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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 crmocoOHOCTBIO UCITIOJIB30BATh
TEOPHH B METOJIbI pritocopuu; 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 Bi1ajieHrEeM CUCTEMOM
dbopmupoBanus GpyHIaMEHTATBHBIX byHIaMEHTaAIbHBIX XUMHUECKUX
XUMHUYECKUX MOHATHH MTOHSITUM

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
WX BKJIJ] B Pa3BUTHE XUMUU aHaJIM3€ MOJIYYEHHBIX PE3YJIbTATOB
dbuznyeckue cBoiicTBa MaTepUasoB U [1K-7 BnagenueM MeTogamMu
BEII[ECTB; XUMUUYECKHE CBOMCTBA 6e30macHOro OOpaIeHHs C
MaTepHaliOB U BEILIECTB XUMUYECKUMH MaTepuagaMu ¢

YUYETOM UX (bmnqecxnx u
XHUMHYECKHUX CBOMCTB

YMEHUS UCIOJIb30BaTh NoJokeHus u kateropun | OK-1 cnocoOHOCTH HCTIONB30BaTh
¢bmocodun 11 OLIEHUBAHKS U aHATTU3a | OCHOBBI (PUIOCOPCKUX 3HAHUN 115
Pa3IMYHBIX COIUAIBHBIX TEHICHIIHH, dbopmupoBaHUs
(bakTOB U sIBIEHUI MHUPOBO33PEHYECKON MTO3ULIUU
pelaTh TUMOBbIE Y4eOHbIE 3a/1a4H 110 OIIK-3 crtocoOHOCTRIO
OCHOBHBIM pa3jieflaM MaTeMaTUKU U UCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUILINH €CTECTBEHHOHAYYHBIX JUCITUILTHH

B IIpoecCuOHATbHOM
JIESITENIbHOCTH
PUMEHSTh OCHOBHBIE [1K-3 BnagenneM cucreMoin
byHIaMEeHTATbHBIE XUMUYECKHE byHIaMEHTATEHBIX XUMHUYECKIX
TIOHSTHUS MOHATUI
OLIEHUBATh XMMHUYECKHE OHATUS U [TK-4 criocoOHOCThIO 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

IIK-7 BmageaneM MeTomaMu
6e3omacHOro oOpaIeHus ¢
XUMHYECKUMH MaTepUaIaMHu ¢
Y4E€TOM UX (PU3UYECKUX H
XHMHYECKHX CBOICTB

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
JUTEPATYpPOU, 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
JIeSITEIIbBHOCTH

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

MPEACTABICHUSIMU O PUPOJIE
XUMHUYECKOTO BEIIECTBA U (PU3UUECKHUX
CBOMCTB IOCJIEIHETO; TPUHIIUIIaMU
aZIeKBaTHOU PabOThl C XUMUUYECKUMH
BEIleCTBaMH

[1K-7 BnaneHreM MeToaaMu
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
IPUPOJBI, OBIAJACHUS HaydHOH U ¢unocodckoit Metononorued U (GopmMupoBaHUS
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!
b1.5.02 ¢punocodus,
b1.5.07 pusuxka,
Bb1.5.17 ob6mias xumus,
b1.b.11 opranuyeckas xumus,
b1.B.05 xuMuueckre OCHOBBI OMOJIOTUYECKHX MPOIIECCOB,
b1.B.06 ctpoenue BemiecTa
b1.5.05 uctopust u METO10I0THS XUMUHU

C noruyeckoil U coAepKATEILHO-METOIUYECKOM T. 3. 3TO HEOOXOAMMO IUIf
MMOHUMAaHUS ATANlOB CTAHOBJICHUS M PA3BUTHSI COBPEMEHHOW HAyKH, KJIIFOUEBBIX TCOPHUH,
JIeKalMX B OCHOBE COBPEMEHHOTO €CTECTBO3HAHUSI.

3. Copnepxanue padoyeii nporpaMmbl (00beM TUCHMIJIHHBIL, TUIIBI U BUBI
Y4eOHBIX 3aHATHH, Y4eOHO-MeTOoAnYeCcKoe o0ecreyeHue CaMoCTOATeIbHOM
padoThI 00y4AIOIIUXCSH)

Conepsxanne paboueit mporpammsl npeactasieHo B [Ipunoxenun Ne 1.
4. DoHJ OLEHOYHBIX CPEACTB MO JUCHHIJIHHE

4.1. llepeueHb KOMNETEHIIUI ¢ YKa3aHHeM 3TanoB uX (JOPMUPOBAHUS B Mpolecce
0CBOEHUsI 00pa30oBaTeIbHOM MporpaMmMbl. ONUcaHue NOKa3aTeJieil U KpUTepHeB
OLICHMBAHMSI KOMIIETEHIMA HA Pa3JIMYHbIX 3Tanax ux GopMupoOBaHus,
ONMCAHME HIKAJ OLECHUBAHUS

Kox u ¢popmynupoBka KOMIETEHIIUH

OK-1 criocoGHOCTBIO UCII0JIB30BaTh OCHOBHI (PHIIOCO(CKUX 3HAHUN 115
(dbopMHpOBaHUS MUPOBO33PEHUECKON MO3UIIUU

Oran [Inanupyemblie
(ypoBeHb) pe3yibTaThl
OCBOECHUS o0y4deHus
KOMIIETEHIIH | (TTOKa3aTelu
He 3auteno 3a4yTeHo

" JOCTHKEHUS

3aJJaHHOTO  YPOBHS

OCBOCHHS

KOMTICTCHITHIA)
IlepBbrit OCHOBHBIE 3arpynHsercs B HNwmeer yeTkoe, 11e10CcTHOE
aTaI HarpaBJIeHuUs, OTIpeJIeIIEHUN OCHOBHBIX MPEJCTaBICHUE O
(ypoBeHB) poOJeMBbI, TEOPUH | TTpoOIeM pa3BUTH HAYKH | GUIOCOPCKUX U




U METOJIbI 1 0OIIECTBEHHOTO €CTECTBEHHOHAYYHBIX
¢miocopun; 3HaTh | pa3BUTHUSA acreKkTax npooyiem
coJiep>kaHue Pa3BUTUS HAYKH U
COBPEMEHHBIX OOIIIECTBEHHOTO Pa3BUTHS,
bunocodpckux coJiep>KaHue COBPEMEHHBIX
JUCKYCCHH 110 ¢bunocopckux TUCKYCCH
npobiieMaM 1o npoodiemMam
00OLIECTBEHHOI'O OOIIECTBEHHOTO PAa3BUTHUS
pa3BUTHUSA

Bropoit UCIIOJIb30BaTh 3arpynHsercs B YMeer ucronb30BaTh

aTan MOJIOKEHUS U WCIIOJIb30BAHUU MOJIOXKEHHUS U KaTEerOpUH

(YpoBeHb) KaTeropuu II0JIO)KEHUH U KaTeropui bmnocopun s
bunocodun mys dbunmocodum mys OIICHUBAHMSI U aHATIN3a
OLICHUBAHHS U OLICHUBAHMS U aHAJIHM3a Pa3IMYHBIX COLUATBHBIX
aHaJIM3a Pa3IUYHbIX | Pa3IMYHBIX COLUATBHBIX TeHJCHIINA, ()aKTOB 1
COLMAIIBHBIX TEHJICHIHA, (PaKTOB U SBJICHUI
TEHJICHIIUH, (DAKTOB | SIBJICHHUI
Y SBJICHUU

Tperuit HABbIKAMU aHaNu3a | 3aTpyJHsETCS B Brnageer naBbikamu

aTan TEKCTOB, IMEIOINX | MCIIOJB30BAaHUN HABBIKOB | KPUTHYECKOTO aHAIIN3a

(YpoBeHb) dbunocodcroe aHaJM3a TEKCTOB, TEKCTOB, UMCIOIITUX
coJepKaHne umeromux punocodekoe | punocodcekoe comepxanue

COACPIKAHUC

Y UCTIOJIb30BAHUS
¢bunocopckux KaTeropui
i1 GOPMYITHPOBKH
BbBIBOJIOB M YUaCTHA B

JIMCKYCCHSIX
OIIK-3 crmocoOHOCTBIO UCIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B TPO(EeCCHOHANBHOMN e TeTbHOCTH
Oran [Tnanupyemsble
(YpoBeHb) pe3yNbTaThl
OCBOEHUS o0y4yeHus
KOMITETECHIIH | (TTOKa3aTeNn
u OCTIKEHHS He 3aureno 3adTeHo
3aJJaAHHOTO  YPOBHSA
OCBOCHHS
KOMIETEHIIH)
[TepBorii MaTeMaTHYeCKUui 3aTpyaHseTcsl B peuleHud | 3HaeT MaTeMaTUYeCKUM
ATarn anmapar, npodeCCHOHANBHBIX 3a71a4 | amnmapar, pu3ndecKue
(ypoBeHb) HEOOXOAUMBIN A1 | B 00JaCTH XUMUH U 3aKOHBI HEOOXOIUMBIE /TSt
pemeHus MaTepHaOBeICHHS peteHus
npodeCcCHOHATBHBIX npogecCHOHATBHBIX 33]a4 B
3amad B o0JlacTu 00JIaCTH XUMUH U
XUMHUH U MaTepHaIOBEICHUS U
MaTepHaJOBEICHHS; OCHOBHBIE TEOPETHUYECKHE
OCHOBHBIE MIOJIOKEHHSI CMEKHBIX C
TEOPETUYECKHUE XUMHEN




ITOJIOKESHUS
CMEXXHBIX C XUMHEH
€CTECTBEHHOHAYYH
BIX TUCIMILINH

€CTECTBEHHOHAYYHBIX
IUCLUIIINH

Bropoit peuaTh TUIIOBBIE 3aTpyHSIETCS B PEIICHUU | YMEET periaTh TUIIOBBIC

aTaIn yueOHbI€ 33]]a4 M0 | TUIIOBBIE YUeOHbIC 3a/jaul | yueOHbIE 3a/1a4u 110

(YpoBeHb) OCHOBHBIM 110 OCHOBHBIM pa3zesiaMm OCHOBHBIM pa3zjiesiaM
pazaenam MaTEeMaTHKH 1 MaTeMaTHKH U
MaTeMaTUKH U €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
€CTeCTBEHHOHAYYH | TUCHMIUIMH JMCLUTUTAH
BIX JUCUUILIINH

Tperuit HaBbIKaMu paboTsl ¢ | Crabo Biazeer ! CBo0osHO BraieeT

aTan yueOHOU HaBbIKaMU paboTHI C HaBbIKaMH pabOTHI €

(ypoBeHb) JUTEPATYpPOH, y4eOHOI TUTEepaTypoii; y4eOHOI1 TUTepaTypoi,
OCHOBHOI1 3aTpyaHSETCS B OCHOBHOI TepMUHOJIOTHEH
TEPMUHOJIOTHEH U WCTIOJIb30BAHUHT Y TIOHSATUHHBIM aIIapaToM
MOHSITHUHHBIM TEPMHHOJIOTHH U 0a30BBIX MATEMAaTUYECKUX U

arnmapaTom 0a30BBIX
MaTeMaTHUYECKUX U
€CTECTBEHHOHAYYH
BIX JUCUUIIINH

MOHSATUIHOTO amnmapara
0a30BBIX MATEMaTUYECKUX
1 CCTCCTBCHHOHAYYHBIX
JUCHUTUINH

€CTECTBEHHOHAYYHbBIX
MUCLUILINH

[1K-3 Biiagenunem 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 dbyHIaMEHTAIBHBIX dbyHIaMEHTATBHBIX
dbyHIaMEHTANbHBIX | XUMHUYECKUX TMOHSATUHN U XUMHUYECKUX MTOHATHUH,
XUMHUYECKHUX aTamnax ux GopMUpPOBaHUS | METOJOJOTUYECKH, 3HAET
MOHATUHN OCHOBHBIE ATaIlbl UX
hopMuUpOBaHUIMU
OCHOBaMH XMUMHH
Bropoii [IPUMEHSATH 3aTpyAHAETCS NPUMEHATh | YMEEeT IPUMEHSTh
sTan OCHOBHBIE CUCTEMY byHIaMeHTaIbHbBIE
(ypoBeHb) dbyHmamMeHTaIbHBIE | QYHIAMEHTATBHBIX XUMHUYECKHE TTOHATHS,
XUMUYECKHE XUMUYECKUX TOHATUHN U METO/Ibl HAYYHOT'O
MTOHSTHUS TIOHSATUN K OOBSICHEHUIO MMO3HAHMS IPUMEHHUTEIIBHO
€CTECTBEHHOHAYYHbIX K €CTE€CTBEHHOHAYYHBIM
SIBJICHU SIBIICHUSIM
Tperuii BJIaeTh cucteMor | [Imoxo Bnageer HaBpikamMu | XOpOIEee BIIAJICHUE
JTan 0a30BBIX WCIIOJIb30BAHUS CUCTEMBI | HABBIKAMH MCIOJIb30BaHUS
(ypoBeHb) (dbyHIaMEHTAIBHBIX | (DyHIaMEHTATBHBIX CHUCTEMBI
XUMHUYECKHUX XUMUYECKHUX TOHITHI (hyH1TaMEHTaJIbHBIX




HOHATUHU

XUMHAYECKUX TTOHATHUHN K
00BSACHEHUIO XUMUUYECKUX
SIBJIEHUU

[TK-4 ciocoGHOCTBIO MPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTUS XUMUYECKOH HAyKH NP aHAJIN3€ OJYYEHHBIX pPe3yJbTaToB

Otan [Inanupyemble
(YpoBeHb) pe3ybTaThl
OCBOEHUS o0yueHus
KOMIIETEeHIIN | (TTOKa3aTen
He 3aureno 3auTeHo
u JOCTHKECHUS
3a/laHHOTO  YPOBHS
OCBOEHUS
KOMIETEHIINN)
ITepBsiii OCHOBHBIE JTaIlbl [In0x0 3HaeT OCHOBHBIE [losnHbIE M cuCTEMHBIE
JTan Pa3BUTHSI XUMUY; STanbl Pa3BUTUS XUMUU; 3HaHUS 00 OCHOBHBIX
(YypoBeHb) Hay4yHbIE Hay4yHbIE JOCTUKCHUS JTanax pa3BUTHUS XUMUU;
JOCTUXKEHUS HanboJee BHAAIOIINXCS HAYYHBIX JIOCTHXKEHUSAX
HaunOoee OTEYECTBEHHBIX U HanOoJiee BbIIAIOLINXCS
BBIIAIOIINXCS 3apyOexKHBIX YUEHBIX OTEUYECTBEHHbIX U
OTEUYECTBEHHBIX U 3apyOeKHBIX XUMHUKOB,
3apyOeKHBIX UX BKJIaJl B pa3BUTHE XUMUU
XUMHKOB,
UX BKJIaJ B
pa3BUTHE XUMUU
Bropoii OLIEHUBATH Henocrarouno ocsoennoe | CpopMupoBaHHOE yMEHHE
aTan XUMHUYECKHE yMEHHE IPUMEHSTh OLICHUBATh XUMHUYECKHE
(YypoBeHb) MIOHSITHS U 3aKOHBI B | XUMHYECKHE MTOHATHS U HIOHSTHS U 3aKOHBI B
CJIO’)KHOM cUCTEME 3aKOHBI B CJIOKHOU CJIOKHOM CUCTEME
BO33PECHUI CUCTEME BO33PEHUI BO33PEHUI COBPEMEHHOMU
COBPEMEHHOM COBPEMEHHOMN XYIMUNY
XUMHH XUMHH
Tpernit HaBBIKAMU @®parMeHTapHOE BIAJICHUE | Y CHEIIHOE U CUCTEMHOE
JTan 00513aTeJIbHOTO HAaBbIKAMU O3HAKOMJICHUS | BJIaJICHHE HaBbIKAMU
(YpoBeHb) 03HAKOMJIEHUS C C MPEABICTOPUEN TOrO WM | 00SI3aTEILHOTO

MIPEABICTOPUEN TOTO
WJIM KUHOTO BOIPOCa,
IIOCTaBJICHHOTO B
€ro NpaKTHYEeCKON
Hay4HOU U
eNarorn4ecKou
JIEATEIIbHOCTH

HMHOTI'O BOIIpOCa,
ITOCTaBJIEHHOTO B €r0
MIPAaKTUYECKOW Hay4HOU U
egarornyeckou
NEeATEIbHOCTH

O3HAaKOMIJICHHUS C
MPEIBICTOPUEN TOTO WU
HMHOTIO BOIIpOca,
ITOCTaBJIEHHOTO B €r0
MIPAaKTUYECKOW Hay4HOU U
egarornyeckoun
JEeATEIbHOCTH

IIK-7 BJIaJCHHUEM MCTOdaMHU 0e30IacHOro 06paI_I_ICHI/I}I C XUMHUYCCKUMU MaTCpraiaMu C
YUYETOM HUX (1)I/I3I/I‘—IGCKI/IX u
XUMHYECKHX CBOMCTB

Oran

(ypoBeHb)
OCBOCHUS

[Inanupyemsie
pe3yJIbTaThl
o0ydeHus

He 3aureno

3auTeHo




KOMITETCHIIH | (TTOKa3aTeNn
u JOCTHKCHHUS
3aJIaHHOTO  YPOBHSI
OCBOCHUS
KOMITCTCHITH )
[lepBbrit buznueckue [Tnoxo 3naer ¢pusmueckue | OYeHb XOPOIIO 3HACT
aTan CBOMCTBa 1 XUMHUYECKHUE CBOWCTBA (hbU3MYeCcCKre U XUMUYECKUE
(ypoBeHb) MaTepHaJioB U MAaTEepHUAJIOB U BEILIECTB CBOICTBa MAaTEPHAJIOB U
BEIIECTB; BCIIECTB
XUMUYECKHE
CBOICTBA
MaTepHayioB U
BEIIECTB
Bropoit [IJIAHUPOBATH He ymeer nimanuposats YMeer xopouio
aTan paboty ¢ paboTy ¢ XMMHUYECKUMU IUIAHUPOBATh PaboTy C
(ypoBeHb) XUMHYECKUMH BeIlleCTBaMH; pabOTaTh C XUMHYECKUMU
BCIIIECTBAMH; MPEIIOKEHHBIMHU BEIIIECTBAMH; pabOTaTh C
paborath ¢ XUMUYECKUMHU MPEII0KECHHBIMU
MPEI0KCHHBIMH peakTHBaMu XUMHUYECKUMH pPEaKTHBAMU
XUMHUYCCKIUMH
peaKTUBaMuU
Tperuit npencraBieHusMu o | He gocrarouno Biageer CB060HO BrIasIEET
aTan IpUpoJIe MPEACTABICHUSAMU O MPEICTABICHUAMU O
(ypoBeHb) XUMHUYECKOTO MIPUPOJIE XUMUYECKOTO MPUPOJIE XUMHUIECKOTO
BEIIIECTBA U BEIIeCTBA U (PU3UUECKUX BEIIECTBA U (PU3NUECKUX
bu3IIEeCKUX CBOMCTB TTOCJIEITHETO; CBOMCTB ITOCJICJTHETO;
CBOICTB MPUHIIMIIAMA aJIeKBaTHOW | MPUHIIUIIAMH aJIeKBaTHOM
MOCJIETHETO; paboThl ¢ XUMHUYECKUMU paboThl ¢ XUMHUYECKUMU
MPUHIIUIIAMA BEIIECTBAMH BEILIECTBAMHU
ageKBaTHOUI
paboThI ¢
XUMHUYCCKIMH
BEILIECTBAMU
Kputepusimu  orneHUBaHUS  SBISIOTCS  Oalljibl, KOTOpbIE  BBICTABIISIFOTCS

Mperno/iaBaTesieM 3a BHUJIBI JESTEIHLHOCTH (OLIEHOYHBIE CPECTBA) MO UTOTAM H3YUCHUS
Monynel (pa3ienoB NUCHUIUIMHBI), MEPEUYUCICHHBIX B PEUTHHT-IJIAHE IUCIUTUTMHBI
IIIkae! OIleHUBAHMS:
ot 0 10 59 6amnoB — «He3aueTy;
oT 60 u BBIIIC — «3aYECT.
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4.2. TunoBbie KOHTPOJIbLHBIC 32/1aHUS WJIM HHbIE MATEPHAJIbI, HEOOXO0AUMbIe 1JIsI
OlleHKY 3HAHWI, yMeHHIi, HABBIKOB H ONbITA 1eSITeIbHOCTH, XapAKTEPU3YIOLIUX
3Tansl (JOPMHUPOBAHUSI KOMIIETEHIIHII B IIpolecce 0CBOeHHUsI 00pa3oBaTeIbHOM
nporpammbl. MeToan4ecKkue MaTepuaJibl, oNpeae/siiouue npoueaypbl
OlIeHUBAHUS 3HAHUIi, yMeHUIi, HABBIKOB M ONbITA 1eATEIbHOCTH,

XapaKTePU3YHIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI

Orarsl Pesynbrarsl Komnerennus OneHouHsble
OCBOEHUS oOyueHus CpelCTBa
3HaHusg OCHOBHBIC OK-1 crioco6HOCTBIO | Peghepam.

HAIIPABJICHHUS, HCII0Ih30BaTh Hnousuoyanvhuwiil,

NPOGIEMBL, TEOPHH H OCHOBBI 2PYnnoeoti onpoc

MeTo bl (hutocoduu; (bHHOCf) (exmx

3HAHUN JUTS

3HATH COZEpPIKAHUE (bopMupoBaHHs

COBPEMCHHBIX MHPOBO33PEHYECKOU

bunocopckux HO3ULAU

JIUCKYCCUH T10

npobaemMam

00IIECTBEHHOTI'O

pa3BUTHUSA

MaTeMaTUYeCKUil OIIK-3 Peghepam.

anmnapar, CTIIOCOOHOCTHIO Hnousuoyanvhulii,

HEOOXOAUMBII IS HUCIIOJIHL30BaTh 2PYNNo6ol onpoc

pelIeHus OCHOBHBIC 3aKOHBI

poeCCHOHATBLHBIX €CTECTBCHHOHAYYHBIX

3a/1a4 B 0051acTH JTUCIUILTAH B

XUMUHU U npodeccroHaibHOI

MaTepuaIoBeICHUS, JeSTeNbHOCTH

OCHOBHBIE

TEOpEeTUYECKHE

HOJIOKEHUS CMEXKHBIX
C XUMHEHN

€CTeCTBEHHOHAYYHBIX
JMCLUIUIMH

OCHOBHBIE dTaIbl U I1K-3 Bnanenuem Peghepam.
3aKOHOMEPHOCTH CUCTEMOM Hnousuoyanvuulii,
dbopmupoBaHus (byHIaMEeHTAIbHBIX 2PYnnoeoti onpoc
byHIaMEHTATEHBIX XUMHAYECKHUX TTOHSTHA

XUMHYECKHUX ITOHATHIH

OCHOBHBIC JTaITbI
pPa3BUTHUS XUMHH;
HAy4YHBIC JOCTHKCHUS
Haunboee
BBIJTAFOIIINXCS
OTEUYECTBEHHBIX U
3apyOEKHBIX XUMHKOB,
WX BKJIAJl B Pa3BUTHUE
XUMHN

[TK-4 crtocoOHOCTRIO
MIPUMEHATH OCHOBHBIE
€CTECTBEHHOHAYYHbIC
3aKOHBI U
3aKOHOMEPHOCTH
pa3BUTHUs
XUMHYECKON HAYKH
MIpU aHAJIN3e
TTOJTYYEHHBIX
pe3yIabTaTOB

Peghepam.
Hnousuoyanvhuiii,
2PYNNosoti onpoc

(bu3HYEeCKHe CBONCTBA

TIK-7 Bmagesnem

Hnousuoyanvhulli,
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MaTepHaoB U
BCIUICCTB, XUMHUUYCCKUC
CBOICTBA MaTEPHUAaJIOB
" BCIICCTB

METOJaMU
0e30I1acHOro
oOparieHus ¢
XAMHYECKAMU
MaTepuagamu ¢
Y4ETOM UX
(hbUBUYECKUX U
XUMHUYECKHX CBOMCTB

2PYnnoeoti onpoc

YMmenusa

UCIIOJIb30BATh OK-1 crioco6HOCTBIO | Peghepam
TIOJIOXKCHHS U UCIIOJIb30BATh
Kareropuu Guiocopun | OCHOBBI
U OLIEHUBAHUS U dbunmocodckrux
aHaJM3a Pa3IMIHbIX 3HAHUH IS
COLMAITbHBIX (dbopmupoBaHUs
TEHJICHIHH, ()aKTOB U | MHUPOBO33PEHUECKON
SIBIICHUI MO3UIIUU
pelaTh TUIIOBBIE OIIK-3 Hnousuoyanvhulii,
yueOHbIe 3a]]a4H 110 CIOCOOHOCTBIO 2PYynnoeoti onpoc
OCHOBHBIM paszeiiam UCIOJIb30BATh
MaTeMaTHKHU U OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX | €CTECTBEHHOHAYUHBIX
JUCIUTUTAH JMCHUTUIAH B
npodeccnoHaTBEHOM
JIeSITeIIBHOCTH
npuMeHsITh ocHOBHBIE | [1K-3 BageHnem HnousuoyanvHuolii
byHaaMeHTalbHbIE cucTeMoin onpoc
XUMHYECKHE MOHATUS | (yHIaMEHTAIBHBIX
XUMHYECKUX TOHATUN
OIICHUBATh [1IK-4 ciocoOHOCTBIO | MHOUBUOYaNbHYLI,

XUMHNYCCKUEC ITOHATUA
Y 3aKOHBI B CII0KHOU
CHUCTEME BO33PEHUI
COBPEMEHHOMN

XHUMHHU

MIPUMEHATH OCHOBHBIE
€CTECTBEHHOHAYYHbIE
3aKOHBI U
3aKOHOMEPHOCTHU
pa3BuTHUSA
XUMHUYECKON HAyKU
IIpY aHAJIN3e

2PYnnoeoti onpoc

MOJTyYEHHBIX
pe3yIbTaToB
ianupoBath padory ¢ | IIK-7 Bnagenuem Hnousuoyanvhwiii,
XUMHYECKIMH METOJaMHU 2pPYNnnoeoll onpoc
BeIlleCTBaMH; paboTaTh | 6€301MacHOTO
C TIPENIIOKECHHBIMH oOpanieHus ¢
XUMHUYECKHUMHU XUMHAYECKUMU
peaKTHBaMHU MaTepHalaMH ¢
YYETOM HX

(bU3UIECKUX U
XUMHYECKHUX CBOWCTB
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Bnanenus
(HaBbIKH /
OTIBIT
JESITEIIBHOCTH)

HaBBIKAMH aHAJIA3a OK-1 cnioco6HoCTBIO | Peghepam,
TEKCTOB, MMEIOIIIUX HCIIOJIb30BaTh Hnousuoyanvuulii,
dmtocodckoe OCHOBBI 2PYNNosoti onpoc
coJiepKaHue ¢unocopckux 3HaHUI
st POPMHUPOBAHUS
MHPOBO33PEHYECKOU
MTO3UIIHU
HABBIKAMU Pa0OTHI C OIIK-3 Peghepam
y4eOHOM JTUTEPaTypoOH, | CIOCOOHOCTHIO
OCHOBHOM HCIIOJIb30BaTh
TEPMUHOJIOTHEH 1 OCHOBHBIC 3aKOHBI
MOHSATUIHBIM €CTECTBEHHOHAYYHBIX
amnmaparom 0a30BbBIX JMCIUTUIAH B
MaTEeMATHYECKUX H npodeccrnoHaIbHOM
€CTeCTBEHHOHAYYHBIX | JICATEIILHOCTH
JICITUTUIAH
BJIAJIETh CUCTEMOM T1K-3 Bimagesuem Hnousuoyanvhulii,

0a30BBIX
byHIaMEeHTATBHBIX
XUMUUYECKUX TTOHITUN

CHUCTEMOU
(dbyHIIaMeHTaIbHBIX
XUMHUYCCKUX HOHSITI/If/'I

2PYnnoeoti onpoc

HaBLIKaMHU
00513aTeNBLHOr0
O3HAKOMJICHHMS C
IPEIBLICTOPHUEH TOTO
WJIH WHOTO BOIIPOCA,
IIOCTaBJIEHHOI'O B €0

I1K-4 crnoco6HOCTBIO
IPUMEHSTH OCHOBHBIC
eCTeCTBeHHOHayLIHBIC
3aKOHBI U
3aKOHOMEPHOCTH
pa3BUTHUSA

Hnousuoyanvhuwiil,
2PYNNosotl onpoc

IIPaKTUYECKON XUMHUYECKON HAyKU

HAY4HOH 1 IpY aHaJIn3e

NeJaroru4eckomn IIOJIy4YEHHBIX

JeSITeIbHOCTH pe3yIbTaTOB

MPEJICTAaBICHUSIMU O [IK-7 Bnanenuem Hnousuoyanvuulii,
OPUPOJIE XUMUYECKOTO | METO/IaMHU 2PYNNosoti onpoc
BEIIIECTBA U 0€e301acHOTOo

¢u3nUecKkux cBOMCTB | oOpaleHus ¢

MOCJIETHETO; XUMHAYECKIMU

HNPUHIUIIAMI MaTepHajaMu ¢

aZIeKBaTHOM pPabOTHI C | yUETOM UX

XUMHUYECKHUMHU ¢bu3NYecKux u

BEIICCTBAMH XUMHAYECKHX CBOWCTB
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4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE 1JIS1 OLlEHKHU
3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI
(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.

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

KOMIIeTeHI Ui
Orarsl PesynbTarel o0yueHus Kommerenmus OneHouyHbIC
OCBOCHUS cpezicTBa
3HaHuA OCHOBHBIC HaITpaBJICHUS, OK-1 criocoGHOCTEIO Peghepam.

pOOJIEMBI, TCOPUH U
MeToabl husocodum,
COJIep)KaHUE COBPEMEHHBIX

UCIIOJIb30BATH OCHOBBI
¢bunocopckux 3HAHUI
1151 hOpPMHUPOBAHUSI

Hnousuoyanvhulli,
2PYnnoeoti onpoc

. MHPOBO33PEHYECKOU
¢bunocopcKux TUCKYCCHIA HO3ULIH
110 npo0jemMaM pa3BUTHS
HayKH U 00ILECTBEHHOTO
pa3BUTHS
MaTeMaTHUYeCKHUH amnmapar, OIIK-3  cnocoOHoCTh | Peghepam.
(I)I/I3I/ILICCKI/I6 3aKOHBI HUCIIOJIB30BAaTh HHaM@M@yaJZbelﬁ,
HeoGXOIMBbIe /sl penierus | CCHOBHbIE 3aKOHBI | 2PYNNOBOL ONpoc
€CTECTBEHHOHAYYHBIX
npodeccHoHABHBIX 337124 B
5 JVCIUTUTAH B

T XUMHH U .
0bac npodecCuoHaIbHOM
MaTepHaIOBEICHHS NeSTeIbHOCTH

YMCHUC ITPUMCHATH
(bYHHaMCHTaHBHBIe
XUMHNYECKHUEC ITOHATHS,
MCTOAbI HAYUYHOT'O ITO3HAHU A
MPHUMEHUTCIIBHO K
€CTCCTBCHHOHAYYHbIM
JUCHHUITIIIMHAM

[1K-3 Bnagenue
CHUCTEMOM
dbyHIaMEHTATBHBIX
XUMHYECKUX TTOHITUN
Y METOJIOJIOTUIECKUX
aCTeKTOB XUMUH,
dbopmamu u MeToIaMU
HAyYHOTO MO3HAHUS

Pegepam.
Hnousuoyanvhoiii,
2PYnnoesotl onpoc

OCHOBHBIE TEOPETUUECKHE IIK-4  cnoco6HOCTBIO | Peghepam.
TIOJIOYKEHHSI CMEKHBIX C MPUMEHSTh OCHOBHBIE | MHOUBUOYanbHbIL,
XUMHUEH €CTECTBEHHOHAYUYHBIE | 2PYNNOGOU ONPOC
€CTeCTBEHHOHAYYHBIX 3aKOHBI npu
JTUCLUIUINH 00CyXJIEeHUH

MOJTyYeHHBIX

pe3yIbTaToB
HaJM4ue MPEeCTaBICHUH O [TK-7 roTOoBHOCTH Pegepam.
MOJITOTOBKE YUEOHBIX MIPEICTABIATh Hnousuoyanvhbiii,
MaTepHaloB, JOKJIAOB, MOJIy4YE€HHBIE B 2PYnnoeoti onpoc
MPE3eHTAIMi 10 TEeMaTHUKE | UCCIETOBaHMIX

oOyJeHus;

pe3yNbTaThl B BUJIE
OTUYETOB U HAYYHBIX
myOIuKanu,
CTEHJOBBIX JOKJIAJIOB,
pedepaToB u cTaTeil B
MEPUOINYECKOMN
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HAY4YHOH TevyaTu

UCIIOJIB30BATH TOJIOKECHUS U
Kareropuu Guiocopuu s
OLICHMBAHMS U aHAIIN3a
Pa3NUYHBIX TCHICHIINH,
(haxToB U SBIECHUI B
Pa3BUTHH HAYKU

OK-1 crioco6HOCThIO
HCIOJIb30BaTh OCHOBBI
(dbunmocodckux 3HaHUM
it hopMupoBaHUS
MHPOBO33PEHYECCKOMH
MTO3UITUN

Pegepam

peuiaTb TUIIOBLIC y‘le6HI>Ie

OIIK-3 cnocoGHOCTE

3aJ]auy 10 OCHOBHBIM UCIOJIb30BATh
paszesnam MaTeMaTHKU | OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX
THMCIUILIHH JHMCIUIIINH B

po(heCcCUOHATBLHOM

JeATEILHOCTH
YMEHHE IPUMEHSATh [1K-3 Banenue Hnousuoyanvhulii
(byH1aMeHTaTbHbBIE CHCTEMOI onpoc
XUMHAYECKHE TIOHSATHS, (byHIaMEeHTAIBHBIX

MCTOAbI HAYUYHOT'O ITO3HAHU
IMPHUMCECHUTCIIBHO K

XHUMHYCSCKHUX ITOHSATHI
N MCTOAOJIOTMYCCKUX

€CTECTBEHHOHAYYHBIM aCMEeKTOB XUMUH,
JTUCIMILTAHAM (dhopMaMu U METOAAMH
VMeHus HAyYHOTO MO3HAHUS
MIPUMEHSATHh OCHOBHBIE T1IK-4 criocoOHOCTH Hnousuoyanvhoiii,
€CTECTBCHHOHAYYHBIC MIPUMEHATHh OCHOBHBIE | 2PYNNOBOL ONPOC
3aKOHBI 1 3aKOHOMEPHOCTH | €CTeCTBEHHOHAYYHbIE
Pa3BUTUS XUMHUECKOMN 3aKOHBI TIPH
HayKH MU aHalln3e 00CyXIeHUU
MOJTYYEHHBIX PE3yIhbTaTOB MTOJTY9IE€HHBIX
pe3yIbTaToB
YMEHHE aHAJU3UPOBATh [IK-7 ymenue Pegepam
HAy4YHO-TIEJJarOTUYECKYIO MPUMEHSITh
JTUTEPATyPy; YMETh: Ha (dbyHIaMeHTaTbHBIE
OCHOBE yueOHO XUMHYECKHE TTOHSITHSI,
JUTEPATYPHI BBIICIIATH METOJIbl HAYIHOTO
TJIaBHOE U HCIIOJIb30BaTh MO3HAHUS
9TH CBEJICHUS IS MPUMEHHUTEITHHO K
OO0BSICHEHHS Pe3yJIbTaTOB €CTECTBEHHOHAYYHBIM
MPAKTUIECKUX PadoT, JTUCIUILTAHAM
MPABIJIBHO COCTaBIIATh
KOHCIIEKTBI, OTIPEICIIATh
TJIaBHBIE TTOJTOXKEHUS
W3JI0KEHUS TIPeIMETA.
Brnagets HaBbIKaMU aHanu3a TekcToB, | OK-1 cnocoObHOCThIO
HaBBIKaMH uMermux (rrocodckoe HCMOJIb30BATh OCHOBBI
CoJiepyKaHue ¢unocopckux 3HaHUH
it popMHUpOBaHUS
MHPOBO33PEHUECKOU
MTO3UIUHI
HaBBIKaMU pabOTHI C OIIK-1 criocoOHOCTBIO | Peghepam
y4eOHOU JTUTEPATYPOU 11O BOCHPUHUMATb, Konmponvnas
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OCHOBHBIM XUMHYECKHUM
IUCHUIIIINHAM

pa3BHUBaTh U
HCIOJIb30BAThH
TEOPETUYECKUE OCHOBBI
TPAJULIMOHHBIX U
HOBBIX Pa3JIeiIoB
XAMHH IIPU PEILIEHUU

paboma

poQeCCHOHATBLHBIX
3a1a4
HaBBIKAaMH PabOTHI C OIIK-3 crtocoGHOCTh Pegepam
y4eOHOMU JTUTEepaTypou, WCIIOJIb30BaTh
OCHOBHOH TEPMHHOJIOTHEH U | OCHOBHBIEC 3aKOHBI
MOHATHIHBIM amapaToM €CTeCTBEHHOHAYYHBIX
0a30BbIX MATEMaTHYECKUX U | JUCIUILINH B
€CTeCTBEHHOHAYYHBIX npogeccuoHaTbHON
JMCIUTUINH JeSITeIIbHOCTH
BJIaJICHUE HABbIKAMU [IK-3 Bnagenue HUnousuoyanvhulii,
WCTIOJIb30BaHUS CHCTEMbI CHCTEMOM 2PYNNosotl onpoc
(byHIaMEHTAIBHBIX (byHIaMEeHTAIbHBIX

XUMUAYECKHUX TTOHSITHH,
dbopMaM U METOIOB
HAYYHOT'O TIO3HAHUS
MIPUMEHHUTEIBHO K
OO0BSICHEHUIO0 XUMUYECKUX
SIBJICHU U

XMUMHYECKHUX TTOHITHIH
¥ METOJI0JIOTHYECKUX
aCIEKTOB XUMHUH,
(dhopMaMu U METOAAMH
HAayYHOT'O MTO3HAHUS

OCHOBHBIMH METO/IaMH
aHay3a U 00paboTKU

T1IK-4 criocoOHOCTEIO
MPUMEHSITh OCHOBHBIE

Hnousuoyanvhoiii,
2PYnnoesoti onpoc

IIOJIyYEHHBIX PE3YyJIbTaTOB B | €CTECTBEHHOHAYYHBIE
CBETE €CTECTBEHHOHAYYHBIX | 3aKOHBI IPU
3aKOHOMEPHOCTEN 00CyXJIeHUH

MOJIy4E€HHBIX

pE3yJIBTAaTOB
BJIQJICHNE HaBbIKAMU [IK-7 ymenue Peghepam.
apryMEHTUPOBAHO U SICHO IPUMEHSTD Hnousuoyanvhwiii,
CTPOUTH YCTHYIO PEYb, (yHIaMeHTaJIbHbIE 2PYnnosot onpoc

CaMOCTOSITEJILHO
(dbopMmynrpoBaTh LEIU U

XUMHNYCCKUC ITOHATHA,
MCTOABI HAYUYHOT'O

3a/1a4y [TPU NPEACTABICHUH NO3HAHUSA
MOJIyYEHHBIX B MIPUMEHUTETBHO K
HCCIIEIOBaHUX €CTECTBEHHOHAYYHBIM
pe3yNbTaTOB B BUJIE JTUCHUILTNHAM
JIOKJIaJIOB, OTYETOB U
Hay4YHBIX MyOJIMKaIHi,
CTEHJIOBBIX JOKJIAJ0B,
pedepaToB u cTaTeil B
[IEPUOANYECKON HAYYHOU
neyaru

4.3. Peitmunz-nnan oucuyunnumnsl

PeiiTuHr—11an qUCHMIUIMHBI PEJICTABJIEH B MPUIIOKEHUH 2.
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Tembl pedepaToB
o nucruiuimae KoHuenuum coBpeMeHHOro ecTeCTBO3HITHUS
(HaMMeHOBaHUE AUCITUTLTHHBI)

=

Jlornueckast uHpOpManus U HpodiIeMa «IByX KyJIbTYp» — €CTECTBEHHBIX HAyK U
I'YMaHUTapHOI'O 3HAHHUS.

. AHTPOTIHBINA TPUHIUI U PU3NIECKUE KOHCTAHTHI.

. Hay4nbIii 3aK0H U 11€71€C000pa3HOCTbD.

. [lpyunHBI IONYJISIPHOCTH ACTPOJIOTUH.

. PanimonanusM u MUCTULIM3M B ITO3HAHUU MPUPOJIBI.

. Pa3BuTHE HayKu ¥ Hay4HbIE PEBOJIIOLIUH.

. OcoOGeHHOCTH MaTeMaTHYECKOr0 MOJIEIMPOBAaHUS OMOJIOTHUECKUX MTPOLIECCOB.
. 'unore3bl 0 BOSHUKHOBEHUH JKU3HHU.

. PazBuTHE 3BOMIIOLIMOHHBIX UJIEH B HAyKax O )KUBOI MpHpoJIe.

10. OBouroniust 6uocdepsl, ee pecypchl U MPEIEIbl yCTOMYNBOCTH.

11. KoHuenuust yCTOM4UBOrO pa3BUTHS.

12. IIpoGaembl 1 IepCHEeKTUBBI aTOMHOM SHEPreTHKU.

13. Yuenue BepHasickoro o Hoochepe U COBPeMEHHOCTb.

14. lluBrin3anus Ha MyTSX TOUCKA UICATBHON SHEPTeTUKH OYTyIIETO.

15. UnpopMaiMOHHO-3HTPONHMIHbIE CBOMCTBA COLUANIBHBIX CUCTEM U YIIPABICHUE UMH.
16. Bo3M0OXXHOCTH SKOHOMHOTI'O PacX0{0BaHUs SHEPTUU.

17. I'eHHas MHXKEHepUs: COBPEMEHHBIH 3Tar, Ipo0aeMbl U NEPCIEKTHBBI Pa3BUTHUS.
18. IIpoOnembl co3aaHNsI HCKYCCTBEHHOTO UHTEIIEKTA.

19. Hcropust ocBoeHUs: aTOMHON SHEPTUU

20. JIazepsl 1 UX NIPUMEHEHHUE.

21. NoctmwxkeHnus Ouonoruu B Hadasie X XI Beka.

22. IlpupoaHble cUCTEMBI HA TPaHM Xaoca U MOopsaKa.

23. ®deHOMEH caMOOpraHM3allii B IPUPOJIE U OOIIEeCTBE.

24. CumMeTpus B IPUPOJIE U UCKYCCTBE.

25. JlocTi>KeHUs] KOCMOHABTUKU M HAPOJHOE XO3SIHCTBO.

26. IlpunoxxeHus Teopuu KaracTpod B €CTECTBOSHAHUH.

27. UHauBHUlyalbHOCTD YeJIOBEKA: BIMSHUE HACIEICTBEHHOCTH U CPEJIbI.

28. KinoHnpoBaHue: Hay4yHbIM U MOpPaIbHBIN aCHEKTHI.

29. MonekynsipHble OCHOBBI SMOIIMOHAIBHBIX COCTOSTHUH YeI0BEKa.

30. ConHE4YHO-3€MHBIE CBA3M U UX BIMSHUE HA YEIOBEKA.

31. O6cyxieHre TeOpHil MPOUCXOXKICHUS YETOBEKa.

32. MonenupoBaHue 00IIECTBEHHBIX MPOIECCOB.

O 00 1 N K~ W

Kpumepuu oyenxu (6 6annax):

- 25 6aIoB BBICTABISIETCS CTYICHTY, €CIIH CIYOJeHm NOJIHOCIbIO PACKPbLL memy pedpepama,
0ambl pazeepHymvie OMEemvl Ha 8ce NYHKMbL COOEPHCAHUsL pedhepama, NPoOeMOHCMPUPOBAHO
3HAHUe MEPMUHOTI02UU, OCHOBHBIX MOMEHMO8, YMEHUe NPUMEHAMb meopemuyecKue sSHanus npu
BbINOJIHEHUU NPAKMUYECKUX 3a0anull. 3akaoueHue (6b1600bl) packpviearom cymov pabomoul. CRucok
Jumepamypuvl He menee 15 coepemerHHbIX UCMOYHUKOS. YHUKAIbHOCMb NpU Npo8epKe Ha
anmuniazuam me mernee 65 %;

- 15 GanioB BBICTABISIETCS CTYICHTY, €CIIU CIYOEeHm umeen Heboabliue HemoYHOCMU 8
Ppackpvimuu memul pegpepama, OaHvl NOJHblE OMBEMbl He HA 8Ce NYHKMbl CO0epIcanus pepepama,
NPOOEMOHCMPUPOBAHO 3HAHUE MEPMUHONIO2UU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHSAMb
meopemuyecKue 3SHauusi NpU 8bINOJIHEHUU NPAKMUYEeCKUX 3a0anull. 3axurouerue (6b1600bl)
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packpwvisaiom cymo pabomwl. Cnucok rumepamypbsi He meHee 10 co8pemenHbIX UCTNOYHUKOS.
Yuukanonocms npu nposepke na anmunaazcuam ne menee 65 %,

- 5 0aJJIOB BBICTABIISIETCS CTYICHTY, €CIIH CIYOeHm He NOJIHOCHbIO PACKPbLL memy pegepama,
OaHblL HEeNoJIHble OMBEmbl He HA 8Ce NYHKMbl COOePHCaAHUs pedpepama, npoOeMOHCMPUPOBAHO
3HAHUEe MEPMUHOTIO2UU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHAMb MmeopemuiecKue 3HaHUus npu
BbINOJIHEHUU NPAKMUYECKUX 3a0aHUll. 3aKiioueHue (8b18600bl) He NOJIHOCHbIO PACKPLLEAION CYMb
pabomol. Cnucox aumepamypul He MeHee 5 COBPEMEHHbIX UCHOYHUKOS. YHUKATbHOCMb NPU
npoeepke Ha aHmuniazuam e meree 65 %;

- 0 GayI0B BBICTABIIACTCS CTYIEHTY, €CIIH CIYOeHm He NOJTHOCHbIO PACKPbLL memy pegepama, He
0amuwvl pazeepHymole 0meemsl Ha OONbUUHCINGO NYHKMOG Co0epicanus pedhepama, He
NPOOEMOHCMPUPOBAHO 3HAHUE MEPMUHONIOSUU, OCHOBHBIX MOMEHMOG, YMEHUE NPUMEHSIMb
meopemuyecKue 3HaHusi NPU 8bINOJIHEHUU NPAKMUYECKUX 3a0anull. 3aKiroyeHue (8b1600bl) He
packpuleaiom cymsv uccreoosanus. Cnucok aumepamypol menee 15 cospemenHblx UCmoYHUKOG.
Yuuxanonocmos npu nposepxe na anmunnazuam menee 65 %.

KomiuiekT TecTOB (TECTOBBIX 32/1aHUI)
10 JUCHUIIIIMHE KOHHCHIII/II/I COBPEMECHHOI'0 €CTECTBO3HAHUSA
(HaMMEHOBaHUE AUCITUTLIHHBI)

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

a) HAy4YHbIE HCTUHBI HE 3aBUCAT OT HHTEPECOB ONPEICICHHBIX CIIOEB 00IIECTBA;

0) Hay4YHBIEC 3aKOHBI OIPEEIAIOTCS TPeOOBAaHUSIMHU MTPEOOPa30BaHUS IPUPOIBI Ha O1aro ooO1ecTBa;
B) 3HAYUMOCTH HayYHBIX PE3yJIbTATOB OI[CHUBAETCS B MOPAITbHO-3THYECKOM aCIEeKTE;

T') HOBBIE PE3YABTAThI JOKHBI OBITH JIOTUYECKU MPOTHBOPEUYHUBBI IPEIBITYIIIAM.

2. Hayunas pesonoyus XVI-XVII 6s. cesazana c:

a) OTKPBITHEM DJIEKTPOMAarHUTHBIX BOJH ['epiieM;

0) oTpHUIIATEIBHBIM PE3YIHTATOM OMBITOB MaiikeabCOoHa MO OMPEIETICHUI0 CKOPOCTH CBETA;
B) TEOpHE MMPOUCXOKACHUSI BUJIOB MTyTEM ecTecTBeHHOro otoopa Y.J/lapBuHa;

r) renuoneHTpudeckoi konuenmueit H.Konepuuxka.

3. Ecmecmego3nanue omauuaemcs om Hamyp@uiocouu:

a) OoJiee CII0KHBIM OOBSICHEHHEM SIBJIEHUH, KOTOPOE MPOBEPSETCS JTOTMKON pacCcy X AeHUI;
0) TonbKO O0Jiee pa3BUTHIM U HIUPOKUM HAOOPOM AMCIIMILINH;

B) TOJIKO TE€M, UTO MIEPECTATIN pacCMaTPUBATh MPUPOTY KaK LENOE;

T') IPOBEPKOM TEOPHUH MTyTEM SKCIIEPUMEHTHPOBAHUSI.

4. UnepyuanvHvle cucmemsbl omcyema — 3mo maxue:

a) B KOTOPBIX CKOPOCTh CBOOOIHOTO MaIeHHUs IPONOPIIMOHATbHA KBAAPATy BpEMEHH MMaICHUS;
0) IIpy IBHYKEHUH KOTOPBIX BBITIONHSASTCS MEePBhIi 3aKk0H HproTOHA;

B) MU ABMKCHUU KOTOPBIX HE BBITIOHSAETCS MEepPBbIi 3aKk0H Hbhr0TOHA;

T') IBMKCHHE KOTOPHIX MOKHO OOHAPYKHUTD JIUIIIb TOYHBIMHA U3MEPUTEIIEHBIME IPUOOPAMH.
5. 3emnro modtcHO cuumames MamepuaIbHOL MOYKOU 8 3A0aYaXx:

a) pacueta neproja obparmieHus: 3emin Bokpyr CoHIla;

0) pacueTa TMHEHHOW CKOPOCTH JBIKEHHUS TOUEK TOBEPXHOCTH MIPU CYTOYHOM BpAIlEHUH;
B) HEJIb3sl CYUUTATh — B 000UX CIIyyasx;

T') MO’KHO CUHUTaTh — B O0OMX CITydasix.

6. B uzonuposannvix cucmemax coxpansaiomcs cieoyrouue

BENIUYUHDL:

a) DHEpPTUsl U YHTPOIIHUS,

0) UMITYJIEC, MOMEHT UMITYJIbCa U SHEPTHUS;

B) DHTPOIIHUSL, 3PS U SHEPTHS;
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') Macca, UMITYJIbC U 3aps/l.

7. Eounuya uzmepenus gpuzuueckoul enuuumnvl, HA36aHHAsA 8 Yecmsv aemopa «Mamemamuueckux
HA4an HamypanbHou urocouuy, smo:

a) Macca;

0) cuna;

B) DHEPIUS;

I') HAMarHU4E€HHOCTb.

8. Ceem om Connya 0oxooum 00 3emnu 3a:

a) 20 cexyHz;

0) 8 munyT 1 19 cexyHn;

B) 5 MUHYT U 12 cexyHx;

r) 1 MuHyTY 11 45 CeKyH/I.

9. Kakoe u3 npugeoeHHbiX ymeepicOeHull 6epHO:

a) TOJIBKO Ta3bl COCTOST U3 MOJICKYII;

0) TOJILKO KHUJIKOCTU COCTOAT U3 MOJIEKYII,

B) TOJIbKO JKUJKOCTH U T'a3bl COCTOSIT U3 MOJIEKYIL;

T') BCE TBEP/bIC TEJIa UMEIOT KPUCTAJUIMIECKYIO PEIICTKY.

10. Dumponus u301UpOBaAHHOU cucmemsl KaK QYHKYUsL COCMOAHUL:

a) Bcerja yoObIBaeT CO BPEMEHEM;

0) coxpaHsieTcsl PU YCIOBUU COXPAHEHUS SHEPTUU CHCTEMBI;

B) MOYKET TOJIbKO BO3pacTaTh;

') He ObIBaeT.

11. Bo3pacm nawei nianemul oyenu8aemcsi 8:

a) 2,5 mupa. ner;

0) 14,2 mapn. net;

B) 250 MIIH. JIeT;

r) 4,6 MIIpA. JIET.

12. Bospacm nawetl 36e30H0uU cucmemvl — I anaxmuxu — cocmaeisem npumepHo:
a) 5-8 mup. JerT;

0) 13—15 mnpa. ner;

B) 1-4 mipn. ner;

r) 30-35 mupa.mer.

13. DnexmpomacHummuble 63aUMOOCUCMEU 6 CPABHEHUU C OpyeUMu HYHOAMEHMAlbHbIMU
83AUMOO0eUCMBUAMU HAUOOJIee CYUleCTN8EeHHDbL:

a) TOJBKO B MpEJIeNiaX pa3MepoB aTOMHOTO sIpa, T.€. KOPOTKOAEHCTBYIOIINE;

0) B obnacTsx BceneHHOMN, CpaBHUMBIX € pa3MepaMi «OT MOJIEKYIT A0 apoBO3ay;
B) JUTSI TTPOIIECCOB B3aUMHOTO TIPEBPAIICHUS DJIEMEHTAPHBIX YaCTHII,

T) Ipu GOPMUPOBAHUU CTPYKTYPHI TAIAKTHK.

14. 3axon coxpanenus u npespawjeHusi SHEPUU.:

a) MPUMEHUM TOJIBKO B 00JIACTH MEXAaHUYECKHX U TETIOBBIX SIBJICHUN;

0) siBNIsIeTCS BCEOOIIMM 3aKOHOM MPHUPO/IbI;

B) OTpaHUYMBAET BO3MOXKHOCTHU YBEIMYEHHUs KOIPPHUIMEHTA TOJIE3HOTO ACUCTBUS TEIUIOBBIX
MaIllWH;

T') CBSI3aH C 3aKOHOM BCEMHUPHOTO TATOTEHUS.

15. KopnyckynsapHo-601H08ble C8OUCMEA MaAmMepUuu.:

a) OTpa)KeHbI B 0OHAPYKEHHOM SIBIICHUU AU(PPAKIIUU DIIEKTPOHOB;

0) BBITEKAIOT W3 MPUHIUIA COOTBETCTBUSA, TPEOYIOLIETO COBMAJCHHUS (PUIUYECKUX CIIEICTBUI
3aKOHOB KBaHTOBOM M KJIACCHYECKONH MEXAaHUKH B MPEACTbHBIX 3HAUCHUIX MTapaMeTPOB;
B) CJIENYIOT U3 TIEPHOIUIECKOTO 3aK0Ha, ycTaHoBIeHHOTO J[.M1.MeHneneeBbim;

T') HE IPOSBISIOTCS B ABMKCHUH MAaKPOCKOTIMUYECKUX TETl.

16. Ilepsvim smanom 6 pazsumuu Xumuu Obli0 cO30aHUe:

a) CTpYKTYPHON XMMHH;
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0) SBOJIIONIMOHHON XHMHH;

B) YUCHHS O XMMHUYECKUX MPOIIeCCax;

') YUEHHUS O COCTAaBE BEILIECTB.

DHepeus XumMu4eckoll ces3u onpeoensemcs:

a) SHepruel B3auMOICHCTBHS HYKJIIOHOB B SIIPaX aTOMOB, BXOJSIIUX B MOJICKYITY;

0) cOOCTBEHHOI PHEPrUeH MOKOS AIEMEHTAPHBIX YaCTHIL;

B) DHEPrUel B3auMOCICTBUEM KBAPKOB B aJJpoHax (IIPOTOHAX U HEUTPOHAX);

T') SHEpruel 3JIeKTPOHHBIX 000JI0YEK aTOMOB U HOHOB.

18. B npoyecce homocunmesa pacmeHusi UCHONb3YIOM IHEPIUIO!

a) TEeTUIOBYIO;

0) XMMHYECKUX CBSI3EH;

B) COJIHCUHYIO;

') OMOJIOTUYECKYIO.

19. Konebanus nougvl npu 3emnempaceHusx pecucmpupyromecs ¢ HOMOWbIO!

a) Tomorpaduu;

0) celicmorpaduu;

B) aKyCTHKH;

I') TPaBUMETPHH.

20. Ucmounukamu suepeuu ConHya sA61sA10mca.

a) LICTIHbIC peaKluu JAeJICHUs ypaHa,

0) TeruioBasi SHEPrHUs U yAapbl METEOPUTOB;

B) TEpPMOsIIEPHBIC PEAKIIUH MPOTOHHO-IPOTOHHOTO IIUKJIA;

T') MOTCHIIMAIILHAS YHEPTUS CHKATHSIL.

21. Henenue pacuwupenus Bcenennou 00vsacHAIOmM NposieieHuem:

a) 0COOCHHOCTEH HAOTIOACHUIA ¢ NBIDKYIIEHCS BOKpYr CONHIIA M BpaIAIoMIEHCs: BOKPYT CBOCH ocH
3emiu;

0) »ddexra [loriepa, cocTosmEro B 3aBUCUMOCTH YaCTOTHI MCITYCKa€MOTO CBETa OT CKOPOCTH
B3aMMHOTO JIBHKEHHS HAOTIOaTeNsl U UCTOYHUKA, — CMEUICHUH CIIEKTPaIbHBIX JIMHUN B KPACHYIO
CTOPOHY CIIEKTpa MpH YAJICHUU;

B) B3aMMO/ICHCTBUSA TAIAKTHK PA3UYHBIX OPM B MEKTalaKTUYECKUX MAaTHUTHBIX MOJISX;
I') 3aKOHA COXPaHEHMs UMITyJIbCa B OTPAaHUUEHHON 1 3aMKHYTOM cTaliioHapHO! BceeneHHOM.
22. MooicHo nu ckazams, 4mo 0CHOBHHIM 80NPOCOM OUONIO2UU ABTISIENCS BONPOC:

a) «B YeM OCHOBHOE OTJIMYHUE KHUBOW MATEPUH OT HEIKUBOW M KaK MPOU3OIIEIT CKAYOK MEXTY HUMU
MIPU 3apOXKJICHUU JKU3HHU?»;

0) «KaK BBIMTH U3 SKOJOTUYECKOTO Kpu3uca?;

B) «Kak OO0ECTEeYUTh YEIOBEYECTBY NOCTATOUYHOE MUTAHHE MPU OTPAHUYEHHBIX BO3MOMXKHOCTAX
HallleH TIaHEThI? ),

T') «KaK U30aBUTh YEIIOBEUYECTBO OT OOIE3HEN? .

23. Obmen gewecma 6 HCUBbIX KNEMKAX HA3bIBAION:

a) OpokeHueM;

0) MyTanuei;

B) METa0OIN3MOM;

T') pENPOTYKIIHEH.

24. Monexynaproe cmpoernue /J[HK Ovlio ycmanogneno:

a) JLx.bunoom u [x.Jlenepoeprom;

0) I'. Mennenewm;

B) A.M.Onapunbim;

r) ®@.Kpukom u J[x.YoTcoHoM.

25. OcnosHoul ¢hyHKyuell 2eH08 — eOUHUY HACAIeOCMBEHHOU UHDOPMAYUU — SABTISAEMCA:

a) opraHu3allys 3arnaca XUMUYECKOW SHEPTUH B KIIETKaX;

0) perymsius TOpMOHOB;

B) KOJIMPOBAHHE CUHTE3a OEIKa;
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T') OpraHu3aius TPaHCIOpPTa HOHOB.

26. lonynayus kak snemeHmapHas eOUHUYa 38010YUU HCUSHU HA 3emie — 3mo:
a) COBOKYNHOCTb 0cO0O€d OJHOTO BHJA, OOJIAJAIOIIUX E€IWHBIM TeHO()OHIOM U 3aHUMAIOIIMX
OTIpeIeNIEHHYIO TEPPUTOPHUIO;

0) COBOKYMHOCTh 0c00€H pa3HBIX BHJIOB, 3aHUMAIOIIUX OJHY TEPPUTOPHIO;

B) COBOKYITHOCTh 0CO0€H OJTHOTO BH/Ia, 00JIaJAF0IINX €IMHBIM TeHO()OHI0M;

I) COBOKYIIHOCTh OCO0€H, CyIIeCTBOBaHHWE KOTOPBIX OMPEACISeTCS B 3aBHUCHMOCTH OT
HEOMOJIOTMYECKUX (PaKTOPOB CPEbI.

27. Ilocneonee onedenenue Ha 3emie ObLIO OKOTO.!

a) 100 muH. €T Ha3a;

0) 56 muH. JeT Ha3a.;

B) 18 ThIC. IeT Ha3am;

r) 7 ThIC. JIET Ha3ax.

28. Cmena spemen 2oda nHa 3eme cea3aua.

a) ¢ u3MeHeHueM pacctosinus oT CoJIHIIa B T€UEHUE TO/1a;

0) ¢ HAaKJIOHOM OCH CYTOYHOTO BpPAIEHUS 3eMIIH K SKJIUITUKE;

B) C MEPUOIUICCKUMH H3MEHCHHUSIMH COJTHEUHOW aKTHBHOCTH;

T) ¢ IEpUOANYECKUM BIUsHUEM npuTsikenust JIynsr u ConHia.

29. Coenacno npunyuny Peou:

a) BCe KUBOE MMPOU30IILIO ITyTeM TBOpeHus Boiei Tropia;

0) HEBO3MOXKHO JIOCTHYb CKOPOCTH, OOJIBIIEH CKOPOCTU CBETA B BAKYYME;

B) B3aMMO/ICHCTBUE TEJI OCYIIECTBISETCS MOCPEACTBOM MOJIEH;

T') BCE ’KHBOE MTPOU30IILIO OT KHBOTO.

Kpumepuu oyenxu (8 bannax):

- 25 bannos svicmasnsiemcs cnmyoenmy, eciu CImyoeHm 0al npasuibHvle omeemsl Ha 23-25
MeCmoBbLX 6ONPOCOB;

- 20 bannos svicmasnsiemcsi Cmyoenny, eci CImyo0eHm 0al npasuibHvle omeemvl Ha 18-22
MeCmoBbLX 6ONPOCOB;

- 15 bannos svicmasnsiemcs cmyoenmy, eciu CmyoeHm 0an npasuiibHvle omeemvl Ha 13-16
MeCmoBbLX 6ONPOCOB;

- 10 bannos svicmasnsiemcsi cmyoenmy, eciu CmyoeHm 0ail npasuiibivle omaeemvl Ha 8§-12
MeCmoBbLX 6ONPOCOB;

- 5 bannos evicmasnsemcs Cmyoenmy, eciu CmyoeHm 0ajl npasuibHvle omeemsl Ha 4-1
MeCmoBbLX 6ONPOCO8;

- () bannos evicmasnsiemcs Cmyoenmy, eciu cmyoeHm 0ajl nPAasuibHble Omeemvl MeHee uem 3
Mecmosulx 6ONpoca.

Bonpoce! 111 KOHTPOJIBHBIX PadoT
no aucuumiiie KoHuenuum coBpeMeHHOro ecTeCTBO3HAHMS

(HaMMeHOBaHUE TUCITUTIIINHBI )

Bapuant Ne 1

1. Jaiite obmyro xapakTepucTuKy coctaBa ConHeuHOW cucTteMbl. HazoBuUTe BUAMMBIE MPOCTHIM
IJIa30M IUTaHEThl. YTO Takoe «acTpOHOMHUYECKas €IMHUIAY JJIUHBL, U 4yeMy OHa paBHa? KakoBbl
opbuTsl 1aHer? MoryT 5 IUIaHEThl CTOJKHYTbCS TPU CBOEM JBHKeHHUH BOKpyr CoinHia?
Ouenute, Ha KakoM cpeaHeM pacctosHuu oT CosHIa HaxoauTcs MepKypui, €ciii ero Nnepuoj
obparenus pasen 0,24 3emHoro ronga?
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2. OCHOBHBIE 3aKOHBI KJIACCUYECKOW MEXAaHUMKHM MaTepuanbHOM  Touku. Kak Mopenmupyercs
cucTema, cocrosias U3 ABYX M Oonee MarepuanbHbiXx Touek? [IpuBeaute mpumepsl 3aaay, B
KOTOPBIX MOYKHO CUMTATh 3EMJIIO MaTEPUATIbHON TOUKOM, a B KAKUX — HEJb3S1.

3. Uto Takoe «inepHas >HEprus» U «iAepHas peakuus aeneHus»? Kak cBA3bIBAIOTCS HYKJIOHBI B
anpe aroma? Kak onpezeinsercss sHeprus UX CBA3M, M OT Yero oHa 3aBUcUT? Kakue nepcrnekTuBbl u
po0JIeMbl SHEPTEeTUKU CBA3AHbBI C pEaKLUAMU JelieHus saep?

4. TlosicHUTE 3BOJIOLHUIO MMOHATHH «aTOM», «MOJIEKYJIa», «XUMHUUYECKUM 3JIEMEHT» U «XMMHUYECKOe
coenuHeHuey. lloscHUTE MOHATHE XMMHYECKUX CBA3€H M IpuBeauTe npuMepnl. KakoBa poiib
SHEPruM M DSHTPONMU Ipu oOpa3oBaHuM MojeKkyn? Kakue XuMuyeckue CBS3H SBISIOTCS
ONpENEAOIKMMY B KOHIEHCUPOBAaHHBIX cpefax?

5. OnuumTe MOJENb UJICabHOIO ra3a U MPUBEAUTE €ro ypaBHEHHE cocTosiHUs. Kakas BennunHa
SIBJISIETCSL MEPOU CpeIHEN KMHETUYECKOW SHEPTUH MOJICKYJT?

6. Ilosicaute cyth runores3sl Jlyn ge bpoinsa. Kak ona Obuta SKCiepuMEHTAILHO MOJATBEPIK/CHA,
KAKO€ 3HAYEHHUE /Il €CTECTBO3HAHUS MMEET MCIOJIb30BAaHUE KOPIYCKYJSPHO-BOJHOBBIX CBOMCTB
BenlecTBa? YTo y3HanM O KUBOM MaTepuu C IMOMOIIBIO 3JIEKTPOHHOIO MHKpockona? OLeHUTh
JUTMHY BOJIHBI 3JIEKTpOHa ¢ 3Heprueit 20 3B.

7. Ilpouecc ¢orocuHTe3a M €ro 3HadeHue B uctopuu 3emun. CpaBHHTE KJIETOYHOE IBIXaHHE U
dorocunTes3. Kak Mensinace atmocdepa 3emiu B X0€ €€ IBOIOLUN?

8. Packpoiite monstue «ouocdepa», ykaxuTe ee QyHKIUU U XapakTepusyiTe ee ob6omouku. Kak
3T0 ToHATHE ObUIO mepeocmbicieno B.M.Bepnanckum? Korma y 3emnu mosBunack Ouocdepa?
OnwumuTe 4eaoBeKa Kak KaueCTBEHHO HOBYIO CTYIIEHb Pa3BUTHsI OMOC(EpHI.

9. IlosicHuTe, uTO Takoe BceneHHasi, KaKOBBI €€ pa3Mepbl, KAKUE 0OBEKTHI €€ COCTABISIOT U KaKue
MOJIENH pa3BUTUs BceneHHOM N3BECTHBI.

10. Kak ¢opmupoBanock mpeactaBieHue 0 KpUTEPUU UCTUHHOCTU 3HaHUA? UeM OTIMYaeTcst MeTol
['anmunes or Merona Apucrtorens? YeM oTIMYaeTcsi €CTECTBEHHOHAYYHBIH IOAXOA  OT
bunocodckoro?

Bapuant Ne 2

1. 3akOH COXpaHEHHUs HMMITyJIbCa B KJIACCUYECKOM MEXAHUKE U CBS3b €r0 C 3aKOHOM JUHAMMKHU
Herorona. [Ipumep ncmonb30BaHus 3TOT0O 3aKOHA coXpaHeHMs. Kak OH CBsA3aH cO CBOMCTBaMU
IPOCTPaHCTBA-BPEMEHH, U TIOYEMY ITOT 3aKOH (pyHIaMeHTaIeH?

2. Cytb 3akoHOB Kemiepa u X cBsA3b € 3aKOHOM BCEMHUPHOTO TAroreHus. Hackoinpko nmpruMeHnMa
Mozenb, npuHsTas HeroronoM? Onpenenurte Maccy ConHIa, €CIIM U3BECTHO, YTO 3€MJISL IBHIKETCS
BOKpPYT HEro co ckopocTbio 30 kMm/c Ha cperHeM paccTosiHUHM 150 MuTH. KM.

3. Ponb u3mepeHuil B OJy4E€HUHN 3aKOHOB €CTecTBO3HaHuUsA. [ToHsTHE O MeTpuYeckon cucreme. I'ae
Ha 3emiile MOXKHO Haubosee npuOIM3uThC K HeHTpy 3emun? Kak maMmepuin pasmepsl 3emi,
Jlynsl, Connna? KakoB auana3oH paccrosiHuii Bo Beenennoi?

4. KaxoBa crnenuguka MUKpOMHpa 1O CPAaBHEHUIO C U3y4EHHEM Mera- U mMakpomupa. [losicHute
IIPUHIIMIIBI COOTBETCTBUS U JOTIOJIHUTEIBHOCTH.

5. Uro u3yuyaer TepmoauHamuka? YUTo Takoe «TepMOAMHAMHUYECKas CUCTEMa)», «PaBHOBECHOE
cocrosiHue»? Onpenennure MOHIATHS «TEMJIOEMKOCTb» U «yAeNbHas TEIUIOeMKOCTh». Kak mo HuM
MO’KHO CYAIUTh O BHYTPEHHEH CTPYKType BeulecTBa?

6. Onumure, Kak pa3BUBAINCH IPEACTABICHUS O CBETE, B KAaKUX SBICHMUIX HPOSBISAIOTCA €ro
BOJTHOBBIE CBOMCTBa? Kakoe siBJieHHE TTOKA3bIBAET, UTO CBET — MomepeuHas BojHa? Kak u kem Ob110
IIOKa3aHO, YTO CBET €CTh JJIEKTPOMAarHUTHasi BojHA? Eciau mpu OoTpakeHMH OT TOpU30HTAILHON
CTEKJISIHHOW IUIACTUHKU COJIHEYHBIM JIyd OKa3aJiCsi IUIOCKOMOJSPU30BAHHBIM, TO KakoBa Oblia
BbicoTa CoJIHLIAa Ha/l TOPU30HTOM?

7. PasButne wmmei oHBOMIOUMHA BHUAOB. JlOKa)kxuTe, UYTO €CTECTBEHHBIM OTOOp SBIAETCA
HaMpaBJIAIOMUM (PakTopoM 3BoIOLIUH. CONOCTaBbTE MOHATHUS IO U «BUI».

8. KakoBbl 0COOEHHOCTH CTpOeHUsl U (QYHKIUU sApa KIETKU U HUTOoIUIa3mMbl? Onummre GpyHKIUN
KJIETOYHBIX MeMOpaH. UTo Takoe «MOHHBIN HacoC»?

22



9. llosicHUTE NOHATHE «COJHEYHas aKTUBHOCTb». Kakue mpoueccel Ha CoJHIE CBSI3aHbBl C
aBieHusMu Ha 3emuie? Kak pacnpenensiercs Ha 3emuie coiHe4yHas 3Heprusi? Hackoiabko MOXHO
CUMTATh 3EMJIIO TEIUIOBOM MAIIMHON?

10. [JaiiTe MOHATHE «HAYYHON KAPTUHBI MUPA» U MPUBEAUTE IPUMEPHI.

Bapuant Ne 3

1. Yto Takoe acTepouibl, TJJe¢ OHU PACIOJOKEHBI, KaKOBBI UX OpOUTHI W pa3mepnl? HazoBute
Haubosee kpynHbie U3 HuX. [lepuon oOpamienus [Inyrona paBen 250 3eMHBIX JIET, TaK KAKOBO €0
paccTostHue oT COJIHLA U KAKYH0 YaCTh CBOETO «T'0/1a» OH IPOIIEII IOCJIE TOr0, KAK €r0 OTKPbLIN?

2. IlosicHUTE MOHATUS «MOMEHT CHJIBD» M «MOMEHT MMITyJIbca ». B Kakux cucremax CoXpaHseTcs
MOMEHT HUMITYJIbCa, IOYEMY 3TOT 3aKOH TOKE OTHOCST K pa3psily «BEIMKHUX 3aKOHOB COXPaHEHUSI»?
JlaliTe mpuMepsI €ro UCIOIb30BaHUS.

3. Uro Takoe paJiMOaKTUBHOCTH (€CTeCTBEHHas M UCKyccTBeHHas)? Kak mcrnonb3oBaHuE sSBICHUMN
pPaZiiO0aKTUBHOCTH [1O3BOJIMJIO OCYHIECTBUTh MEUTY QJIXUMHUKOB?

4. Onpenenute paguyc JIyHbl, €Cli U3BECTHO, YTO BUAMMBIN yrioBoil nuametp JlyHbl 30 yrioBbix
MUHYT, pacctossuue 10 Jlynel 384 teic. kM. Kak onpenensitor paccrosHus A0 3Be3a? UYto Takoe
«rapajuiake» U «3Be3/iHas BennunHa»? Kak ouenunnu pazmep 'anaktuku, Beenennoit?

5. TlosicHuTe NPUHLMII HEONPEIEICHHOCTH, MOHATUS JETEpMHUHHU3MAa M HHAeTepMUHH3MA. Kak
M3MEHWINCh MPEACTABICHHUS O CllydailHOM M 3akoHoMepHoM? [losicHuTe posib u3MepeHus Hu
npuOopa B KBAHTOBON MEXaHUKE.

6. UTto Takoe «Havaia TEPMOJUHAMHUKNY, UIC€aIbHBIA U PEaTbHBINA UK, KOI(PPUIHEHT MOJIE3HOTO
JEICTBUS TEIUIOBBIX MalIMH? B 4eM cOCTOUT CyTh Hadajl TEPMOIAMHAMHUKHU U CIIOpa O «TEIJIOBOM
cMmeptu Beenennoii»?

7. Haiite npeacTaBieHUe O HAYYHOM METOJO0JOTUU U (OPMUPOBAHUM KPUTEPUsI UCTUHBI B pa3HOE
Bpems. Kakue MeToIbl HCIONB3YIOT B €CTECTBO3HAHMU W HACKOJIBKO OHHM J1al0T OOBEKTHBHBIE
pe3ynbTarhl?

8. Kak BO3HUKAIOT CTPYKTYpbl U3 Xa0oCa B HEOPTaHMYECKOU U KMBOM Matepusax? KakoBbl ycioBus
ux oOpa3oBaHHs, MpPHUBEAUTE MPUMEPHI M3 pa3HbIX oOnactell ecrecTBo3HaHusA. UTO Takoe
CHUHEPreTHKA U KaKOBO €€ 3Ha4CHHE Ul COBPEMEHHOM KapTUHBI MUpa?

9. OmnummTe TUNOTE3bl MNPOUCXOXAeHUS IutaHeT CoaHEeYHOH cuctembl. YeM JqoKa3bIBaeTCs
ennHOBpeMeHHoe  mpoucxoxaeHue Ten  ComHeuHod  cuctembl?  [losicHuTe  mpoOiembl
IPOUCXOXKAeHUS U 3Boonny 3emin. KakoBo ctpoenue reocep? B uem cyTh runore3 TeKTOHUKU
JUTOC(EPHBIX IUINT, Ipel(a KOHTUHEHTOB?

10. B uem cMblIc KOHIENIUU HOOC(Ephl, U KaKOB €€ Hay4yHbI cTaTyc? ONUIINTE, B YEM COCTOUT
1J100aIbHBIN SKOJIOTHYECKUN KPU3HC, KAKOBBI €r0 MPUYUHBI M EPCIIEKTUBBI IPEOI0JICHHS.
Bapuanrt Ne 4

1. Jlaiite oOmyro xapakrepucTuky komeraM. HazoBute HaunOosee m3BecTHble M3 Hux. llepmon
obpamenust CarypHa Bokpyr CoinHia paBeH 29,46 3emHoro rona, a Mapca — 1,88 3emuoro roga. Ha
KakoM paccrosiHuu oT CosHna Haxoautesa CarypH, eciin Mapc ynaneH B cpejHeM Ha 228 MITH KM?
2. KakoBa mpuuuHa CyniecTBOBaHUS JYHHbIX (a3 u 3aTMeHui? Paccrostaus 1o JIyHsl MeHsieTcs u3-
3a OTNIMYMS €€ OpOUTHI OT OKPY)KHOCTH B 3HAYMTEJBbHBIX Ipeaenax: B arnoree — 405 ThIC. kKM, a B
nepuree — 363 Teic. kM. KakoBa Oosblias mosnyoch JyHHOM opOuThl? Ilouemy HaMm BuAHA JIMILIb
onHa cropoHa Jlynsl? beuta n cocraBieHa kapta o0oux monymapuid JIyHsl, KTO U Kak 3TO CMOT
caenarb?

3. Maiite mpexacraBieHue 00 ONMUCAHUU KOJI€OAHUH, MOJIETM TapMOHHMYECKOIO OCHUIUIATOpa H
HCIIOJIb30BaHUU 3TON MojeNn. YTo Takoe «KOT€pEeHTHOCTDY, «PE30HAHCY, (IOISIPU3ALIUN?

4. KakoBbl Mozenu pa3BuTus Bcenennoit? Kakue HaOnrogeHus moaTrBepawsd Mozaenab bombuioro
BspeiBa? Kakne »smnupudeckue MNOATBEPKACHUS pacmiupeHus Bceenennoi? Yrto o3Hadaer
«CTallMOHAPHOCTH» U «HECTALIMOHAPHOCTHY BceneHHol, KakoBa NPUPOAA PETUKTOBOTO U3JIy4eHU?
5. Mopenu uaeanbHOro U peayibHOTO rasa. Kakumu napamerpaMu ONMUCHIBAETCS COCTOSIHUE rasza?
Onpenenure Temmeparypy HMACAJIbHOTO rasza, €CIM  CpeAHssl KUHETHYeCKas DHEeprus
MOCTYNAaTEIbHOTO ABMKEHHS €ro MoJiekys paBHa 7,8 7410-21 [Ix.
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6. IlosicHUTE MOHATHS PHTPONMHM M TEPMOJMHAMMUYECKON BEPOATHOCTH. B ueM cocTOMT mpuHIMN
bonpiMaHa, KaKOBO 3HaYEHUE HTOrO NMPUHIIKAIA B COBPEMEHHOM €CTECTBO3HAHUM?

7. KakoBbl CTpYKTYpHBIE YPOBHU OpraHU3alluy MaTepuu, YeEM OHHU XapakTtepusyrorcs? Urto Takoe
«CHCTEMHBIN MOJX01» U KAKOBBI €0 OCHOBHBIE ITOHATHS B COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHE MUpa?

8. Kak crpoutcs TtepMoanHamMuka OTKpPBITBIX cucTeM? [losicHUTEe NOHATHE AMCCUIATUBHOMN
cTpyKTypbl, o W.I1puroxuny. Kakue 3Tanbl MO>KHO BBIAEIUTH B Pa3BUTHH CAMOOPTaHU3YIOIUXCS
cucteM? Yem oTaM4aeTcsi COBpEMEHHAs HayyHasi KapTUHA MUPA OT KJIaCCUYECKOM?

9. Uto Takoe «MyTauus» M Kakue Myrauuu ObiBaror? Kak ompenenutb, 4To MpUOOpETEHHBIE
IIPU3HAKYU He Hacnenyrorcs? Kakue Bubpl U3MEHYMBOCTH U3BECTHBI, B YEM X CXOJCTBA U OTIINYUA?
OO0mbsacHuTe, Kakas GopMa U3MEHYMBOCTH JAaeT UCXOTHBIA MaTepuai Ui €CTECTBEHHOTO 0TOOpa B
IPUPOJE.

10. IMosicaute 0cOOYIO pOJNHF MaTEMAaTHKH W MOJCIUPOBAHUS B €CTECTBO3HAHUHM. YUYTO mamu
4yenoBeuecTBy pemeHus Ha 9BM riobansHbIX porpamMm Mupa?

Bapuant Ne 5

1. 3aKOH BCEMHPHOrO TATOTEHHUS U JOKa3aTeNbCTBA €ro CHpaBeIMBOCTU Ha 3emie. OObscHUTE
ABJIeHUE NpUIBOB. OLIEHUTE U3MEHEHHE CBOET0 Beca IPH Iepee3]ie C IKBATOpa Ha IMOJIIOC.

2. Ilonsatue o Mukpo-, mera u makpomupe. Kak usmepstorcs paccrosiHus B Mukpomupe? Kak
u3MepsieTcsl BpeMs Ha MHTepBajiax, MeHbIuX 1c¢? Kakumu npudbopamu?

3. Jaiite monsTre 06 oOpaTuMbIX U HeoOpaTuMbIX mporeccax. [IpuBeaure npumepsl. Onpeaenure
MOHATHS «IMHAMHYECKUHN Xa0Cy», «OUPypKaIII, «IUCCUITATUBHBIE CTPYKTYPHI

B OKPECTHOCTH TOYKH OU(ypKaIum.

4. IlosicuuTe, KaK MU3MEHWIUCH MPEACTABICHUS O IPOCTPAHCTBE U BPEMEHHU C CO3JaHUEM TEOPHUHU
oTHOcUTeNnbHOCTH. Kakumu pakTamul U SBICHUSMU 3TU MPEICTABICHUS TIOATBEPKICHBI?

5. B Kakux eIuHUIaX U3MEPSIOTCS 3HEprus, pabora M MOIIHOCTH? Kak 3TH BeJMYUHBI CBS3aHBI
MEXIy cOO0M M 4YTO OHM XapakTepu3ylT? CKOIBKO BPEMEHHM HYXKHO BBITIONHATH (U3HUECKUE
ynpaxHeHus: MouTHOCThI0 B 700 BT, 4T00bI cCOpOCHTH CBOII BEC 3a CUeT yMEHbLIEHU kupa Ha 450 T
(na pacueruienue 1 rxupa pacxomyercs okoino 40 kJx, a k.1.a. — 25%)?

6. Kakas yvacTth TepMOAMHAMUYECKON CUCTEMbI Ha3biBaeTcsi (pa3oil manHoro BemiecTBa? [laiiTe
MOJIEKYJISIPHYIO KapTHHY ITPOLIECCOB MCIAPEHUs M KOHAEHcauuu. YTo Takoe HaChIIEHHBIN nap, U
KaKOBBI €0 cBo¥cTBa? OMUIIUTE POJIh ITHX MPOILIECCOB B 3eMHOM aTMocdepe.

7. OCHOBHOW 3aKOH paJMOAaKTHBHOIO pacmaza M €ro craTucTuueckuil cMmbici. Kak ompenensercs
BO3PACT apX€OJIOTUYECKON HAXOJIKH, HAIlleH TIJIaHEThI?

8. PackpoiiTe CyIIHOCTP MHMKPO- M MaKpO3BOJIOLUH, PUBEIUTE MPUMEPHI JEHCTBYIOIUX B HUX
npoueccoB. KakoBbl JoKka3aTenbCTBa IBOIIOLNUN OPraHUYECKOTO MHpa’?

9. Kak mpoucxoauT oOMEH BeLIecTB M JHeprueil B kuBoW kieTke? Yem OH oTiIMYaeTcs OT
0OMEHHBIX IIPOLIECCOB B HEXHUBOU MpHpoe?

10. Uto noHMMaeTcs NOJ MOHATHUEM <«3AaKOH HpHUpoAbI»? UYeM oTiaudaercs 3aKOH IPUPOIBI OT
3aKOHA, YCTAaHOBJIEHHOT'O IOCY1apCTBOM?

Bapuant Ne 6

1. TlpuBenurte nOKa3aTeNbCcTBa CHPABEMIMBOCTH 3akoHa TiaroreHus Herorona B ConHedHOU
cucteme. Haiinure yckopenue cBoboaHoro naaeHus Ha JlyHe u ornieHure cBoil Bec Ha JIyHe, 3Has,
4yTO €€ Macca B 81 pa3 MeHblIe, yeM y 3eMJIn.

2. TlosicHUTE, YTO TaKoe «TrajlakKTUKa», KakoBbl MX (opmbl u crpoeHue. Kak Ha3piBaeTcsi Hama
ranaktuka? I'me Haxogurcs CosiHEUHAs cucTema B Heil? B Kakux IBUKEHHSIX Y4aCTBYET 3eMIIst?

3. B uem cymHOCTh BTOpPOro Hauana TepMoauHaMuku? [IpuBenure 3Ha4eHUs K.I1.J. AJI TETUIOBBIX
craniuii. Ecnu map moctynaer Ha TypOuHy npu temmneparype +177°C, a okpykaromuil BO3ayx
umeer Temrieparypy +15°C, onpeaenure MaKCUMaaIbHO BO3MOXHBIH K.I1.J1. TOH MapoBOil TypOUHBI.
4. Pa3zBuTtHe npeAcTaBiIeHUN O CTpOeHNH aTOMOB. KTO M Kak OTKphUI 35IeKTpoH? B Kakoil creneHn
aTOM IOXO0XX Ha COJHEeuHyIo cucremy? JlaiiTe moHsATHE 00 PHEPreTHUECKUX YPOBHAX U Mepexojax.
Kak nmonmydaetcst criekTp uzinydeHust atomoB? Kak ycTaHOBWIM MaTepUalIbHOE €IMHCTBO MHUpa?
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5. XapakrepusyiiTe pacnpocTpaHeHHOCTh XUMHUECKUX 3JEMEHTOB Ha 3emie U B ee Ouoctepe. B
YeM IPUHIUIINAIBHOE €IMHCTBO XUMUYECKOTO COCTaBa )KUBBIX OPraHU3MOB U HEXKMBOM MPUPOIBI?
6. IlonsTue paBHOBeCHs B MEXaHUKE W CTaTHUCTHUECKOW TepmojauHamuke. Kak BemyTt cels
MaKpOCUCTEMBI BAaJIM OT paBHOBecHs? [losicHUTE MPUHIUI JIOKAJIBHOTO PAaBHOBECHS.

7. Jaiite 0oOIIyl0 XapaKTEPUCTUKY XHIKOro cocTostHus. Omnpenenurte KapTHHY MPOIECCOB IMPH
SBJICHUSX KallWUIAPHOCTH, CMAQUUBAHUHU, BSI3KOCTH, TTOBEPXHOCTHOM HATsKeHUHU. Kak 00BsACHAIOT
0OJIBIIYIO TEIIOEMKOCTh BOJIbI, O0JIBIIOE TOBEPXHOCTHOE HATSKEHUE U CBOMCTBO KallMJUIIPHOCTU?
Kakoe 3HaueHne UMeI0T 3TH 0COOEHHOCTH BOJBI B )KUBOM IIpupoie?

8. B uem cMbica runoressl [lnaHka o IMCKpETHOM XapakTepe MCIyCKaHWs CBETa M €€ 3HaueHHe?
Hackonbko ObLTH peieHsl IpU 3TOM IPOTUBOPEYHS B TEOPUH TEIIOBOTO U3IyUYCHUS?

9. OxapakTepu3yiTe peakLUyd CHHTE3a SJAEp M YCIOBUS MX OCYLIECTBJIECHMs. ' J1e Takue ycioBHs
UMEIT MecTo B mpupoje? KakoBbl NepCHneKTHBBI MCHOJIb30BaHUS PEAKLMM CUHTE3a sIep B
SHEpPreTUKe?

10. OxapakrepusyiiTe OMOTHYECKHA KPYrOBOPOT M OILICHUTE OMOC(EpHYIO pOibh X035SHCTBEHHOU
JESITEIbBHOCTH YEJIOBEKA.

Bapuant Ne 7

1. Iosicuure mnonsitue «oHeprus». Kakue Buabl sHepruu Bbul 3Haere? B kakux cucremax oHa
COXpaHAETCS U KaK 3aKOH COXPaHEHUs SHEPTUHU CBSI3aH CO CBOMCTBAMU IIPOCTPAHCTBA-BPEMEHU?

2. Kakue aBM>KeHHUs JIETTIM B OCHOBY KaJeHJ1apsl, Kakue KaJleHAapu UCnofb3ytoTcs? Onpenenure mno
naHHeIM 0 JlyHe u 3akoHam Keruiepa BBICOTY CTallMOHApHOTO CHYTHUKA (BUCSIIETO Hall OJHOMN
TeppUTOpHUEi).

3. Kak omnpenenunu Bo3pactel CoiHila, 3Be3l, Bcenennoit? KakoB auama3oH BpeMEHHBIX
uHTepBaoB Bo Beenennoii? Kak BoccTaHaBIMBaOT 3BOIIOLUIO 3BE3/7

4. Kakumu KOpIycKyIsIpHBIMU CBOWCTBaMHU 00nanaroT cBeT? IloscHUTE CMBICIT MOHITHUS «(POTOH.
Kakue siBieHus1, 1 KakuM 00pa3oM ObUTH OOBSICHEHBI C TIOMOIIBIO0 KBAaHTOBOW Teopuu cBera? Ecmu
boTOH paccesyics Ha HEMOABUKHOM 3JIeKTpoHe Ha yroua 90°, To 4yeMy paBHO M3MEHEHHE JIMHBI
BOJIHBI (poToHa? [ToueMy cBET MPOSIBIISIET CBOMCTBA U BOJIHBI, M YaCTUIIBI?

5. Kak pa3zBuBasioch yueHue 0 XMMHUYECKUX Ipoueccax? Kak MOXKHO YCKOPHUTH WM 3aMENIUTh X0
peakIMu W KakOBO IMPOMBIIUICHHOE 3HaueHue dtoro? JlaiTe mpenacTaBiIeHHE O XUMHUYECKOM
KHHeTuKe. Kak MOXHO CMECTUTHh XMMHUYECKOE PABHOBECUE U HANIPABJICHUE PEAKLUU?

6. IlosicHuTe OCOOEHHOCTH MpEACTaBICHHUS O NMPUUMHHOCTH B KBAHTOBON MexaHuke. [louemy
OrpaHUYEHHUE BO3JICHCTBUS HA MUKPOYPOBHE UMEET CMBICIT (PyHITAMEHTAIBHOTO 3aKOHA MPUPOAbI?
7. Kakue nponeccsl MoAaepKUBaloT «kU3Hb» 3Be311? Jlaiite npeacraBieHue o0 3BOJIIOLMU 3BE3.
ITouemy cymecTBeHHa BearMurnHa Macchl 3Be3/1b17 KakoBa nepcnexkrrsa ssosonuu ConHua?

8. JlaiiTe mpeacTaBieHre o Gpa3oBbIX Mepexoax, MPUBEIUTE MPUMEPHI (Da30BbIX MEPEXOI0B Pa3HBIX
TUNOB (pos1oB). UTO 3a SIBIEHUS — CBEPXTEKYUECTh U CBEPXIPOBOIUMOCTbH?

8. JlaiiTe moOHATHE O HEOJAPBUHU3ME U CUHTETUYECKON TEOPUH IBOJIIOLIUH.

9. Uto u3yuaeT reHeTHKa, Kak OHa pa3BHBajach? UTO Takoe «TeH», «KOAOH», «HYKICOTHUIBI»,
«HYKJIEMHOBBIE KHUCIIOTHI»?

10. Onummre mpeaMeT M LEeau ecTecTBO3HaHMWsA. Kakue sTambl Npolula €CTeCTBEHHOHAy4dHas
KapTMHa MHpa B cBoeM pa3BuTuu? Kak BIMSIOT Ha pa3BUTHE HAyKU BHEUIHHE U BHYTPEHHHUE
dakTopsl? OneHUTEe polb HAyKH W TEXHUKH B COBPEMEHHOM MHpe M B (hopMuUpOBaHUH
MOJIMTUYECKUX B3IJISI/10B.

Bapuant Ne 8

1. OnpenenuTe MOHATHUS TEIUIOTHI U TemnepaTyphl. Kak cBA3aHbI 3TU BENTUYMHBI, B KAKUX €AMHUIIAX
m3Mmepsitoresa? Kakue mnpunaTel mkansl TeMieparyp? Kak omnpenensior temmeparypy cmecu?
KakoBa xoHI1eHTpaius MosieKyn B crpaTocdepe Ha BbicoTe 30 KM, €cliv AaBJIEHHE Ha 3TOMl BbICOTE
104 ITa, a remmnieparypa -20°C? KakoB cMbIcT a0COIIOTHOTO HYJIS TeMIiepaTyp?

2. lloscHuTe mOHATHE «MHEpUHMANBHAs cHucTeMa otcdeTtay. [lpuBenure npumepsl. KakoBsl
OCHOBHBIE 3aKOHBI JIBWJKEHHUS B Takux cuUcTeMax? YeM OTIMYAEeTCsl MPUHLMI OTHOCHUTEIBHOCTH
lNanuness oT nmpuHLOMIA OTHOCUTENBHOCTH OiHIITEHA? Kak ocyiiecTBisieTcsl MpeeMCTBEHHOCTh
AAed U KOHLIEIIUN?
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3. B gueMm coctout addekr Jlomiepa u KakoBa ero poiib B MCCIeAOBaHUU 3Be3l, Beenennoit. Kak
YCTaHOBWJIM M U3MEPWIIM CKOPOCTh BpanieHusi CoHIla BOKPYT CBOEH ocu?

4. KakoBbl MCTOYHHMKH 3Hepruu 3Be3n? JlaiTe mpencraBiieHne o0 SBONIONHH OOBIYHBIX 3BE3I U
KpPaCHbIX T'MT'AaHTOB M MOSCHHUTE IPOLECCHI, NMPOUCXOIAIIME B UX Henpax. KakoBa mepcriekTuBa
sBomtonuu ConHma? OueHuTe poiib (PyHIAMEHTAIbHBIX KOHCTAHT W B3aMMOJACUCTBUI B XO[e
3BOJIIOLMU. B ueM cyTh aHTpOINHOrO npuHuuMna’?

5. Kakue equHUIIBI U3MEPEHUS PACCTOSIHUN MPHUHATHI B Meramupe? YTo o3HauaeT ToT axT, u4To 110
Oommxkaiimen 3Be3nbl llenTaBpa paccrosnue 4,35 cB. 1.7 IlpuHumas nomnepednuk CoJHEYHOM
CHCTEeMBI B 12 MIIpA. KM, OLIEHUTE, KaKyl0 JOJI0 OH COCTaBJSIET OT PACCTOSHUS N0 OJvpKaniien
3BE3/IbI.

6. Kto u xorna noctpoms mozens crpykrypsl JJHK? Kakue pasnosunnoctu PHK, B yem 3HaueHue
Kaxaol u3 Hux? Kak mpoucxomut genenHue kietok, sapa u JHK? Kak peanusyercs cucrema
BOCIPOM3BO/ICTBA HAa MOJIEKYJISIPHOM YpPOBHE?

7. lTlosicuute mpouecchl B paciulaBax W pactBopax. llouemy mpu pacTBOpeHUH OOBIYHO
Temreparypa nonmxkaercsi? KakoBbl ocoOeHHOCTH pacTBOpeHus B Boje? Kakyio posb urparot
rUAPOPMIbHBIE U THAPOPOOHBIE MPOLIECCH B KUBBIX opranu3Mmax? 8. Kakue THMBI CBsA3e UMEIOT
MecTo B KpucTtaiax? Korna Bo3Hukaer Metajuinueckas cBs3b? Jlalite npeacraBiieHue o

TEOPUH METAILJIOB, MOJYIIPOBOAHUKAX, AUIEKTPUKAX U U30JIATOPAX.

9. IlosicHUTE NOHATHE «HAYYHOH PEBONIIOLMN» U «HAYYHO-TEXHUYECKON peBomtonuu». Ilpusenure
npumepsl. KakoBbl OCHOBHBIE JOCTH X EeHUS U TTpodsieMbl HTP?

10. [laiiTe ompeneneHue «IKOCHCTEME» U «TpodUIecKoMy ypoBHIO». [losicHHTE, KaK MPOUCXOIUT
nepegavya YSHEPruu BBEPX MO TPOPUUECKUM YPOBHSIM IKOCHUCTEM.

Bapuant Ne 9

1. TTonesast dopma marepun. OyHaaMeHTaNbHBIE TUIBI B3auMojaelcTBUN B ¢pusuke. [louemy oHH
TaK Ha3bIBAIOTCS M B KAKHUX JIMANIa30HAX BPEMEHHU M IIPOCTPAHCTBA MPOSBISIFOTCSA HanOoJiee CUITBHO?
2. XapakTepu3yiTe AUCKPETHOCTb W HENPEPBIBHOCTh Marepud. OnpenenuTh IMHY BOJIHBI
AIIEKTPOMAarHUTHOTO M3JIy4YE€HMsI, DHEPrus KBaHTa KOTOPOTO pPaBHA 3HEPIMM TOKOS 3JEKTPOHA.
Macca nmokos a1eKTpoHa paBHa 9,1x 1073 kr.

3. Onuummre CHEKTp >JIEKTPOMArHUTHOTO H3nydeHus. Kak ObUIM OTKpBITHI HH(pPaKpacHOE H
yIbTPapuOIETOBOE U3IYyUEHHE, PEHTTEHOBCKHUE JTyun?

4. Kakue 4acTHIIbl COCTABIISIOT SIIPO aToMa, KaKoBbI ero pazmepbl? Kak 310 6bU10 ycTaHOBIEHO?

5. Onummute Moaudukanuu yriaepona. IlouemMy cTonb MHOTOOOpa3HBI COEIMHEHHS yriepoja?
Kakne 0coOeHHOCTH CTpOeHHUs aTOMa YIiiepo/ia ONPEIeNIMIN €ro poiib B )KUBOU npupoae?

6. MaiiTe moHsTHE BHYTpeHHEW sHepruu. Kakue BuIbpl BHyTpeHHeH sHepruu Bbl 3Haere? Kak
M3MepsETCsl BHYTPEHHsIS dHeprua? B uem cylHoCTh IepBOro Havyajna TEpMOJANHAMUKH?

7. Uro Takoe (ha30oBO€ paBHOBECHE, TMEperperas >KUIKOCTb, TPOIECCh CyOIUMalMu U
necyomumanuu? Onumure Gu3nyuecKyro KapTUHY mporiecca kuneHus. Kak 3aBUCUT Touka KUIEHUs
OT BHelHero nasneHus? [lpusenure npumepsl NposIBICHUS 3TUX MTPOLIECCOB B IPUPO/IE.

8. Oxapakrtepusyiite crpoenue u Ouonornyeckoe 3HadeHne ATD, mouemy ATD HazwiBalOT
OCHOBHBIM HCTOYHHUKOM JHEPIUH B KiIeTKe?

9. OcHoBHbIE BBIBOJBI yuyeHHMs BepHajackoro o Ouocdepe. OxapakTepusyiTe MOHATHS
«OKOCUCTEMAY, «OUOTEOIIEHO3», «IKOJOTHYEeCcKas HUIlIa», «OuoueHo3». YeM ompezaensercs HX
YCTOMYMBOCTb, KaKHE CBSI3U CYLIECTBYIOT MEXIYy OpraHM3MaMu B JKOCHCTEME, M Kak OHH
MOJEIINPYIOTCS?

10. KakoBbl OTnMuMs HayKd OT JApYrux obnacteid KynbTypbl? Kak cooTHocHTCs Hayka C
OOBIJICHHBIM 3HaHUEM, ¢ penurueir? Kak cOoTHOCATCS HayKka U MOPajh?

Bapuant Ne 10

1. OxapaktepusyiTe MpodIeMy TOUCKA «IIEPBUYHBIX OOBEKTOBY» M KOHIEHIHMIO aToMU3Ma. B uem
€AMHCTBO JUCKPETHOCTH M HemnpepbiBHOCTU? lloscHuTe moHsATHME 3neMeHTapHOW dacThibl. Kak
KJIACCU(UIIUPYIOTCS 3JIEMEHTAPHBIE YAaCTHUIIbl, U KaK OHHM UCCIenyloTcsi? UTo Takoe «aHTHYaCTHUIIbI
»? B 4eM cocTOUT rumnore3a KBapkoB?
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2. Kak u3MeHs0TCsl KHHeTHYeCKasi, MOJIHAs U MOTEHUIUANbHAs SHEPTUU IJIAHEThI TP €€ JBUKEHUU
Bokpyr ConHma? B kakoe Bpemsi roja JWHEHHAs CKOPOCTh ABMXKEHHUS 3eMJIM TI0 opoOwuTe
HauOoJIbIlIas U oyemy?

3. Ilepeuncnute BoTHOBBIC cBOMCTBa cBeTa. DddekT Jomiepa 11t cBeTOBbIX BOJH. Ecium B ombITax
Ha 3emJie 4acToTa U3Jy4yeHUs] BOJOPOa COCTABISET 4,6x10" ', a B CIIEKTpE JAJIEKOU TaJIaKTUKU
OHa YMEHBIIWIACh HA 1,9x10* T, ompeeuTe, MTPUOIMKAeTCA JIM K HaM 3Ta TallaKTHKa WM
yaansiercs.

4. XapakTepu3yilTe KOHIEMINHN OJIM3KOICHCTBHS U JanbHOecTBH. KTo M Kak co3aBail TEOpHUIO
AJNEKTpOMAarHuTHOro mnosst? IloueMy B HapoJHOM XO3SMCTBE HCIONB3YIOT HE MOCTOSIHHBIM, a
nepeMeHHbI Tok? CpaBHUTE TPaBUTALIMOHHOE U 3JIEKTPOMAarHUTHOE MOJIS.

5. Kak omnuceIBaeTcs COCTOSHHME MHMKpPOUYacTHIbI B KBaHTOBOH ¢u3uke? Kak mnpu sToMm
OCYIIIECTBIISICTCSI CMHTE3 BOJIHOBBIX U KOPITYCKYJSpHBIX CcBoOicTB? KakoBO OT/IM4HMe B ONMUCAaHUU
COCTOSIHMS B KJIACCHYECKON M KBAaHTOBOWM MEXaHUKE?

6. Uem ornmuaercs »kuBoe oT HexuBoro? OrieHute 3HadeHue OTKpeiTHH JI. Ilactepa. B yem
CXOJICTBA W DAa3JIM4Msl pAaCTEHUU W >KUBOTHBIX? KakoBbl METOABl TE€HHOW WHXKEHEPUH M UYEeM
OTIIMYAIOTCS €€ BOZMOXKHOCTH OT BO3MOKHOCTEH KJIACCUUECKON CEeJIeKIINH?

7. IlosicuuTe siIBIEHUE KaTaln3a U €ro Ucnoyib3oBanue. [losicHUTe posib KaTaTUTUYECKUX PEaKIUid B
KU3ZHEJEATEIIbHOCTH OPraHU3MOB, POJIb AHAIIOTHH MEX1Y KaTalu3aTtopaMu U (hepMEeHTaMHU.

8. Jloxkaxkurte, 4YTO TMOMYJALMS SBISICTCS €IWHULICH HBOMIONUU. [losSCHHTE, KaKk MPOUCXOIUT
SBOJIIOIMS BUJOB C TOYKHU 3peHusi reHeTHku. KakoBa ponb MyTanuil M OKpyXKarolied cpeisl B
sBoJIIOLIMHU KUBOro? [Ipoomxaercs a1 B HACTOSIIEE BPEMS 3BOJIIOLUS YEJIOBEKa Kak BHUjia?

9. JlaiiTe MOHATUS O MPOCTHIX, CIOXKHBIX, YCTONYMBBIX, HEYCTOWYUBBIX, H3OJUPOBAHHBIX H
OTKPBITHIX CHCTEMAaX, 00 00paTUMBIX U HEOOPATHMBIX IPOIIeccax.

10. OnumuTe OCHOBHBIE ATarmbl pa3BuUTHSA Ouocdepnl. Kak mpencrapiser Hayka Hadajao KU3HHU Ha
3emie? Uem otTnmuaercst 3eMHast atMocepa oT atmocdep Apyrux miaHeT u nodemy? Ilouemy
JKU3Hb [TOKa OOHapy>KeHa TOJILKO Ha Halllel miaHnere?

Kpumepuu oyenxu (8 bannax):

- 5 b6annos evicmasnsiemcs cmyoenmy, eciu Cmyoenm 0l NoJHble, pA3eepHymuvle OmMeembl Ha 6Ce
meopemuyecKkue ONPocsl burema, npoOeMOHCMPUPOBAL 3HAHUE DYHKYUOHATbHBIX
B03MOJCHOCHET, MEPMUHOLO2UU, OCHOBHBIX JJIEMEHMO8, YMeHUe NPUMEHAMb MeopemuiecKue
3HAHUSL NPU 6bINOTHEHUU NPAKMUYECKUX 3A0AHULL;

- 4 banna svicmasnsiemcs CmyoeHmy, eciu CHyOeHn Packpolll 6 OCHOBHOM MeopemuyecKue
80NPOCHL, 0OOHAKO OONYUWEeHbl HEMOYHOCMU 8 ONpedesleHUl OCHOBHBIX NOHAMUIL.

- 3 banna evicmasnsiemcs cmyoeHmy, eciu CHyOeHm pacKpblil 8 OCHOBHOM MeopemuyecKue
80NPOCHL, OOHAKO OONYUWEHbL HEMOYHOCMU 8 ONPedesleHUU OCHOBHBIX NOHSMUIL.

- 2 6ann06 8blcmasisiemcst CmyOoeHmy, eciiu npu omeeme Ha meopemuyecKue 0npoCcsbl CNYyOeHmom
O00NYWEeHO HeCKOIbKO CYUeCMBEHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHBIX NOHAMUL. Jlocuka u
HOJIHOMA OMeema cmpaoarm 3aMemHbIMU U3bAHAMU. 3amemHbl npobebl 8 3HAHUU OCHOBHBIX
Memo0os. Teopemuueckie 80NpOCHL 8 YEIOM ULOHCEHb OOCMAMOUHO, HO C NPONYCKAMU
mamepuana. meromesa npunyunuaibHslie OWUOKU 8 102UKe NOCMPOeHUs 0meema Ha 60Npoc;

- | 6ann evicmasnaemcs cmyoenmy, eciu omeem Ha meopemuyecKue ONPoCcsl C8UOEmenbCmayem o
HEeNOHUMAHUU U KPAUHe HeNOoJIHOM 3HAHUU OCHOBHBIX NOHAMUL U Memo0o8. ObHapyicusaemcs
omcymcmeue HagbiK08 NPUMEHEHUs. MeopemuiecKux 3HanUll NPy bINOJIHEHUY NPAKMUYECKUX
3a0anui.

KoHTpoJbHOo-0neHOYHBbIe MaTepuaibl. Bonpocs! k 3a4ery.
o guctumuiiae KoHuenuuu coBpeMeHHOro ecTeCTBO3HAHMS
(HaMMEeHOBaHUE TUCITUTIIINHBI )
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1. M3MeHeHus NpelncTaBICHUM O BPEMEHM M IPOCTPAHCTBE IO MEPE DPAa3BUTUS HAYKH.
Ilepexon oT npencTaBiIeHUd KI1aCCUYECKON MexaHuku HblOTOHA K peACTaBICHUsIM DHINTEHHA.

2. CyTp KOHLENIMM aTOMH3Ma B e€e¢ pa3BUTHU. Ee CBA3b C COBpEMEHHBIMH IpOOIeMaMu
IOCTPOCHMs eAMHOM (u3ndeckol Teopuu. BemectBo kak cucrema uactul. IlpoGiema moucka
«TIEPBUYHBIX OOBEKTOBY.

3. 3aKOHBI TEPMOJMHAMUKH M30JUPOBAHHBIX CHCTEM. [IOHATHS: «@10JI0KEHUE PAaBHOBECUSY,
«TeMIleparypa», «BHYTPEHHSSI SHEPTUN», «IHTPOIHUsD». CBA3b SHTPOIIUU U BEPOSITHOCTH.

4. Tlonstue ¢aspl U (pa3oBoro nepexona, npumepsl. SIBiaeHus nepexHoca: quddysus, ocMoc.
OnwumuTte nporecc GOpMUPOBAHUSA U TEPeIauid HEPBHOTO UMIYJIbCA IO HEHPOHY.

5. KoHnenuuu Oau3KoIEHCTBHS U JanbHOACUCTBUSA. [lonepeynbie, MPOIOIbHBIE U CTOSYHE
BOJIHBI B ynpyroii cpeae. Dddekt Hormepa u ero ucmnonb3oBanue. UTo Takoe «KOT€pPEeHTHOCTHY,
«PE30HAHCY, «IIOJIAPU3ALUD»?

6. Ilonatue «mone», TEOPUsS IJIEKTPOMArHUTHOTO MoJisl. Pa3BuTHe NpeacTaBlIeHUN O CBETE.
Kak u kxem ObUIO TOKa3aHO, YTO CBET €CTh JJIEKTPOMAarHuUTHas BoiHA? B uem mnposBistoTCs
BOJIHOBBIE CBOMCTBA cBeTa? KakoB CIIEKTp AJIEKTPOMArHUTHOTO U3JTy4yeHuUs?

7. JIMCKpPETHOCTb M HENPEPBIBHOCTH MaTepuu. B  KakuX SBIEHUSAX MPOSBIAIOTCA
KOPIYCKYJIApHBIE cBoiicTBa cBera? IlpoOieMbl TEIJIOBOTO M3JIy4€HUS M CO3/1aHUE KBAaHTOBOM
TEOpUU CBETA.

8. [IpencraBieHust 0 CTPOEHUH aTOMOB B CBOEM pa3BUTHU. OTKpbITHE 3JIeKTpoHA. B kakoi
CTETIEHU aTOM II0OXOX Ha coyiHeuHylo cuctemy? IloHsTHe 00 3HEPreTMYeCKUX YpPOBHAX MU
nepexoaax.

9. Kakue JacTuipl COCTaBIISIIOT SAPO aTOMa, KaKoBbI €ro pasmepsl? IloHsaTHE «9i1eMEHTapHbIE
yacTULIbI», UX Kiaccudukanus. Kak onu uccnenyrorea? B yem coctout runore3a KBapkoB?

10. ITosicaure cyts runotes3sl Jlyn ne bpoiins. Kak u xem oHa Obula 3KCHEpUMEHTAIbHO
MOJTBEPKJIEHA, KaKOE€ 3HA4Y€HHE U1 E€CTECTBO3HAHMSI MMEET HCIIOJIb30BAHHWE KOPIYCKYJISPHO-
BOJIHOBBIX CBOMCTB BellleCTBa?

11. Cneunduka MUKpoMHUpa MO CPAaBHEHHUIO C M3y4eHHMEM Mera- u mMakpomupa. [losicHute
IIPUHIIMIIBI HEOIIPEIEIEHHOCTH, COOTBETCTBUS, IPUYMHHOCTH U JJOTIOJIHUTEIBHOCTH.

12. Kak u3MEHUIINCh CTpaTerusl MO3HAHMS U NMPEICTABICHUS O CIy4yailHOM M 3aKOHOMEPHOM
npu uccienoBanus Mukpomupa? IlosicHure posib mpubOpa B KBAHTOBOM MEXaHUKE.

13. SIBnenue paanoakTUBHOCTH (€CTECTBEHHOW M MCKYCCTBEHHOM). Peakuuu nenenus siaep,
po0JIeMbI SHEPTeTUKH, CBSI3aHHBIE C ITUMHU PEAKLUSMHU.

14. Peaknuu cunte3a sigep. VCTOYHMKM DHEPruu 3BE3], DBOJIONMS OOBIUHBIX 3BE37 M
KpacHbIX ruranros. [lepcnextussl 3Bomtonuu ConHua.

15. Yro n3yvaer XxuMus, KaKOBbl OCHOBHBIE 3Tallbl €e pa3Butua? Pa3zBurue npeacraBieHuil o
COCTaBE€ BEUIECTB U CTPYKType MoseKyd. [loHATHE XUMHYECKOro »3JeMEHTa, XMMHUYECKOTO
COEIMHEHUS, XUMUYECKHUX CBA3EH, POJIb SHEPTUU U SHTPOIIUU IPU 00pa30BaHUHU MOJIEKYJI.

16. Ctpoenue xxuakocteil. OObsICHUTE 3HAYCHHUE B XKMBOM MPHUPOJIE OOIBIION TEMIOEMKOCTH
BOJbI, OOJBIIOTO IOBEPXHOCTHOTO HATSXKEHUS U CBOMCTBa KamwuisipHocTH. OcobGeHHocTH
pacTBOpEHHs B BOJI€ PA3IMYHbIX BellecTB. [ uapodmibHbie 1 ruipodoOHbIe TPOIECCH.

17. PacmpocTpaHeHHOCTh XMMHUYECKHMX 3JE€MEHTOB Ha 3emiie U B ee Ouochepe. B uem
€AMHCTBO XMMMYECKOIO COCTaBa XUBBIX OPraHU3MOB M HEXMBOW mHpuponabl? CTpoeHue aroma
yriaepoja U €ro pojb B KUBOHM npupoze. Poilb KaTanuTHUECKUX peakuud B >KU3HEIEATEIbHOCTH
OpraHU3MOB.

18. Pa3BuTue Ouonoruu, W3MEHEHHE €€ Leled U METOJOB B CBSI3U C Pa3BUTHUEM JIPYTUX
€CTECTBEHHBIX HayK. 3HaUeHUE MOJIEKYJIIPHON OMOJIOTUH B Pa3BUTHH HAYKU O KHBOW MaTEpUU.

19. OcHOBHBIE MOJNOKEHUSI U 3HAYEHHE KJIETOYHOW TEOpHH B pa3BUTUU Omosoruu. Kaxumu
METOJaMH YJAJIOCh H3YYHUTh COCTaB YKMBOH KJIETKM U €€ MOJEKYJsIpHOe cTpoeHue? Onummure
(GYHKIMH KJIETOYHbIX MeMOpaH. OXapakTepu3yiTe cTpoeHue u ouonorudeckoe 3HaueHue ATO.

20. ®opmupoBaHue wuzaen 3Bomrouuu, Teopuu Jlamapka u [lapsuna. Jloka3arenbcTBa
SBOJIIOLIMM OPraHMYECKOr0 MHUpa. BBl M3MEHUMBOCTH, UX CXOACTBA U OTIMYMUA. EcTeCTBEHHBIN
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oTOOp Kak Hampabisfomuid (akrop sBomonuu. [loHatus «momymauus » u «Buay. Iloyemy
MIOMYJISIUSL SIBJIACTCS €AUHULIEH YBOTIOLIMU?

2]1. CymHOCTh MHMKPO- M MAaKpO3BOJIOLMHM, IPUMEPhl ACUCTBYIOUIMX B HUX IPOLIECCOB.
[TonsiTHE O HEOJAPBUHU3ME U CHHTETHYECKON TEOPUH 3BOJIIOLINH.

22. YTO TaKoe «TreH», «KOAOH», «HYKJICOTHUIbI», «HYKJIEHHOBBIE KUCIOTHI»? UTO H3ydaer
FeHEeTHKa, Kak OHa pa3BuBajiack? KTo u korma nocrpousa Moaens cTpykTypsl JJHK? PasnoBunnoctu
PHK, ux 3HaucHue.

23. Kak mpoucxomut aenenue kietok, sapa u JJHK? Kak mpoucxomut Omocuures? Kak
peanusyeTcsi cucTeMa BOCIIpOU3BOACTBa?

24. Tlonsatue «omochepa», ee GpyHKIMU U 000j0ukH. YdeHue Bepnaiuckoro o Guocdepe.
OcHoBHBIE 3Tanbl pa3BuTus Ouocdepbl. CpaBHUTE OMOMAacCy MOBEPXHOCTH CYIIH, HOYBBI U
MupoBoro okeana. Kpyrosopot BemiectB B 6nochepe. ['unoressl npoucxoxaenus xusoro. [louemy
KHU3Hb II0KA OOHAPYKEHA TOJIBKO Ha HaIIel ruianere?

25. OxapakTepu3yilTe MOHATHS: «IKOCUCTEMa», «OUOTEOICHO3 », «IKOJOTHYecKas HHILay,
«OuoueHo3». Yem onpenensieTcst UX yCTOMUMBOCTb, KAKUE CBSI3U CYLECTBYIOT MEXKIY OpraHu3MaMu
B 9KOCHUCTEME, KaKUMH MOJENISIMU OIMHUCBHIBAIOT OTHOIICHUS MEXIY TPOPHUUECKHMMH YPOBHSIMH B
ouoneHo3ax? ['oOanbHBINA AKOJIOTUYECKUI KPU3UC, €0 IPUUMHBI U IEPCIIEKTUBBI IPEOA0TICHHUSL.

26. Pacnipenenenue Ha 3emiie conHeyHou sHepruu. Konuenuus kospomouuu. CylliecTByer
M Hoocdepa ceitgac?

27. Bcenennas, ee pa3Mepbl, COCTaB W MojJenu pa3BuTuss. HaszoBuTe sMmnupuueckue
MOATBEPXKJEHUS  pacmupeHus  Bcenmenno#t?  Yto  o3HayaeT  «CTAallMOHAPHOCTH» U
«HecTalMoHapHOCTh » Beenennoit? Kakue HabmoaeHus noarsep i Mojaeib bonsioro B3peiea?

28. TlosicHuTe, YTO TaKOE «TraJaKTHKa», KakoBa uUX (opma M crpoeHue. e HaxoauTcs
conmHeyHas cuctema B Hamell [amaktuke? Kak m3mMeHMIN (QU3NYECKYI0O KapTUHY MHUpa o0mas u
crelnuajibHas Teopuu oOTHocutTenbHocTH? Kak cBA3aHbl Macca U JHEpruss B TEOpUHU
OTHOCHUTEIIbHOCTHU?

29. TlonsTHe 3aKkoHa NPUPOIBI, TUIBI 3aKOHOB B HayKe: JAETEPMHUHHCTCKHI 3aKOH,
BEPOATHOCTHBIN 3aKOH, 3aKOH KaK TEHJICHIUS, 3aKOH KaK OrpaHHYeHHE pa3zHooOpasus. 3aKoH U
1enecooopa3HocTs. [IpuMeps 1enecooOpa3Horo MOBEICHUS B )KHUBOIM M HEXKUBOU MPUPO/IE.

30. Uto Takoe «MyTamus» M Kakue MyTauuu ObiBaroT? HacnemyrooTcs v mpruoOpeTeHHBIE
npu3Haku? DBOJIOLMS BUJIOB C TOYKHM 3PEHMsI T€HETHKU. B ueM ocoOeHHOCTH OMOTEXHOJIOTHIl:
TE€HHOU U KJIETOYHON MHKEHEPUHU, UX BO3MOKHOCTHU, JOCTUKEHHUS U MEPCIEKTUBBI?

31. T'eocdeprl. Bo3HukHOBeHME U »3BOJIOLMSA OKeaHa U aTMochepnl. Bo3HHKHOBEHME
O6uocdepsl, XUMUYECKas HBOJIOLUS IMpeKU3HEHHbIX (GopM. buocdepa kak ogHa u3 obonouek
3emiu.

32. IlonsiTHE O TPOCTHIX, CIOKHBIX, YCTOMYMBBIX, HEYCTOWYUBBIX, H3O0JIUPOBAHHBIX H
OTKpBITBIX cHUcTeMaxX, 00 OOpaTMMbIX W HEOOpaTUMBIX mpoleccax. MaKpOoCHUCTEMbl BAAIU OT
paBHOBecus. [lpuHuun nokanbHOro paBHoBecus. [loHsTHe AMCCUNATUBHOM CTPYKTypbl 1o U.
IIpuroxuny.

33. Kak BO3HHMKAIOT CTPYKTYpHI U3 Xaoca B HEOpPraHWYeCKOu u kuBou matepusx? [Ipumepsl.
VYcnoBust 00pa3oBaHus CTPYKTYp U3 Xaoca. UTo Takoe cuHepreTuka?

34. Camoopranusaius MaTepuu B IPOLIECCE SBOJIOLMU TajakTUK, 3Be3[, miaHer. [loscHure
npo0JieMbl TPOMCXOKIEHUS M SBOJIONMM Halled MiaHeThl. B ueM CyTh TMIOTE3 TEKTOHHMKH
mutocepHbIX TUIAT, Apeida KoHTUHEHTOB? COBpEeMEHHBIH BapUaHT THIOTE3bl MOOWIHM3MA.
ITosicHuTE BBIpa)KEHHE: «3EMIISI — KUBOM OPraHU3M.

35. DnemeHThl reoxpoHoaorui. KoHuenum 3BoMONuu pacCTUTEIBHOTO U )KUBOTHOTO MHUPOB
B COOTBETCTBHUU C TeoXpoHoJornueckor mkamoil. Ilpomecc ¢orocuuTesa, ero 3HadeHHE JIs
ABOJIIOLIHH.

36. KoMnbroTepbl, MATEMAaTHUYECKUE MOJEIN U HEJTUHEWHBIC SBJICHUS. JJMHAMUYECKU Xa0c 1
OudypKanuu, TMCCUNIATHBHBIE CTPYKTYPHl B OKPECTHOCTU TOukd Oudypkamuu. Matematuueckoe
MOJIeJTMPOBaHUE OMOJIOTHYECKOM 3BOTIOIUH.
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37. ®enomeH uenoBeka. C Kakoro BpeMEHHM HauMHaeTcs yenoBeueckas uctopusa? Ilossnenue
pEeYH U POJIb KOJUIEKTUBHBIX B3aUMOICHCTBHM.

38. Konuenuus stHorenesa no JILH.I'ymuneBy. fIBieHus camoopraHu3aluyd U HHEPTHOCTH B
dbopMupoBaHUHU YelloBeUecKoro oodmiecTBa. Kakue aHanoruu pa3BUTHsI 3THOCOB MOKHO MPOCIIETUTh
IIPH COTIOCTABIICHUH UX C TeOprel (a30BhIX MEPEX010B?

39. Kak Bbl moHumaere mpoOiemMbl CONMAIBHONW 3KOJIOTHH, ATOJOTHMH U COIMOOHOIOTUN?
UenoBek Kak NpeAMET OOIIECTBOBEACHUS M ecTecTBO3HaHUs. KoHuenuss Hoocdepsl 1o
Bepnanckomy. CyTb aHTPOITHOTO MPUHIIHIIA.

40. Hayka u Mopaib. CylecTBYIOT JI1 HPAaBCTBEHHbIE IPUHIUIIBI HAYKH.

41. CoBpeMmeHHas €CTECTBEHHOHay4YHas KapTHHa Mupa. BelgenuTe posib TeHETHKH,
KHOCpHETHKH M TcUXoaHanu3a. Kakue mapajoKchl, OTpaHUYEHUS W 3aTPYJHEHUS HMEIOTCSA B
pazButun Hayku? IlpencraBbTe HayKy B BHJI€ SBOJIOIMOHHOTO Ipolecca U OINHIIUTE €€
omkaiiiiee Oyayiiee.

YueGHo-MeTOoANYeCKOe U HH(POPMALIMOHHOE o0ecniedeHUe T CIUTIIMHbI
5.1. IlepeyeHb OCHOBHOI1 U I0NIOJIHUTEIbHOI y4eOHOM JUTEepaTypbl, HEOOX0AMMOM A5
OCBOEHHS THCIMIIIMHBI

Ochnognas numepamypa

1. Tynuno B.®. KonHuenuuu COBPEMEHHOTO €CTECTBO3HAHUS. YUYEOHUK [DIEKTPOHHBIN
pecypc] / Tynunos B. @. - M.: JlamkoB u Ko, 2010 - 483 c.

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

2. KapnenkoB C.X. KoHuenuuu cOBpEeMEHHOTO €CTECTBO3HAHMS [3JEKTPOHHBIA pecypc] :
yue6. mocobue / C.X. Kaprenkos ; C.X. KapnenkoB .— 12-e¢ usg., mepepab. u jgom. —
Mocksa : [Iupekr-Menua, 2014 — 624 c. [loctyn K TEKCTy 3JEKTPOHHOIO HU3JaHUS
BO3MOXKEH 4epe3 DJIEKTPOHHO-OMOIIMOTEYHYIO CHUCTeMY '"YHHMBEPCHUTETCKas OMOIMOTEeKa
online” .— <URL:http://biblioclub.ru/index.php?page=book&id=229405>.

Jlonoanumensnan numepamypa

1. TI'pymesunkas T.I'. Konnenunuu coBpeMeHHOI0 €CTeCTBO3HAHUS [37EKTPOHHBIN pecypc] :
yue6. mocodue / T.I'. ['pymesunikas, A. Cagoxun .— 4-e u3j., nepepad. u gom. — Mockaa :
Hupekt-Menua, 2014 .— 480 c. JJocTyn Kk TEKCTY JIEKTPOHHOTO U3/IaHHs BOBMOKEH Yepe3
DneKTpOHHO-0MOIMOTeUHYIO crcTeMy "YHuBepcuTeTckas 6ubanorexa online".—
<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. Ukonnuxosa H.M. KoHuenuu coBpeMeHHOr0 ecTecTBO3HaHU. Y yeOHOe mocodue
[Dnextponnslii pecypc] / UkonnukoBa H. 1. — M. : IOnuTu-/lana, 2012 .— 288 c. locTym k
TEKCTY AJIEKTPOHHOT'O M3/1aHUSI BO3MOXKEH yepe3 DIIeKTPOHHO-OMOINOTEYHYIO CHCTEMY
"Vuusepcurerckas 6ubnmoreka online".— <URL:http://www.biblioclub.ru/book/115158/>.

3. PyzaBun W.I'. KoHueniuu coBpeMeHHOT0 €CTECTBO3HAHMS [ DNeKTpoHHBIH pecypc] / I'.U.
Py3aBun .— Mockga : [Ipocnekr, 2015 .— 288 c¢. JlocTyn K TEKCTY JIEKTPOHHOTO M3aHUS
BO3MOJKEH yepe3 DIEeKTPOHHO-OMOIMOTEUHYI0 CUCTeMY Y HUBEpCUTETCKasi OMOIHOTEeKa
online”. <URL:http://biblioclub.ru/index.php?page=book&id=251655>.
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Ilepeyenb pecypcoB HMHMPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHON ceTH «UHTepHeT»,
HEO0X0AMMOM I 0CBOEHM S JUCUMUIIIIMHBI (MOXYJIs1)
1) www.edu.ru/modules.php
®denepanbHbIi 00pa30BaTEIbHBIN MOPTAT
Karaior o0pa3oBaTeNbHBIX WHTEPHET-pecypcoB. HopMmaTHBHBIE JOKYMEHTBI  CHCTEMBI
oOpazoBanus. ['ocynapcTBeHHble  oOpa3oBaTelbHbIE  CTaHIApThl.  By3bl,  TEXHUKYMBIL.

JucrannnonHoe oOyueHue.
2) Karamor Hay4HBIX pecypcoB

CoOpaHue CChUIOK Ha CaWThI

coACpKamme KHUTM MW CTaTbh 110 CCTCCTBCHHOHAYYHBIM

muciuruinHaMm. Pasnensl: MmatreMatuka u ¢usnka, 1udposas o0padoTka CUTHAIOB, PaJUOTEXHUKA U
AIIEKTPOHUKA, OMOJIOTHSI, XUMHUS, aCTPOHOMHUS, TporpaMMupoBanue. OcHoBHbIE pa3zensl: CpeacTsa
Moucka HayyHou wuH(popManuu B Internet; Hayunas mnureparypa B uHTepHeT; Henunelinas
nrHamuka; HelipoHHble cucTemMbl; UUCIIEHHBIE METOMBI.
3) DjVu BUBJIMOTEKU
[Tepeuens 6ubmmorexk DjVu o HanpaBiIeHUsIM: €CTECTBEHHOHAYYHbIE, TEXHHUECKHUE, TPOIHE.
Allbest.ru. ITepeyens OMOIMOTEK IO PA3IMYHBIM HAIIPABICHHSIM.

6.MaTepI/laJIbHO-TeXHI/I‘IeCKaH 6333, HeoOXoauMas JJist OCYHIECTBJICHUSA 06pa30BaTeJ’le0F0

npoiecca mo JMCUUIINHE

22 Konnenmun
COBPEMEHHOTO
€CTECTBO3HAHHUS

1. y4eOHast ayauTopusi

st npoBeAeHust
3aHATHH  JIEKIIHOHHOIO
THHA:

ayauTopus Ne 405
(xumpax KOpIyc),
ayIuTopus Ne 311
(xumax KOpIyc),
ayTUTOpHUS Ne 310
(xumpax KOpIyc),
ayTUTOpHUs Ne 305
(xumax xopryc).

2. yueOHas
ayauTopus st
npoBeAeHUs]  3aHATHIA
CeMHHAPCKOro THIA:
ayauTopus Ne 405
(xumpax KOpIyC),
ayuTopus Ne 311
(xumdak KopImyc),
ayuTopuUs Ne 310
(xumdak KopImyc),
ayuTopus Ne 305
(xumdaxk xopryc).
ayIUTOpHS No 001
(xumdaxk xopryc),
ayauTOpus Ne
002(xumdaxk xopmyc),

ayautopust Ne 006
(xumdaxk xopryc),

ayautopust Ne 007
(xumdaxk xoprmyc),

ayautopust Ne 008

Aynuropus Ne 405
VYueOHast MmebOeib, y4eOHO-HATJIsHbBIC
nocoOus, JOCKa,HOYTOYK,MyJIbTUMeIna-
npoektop Mitsubishi XD3200U, skpan
¢ anextponpuBogoM 300*400cMm Spectra
Classic.

Aynurtopus Ne 311
YuebOHass wmeOenp, ydeOHO-HATJIsIHBIC
mocoOusi, JOCKa, HOYTOYK,IIPOCKTOP
Mitsubishi XD 600U, »o3xpan c¢
anektponpuBonoM Projecta 183*240cm
Matte white.

Aynuropus Ne 310
VYueOHast MmebOeib, y4eOHO-HATJIsHbIC
nmocoOwus, JIOCKa,
HOYTOYK,MYyJIbTUMEIHA-TIPOEKTOP
Mitsubishi EW230ST, JKpaH
HacteHHBIN Classic Norma 244%183.

Aynuropus Ne 305
YuebOHass wmeOenp, ydeOHO-HATJISIIHBIC
rmocoous, JIOCKa,
HOYTOYK,MYJIbTUMEIAA-TIPOCKTOP
Mitsubishi EW230ST, JKpaH
HacteHHBIN Classic Norma 244%183.

Aymuropus Ne 001
Y4ebHass wmebenb, ydeOHO-HATIISTHBIE
mocoOusl, TOCKa.

Aymauropus Ne 002
YyebHass wmebenb, ydeOHO-HATIISTHBIE
mocoOusl, TOCKa.

Aynuropusi Ne 006
YuebHass wmeOenb, y4eOHO-HATJISIHBIC
mocoOusi, T0CKa.

1. Windows 8

Russian.  Windows
Professional 8
Russian Upgrade.
HoroBop Ne 104 ot
17.06.2013 r.
Jlunenszuun
OeccpovHEIe

2. Microsoft Office
Standard 2013
Russian. JloroBop Ne
114 or 12.11.2014 r.
JIunensun
OeccpouHbIe

3. Kaspersky
Endpoint  Security
TUIs O6m3Heca -
CraHnapTHBIH.
Horosop
Ne31806820398  or
17.09.2018 r. Cpok
JEUCTBUS  JIMLECH3UU
10 25.09.2019
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(xumdak xoprmyc).

3. yueOHas
ayauTopus ans
TEeKyLIero KOHTPOJIs U
NPOMeKYTOYHOM
aTTeCTAUUU: ayIUTOPUS
Ne 405 (xumdak kopyc),
ayauTopus No 311

(xumdpak KOpIyc),
ayIuTopuUs Ne 310
(xumdpak KOpIyc),

ayIuTOpus No 305
(xumdaxk xopryc).

4. yueOHasn
ayauTopus ans
NMpoBeJAeHUs TPYNIOBBIX
| HHAMBUIYATBHBIX
KOHCYJIbTALMIA:
ayIUTOpUs Ne 405
(xumdak KOpIyc),
ayIuTopus Ne 311
(xumdak KOpIyc),
ayJIUTOPHS Ne 310
(xumdak KOpIyc),
ayIUTOpUs Ne 305

(xumax xopryc).
ayIUTOpUs Ne 001
(xumax xopryc),
ayIuTOpUs Ne
002(xmmdak koprryc),

aymuropust Ne 006
(xumdak xopryc),

aynutopust Ne 007
(xumdaxk xopryc),

aymuropust Ne 008
(xumdak xopryc).

5. moMelmeHus1 s
CAMOCTOSATEIbHOI
padoThI:
uuTanbHell 3am Ne 1
(T1aBHBIH KopITyC),
YuTaNbHBIA 3am Ne 2
(busmar KopIyc-
y4eOHOE), YU TaTbHBIH
3a1 Ne 5
(TymaHUTapHBIN
KOPITyC),YUTaTIBHBIN 3aJ
Ne 6 (yueOHsbIit
KOPITyC),YNTAIbHBIN 3a1
Ne 7 (rymaHuTapHbII
KOpIIyc),J1abopaTropus

Aynauropusi Ne 007
Y4eOHass wmebenb, ydeOHO-HATIISTHBIC
1mocoOusl, TOCKa.

Aynuropus Ne 008
YuebHass wmeOenp, ydeOHO-HATJISIHBIC
1mocoOusl, TOCKa.

Yuranbublii 321 Ne 1
Hayunblii u y4eOHbIH QoHI, HaydHas
nepuoanka, [IK (MoHOOmOK) - 3 miT.,
HeorpanuueHHslit noctyn k 3b6C u B/I;
KOJIMYECTBO MOCAA0YHBIX MecT — 76.

YutanbHbliii 3an Ne2
HayyHbii 1 yyebHbIli ¢oHA, HaydyHan
nepuoamka, MnK (moHO6NOK),
NOAKIOYEHHbIX K ceTn UHTepHeT, — 8
LWIT., HEOTrPaHMYEHHbIM aoctyn K 96C u
B[, KonnyectBO NOCAaAOYHbIX MeCT —
50.

Yuranabublii 321 Ne 5
Hayunblii 1 y4eOHbIH QoHI, HaydHas
nepronuka, [IK (MoHOOMOK) - 3 mIT,
HeorpaHuueHHbld noctyn k ObC u B/I;
KOJIMYECTBO MOCAA0IHBIX MecT — 27.

YuranabHelii 3271 Ne 6
Hayunerit u y4eOHbBIN (oOHI, HaydHAs
nepronuka, [IK (MoHOOMOK) - 6 mIT,
HeorpanuueHHsii noctyn k Ob6C u BJI;
KOJIMYECTBO MOcaao4uHbIX MecT — 30.

Yuraabublii 3a;1 Ne 7
Hayunblii m y4eOHbIH (oHI, HayuHas
nepuoguka, IIK (monOGmOK) - 5 miT,
HeorpanndeHHbIH qoctyn k ObC u BJI;
KOJIMYECTBO MOCaA0YHBIX MecT — 18.

JlaGopaTopust Ne 206
YueOHass MmeOenp, y4eOHO-HATIIATHBIC
rocoOus, Melajka MarHutHas EcoStir
(1.51,300-2000006/MuH,u1aThopMa
nuam.120mMm,0e3 HarpeBa), MeIIanka
marautHas [19-6110 (mo 11, ¢ momorp.
120C), memanka marauTHas [13-6110
(mo 1m, ¢ momorp. 120C), memanka
marautHas [19-6110 (mo 11, ¢ momorp.
120C),  Memranka  MarHuTHasg  C
noxorpesom  I[19-6110M,  memainka
MarHutHas ¢ nogorpesom I13-6110M,
MHUKPOCKOIl, ~ MHOTO()YHKIIHOHATHHOE
YCTPOHCTBO KyoceraFS-1030MFP,
HOYTOYK HPPavilion, MIPOEKTOP
BenQMP612C, HOYTOYK HP
6820sT2370 17 WXGA, mounutop 19"
Samsung 931BWSFVTFT cucremubrit

Espnyc) Hza%?)(;;hé%);l; ook IntelCore B KoOMILIEKTE, MaMATh
) NransTS 4G, cryn MCO/uepn/ (61ir.),
Ne 209(xmmax | L6 ASUSK52JE
Koprryc),taboparopus 15.6"IntelCorei3 370  M/DVD-
Ne A190(xumbax | pyic AM/WIFIWIN7BASIC.
KOpILyc). JlaGoparopus Ne 209
5. Ilomemenue WL yye6uas meGens, yueGHO-HATISIHbIE
XpaHeHust " | Hocobus, KOMIIBIOTEP B  COCTaBe:
NPOQHIAKTHIECKOTO cuctemubiii 610k DEPO  460MD/3-
00CTy;KHBAHHS 540/T500G/DVD-RW, wmonutop 20"
yuebHoro Samsung, MHOTO()YHKIIMOHAITEHOE
000opya0BaHHUS:
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naboparopust  Ne
(xumpax xopiryc).

013

YCTPOHMCTBO  (IpUHTEP/KOMUp/CKaHEp)
FS-1030 MFR, mpuHTep Ja3epHBIH
MOHOXpOMHBIH Samsung ML-3310D,
OpuduHT MIPHUCTABKaA, Kpeciio
«[Ipectmx», TymO04uka MOOMIBHA,
cryn "IIpecTmk", CTOJX MHUCHM., CTOJ
miceM., ctyn MCO

JlabopaTopus Ne 419
VYueOHas MeOenb, y4eOHO-HArJsAHBIC
nocoowus, MHOTO()YHKITHOHATEHOE
ycrpoiicteo HP Laser, mmanmerHsii
koMmmbioTep Apple iPad 64 GB Wi-Fi
+3G  UYepnsiit A4-1.00ITu,64I'b ¢
YeXJIOM, KONHMPOBAJIBHBIA  ammapart,
KOIIMPOBaJIbHBIN anmapar

JlaGopaTopust Ne 013
Kommext mebenmn BHP, Becer GR-120
(120r*0,1Mr) BHYTp. KanumOpoBKa, C
TTOBEPKOI, HeHTpudyra OITH-8,
MHOTO(YHKIIMOHAJILHOE  YCTPOMCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, SIIEKTPOIIIUTKA
mogorp. 120C), memanka MarHUTHas
[12-6110 (mo 1:, ¢ momorp. 120C),
MeIajKka MarHuTHas C II0JIOTPEBOM
[15-6110M, wMmemanka MarduTHasg C
noporpesom [13-6110M, wmukpockor,
MHOTO()YHKIMOHAJILHOE  yCTPOMCTBO
KyoceraFS-1030MFP, HOYTOYK
HPPavilion, mpoextop BenQMP612C,
HoyTOyK HP 6820sT2370 17 WXGA,
MOHHTOP 19" Samsung
931BWSFVTFT ,cucteMHbIi 010K
IntelCore B  KOMILIEKTE, MaMATh
NransTS 4G, cryn MCO/uepn/ (61ir.),
HOYTOYK ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.

JlagopaTopus Ne 209
YueOHass MmeOenp, y4eOHO-HATIIATHBIC
ocoOWsi, KOMIIBIOTEp B  COCTaBe:
cucreMHbli 0ok DEPO  460MD/3-
540/T500G/DVD-RW, wmonuTtop 20"
Samsung, MHOTO()YHKIIMOHAIILHOE
YCTPOMCTBO  (HIpUHTEP/KOMUp/CKaHep)
FS-1030 MFR, mnpunTep Ia3epHblii
MOHOXpOMHBIH Samsung ML-3310D,
OpuduHr MPUCTaBKa, Kpeciio
«[Ipectmx», TymMOOUKa MOOWIBHAS,
ctyn "IIpectwxk", cTOA MUCBM., CTOI
nuceM., cryn UCO

JlaGopaTopust Ne 419
VYuebHass Mebenb, y4eOHO-HArJISITHBIC
mocoowus, MHOTO( YHKITMOHATTEHOE
ycrpoiicteo HP Laser, mmanmerHsiit
kommbioTep Apple iPad 64 GB Wi-Fi
+3G  UYepnsiii A4-1.00ITm,64I'b ¢
4exXJIOM, KONHPOBAJbHBIA  ammapar,
KOIIMPOBaJbHbII anmnapar

Jla6opaTopust Ne 013
Kowmmiekt mebean BHP, Becer GR-120
(120r*0,1Mr) BHyTp. KanuOpoBKa, C
MIOBEPKOIA, HeHTpudyra OITH-§,
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MHOTO(YHKIIHOHAJILHOE
HPLaserJetM1536

YCTPOHCTBO
DNFMFP

(CE538A)128mb, snekTpominTka
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MHWHOBPHAYKHU POCCHUU

[Tpunoxenue Ne 1

®I'BOY BO «BALIKUPCKUN T'OCYJIAPCTBEHHBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JHUCHUITIINHBI Konuermnn COBPEMEHHOI'0 €CTECTBO3HAHUSA

Ha 8 cemecTp
(HaMMEHOBaHUE TUCIIUTIIHHBI)
ouHast

(hopma o0yyeHust

Bua padorsl

O0BeM THCHUILTAHBI

O6mas TpynoemkocTs auctutuiiabl (3ET / gacoB) 2[72

Cemectp 8

Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIoaBaTesem: 40,2
JIEKITUHA 20
MPAKTHYECKUX/ CEMHUHAPCKUX 20
712a00paTOPHBIX -
KOHTPOJIb caMocTosTenbHor paboTsl (KCP) -

npyrux (TpynmoBasi, HHIUBUIyaJIbHast KOHCYIbTAIUS M HHBIC BUJIBI

y4eOHOI IeITeNbHOCTH, IPpeycMaTpuBatoIire paboTy o0yJyaromuxcs ¢

npenoaasarenem) OKP 0,2

VYueOHBIX YacOB Ha CAMOCTOSITENBHYIO padboTy obyuatomuxcs (CP)

BKJTIOYas MOJITOTOBKY K DK3aMeHY/3a4eTy 31,8

®opma(bl) KOHTPOJIS:
3auet 8 cemecTp
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OcHOBHAA U

®dopma TEKyIIEero

KOHTPOJIS
dopma U3yyeHHs] MaTepUANIOB: JIEKIUH, IPAKTUYECKHE JIOTIOTHUTEIIbHAS 3a
JaHUS 110 yCIeBaeMOCTH
No 3aHSTHS, CEMUHAPCKHE 3aHITHS, 1a00paTOpHbIE pabOTHI, JmTeparypa, CAMOCTOSTENLHOM (KOJLTOKBHYMBI
i Tema u conepxanue CaMOCTOATENIbHAsI paboTa U TPYIOEMKOCTD (B Yacax) peKoMeHayemas pa6oTe KOHTpOJ’IBHHC’
CTYACHTaM
CTYJICHTOB paboTsI,
(nomepa u3 KOMIIbIOTEPHbBIE
Beero | JIK [TP/CEM JIP CP CIIHMCKa) TeCTBI H T.11.)
1 2 3 4 5 6 7 8 9 10
1. | Tema 1. Metononorus, 9 2 2 - 5 O 1,2 Hanwucars Pedepar
COCTaBHbIE YaCTH U HA.n.2,7,13-23 pedepar. WuauBuayanbHbIH,
ATanbl Pa3BUTHUS [ToaroToBUTHCS K | TPYHIIOBOM OMpPOC.
€CTECTBO3HAHUS. orpocy. TectupoBanue
[TonsTHs mpocTpaHCTBa,
BPEMEHU M MaTepUH
2. | Tema 2. Monenu 13 4 4 -- 5 0.1.1,2 Hanwucars Pedepar
KJIaCCUYECKOTO N 1,23,7,12, | pedepar. NunuBuyanbHbIN,
€CTECTBO3HAHUS U 30, 31, 33-35, [ToaroToBUTHCS K | TPYHNIIOBOM OMpPOC.
3aKOHOMEPHOCTH orpocy TectupoBanue
TIPUPOJIBI
3. | Tema 3. Beposthoctueii | 10 2 2 - 6 0.1.1,2 Hanucats Pedepar
MHDp, ONIMCAHUE 1,7, 10, pedepar. WNunuBunyanbHbIN,
MIPOIIECCOB 12,30,35,37, 38, [ToAroTOBUTHECSA K | TPYIIIOBOM OIMPOC.
40 orpocy TectupoBanue
4. | Tema 4. 3aKoHbI 14 4 4 - 6 0.1.1,2 Hanucats Pedepar
3BOJIIOLIMU. OTKPBITHIE Ml 3, 12,37 pedepar. WNHnuBunyansHbIH,
CHUCTEMBI U 38 46 212 213 ’ [ToaroToBUTHCS K | TPYINIOBOM OMPOC.
CaMOOpraHu3aIus T onpocy TectupoBanue
5. | Tema 5. EcrectBo3nanue | 17,8 4 4 - 9,8 O.r 1,2 Hamucats Pedepar
U pa3BUTHE LIMBUIM3ALUU J.. 10, 22, 26, pedepar. WNHpnuBunyanbHbIH,
29, 30, 43 [ToaroToBUTHCS K | TPYIIIOBO OMPOC.
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orpocy

Tema 6. EcrtectBennnie | 8 4 O.m 1,2 [ToaroroButhes k | MHAUBUAYAIbHBIM,
Y TYMaHUTAPHbIC HAYKHU B H.n. 10, 16, 22, onpocy TPYIIOBOM OMpoC.
JyXOBHOU KYJIBTYpe 26, 45

YeJI0BEYECKOIr0

o01IecTBa.

Bcero yacoB: 71,8 20 20 31,8
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[Tpunoxenue No 2

PedTHHI NJIAH M CUUIJIAHbI

KoHnenuun coBpeMeHHOI'0 €CTeCTBO3HAHHS

(Ha3BaHME TUCUUIUIMHBI COTTIACHO pabouyeMy yueOHOMY IUIaHy)
Hamnpasnenne 04.05.01 ®dyHnameHTanbHas U MPUKIAAHAS XUMU
CrenuanbHOCTh BEBICOKOMOJIEKYISIPHEIC COSIMHEHUS
kype 1V, cemectp 8 2017/2018 rr.

Buabl yueoHoi aesitesibHOCTH | bamisa Hucio Bauer
CTyICHTOB KOHKpETHO® SIAHIH 32 MuHUMaIbHBIA MakcumanbHBIH
3aJaHUC CEMECTP
Mopyas 1

Texymuii KOHTPOJIbL

1. KontponbHas paboTa 5 5 0 25
(MsauBuayansHbIi, rpynnoBoi ompoc)

Py0e:kHblii KOHTPOJIb

1. Pedepar 25 1 0 25
Bcero 50
Moayas 2
Texkylmui KOHTPOJIb
1.KonTponbHas pabora 5 5 0 25
PyO0exHblii KOHTPOJIb
1. Tecr 25 1 0 25
Bcero 50
IHoompurenbHbIe 0aJIBI
1. CryneHueckas ouMInaga 0 5
2. [TyGnukarws crarei 0 3
3. Yuactue B KoH(pepeHInun 0 2
Bcero 10
IMocemaemocTs (0271161 BHIYUTAIOTCS U3 001eH CyMMBbI HAOPaHHBIX 0aJ1J10B)
1. TocemeHne NEKIMOHHBIX 3aHATHHA —6
2. Tloceuenune 1a00paTOPHBIX 3aHATUI 0 -10

HToroBbiii KOHTPOJIb

1. 3auer 0 0

AKTyaJ'IPIBPIpOBaHO Ha 3aCCJlaHuN Ka(beZ[pr BBICOKOMOJICKYIISIPHBIX COSTMHCHUN K O6H.IGI\/‘I XAMUYSCKON TEXHOIOTHH

ITpotoxon Ne 8 ot 05.06.2017

3aB. kadeapoit E.N. Kynum
[IpenomaBaTens: C.B. Konecon




