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PaGouast mporpaMma AMCHMIUIMHBI aKkTyalu3upoBaHa Ha 3aceganuu kadeapsl BMC u
OXT mnporokonm ot « 05 » mtoHs 2017 1. Ne 8

JlomonHeHusT W W3MEHEHHs, BHECEHHbIE B pa0O4yyl0 MpOrpaMMmy AHCIUILIIMHBI
(0OHOBNIEHBI TIEPEYEHb OCHOBHOM M JOIOJIHUTENBHON JUTEpaTypbl M JHUIEH3MOHHOE
porpaMMHOe oOecrieueHne, HeoOXOAUMOe I OCBOSHUS AUCIUILIUHBI TMPUHATH Ha
3acemannn Ha 3aceganuu kadheapsl BMC u OXT mpotokon ot «29» mast 2018 1. Ne 10

A

3aBenyromuii kadeapoi / E. . Kynwm

CnHcoK JOKYMEHTOB M MaTepHaI0B
1. IlepeyeHb  IUIAHUPYEMBIX  pE3yJAbTATOB  OOy4YEeHUS 1O  JUCLHUIUIMHE,

COOTHECEHHBIX C TUIAHUPYEMBIMHU pe3yJIbTaTaMHU OCBOCHHS 00pa3oBaTeIbHOMN



MPOrPaMMBbI
. lenb 1 MecTo TUCIUIUIMHBI B CTPYKTYype 00pa3oBaTeabHON IPOrpaMMBbI
. Comepxxanue paboueld mnporpamMmbl (00ObEM IUCIUIUIMHBI, THUIBI W BUIBI

y4eOHBIX 3aHATUH, Y4eOHO-METOIMYECKOE OOECleYeHHe CaMOCTOSTeNTbHON

paboThl 00yUaOIIIUXCS)
. DOHJ OLIEHOYHBIX CPEACTB 10 TUCLUILINHE
4.1. TlepeueHb KOMIETEHLUH C yKa3aHUEM OTamoB uX (OPMUPOBaHUS B

mpoueccc OCBOCHUSA O6pa30BaTeJ'IBHOI71 MporpaMMmal. Omnmcanue nokasareiae 1
KPHUTCPUCB OLICHUBAaHUA KOMIIETECHITUIH Ha Pa3InYHBIX oTarax Hux

(dbopMupoBaHUs, OMMCAHUE IIIKAJT OIICHUBAHUS
4.2. TunoBble KOHTPOJBHBIC 33/IJaHUS WM WHBIE MaTepUAIbl, HEOOXOAUMBIE IS

OLIEHKU 3HAHHM, yMEHU, HAaBBIKOB U OIBITA JESATEIBHOCTH, XapaKTEPU3YIOLIHX
aTansl HOpMUPOBAHMS KOMIIETEHIIMI B MPOIIECCE OCBOSHUS 00pa30BaTEIbHON
nporpaMMbl.  MeTomudeckne  MaTepHaibl, ONPEICISIONIHe  MPOIEIyPhI
OLICHWBAaHWsA 3HAHWH, YMEHWH, HAaBBIKOB W  ONBITa JEATEIHHOCTH,
XapaKTepU3YIOLINX 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUN

4.3. PelTUHT-TIJIaH JTUCHUTUTMHBI
. YueOHO-MeTomnueckoe U HHGOPMAIIMOHHOE 00ecTieueHre JUCITUTUTHHBI

5.1. TlepeyeHpb OCHOBHOW W JIOMOJHUTEIBLHON yYeOHOW JHTEpaTypHl,

HEOOXOMMOM IJI1 OCBOCHUS TUCITUTLTAHBI
5.2. Tlepeuenp pecypcoB HUH(MOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON CeTH

((I/IHTepHeT» u HIporpaMMHOIO 066CH€‘I€HI/IH, H606XOI[I/IMBIX JJIs1 OCBOCHMUA

JUCLUILINHEI

6. MarepuanpHO-TeXHUYECKass 0a3a, HeoOXomuMmass Il  OCYIIECTBIICHUS

OGp&SOB&TCJ’IBHOFO nmponecca 1o JUuCIUIIINHE



1. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbLTATOB 00y4eHHs MO JUCHUIINHE,
COOTHECCHHBIX C INIAHUPYEMBIMHU peE3yJibTaTaMHU OCBOCHUSA
o0pa3oBaTe/IbHOH MPOIrPaMMbl
(c opuenmayueii na Kapmol KOMHemeHyui)

B pesynbrate ocBoeHust 00pa3oBaTebHON MPOrpaMMbl 00yUaIOLIUICS TOJKEH
OBJIAZIETh CIIEAYIOLIMMHU pe3yJibTaTaMHi 00YUeHHUs 110 JUCIHUIUINHE:

Pesynbratel 00yueHus dopmupyemast KOMIIETEHIHA (C IIpn
yKa3aHUEM KOJIa) Meda
-HUE
3HAHUS OCHOBHBIE HaIIPaBJIEHHUs, IPOOIIEMBI, OK-1 cnocoGHOCTEIO
TEOPHH U METObI PHIIOCO(PUH; 3HATH HCII0JIb30BaTh OCHOBBI
coziep’KaHNe COBPEMEHHBIX ¢bmtocohckux 3HaHUH IS
¢bmocohckux TUCKYCCHIH 1O (dopmupoBaHUs
po6seMaM OOIECTBEHHOIO Pa3BUTHS | MUPOBO33PEHUYECKON NO3ULIUU
MaTeMaTH4ECKHU amnmapar, OIIK-3 criocoGHOCTEIO
HEOOXOMMBIH /7151 peILIeHHS] HCIOJIb30BaTh OCHOBHBIE 3aKOHBI
npodeccCHOHATBHBIX 3a/1ad B 00J1aCTH €CTECTBEHHOHAYYHBIX JUCIUILINH
XMMUHU U MaTepHUaIOBEACHUS; B Ipo¢eCCUOHAIbHON

OCHOBHBIC TCOPCTUUCCKUC IMOJTOKCHHU A JACATCIIBHOCTHU
CMEIKHBIX C XUMHEH
CCTCCTBCHHOHAYYHBIX OUCIHIIINH

OCHOBHBI€ 3TaIlbl U 3aKOHOMEPHOCTHU IIK-3 BmageHneM cCHCTEMOMH
dbopmupoBanus HyHIAMEHTATBHBIX (byHIaMEHTATBHBIX XUMHYECKIX
XUMHYECKHUX MOHITUHI MOHSITHHI

OCHOBHBIC JTaIlbl Pa3BUTHS XUMUU; [TK-4 criocoOHOCTHhIO TPUMEHSI T
Hay4HBIE IOCTH)KEHUSI Hanbouee OCHOBHBIE€ €CTECTBEHHOHAYYHbBIE
BBIJAIOIIMXCS OTEYECTBEHHBIX U 3aKOHBI M 3aKOHOMEPHOCTH
3apyOeKHBIX XHMHKOB, Pa3BUTHUS XUMUYECKOW HAyKU IIPU
WX BKJIAJ] B Pa3BUTHE XUMUU aHaAJIN3€ MOYYCHHBIX PE3YJILTATOB
(u3UYecKre CBONCTBA MaTEPHAIIOB U I1K-7 BmageanemM MeTogaMu
BEIECTB, XMMUYECKHE CBOMCTBA 0e301macHOro 0OpaIIeHus ¢
MaTepraioB U BEIIECTB XUMHYECKUMHU MaTepraiaMu C

yUETOM UX (PU3HUYECKUX U
XMMHUYECKUX CBOHCTB

yMEHUs UCIOJIb30BaTh nosioxkeHus u kareropun | OK-1 cnocoGHOCTH MCTIONB30BATh

¢wmocopuu s OLICHUBAHUS U aHATTU3a | OCHOBBI (PHIIOCO(CKUX 3HAHUH JUIS

Pa3IMYHBIX COLIMAIBHBIX TEHJCHIIMM, (dhopMupoBaHus

(baxToB M SABICHUN MHPOBO33PEHUYECKON TO3ULIUH

periaTh TUITOBBIE yUeOHBIC 3a7a9H 110 OIIK-3 crmocoOHOCTBIO

OCHOBHBIM pa3z/iellaM MaTeMaTHKU U HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX JIUCHUILINH €CTECTBEHHOHAYYHBIX TUCLUILIINH
B IpoeCCHOHATEHON
JEeSATEIbHOCTH

IIPUMEHSATH OCHOBHBIE [1K-3 Bnagenuem cucremMoit

(byHIaMeHTallbHbIE XUMUYECKUE (yHIaMEHTAIbHBIX XUMHUYECKUX

TIOHSITHSI TOHSATUI

OLICHUBATh XUMUYECKUE TIOHATHUS U [TK-4 ciocoOHOCTBIO IPUMEHSITh

3aKOHBI B CII0KHOM CHCTEME B033peHHI>’I OCHOBHBIC CCTCCTBCHHOHAYYHBIC
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COBPEMEHHOMN
XUMUHU

3aKOHBI M 3aKOHOMEPHOCTHU
Pa3BUTHUSL XUMUYECKOW HAYKU TIPH
aHaAJIM3€ MOJIYYEHHBIX PE3YJILTATOB

IUIAHUPOBATh PabOTy ¢ XUMUYECKUMH
BEIIECTBaMHU; paboOTaTh C
NPETOKECHHBIMU XMMUYECKUMH
peakTuBaMu

IIK-7 Bi1agenneM MeTonaMu
6e3omacHOro oOpamieHus ¢
XUMUYECKHUMH MaTeprajgaMu C
yUETOM UX (PU3HUYECKUX U
XHMHYECKHX CBOIMCTB

Bnanenuns
(HaBBIKH/
OTIBIT
NeSTeILHO-
CTH)

HABBIKAMU aHAIIN3a TEKCTOB, UMEIOIIIHX
dunocodckoe coaepxranue

OK-1 criocoOHOCTb UCTI0NIb30BATh
OCHOBBI (PHITOCODCKUX 3HAHUH IS
(dbopmupoBaHUs
MHUPOBO33PCHUYECCKOH MMO3UIHH

HaBbIKaMH padOThI ¢ yueOHOI
JIATEePaTypoOr, OCHOBHOM
TEPMHUHOJIOTUEN U TOHATHIHHBIM
armaparoM 0a30BbIX MaTEMAaTUYECKUX U

OIIK-3 crtocoOHOCTBIO
HCIIONIB30BaTh OCHOBHBIE 3aKOHBI
eCTeCTBCHHOHayLIHI)IX ANCHUILIINH
B Iipo(heCcCHOHATBHO

€CTECTBEHHOHAYYHBIX JTUCIUILINH eATEIILHOCTH
BJIAJIETH CUCTEMOU 0a30BBIX TIK-3 BJIAJICHUEM CUCTEMOU
(hyHIaMEHTAIBHBIX XUMHYECKUX (byHIaMEHTAIBHBIX ~ XUMHUYECKHUX
MOHSITUH MOHSITHHI

HaBbIKaMH 00513aTEILHOTO
O3HAKOMJIEHHUS C IPEBICTOPUEIN TOTO
WJIM MHOTO BOIIPOCa,

IIOCTABJIEHHOT'O B €T0 IPAKTHUYECKOU
Hay4YHOU M Ie1aroru4eckou
JIESITEIbBHOCTU

[1K-4 ciocoOHOCTBIO TPUMEHSITh
OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI U 3aKOHOMEPHOCTH
pa3BUTHS XMMHUYECKOI HAyKH MpU
aHaJIN3e MOJIyYEHHBIX PE3YJIbTaTOB

MIPEACTABICHUSIMU O IIPUPOJIE
XUMHYECKOT0 BEIIeCTBA U (PU3MUECKHUX
CBOMCTB MOCJIETHETO; IPUHLIUATIAMH
aJIeKBaTHON pabOThI C XUMUYECKUMU
BEILLIECTBAMH

TIK-7 B1agenneM MeTonaMu
6e3omacHoro oOpaieHus ¢
XUMUYECKHUMH MaTepuajgaMu C
YUETOM UX (PU3HUYECKUX U
XHUMHYECKHX CBOHCTB




2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMBbl

[lenp u3yueHUS AUCHUIIIUHBI — (OPMUPOBAHUE Yy CTYJACHTOB 3HAHUH,
JOCTaTOYHBIX  JJI1  BBIPAOOTKM  SICHOTO  MPEJCTaBICHUS O  COBPEMEHHOMU
€CTEeCTBEHHOHAYyYHOW KapTHHE MHUpa KaKk OCHOBE IIEIOCTHOCTH W MHOT000pa3us
MPUPOBI, OBJAJCHUS HaydHOU U (Qumiocodckoit MeTofoiorued U (GopMUpOBaHHS
HABBIKOB €€ TIPUMEHEHUS B CBOeH Mpo(heCCHOHABLHOM e TENbHOCTH.

Jucuunnuna « KoHuenuuu coBpeMeHHOro ecTecTBO3HAHUS» OTHOCUTCS K
8apUAMUBHOU YaCTH.
Jucuuminza nsyyaercs Ha 2 kypce B 4 ceMecTpe.
Jl7is OCBOCHUS AUCHUIUIMHBI HEOOXOAWMBI KOMITETEHIUH, C(HOPMUPOBAHHBIE B
pamMKax U3y4eHHUs CIETYIOIIHUX AUCHUTUINH:
b1.5.04 ¢punocodus,
b1.5.09 ¢pusmka,
b1.b.10 Heopranuueckas XuMusl,
b1.b.12 opranunyeckas xumusl,
b1.B.06 xumMuueckre OCHOBBI OMOIOTHUECKHUX MPOIECCOB,
Bb1.b.17 crpoenue BemecTra
b1.b.16 ucropust 1 METOAOIOTHUSI XUMUHI
C moruueckod W COAEPKATEIBHO-METOIUYECKON T. 3. 9TO HEOOXOIUMO IS
MMOHUMAHUS HTANlOB CTAHOBJICHUS U PAa3BUTHS COBPEMEHHOUN HAYKH, KIHOYEBBIX TEOPUH,
JIEKAILUX B OCHOBE COBPEMEHHOI'0 €CTECTBO3HAHUS.

3. Conep:xanue padoyeii mporpaMmbl (00beM IMCUMILUINHBI, TUNIBI M BUIbI
y4eOHBIX 3aHATHI, y4eOHO-MeToANYeCKoe o0ecredyeHre CaMOCTOATEIbHOM
PadoThI 00Y4aI0IIUXCH)

Conepxanue paboueit mporpaMmsl pezctasieHo B [Ipunoxennn Ne 1.
4. PoHJ OLCHOYHBIX CPEICTB M0 AUCHHUIINHE

4.1. IlepeyeHb KOMIIETEHIUH € YKa3aHHEM J3TanoB UX (JOPMHUPOBAHHUS B IpoLecce
0CBOCHHUs 00pa3oBaTe/1bHOM NporpamMmbl. OnucaHue NoKasaresieil 1 KpUTEpHeB
OLICHMBAHHMSA KOMIIETEHIMH HA Pa3/IMYHBIX dTanax ux (popMupoBaHud,
ONUCAHHUE IIKAJ OLCHUBAHUS

Kon u popmynupoBka KoMreTeHIUN

OK-1 cnocoOHOCTBIO UCTIONB30BaTh OCHOBBI (PUIIOCO(PCKUX 3HAHUN IS
(bopMHPOBaHUST MUPOBO33PEHUECKON TIO3UITUH

Oran [Inanupyemsblie
(ypoBeHb) pe3ybTaTh
OCBOEHHUS o0yueHus
KOMIETEeHIN | (TToKa3aTean
He 3aureno 3auTeHo

u TOCTHKEHHUSI

3aJJaHHOTO  yPOBHS

OCBOCHUS

KOMIETCHITHH)
IlepBb1it OCHOBHBIE 3arpyaHsercs B HNwmeer ueTkoe, 1es10CTHOE
JTan HanpaBJIeHUS, onpeAeNIeHUN OCHOBHBIX MIpe/ICTaBJICHHUE O
(ypoBeHBb) POOJIEMBI, TCOPUU | IPOOJIEM Pa3BUTHUS HAYKU | PuIIocOPCKuX u




U METOJbI 1 OOIIECTBEHHOTO €CTECTBEHHOHAYYHBIX
¢dbunocoduu; 3HaTh | pa3BUTHSA acrekTax mpoosaem
cofiep)KaHue pa3BHUTHUS HAYKH U
COBPEMEHHBIX 00IIECTBEHHOTO Pa3BUTHS,
¢dunocopeckux coZiep)KaHue COBPEMEHHBIX
JTUCKYCCHUH TIO dbumocopckux AUCKyCCuit
npobiaemMam 1o mpobiaemMam
0O0IIECTBEHHOTO 00IIIeCTBEHHOTO Pa3BUTHS
pa3BHUTHA
Bropoi HCIIOIb30BaTh 3arpyaHsercs B YMeeT Ucnonb30BaTh
JTan TMIOJIOKEHUS U UCIOJIb30BaHUH MIOJIOKEHUSI U KaTerOpuu
(ypoBeHb) KaTeropuu IIOJIO’KEHUM U KaTeropui dunocodun ms
dbunocoduu s bunocodum ms OIICHUBAHUS U aHAJIN3a
OIICHUBAHUS U OIICHUBAHUS U aHAJIH3A Pa3IMYHBIX COIMATLHBIX
aHaJIM3a Pa3IUYHbIX | PA3IMYHBIX COLUATBHBIX TeHACHINN, ()aKTOB U
COLMAIbHBIX TEH/ICHINH, ()aKTOB U ABJICHUN
TEHJEHIINH, (DaKTOB | SBJICHUI
U SIBJICHUH
Tperuit HaBBIKAMM aHAJIW3a | 3aTpyaHSETCS B Biianeer HaBbikaMu
JTarn TEKCTOB, UMEIONINX | UCIOJF30BAHUU HABBIKOB | KPUTUYECKOTO aHAIIHA3A
(ypoBeHb) dbunocodckoe aHaJIM3a TEKCTOB, TEKCTOB, UMEIOIINX
CoJIepKaHUE umeronmx unocodekoe | prmocodcekoe conepxanme
coZiepKaHue Y UCTIOJb30BAHUS
¢bunocodckux KaTeropuit
Ui GOPMYITUPOBKH
BBIBOJIOB U yUaCTHS B
JIMCKYCCHUSX
OIIK-3 crnocoOHOCTBIO MCHOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAyYHBIX
TUCIUILTUH B TPOPECCUOHATIEHON e TeIbHOCTH
Oran [Tnanupyembie
(ypoBeHb) pe3yIbTaThl
OCBOCHHUS o0yueHus
KOMIETEeHIN | (IToKa3aTenu
He 3aureno 3auTeHo
u TOCTHKEHHUS
3aJJaHHOTO  YPOBHS
OCBOCHUS
KOMIETECHITHH)
[TepBoiit MaTeMaTU4IEeCKUN 3arpyaHsieTCs B peUIeHUH | 3HAeT MaTeMaTU4eCcKun
aTamn arapar, npoeCCHOHANBHBIX 3a/1ad | ammapar, Gu3ndecKue
(YpoBeHb) HEOOXOMUMBIN i1 | B 00JaCTH XUMHH U 3aKOHBI HEOOXOUMBIE ISt
peteHwst MaTepUATOBEICHHUS pelIeHus
npodeccuoHaNbHBIX npoeccHOHANBHBIX 3a/1a4 B
3aja4 B o0nactu 00JaCcTH XUMHH U
XUMHH U MaTepuaToBEICHHS U
MaTepHaIOBeICHUS; OCHOBHBIE TEOPETHUECKUE
OCHOBHBIE TIOJIO’KEHUS] CMEKHBIX C
TEOPETUUECKHE XUMHEN
TTOJIO>KEHUS €CTECTBEHHOHAYYHBIX
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CMEXXHBIX C XUMUEN
€CTECTBEHHOHAYYH
BIX JUCLUILUINH

IUCIUIUINH

Bropoit peliaTh TUIOBBIE 3aTpyAHsSETCA B pEIICHUU | YMEET periaTb TUIOBbIE

aTan ydeOHbIC 33a]]a4 TI0 | TUTIOBBIC yUeOHbIE 3a7aul | y4eOHBIC 331241 110

(ypoBeHb) OCHOBHBIM 10 OCHOBHBIM pa3ziesam OCHOBHBIM pazjieiam
paznenam MaTeMaTuKu U MaTeMaTUKU U
MaTeMaTUKU U €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYH | JUCLHUIUIMH TUCTIATLTAH
bIX AMCLMILINH

Tpernii HaBbIKaMu paboTsl ¢ | Criabo Biazeer : CBo0OoaHO Biazeer

JTan yueOHOH HaBbIKaMH pabOTHI ¢ HaBbIKaMU pabOTHI C

(YpoBeHb) JUTEpaTypoil, y4eOHOI TuTepaTypou; y4eOHOI UTepaTypoi,
OCHOBHOM 3aTpynHseTCs B OCHOBHOU TEpMHUHOJIOTHEMN
TEPMHUHOJIOTHEH U WCTIOJTb30BaHUH Y IOHATUWHBIM aIlapaToM
MOHSTHUIHBIM TEPMUHOJIOTUU U 0a30BBIX MAaTEMATUYECKUX U

anmaparom 0a30BBIX
MaTeMaTUYEeCKUX U
€CTECTBEHHOHAYYH
bIX AMCHMILIUH

MOHATUIHOTO arapara
0a30BbIX MaTEMATUYECKUX
N CCTCCTBCHHOHAYYHBIX
JUCLUIIIINH

€CTEeCTBEHHOHAYYHBIX
MUCLUILINH

[1K-3 BragenneM cucteMoi GyHAAMEHTAIBHBIX XUMHUECKUX MTOHATUH

Oran [Tnanupyemblie

(ypoBeHb) pe3yJIbTaThl

OCBOEHUSA o0yuyeHust

KOMITETEHIN | (TIOKa3aTenn

" OCTHIKEHHS He 3aureno 3auTeHo
3aIaHHOTO  YPOBHS
OCBOCHUSA
KOMITETEHITH)

[TepBsrit OCHOBHBIE ATanbl U | [11m0X0 opueHTHpyercs B CB00OOIHO BiIazIEET

aTan 3aKOHOMEPHOCTH cucTeMe CUCTEMOM

(ypoBeHb) dhopmupoBaHUs (byHIaMEHTATHHBIX (dbyHITaAMEHTATBHBIX
(yHIAaMEHTAIBHBIX | XUMHYECKHUX TOHATUH U XUMUYECKHUX MTOHATHUH,
XUMUYECKHUX sTanax ux GOPMUPOBAHUS | METOIOJIOTHUECKH, 3HACT
MOHSATUI OCHOBHBI€ 3TaIlbl UX

(hopmMHupOBaHUSIMHU
OCHOBaMU XMMHH

Bropoit MPUMEHSTh 3aTpyaHseTCA NPUMEHATh | YMEET NPUMEHSTh

aTan OCHOBHBIE CUCTEMY byHIaMeHTaIbHBIE

(ypoBeHb) dbyHnameHTanbpHbIe | (hyHIaAMEHTATBHBIX XUMUYECKHUE TIOHATHS,
XUMUYECKHE XUMUYECKHUX MOHSATUN U METO/Ibl HAy4HOT'O
MOHSITUS MOHSTUN K 00BSICHEHUIO MO3HAHUS PUMEHUTENIHHO

€CTECTBEHHOHAYUYHBIX K €CTECTBEHHOHAYYHBIM
SIBIICHUU SABJICHUSIM

Tperui BIIAJICTh CUCTEMOU Xopoliee BilaieHue

JTan 0a30BbIX [Tnoxo BmayeeT HaBBIKAMH | HABBIKAMH UCIIOIb30BAHUS

(ypoBeHb) (byHIaMEHTANbHBIX | UCTOIB30BAHUS CUCTEMbI | CHCTEMBI
XUMHYECKUX (byHIaMEHTATBHBIX (yHIaMEHTaIbHBIX
TOHSITUI XAUMHUYECKUX TTOHATUHN K




XUMHYECKHUX TTOHITHH

0OBSICHEHUIO XUMUYECKUX
SIBJICHUN

[1K-4 cnocoOHOCTBIO IPUMEHATH OCHOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U
3aKOHOMEPHOCTH PA3BUTHS XUMUYECKON HAyKH IIPU aHAJIM3€E MOJYYECHHBIX PE3YIbTaTOB

Oran [Inanupyemslie
(ypoBeHb) pe3yIbTaThl
OCBOCHHUS o0yueHus
KOMIETeHIN | (TTOKa3aTenu
He 3aureno 3auTeHo
u JNOCTHXKEHUS
3aJJaHHOTO  YpPOBHS
OCBOCHHUS
KOMITETEHIIH)
IlepBsiit OCHOBHBIE 3Tallbl I1n0x0 3HaeT OCHOBHBIE [lonHble U cUCTEMHBIE
JTan Pa3BUTHS XUMHH; ATarbl Pa3BUTHS XUMUM; 3HaHUSA 00 OCHOBHBIX
(YpoBeHb) Hay4HbIE HayY4HBIE TOCTH)KEHUS JTanax pa3BUTUS XUMUU;
JOCTHXKEHUS HauOoJee BbAAIOIINXCS HaYYHBIX TOCTHKEHUSX
Haubonee OTE€YECTBEHHBIX U HaunboJsee BbLIAIOLINXCS
BBIIAIOIINXCS 3apyOeKHBIX YUEHBIX OTEYECTBEHHBIX U
OTEYECTBEHHBIX U 3apyOeXHBIX XMMUKOB,
3apyOeKHBIX WX BKJIaJ B Pa3BUTUE XUMUU
XMMHMKOB,
WX BKJIaJ B
pa3BUTHE XUMHUU
Bropoii OIICHUBATh Henocrtatouno ocBoennoe | ChopmupoBaHHOE yMEHHE
JTan XUMHYECKHE YMEHHE IPUMEHSTh OLICHUBATh XUMHUYECKHE
(YpoBeHb) MOHSITHSI U 3aKOHBI B | XUMHUYECKHE MTOHATHS U MOHSITHSI U 3aKOHBI B
CJIO)KHOH cHCTEME 3aKOHBI B CII0)KHOHN CJI0KHOH CHCTEME
BO33pEHUN CUCTEME BO33PECHUI BO33pPEHUIN COBPEMEHHOU
COBPEMEHHOU COBPEMEHHOMN XUMUN
XUMHHU XUMHH
Tperunit HaBbIKAMU @parMeHTapHOE BIAJICHUE | YCIELMIHOE U CUCTEMHOE
JTan 00513aTeIbHOTO HaBbIKAMH O3HAKOMJICHUSI | BJIQJICHUE HAaBbIKaMU
(ypoBeHb) O3HaKOMIJIEHHUS C C MpeIbICTOPHEN TOTO UM | 00s3aTEIbHOTO

MIPEABICTOPUEN TOTO
WJIM MHOTO BOIIPOCa,
ITOCTABJIEHHOTO B
€ro IPaKTUYECKOU
HAay4YHOU U
IeJarorn4ecKon
JEeATEIbHOCTH

MHOTO BOIIPOCa,
IIOCTaBJIEHHOT'O B €TI0
MIPaKTUYECKON HAYYHOU U
IeJaroruaecKon
JIEATEIbHOCTH

O3HAKOMJICHHS C
NIPEABICTOPUEN TOTO WIIN
MHOTO BOIIPOCA,
IIOCTaBJIEHHOI'O B €r0
MIPAKTUYECKON HAYYHOU U
[1€JarOrM4eCKOu
JEeATEIbHOCTH

[1K-7 Bnagennem MeTomaMu 6€301acHOTO OOpAIeHHs ¢ XUMUYECKUMHU MaTepuajlaMu ¢
y4eToM uX (pU3NYEeCcKuX U
XUMHYECKHX CBOMCTB

Oran [Inanupyemele He 3aureno 3auTeHo
(YpoBeHb) pe3yIbTaThl
OCBOECHUS o0yueHus




KOMIETeHIM | (ITOKa3aTeau
u JOCTHKECHHUSI
3aIaHHOTO  YPOBHS
OCBOEHUSA
KOMITCTCHITUH)
[TepBsrit dbuznveckue [Tnoxo 3naet pusnueckue | OUeHb XOPOIIO 3HACT
aTan CBOMCTBa 1 XUMUYECKHUE CBOWCTBA (u3nUecKne U XUMUYECKUE
(ypoBeHb) MaTepHuajioB U MaTepHUaJIOB U BELIECTB CBOMCTBa MaTepHaJIOB U
BEILIECTB; BEILIECTB
XUMUYECKHE
CBOMCTBA
MaTepHuajioB U
BEILIECTB
Bropoit IJIAHUPOBATh He ymeer mianupoBath Ymeet xopoiio
aTan paborty ¢ paboTy ¢ XUMUIECKUMU MJIaHUPOBATH PaboTy ¢
(YpoBeHb) XUMUYECKUMH BellleCTBaMH; paboTaTh ¢ XUMUYECKUMU
BEII[ECTBAMH; MPEAT0KEHHBIMHU BeIlleCTBaMU; paboTaTh C
paborath ¢ XUMUYECKUMHU MPEITI0KEHHBIMU
MPEI0KEHHBIMU peakTuBamMu XUMUYECKUMU PEAKTUBAMU
XUMUYECKUMH
peakTUBaMu
Tperuit MPEACTABICHUSIMU O CB00omHO BrazeeT
aTan TIpUPOJIC He nocrarouno Bnaneer MPEACTABICHHUSIMU O
(YpoBeHb) XUMUYECKOTO MPEICTABICHUSIMU O MPUPOJE XUMHUECKOTO
BEILIECTBA U MPUPOAEC XUMUYECKOTO BEIIECTBA M (PH3UIECKUX
(buznyeckux BEIIECTBA B (PU3NUECKHUX CBOMCTB MOCJIETHETO;
CBOICTB CBOMCTB MOCJIEIHETO; MPUHIIMIIAMH aIEKBaTHOU
MOCJIETHETO; MPUHIIMIIAMH aJICKBAaTHOH | paboOThl C XUMUYECKUMU
MIPUHITATIAMA paboThl C XUMUYECKUMU BEIIECTBAMH
aJIeKBaTHOMN BEILIECTBAMU
paboThI C
XUMUYECKHUMH
BEIIECTBAMH
Kpurepusimu  oneHWBaHUs  SBISIOTCS  OaUibl, KOTOPBIE  BBICTABJISIOTCA

MperoaBaTesieM 3a BUIbI ACATEIbHOCTH (OIICHOYHBIE CPEACTBA) MO UTOTAM HU3YYCHUS
MoayJiel (pa3aenoB AUCIHUIUIMHBI), MEPEUYNCICHHBIX B PEHUTHHT-IUIAHE UCIUTLIAHBI
IIkanel OLlEHUBAHUA:
ot 0 1o 59 OamoB — «HE3aUeT»;
oT 60 1 BBIIIIE — «3aYeT.
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4.2. TunoBbie KOHTPOJILHBIC 3aJaHUS WJIM HHBbIE MATEPHAJIbI, HCOOX0AUMBIE /11 OLICHKH
3HaHHI71, yMeHHﬁ, HABBIKOB U OIIBITA A€ATECJIbHOCTH, XaPAKTCPU3YIOILIUX I3TAIIbI
(¢opMupoBaHNs KOMIIETEHIMII B TpoLecce OCBOCHMA 00pa30BaTe/IbHOI POrpaMMBbl.
Meroauyeckue MaTepuaJibl, ONpee/sIIoIue MPOUEAYPhI OLeHUBAHUS 3HAHUH, YMEHHUIA,

HABBIKOB U ONBITA J1eSITEJIbHOCTH, XapAKTePU3YIOLIUX 3Tanbl (POPMUPOBAHUS

KOMIIeTeH Uil
OTansl Pesynbrarer 00ydueHus Komnierenmus O1ieHOYHBIE
OCBOCHUS CpencTBa
3HaHus OCHOBHbBIC HalpaBJICHNUS, OK-1 crmocobHOCTBIO Peghepam.
TIPOGIEMBI, TEOPHH H WCII0JIb30BaTh OCHOBHI | MHOusuodyanvHulil,
METO/B! (DIITOCODHH; 3HATH bunocodckux 3HaHUN | epynnogotl onpoc
CoJiepKaHNE COBPEMEHHBIX Juis opmnp OBaHuA
. MHUPOBO33pEHYECKON
dbunocodckux aucKyccuit HO3ULIH
o npoodiemMam
00I11eCTBEHHOT'O Pa3BUTHSI
MaTeMaTHYeCKUH ammapar, OIIK-3 criocobHOCTBIO | Peghepam.
HEOOXOTUMBIN AJIsl PEIICHUsI | UCIIOJIb30BaTh Hnousuoyanvhwitl,
po¢eCCHOHANBHBIX 33/1a4 B | OCHOBHBIE 3aKOHBI 2PYnnoeoii onpoc
00JTacTH XUMUU U €CTECTBEHHOHAYYHBIX
MaTepHaIOBEICHHS, JUCTIUILUTAH B
OCHOBHBIE TEOPETUYECKUE npodeccuoHaIbHON
TTOJIOYKEHHSI CMEIKHBIX C JIESITCIIBHOCTH
XUMHUEN
€CTECTBEHHOHAYYHBIX
JUCITUILIINH
OCHOBHBIE 3Tarbl U I1K-3 BnageHuem Peghepam.
3aKOHOMEPHOCTHU CUCTEMOM Hnousuoyanvhwii,
dbopMupoBaHus byHIaMeHTaIbHBIX 2PYNnoeoii onpoc
(byHIaMEHTAIBHBIX XUMHYECKUX TOHITHN
XMUMHUYECKHX NOHATUHN
OCHOBHBIC 3Tanbl pazButus | [1K-4 criocoOHOCTHIO Pegpepam.
XUMHH; HayYHbIE PUMEHSATH OCHOBHbBIE | MHOUBUODYaNbHbIL,
JIOCTYDKEHUST Hanbouiee €CTECTBEHHOHAYYHBIE | 2pynnogoli onpoc
BBIIAIOIINXCS 3aKOHBI U
OTEYECTBCHHBIX U 3aKOHOMEPHOCTHU
3apyOeKHBIX XMMHKOB, pa3BUTHUSL XUMHYECKOM
WX BKJIJl B Pa3BUTHE XUMUU | HAYKW [IPU aHAIIU3E
MOJTyYEHHBIX
pe3yJIbTaTOB
(u3uYecKre CBONCTBA [1K-7 BraneHuem Hnousuoyanvhoiii,
MaTepHUaJIOB U BEIICCTB; METOAAMM O€30MaCHOTO | 2pynnosoii onpoc
XUMHUYECKHE CBONCTBA oOpaiteHus ¢
MaTepHaJIOB U BEIICCTB XUMHUYECKIUMHU
MaTepualaMu ¢ y4eTOM
uX (PU3NIECKHX U
XUMHYECKHX CBOMCTB
Ymenus ucnonb30Barh nonoxkeHuss 1 | OK-1 crmocoOHOCTHIO Pegpepam
Kareropuu ¢puiaocopuu At | MCTHOIB30BATh OCHOBBI
OIICHMBAHUS U aHAJIU3a dbunocodbckux 3HaHUIM




Pa3IUYHBIX COMATBLHBIX
TEHJICHIIUH, (DAKTOB U
SIBJIEHUU

Uit POPMHUPOBAHUS
MHPOBO33PEHUECKOI
MO3ULUU

peuiaTrb TUIIOBBIC yqe6HHe

OIIK-3 crrocoOHOCTBIO

Hnousuoyanvhwiii,

3a7a4d [0 OCHOBHBIM HCIIOJb30BaTh 2PYNNoBoll onpoc
pasjesiaM MaTeMaTHKH U OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYIHBIX €CTECTBEHHOHAYYHBIX
JUACIIUIUIHH JUCLIMIUIMH B

npodeccuoHaIbHON

JIEATEILHOCTH
IIPUMEHSTh OCHOBHbBIE [1K-3 Bnagenuem Hnousuoyanvhwiii
(byHIaMeHTaIbHbBIC CHCTEMOM onpoc
XUMHUYECKHE TIOHSITHUS byHIaMEHTATbHBIX

XUMHYECKUX MMOHATHI
OLICHMBATh XUMHUUYECKUE [1K-4 criocoOHOCTBIO Hnousuoyanvhwiil,

IIOHATHA U 3aKOHBI B
CJIO’KHOU cucTeMe
BO33PEHUN COBPEMEHHOU
XUMUHU

MPUMEHSTH OCHOBHBIE
€CTECTBEHHOHAYYHbIE
3aKOHBI 1
3aKOHOMEPHOCTH
pa3BUTHUS XUMHYECKON
HAyKH MpU aHaJIn3e
MTOJTYYEHHBIX
pEe3y/bTaTOB

2PYnnoeoii onpoc

MJIaHUPOBATH PabOTy ¢
XUMHYECKHUMH BELIECTBAMU;
paboratb ¢
MPEII0KEHHBIMHU
XUMHUYCCKUMHU PCAKTUBAMHA

1IK-7 Bnageanem
MeToAaMu 0e30IacHOIo
obpareHus ¢
XHUMHYECKUMH
MaTepHallaMH ¢ YIeTOM
uX (PU3NYECKUX U
XUMHYECKUX CBOMCTB

Hnousuoyanvhuiii,
2PYNnosou onpoc

Bnanenus
(HaBbIKH /
OIIBIT
JIESITEIIbHOCTH

)

HaBBIKAMU aHaJIM3a TEKCTOB,
umeromx duiaocodckoe
COZIepXKAHUE

OK-1 crocobHOCThIO
UCIIOJIb30BaTh OCHOBBI
dunocodckux 3HAHUI
TSt POPMUPOBAHUS

Pegpepam,
Hnousuoyanvhuiii,
2PYNno8oU Onpoc

MHUPOBO33pEHYECKOI
TTO3UITUHT
HABBIKAMU Pa0OTHI C OIIK-3 ciocobHOCTBIO | Peghepam
y4eOHOU JTUTEPATypOH, HCIIOJB30BaTh
OCHOBHOM TEPMHUHOJIOTUEN U | OCHOBHBIE 3aKOHBI
MOHSITUMHBIM armapaToM €CTECTBEHHOHAYYHBIX
0a30BBIX MATEMATUYCCKUX U | JUCIHUILTAH B
€CTECTBEHHOHAYYHBIX npodeccuoHanbHON
JUCITUTLINH JIESITEIIbHOCTH
BianeTh cucrteMon 6asoBeix | I1K-3 Bramenuem Hnousuoyanvhwiii,
(byHIaMEHTATBHBIX CHUCTEMOM 2PYNNoeol Onpoc
XUMHYECKHUX MOHATUN byHIaMeHTaIbHBIX

XUMHUYECKNX HOHIATHU

HaBBIKAMHU 00S13aTEIHLHOTO
03HAKOMJIEHUS C

T1K-4 crmtocoOHOCTRIO
MPUMEHSTh OCHOBHBIE

Hnousuoyanvnuiii,
2PYNNoBoU Onpoc




MPEABICTOPUEN TOTO WIIH
MHOTO BOMpOCa,
MOCTABJIEHHOTO B €r0
MPAaKTUYECKON HAyYHOU U

€CTECTBEHHOHAYYHbIE
3aKOHBI 1
3aKOHOMEPHOCTHU
pa3BUTHUSL XUMHYECKOM

MeIaroruyeCcKou HayKU [PU aHAJIA3E
JIEATEIILHOCTH MOJTYYEHHBIX
pe3yJIbTaTOB

NPEICTABICHUAMHE O
PUPOIEC XUMUYECKOTO
BEIECTBA M (PU3UUECKUX
CBOMCTB MOCJIETHETO;
NOPUHIAIIAMA aJICKBATHOM
paboThI C XUMUYECKUMU
BEIIECTBAMHU

[IK-7 Biagenunem
MeToAaMu 0e30IacHOro
obpareHus ¢
XAMHUYECKUMHU
MaTepUaaMy C y4ETOM
uX (PU3NIECKUX U
XUMHYECKHX CBOMCTB

Hnousuoyanvhwiii,
2PYNNoeol onpoc

4.3. Peiimunz-nnan oucuuniumnsl
(npu neoodxooumocmu)

PelTHHIr—IUIaH AMCIUIIIIMHBI IPEACTABJICH B IPUIOKEHUH 2.
Temsl pedeparos

no qucuumuinie Konnenuuu cOBpeMeHHOro eCTeCTBO3HITHUA
(HaMMEeHOBaHUE TUCIUIUINHBI)

[S—

Jlornueckas uwHbopMaIUs U TpodiIemMa <«JIByX KyJdbTyp» — €CTECTBEHHBIX HAyK U
T'YMaHUTApHOTO 3HAHMSL.

. AHTPOIHBIN NPUHIMI U (U3NUECKHE KOHCTAHTHI.

. Hayunslii 3aK0H U 11€71€C000pPa3HOCTD.

. [IpruuHBI NOMYJISIPHOCTH aCTPOJIOTHUH.

. Paninonanusm 1 MUCTHLIM3M B IO3HAHUU TIPUPOIBL.

. PazButre Hayku u Hay4dHbIE PEBOIIIOIUH.

. OcoGeHHOCTH MaTeMaTHIeCKOro MOJIETUPOBAHUST OMOJIOTHUECKUX MPOLIECCOB.

. 'unore3sl 0 BO3HUKHOBEHUH KU3HU.

9. Pa3ButHe 3BONIOIMOHHBIX UEH B HAyKaX O KUBOU MPUPOJIE.

10. OBomonust Ouocdepsrl, ee pecypchl U MPeaebl YCTOMIUBOCTH.

11. KoHuenuus ycToi4uBOro pa3BUTHSL.

12. IIpoGaembl 1 TePCIIEKTUBBI AaTOMHOMN YHEPTETUKH.

13. Yuenue Bepnazickoro o Hoocepe U COBPeMEHHOCTb.

14. [{uBuin3amus Ha MyTsIX MOMCKA UCATBHON SHEPTETHKU OYIyIIIero.

15. NudopmaiimoHHO- HTPONUITHBIE CBOMCTBA COITUATIBHBIX CUCTEM U YIIPABIEHUE UMHU.
16. BO3MOXHOCTH 3KOHOMHOT'O PaCXO/I0BaHUs SHEPTHH.

17. 'enHas MH>KEHEPHsI: COBPEMEHHBIH 3Tall, IPOOJIEMbl U EPCIEKTUBBI Pa3BUTHS.
18. IIpobaembl co31aHusi HCKYCCTBEHHOTO UHTEIICKTA.

19. Vicropust oCBOEHMsI aTOMHOM dHEprun

20. Jlazepsl 1 UX MPUMEHEHUE.

21. Hoctmxkenust Ouonoruu B Havasne X XI Beka.

22. IlpupoaHbie CUCTEMBI Ha TPaHU Xaoca U MOpsIKa.

23. ®eHoMeH caMOOpTraHU3alliy B PUPOJIE U OOIIECTRE.

24. CuMMeTpus B IPUPOJIE U UCKYCCTBE.
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25. JlocTr>KeHNs: KOCMOHABTUKU U HAPOJIHOE XO3SMCTBO.

26. Ilpunoxenust Teopun KatacTpod B €CTECTBOSHAHUH.

27. UHquBH1yanbHOCTh YEJIOBEKA: BIMSAHUE HACIEICTBEHHOCTHU U CPEIbI.
28. KitonupoBaHue: Hay4HbI 1 MOPAJIBHBIN aCIIEKTHI.

29. MonekyIsipHble OCHOBBI 3MOIIMOHAIbHBIX COCTOSHUN YEJIOBEKA.

30. ConHeuHO-3eMHbIE CBSI3U U MX BIMSHHE HA YEJIOBEKa.

31. O6cyxaeHne Teopuil MPOUCXOKICHUS YETOBEKA.

32. MoaenupoBanue 001eCTBEHHBIX TTPOIIECCOB.

Kpumepuu oyenxu (6 bannax):

- 25 GaoB BBICTABISETCS CTYJICHTY, €CITU CmyOeHm NOJIHOCMbIO PACKPLLL meMmy pedhepama,
0anbl pazeepHymovie OMEEembl Ha 8Ce NYHKMbl COOEPAHCAHUS pedhepama, NPoOeMOHCMPUPOBAHO
3HaHUe MEPMUHONIO2UU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHAMb meopemudeckue 3Hanus npu
8LINOJIHEHUU NPAKMUYECKUX 3a0anuil. 3axnoueHue (8b1600bl) packpwiearom cymov pabomosi. Cnucox
Jaumepamypul He MeHee 15 cogpemenHbIX UCMOYHUKO8. YHUKANbHOCb NPU NPOGEPKe HA
anmunaazuam He mernee 65 %;

- 15 GannoB BBICTABISAETCS CTYJCHTY, €CITU CmyOdeHm umeem HeboIbuiue HeMmoYHOCMU 8 PACKPbLIMUU
memvl pedhepama, OaHbl NOJHbLE OMEEMbl He HA 8Ce NYHKMbl CoOepicanus pepepama,
NPOOEMOHCMPUPOBAHO 3HAHUE MEPMUHONOSUU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHSMb
meopemuiecKue 3HaHUs NPU 8bINOJHEHUU NPAKMUYeCcKux 3a0anuil. 3axnoyenue (861600bl)
packpuigarom cyms pabomul. Cnucok aumepamypuvl He menee 10 cospemenHblX UCTOYHUKOS.
Yuuxanonocms npu npoeepke na anmuniazcuam ve menee 65 %;

- 5 0aJuI0B BBICTABIISIETCS CTYACHTY, €CIIU CIYOeHm He NOTHOCHbIO PACKPbLL meMy pedhepama,
0aHbvl HEeNOIHble OMEeMbl He HA 8ce NYHKMbL CO0epAHcanus peghepama, npooemMoHCmpuposano
3HAHUe MEePMUHONOSUU, OCHOBHBIX MOMEHMO8, YMEHUe NPUMEHAMb MeopemuiecKue 3HaHus npu
8bINONIHEHUU NPAKMUYECKUX 3A0aHUll. 3aKaioueHue (6b1600bl) He NOTHOCIbIO PACKPIBAIOM CYIb
pabomul. Cnucok aumepamypbl He MeHee 5 CO8PeMEHHbIX UCOYHUKOS. YHUKanbHoCcms npu
npoeepke Ha anmuniazuam He meree 65 %;

- 0 GayyIOB BBICTABISIETCS CTYIICHTY, €CIIU CMYOeHm He NOIHOCHbIO PACKPbLL memy pedhepama, He
O0amuwl pazeepHymule 0meemvl Ha OONLUUHCIMBO NYHKMOG co0epxcanus peghepama, He
NPOOEMOHCMPUPOBAHO 3HAHUE MEPMUHOLO2UU, OCHOBHBIX MOMEHMO8, YMEHUE NPUMEHAMb
meopemudecKue 3HaHUs NPpU GbINOIHEHUY NPAKMUYECKUX 3a0anull. 3axknoyenue (6b1600bl) He
packpwvisarom cyms ucciedosanus. Cnucok iumepamypuvl menee 15 cogpemenHbix UCMOYHUKOS.
Vuuxanvnocms npu npoeepke na anmuniazuam menee 65 %.

KoMmjieKT TeCTOB (TeCTOBBIX 3aaHUM)
no aucuuiuinHe KoHuenuuu coBpeMeHHOro ecTecTBO3HAHMSA
(HaMMEHOBAHUE AUCITUTUIHHBI )

1. Hayka omauuaemcs om uoeono2uu b mem, 4mo.

a) Hay4YHbIC UCTHHBI HE 3aBUCAT OT HHTEPECOB OMPE/ICIICHHBIX CIIOEB O0IIECTRA;

0) Hay4yHbIC 3aKOHBI ONIPENIEIIAIOTCS TPEOOBAaHUSAMHU ITPeoOpa30BaHUS MPUPOJIBI HA 01aro 0OIIeCTBa,;
B) 3HAYMMOCTh HAyYHBIX PE3YJIbTATOB OLIEHUBACTCS B MOPAIBHO-3TUYECKOM aCTICKTE;

T') HOBBIE PE3YJbTaThl JOJKHBI OBITH JIOTHUECKH MPOTUBOPEUUBBI IPEIBITYILIUM.

2. Hayunas pesomoyus XVI-XVII 66. cesazana c:

a) OTKPBITHEM 3JIEKTPOMAarHUTHBIX BOJIH ['epriem;

0) oTpUIIaTeTLHBIM PE3YIBTATOM OIBITOB MalKelbCOHA 10 OMPEIETICHHIO CKOPOCTH CBETA,

B) TEOpHEH MPOUCXOKICHHS BHIOB ITyTeM ecTecTBeHHOoro oroopa Y./[apBuHa;

r) renvouenTpuyeckoil konuenuueit H.Konepauka.



3. Ecmecmeo3snanue omauuaemcs om namyp@uiocouu:

a) 6osee CIOKHBIM OOBSICHEHHEM SIBIIEHUH, KOTOPOE IIPOBEPSIETCSI IOTUKOW pacCyKIeHUH;
0) ToBbKO OOJIee Pa3BUTHIM U MIMPOKUM HAOOPOM TUCITUTLINH;

B) TOJIBKO TE€M, YTO MEPECTAIA PACCMATPHUBATH MPUPOTY KaK IEII0E;

T') IPOBEPKON TEOPUH ITyTEM IKCIIEPUMEHTHPOBAHHS.

4. Unepyuanvuele cucmemvl omcdema — 9mo maxkue:

a) B KOTOPBIX CKOPOCTh CBOOOHOTO Ta/IeHUsI IPOMOPIIMOHANIEHA KBAJpaTy BPEMEHH MaJICHUS;
0) IpH IBMKCHUH KOTOPBIX BBITIOHSIETCS ITEPBBIA 3aKoH HbproTOHA;

B) TIpU ABUKCHUHU KOTOPBIX HE BBITIOIHSAETCS TIepBhIi 3akoH Hbl0TOHA;

T') IBMKCHHUE KOTOPBIX MOYKHO OOHAPYKHTh JIUIIb TOYHBIMU U3MEPHUTEITHHBIMU IPHOOpaAMHU.
5. 3emnio modcHo cuumams MamepuaIbHOU MOYKOU 8 3a0a4ax:

a) pacyeTa nepuoza oopamenus 3emian Bokpyr CouHia,

0) pacueTa TUHEIHON CKOPOCTH JBUKEHUS TOYEK TOBEPXHOCTHU MPU CYTOYHOM BpallleHUU;
B) HEJb3sl CYUTATh — B 000MX CITydasiX;

') MOKHO CYHTATh — B O0OMX CITyJasiX.

6. B uzonuposannulx cucmemax coxpaHsaiomes cieoyioujue

BEUYUHDBL:

a) SHEPTHs ¥ DPHTPOIUS;

0) UMIyJIbC, MOMEHT UMITYJIbCA U YHEPTHS;

B) HTPOTIIHSI, 3aPs]] M SHEPTHS;

') Macca, UMITYJIbC U 3apsil.

7. Eounuya usmepenus guzuueckoii genuuumvl, Ha36auHas 6 yecmv aeémopa «Mamemamuueckux
Hay4an HamypaubHou guiocopuuy, smo:

a) Macca;

0) cuia;

B) DHEPIUS;

I') HAMAarHUYEHHOCTb.

8. Ceem om Connya 0oxooum 0o 3emuu 3a.

a) 20 cexyHn,

0) 8 MunyT u 19 cexynn;

B) 5 MUHYT U 12 cexyH[;

r) | MuHyTY U 45 CeKyH/I.

9. Kakoe u3 npugedenHulx ymeepicoeHull 6epHo:

a) TOJIBKO T'a3bl COCTOAT M3 MOJICKYT,

0) TOJIBKO KHMJIKOCTH COCTOSIT U3 MOJIEKYIT;

B) TOJIBKO JKAKOCTH U Ta3bl COCTOSIT U3 MOJICKYIT;

T') BCE TBEP/IbIEC TEIa UMEIOT KPUCTAITMYECKYIO PEIIETKY.

10. DHmponus u301upo8anHHol cucmemvl Kaxk QYHKYUsL COCMOAHUSA:

a) BcerJa yObIBaeT cO BpEMEHEM;

0) coxpaHseTCs NMPU YCIOBUM COXPAHEHUSI SHEPTUH CUCTEMBI;

B) MOXET TOJIBKO BO3pACTaTh;

I') HE ObIBaeT.

11. Bo3pacm Haweu nianemul oyeHuU8aemcs 8:

a) 2,5 MIpA. JeT;

0) 14,2 mapn. ner;

B) 250 MIIH. JIeT;

r) 4,6 MIIpA. JIET.

12. Bo3pacm naweii 36e30H0t cucmemvl — I anaxmuxu — cocmaesiem npumepHo:
a) 5-8 mupa. ner;

0) 13—15 mupa. ner;

B) 14 mupn. nert;

r) 30-35 mupa.JerT.



13.  Onexmpomacnummuvle 63aUMOOEUCMBUS 6 CPABHEHUU ¢ OpyeuMu HYHOAMEHMATbHbIMU
83aUMOOetiCMUAMU HAUbOIee CYUWeCmEeHHbl!

a) TOJBKO B MpeJieNiaX pa3MepoB aTOMHOTO Spa, T.€. KOPOTKOAECHCTBYIOIINE;

0) B oOnactsax BeeneHHOM, CpaBHUMBIX € pa3MepamMu «OT MOJIEKYIT JI0 TapOBO3ay;

B) JUISI TPOLIECCOB B3aUMHOTO MIPEBPALIEHUS DJIEMEHTAPHbIX YaCTHII;

I) Ipu GOPMHUPOBAHUM CTPYKTYPhI TANAKTHK.

14. 3axon coxpanenus u npespawjenus SHepeUulL:

a) IPUMEHHNM TOJBKO B 00TaCTH MEXaHUYECKHUX H TETUIOBBIX SBJICHUH;

0) sIBJIETCS BCEOOIINM 3aKOHOM ITPUPO/IBI;

B) OrpaHMYMBAEeT BO3MOXHOCTH YBEIMYEHHUS Ko3((UIIMEHTa TIOJIEe3HOrO JEHCTBUS TEIJIOBBIX
MaIllvH;

T') CBA3aH C 3aKOHOM BCEMUPHOT'O TSATOTEHUSI.

15. Kopnyckynsapno-6onnossie ceoucmea mamepuu.

a) OTpakeHbI B 00OHAPY>KECHHOM SIBJIEHUU JU(GPAKIIUH dJIEKTPOHOB;

0) BBITEKAIOT W3 TMPHUHIMIIA COOTBETCTBMSA, TPEOYIOIIEro COBMAJCHUS (U3NUYECKUX CIEJICTBHH
3aKOHOB KBaHTOBOM U KJIACCMUECKOI MEXaHUKH B MPEAENIbHBIX 3HAUEHUSAX TapaMETPOB;

B) CJIEYIOT U3 IEPUOANYECKOTO 3aKOHA, ycTaHoBIeHHOTO J[.M.MeHeneeBbim;

T') HE MPOSBIISIIOTCS B IBKCHUU MAKPOCKOIMYECKUX TEIL.

16. Ilepsvim smanom 6 pazgumuu Xumuu 66110 co30anue:

a) CTPYKTYpHOH XHMUH;

0) PBOJFOITMOHHOW XUMUH;

B) YUCHHUS O XUMHUYECKHX TPOIIECCax;

I') YYEHHUS O COCTaBE BEILIECTB.

OHuepeus XumMuueckoll cesa3u Onpeoensiemcs:

a) SHEpruel B3auMOICHCTBUS HYKJIOHOB B IIpax aTOMOB, BXOISIINX B MOJIEKYIY;

0) coOCTBEHHOI SHEPTUEil TOKOS AIIEMEHTAaPHbBIX YaCTHIL;

B) DHEpruei B3aMMOICCTBHEM KBApKOB B aJ[poHaX (IIPOTOHAX M HEUTPOHAX);

I') SHEprUeil 3JEKTPOHHBIX 000JI0YEK aTOMOB U MOHOB.

18. B npoyecce ¢homocunmesa pacmenusi ucnoIb3y10m dHEPLUIO:

a) TETJIOBYIO;

0) XUMHYECKUX CBS3CH;

B) COJIHEUHYIO;

') OMOJIOTHYECKYIO.

19. Konebanus nougvl npu 3emiempsceHusx pecucmpupyromcsi ¢ NOMOWbIO.

a) Tomorpaduu;

0) ceiicmorpaduu;

B) aKyCTHUKH;

I') TpaBUMETPHH.

20. Ucmounuxamu snepeuu Connya A6nsa0omcsi:

a) LIETIHbIE PeaKluy JeJICHHs ypaHa;

0) TerioBasi SHEPTUsl U yaapbl METEOPUTOB;

B) TEPMOSIJIEPHBIE PEAKIIMH TPOTOHHO-IIPOTOHHOTO IUKIIA;

T') IOTEHIIMATbHASI SHEPTHUS CKATHUS.

21. Henenue pacuupenus BceneHHoU 00bACHAIOM NPOSGIEHUEM.

a) 0coOCHHOCTEeH HabMoIeHUH ¢ ABMKYIIecs Bokpyr CollHIa M Bpallaoleiics BOKPYT CBOeH ocH
3emun;

6) s¢pdekra [orepa, COCTOAIIETO B 3aBUCMMOCTH YaCTOThI MCITyCKa€MOTO CBETa OT CKOPOCTH
B3aWMHOTO JIBM)KEHHS HAOMIOATeNs] 1 UCTOYHUKA, — CMEIICHUU CHEKTPAIbHBIX JJMHUN B KPACHYIO
CTOPOHY CIIEKTpa MpH yIAJICHUH;

B) B3aMMOJICHCTBUS TAJTAKTUK PA3TMYHBIX ()OPM B MEKTATAKTHUECKHX MarHUTHBIX TIOJISIX;

T') 3aKOHa COXpPaHEeHMsI UMITyJIbCa B OTPaHUYCHHON U 3aMKHYTOM CTallMOHApHOUN BceneHHoi.

22. Mooxcno au ckazams, Ymo 0CHOBHBIM 80NPOCOM OUONIO2UU ABTAEMCS ONPOC:



a) «B 4YeM OCHOBHOE OTIIMYUE KUBOW MATEPHH OT HEKUBOWU M KaK MPOU3OIIET CKAaYOK MEXAY HUMU
IIPH 3aPOKIACHUU KUZHU?Y;

0) «KaK BBIMTH U3 IKOJIOTHYECKOTO KpU3Hca?y;

B) «Kak OOECIEYNTh YEIOBEYECTBY JIOCTATOYHOE NHUTAHHWE NPU OTPAHWICHHBIX BO3MOMKHOCTSIX
HAIIeH TUTaHETHI?);

I') «KaK n30aBUTh YEJIOBEYECTBO OT OOJIE3HEN Y.

23. ObmeH seujecms 8 HCUBLIX KILeMKAX HA3bIBAIOM.!

a) OpoxeHueM;

0) MmyTanuei;

B) METa00JIN3MOM;

T') penpoayKIUEH.

24. Monexynapnoe cmpoenue /[HK 6vi10 ycmanogneno:

a) lx.bunnom u JIx.Jlenepbeprom;

0) I'. Mennenewm;

B) A.1.Onapunsiv;

r) ®.Kpukom u [Ix.YorcoHom.

25. OcHogHotl ghyHKyueti 2eH08 — eOUHUY HACIe0CMEEeHHOU UHpOpMayUU — A819emca.
a) opraHu3aIys 3amaca XUMUIECKOW PHEPTHH B KIICTKAX;

0) perymsiys TOpPMOHOB;

B) KOJMPOBaHHE CUHTE3a OernKa;

T') OpraHu3aIus TPaHCIIOPTa HOHOB.

26. lonynayus kax snemeHmapHas eOuHUYa 380110YUU HCUSHU HA 3emie — Imo:

a) COBOKYITHOCTh 0COO€W OIHOTO BH[A, OONAJAIOIIUX EIUHBIM TeHO(OHIOM H 3aHHMAIOIINX
OTIPEICIICHHYIO TEPPUTOPHIO;

0) COBOKYITHOCTh 0CO0€l pa3HBIX BHJIOB, 3aHUMAIOIIUX OJHY TEPPUTOPHIO;

B) COBOKYITHOCTH 0COO€H 0OJTHOTO BHUIa, 00JIAJAI0ONINX €IUHBIM TeHO()OHIOM;

I) COBOKYIMHOCTh OCOOEH, CyIIeCTBOBAaHHUE KOTOPBIX OMPEAENSeTCS B 3aBUCHUMOCTH OT
HEOMOJIOTHUECKUX (PaKTOPOB CPEJIBI.

27. Ilocnednee onedenenue Ha 3emne ObLI0 OKONO!

a) 100 muH. et Hazanm;

0) 56 MIIH. JIeT Ha3a;

B) 18 ThIC. NTeT Ha3am;

r) 7 THIC. IET Ha3a/.

28. Cmena spemen cooa na 3emne cesazana:

a) ¢ u3MeHeHueM pacctossHus ot CollHIIa B TeUSHHE Tofia;

0) C HAKJIOHOM OCH CYTOYHOT'O BpaILIEHUs 3€MJIH K SKIIUIITUKE;

B) C MEPUOUYECCKUMH H3MEHEHHUSIMH COJTHEYHON aKTHBHOCTH;

T') C IEPUOINICCKUM BIHsIHHEM NpUTsDKeHus JIyabl u CoHIa.

29. Coenacno npunyuny Peou:

a) BCE KUBOE MPOU30LILIO ITyTEM TBOpPEHHs Bojei TBopiia;

0) HEBO3MOXHO JOCTUYL CKOPOCTH, OOJIBIIIEH CKOPOCTH CBETA B BaKYyM€;

B) B3aUMOJICICTBHE TEJ OCYIIECTBIISCTCS MOCPEACTBOM IOJICH;

T') BCE KUBOE MPOU3OIILIO OT KUBOTO.

Kpumepuu oyenxu (6 bannax):

- 25 bannoe evicmasgnaemcs cmyoenmy, eciu cmyoenm 0al npasuibHvle omeemsl Ha 23-25
MecmoguIX 6ONPOCO8;

- 20 6annog evicmasnsemcs cmyoenmy, eciu Cmyoenm 0ajl npasuivisvle omgemvl Ha 18-22
MecmoguIX 6ONPOCO8;

- 15 6annos evicmasnsemcs cmyoenmy, eciu cmyoenm 0ajl npasuivisvie omeemvl Ha 13-16
MecmoguIX 6ONPOCO8;



- 10 6annos svicmasnsemcs cmyoeHmy, eciu Cmyoenm Oajl npasuivisie omeemuvl Ha 8-12
MecmoBuIX 6ONPOCO8;

- 5 6annos svicmasnsiemcs cmyOeHmy, eciiu CmyOeHm Oajl npaguibibie omeemvl Ha 4-7
MecmosuIX 6ONPOCO8;

- 0 6annos svicmasusiemcs cmyOeHmy, eciiu CmyOeHm 0dJl Npaguibible omeemvl MeHee yem 3
Mecmoguix 6onpoca.

Bonpoch! 1J1s1 KOHTPOJIBHBIX PadoT
o nuciuiuivie Konnenunu coBpeMeHHOro ecTecTBO3HAHUS

(HauMeHOBaHHE TUCIUTUINHBI)

Bapuant Ne 1

1. Jlaiite oburyro xapakTepucTuky coctaBa CoyiHeuHOW cucTeMbl. Ha3oBHUTE BHIMMBIE MPOCTHIM
IJIa30M IUTAHETBl. YTO Takoe «acCTpOHOMHMYECKas €IUHUIA» JUIMHBI, U 4yeMy OHa paBHa? KakoBbl
opOuThl TUIaHeT? MOryT JM IJIaHeThl CTOJKHYThCS NMPU CBOeM JABIMKEeHMHM BOKpyr ComHua?
Onennre, Ha KakoM cpenHeM pacctosHun oT CosiHIa HaxonuTes MepKypui, ecili ero nepuoj
obparienus paseH 0,24 3emHoro rosa?

2. OCHOBHBIE 3aKOHBI KJIACCHYECKON MEXAHUKN MaTepHaibHONM ToukH. Kak Mozmenupyercs cucrema,
cocTosIIas U3 IBYX U Oojiee MaTepualibHbIX Touek? [IpuBeanTe mpumepsl 3aj1au, B KOTOPBIX MOXHO
CUMTATH 3EMJIK0 MATEPUAIBHOM TOYKOW, & B KAKUX — HEJb3S.

3. Uro Takoe «siIepHas dHEPrus» U «siaepHas peakuus aeneHus»? Kak cBs3bIBaOTCS HYKJIOHBI B
sanpe aroma? Kak onpenensieTcss 3Heprus UX CBS3H, U OT 4ero OHa 3aBUCUT? Kakue nepcrnekTuBbl U
pOOJIEMbI SHEPTETUKH CBSI3aHbI C PEAKIUAMU JETICHUs saep?

4. ITosicHUTE HBOJIFOLMIO MOHATHNA «aTOM», «MOJIEKYJIa», «XUMHUYECKUHN 3JIEMEHT» U «XUMHUYECKOe
coequHeHue». [losicHUTEe TOHATME XUMHUYECKUX CBSA3€W M IpuBenuTe npumepbl. KakoBa poinb
SHEPruM MW HHTPONMM TpuU oOpa3oBaHuu Moiekyn? Kakue XuMudeckue CBA3H SBISIIOTCS
OIIPENEIAIONIMMH B KOHIEHCHPOBAHHBIX cpeax?

5. OnummTe MOzENns MICATBHOTO ra3a M MPUBEIUTE €ro ypaBHEHHE cocTosHuA. Kakas BennunHa
ABIIIETCS MEPOY CpEeAHEN KMHETUYECKON YHEPT UM MOJIEKYJI?

6. Iosicaute cyth runote3nl Jlyn ne bpoiuns. Kak ona Obuta skcriepuMeHTaIbHO MOATBEPIKICHA,
KaKoe 3HAu€HWE JJIs €CTECTBO3HAHUS MMEET MCIIOJIb30BAHNE KOPITYCKYISIPHO-BOJIHOBBIX CBOMCTB
BemecTBa? YUTo y3Hanmm O KMBOM MaTepUH € MOMOIIBIO 3JIEKTPOHHOrO MHKpockona? OneHuTsb
JUIMHY BOJIHBI 3JIEKTpOHA C dHepruei 20 3B.

7. Ilpouecc dorocuHTe3a U ero 3HayeHHe B HcTopuu 3emuid. CpaBHUTE KJIETOYHOE JAbIXaHUE U
¢dorocuntes. Kak Menstack atMmocdepa 3eMiin B X0l €€ dBOOIUH?

8. Packpoiite monsitue «Omuocdepa», ykaxute ee QyHKIIUA M XapakTepusynte ee obomouku. Kak
3T0 moHsTHe Obl1O0 mepeocMbicieHo B.M.Bepnanckum? Korma y 3emnu mosiBunnace Ouocdepa?
Onumure yeaoBeka Kak KaueCTBEHHO HOBYIO CTYIEHb pa3BUTHUS OHochephl.

9. Ilosicuute, yTo Takoe BceneHHas, KaKOBBI €€ pa3Mepbl, Kakhue 0ObEKThl €€ COCTABISIIOT U Kakue
MOJIEJIN pa3BUTHUSI BCeeHHON N3BECTHBI.

10. Kax ¢opmupoBanoch npeacTaBieHHe 0 KpUTEPUN UCTUHHOCTH 3HaHUA? YeM OTiIMdaeTcst MeTo.q
lamnes or wmeroma Apuctorensa? UYeM omIMYaeTCs €CTECTBEHHOHAYYHbIA MOJAXOA  OT
¢dunocogckoro?

Bapuant Ne 2

1. 3akoH coXpaHEHHMs HMITyJbCa B KJIACCHYECKOW MEXAHMKE M CBA3b €r0 C 3aKOHOM JMHAMUKH
Herotona. [Ipumep ncnoab30BaHus 3TOTO 3aKOHA coxpaHeHus. Kak OH CBsi3aH co CBOMCTBaMU
MPOCTPAHCTBA-BPEMEHH, U TIOYEMY ITOT 3aKOH (PyHIaMEeHTaneH?

2. Cytb 3ak0HOB Keriepa u ux CBsI3b C 3aKOHOM BCEMHPHOTO TATOTeHMs. Hackolbko mpumeHnMa
Mozenb, npunatas Hetoronom? Onpenenure maccy CoiHIla, €Ciu U3BECTHO, YTO 3€MJIS IBHIKETCS
BOKPYT HEro co ckopocThio 30 km/c Ha cpenHeM paccTossHuA 150 MITH. KM.



3. Ponb n3mepenuil B I0Jy4e€HUH 3aKOHOB ecTecTBO3HaHUA. [loHsTHE 0 MeTpuueckol cucteme. ['ne
Ha 3emiie MOKHO Haumbosee npuOmM3uThe K HeHTpy 3emun? Kak maMepunu pasMepsl 3eMi,
JIynel, Connua? KakoB nuana3oH pacctosiHuil Bo Beenennoii?

4. KakoBa cneunduka MUKpoMHpa MO CPaBHEHHMIO C M3y4YeHHEM Mera- U makpomupa. lloscHure
IIPUHIIMIIBI COOTBETCTBUS U JOMOJIHUTEIBHOCTH.

5. Uro um3ydaer TepmomumHamuka? UTO Takoe «TepMOIMHAMHUYECKash CUCTEMA», «PABHOBECHOE
coctostHre»? OnpenennTe MOHATUS «TEIJIOEMKOCTbY) U «yJAEelbHAasl TEIUIOEMKOCTb». Kak 1o HUM
MO>XXHO CYJMTh O BHYTPEHHEHN CTPYKTypE BeIlecTBa?

6. OnummMre, Kak pa3BUBAIKMCH IPEACTABICHUS O CBETE, B KAKMX SIBICHUSIX IPOSBISIOTCS €ro
BOJTHOBBIE cBOMCTBa? Kakoe siBlIeHHE TTOKa3bIBAET, UTO CBET — momnepeyuHas BoiaHa? Kak u kem Obu1o
IIOKa3aHO, YTO CBET €CTh IEKTPOMArHUTHas BOJHA? Ecau mpu oTpakeHHH OT rOpU30HTAJIBHOMN
CTEKJISIHHOM IUJTACTUHKU COJIHEYHBIM JIyd OKa3ajcsl IJIOCKOMOJSPU30BaHHBIM, TO KakoBa ObLia
BbicoTa CoJHIa HaJl TOPU30HTOM?

7. PasButue wumer HBOMIOIUMU BHUIOB. JlOKaXWTE, YTO €CTECTBEHHBIM OTOOp SBIAETCS
HanpaBJISIOUMM (HakTOpoM 3BOIIFOLUH. CONOCTAaBbTE MOHATHS «IOMYJISALU» U «BUI.

8. KakoBbl 0COOEHHOCTH CTpOEHUS U (PYHKIUU sSApa KIETKH W HuToruiazmMbl? Onummure QyHKIUN
KJIETOYHBIX MeMOpaH. UTo Takoe « MOHHBIN HacOC»?

9. ITlosicHuTe NOHATHE «CONHEYHas aKTHUBHOCTHY». Kakme mnpoueccsl Ha ConHIE CBsA3aHbl C
aprneHussMu Ha 3emuie? Kak pacnpenensiercs Ha 3emiie cosHeuHas dHeprusi? Hackombko MOXHO
CUMATATH 3EMJIEO TEIUIOBOW MAIIMHOM?

10. JlaiiTe moHATHE «HAYYHON KapTUHBI MUPa» U NPUBEIUTE IIPUMEDPHI.

Bapuanrt Ne 3

1. Yto Takoe acTepou[bl, Il OHM PACIOJIOXKEHbI, KaKOBbl MX OpOMTHI W pasMepbl? HazoBure
Haubonee kpymnHble u3 HuX. [lepuon obpamenus [lnyrona pasen 250 3eMHBIX JIET, TaK KaKOBO €T0
pacctosiHie oT CoJHIIA U KaKyl0 4acTh CBOETO «T'0/1a» OH MPOIIEN MOCIE TOTr0, KaK €ro OTKpbUIN?

2. IlosicHUTE TOHATUS «MOMEHT CWJIBD» U «MOMEHT UMITyJIbCa ». B Kakux cucremax COXpaHseTcs
MOMEHT MMILYJIbCA, TIOYEMY ITOT 3aKOH TOXKE OTHOCST K pa3psly «BEIUKHUX 3aKOHOB COXPAHEHU»?
JlaiiTe mpUMepbI €r0 UCTIOIb30BAHHUS.

3. UTto Takoe paMOaKTUBHOCTH (€CTECTBEHHas W MCKyccTBeHHas)? Kak mcronb3oBaHHE SBICHHM
PaaMOAKTUBHOCTH MTO3BOJIMIIO OCYIIECTBUTH MEUTY aJIXUMUKOB?

4. Onpenenure paauyc JIyHbl, eciiu U3BECTHO, YTO BUAMMBIN yrioBoi auaMerp JIyHel 30 yrimoBbix
MHHYT, pacctosgaue 10 Jlynel 384 teic. kM. Kak ompenenstor pacctosHus 10 3Be3n? Urto takoe
«Tapajlakey U «3Be3qHas BennunHa»? Kak onenwnn pasmep I'anaktuku, Beenennoit?

5. TlosicHUTE NPUHIUIT HEONPENECICHHOCTH, NOHATHS JETEPMUHU3MA W HHAeTepMuHH3Ma. Kak
M3MEHWINCh TPEACTABICHUS O CilIy4aliHOM U 3akoHOMepHOM? IlosicHuTe ponp H3MepeHus u
puOopa B KBAHTOBOW MEXaHUKE.

6. Uto Takoe «Hayajna TEPMOJUHAMUKIY, UI€ATbHBIN U peaslbHbIA UK, KO3()(UIIMEHT MONe3HOTo
JEWCTBUSA TEIUIOBBIX MalmMH? B 4eM COCTOMUT CyTh Hauyajdl TEPMOJMHAMHUKHA U CHOpa O «TEIIOBOM
cmeptu Beenennoii»?

7. Haiite npeacraBieHre O HayYHOM METOAOJOTMH U (OPMHPOBAHUM KPUTEPHUS UCTHHBI B pa3HOE
BpeMs. Kakue MeToipl HMCIONB3yIOT B €CTECTBOSHAHMU M HACKOJIBKO OHU Jal0T OOBEKTHBHBIC
pe3ynbTaTsl?

8. Kak BO3HUKAIOT CTPYKTYphl U3 Xaoca B HEOpraHUYECKOH M x’uBOW Matepusix? KakoBbl ycnoBus
ux o0pa3oBaHMs, MpHUBEIUTE MPUMEPHI M3 pas3HbIX obsacteil ecrtecTBo3HaHusA. YTo Takoe
CHUHEpIeTHKA U KaKOBO €€ 3HAUEHUE JIJIsl COBPEMEHHON KapTUHBI MUpa?

9. OnummmTe runoTe3pl NpoucxokaeHus IuiaHer ConHeuHoM cucTteMbl. Yem  10Ka3bIBaeTCs
enuHOBpeMeHHoe  mnpoucxoxaeHue Ten  ConHeunoil  cuctembl?  IloscHute  mpoOieMsl
npoucxoxkaeHus u spomonuu 3emiu. KakoBo ctpoenue reocdep? B ueM cyTh runore3 TEKTOHUKH
JTUTOC(HEPHBIX IIUT, Apeiida KOHTUHEHTOB?

10. B ueM cMmbIch KOHIENIIMM HOOC(EPHI, U KAKOB €€ Hay4yHbIH cTaryc? ONnummure, B 4eM COCTOUT
r700aIbHBIN 9KOJOTMYECKUH KPU3HC, KAKOBBI €r0 MPUYMHBI U EPCHEKTUBBI IPEOI0JICHUS.
Bapuant Ne 4



1. JlaiiTe oOuryro xapakTepucTuky komeTam. HazoBure Hambosee u3BecTHble M3 HuX. Ilepuon
obOpamenust Carypna Bokpyr ConHia paseH 29,46 3emHoro roaa, a Mapca — 1,88 3emnoro roga. Ha
kakoM paccrostHuu oT ConHia HaxoauTes: CatypH, ecinu Mapce yaasieH B cpeiHeM Ha 228 MIIH KM?
2. KakoBa npuunHa cyIliecTBOBaHUs JYHHbIX Qa3 u 3atMeHuil? PaccrosHus no JlyHsl MeHseTcs U3-
3a OTJIMYMS €€ OpOUTHI OT OKPYKHOCTH B 3HAUUTENbHBIX Ipejnenax: B armoree — 405 Thic. kM, a B
nepuree — 363 Thic. kM. KakoBa OoJblas moigyochk JyHHOM opOuthl? [louemy Ham BHUIHA JIMIIb
onHa ctopoHa Jlynel? beuta nu cocTtaBieHa kapta oboux nosymapuii JIyHbl, KTO M KaK 3TO CMOT
caenars?

3. Haiite mpezacraBieHue o0 OMMCaHUU KoleOaHWH, MOJETH TapMOHHYECKOTO OCHMJUIATOpa H
MCIIOJIb30BAaHUM 3TOM MOJIeNH. UTO TaKoe «KOTEPEHTHOCTDY, «PE3OHAHCY, «ITOJSAPU3ALUI»)?

4. KakoBbl Mozenu pas3putusi Beenennoi? Kakue HaGmopeHUs MOATBEpAMIN MoOjeNlb boibiioro
B3peiBa? Kakne »smnupuueckne nNOATBEpKAECHMS pacmupenus Bceenennoit? UYto o3Havaer
«CTallMOHAPHOCTH» U «HECTALIMOHAPHOCTH» BceneHHo, kakoBa PUpPOia PEIUKTOBOIO U3ITyYEHHMS?
5. Monenu uaeanbHOrO M peasibHOro raza. Kakumm mapameTpaMu OMUCHIBAETCS COCTOSHHUE rasza?
Onpenenure TeMmneparypy MJI€albHOIO Tas3a, €CIM CpPEelHsAsd KHUHETUYECKas DHEprusd
MTOCTYNATEIbHOTO IBMXKEHHSI €10 MoJieKys paBHa 7,8 7H10-21 k.

6. IlosicHuTE MOHATHS PHTPONMM U TEPMOAMHAMHUYECKOW BEPOSTHOCTU. B 4eM cOCTOMT NMpUHLIMI
BonbiMana, KakoBO 3HaUE€HUE 3TOTO MPUHIIMIIA B COBPEMEHHOM €CT€CTBO3HAHUN?

7. KakoBbl CTpYKTypHBbIE YPOBHHM OpraHM3al[MM MaTepuH, 4YeM OHM XapakTepusyrorcsi? Uro Takoe
«CHCTEMHBIN MOJIX0/1» U KAKOBBI €0 OCHOBHBIE MTOHAITHS B COBPEMEHHOMN €CTEeCTBEHHOHAYYHON
KapTHHE Mupa?

8. Kak cTpoutcsi TepMoIMHAMUKA OTKPBITHIX cuctem? llosicHuTe TOHATHE JIUCCHUIATUBHOU
cTpyKTypsl, o W.IIpuroxxuny. Kakue 3Tanbsl MO>KHO BBIAEINTH B Pa3BUTUH CAMOOPTaHU3YIOIINXCS
cucrem? YeM oTaMuaeTcsi COBpeMEHHasi HayuHasi KapTHHA MUPA OT KJIACCUYECKOM?

9. Uto Takoe «MyTauMs» M Kakue MyTauuu ObiBatoT? Kak ompenenuTs, 4To NpUOOpETEHHbIE
Npu3HaKu He Hacnenytorca? Kakue Buabl N3BMEHYMBOCTH U3BECTHBI, B YEM MX CXOJCTBA U OTIUYUS?
OOmwsicHuTe, Kakasg (popMa M3MEHYMBOCTH J1aeT MCXOMHBIA MaTepual JUis eCTECTBEHHOro 0TOopa B
MIPUPO/IE.

10. Ilosicaure ocoOyi0 pojb MaTeMaTWKd M MOJAEIMPOBAHUS B €CTECTBO3HaHMU. YUYTO Janu
4esioBeuecTBy penieHuss Ha OBM riobanbHbIX mporpamMm mMupa?

Bapuanr Ne §

1. 3aKoH BCEMHUPHOTO TATOTEHHS M JIOKA3aTeNbCTBA €ro crpaBeuIMBOCTH Ha 3emie. OObsicHUTE
sBJIeHUE NpUINBOB. OLIEHNTE U3MEHEHNE CBOETO BECa IPH MEPEE3/IE C IKBATOPA Ha IOJIIOC.

2. Ilonarne o MuKpo-, mera u Makpomupe. Kak m3mepsrorcs paccrossHuss B Mukpomupe? Kax
u3MepseTcs BpeMs Ha uHTepBasiax, MeHbIuX 1¢? Kakumu npubopamu?

3. Jlaiite nmoHsTe 00 0OpaTUMBIX U HEOOpaTUMBIX npoueccax. [IpuBeanure npumepsl. Omnpenenure
MOHATHUS «IMHAMUYECKUN Xa0cy», «OudypKarum», « IMCCUMATUBHBIE CTPYKTYPHI

B OKPECTHOCTH TOUKH OUDypKaITUm.

4. IloscHuTe, Kak U3MEHWINCH NPEACTABIEHUS O NMPOCTPAHCTBE U BPEMEHU C CO3JaHUEM TEOPUU
oTHOCUTENbHOCTH. Kakumu pakTamu U BICHUSMH 3TU IPEICTABICHUS OATBEPKIACHBI?

5. B kakux eaMHuIaX M3MEPSIOTCS dHEprusi, pabora u MourHOCTh? Kak 3TH BeTUYMHBI CBSI3aHbBI
MeXay co0OW M 4TO OHU XapakTepusyloT? CKOJIbKO BPEMEHH HY)KHO BBINOJHATH (hU3HUECKHe
ynpakHeHHst MOIIHOCThIO B 700 BT, 4T00BI cOpOCHUTH CBOI BEC 3a CueT yMeHblIeHus xupa Ha 450 T
(Ha pacmeruienue 1 rxupa pacxomyercst okono 40 kJx, a k..a. — 25%)?

6. Kakas 4yacTh TepMOAMHAMHMYECKOM CHCTEMBbl Ha3biBaeTcsi (a3oil naHHoro Bemiectsa? Jlaiite
MOJIEKYJISIPHYIO KapTHHY INPOILIECCOB HUCMAapeHHsl U KoHAeHcaluu. UTo Takoe HaChIIEHHBIH map, 1
KaKOBBI ero cBoiicTBa? ONUIIKTE POJIb ATHX MPOIECCOB B 3¢MHOM aTMocdepe.

7. OCHOBHOM 3aKOH PaJMOAKTUBHOTO pacmaja M €ro CTaTUCTH4YeCcKud cmbici. Kak ompenensercs
BO3pacT apXeoJOTrNYEeCKON HAXOIKH, HAIIEH IJIAaHETHI?

8. PackpoiiTe CyIIHOCTh MHUKpPO- M MAaKpPO3BOJIOLUWH, NMPUBEAUTE NMPHUMEPHI JICHCTBYIOIINX B HUX
npoueccoB. KakoBbl 10ka3aTesbcTBa HBOIIOLUN OPTraHUYECKOro Mupa’?



9. Kak mpoucxomuT oOMEH BEIIECTB M JHEprueil B >KuBOW kieTke? UYeM OH OTIMYaeTcss OT
O0OMEHHBIX MPOIECCOB B HEKUBOU TIPUPOIE?

10. Yto nmoHuMaeTcs MOJA MOHITHEM «3aKOH mpupoab»? Uem oTimyaercd 3aKOH HPUPOIBI OT
3aKOHA, YCTAaHOBJIEHHOI'O TOCYIapCTBOM?

Bapuanrt Ne 6

1. IlpuBenuTe IOKa3aTENbCTBA CHPABEIJIMBOCTH 3akoHa TAroreHuss Hprotona B ConHeuyHOM
cucreme. Haiinute yckopenue cBobonHoro naaeHus Ha Jlyne u ouenute cBoif Bec Ha JlyHe, 3Has,
4TO ee Macca B 81 pa3 MeHbllIe, yeM y 3eMIIH.

2. TlosicHUTe, YTO TaKoe «rajlakTHKa», KakoBbl MX (opmbl u crpoeHue. Kak HaspiBaeTcs Hara
ranmaktuka? ['ne Haxomutcst CoiHeuHas cucteMa B Heii? B Kakux JBIKEHUSAX y4acTBYeT 3eMilsi?

3. B ueM cymHoCTh BTOpOro Hadana tepMoanHamMuku? IlpuBenure 3HaueHMs K.I1.J. JUISI TEIUIOBBIX
cranuuii. Ecnu map moctynaer Ha TypOuny npu Temmepatype +177°C, a okpykaromuil Bo3ayX
umeet Temreparypy +15°C, onpenenute MakKCMMaIbHO BO3MOXKHBIN K.I1.JI. 3TOW MapoBOil TypOUHBI.
4. Pa3zBuTHe NpeACcTaBIeHUN O CTPOEHUHU aTOMOB. KTO M Kak OTKpbUI 251eKTpoH? B Kakol creneHn
aToOM TIOXOXK Ha COJHEUHYIo cuctemy? JlaiiTe moHsATHE 00 YHEPreTUUYECKUX YPOBHSIX U MEpexXoaax.
Kak nomydaercs cnektp uzinydeHnns aromoB? Kak ycTaHOBMIM MarepuaibHOE €IMHCTBO MUpa?

5. Xapakrepusyite paclpoCcTpaHEHHOCTh XUMHUUECKHUX 3JIEMEHTOB Ha 3emiie U B ee buocdepe. B
YeM NPHUHIMIHAIBHOE €IMHCTBO XMMUYECKOT0 COCTABa JKUBBIX OPraHU3MOB U HEKUBOW IIPUPOIBI?
6. TlonsaTue paBHOBecHMS B MEXaHMKE M CTAaTHCTUYECKOM TepmoauHamuke. Kak BemyT cebs
MaKpOCHCTEMBI B OT paBHOBecHusA? [10SCHUTE MPUHIUII JIOKATBHOTO PABHOBECHS.

7. Jaiite oO0myro XapaKTEepUCTHKY >XKHUAKOTo cocTosHus. Onpenenure KapTHHY MPOLECCOB MpU
SIBICHUSIX KalWJUIIPHOCTH, CMAaYMBAHUM, BSI3KOCTH, NMOBEPXHOCTHOM HaTsbKeHHH. Kak 0OBsSCHSIOT
OO0JIBIIYIO TEIIOEMKOCTh BOBI, 0OJIbIIIOE TTOBEPXHOCTHOE HATSXKEHUE U CBOMCTBO KalMJUIAPHOCTH?
Kaxkoe 3HaueHne uMeI0T 3TH 0COOEHHOCTH BOJIBI B )KHBOU MpUpoie?

8. B ueM cmbica runoressl [InaHka o AMCKPETHOM XapakTepe HUCIyCKaHMs CBETa U €€ 3HadeHue?
Hackomnbko ObLIH pelIeHbl IPU 3TOM MPOTUBOPEUHSI B TEOPUU TEILIOBOTO U3ITyUeHUs?

9. OxapakTepu3yiiTe peakuy CHHTE3a SAEp M YCIOBHUS UX OCYLIECTBICHMs. e Takue ycioBus
UMET MecTo B mnpupone? KakoBbl NEpCNEKTHBBI WCHOJIB30BAHUS PEAKIMl CHUHTE3a SAEp B
JHEpreTuke?

10. OxapakrepusyiiTe OMOTHYECKHN KPYTOBOPOT M OIleHHUTE OMOC(EpHYI0 pOJb XO35SHCTBEHHON
NEATEIIbHOCTH YEJIOBEKA.

Bapuant Ne 7

1. Ilosicuure nonarue «oHeprus». Kakme Buabl sHeprunm Bbl 3HaeTe? B kakux cucremax oHa
COXPAHSETCS M KaK 3aKOH COXPaHEHHMsI SJHEPIMH CBS3aH CO CBOMCTBAMHU ITPOCTPAHCTBA-BPEMEHU?

2. Kakue nBu>KeHHUs JIETTIM B OCHOBY KaJIeHJIapsl, KaKue KaJeHAapy UCHob3yroTes? Onpenenure mno
naHHbIM 0 JlyHe u 3akoHam Kermuiepa BBICOTY CTallMOHApHOTO CIYTHUKA (BUCALIETO HaJa OAHOMN
TEPPUTOPUEN).

3. Kak omnpenenunu Bo3pactel CouHia, 3Be3n, Bcenennoit? KakoB auana3oH BpEeMEHHBIX
nHTEpBaoB Bo Beenennoii? Kak BoccTaHaBIMBAIOT 3BOJIIOLIMIO 3BE3]?

4. Kakumu KOpIyCKyJISIpHBIMU CBOMcTBaMu 00ianaroT cBetr? IloscHUTE cMBICT MOHATUS «(POTOHY.
Kakue siBneHust, 1 KakuM 00pa3oM ObUIH OOBSICHEHBI C MOMOIIIBIO KBAaHTOBOM Teopuu cera? Ecnu
($oTOH paccesuics Ha HEMOJBM)KHOM 3JIEKTpoHE Ha yroia 90°, To ueMy paBHO M3MEHEHHE JJIMHBI
BOJHBI (poToHA? [louemy CBET MpOsBIISET CBOMCTBA M BOJIHBI, U YACTULIBI?

5. Kak pa3BuBanoch y4eHHE 0 XMMUYECKHX npoueccax? Kak MOKHO yCKOPUTh WIIM 3aMEJUIUTh XOJ
peakuMu M KakoBO IPOMBIIUIEHHOE 3HaueHWe 3Toro? JlalTe NpencTaBiIeHHE O XUMUYECKOU
KHHEeTHKe. Kak MOXHO CMECTUTh XMMHUYECKOE PABHOBECHE U HAIIPABJICHUE PEAKINN?

6. TlosicHuTe 0COOEHHOCTH MpPEACTABICHHS O NPUUYMHHOCTH B KBAaHTOBOW MexaHuke. [louemy
OrpaHUYEHHE BO3JIEHCTBUS HA MUKPOYPOBHE UMEET CMBICI (DyH/IaMEHTAIbHOTO 3aKOHA MTPUPOJIBI?

7. Kakue mporiecchl NOAIEPKHUBAIOT «KU3HBY» 3Be3? [laiiTe mpencraBieHne 00 BOMIOLUM 3BE3]I.
[Touemy cymiecTBeHHa BenM4rHA Macchl 3Be3/bl? KakoBa nepcniekrrBa 3Bomonnn ConHua?

8. JlaiiTe npencrasieHue o $pa3zoBbIX Mepexoiax, NPUBEAUTE MpUMEPHI (Pa30BbIX NEPEXO0B PA3HBIX
TUTOB (poJ0B). UTO 32 SBJIECHUS — CBEPXTEKYUYECTh U CBEPXIPOBOUMOCTD?



8. JlaliTe MOHATHE O HEOJAPBUHU3ME U CUHTETUUECKON TEOPUH IBOJIOLUH.

9. Uro m3ydaeT reHeTHKa, Kak OHa pa3BHBalach? UTO Takoe «TeH», «KOIOH», «HYKJICOTHIBI»,
«HYKJIEMHOBBIE KUCIIOTBI»?

10. OnummTe npenMeT W Ledd ecTecTBo3HaHus. Kakuwe »sTambl mpoluia €CTeCTBEHHOHAy4YHast
KapTUHAa MUpa B cBOeM pa3BUTHH? Kak BIMSIOT Ha pa3BUTHE HAYKHM BHEIIHUE U BHYTPEHHUE
¢aktopel? OneHuTe pojidb HAyKU U TEXHUKH B COBPEMEHHOM MHpE U B (OPMHPOBAHHUU
MOJIMTUYECKUX B3IJIAI0B.

Bapuant Ne 8

1. Onpenenute NOHATHUSA TEIUIOTHI U TeMIEpaTypbl. Kak cBsI3aHbI 3TH BEIMUYUHBL, B KAKUX €IMHULIAX
n3mepsrorcs? Kakne npunsaThl mkansl teMieparyp? Kak onpenenstor temmnepatypy cmecu? Kakosa
KOHIIEHTpAIMs MOJIEKYJ B cTpatochepe Ha BeicoTe 30 KM, eciM aBieHue Ha 3Toi Beicote 104 Ila,
a Temneparypa -20°C? KakoB cMpIca aOCOTIOTHOTO HYJIS TeMreparyp?

2. lloscaure mnoHATHE «HMHEpLUalbHasg cuctema otcuetay. IlpuBenure mnpumepsl. KakxoBbl
OCHOBHBIE 3aKOHBI JBMKEHMSI B Takux cucremax? Uem oTiaMyaeTcss MPUHLMII OTHOCUTEIHLHOCTH
lNanuiies OoT MpUHLIMIIA OTHOCUTENbHOCTH JMHIITENHHA? Kak ocylecTBisieTcss IpeeMCTBEHHOCTD
AAer W KOHIISTIIHN?

3. B uem cocrout sddext Jlomnepa u KakoBa €ro poib B MccIeI0BaHUM 3Be3Jl, Beenennoi. Kak
YCTaHOBUWJIM ¥ U3MEPWIM CKOPOCTh BpanieHus CoyHIla BOKPYT CBOEH och?

4. KakoBbl MCTOYHMKH 3Hepruu 3Be3n? [laiite mpezncraBieHue o0 3BOMIONMK OOBIYHBIX 3BE3M U
KpacHBIX TMTAaHTOB M MOSICHUTE MPOIECChl, MPOMCXOsimue B MX Henpax. KakoBa mepcrexktuBa
sBomorinu  ConHua? OueHuTe posib (QyHAaMEHTAIbHBIX KOHCTAaHT M B3aUMOJCHCTBUN B Xofe
SBOJIFOIMU. B 4em CyTh aHTpONHOIro npuHIMIa?

5. Kakue equHUIIBI U3MEPEHHST PACCTOSIHUN MPUHATHI B Meramupe? UTo o3Ha4aeT TOT (akT, 4To 10
ommxaimeit 3e3nsl llenTaBpa paccrosinue 4,35 c¢B. 1.? Ilpunumas momepeunuk ConHEUHOM
cucTeMbl B 12 MIIpA. KM, OLIEHUTE, KaKyl0 JOJI0 OH COCTaBISET OT PACCTOSHMA A0 Ommxaifieit
3BE3/IBI.

6. Kto u xornma noctpoun mozens ctpykrypsl JIHK? Kakue paznosunnoctu PHK, B uem 3HaueHune
Kaxaod n3 Hux? Kak mpoucxomut nenenue kietok, sapa u JHK? Kak peanusyercs cucrema
BOCIIPOM3BOZICTBA HA MOJIEKYJSIPHOM ypOBHE?

7. IlosicauTe TIpo1IecChl B pacijiaBax u pactBopax. [logemy mpu pacTBopeHHH 0OBIYHO TeMIIepaTypa
noHmxaercs? KakoBsl ocobeHHOCTH pacTBopeHus B Boae? Kakyro poib urparot

ruipouibHble U THIPO(POOHBIE IPOLECCH B XKUBBIX opranu3max? 8. Kakue TuIlbl cBsI3ell UMEIOT
MecTo B Kpuctauiax? Korga Bo3zHukaeT metandeckas cBsi3p? JaliTe npeacTaBieHue o

TEOPUHU METAIIJIOB, MOIYIPOBOJHUKAX, JUIEKTPUKAX U U30JIATOpaX.

9. IlosicHUTE MOHATHE «HAYYHOH PEBOIIOLUN» U «HAYYHO-TEXHMUYECKOM peBomouun». lIpusenure
npumMepsl. KakoBbl OCHOBHBIE TOCTIKEHUS U nipobaembl HTP?

10. JlaiiTe ompeneneHne «IKOCUCTEME» U «TpOopUUEeCKOMY YpOBHIO». [losicHUTE, KaK MPOUCXOIUT
repeaaya SHEPruy BBEPX M0 TPOPUUECKUM YPOBHSIM 3KOCUCTEM.

Bapuant Ne 9

1. IToneBast hopma Matepun. OyHIaMEHTAIbHBIE THUITHI B3aUMOJCHCTBUN B (usuke. [louemy oHu
TaK Ha3bIBAIOTCS M B KaKUX JUANa3oHaxX BPEMEHH U MPOCTPAHCTBA MPOSIBISIOTCS Hauboiee CUIbHO?
2. XapakTepu3yWTre IHCKPETHOCTb M HENPEPBIBHOCTh MaTepuu. ONpenenuTs JUIMHY BOJIHBI
JIEKTPOMAarHUTHOTO M3JIy4€HHUs, DHEPIUs KBaHTAa KOTOPOTO pPAaBHA HHEPIUM IIOKOS DJIEKTPOHA.
Macca nokos >nexTpona pasaa 9,1x107" kr.

3. OnumwuTe CHEKTp 3JIEKTPOMAarHUTHOTrO u3iaydeHus. Kak ObIIM OTKpBITBI MH(pPAaKpacHOE U
yIbTpaduoIeTOBOE U3TYUYCHHE, PEHTTEHOBCKHE Ty ?

4. Kakue 4acTHUIIbl COCTABIISIOT SIAPO aToMa, KaKOBBI €ro pa3Mephl? Kak 3To ObLIO yCTaHOBIIEHO?

5. Onumure moaudukamuu yriaepoga. Ilouemy cToiap MHOrooOpasHbl COETUHEHHs yriepona?
Kakne ocoOeHHOCTH CTpOEHHUs aToMa yIJIepo/ia ONPEIEININ €r0 pojib B )KMBOM IpUpoe?

6. Jlaiite moHaTtue BHYTpeHHeH sHepruu. Kakuwe Buabl BHYTpeHHEW sHepruu Bbl 3HaeTe? Kak
U3MepSEeTCsl BHYTPEHH:IS 3Heprua? B uem cylHocTh NepBOro Hayajla TEpMOJMHAMUKN ?



7. UYro Takoe a3oBoe paBHOBECHE, Ieperperas >XHUIKOCTb, TMPOLECCHl CyOIMMalu MU
necyonumanun? Onumure GusndecKkyro KapTuHy nporecca kuneHus. Kak 3aBUCUT TOUKka KUTIEHUS
OT BHelIHero AasieHus? [lpuBenuTe npumepsl NposIBIEHUS ATUX IPOLECCOB B IPUPOJIE.

8. OxapaktepusyiiTe cTpoeHne u Oumonornueckoe 3HadeHue ATD, mouemy AT®D Ha3pIBaOT
OCHOBHBIM HCTOYHUKOM DHEPI'HH B KIIETKE?

9. OcHoBHBIE BBIBOJIBI YyueHHMs Bepnaackoro o ©Ouocdepe. OxapakTepusyiite MNOHATHS
«QKOCUCTEMa», «OMOTEOIEHO3», «IKOJNOTHMYecKas HHIIA», «OHOIeHO3». UeM ompenensercss Hx
YCTOMUYMBOCTh, KaKH€ CBSI3M CYIIECTBYIOT MEXKIy OpraHM3MaMH B JKOCHUCTEME, W KaK OHHU
MOJIETUPYIOTCS?

10. KakoBbl 0TIMuusl HAYKU OT ApyTrux obnacteit KyabTyphl? Kak cooTHOCHTCS Hayka ¢ 0ObII€HHBIM
3HAaHUEM, C PEJIUTUE?

Bapuant Ne 10

1. OxapaxTepusyiiTe npoOiieMy MOHCKa «IEPBUYHBIX OOBEKTOB» M KOHLEMIMIO aToMu3Ma. B yem
€IMHCTBO JTUCKPETHOCTU U HemnpepblBHOCTU? [losCHUTE MOHATHE 3JeMEHTapHOW uacTuipl. Kak
KJIaCCU(UIUPYIOTCS 3JIeMEHTapHbIe YAaCTHIIbI, M KaK OHU HUCCIEAYIOTCS? UTO TaKoe «aHTHYACTHIIBI
»? B 4eM cOCTOUT runore3a KBapKoB?

2. Kak U3MeHSI0TCSI KHHETUYECKas!, II0JHAs U NMOTeHLNAaIbHAasl YHEPTUH IUIAHETHI IIPU €€ IBUKCHUU
Bokpyr Connna? B kakoe Bpemsi roga JMHEWHHass CKOPOCTb JBIKEHHS 3eMiu 1o opOute
HauOoJbIIas ¥ TouemMy?

3. Ilepeuncnute BOMHOBBIE CBOMCTBA cBeTa. Dddekt Jlomnepa nis cBeTOBBIX BOMH. Eciu B ombITax
Ha 3emJle 4acToTa M3ydeHus: Bojopoza coctaiser 4,6x10' ', a B crieKTpe Janekoil raJakTuKu
oHa yMeHbIMIachk Ha 1,9x10'" T'm, ompenennTe, NMpUONMMKAETCA M K HaM JTa TaJaKTHKa WJIN
yIAJIAETCs.

4. XapaxkTtepusyiiTe KOHIENINU OJIM3KOAEHCTBUS U AainbHoAeicTBUs. KTo M Kak co3naBan Teopuio
IEKTPOMarHuTHOro nois? llouemMy B HapOIHOM XO34MCTBE HCIIOJIB3YIOT HE IOCTOSHHBIM, a
nepeMeHHbIN TOK? CpaBHUTE I'PaBUTALMOHHOE U AIEKTPOMAarHUTHOE MOJIS.

5. Kak omuceiBaeTcst COCTOSHHE MHMKpPOUYAcCTHUIBI B KBaHTOBOM ¢usuke? Kak mnpu 3Tom
OCYILECTBIIIETCSI CUHTE3 BOJIHOBBIX M KOPIIYCKYJSIpHBIX CBOMCTB? KakoBO oTiimume B ONMCaHUHU
COCTOSIHMSI B KJIACCUYECKON U KBAHTOBOM MEXaHUKE?

6. Uem ommmuaercss xuBoe OT HexuBoro? Ouenute 3HaueHue OTkpbiTUd JI. Ilactepa. B uem
CXOACTBA W pAa3lIMuus PACTEHUN M >KUBOTHbIX? KakoBbl METOIbl I'€HHOM HMHKEHEPUM U YEM
OTIIMYAKOTCS €€ BO3MOKHOCTH OT BO3MOKHOCTEN KITACCHUYECKOMN CeeKInn?

7. IlosicHuTe sIBIEHME KaTajau3a U €ro Ucrosib3oBaHue. [1osicHUTE poib KaTaIUTUYECKUX PEAKLUI B
KHU3HEAEATEIbHOCTH OPraHU3MOB, POJIb AHAJIOTUU MEXy KaTraau3aTopaMu U (hepMEeHTaMHU.

8. Jlokaxkute, 4TO MOMYJALMA SABJISIETCS €AMHULIEN dBoMoIMH. [loueMy pa3Hble OMYJISALUN OIHOTO
BHJIa OTVIMYAIOTCSA 110 YacToTe reHoB? 11osICHUTE, Kak MPOMCXOIUT BOJIFOIUSA BUJIOB C TOUKH 3PEHUS
reHeTuku. KakoBa poisip MyTanuii U OKpysKarolei cpepl B 3BoitoLuu sxusoro? Ilponomxaercs nu B
HACTOSIIIIEE BPEMsI IBOIIOLINS YEIOBEKa Kak Buaa?

9. JlaliTe TOHATHUSA O MPOCTBHIX, CJIOXKHBIX, YCTOWYMBBIX, HEYCTOMYMBBIX, H30JIMPOBAHHBIX U
OTKPBITBIX CUCTEMAaX, 00 0OpPATUMBIX U HEOOPATUMBIX MTPOLIECCAX.

10. OnumuTe OCHOBHBIE 3Tanbl pa3BUTHS Onocdeprl. Kak mpeacrapiser Hayka Hadyalo >KU3HU Ha
3emsie? Yem omimyaercs 3eMHasi atMocdepa oT atMocdep apyrux riaHer u nodemy? I[louemy
KHM3Hb [TOKa OOHapy’KeHa TOJIbKO Ha Hallel rnianere?

Kpumepuu oyenxu (6 6annax):

- 5 bannos svicmasnsiemcst CmyoeHmy, eciu cmyoenm 0ajl NOJHble, PA36EPHYNIble OMEEmbl Ha 6Ce
meopemuyeckue 60npocvl buiema, nNPOOEMOHCMPUPOBATL 3HAHUE QYHKYUOHATbHBIX
B03MOJCHOCIEU, MEPMUHONIOSUU, OCHOBHBIX JJIEMEHMO8, YMEHUe NPUMEHINMb MeopemuyecKue
3HAHUS NPU BINOJIHEHUU NPAKMUYECKUX 3A0AHULL,

- 4 6anna evicmasnsemcs cmydeHmy, eciu cmydeHm PACKpbll 6 OCHOBHOM nmeopemudecKue
60NpoOCyl, 00HAKO Oonyu;eybz Henmo4YHocmu 6 onpe()eﬂeHuu OCHOBHbBIX NOHAMULL.



- 3 banna evicmasnaemcs cmydeHmy, eciu cmydeHm PACKpbll 6 OCHOBHOM nmieopemudecKue
60NpoOCyl, 00HAKO Oonyu;eybz Henmo4YHocmu 6 onpe()eﬂeHuu OCHOBHbBIX NOHAMULL.

- 2 bannos vlcmasnsemcs cmydeHmy, eciiu npu omeeme Ha meopemudecKue 60npocovl cmydeHmOM
OonyweHo HECKONIbKO CYUeCni6eHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHBIX noHsAmull. Jlocuxa u
nojiHoma omeemda cmpadaiom 3AMEMHbIMU USBAHAMU. 3aMemHbl l’lpOéeJlbl 68 3HAHUU OCHOBHbLX
Memooos. Teopemuqecmte 60NPOCHL 8 YEI0M U3TOIHCEHBL docmamquo, HO C nponyckamu
mamepuaia. Hmeromces NpUHYyUnuajilbHsvle OWUOKUY 6 02UKe nocmpoerus omeema Ha 60npoc,

- 1 6ann svicmasnsiemces cmyoenmy, eciu Omeem Ha meopemudecKue 60npPoCsl CEUOEMeNbCEYem 0
HEeNOHUMAHUU U KPAUHe HeNOTHOM 3HAHUU OCHOBHBIX NOHAMuULL U Memooos. ObHapysicusaemcsi
Omcymemeue HaeblK08 NPUMEHEHUsL MeOPeMmUYeCKUX 3HAHULL NPU SbINOJHEHUU NPAKMUYECKUX
3a0aHul.

KonTponbHo-oneHOYHBIe MaTepHaJibl. Bonmpocs! k 3auery.
o nuciuiuiiie KoHnenunu coBpeMeHHOro ectecTBO3HAHUS

1. V3MeHeHus NpeacTaBIEHUH O BPEMEHM M NPOCTPAHCTBE IO MEPE Pa3BUTHSI HAYKHU.
[Tepexon ot nmpencTaBieHn KIIacCUYECKoM MeXaHUuK HbI0TOHA K MpeacTaBIeHUSIM DUHIITENHA.

2. CyTh KOHIIETIIMU aTOMH3Ma B ee pa3BUTHU. Ee CBsI3b C COBpEMEHHBIMH HpolieMamu
MOCTpOEHUs enuHOM (pusnueckoil Teopuu. BemectBo kak cucrema uactuil. [IpoOnema momcka
«TIEPBUYHBIX OOBEKTOBY.

3. 3aKOHBI TEPMOJVHAMHKHN H30JIMPOBAHHBIX CUCTEM. [IOHATHS: «IIOJNOKEHHE PAaBHOBECHS,
«TEMIIEpaTypay, «BHYTPEHHSSA SJHEPTUD», «IHTpoNHs». CBsI3b SHTPONMH U BEPOSTHOCTH.

4. Tlonstue (das3er u (ha3oBoro mepexoza, mpuMmepsl. SBrneHus nepenoca: aAuddy3us, ocMoc.
Omnuimre npouecc GOpMUPOBAHUS U NEPeAadd HEPBHOTO UMITYJIbCA 110 HEHPOHY.

5. Konnermuu Onm3konelcTBuUs U AanbHOAeHCTBUA. [lomepednbie, POJOIBHBIE U CTOSYNE
BOJIHBI B ympyroil cpeae. Dddext Jlomiepa u ero ucrnoyib3oBaHue. UTo Takoe «KOr€peHTHOCTHY,
«PE30HAHCY, IOISAPU3ALUI» ?

6. Ilonarue «mose», Teopusi IEKTPOMArHUTHOTO MOJsA. Pa3BUTHE NMpeACTaBIEHUN O CBETE.
Kak m kxem ObUIO MOKa3aHO, YTO CBET €CTh AJIEKTPOMarHUTHas BojgHA? B dem mnposBistoTcs
BOJIHOBBIE CBOICTBaA cBeTa? KakoB CIIEKTP AJIEKTPOMAarHUTHOTO U3JIy4eHUA?

7. JIACKpPETHOCTb M HENPEPBIBHOCTH MaTrepuu. B Kakux SBJICHHUSIX TPOSBISIOTCA
KOPIYCKYJIApHble cBOicTBa cBeTa? IIpoOieMbl TEIUIOBOIO H3JIyYeHHs M CO3JlaHHE KBAaHTOBOM
TEOPHH CBETA.

8. IlpeacraBneHuss 0 CTPOEHUU aTOMOB B CBOEM pa3BUTUHU. OTKpbITHE 3JIEKTpOHA. B Kakoit
CTETIeHU aTOM MOXO0X Ha coyiHeuHyto cucteMmy? [loHaTue o0 sHepreTHYecKux ypoBHSX U Mepexoax.

9. Kakue gacTulbl COCTABIISIOT SIIPO aTOMa, KaKoBBI €ro pa3Mepsl? [loHsATHE «21eMeHTapHbIE
JacTULIbI», UX Kiaccudukanus. Kak onu nccnenyrorces? B uem cocTouT runoresza KBapkoB?

10. Ilosicaure cyts runotessl Jlyn ne bpoins. Kak u xkem oHa Obuia SKCIIEPUMEHTAIBHO
MIOATBEPXKCHA, KAaKO€ 3HAYCHHE /I €CTECTBO3HAHMsS HMMEET HCIOJb30BAHME KOPIYCKYJISAPHO-
BOJIHOBBIX CBOWCTB BellecTBa?

11. Cnenuduka MUKpoMHpa MO CPAaBHEHHUIO C M3yYEHHEM Mera- u Makpomupa. [losicHute
IIPUHIUIIBI HEONIPEACIEHHOCTH, COOTBETCTBUS, IPUUYUHHOCTHU U JOIIOTHUTEIBHOCTH.

12. Kak M3MEHWINCh CTpaTeTrHs MO3HAHUS U MPEACTABICHUS O CIyYalHOM M 3aKOHOMEPHOM
npu uccnenoBanus Mukpomupa? I[loscHute posb npubopa B KBAHTOBOM MEXaHHKE.

13. SIBneHue paanoakTUBHOCTU (€CTECTBEHHOM M MCKYyCCTBEHHOH). Peakiuum aenenus snep,
po0JIeMbI SHEPTeTUKH, CBA3aHHBIE C 3TUMH PEAKIMSIMU.

14. Peaknuu cunTe3a snep. VICTOYHWMKM SHEPTUU 3BE3J, JIBOJIONMS OOBIYHBIX 3BE3N W
KpacHbIX ruranroB. [lepcnextussl apomonnn ConHua.



15. Yro n3ydaer XxuMusi, KaKOBbI OCHOBHBIE JTallbl €€ pa3BUTUA? PazBuTue npencraBieHuii o
COCTaBe BELIECTB M CTPYKType MoJiekyl. [loHsTHe XUMHUYECKOro »3JeMEHTa, XUMHUYECKOTrO
COEAMHEHUS, XUMUYECKUX CBSI3€H, pOJIb SHEPTUU U SHTPOIMHU IPU 00pa30BaHUU MOJIEKYIL.

16. Ctpoenue xuakocteit. OObsICHUTE 3HAUE€HUE B JKUBOI MPHUpPO/e OONBIION TEIIOEMKOCTH
BOJIbI, OOJIBIIIOrO TIOBEPXHOCTHOTO HATSHKEHUS W CBOWCTBA KaMWUIAPHOCTH. (OCOOEHHOCTH
pacTBOpEeHHs B BOJIE pa3iIMuHbIX BenlecTB. [ uapoduiabHbie U rupodoOHbIe MPOLIECCHI.

17. PacnpocTpaHEHHOCTh XMMHUECKHUX DJIEMEHTOB Ha 3emyie U B ee Ouocdepe. B uem
€IMHCTBO XMMHUYECKOIO COCTaBa HUBBIX OPraHU3MOB M HEXHMBOM Mpuponasl? CTpoeHue atoma
yIJIepoAa U €ro pojb B JKUBOHM mpupozae. Poib KaTaauTHUUECKUX PEAKLUM B KU3HEAESITEIBbHOCTH
OpPraHH3MOB.

18. PazButue Omonoruu, M3MEHEHHE ee IieNieil U METOJOB B CBA3M C Pa3sBUTHEM JPYIHX
€CTECTBEHHBIX HAyK. 3HAUECHHE MOJIEKYJIIPHON OMOJIOTHH B Pa3BUTHUN HAYKU O KUBOM MaTepuu.

19. OcHOBHBIE TOJIOKEHUSI U 3HAYCHHE KJIETOYHOM TEOpuu B pa3BUTUHU Ouonoruu. Kakumu
METOJJAMM YZIAJIOCh W3YYHUTh COCTaB KMBOW KIETKH M €€ MOJEKyJIspHoe cTpoeHue? Omnummre
(GyHKIUY KJIETOYHBIX MeMOpaH. OxapakTepu3yiiTe cTpoeHue u ouonornueckoe 3HaueHre ATD.

20. dopmupoBanwe wuaed osBomouuu, Teopun Jlamapka wu [lapBunHa. JlokazarenbcTBa
9BOJIIOLIMN OPTaHUYECKOro MUpa. BHUIpl M3MEHUYMBOCTH, UX CXOJACTBA M OTIMYMA. EcTecTBEHHBIN
oTOop Kak Hampasisitomuil (axkrop sBomonuu. Ilonsrtus «momymsuus » U «Bua». [louemy
MOMYJISALUS SIBJISIETCS €IMHULIEHN dBOIIOLIMU?

2]1. CymHOCTh MHKPO- M MAKPO3BOIIOLWH, NPHUMEPHI JEUCTBYIOIIMX B HHUX IPOLIECCOB.
ITonsiTvie 0 HEONAPBUHU3ME U CHHTETUYECKON TEOPUH SBOJIFOLIUH.

22. YTo Takoe «TeH», «KOIOH», «HYKJIEOTHUIbD), «HYKIECHHOBBIE KHCIOTBI»? UTO mM3ydaer
TeHETHKa, KaKk OHa pa3BuBaiach? KTo u xorna noctpous Mozens crpykrypsl JIHK? PasnoBugHoctn
PHK, nx 3naueHme.

23. Kak mpoucxomuT nenenue kinetok, sapa u JJHK? Kax nmpoucxomut Omocunres? Kax
peanusyeTcsi cucTeMa BOCIPOU3BOICTBA?

24. Tlonstue «6mochepa», ee ¢pyHkuuu U obomouku. YueHue Bepnajackoro o 6uocgepe.
OcHoBHble 3Tanbl pa3Butus Ouocdepsl. CpaBHHUTE OMOMAcCy MOBEPXHOCTH CYIIM, TOYBBI H
MUpoBOro okeana. Kpyrosopot Bemect B 6uocdepe. ['unoress! npoucxoxaeHus xusoro. [louemy
KHU3Hb TIOKa OOHapyKeHa TOJILKO Ha Halllel rianere?

25. OxapakTepusyiiTe MOHATHUS: «IKOCHUCTEMa», «OMOTEOIEHO3 », «IKOJIOTHYecKasl HHIIay,
«OunoteHo3». Uem ompenensieTcst UX yCTOMYUBOCTD, KAKUE CBSI3U CYIECTBYIOT MEX/1y OpraHU3MaMU
B JKOCHCTEME, KaKMMU MOJIENIIMU OIMCBHIBAIOT OTHOILICHHUS MEXAY TPO(PHUUECKUMHU YpPOBHSIMHU B
6uoneHo3ax? [moOanbHBINA HKOIOTHYECKUI KPU3HC, €r0 MPUYNHBI U EPCIEKTUBbI IPEOJOTICHHUS.

26. Pacnpenenenne Ha 3eMie coiaHeuHor sHepruu. Konnenmus kossomonnu. CynecTByer Iu
Hoocdepa ceitgac?

27. BceneHHas, ee pa3sMmepbl, COCTaB M MOJENM pa3BuTHua. HaszoBure sMmumpuueckue
MOATBEpXKACHU  pacmupeHuss  BceneHHon?  UTo  O3HayaeT  «CTalMOHApHOCTB» U
«HecTaloHapHOCTh » Beenennoit? Kakue HabmoaeHus noarBepanian Mojiens bonbinoro B3peisa?

28. TlosicHWTe, YTO TaKOe «TaJlaKTHKa», KakoBa WX (opMa W CTpoeHue. [e HaxomuTcs
colHe4Hasi cucrema B Hamed [amaktuke? Kak m3aMeHWIM (QU3MUECKy0 KapTHMHY MHpa oOmas u
crelMagbHas TeopuH oOTHocuTenbHOCTH? Kak cBfizaHbl Macca M SHEpruss B TEOPHUH
OTHOCHUTEIILHOCTH?

29. IlonsaTme 3aKkoHA MPUPOABI, THUIBl 3aKOHOB B HAyKe: JETEPMUHUCTCKUI 3aKOH,
BEPOSITHOCTHBIM 3aKOH, 3aKOH KaK TEHJEHIUs, 3aKOH KaK OTpaHWYeHHEe Pa3HOoOpa3us. 3akoH U
nesecoo0pa3HocThb. [IpuMeps! 1enecooOpa3HOTo MOBEACHUS B KUBOM M HEXKUBOU MPUPOJIE.

30. Uro Takoe «MyTanus» W Kakue MyTanuu ObiBaioT? HacnemyroTcs nu mpuoOpeTeHHbIE
npu3Haku? DBOJIONUS BHUJIOB C TOYKU 3pEHHUs TNeHEeTHKU. B ueM ocoOeHHOCcTH OMOTEXHOJIOTHI:
TEHHOH U KJIIETOYHON MH)KEHEPHUH, UX BO3MOXXHOCTH, TOCTHKEHUS U MIEPCIEKTUBBI?

31. T'eoceprl. Bo3HukHOBeHHE U 3BONIONUS OKeaHa U arMocdepsl. Bo3HuKHOBeHME
o6uocdepsl, XMMUYECKas SBOJIOLMS TMpeHKU3HEHHBIX (GopM. buocdepa kak omHa u3 oOo10ueK
3eMuIH.



32. lloHATHE O MpPOCTHIX, CIOXKHBIX, YCTOWYMBBIX, HEYCTONYMBBIX, H30JIMPOBAHHBIX H
OTKPBITBIX CHUCTEMax, 00 0oOpaTHUMbIX U HEOOpaTUMBIX Hpoleccax. MakpocucTeMbl BIalId OT
paBHOBecus. [lpuHuun sokanpHOro paBHoBecus. IloHsTHe auccunaTtuBHOW CTpyKTypsl mo M.
[Ipuroxuny.

33. Kak BO3HMKAIOT CTPYKTYpbl U3 Xaoca B HEOPTaHUYECKOU U UBOW MaTtepusax? IIpumepsl.
YcinoBust o6pa3zoBaHus CTPYKTYp U3 Xaoca. UTo Takoe cuHepreTuka?

34. Camoopranu3anusi MaTepuy B IPOLECCE IBOJIOLNHU TaJIaKTUK, 3Be3]l, Iu1aHeT. [losicHure
poOJieMbl TPOUCXOKIEHUS M DBOJIONUM Hamled IulaHeThl. B ueM CyTh TMNOTE3 TEKTOHMKHU
TuToCepHBIX IUINT, Apeiida koHTHHEHTOB? COBpEeMEHHbBI BapuaHT THUMOTE3bl MOOMIHM3MA.
[TosicauTe BBIpa)KE€HNE: «3€MIISI — KHUBOW OPTaHU3M.

35. DneMeHTHI reoxpoHonoruy. KoHuenuun sBoonnun pacTUTENBHOTO U )KUBOTHOI'O MUPOB B
COOTBETCTBUM C TeoxXpoHojoruueckoi mkanoi. IIpomecc ¢doTocuHTe3a, ero 3HaueHue Ui
JBOJIFOLUH.

36. KoMnproTephl, MAaTEMAaTUYECKHUE MOJICIIA U HEJIMHEWHbIC SIBJIICHUS. JJMHAMUYECKUI XaoC U
oudypkanm, AUCCUNATUBHBIE CTPYKTYpPhl B OKPECTHOCTH TOukd Oudypkanuu. Maremaruueckoe
MOJIETUPOBaHHUE OMOJIOTUUECKOMN 3BOTIOIIH.

37. ®enomeH yenoBeka. C Kakoro BpeMEHM HauuMHaeTcs yesoBedeckast ucrtopus? [lossinenne
pe4H U POJIb KOJUIEKTUBHBIX B3aUMOJECHCTBUN.

38. Konuenmus stHoreHesa no JI.H.I'ymuneBy. SIBneHust camoopraHu3aiui 1 UHEPTHOCTU B
(dbopMupoBaHUU YenoBeueckoro odmectna. Kakue aHaaoruu pa3BuTHsI ’THOCOB MOKHO MPOCIIETUTh
IIPU COTMOCTABIICHUU UX C TeopHueil (pa3oBbIX mepexonon?

39. Kak Bpl moHmMaeTe mpoOJIeMbl COIMAIBLHON SKOJIOTHH, ATOJOTUHM M CONMOOMOIOTHN?
YenoBek Kak MpeaMeT oOIIecTBOBeAeHHs U ecTecTBo3HaHuMs. Koumenuuss Hoocdepsl 1o
Bepnaackomy. CyTh aHTPOITHOTO IPUHIIUIIA.

40. CoBpemeHHas €CTECTBEHHOHay4yHas KapTHHa MHpa. Bplienure posib TIe€HETHKH,
KHMOEpHETUKH U TicuxoaHanu3a. Kakue mnapaJoKChl, OIrpaHUYEHMs] U 3aTPyAHEHHUS HMEIOTCS B
pazButun Hayku? IlpencraBbTe HayKy B BHAE DBOJIIOLMOHHOIO IIpOLEcca M ONUIIUTE €€
ommxaiiiee Oymyree.

Y4uedHo-MeTOoAMYECKOE M HH(POPMALIMOHHOE 0O0eceyeHne JUCIUNIHHBI
5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4e0HOM JUTEpaTyphbl, HEOOX0AMMOI I
O0CBOCHMUA NJUCHUIIJIMHBI

Ocnosnasn numepamypa

1. TymuuoB B.®. KoHienmuum CcOBpEMEHHOTO €CTECTBO3HAHUS. YUEOHHK [DJIEKTPOHHBIN
pecypc] / Tymunos B. @. - M.: JlamkoB u Ko, 2010 - 483 c.

2.  JlocTynm K TEKCTY JIEKTPOHHOTO H3/aHUS BO3MOXKEH uepe3 DIEeKTPOHHO-OHOIMOTEUHYIO
cucremy "YHuBepcurerckas Oubnuoreka online" .— <URL:http:/biblioclub.ru/index.php?
page=book&id=254014>.

3. KapnenkoB C.X. KoHuenuuum COBPEMEHHOIO €CTECTBO3HAHMS [3IEKTPOHHBIM pecypc] :
yueb. mocodue / C.X. KapnenkoB ; C.X. KapnenkoB .— 12-e uzn., mepepal. u 1om. —
Mocksa : Jlupekr-Menua, 2014 .— 624 c. JlocTyn K TEKCTy S3JIEKTPOHHOTO HW3JaHUS
BO3MOXKEH 4epe3 OJIEeKTPOHHO-OMOIMOTeuHyl0 cucteMy "YHuBepcuTeTckas Oubianoreka
online" .— <URL:http://biblioclub.ru/index.php?page=book&id=229405>.

/Jlononnumenvnaa a1umepamypa
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1. Tpymesurkas T.I'. Korueniuu coBpeMeHHOTO €CTeCTBO3HAHUS [JEKTPOHHBIN pecypc] : yueo.
nocobue / T.I'. I'pymeBurikas, A. Canoxun .— 4-¢ u3j., nepepad. u gomn. — Mocksa : Jlupekt-
Menna, 2014 .— 480 c. focTyn K TEKCTY 3JEKTPOHHOIO U3/IaHUS BO3MOXKEH Yepe3
DNEeKTPOHHO-OMOIMOTEUHYIO CUCTeMY " YHUBEpCHUTETCKass OndmmoTeka online".—
<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. HWxonnukoBa H.M. Konnenmuu coBpeMeHHOTO €CTeCTBO3HAHUS. Y ueOHOe mocodue
[DnexTponnsiii pecypc] / UkorankoBa H. 1. — M. : FOnuT-/lana, 2012 .— 288 ¢. loctym k
TEKCTY AJIEKTPOHHOTO M3/1aHUsI BO3MOXKEH Uepe3 DNEeKTPOHHO-OUOINOTEYHYIO CUCTEMY
"YauBepcurerckas o6udmmoreka online".— <URL:http://www.biblioclub.ru/book/115158/>.

3. Pyzasun W.I'. KoHuemnimu coBpeMEeHHOTO €CTECTBO3HAHUS [ DNeKTpoHHbIH pecypc] / 1.
Py3aBun .— Mockaa : [IpocnekT, 2015 .— 288 c¢. JlocTyn K TEKCTYy 3JIEKTPOHHOTO U3JaHUS
BO3MOJKEH uepe3 DINEeKTPOHHO-OMOIHOTEUHYIO cucTeMy " YHIUBEPCUTETCKAsE OMOIHOTeKA
online". <URL:http://biblioclub.ru/index.php?page=book&id=251655>.

Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANIMOHHON ceTn «MHTepHETY,
He00X0AMMOi 1JIs1 OCBOCHUS JUCIHUIIJIMHBI (MOXYJIs1)

1) www.edu.ru/modules.php

denepanabHBIN 00pa30BaTEIbHBIN TOPTAT

Karanor o0pa3oBaTeNbHBIX ~ HHTEPHET-pECypcoB. HOpMaTUBHBIE JTOKyMEHTHI  CHCTEMBI
oOpazoBanusa. [ocymapcTBeHHble  oOpa3oBaTeibHbIE  CTaHIAPTHL.  By3bl,  TEXHUKYMBI.
JuctanumonHoe o0yueHue.

2) Karanor Hay4HBIX pecypcoB

CobOpanue CCBUIOK Ha CaWTBl COAEpKallMe KHUTH U CTaTbd 10 €CTECTBEHHOHAYYHBIM
mucuuiiuHaM. Pasznensl: Matematuka u gusuka, undponas 00paboTKa CUTHAIIOB, PAAMOTEXHUKA U
AIIEKTPOHMKA, OMOJIOTHS, XUMUS, aCTPOHOMHUS, ITporpammupoBanue. OcHoBHbIE paszensl: CpeacTsa
nmoucka HayuyHod wuHpopmaruu B Internet; Hayunas nurteparypa B uHTepHeT, Henuneiinas
nuHamuka; Heliponuelie cucremsl; YucaeHHbIE METO/BI.

3) DjVu BUBJIMOTEKU

[Tepeuens 6ubmmorek DjVu 1o HampaBiieHUSIM: €CTECTBEHHOHAYYHBIC, TEXHUYECKHUE, IPOUHE.
Allbest.ru. Ilepeuens OMOIUOTEK IO PA3TIUYHBIM HAMPABICHUSM.

6. MarepuajbHO-TeXHMYECKasi 0a3a, HeoOXoauMasi J1sl OCylIeCTBJIeHUs 00pa30BaTe/IbHOTO

nmpouecca 1o ImCumIJInHe

2 Konnermun 1. yuyeGHas aynuTopus Aynutopus Ne 405 1. Windows 8
2 COBPEMCHHOI'O | JJIsi npoBeeHusi | YueOHass MeOenb, y4eOHO-HArVIsJHbIC Russian.
€CTECTBO3HAHM | 3aHATHH JIEKUMOHHOIO | mocobus, Windows
s THOAS JOCKa,HOYTOYK,MyJIbTHME 1A~ Professional 8
ayIuTopus Ne 405 | mpoexTop Mitsubishi XD3200U, skpan Russian
(xumdax Kopmyc), | ¢ anekrporpuBogoM  300*400cm Upgrade.
ayUTOpHs Ne 311 | Spectra Classic. Oorosop Ne 104
(xumdpax KOpIyc), Aymatopust Ne 311 oT 17.06.2013 r.
Ay TOPHUS Ne 310 | Yuebnast meGenb, ydeOHO-HATTIAIHBIC JInueH3nn
(xumdax KOpPIIyC), | mocoOusi, [I0CKa, HOYTOYK,IIPOEKTOP 6eccpoyHble
AyIUTOPHS Ne 305 | Mitsubishi XD 600U, oskpan c¢ | 2. Microsoft
(xumdax KopIryc). anekTponpuBonoM Projecta 183%240cm Office Standard
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2. yueOHas
aymmTopust ISt
NpoBeJeHns 3aHATHH

CeMHHAPCKOro TUMA:
ayIuTopus Ne 405
(xumdak KOpITyC),
ayaquTOpUs No 311
(xumcak KOpIIYC),
ayIUTOPHS Ne 310
(xumcak KOpIIYC),
ayIuTOpHS Ne 305
(xumdax xoprryc).
ayIuTOpUs Ne
(xumMcaxk xopryc),
ayIUTOpUs Ne
002(xumdak xopmyc),
aymutopust  Ne
(xumcaxk xopmyc),
aymutopust  Ne
(xumdax Kxopiryc),
aymuropust Ne
(xuMcak KopIyc).

3. ydyeOHast
aymuTopust Jifi b
TEeKYyIIero KOHTPOJIsA U
NPOMEKYTOYHOM
arTecTallMu: aAyJUTOPUS
Ne 405 (xmmcpak xopiryc),

001

006

007

008

ayIuTOpUs Ne 311
(xumdak KOpITyC),
Ay TOpHUS Ne 310
(xumcak KOpILYC),

ayIUTOPHS Ne 305

(xumMcak Kopmyc).

4. yueOHast
ayquTopust st
MPOBeIeHNsI TPYNIOBBIX
u HHANBHUIYATBHBIX
KOHCYJIbTALMIA:
ayIUTOPUS No 405
(xuMmpak KOPITYC),
ayUTOpUs Ne 311
(xumdax KOPITYC),
ayIuToOpus Ne 310
(xumak KOpITyC),
ayIuTOpUs Ne 305

(xumMcak Kopmyc).
ayIUTOpUs Ne
(xumdax xopiryc),
ayIUTOPUSA Ne
002(xumak kopiryc),
aymutopust  Ne
(xumMcaxk xopryc),
aymaropust Ne
(xumcaxk xopmyc),
aymaropust  Ne
(xumdax KopIryc).

5. nomeuieHus A
CaMOCTOAITeJIbHOM
padoTbI:
ynTanbHbl 3am Ne 1
(TmaBHBIN KopIIyc),

001

006

007

008

Matte white.

Aynutopus Ne 310
YueOHast mebenb, ydeOHO-HATIIIHBIC
rmocoowst, JIOCKa,
HOYTOYK,MYJIbTUMEINA-TIPOCKTOP
Mitsubishi EW230ST, JKpaH
nactennbiii Classic Norma 244%183.

Aynurtopust Ne 305
YyeOHast mebenb, ydeOHO-HATTIIHBIE
mocoowsi, JIOCKa,
HOYTOYK,MYJIbTUMEINA-TIPOCKTOP
Mitsubishi EW230ST, JKpaH
HacteHHbIH Classic Norma 244*183.

Aynurtopus Ne 001
VYueOHast Me0enb, y4eOHO-HAISIHbIE
oco0us, JOCKa.

Aynutopus Ne 002
Y4eOnass mebenb, ydeOHO-HATISATHBIC
IIoco0Ous, JOCKa.

Aynutopus Ne 006
VYuebHass meOenb, y4eOHO-HATIISTHEIC
mocoOwus, T0cKa.

Aynutopus Ne 007
VYueOHast mebOenb, y4eOHO-HATISIIHBIC
mocoOusi, JocKa.

Aynutopus Ne 008
YyeOHast mebenb, ydeOHO-HATIIIHBIE
rmocoOus, JockKa.

Yuranabublii 321 Ne 1
Hayunblii u y4eOHbIH (oHI, HaydHAS
neproauka, [IK (MonoGmok) - 3 mir.,
HeorpaHnueHHbIH noctyn k OBC u BJl;
KOJIMYECTBO MOCATOYHBIX MeCT — 76.

YUuraabHblid 3270 Ne2
Hayunsnii u yueOHBIN (OHJ, HaydHAs
TIePUOJINKA, TIK (MOHOOJIOK),
MOJKIIIOYEHHBIX K ceTu UHTepHet, — 8
IIT., HEOrpaHU4eHHbI foctyn k ObC
u b/[; konmnyecTBO MOCagOUHbBIX MECT —
50.

YuraabHbii 324 Ne 5
Hayunplii u y4eOHbI (oHI, HaydHAs
nepuomuka, [IK (MoHOOMOK) - 3 miT,
HeorpanmueHHbIH goctyn k OBC u B/I;
KOJIMYECTBO MOCA0UYHBIX MeCT — 27.

YurajabHbli 321 Ne 6
Hayunblii u y4eOHbId QoHI, HaydHas
neproauka, [1K (MoHOOMOK) - 6 1T,
HeorpanmueHHbIH goctyn k OBC u BJI;
KOITMYECTBO MTOCa0UHbIX MecT — 30.

YuranabHbli 320 Ne 7
Hayunerit m yueOHBI (GOHI, HaydHAs
nepuoauka, 1K (MoHOOMOK) - 5 1T,
HeorpaHnueHHbIi noctyn k ObC u BJI;
KOJIMYECTBO MOCAI0UHBIX MecT — 18.

JlaGopaTopus Ne 206
YuebHast MeOenb, yueOHO-HATIIITHBIC
nmocoOus1, Memanka MarautHas EcoStir
(1.571,300-2000006/MuH, mTaThopMa
miam. 120mMM,0e3 HarpeBa), MemIanka
MarauTHas [19-6110 (zo 1, ¢ momorp.

120C), memanka marautHas [13-6110
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yuTaNpHBIA 3am Ne 2
(puzmar KopILyC-
y4eOHOe), 9N TaTbHBII
3a1 Ne 5
(TyMaHUTapHBIHA
KOPITyC), YU TAIBHBIH 3al
Ne 6 (yueOHbIit
KOPITYC), YU TANBHBIH 32
Ne 7 (rymaHuTapHBIN
KOpITyC),1a00paTopust
Ne 206(xumpak
Kopmyc), JnabopaTtopus
Ne 209(xumdak
KOpITyC),1a00paTopust
Ne 419(xumdak
KOpIyC).

5. ITomemenue I
XpaHeHus u
npodpuIaAKTHYECKOr0
00CJTyKUBAHUS
y4eOHOro
o0opynoBaHMs:
naboparopusi  Ne
(xuMcak xopmyc).

013

(mo 11, ¢ momorp. 120C), memanka
marautHas [19-6110 (o 11, ¢ momorp.
120C), wmemragka  MarHuTHas  C
momorpeBoM [19-6110M, wmemanka
MarHuTHas ¢ nogorpesoM I13-6110M,
MHKpPOCKOII, MHOTO(YHKIIMOHAILHOE
YCTPOHCTBO KyoceraFS-1030MFP,
HOYTOYK HPPavilion, IIPOEKTOP
BenQMP612C, HOYTOYK HP
6820sT2370 17 WXGA, monurtop 19"
Samsung 93 1BWSFVTFT,cucremusrit
onok IntelCore B KOMILIEKTE, HaMSITh
NransTS 4G, cryn UCO/gaepn/ (6miT.),
HOYTOYK ASUSKS52JE
15.6"/IntelCorei3 370  M/DVD-
RW/CAM/WiFi/Win7BASIC.

Jladopatopus Ne 209
Yyebnas mebenb, ydeOHO-HATIISAHBIE
MocoOusi, KOMIIBIOTEP B  COCTaBe:
cucteMuslii 6mok DEPO  460MD/3-
540/T500G/DVD-RW, wmonutop 20"
Samsung, MHOTO()YHKIIHOHATBHOE
YCTPOMCTBO  (IIpUHTEpP/KOHUpP/CKaHep)
FS-1030 MFR, mnpuntep mna3epHsbIit
MOHOXpOMHBIH Samsung ML-3310D,
OpuduHr IIPUCTaBKa, Kpecio
«IIpectmx», TymMOO4YKa MOOHIIBHAS,
cryn "llpectmx", CTON THCBM., CTOM
nuceM., cryan MCO

JlaGopaTopus Ne 419
VYueOHast Mebenb, y4eOHO-HArVIsJHbIC
nocoowus, MHOTO(YHKIIMOHATIbHOE
ycrpoiicteo HP Laser, ruiaHmeTHbli
xommbioTep Apple iPad 64 GB Wi-Fi
+3G UYepnsit A4-1.00ITm,64I'b ¢
YeXJIOM, KOMHMPOBAIBHBIA  aImapar,
KOITMPOBAJILHBIH armapar

JlaGopaTopus Ne 013
Kommaext mebenun BHP, Becer GR-120
(120r*0,1Mr) BHYTp. KamuOpoBKa, C
noBepkoi,  meHTpudpyra  OITH-8,
MHOTO(YHKITMOHAIBHOE  YCTPOHCTBO
HPLaserJetM 1536 DNFMFP
(CE538A)128mb, AIIEKTPOTUTUTKA
momorp. 120C), memanka MarHUTHas
[13-6110 (mo 1m, ¢ momorp. 120C),
MellaJika MarHvuTHasgd C MOOAOIPECBOM
I13-6110M, wmemanka MarHuTHas c
nogorpeBoM [19-6110M, mukpockor,
MHOTO(YHKITMOHAIBHOE  YCTPOHCTBO
KyoceraFS-1030MFP, HOYTOYK
HPPavilion, nmpoextop BenQMP612C,
HoyTOyk HP 6820sT2370 17 WXGA,

MOHUTOD 19" Samsung
931BWSFVTFT,cucremubrii 010K
IntelCore B  KOMIUIEKTE, TaMATh

NransTS 4G, cryn UCO/gepn/ (6miT.),
HOYTOYK ASUSKS52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WiFi/Win7BASIC.
JlaGopaTopus Ne 209
YuebHass mMeOenb, YIeOHO-HATSTHBIC




nocoOus, KOMIIBIOTED B COCTaBe:
cucremHblii 0ok DEPO 460MD/3-
540/T500G/DVD-RW, wmonuTop 20"
Samsung, MHOTO()YHKIIHOHATHHOE
YCTPOMCTBO  (IIpUHTEP/KONHpP/CKaHep)
FS-1030 MFR, npuntep nasepHsIi
MOHOXpOMHBIH Samsung ML-3310D,
OpuduHr MIPUCTABKA, Kpeciio
«IIpectnx», TymMOO4YKa MOOMIILHAS,
ctyn "Ilpectmx", CTON MHCHM., CTOJ
mUchM., ctya UCO

JlaGopaTopus Ne 419
YueOHass MeOenb, y4eOHO-HATISITHBIC
mocoOwus, MHOTO(YHKIIMOHATIBHOE
ycrpoiicteo HP Laser, miaHmerHbIit
komnbioTep Apple iPad 64 GB Wi-Fi
+3G UYepnwni A4-1.00ITm,64I'b ¢
YEeXJIOM, KOMHUPOBAIbHBIA  armapar,
KOITMPOBAJIBHBIH ammapar

JlaGopaTopus Ne 013
Kommnekt mebenn BHP, Becer GR-120
(120r*0,1Mr) BHYTp. KanmnOpoOBKa, C
MTOBEPKOH, uentpugpyra  OITH-8,
MHOTO()YHKIIHOHAJIBHOE  YCTPOWCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, snekTporinTka




MHWHOBPHAYKHU POCCHUU

[Tpunoxenune Ne 1

®I'BOY BO «BAIIIKUPCKUI TOCYJTAPCTBEHHBIM YHUBEPCUTET»

COJEP)KAHUE PABOUYEM ITPOI' PAMMBbBI

JHUCHUITIIINHBI Konuenmm COBPEMEHHOI'0 €CTECTBOZHAHUSA

Ha 4 ceMmecTp
(HauMeHOBaHHE TUCITUTUINHBI)
oYHasx

(opma obyueHus

Bua padorsl

O0LeM TUCHUIITTHHEI

O6mas TpynoemkocTs auctuuiuinabl (3ET / yacoB) 2/72

Cemectp 4

Y4eOHBIX 9acOB HAa KOHTAKTHYIO pa0OTy ¢ TIPETIOIaBaATEIICM 32,2
JICKLUU 16
MIPAKTHYECKUX/ CEMUHAPCKUX 16
12a00paTOPHBIX -
KOHTPOJIb caMocTosATebHOI paboThl (KCP) -

JOpyrux (TpynmnoBasi, HHANBHyalbHAs KOHCYJITAIIMsI M UHBIE BUIBI

y4eOHOH e TeNbHOCTH, ITpelycMaTpuBaroIue paboTy 00ydaromuxcs ¢

npenogasareseM) OKP 0,2

VY4eOHbIX 4YacOB Ha CaMOCTOATENbHYI0 padoTy oOyyaromuxcs (CP)

BKJTIOYAs! TIOATOTOBKY K 9K3aMeHY/3a4eTy 39,8

®opma(bl) KOHTPOJIS:
3auet 4 cemecTp




OcHoBHAA U

dopmMma TeKyI1Iero

KOHTPOJIS
dopMa U3ydeHHsI MATEpUAJIOB: JICKLIUU, IPAKTUIECKHE AOITOJIHUTC/IbHAA yCIeBaeMOCTH
Ne 3aHATHS, CEMHUHAPCKUE 3aHATUS, Ta00paTOpHbIEe PabOTHI, IuTeparypa, 3aganus no 5 (KOLTOKBHY MBI
o/n Tema u conepxanune camocCTosTeNbHAs pPadoTa U TPYJIOEMKOCTh (B Yacax) pekoMeHAYyEMas | CaMOCTOATCIbHOU KOHTPOJBHBIE ’
CTy/IEHTaM paboTe CTyJeHTOB
paloThl,
(HOMEpa u3
Beero | JIK | TIP/CEM JP CP cricka) KOMHBIOTEPHBIC
TECTHI U T.I1.)
1 2 3 4 5 6 7 8 9 10
1. | Tema 1. Merononorus, 9 2 2 - 5 O.1 1,2 Hamucats Pedepar
COCTaBHBIE YACTH U Hn1,2,3 pedepar. WHauBu Ty alIbHBIN,
JTarbl Pa3BUTHS [loaroroButhCs K | IrpynmoBOM ONPOC.
€CTECTBO3HAHUS. OTpocy. TectupoBanue
ITonsiTust mpocTpaHCTBa,
BPEMEHU U MaTepUU
2. | Tema 2. Monenu 13 4 4 -- 5 0.1.1,2 Hamncats Pedepar
KJIACCUYECKOIO Ao 1,2,3 pedepar. WNHauBu Ty aIIbHBIN,
€CTECTBO3HAHUS U [loaroroBuThCs K | IpynIoBOM ONpOC.
3aKOHOMEPHOCTHU orpocy TectupoBanue
IIPUPOJIBI
3. | Tema 3. BepositHOoCTHBIN | 14 2 2 - 10 0.1.1,2 Harmcats Pedepar
MHp, OIIUCAHUE Hnl1,2,3 pedepar. WHauBuyaIbHBIN,
MPOIIECCOB [ToaroroBuTHCS K | TpyIIIOBOM OMpPOC.
oIpocy TecTtupoBanue
4. | Tema 4. 3akonsI | 18 4 4 - 10 0.1.1,2 Hanumcatpb Pedepar
ABOJIOLINH. OTKpBITHIE 1,23 pedepar. NunuBuyanbHbIN,
CUCTEMBI " e [ToaroroBuThCs K | TPYIIIOBOM OIPOC.
caMOOpraHu3anus oIpocy TectupoBanue
5. | Tema 5. EcrectBo3Hanue | 17,8 4 4 - 9,8 O.1. 1,2 Hanucats Pedepar
Y Pa3BUTUEC LIUBUIIA3ALIUU An.1,2,3 pedepar. NunuBuyanbHbIN,

IloaroroBuThbes K

IPYIIIOBOM OIIpoC.




orpocy

Bcero yacos:

71,8

16

16

39,8




[Tpunoxxenue Ne 2

PeliTHHT IJIaH TUCIUIIINHBI
KOH!!CI’I!!HH COBQeMeHHOFO €CTECTBO3HAHUSA

(Ha3BaHME JUCIMIUIMHBI COINIACHO paboyeMy yueOHOMY IUIaHYy)
Hanpasnenue 04.05.01 dyHnaMeHTanbHas W OPUKIATHAS XUMUAS

CriennaibHOCTh  BBICOKOMONIEKYIISIPHBIE CO€IUHEHUS]
kypc 11, cemectp 4 2019/2020 1.

Buabl yueOHoli nesTeJbHocTH | bamnsa Hucno Banner
CTY/ICHTOB KOHKPETHOC 3a/laHuu 3a MuHUMAaNBHBII MakcuMaIbHBII
3a7aHue ceMecTp
Monyas 1
Texkyuuii KOHTPOJIb
1. KouTponpsHas pabora 5 5 0 25
Py6esxHblii KOHTPOJIBL
1. Pedepar 25 1 0 25
Bcero 50
Monyas 2
Texkymmii KOHTPOJIbL
1. KorrponbHast pabora 5 5 0 25
Py6esxHbIii KOHTPOJIL
1. Tect 25 1 0 25
Bcero 50
IoompuresbHbie 0aJJIbI
1. Crynenueckas onuMIuaga 0 5
2. [Tyomukanms crareit 0 3
3. Yuactue B KOH(pepeHIHH 0 2
Bcero 10
IlocemaeMocTh (0a/1J1b1 BHIYUTAIOTCS U3 0011el CYMMBbI HAOpPAHHBIX 0AJIJIOB)
1. Tlocemenne TEKIIMOHHBIX 3aHATHI -6
2. Tlocemienue 1aboOpaTOPHBIX 3aHATHI 0 -10

HTOroBbiii KOHTPOJIb

1. 3ager ‘ 0 0

VTBepskIeHO Ha 3aceaHnu Kadeaphl BbICOKOMOIEKYIAPHBIX COCIMHEHUI 1 0OIIIeH XMMUYECKOi TeXHOIOTUH
Iporokon Ne 10 ot 29.05.2018

3aB. kadeapoit E.N. Kymuam
[Ipenogasarens: C.B. Konecos
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