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Cnmcoxk JOKyMEHTOB M MaTepHAJIOB

. Ilepedyenp TUIAHUPYEMBIX pe3yJabTaToB OOy4YeHHS 1O JAUCHUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMBIMU pe3yJbTaTaMH OCBOCHHS 00pa3oBaTeIbHOMN
IIPOrpaMMbl

. lenb 1 MeCTO TUCIUILIMHBI B CTPYKTYpe 00pa30oBaTebHOM pOrpaMMbl

. Conmepxxanmne paboueil mporpamMmbl (00BEM AWCHMILIMHBI, THUIBI W BHUJBI
y4eOHBIX 3aHATHH, y4eOHO-METOJHUYECKOe OOECIeueHHe CaMOCTOSATEIBHOM
paboThl 00YJAFOIITXCS )

. @OH/JT OLIEHOYHBIX CPEJCTB MO JUCIUIINHE

4.1. IlepeueHb KOMIETEHIMI C yKa3aHHEM 3TanoB HUX (OPMUPOBAHUSA B
mpolecce 0CBOeHusl 00pa3oBaTeabHON mporpaMMel. OnucaHue rnokasaresuei
U KpUTEpUEB OIIEHMBAHMSI KOMIIETEHIIMI Ha pa3jgMYHbIX JTamax Hux
(hopMHpOBaHMS, OIIMCAHNE HIKAJI OLICHUBAHUS

4.2. TunoBble KOHTPOJIBHBIE 3a/IaHUS WM WHBIE MaTepHAIIbl, HEOOXOMMbIC
JUIs OIIEHKHM 3HAHWW, YMEHMH, HaBBIKOB U ONBITa JIEATEIbHOCTH,
XapaKTepU3yIOIUX dTanbl (OPMHUPOBAHUS KOMIIETEHIIMM B Ipolecce
OCBOEHMs 0Opa30BaTEIbHOW NporpaMMmbl. MeTroandeckue Marepuasbl,
ONPEACIAIONINE IPOLEypPhl OLICHUBAHMS 3HAHUN, YMEHHUH, HABBIKOB U OIIbITa

NEeSITeIbHOCTH, XapaKTEePU3YIOIIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIUN

. YueGHO-MeToauuecKoe 1 HH(HOpMALMOHHOE 00ecreueHUe AUCIUTITHHbI

5.1. TlepeueHb OCHOBHOW M JOTOJHUTEIBLHOW YYEOHOW JIUTEPATYPHI,
HE0OX0IUMOM ISl OCBOCHUSI TUCITUILINHBI

5.2. Tlepeuenb pecypcoB HH(POPMAIMOHHO-TEICKOMMYHHUKAITMOHHOW CETH
«lHTEepHET» M MPOrpaMMHOrO oOecredeHus, HEOOXOAUMBIX IJii OCBOCHHUS
JTUCIUTUTAHBI

. MarepuanbHO-TexHH4YecKass 0a3a, HeoOXoaumas Uid OCYLIECTBJICHUS

O6p330BaTCJ'ILHOFO npounecca 1o AMCuUIlInHe



1. IlepeyeHb MIaHHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS N0 JMCHHILIUHE,

COOTHECCHHBLIX C INIAHUPYEMBIMH pE3yJbTaTaMHU OCBOCHUS

00pa3oBaTeIbHON MPOrpaMMbI
(c opuenmayueu Ha Kapmvl KOMNEMeHYuUll)

B pe3ynbraTe ocBoeHus: 00pa3oBaTeabHOM MPOrpaMMbl 00yJaromuics J0JIKEH
OBJIAJIETh CJIEAYIOIIMMU pe3yJbTaTaMi 00y4eHHsI O JUCHUILINHE!

Pesynbrarel 00y4yeHus ®opmupyemasi KOMIeTeHIHS (C IIpn
yKa3aHuEM KoJia) Meya
-HHE
3HAHUS coJIepKaHue TPOIIECCOB OK-7 crtocoObHOCTBIO K
CaMOOpraHU3aIlluKi U CaMOO0pa30BaHus, | CAMOOPTaHU3AIUH U
HUX 0COOEHHOCTEHN M TEXHOJIOTHI caM000pa3oBaHUIO
peanu3anum, UCX0 s U3 Leen
COBEPIIICHCTBOBAHUS
1pohecCHOHATBHOM IeATETLHOCTH
MaTeMaTHYeCKHUI anmapar, OIIK-1 criocobHOCTHIO 1
HEOOXOMMBIH TSl pEeIICHUS TOTOBHOCTBIO HCIIOJTb30BATh
npodecCHoHANBHBIX 33714 B 00JIaCTH OCHOBHBIE 3aKOHBI
XHUMHH H MaTePHAJIOBE/ICHNS; €CTECTBCHHOHAYYHBIX JTUCITUTUTHH
OCHOBHBI€ TEOPETHUECKHE TIOJIOKEHUST | B MPOECCUOHATHHOU
CMEKHBIX C XUMHCH JeSITeTbHOCTH
€CTECTBEHHOHAYYHBIX TUCHUIUINH
OCHOBHbIE MOHATHS, siBIeHUs U 3akoHbl | [1K-19 roToBHOCTBIO
KJIACCMYECKON U COBpEMEHHON (DM3HKHU; | HCIOIb30BaTh 3HAHUSI OCHOBHBIX
OCHOBBI METOI0JIOTHH (PU3UKU; bu3znyeCKuX TEOpUi Ui pereHus
(yH1aMeHTaIbHbIE KOHCTAHTBI BO3HUKAIOMUX (PU3NYECKUX 3a]ad,
CaMOCTOSITEILHOTO IPUOOpETEHUS
buznyecKkux 3HaAHUM, IS
MOHUMAaHHUSI IPUHIIUIIOB PabOThHI
puOOPOB U YCTPOICTB, B TOM
YHClIe BBIXOSIINX 32 MPEAebl
KOMIIETEHTHOCTH KOHKPETHOTO
HaIpaBJICHUS
YMEHUS CaMOCTOSITEIbHO CTPOUTH MPOIECC OK-7 criocoOHOCTBIO K

oBJajieHus MH(opMaruei, oroOpaHHON
U CTPYKTYPUPOBAHHOM JUIst
BBINOJIHEHHS TPO(ecCHOHaIbHON
JESTEIbHOCTH; INIAHUPOBATh LIEJIN U
YCTaHABIMBAaTh IPUOPUTETHI IIPU
BbIOOpE CIIOCOOOB MPUHATHS PELIEHUH C
Y4€TOM YCIIOBHM, CPEACTB, IMYHOCTHBIX
BO3MOJKHOCTEN U BPEMEHHOU
NEPCIIEKTUBBI JOCTUKEHHUS,
OCYIIECTBJICHUS JEATEIbHOCTH

caMOOpranu3anuvun 1
caM006pa303aHmo




pelaTh TUIOBBIE YUeOHbIE 3a/1a4u 10
OCHOBHBIM pa3jieJlaM MaTEMaTUKU U
€CTECTBEHHOHAYYHBIX TUCLHUIIINH

OIIK-1 criocobHOCThIO U
FOTOBHOCTHIO HCIIOJIB30BATh
OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHbIX JUCHHUILJINH
B npodeccroHanbHO M
JeSITeIIbHOCTH

pelaTh TUIOBBIC YIeOHBIE 3a1a9H IO
OCHOBHBIM pazzieniaM (pU3UUECKIX
JIACIATUTHH

ITK-19 roToBHOCTHIO
HCIOJIL30BaTh 3HAHHUS OCHOBHEIX
(bU3HMYECKUX TEOPUH I pEIICHUS
BO3HUKAIOIIHNX PU3NICCKUX 33]1ad,
CaMOCTOSITEILHOTO MPUOOpETEHUS
bu3NYeCKUX 3HAHUH, IS
MMOHUMAHUSI IPUHITATIOB PAaOOTHI
puOOpPOB U YCTPOICTB, B TOM
YHUCJIE BBIXOSIINX 32 MPEIEIIbI
KOMIIETEHTHOCTH KOHKPETHOTO
HarpaBJICHUS

Bnanenus
(HaBbIKH/
OTIBIT
NesITeNbHO-
CTH)

TEXHOJIOTHUSIMH OPTaHU3aIIUH TIPOIecca
camMo00pa3oBaHUs; IPUEMAMHU
TeJIenoJIaraHus BO BpeMEHHOH
MEePCIEKTUBE, CIIOCO0aMu
IIaHUPOBAHUA, OpraHU3alnu,
CaMOKOHTPOJISI © CAMOOIICHKH

NS TeTbHOCTH; IPHEMaMHU
CaMOPETYIISIIIAN AMOIIMOHAITBHBIX U
(YHKIIMOHATBHBIX COCTOSIHUN TIPU
BBITIOJTHEHUH PO (HECCHOHAITBHON
JeSITeITbHOCTH

OK-7 crtocoObHOCTBIO K
CaMOOPTaHU3AINA U
caM000pa3oBaHMIO

HaBBIKAMH pabOTHI ¢ yueOHOM
JUTEPaTypoOil, OCHOBHOM
TEPMHHOJIOTUEN U MOHSITUHHBIM
anmnapaTtoM 0a30BbIX MAaTEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX IUCHUIUINH

OIIK-1 criocoOHOCTEIO U
TOTOBHOCTBIO HCITOJIL30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUTLINH
B IpodeccroHaIbHOM
JIEATEILHOCTH

HaBbIKaMU pabOThI ¢ y4eOHOU
JIUTEPaTypOi, OCHOBHOMN
TEPMHUHOJIOTUEN U TTIOHITUHHBIM
amnmapaToM 0a30BBIX (PU3UYECKUX
JTUCIUILIAH

ITK-19 roToBHOCTBIO
HCII0JIb30BaTh 3HAHHUS OCHOBHBIX
(GU3MYESCKUX TEOPUH VIS PEIICHUS
BO3HUKAIOIIHUX (PU3NYCCKUX 3a]1a4,
CaMOCTOSTEIBHOTO IIPHOOPETEHUS
buznyecKuX 3HAHUM, IS
MOHUMAaHHUSI IPUHIIUIIOB PabOTHI
npuOOPOB U YCTPOICTB, B TOM
YHCIie BBIXOASAIIUX 32 MPEAeTIb
KOMIIETEHTHOCTH KOHKPETHOTO
HaTpaBIICHUS




2. Leab 1 MeCTO AMCUHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl

Ienn

JO0CTAaTOYHBIX

HU3YyUCHHUA AJUCHUIIIIAHBI

Ul BBIpAOOTKHU

— (dopMupoBaHHE Y CTYICHTOB
npe/ICTaBICHUS

SICHOI'O

3HAHUM,
O  COBPEMEHHOM

€CTECTBEHHOHAayYHOM KapTHHE MHpa KaK OCHOBE LIEJIOCTHOCTH U MHOrooOpasus
IPUPOJBI, OBJANEHHS HAaydHOW W (miocockoil MeTonosiorueil u (HOpMHUPOBAHUS
HaBBIKOB €€ MPUMEHEHHs B CBOEH MPO(EeCCHOHATBHOM e TEITbHOCTH.

Jucnunnuza « KoHuenuuu coBpeMeHHOro eCTeCTBO3HAHUSA OTHOCHUTCS K

6a30601 4aCTH.

JucuuruinHa u3ydaeTcst Ha 2 Kypce B 4 cemecmpe.

Jlisi OCBOEHUS JMCUHUIUIMHBI HEOOXOIMMBI KOMIIETEHINH, Cc(HOpMUPOBAHHBIE B
pamMKax U3y4eHHs CIEIYIOIUX TUCIUIUINH:
b1.5.01 ¢unocodus
b1.5.06 ¢puzuka
b1.5.09 obuas u HeopraHu4ecKast XUMHs
b1.b.10 oprannueckas Xumusi
b1.b.12 ¢usnueckas xumus.

C J5oru4eckol W COAEpPKATEITHLHO-METOIUYECKON T. 3. 3TO HEOOXOIUMO IS
MMOHUMAaHMSI ATAlOB CTAHOBJICHUS U Pa3BUTHUSI COBPEMEHHOW HAYKH, KIIFOUEBBIX TEOPUH,
JIeKAIUX B OCHOBE COBPEMEHHOTO €CTECTBO3HAHUSI.

3. Conep:xanue padoueii mporpaMmbl (00beM THCHUILUINHBI, TUIIBI H BUABI
Y4eOHBIX 3aHATHI, Y4eOHO-MeToAHuYecKoe obecredeHHe caMOCTOSATeIbHO
padoThI 00y4aromMXxcs )

Coneprkanne pabodeii mporpamMmel ipencraBiieHo B [Ipunoxenun Ne 1.

4, D oHI 01IEHOYHBIX CpeacCTB 10 IMCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHINI ¢ YKA3aHUEM 3TAanoB UX ()OPpMHUPOBAHUSA B NpoLecce

0CBOeHNs1 00pa3oBaTe/ibHOI MporpaMMbl. OnMcaHue MoKa3areJied 1 KPUTEpUEB
OlleHMBAHHUS KOMIIETEHI[HIl HA PA3JIMYHBIX 3Tanax ux ¢popmMupoBanus,

ONUCAHMe IIKAJ OLleHUBAHUS

Kon u popmynupoBka KOMIETEHIINH

OK-7 crocoOHOCThIO K CAaMOOpTaHU3aIMU U caMOOOPa30BaHHIO

Ortan [Tnanupyembie
(YypoBeHb) | pe3yabTaThl
OCBOCHHUS oOyueHus
KoMIieTeHI| | (moka3aTenu
He 3auteno 3ayTeHo
uu JOCTHO)KEHUS
3aJaHHOTO  YPOBHS
OCBOEHHMS
KOMIIETEHIIHI)
IlepBb1it 3HaTh: COAEP)KAHUE | 3aTpyIHSETCS B HNmeer yeTkoe, 1ENOCTHOE
JTan pOIIECCOB OIIpE/IeJICHNU OCHOBHOTO | IIPEACTaBJICHUE O
(YpoBeHb) | caMOOpraHu3alliM U | COJIEpXKaHHE IMPOIIECCOB COJIep’KaHNE TIPOLIECCOB
camoo0pa3oBaHus, CaMOOpraHU3aluH 1 CaMOOPTraHU3aLUHU 1
UX 0COOCHHOCTEH 1 | caM00Opa30BaHUs camo00pa30oBaHus, UX
TEXHOJIOTUI ocobeHHocTel 1
peanu3aim, ucxous TEXHOJIOTUH pean3aiy B




U3 LeNen pamkax 0a30BbIX
COBEPLICHCTBOBAHUS XUMHUYECKUX JTUCHUIUIMH
npodeccrnoHaIbHO M
JIESITEIBHOCTH
Bropoit YMers: He ymeer cTpouts YMeer caMOCTOSATEIbHO
aTan CaMOCTOSITEJILHO IPOLIECC OBJIAJACHHUS CTPOUTH MpolLiecC
(YypoBeHB) | CTPOUTH MPOIECC uH(pOpMaIieH, He yMeeT OBJIaJIeHUsT HHPOpMAIUEH,
OBJIaJICHUS IUTAHUPOBATh LIETH U 0TOOpaHHON U
uHpOpMaIneH, YCTaHABJIMBATh CTPYKTYPUPOBAHHOM IS
0TOOpaHHO U IPUOPUTETHI TP BEIOOPE | BBITIOJHEHUS
CTPYKTYPUPOBAHHOM | CLIOCOOOB MPUHSATHS npodeccuoHaibHON
JUISL BBITIOJTHEHUS perieHuit JIeSITeNIbHOCTH;
npoecCuoHaIbHON MJIAaHUPOBATH 1NN U
NeSITENIbHOCTH; yCTaHaBIIMBAaTh
IJIaHUPOBATH LIENU U IPUOPUTETHI NPHU BbIOOpE
yCTaHaBIUBAaTh CIOCOOOB MPUHATHS
IIPUOPUTETHI IIPU pereHuin
BBIOOpE CIIOCOOOB
MIPUHATHS PEIICHUI
C y4ETOM YCJIOBUH,
CPEICTB,
JUYHOCTHBIX
BO3MOKHOCTEN U
BpPEMEHHOU
MEePCIIEKTUBBI
JOCTHKEHHUS;
OCYILIECTBIICHUS
JeSITeIbHOCTH
Tperuii Bnaners: He Biazeet Texnomorusmu | Biageetr HaBbIKaMu
JTan TEXHOJIOTUSIMU OpraHu3aluy mnpoiecca OpraHu3aiuy mnpoiecca
(YypoBEHB) | OpraHmM3aiuu caMmoo00pa3zoBaHus, caMmoo0pa3zoBaHus,
nporecca npueMaMu IpHeMaMH LieJernoaranus,
camo00pa3oBaHus; esernoaaraHus, crocobam MjIaHUpPOBaHUS,
npueMaMu crocobamu OpraHu3anui,
eJernoaaraHus Bo IUTAHUPOBAHUS, CaMOKOHTPOJIS U
BPEMEHHOM OpraHu3aIuH, CaMOOLICHKHU JeSITEIbHOCTH;
NEPCIIEKTUBE, CaMOKOHTPOJIS U IpHEMaMH CaMOPETYIISINH
crocob6amu CaMOOLIEHKH IIPU BBITIOJIHEHU T
IUTAHUPOBAHMUS, JEeSITeIbHOCTH npodeccroHanbHO I
OpraHu3aIuH, JESITEIbHOCTH
CaMOKOHTPOJISL U
CaMOOLIEHKH
JESITENILHOCTH,
npueMaMu
CaMOpEeryJISLHUU
SMOILIMOHAJIBHBIX U
(GYHKIMOHATIBHBIX
COCTOSIHUM TIpH
BBITIOJTHEHU U
npodeccruoHanbHO I
JESITEIBHOCTH




OIIK-1 crtocOOHOCTBHIO U TOTOBHOCTBIO UCIIOJIB30BaTh OCHOBHBIE 3aKOHEI
€CTECTBEHHOHAYYHBIX TUCIUIUIHH B TPOPECCHOHATBHON ACSITETbHOCTH

Ortan
(ypoBeHb)
OCBOCHHUS
KOMIICTCHITH
u

[Inanupyemsle
pe3ynbTaThl
00y4eHus
(mokaszarenu
JOCTHKEHUS
3a/IaHHOTO
OCBOEHUS
KOMIIETECHITHI)

YPOBHSA

He 3aureno

3aureHo

[IepBb1it
JTan

(ypoBeHb)

3HATh:
MaTeMaTHYeCKuH
ammapar,
HEOOXOINMBIN 1A
perieHus
pohecCHoHATBHBIX
3a7a4 B o0yacTu
XUMHUHU 1
MaTepuaIoBeACHMUS,
OCHOBHEIE
TEOPETHIECKHIE
MOJIOXKEHUS CMEKHBIX
C XUMHEH
€CTECTBEHHOHAYYHBIX
JUACIUTUIMH

3atpyaHseTcs B
HCII0JIb30 BAHUH
TEOPETUICCKUX OCHOB
0a30BbBIX XUMHYECKUX
JUCIMIUTHH

HNmeet geTkoE€, 1I€I0CTHOE
MIPEJICTaBJICHHUE O
TEOPETUICCKUX OCHOBAX
0a30BBIX XUMHUYECKUX
IACIATUINH

Bropoit
JTan

(ypoBeHb)

YMeTh: pemarthb
TUTIOBBIEC y4eOHbIE
3a/1a4M 110 OCHOBHBIM
paznenam
MaTeMaTHKU U
€CTECTBEHHOHAYYHBIX
JCIUTUIAH

3aTpyHseTCs B
pelIeHUN TUTIOBBIX
y4eOHBIX 3a/1a4 110
OCHOBHBIM pazjiejiamMm
MaTeMaTUKU U
€CTECTBECHHOHAYYHBIX
JUACIUTUIMH

YMeeT periath TUIIOBBIC
y4eOHbIe 3aJ1a4M 110
OCHOBHBIM pa3Jieiam
MaTEMAaTHKU U
€CTECTBCHHOHAYYHBIX
JUACLIMIUINH

Tpernii aTan
(ypoBeHb)

Bnaners: HaBbIKaMu
paboThI ¢ yueOHOM
JIUTEpaTypou,
OCHOBHOU
TEPMHUHOJIOTHEN U
MTOHATUNHBIM
anmnapaTrom 0a30BBIX
MaTEMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JUCLUIUINH

HNmeer HemocTaToyHbIC
HaBBIKH PabOTHI C
yueOHOM TUTepaTypoit
10 OCHOBHBIM, INIOXO
BJIaJIC€T TEPMHUHOJIOTHEH
U TIOHSITUHHBIM
anmaparom 0a30BbIX
MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX
JUCITATIIINH

Brnaneer HaBbikamMu paOOTBI
¢ y4eOHOI1 TuTeparypoii,
TEPMUHOJIOTHEN U
HOHATUIHBIM aInapaToM
0a30BbIX MaTeMaTUYECKHUX U
€CTECTBEHHOHAYYHbIX
JUCLUIUINH

I1IK-19 roTOBHOCTBIO HCIIOJIB30BAThH

peuicHrd BO3HUKAKOIIUX (I)I/ISI/I‘-ICCKI/IX 3aaad,

3HaHUsA OCHOBHBIX (I)I/I3I/ILICCKI/IX TCOpI/Iﬁ JJIA

CaMOCTOATCIIBHOTO TIPHO 6p CTCHUA

(bu3nUecKuX 3HAHUM, 17151 HOHUMaHUS IPUHIIMIIOB pabOTHI TPHOOPOB M YCTPOICTB, B TOM
YHCJIE BBIXOASIINX 3a NIPEAEIIbI KOMIIETEHTHOCTH KOHKPETHOTO HAIPaBICHUS




Oran [Inanupyemblie
(ypoBeHb) pe3yJbTaThl
OCBOEHUS oOyueHus
KOMIETEHIH | (IToKa3aTesn
He 3auteno 3auTeHo
u JOCTUKEHUS
3aJlaHHOTO  YpPOBHSA
OCBOEHUS
KOMITETEHIIMI)
[TepBsrit 3HaTh: OCHOBHBIE [Inoxo 3HaeT ocHOBHBIE | 3HAET OCHOBHBIC MMOHATHS,
aTan HOHSITHUSL, IBJICHUSI U | TIOHATUS, SIBJICHUS U SBJICHUS U 3aKOHBI
(ypoBeHb) 3aKOHBI 3aKOHBI KJIACCUYECKON | KITACCHYECKOU U
KJIACCHUYECKOU U COBPEMEHHOU (PU3UKU; COBPEMEHHOU (PU3UKU;
COBPEMEHHOM OCHOBBI METOI0JIOT T OCHOBBI METO0JIOTUU
(bU3HUKHN; OCHOBBI ¢u3nky; ¢u3ukK; pyHIaMEeHTaIbHbIE
METO/I0JIOTUH KOHCTaHTbI
¢buzuky;
(GyHIaMEeHTaJIbHbIE
KOHCTaHTbI
Bropoit YMerTs: pemarhb 3atpyaHseTcs B YMeer peniaTb TUIIOBBIE
aTan TUIIOBBIE 3a]1a4H T10 pELICeHUH THUIOBBIX yueOHbIe 3a]1auH T10
(ypoBeHb) OCHOBHBIM pazjieniaM | y4eOHBIX 3aJa4 1o OCHOBHBIM pa3jienam
(buznueckux OCHOBHBIM pa3zjienam MaTEeMaTHKU U
JUCLIUILINH MaTEMaTHKU U €CTECTBEHHOHAY4YHBIX
€CTECTBCHHOHAYYHBIX JUCLUIUINH
JUCLIUILINH

Tperuii aTan

Bnaners: HaBbIKaMu

Ciabo Biajgeer:

CB00OOIHO BiIazIEET

(ypoBeHb) paboThI ¢ yueOHOM HaBBIKAMH pabOTHI C HaBBIKAMU pabOTHI C
JUTEPaTypoil, y4eOHOM JTMTEPaTypO; y4eOHOH JTMTEPATYPOH,
OCHOBHOM 3aTPYHSETCS B OCHOBHOM TE€PMHUHOJIOTHEH
TEPMHUHOJIOTHEN U UCI0JIb30BAHUU Y TIOHSITUWHBIM armapaToM
HOHSITUIHBIM TEPMHUHOJIOTHH U 0a30BBIX
anmnapatoM 0a30BbIX | MOHATUHHOIO ammapara | eCTeCTBEHHOHAYYHBIX
(buzmIecKux 0a30BBIX JUCHAIUINH
JTUCIUILIAH €CTECTBEHHOHAYYHBIX

JCIIUTUIAH
[Tokazarenu chopMUPOBAHHOCTU KOMIIETEHIIUH.
Kputepussmu  oueHuBaHus  SBISAIOTCA  Oaibl, KOTOpPbIE€  BBICTABISIOTCS

npenoaaBaTejieM 3a BUAbI ACATCIBHOCTU (OI_IeHO‘{HLIe CpeI[CTBa) 0 UTOTaM HU3Yy4YCHUA
MO,[[yJ'ICfI (pa3I[eJ'IOB ,I[I/ICLII/IHJ'II/IHBI), NEPCUUCIICHHBIX B peﬁTHHF-HJ’IaHe JUCHUITIIMHBI

[Ixanel orleHUBaHUA:
ot 0 1o 59 GaIoB — «HE3aUETY;
oT 60 ¥ BBIIIIE — «3aUET.

4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS] UJIM NHbIE MATEPHUAJIbI, HEOOXOAUMBbIE ISl OLEHKH
3HAHUM, YMEHHH, HABBIKOB U ONIBITA 1eATEIbHOCTH, XaPAKTEPU3YIOIIUX ITANBI
(popMupoBaHNs KOMIIETEHINI B poLiecce 0CBOeHHUs 00pa3oBaTeIbHOM NPOrpaMMBbl.
Mertoanyeckue MaTepuaJibl, onpeaeasomme npoueaypbl OUeHUBAHUA 3HAHUMN, YMEHMH,



HaBBIKOB U OIIBITA IC€ATEC/IbHOCTH, XaPAKTEPUIYIOIIUX ITAIlbI (l)OpMI/IpOBaHI/IH

KOMIIeTEeHIM i
Oranbl Pesynbrarsl 00ydeHus Komnerenmus OrneHovnble
OCBOCHHSA cCpeacTBa
3HaHuA 3HaTh: co/IepKAHUE OK-7 criocobnocThIO K | Peghepam.
MPOIIECCOB caMOOpTraHu3aIi 1 Hnousuoyanvhulii,
CaMOOpraHu3alUuH U camMo00pa30BaHUIO 2PYNNosoll onpoc
camMo00pa3oBaHUs, UX
ocobeHHOCTEeH 1
TEXHOJIOTHI peaIn3aluu,
HCXOJI U3 LeNen
COBEPILIEHCTBOBAHUS
npohecCuoHAIBHON
JeSITEITBbHOCTH
3HaTh: MaTEeMaTUYECKHI OIIK-1 criocobnocthio | Peghepam.
anmnapar, He0OXOAUMBIHN A1 | U TOTOBHOCTBIO Huousuoyanvnwii,
pelIeHus WCTIONH30BAaTh 2PYNNosotll onpoc
npodecCHOHATBHBIX 337124 B | OCHOBHBIE 3aKOHBI
001acTH XUMHUH U €CTeCTBEHHOHAYYHBIX
MaTepHaIOBEICHHUS, JUCIIMILTAH B
OCHOBHBIE TEOPETHUECKHE npodeccHoHaTFHON
MTOJIOKEHHSI CMEKHBIX C JeSITeTbHOCTH
XUMUEH
€CTECTBEHHOHAYYHBIX
JUCIUILIAH
3Hath: ocHOBHBIC TTOHATHA, | [1K-19 rotroBHOCTHIO Peghepam.
SIBJICHUS Y 3aKOHBI UCIIOJIb30BATh 3HaHUS | MHOuudyanvHuli,
KJIACCUYECKOU U OCHOBHBIX (DM3HUECKUX | 2PYHNOBOL ONpoC
COBPEMEHHOU (PHU3UKH; TEOPUU AJISl peLIeHUs
OCHOBBI METO/I0JIOT MU BO3HUKAIOIIUX
¢busukn; pyHmaMeHTaabHble | GU3HYECKUX 3a/1a4,
KOHCTaHTbI CaMOCTOSITEILHOTO
npuoOpeTeHUs
bu3nyecKkux 3HaHUM,
JUIS IOHUMaHUS
MPUHIIMIIOB PabOTHI
npuOOpPOB U YCTPOICTB,
B TOM YHCIIE
BBIXO/ISIIINX 32
pEeIeIIbI
KOMIIETEHTHOCTH
KOHKPETHOTO
HapaBlIeHUs
YMeTh: CaMOCTOSTENIBHO OK-7 cnocoOHOCTBIO K | Peghepam
CTPOMTH IPOLIECC OBJIAJICHHS | CAaMOOPTaHU3aLUH U
uHpopmanuei, 0oTOOpaHHON | caM00Opa30BaHMIO
VMeHMS U CTPYKTYPUPOBAHHOM st

BBITIOJTHCHUS
npodeccruoHanbHOM
JeITEIbHOCTH; TUTAHUPOBATh
1[EJIA U YCTaHABJIMBATh
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MIPUOPUTETHI TP BBIOOpE
croco0O0B MPUHATHUS
peueHui ¢ y4eTom
YCIIOBHM, CPELCTB,
JMYHOCTHBIX BO3MOXKHOCTEH
1 BPEMEHHOH TEePCIIEKTUBHI
JOCTHOKEHUS;
OCYIIECTBIICHHS
JeATEIbHOCTH

YMeTh: pematb TUIIOBbIE
ydeOHbBIC 33]Ia4H I10
OCHOBHBIM pa3zziesiam
MaTeMaTUKU U
€CTECTBCHHOHAYIHBIX
JTUCTIATUTAH

OIIK-1 crtocoOHOCTRIO
1 TOTOBHOCTBIO
HCITI0JIh30BaTh
OCHOBHBI€ 3aKOHBI
GCTGCTBeHHOHayLIHI)IX
JUCHUIIIIUH B
npoeCCUOHAIBHOM
JIEATEIbHOCTH

Hnousuoyanvhulii,
2PYNNosoll onpoc

YMeTh: pemarb TUIIOBbIE
y4eOHbIe 3aJ1a49H TI0
OCHOBHBIM pa3zJieniam
(U3HYECKUX TUCITUTUTHH

ITK-19 rotoBHOCTHIO
HCIIOJIb30BaTh 3HAHUS
OCHOBHBIX (PU3HUECKUX
TEOPpUM JIJIs1 pEelICHUS
BO3HUKAFOIIIAX
bu3ndecKux 3aaad,
CaMOCTOSITEIBHOTO
npuoOpeTeHUs
bU3NYEeCKUX 3HAHUH,
JUTS IOHUMaHUS
MIPUHITATIOB PaOOTHI
MpUOOPOB U YCTPOUCTB,
B TOM YHCJIE
BBIXO/ISIINX 32
peIeIIbI
KOMITETEHTHOCTH
KOHKPETHOTO
HapaBJICHUS

Hnousuoyanvhulii,
2PYnnosoti onpoc

Bnanenus
(HaBBIKK/
OTIBIT
JesITeNbHO-
CTH)

Brnaners: TexHosmorusiMu
OpraHHM3aluH MpoLecca
caM000pa30BaHus;
pUeMaMu LeJIenoIaranus
BO BPEMEHHOI1 IIEPCIIEKTUBE,
Croco0amu IIaHUPOBAHHUS,
OpraHH3aluH,
CaMOKOHTPOJIS U
CaMOOIIEHKHU JEATEeIbHOCTH,
IpUEeMaMHu CaMOPETYIISIHH
OMOIMOHAIBHBIX U
(GYHKIMOHATBHBIX
COCTOSIHUM TIpH
BBITTOJIHCHU T
npodeccruoHaIbHOM
JESTELHOCTH

OK-7 criocoOHOCTBIO K
CaMOOPraHu3aluy 1
€caM000pa30BaHUIO

Hnousuoyanvhoiii
onpoc
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Brnaners: HaBeikamu paboTsl | OIIK-1 cnocobHOCTRIO | Peghepam

C y4eOHOH uTepaTypoii, U TOTOBHOCTBIO Konmponvnas
OCHOBHOI TEPMHUHOJIOTUEN U | UCII0JIb30BAThH paboma
MOHATUIHBIM alnapaToM OCHOBHBIE 3aKOHbI
0a30BbIX MATEMAaTHYECKUX M | €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYHbBIX JUCLMIUIMH B
TMCLUTUIAH npoeccuoHaTbHON

JESITEIbBHOCTH
Bnanets: maBeikamu pa6otsl | [1K-19 roToBHOCTEIO Hnousuoyanvnwii,
¢ yueOHOH JIuTEepaTypoii, UCIIOJIb30BATh 3HAHUA | 2PYNNOEOU ONpoC
OCHOBHOM TEPMHHOJIOTHEH U | OCHOBHBIX (PH3UUECKUX
MIOHSATUHWHBIM allapaToM TEOPUH ISl PEIICHUS
0a30BBIX PUINYECKUX BO3HUKAIOIIUX
JTUCLMILINH ¢u3nyeckux 3anad,

CaMOCTOSITEIBHOTO

npuoOpeTeHus

bu3NYeCKUX 3HAHUH,
JUTS IOHUMaHUS
MIPUHIUIIOB paboThI
pHUOOPOB U YCTPOMCTB,
B TOM YHCJIE
BBIXOSIINX 32
npeenbl
KOMIIETEHTHOCTH
KOHKPETHOTO
HanpasJIeHUs

4.3.  Peitmunz-nnan oucyuniuHbl
(npu neodxooumocmu)

Pelituar—mian AUCHUILIVHBI IIPEACTABIICH B IIPUJIOKCHHUU 2.

Tembl pedepaToB
o guciuiuinae KoHmenuun coBpeMeHHOro ecTeCTBO3HAHMS
(HauMEHOBaHWE JTUCITUTUTHHBI)

=

Jlornyeckas uHpopmanmss U mpoOieMa <«IBYX KyJNbTyp» — €CTECTBEHHBIX HAayK H
I'YMaHUTApHOTO 3HAHMSL.

. AHTPOITHBINA TPUHIUIN U PU3NUECKUE KOHCTAHTHI.

. HayuHblif 3aK0H U 11€1€c000pa3HOCTb.

. [IpyumrHBI MOMYIAPHOCTH ACTPOJIOTUH.

. ParioHanu3M U MUCTHIIM3M B IO3HAHUU NTPUPO/IBL.

. Pa3BuTHE HAayKN U Hay4HbIE PEBOJIOLINH.

. OcOOGeHHOCTH MaTeMaTHYECKOr0 MOJIETMPOBAaHHS OHOJIOTMUECKUX IPOIIECCOB.
. 'mnoTesbl 0 BOSHUKHOBEHUH KU3HH.

. PazBuTHE SBOJIIOIMOHHBIX UJIEH B HAyKax O >KUBOM MpHUpOIE.

10. DBomromst 6rochepsl, ee pecypchl U IpeAesbl YCTOWIMBOCTH.

11. Konnenuus ycToi4MBOro pa3BUTHs.

O 0031 O D B~ W
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

[Tpo6nembl 1 NEPCHEKTHUBBI aTOMHOM HEPTeTHKH.

Yuenue BepHaickoro o Hoocdepe U COBPEMEHHOCTb.

[{uBunM3aIus Ha MyTSX MOWCKA HICATHHON YHEPTETUKH Oy TyIero.
WHpopManmoHHO-3HTPOTUHHBIE CBOWCTBA COIMAIBHBIX CHCTEM H YIPABICHHE UMHU.
B03MOXHOCTH SKOHOMHOT'O PacX0I0BAHMS SHEPTUHU.

I'enHas nH)XEHepuUsi: COBPEMEHHBIN 3Tarl, MPOOJIEMbl U NIEPCIIEKTUBBI Pa3BUTUSL.
[Tpo6nembl co3qannst UCKYCCTBEHHOTO MHTEIIICKTA.

Hcropus 0CBOCHMSI aTOMHOM SHEPTUAN

Jlazepsl 1 UX TPUMEHEHUE.

Joctwkenust Ouonoruu B Havasie XX Beka.

[IpupoaHbIE cUCTEMBI HAa TPAaHM Xaoca U MOPSAIKA.

@deHoMEeH caMOOpraHu3aluy B IPUPOJE U OOLIECTBE.

CuMMmeTpust B IPUPOJE U UCKYCCTBE.

JloCTHKEHNsI KOCMOHABTHKH U HAPOJIHOE XO3SMCTBO.

[Ipunoxenus Teopuu KaTacTpod B €CTECTBO3HAHUU.
NHImMBHyaIbHOCTD Y€I0BEKA: BIMSHHUE HACIEACTBEHHOCTH U CPEJIBI.
KnonupoBanue: HaydyHbI 1 MOpaJIbHBIN ACIIEKTHI.

MoutekynsipHbl€ OCHOBBI SMOLIMOHAJIBHBIX COCTOSIHUM YEIOBEKA.
ConHe4HO-3eMHBIE CBSI3U U UX BIMSHUE Ha YEJIOBEKA.

OO6cyxaeHne TeoOpuid MPOUCXOXKICHHSI YeTIOBEKA.

Mo ienupoBaHue 00111eCTBEHHBIX MPOIIECCOB.

Kpumepuu oyenxu (6 bannax):

- 25 0aJIJIOB BBICTABIISETCS CTYIAEHTY, €CITU CMYOeHm NOJIHOCHbIO PACKDBLIL MeMm)
pegepama, danvl pazeepHymvle 0Omeemsl Ha 8Ce NYHKMbl COO0epIHcanusl peghepama,
NPOOEMOHCMPUPOBAHO 3HAHUE MEPMUHOIO2UU, OCHOBHBIX MOMEHMO08, YMEHUe
NpUMeHAmMb meopemudeckue 3HaHUus npu 8bINOJIHEHUU NPAKMUYECKUX 3a0aHul.
3axnouenue (8b1600b1) packpuiearom cyms pabomvl. Cnucok numepamypul He menee 15
COBPEMEHHBIX UCMOYHUKO8. YHUKANbHOCMb NpU NPOBEPKe HA AHMUNIASUAM He MeHee
65 %;

- 15 OanoB BbICTABISETCS CTYNIEHTY, €CIIU CcryOdeHm umeem HeboIbuiue HemoYHOCmU 8
packpelmuu memvl pegpepama, 0aHvl NOJIHbIE OMBEMbl He HA 8Ce NYHKMbl COOEPIHCAHUS
pegepama, npooOeMOHCMPUPOBAHO 3HAHUE MEPMUHONOSUU, OCHOBHBIX MOMEHMO8,
YMeHUe NpUMeHAMb meopemuiecKue 3HaHUs npu 8blNOJHEeHUU NPAKMUYeCKUX 3a0aHULL.
3axnouenue (8b1600b1) packpuigarom cyms pabomwl. Cnucok rumepamypul He menee 10
COBPEMEHHBIX UCMOYHUKO8. YHUKANbHOCMb NpU NPOBEPKe HA AHMUNIAZUAM He MeHee
65 %;

- 5 6anioB BHICTABISETCS CTYACHTY, €CIIU CIYOeHm He NOIHOCIbIO PACKPLLL MeMY
pegepama, Oanvl HENOIHbIEe OMBEMbl He HA 8Ce NYHKMbl CO0epiicanus peghepama,
NPOOEMOHCIMPUPOBAHO 3HAHUE MEPMUHOIO2UU, OCHOBHBIX MOMEHMO08, YMeHUe
npUMeHsAmMb meopemuieckue 3HaHUus npu 8bINOJHEHUU NPAKMUYecKUX 3a0aHul.
3axnouenue (861600b1) He NOIHOCHBIO PACKPbI&arom cymov pabomwl. Cnucox
JUmepamypuvl He MeHee 5 COBPEMEHHbIX UCOYHUKOS. YHUKAIbHOCMb NPU NPOB8epKe HA
anmuniaazuam He menee 65 %,

- 0 GanIoB BBICTABIAETCS CTYEHTY, €CIH CIyOenm He NOJIHOCMbIO PACKPLLL MY
pegepama, ne 0anbl pazeepHymvle 0omeenvl Ha OONLUUHCIMBO NYHKMOG COOEePICAHUS
pegepama, He nPOOEMOHCMPUPOBAHO ZHAHUE MEPMUHOTIO2UU, OCHOBHBIX MOMEHMO8,
VMeHue npumMeHams meopemudeckue 3HAHus npu 6bINOJIHEHUU NPAKMUYECKUX 3a0AHU.
3axnrouenue (8b1600b1) He packpvieaiom cymob ucciedosanus. Cnucox aumepamypol

MeHee 15 co8peMeHHbIX UCMOYHUKOS. YHUKATbHOCMb NPU NPO8EPKe HA AHMUNAAUAM
Mmenee 65 %.
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KoMIuleKT TecTOB (TECTOBBIX 3aJaHM )
110 JUCHUIIJIMHE KOHIIel'lIII/II/I COBPEMCHHOI'0 €CTECTBO3HAHUA
(HaMeHOBaHUE AUCLUILINHbI)

1. Hayxa omauuaemcs om uoeono2uu a1uuib mem, 4mo:

a) Hay4YHbIC UCTHHBI HE 3aBUCAT OT HHTEPECOB OTIPE/ICIICHHBIX CJI0EB O00IIEeCTBa;

0) Hay4HbBIE 3aKOHBI OIPENEIISIOTCS TPEeOOBAHUSAMH TPEOOpa3OBaHMs MPHUPOIBI HA OJaro
o0l11ecTBa;

B) 3HAUUMOCTh HAYYHBIX PE3YJIHTATOB OLIEHMBAETCS B MOPATHHO-ITHYECKOM aCIIEKTe;

T') HOBBIE PE3YIIBTATHI JOJDKHBI OBITh JIOTHUECKH TIPOTUBOPEUUBEI TIPEABLIYIIIM.

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

a) OTKPBITHEM 3JIEKTPOMArHUTHBIX BOJH [ epiiem;

0) oTpHUIIATEIHHBIM PE3YJIBTATOM OIBITOB MaiiKeIhCOHA 10 OTPE/ICTICHUIO0 CKOPOCTH CBETA;
B) TEOpHUEHN MPOUCXOKICHHS BUIOB IIyTeM ecTecTBeHHOro otbopa Y./lapBuHa;

r) renuoneHTpudeckoit konuenmueit H.Konepuuxka.

3. Ecmecmeo3uanue omauuaemcs om Hamyp@uiocoguu:

a) 0oJiee CI0KHBIM OOBSICHEHHEM SIBJIEHUI, KOTOPOE MPOBEPSETCS JIOTUKON pacCyKICHHI;
0) ToJIbKO O0Jiee Pa3BUTHIM U HIMPOKUM HAOOPOM TUCIUIUINH;

B) TOJIBKO TE€M, YTO MEPECTAIN pacCMAaTPUBATh MPUPOIY KaK IIEJI0e;

I') IPOBEPKOM TEOPHUH MTyTEM SKCIIEPUMEHTUPOBAHMUS.

4. HuepyuanvHole cucmemsbl omcyema — 3mo maxue:

a) B KOTOPBIX CKOPOCTh CBOOOTHOTO MaJICHHS MPOMOPLHOHANbHA KBaIpaTy BPEMEHU MaJCHHUS;
0) pH IBUKEHUH KOTOPBIX BHITIOJIHSETCS MEPBbI 3akoH HbioToHA;

B) IIpU JBMKEHHH KOTOPBIX HE BBIMIOJIHAETCS MEPBbIi 3ak0H HbioTOHA;

I') IBUKEHHE KOTOPHIX MOKHO OOHAPYX UTh JIUIIb TOYHBIMU U3MEPUTEIHHBIMU TPHUOOpaMHU.
5. Bemnto modicHo cuumams MamepuaibHOU MOYKOU 8 3a0aAUaX:

a) pacuera nepuojaa obpamenus 3emin Bokpyr ConHIa;

0) pacueTa JIMHEHHOM CKOPOCTH JBIKEHUS TOUEK ITOBEPXHOCTH MPU CYTOUHOM BpAIICHUH;
B) HEJIB3sl CYUTATh — B 000UX CITydasx;

I') MOJKHO CUMTAaTh — B 000UX CTydasx.

6. B u301upo6aHusix cucmemax coxpansaomes ciedyroujue

BENIUYUHDL!

a) SHEPrUs U SHTPOIIHUS;

0) UMITyJIbC, MOMEHT UMITYJIbCA U SHEPTHUS;

B) SHTPOTIHSL, 3aps] U SHEPTHUS;

') Macca, UMITYJIbC U 3apsijl.

7. Eounuya usmepenus uszuueckou  enuyuHvl, HA3GAHHAA 8 HeCMb  A8MOpPA
«Mamemamuueckux Hauan HamypaiwbHoU hunocoguuy, smo:

a) mMacca;

0) cuina;

B) DHEPIUs;

I') HAMarHUYeHHOCTb.

8. Ceem om Connya doxooum 00 3emau 3a:

a) 20 cexyHn;

6) 8 MmunHyT 1 19 cekyHz;

B) 5 MUHYT U 12 ceKkyHI;

r) | MuHyTY M 45 CexyH/.

9. Kakoe u3 npusederHbiX ymeepicoeHull 6epHo:

a) TOJIBKO T'a3bl COCTOSAT U3 MOJIEKYIT;
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0) TOJNBKO )KUIKOCTU COCTOSAT M3 MOJICKYIT;

B) TOJIbKO JKUJKOCTH U Ta3bl COCTOSAT U3 MOJICKYIT,

I') BCE TBEpAbIE TeJIa UMEIOT KPUCTATUYECKYIO PEIIETKY.

10. Dumponus uz30aUpPOBAHHOU cUCMEMbl KAK (DYHKYUSL COCMOSHUSL:

a) Bcerza yObIBaeT CO BpEMEHEM;

0) coxpaHsieTcs MPU YCIOBUH COXPAHCHUS YHEPTUH CHCTEMBI;

B) MOJKET TOJIBKO BO3pPACTaTh;

r) HEe OBIBaET.

11. Bospacm naweti nianemot oyeHu8aemcsi 8:

a) 2,5 mup. JeT;

0) 14,2 mupn. ner;

B) 250 MJIH. JIeT;

r) 4,6 MIIpA. JIET.

12. Bozpacm naweti 36e30H01 cucmemvl — I anakmuku — cocmasisnem npumepHo:
a) 5—8 mup. JeT;

0) 13—15 mupga. ner;

B) 1-4 mipn. ner;

r) 30-35 mupp.er.

13. Dnexmpomacnumuvle 83aumoOeticmeuss 8 CpaGHeHuu ¢ OpyeuMu QYHOAMEHMATbHLIMU
83AUMOO0EUCMBUAMU HAUOOJIee CYU eCTNEEHHDbL:

a) TOJBKO B IpEJeNiaX Pa3MepOB aTOMHOTO sIIpa, T.€. KOPOTKOICHCTBYOIIHE;

0) B oOnacTsax BceneHHOM, CpaBHUMBIX C pa3MepaMH «OT MOJIEKYIT 10 TTapOBO3ay;
B) JUTS TIPOIIECCOB B3aUMHOTO MTPEBPALIECHUS 3JICMEHTAPHBIX YACTHII;

T) pu (GOPMUPOBAHUM CTPYKTYPHI TATAKTHK.

14. 3axon coxpanenus u npespawjeHusi IHePUU:

a) MPUMEHHUM TOJIBKO B 00JJaCTH MEXaHUYECKUX U TEIUIOBBIX SBJICHUII;

0) SBJISIETCS] BCEOOIMM 3aKOHOM TIPUPOJIBL;

B) OFPaHUYUBAET BO3MOXHOCTU YBEIHUEHUS KOAPPUIIMEHTA MOJIE3HOTO EHCTBUS TETIOBBIX
MalluH;

I') CBSI3aH C 3aKOHOM BCEMUPHOTO TATOTEHHUS.

15. KopnyckynsapHo-6011H08bie c80UCMBA MAmepuu:

a) OTpa)KeHbl B 0OHAPY)KEHHOM SBJICHUU TU(PAKIIUHU dJIEKTPOHOB;

0) BBITEKAIOT W3 MPUHILMIIA COOTBETCTBUSA, TPEOYIOLIETO COBMAACHUS (PU3UUYECKUX CIEICTBUN
3aKOHOB KBaHTOBOM U KJIACCUYECKOW MEXaHUKH B MPEIEIbHBIX 3HAUCHUIX apaMeTpOB;
B) CJIEIYIOT U3 MEPUOINYECKOr0 3aKoHa, ycTaHoBiIeHHoro JI.M.MeneneeBsiMm;

T') HE IPOSBISIOTCS B ABM)KCHUN MAKPOCKOTIMYECKUX TEl.

16. Ilepsvim smanom 6 pazgumuu Xumuu 66110 co30anue:

a) CTPYKTYPHOUH XUMUU;

0) PBOJIIOIIMOHHON XUMHH;

B) YYCHHS O XMMHYECKUX MPOIIeCcCax;

T') YUEHUS O COCTaBE BEILIECTB.

DHepeus Xumuyeckol csa3u onpeoensemcs:

a) oHepruei B3auMoIeUCTBUS HYKJIIOHOB B SiApaX aTOMOB, BXOISIINX B MOJIEKYIY;
0) cOOCTBEHHOM dHEpruei MoKos AIeMEHTAaPHBIX YaCTHII,

B) DHEpruei B3auMOJICHCTBUEM KBAPKOB B aJ[poHax (IPOTOHAX U HEUTPOHAX);

T') SHEpruei MeKTPOHHBIX 000JI0UYEeK aTOMOB U HOHOB.

18. B npoyecce pomocunmesa pacmenust UCHONb3YIOM IHEPIUIO:

a) TeIJIOBYIO;

0) XMUMHUYECKUX CBSI3EH;

B) COJIHEYHYIO;

') OMOJIOTHYECKYIO.

19. Konebanus nousvl npu 3eMaempaceHusx pecucmpupyromes ¢ NOMOWbIO:!
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a) Tomorpaduu;

0) celicmorpaduu;

B) aKyCTHUKH;

I') FPaBUMETPHH.

20. Ucmounukamu suepeuu Connya a6nsomcsi.

a) ICTTHBIC PEaKIUH JICTICHHSI YpaHa;

0) TeruIoBast YHEPTHS U yIaphl METEOPUTOB;

B) TEPMOSICPHBIC PEAKIIUHU POTOHHO-IPOTOHHOTO ITUKJIA;

T') MOTCHIIMAIILHAS YHEPTHSI CKATHSL.

21. Henenue pacwupenus Bcenennotl 00vACHAIOM NPOAGIEHUEM.

a) 0COOCHHOCTEH HaOIIIOIeHUH ¢ ABMOKYIercss BOKpYT CoJTHIIA M BpaIlaroIIelicss BOKPYT CBOCH
ocH 3emiu;

0) adexra Jlomepa, COCTOSIIETO B 3aBUCUMOCTH YaCTOTHI UCITYCKa€MOTO CBETA OT CKOPOCTH
B3aMMHOTO JIBIKCHUS HAOMIOAaTeNs] U UCTOYHUKA, — CMEIICHUH CIICKTPAIBHBIX JIMHUN B
KpPacHYI0 CTOPOHY CIIEKTpa MPH YIAAJICHUY;

B) B3aMMOJICHCTBHSI TAIAKTHK PA3TNIHBIX (POPM B MEKTAUTAKTUUECKUX MArHUTHBIX TOJISX;

I') 3aKOHA COXPAHEHHUS UMITyJIbCa B OTPaHUYEHHON U 3aMKHYTOW cTanMoHapHoi BeeneHHoI.
22. MooicHo nu ckazams, 4mo 0CHOBHLIM 80NPOCOM OUONIO2UU ABTAEMC ONPOC:

a) «B YeM OCHOBHOEC OTJIMYHE KMUBOH MaTEPHH OT HEXKUBOU U KaK IMPOM3OIILI CKAaYOK MEXKTY
HUMU TIPH 3apOKJICHUH KU3HU Y,

0) «KakK BBIMTH U3 SKOJIOTUYECKOTO KpHu3uca?y,;

B) «KaK 00ECIICYUTh YEJIOBEUSCTBY JJOCTATOYHOE TUTAHUE MPH OTPAHUICHHBIX BO3MOMXHOCTSIX
HaIllell IUIaHETRI?»;

') «KaK N30aBUTh YEJIOBEYECTBO OT OOJIC3HEH 7).

23. Obmen gewgecma 6 HCUBbIX KNEMKAX HA3bIBAIOM.:

a) OpO’KCHHUEM;

0) MmyTaruei;

B) METa00JIM3MOM;

T') peTPOAYKIIUCH.

24. Monexynapnoe cmpoernue JITHK 6vi10 ycmanosneno:

a) JLx.buimom u JIx.Jlenepoeprom;

0) I'. Mennenewm;

B) A.N.Onapunbim;

r) ®.Kpukom u Jx.YorcoHom.

25. OcnosHotl pyHkyuel 2eHo8 — eOuHUY HAc1e0CmMBEeHHOU UHpopMayuu — AGIAEMCs:

a) OpraHu3anus 3arnaca XuMU4eCKO SHEPTUU B KJIETKaX;

0) peryasiusi TOPMOHOB;

B) KOJIMPOBAaHUE CUHTE3a OCJIKa;

') OpraHu3anus TpaHCIopTa HOHOB.

26. llonynayus kax s1emMeHmapHas eOUuHUYa 360H0YULU HCUSHU Ha 3emie — 2Mmo:

a) COBOKYITHOCTh 0co0Oell 0IHOTO BUAA, 00NaAI0UX SAUHBIM TeHO(MOHIOM U 3aHUMAIOIINX
OTIpeJICNIEHHYIO TEPPUTOPHUIO;

0) COBOKYITHOCTH 0CO0O€H pa3HBIX BHIOB, 3aHUMAIOIIUX OJHY TEPPUTOPHIO;

B) COBOKYITHOCTH 0COO€i 0JTHOTO BU/Ia, 00JIaJa0IUX eIMHBIM TeHO(POHIOM;

I') COBOKYIHOCTh OCOOEH, CyIIeCTBOBaHHWE KOTOPBIX OIpPEAEseTCs] B 3aBUCUMOCTH OT
HEOMOJIOTHYECKUX (PaKTOPOB CPEIBI.

27. Ilocneonee onedenenue na 3emue 6bi10 OKONO:!

a) 100 muH. JeT Ha3am;

0) 56 MIIH. JIeT Ha3ax;

B) 18 ThIC. JIeT Ha3ax;

r) 7 TBIC. IET HA3a/l.

28. Cmena epemen 200a Ha 3emie c8a3aHA.

16



a) ¢ u3MeHeHuneM paccrosinusg ot CoJiHIla B TEUEHUE T0/1a;

0) C HAKJIIOHOM OCH CyTOYHOTO BpaIeHHs 3eMJIH K SKJIUITUKE;

B) C IEPUONYECKUMU U3MEHEHUSIMU COJTHEUYHOW aKTUBHOCTH;

I') C HEPUOANYECKUM BIusHUEM npuTsukeHust JIynsl u ConHua.

29. Coenacno npunyuny Peou:

a) BCE KUBOE IIPOU30LLIO IIyTEM TBOpeHus BoJiel TBopua;

0) HEBO3MOXKHO JIOCTUYb CKOPOCTH, OOJIbIIIEH CKOPOCTH CBETA B BAKYYME;
B) B3aUMOJICHCTBUE TEJ OCYILECTBIISICTCS MOCPEICTBOM TOJICH;

I') BCE KUBOE MTPOU30LLIO OT KUBOTO.

Kpumepuu oyenxu (6 bannax):

- 25 b6annos evlcmasnsiemcs Cmyoenmy, eciu CmyoeHm 0ajl NpasuibHble omeemol Ha 23-
25 mecmoguvlx 60npocos;

- 20 6annos evlcmasnsiemcs Cmyoenmy, eciiu CmyoeHm 0ajl Npasuibivle omeemvl Ha 18-
22 mecmogulx 80NPOCO8;

- 15 b6annos evicmasnsiemes cmyoenmy, eciu cmyoeHm 0ail npasuibHvle omeemsl Ha 13-
16 mecmoegwvix 6onpocos,

- 10 6annos evicmasnsiemcs cmyoenmy, eciu Cmyoenm 0l npasuibivle omeemsl Ha 8§-12
MecmoulX 0NPOCO8;

- 5 bannos svicmasnsemcs cmyoenmy, eciu cmyoenm 0al npasuiibHole omeemol Ha 4-1
MecmoBulX 0NPOCO8;

- 0 bannos svicmasnsaemcs cmyoeHmy, eciu CmyoeHm 0adjl npasuibHble Omeenmvl MeHee
uem 3 mecmogwvix gonpoca.

3ananus AJ151 KOHTPOJbHBIX padoT
no nucuuiuiiHe KoHuenuum coBpeMeHHOro ecTeCTBO3HAHMSA

(HauMEHOBaHWE TUCITUTUTHHBI)

Bapuant Ne 1

1. Jlaiite oOmyro xapakrepucTuky coctaBa ConHedyHOM cuctembl. HaszoBute BHIHUMBIE
MPOCTBIM IJ1a30M IIaHEThl. UTO Takoe «acTpOHOMMYECKas €QUHULA» JJIMHBI, U Y€MYy OHa
paBHa? KakoBbl opOuThl miuaHeT? MoOTYT JU IUIaHETHI CTOJIKHYTHCSI MPU CBOEM JBHKEHUU
Bokpyr CousiHia? OueHuTe, Ha KaKoM cpeiHeM paccTosiHuu oT CoJiHIla HaxoauTest Mepkypuid,
ecnu ero nepuoj oopamenus paseH 0,24 3emHoro roga?

2. OCHOBHBIE 3aKOHBI KJIACCMYECKON MEXaHHWKH MaTepuaibHOM Touku. Kak Mopenupyercs
CHCTEeMa, COCTOsIIas U3 ABYX U Ooyiee MaTepuanbHbIX Touek? [IpuBenuTe mpumepsl 3a1ad, B
KOTOPBIX MOKHO CUMTATh 3€MJIO MATEPUAJIbHON TOUKOW, 8 B KAKUX — HEJIb3SL.

3. Uro Takoe «siaepHasi SHEPrUsi» U «siiepHas peakuus neneHus»? Kak cBA3bIBalOTCS HYKJIOHBI
B sape aroma? Kak ompexensercsa sHeprusi MX CBsI3M, M OT 4ero oHa 3aBucur? Kakue
MEPCTIEKTUBBI U TPOOIEMBI SHEPTETUKHU CBS3aHbI C PEAKIUAMU JeTICHHUS siaep?

4. TlosicHUTE DBOJIONUIO TIOHATUH «aTOM», «MOJEKYyJa», «XUMHYECKHH DdJIEMEHT» H
«XUMHYECKOE coelMHeHne». [losicHuTe NOHATHE XMMUYECKUX CBA3EH U NMPUBEINUTE PUMEPHI.
KakoBa ponb SHEpruu U SHTPONMUU MpU 0O0pa3oBaHUU MoJekyn? Kakue Xumudeckue CBS3U
SIBJISIFOTCS ONPEAEISIOIIMMH B KOHJEHCUPOBAHHBIX Cpeiax?

5. OnumuTe MOJENb WICAIBHOTO ra3a M INPUBEIUTE €ro ypaBHEHUE cocTosHusd. Kakas
BEJIMYMHA SIBJIAETCS MEPOM CpelHEe KHHETUYECKON YHEPTrUU MOJIEKY?

6. Iloscuute cyre runote3sl Jlym ne bpoitna. Kak ona Oblia 3SKCHEpUMEHTAIBHO
MOATBEPXK/IEHA,  Kakoe  3HaueHWe Ui  €CTECTBO3HAHUA  HMMEET  HUCIOJIb30BaHUE
KOPITYCKYJIIPHOBOJHOBBIX CBOMCTB BemiecTBa? YTo y3HanMM O KMBOM MaTepuu € MOMOUIBIO
ANEKTPOHHOTO MUKpockona? OLeHUTh AJIMHY BOJIHBI AJIEKTpoHa ¢ sHepruei 20 3B.
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7. Ilpouiecc poTocuHTE3a U €ro 3HaueHue B ucTopuu 3emin. CpaBHUTE KIETOYHOE AbIXaHUE U
dotocunTe3. Kak MeHsmach arMocdepa 3eMii B X0JI€ €€ IBOJIIOIHUH?

8. Packpoiite nonsitre «Onocdepa», ykaxute ee QyHKIIUU U XapaKTepU3yHUTe ee 00O0JIOUKH.
Kak sto momsitme Obwio mepeocmbicieHo B.M.Bepuanckum? Korga y 3emim mosBuiach
o6uocdepa? OnUIINTE YEIOBEKA KaK KAUECTBEHHO HOBYIO CTYIEHb pa3BUTHS Ouochepsl.

9. INosicauTe, 4to Takoe BcenenHas, KakoOBBI €€ pa3Mephl, Kakue 0OBEKTHI €€ COCTaBIISIOT U
KakHhe MOJENH pa3BUTUsA BceneHHON N3BECTHBI.

10. Kak hopmupoBanoch npeacTaBieHue 0 KpUTEPUN UCTHHHOCTH 3HaHUA? UeM oTiudaeTcs
Mmeton ["anunes ot metona Apucrtorensa? Yem oTianyaeTcss €CTECTBEHHOHAYYHBINH MOAXO0M OT
¢dmtocopckoro?

Bapuant Ne 2

1. 3aKoH coxpaHEeHHS UMITYJIbCA B KJIIACCUYECKON MEXaHUKE U CBSI3b €r0 C 3aKOHOM JIMHAMUKHU
Herotona. [Ipumep ncnosnbp3oBaHus 9TOTO 3aKOHA coXpaHeHus. Kak OH CBsI3aH CO CBOMCTBaMU
MIPOCTPAHCTBA-BPEMEHH, U IOUEMY ATOT 3aKOH (pyHIaMeHTaneH?

2. Cyrp 3akonHoB Kemiepa u uX CBsI3b C 3aKOHOM BCEMHUPHOro TAroTeHus. Hackoibko
MpUMEHNMa MOJelb, puHsTast Hetotonom? Onpenenure Maccy CoJiHIa, €CIIM U3BECTHO, YTO
3emuIst ABUKETCSI BOKPYT HEro co ckopocThio 30 KM/C Ha cpeaHeM paccTostHUH 150 MITH KM.

3. Ponb n3MepeHnii B NOJy4YEHNN 3aKOHOB €CTECTBO3HAHMUS. [IoHATHE O METpHUUYECKON CHCTEME.
I'me na 3emiie MoxHO HauOoJsiee MPUOTU3UTHCA K LEHTPY 3emin? Kak m3mepunu pasmepbl
3emiu, Jynsl, Connua? KakoB auanasoH pacctositHuii Bo Beenennoi?

4. Kakosa crieniripka MUKpOMHUPA IO CPABHEHHUIO C M3YYCHHEM MeTa- 1 Makpomupa. [losicaure
MIPUHIIUIIBI COOTBETCTBUS U JOTIOJTHUTEIBHOCTH.

5. YUro uzyuaer TepmoauHamuka? YTo Takoe «TepMOJIMHAMUYECKas CHCTEMay, «PaBHOBECHOE
coctostHME»? OnpenenuTe MOHATHS «TEINIOEMKOCTb» U «yIENIbHas TEINIOeMKOCTh». Kak mo
HHUM MOHO CYJIUTh O BHYTPEHHEHN CTPYKTYpE BeliecTBa?

6. OnumuTe, Kak pa3BUBAIUCH MPEJACTABICHUS O CBETE, B KAKUX SIBJCHUSAX MPOSBISAIOTCS €ro
BOJIHOBBbIE cBOMcTBA? Kakoe siBjieHHE OKa3bIBAET, UTO CBET — nomnepeyHas BojgHa? Kak u kem
ObUIO TOKa3aHO, YTO CBET €CTh JJeKTpoMarHutHas BojHa? Eciu npu oTpaxkeHuu oT
TOPU30HTAIBHOM CTEKJISTHHOM IJJACTUHKY COJIHEUHBIM JIyd OKa3aJICs MJI0CKOMOJSPU30BaHHBIM,
TO KakoBa Obu1a BbicoTa CoJHIIA HAJl TOPU3OHTOM?

7. PasBuTtHe wuAeH SBOJIONMH BUIOB. JlOKaKHUTE, YTO €CTECTBEHHBIM OTOOp SBIACTCS
HaMpPaBJIAIOMUM (HaKTOPOM 3BOJIOLKUU. COMOCTaBbTE MOHATHUS «ITOMYJISIU) U «BHIY.

8. KakoBbl 0COOCHHOCTH CTpOe€HHUA W (DYHKIHUM SApa KIECTKH U LUTOIIa3Mbl? Omnummte
(GYHKIMH KJIETOYHBIX MeMOpaH. UTo Takoe «MOHHBIN Hacocy?

9. llosicHuTe NMOHATHE «COJHEYHas akTHMBHOCTHY. Kakume nporneccel Ha CoJiHIE CBSI3aHBI C
sBieHussMHU Ha 3emuie? Kak pacnpenensercsa Ha 3emiie coiaHeuHas sHeprusi? HackoJbKo MOKHO
CUMTATh 3€MJIO TEIUIOBOM MAIIMHOW? JlaiiTe MOHATHE O HEM3HTPOIIUHU COTHEYHOTO U3JTyYEHHUS.
10. JlaiiTe noHATHE «HAYYHON KAPTUHBI MUPa» U NPUBEAUTE MPUMEPHI.

Bapuant Ne 3

1. Uto Takoe acTepouibl, TJIe¢ OHU PACIOJIOKEHBI, KAKOBBI UX OpOUTHI U pasmeprl? HazoBute
HaubOonee kpymnHbie U3 HuX. [lepuosa obpamenus [Inyrona paBen 250 3eMHBIX JIET, TaK KaKOBO
ero paccrosiuue oT CoJIHIIa M KaKyl 4acTb CBOETO «T0Ja» OH IPOIIENT MOCIE TOro, KaK €ro
OTKpbUIH?

2. llosicHUTE TNOHATHS «MOMEHT CWIBD» M «MOMEHT HMIylbca ». B Kakux cucremax
COXPAHSAETCS MOMEHT HMIIYJbCa, ITOYEMY 3TOT 3aKOH TOXKE OTHOCAT K pa3psly «BEIMKUX
3aKOHOB COXpaHeHus»? [laiiTe MpuMepsl €ro UCIOJIb30BaHUS.

3. Uro Takoe pagMOaKTHUBHOCTb (€CTECTBEHHas M HMcKyccTBeHHas)? Kak wncnosib3oBaHue
SBJICHUI PaJUOAKTUBHOCTHU MO3BOJIMJIO OCYILIECTBUTH MEUTY AJIXUMUKOB?

4. Onpenenute paguyc JIyHBI, €ciaM M3BECTHO, YTO BUAMMBIN yrioBoil auamerp Jlyner 30
YIJI0BBIX MUHYT, paccrosinue 10 JIyHsl 384 Teic. kM. Kak onpenenstor pacctosiHus 10 3B€317
Uro Takoe «mapajakc» M «3Be3nHas BenuuuHa»? Kak oneHwin pasmep ['amaktuky,
Bcenennoii?
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5. TlosicHuTE NpUHIUI HEOIIPEAEIEHHOCTH, IOHATUS JJETEPMUHU3MA U HHAETepMUHU3Ma. Kak
M3MEHMWJINCH IIPEJICTaBICHUsS O CIy4aliHOM U 3akoHOMepHOM? IlosicHuTe posib M3MepeHus u
npubopa B KBAHTOBOW MEXaHHKE.

6. Uro Takoe «Hayajga TEPMOJMHAMHUKW», WACATBHBIA M pealbHBIA LUK, KOI(PPHUIMEHT
II0JIE3HOTO AEUCTBUSI TEIUIOBBIX MAalIMH? B ueM cOCTOUT CyTh Hauaja TEPMOAMHAMUKH U CHIOpa
0 «TeryI0Boi cMepTH Beenennoin»?

7. JlaiiTe mpencTaBIeHHE O HAYYHOH METOJOJIOTMH M (OPMHUPOBAHUHM KPUTEPHUS MCTHUHBI B
pazHoe Bpems. Kakue MeToJpl UCHOJB3YIOT B €CTECTBO3HAHUU U HACKOJIBKO OHHU JarOT
0OBEKTHBHBIEC PE3YIIBTATHI?

8. Kak BO3HHKAIOT CTPYKTYpBhl M3 Xaoca B HEOPraHUYECKOW M >KUBOU maTepusix? KakoBbl
yCIIOBUSL UX 00pa3oBaHusl, IPUBEANUTE MPUMEPHI U3 pa3HbIX 00jacTeil ecrecTBo3HaHus. UTo
TaKoe CHHEpreTHKa M KaKoBO €€ 3Ha4eHHeE Il COBPEMEHHOM KapTHHBI MUpa?

9. Onumure runore3sl NpoucxoxkaeHus rianer ConHeuHoM cucrteMbl. UeM J0Ka3bIBaeTcs
eanHOBpeMeHHoe TmpoucxoxaeHne Ten ConxeyHo cucteMbl? [loscHutre mpoOIemMsl
MPOUCXOXKACHUS U 3Bomonuu 3emin. KakoBo crpoenue reocdep? B uem cyrs rumores
TEKTOHUKHU JUTOCHEPHBIX IIIIUT, Aperipa KOHTUHEHTOB?

10. B yeM cMmbIc KOHLENIMU HOOC(EpPHI, U KAKOB €€ Hay4HbId cTaryc? ONUIIUTE, B YeEM
COCTOUT TJIOOAJbHBII SKOJOTHYECKHI KPHU3UC, KAKOBBI €ro MPHYMHBI U TEPCHEKTUBBI
MIPEOI0JICHUSI.

Bapuant Ne 4

1. JTaifTe oOrmryro xapaktepucTuky komeraM. HazoBute Hanbosiee u3BecTHhle U3 HUX. [lepros
obpamenus Catypua Bokpyr CoinHia paBeHn 29,46 3emHoro rojaa, a Mapca — 1,88 3emHOTO
rona. Ha kakom paccrossann ot CostHa Haxoautest CaTypH, ecin Mapce yianeH B cpejHEM Ha
228 MaH KM?

2. KakoBa npuunHa cymecTBoBaHuUs JIYHHBIX (a3 v 3aTMenuii? Paccrostaust 1o JIyHsI MeHsSIETCSI
13-32 OTJINYHS €€ OPOUTHI OT OKPY>KHOCTH B 3HaUUTEIbHBIX Npezenax: B anoree — 405 ThIC. KM,
a B epuree — 363 thic. kM. KakoBa GoJbIras moyoch JyHHOU opOuTh? [louemy Ham BuaHA
JumIs ogHa cropoHa JIyael? beuta i coctaBiiena kapTa 00oux nosymapuit JIyHbI, KTO B Kak
3TO CMOT ClIeIaTh?

3. JlaiiTe mpencraBienue 00 onucaHuu KojaebaHui, MOJIeIM TAPMOHUYECKOTO OCIIILISTOpa U
HCIIOJIb30BAHUU 3TOM MOJIeTU. YTO TaKOE «KOIE€PEHTHOCTBY, «PE3OHAHCY, IOJISPU3ALUS»?

4. KakoBel Mojzenu paszBuTus Bcenennoit? Kakue HaOMOACHUS TOATBEPAWIA MOJCIb
bosnbmoro B3peiBa? Kakue smmnupuueckue MmoarBepskieHus pacuimpenus Bceemennoit? Uro
03HAa4yaeT «CTAlMOHAPHOCTb» M «HECTALMOHAPHOCTh» BceneHHo#, KakoBa HpUpOAA
PEIMKTOBOIO U3JIy4eHHUs ?

5. Moaenu uneanbHOro M peaibHOro ra3a. Kakumu napamerpamMu OINUCHIBAETCA COCTOSIHHUE
raza? Omnpeznenure TeMIIEpaTypy HACAIBHOIO ra3a, €CId CPEIHsAs KUHETUYECKas SHEpIus
IOCTYNATEILHOTO JABMKEHUS ero MoleKysl paBHa 7,87x1072 JTx.

6. IloscHUTE TOHATHS SHTPONUU M TEPMOJAMHAMHYECKON BEpOsATHOCTU. B uem cocrtout
npuHUuI bogbiMaHa, KAKOBO 3HAYEHHE 3TOTO MPUHIMUIIA B COBPEMEHHOM €CTECTBO3HAHNUU?
7. KakoBbl CTpYKTypHbIE YPOBHU OpraHU3allMM MaTe€puu, YeM OHU Xapakrepusyrrtcs? YUto
TaKO€ «CHCTEMHBI IOAXOJ» M KaKOBbl €r0 OCHOBHBIE IIOHATUS B COBPEMEHHOU
€CTECTBEHHOHAYYHOU

KapTUHE Mupa’?

8. Kak crpourtcd TepMOAMHAMMKA OTKPBITBIX cUCTeM? IlosicHUTE MOHATHE AMCCUIIATUBHOU
cTpykTypsl, mno HW.Ilpuroxuny. Kakue dTambl MOXHO  BBIJCINTH B Pa3BUTUHU
CaMOOPraHU3YIOIIUXCS cUcTeM? UeM oTiin4yaeTcs COBPEMEHHAas Hay4Has KapTUHA MHUpPA OT
KJIACCUYECKOM ?

9. Uto Takoe «MyTauus» U Kakue Myrauuu ObiBaroT? Kak ompenenuTs, 4to mpuoOpeTeHHbIe
IIpU3HAaKU He Hacieayrorcs? Kakne BHIBI M3MEHUMBOCTH M3BECTHBI, B UEM UX CXOJCTBA H
ormuuus? OObAcCHUTE, Kakag (opMa H3MEHUYMBOCTU JaeT HCXOJIHBIA MaTepuan s
€CTECTBEHHOT'0 0TOOpa B IPUPOIE.
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10. ITosicuutre ocoOyr0 poJjib MaTEMAaTUKU M MOJICIUPOBAHUS B €CTECTBO3HAHMM. UTO nanu
4enoBedyecTBy perieHus Ha DBM rino0anbHBIX TporpaMm Mupa?

Bapuanr Ne 5

1. 3aK0H BCEMHUPHOTO TATOTEHUS U JOKA3aTEIbCTBA €0 CIPaBEATMBOCTH Ha 3emiie. OObsACHUTE
sBJIEHNE NpUINBOB. OLIEHUTE U3MEHEHHE CBOET0 BECa IPU IEPEE3/Ie C IKBATOpa Ha MOJIOC.

2. Ilonstue o MUKpO-, Mera U Makpomupe. Kak uzmepstorcst paccrosiusa B Mukpomupe? Kak
u3MepsieTcs BpeMsl Ha nHTepBaiiax,MeHpux 1c¢? Kakumu npudopamu?

3. Jlaiite nonstue 00 0OpaTUMbIX M HeEOOpaTUMBIX Ipoueccax. [lpuBeaure npumepsl.
Omnpenennure MOHITHS «TMHAMUYCCKUH Xa0Cy», «ONPypKaIUNy, «TUCCUTIATUBHBIC CTPYKTYPHI
B OKPECTHOCTH TOYKH O ypKaum».

4. TlosicHute, KaK M3MEHWINWCH MPEICTABIECHUS O MPOCTPAHCTBE U BPEMEHHU C CO3JIaHUEM
TEOpUU OTHOCUTENbHOCTU. Kakumu QaktamMu ©  ABJICHUSIMH OTH  MPEJICTaBICHUS
TTOITBEPIKICHBI?

5. B kakux eMHUIIAX U3MEPSIOTCS SHEPTHsi, padoTa U MOITHOCTH? Kak 3TH BETMYHHBI CBS3aHBI
MEXy CO00H U YTO OHU XapakTepu3yroT? CKOIBKO BPEMEHH HY)KHO BBITIOJNHATH (PU3NYECKUE
yrnpaxHeHUs: MoIHOCThI0 B 700 BT, 4TOOBI COpOCUTH CBOM BEC 3a CYET YMEHBILIEHUS KHUpPa Ha
450 r (na pacuieruienue 1 rxupa pacxoayercs okotio 40 kJx, a k... — 25%)?

6. Kakast vacTh TepMOIMHAMHAYECKON CHUCTEMBI Ha3bIBaeTCs (pa3oi nanHoro BemectBa? Jlaiite
MOJIEKYJIIPHYIO KAaPTHHY MPOIECCOB UCTIAPEHUS ¥ KOHIeHcaluu. YTo Takoe HaCBINIEHHBIH TTap,
Y KaKOBHI ero cBoicTBa? OMUIIUTE POk ITHX MPOILIECCOB B 3eMHOM aTMocdepe.

7. OCHOBHOW 3aKOH paJMOAKTUBHOIO pacmajga W €ro CTaTUCTUYECKuW cmbicl. Kak
OTIPEAENSETCA BO3PACT apXEOJOrHYECKON HAXOIKH, HAIICH TJIaHeThI?

8. PackpoiTe CyIIHOCTh MUKpPO- U MAKPO3BOIIOLNH, MPUBEAUTE MPUMEPHI JEHCTBYIOIIUX B
HUX nporeccoB. KakoBbl 10Ka3aTenbCTBA IBOJIIOLMU OPraHM4YECKOTO Mupa?

9. Kak mpoucxoaut oOMEH BEIIECTB M SHEPTUEH B XKMBOUW KieTke? UeMm OH OTiIMYaeTcs OT
0OMEHHBIX TIPOIIECCOB B HEXKUBOU MpUpo1e?

10. Yto moHMMaeTcst Mo MOHATUEM «3aKOH MpUPOAbl»? UeM oTiM4yaeTcss 3aKOH MPUPOIBI OT
3aKO0HA, YCTAHOBJIEHHOTO TOCY1apCTBOM?

Bapuant Ne 6

1. IlpuBenuTe AoKa3aTenbCTBA CHPABEUIMBOCTH 3akoHA TArotreHuss Hprorona B CosiHEUHON
cucteme. Halimute yckopeHnue cBoOomHoro najeHust Ha JIyHe u omneHure cBoil Bec Ha JIyHe,
3Hasd, 4TO €€ Macca B 81 pa3 MeHblle, 4eM y 3eMJIH.

2. IlosicHuTe, 4TO TaKOE€ «TrallakKTHKa», KAKOBHI UX GOpMBbI U cTpoeHue. Kak Ha3piBaeTcs Halia
ranaktuka? ['me Haxomutcsst ConHeuHas cuctema B Hed? B KakuxX JABMIKEHHUSIX Y4acTBYET
3emns?

3. B uem cymHOCTh BTOPOro Hayajia TepmMoauHamuku? IlpuBenurte 3HaueHus K.O.JA. I
TeIIOBbIX cTaHuuMid. Ecnm map moctymaer Ha TypOuHY mpu Temmeparype +177°C, a
OKpYXaIoLUi BO3MyX uUMeeT Temieparypy +15°C, onpenenure MakCMMalbHO BO3MOYKHBIM
K.IL.JI. 9TO¥ MapoBoil TypOUHBI.

4. Pa3BuTHe mpeACTaBICHUN O CTpoeHHH aToMoB. KTo M Kak OTKpbUI IEKTpoH? B Kakoit
CTETEeHH aTOM MOX0X Ha CONHEUHYIo cuctemy? [laiite moHsTue 00 SHEPreTUUECKUX YPOBHAX
u nepexojax. Kak nonyudaerca cnektp uznydeHust atoMoB? Kak ycTaHOBHUIIM MaTepuaIbHOE
€AMHCTBO Mupa?

5. XapakTepusyiiTe pacnpoCTpaHEHHOCTh XUMHUYECKUX AJIEMEHTOB Ha 3emiie U B ee orocdepe.
B ueM npuHUMIUATBHOE €IMHCTBO XMMHUYECKOIO COCTaBa KUBBIX OPraHU3MOB U HEXKHBOM
IIPUPOBI?

6. [lonsTe paBHOBecHs B MEXaHHMKE M CTaTHCTUYECKOW TepmoauHamuke. Kak BemyT cels
MaKpOCHUCTEMBI BJIai OT paBHOBecuA? [loscHUTE MPUHIUIT TOKAIIBHOTO PAaBHOBECHS.

7. daiite 00IIyI0 XapaKTEPUCTUKY KHJIKOTO cOCTOsTHUS. OnpeenuTe KapTUHY IPOLIECCOB MPU
SIBJICHUSIX KAMWUIAPHOCTH, CMA4YMBAaHUU, BSI3KOCTHU, IOBEPXHOCTHOM HaTshkeHuH. Kak
OOBSACHSIOT OOJBIIYIO TEIUIOEMKOCTh BOJIBI, OOJBIIOE MMOBEPXHOCTHOE HATSYKEHUE U CBOHCTBO
kamuuisipHocTu? Kakoe 3HaUueHNE NMEIOT 3TH 0COOEHHOCTH BOIBI B )KHBOU MpHUpoie?
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8. B uem cMbici runotessl [1naHka o AUCKPETHOM XapaKTepe NCIyCKaHUs CBETA U €€ 3HaUeHue?
Hackonpko ObLIH penieHsl Py 3TOM IPOTHBOPEYHS B TEOPHH TETIOBOTO M3JIyYSHHS?

9. OxapakTepu3syiiTe peakliuyi CHHTE3a AP U YCIOBUS UX OCYLECTBICHHUSL. | 71e TaKkue ycioBUs
UMEIOT MecTO B mnpupoje? KakoBbl MEpCHEKTUBBI UCIIOIB30BAaHUSL PEAKIIUN CHUHTE3a siIep B
SHEpPreTUKE?

10. OxapakrtepusyiiTe OHOTHYECKHH KPYrOBOPOT U OLEHUTE OHOCHEpHYIO pOIb
XO351CTBEHHOU JIEATEIbHOCTH YEJIOBEKA.

Bapuant Ne 7

1. [losicaure nonsatue «aHeprus». Kakue Buasl s3neprun Bl 3Haere? B kakux cucremax oHa
COXpPAaHSAETCS U KaK 3aKOH COXPaHEHUs SHEPTUU CBA3AaH CO CBOMCTBAMU IIPOCTPAHCTBABPEMEHU?
2. Kakue JABWKEHHUS JIerNIi B OCHOBY KaJEHJAps, Kakue KaJeHJIapu HCHOJIb3YIOTCS?
Onpenenure no AaHHeIM o JlyHe u 3akoHaM Keruiepa BBICOTY CTallMOHAPHOTO CHYTHUKA
(BUCHAIIETO HAJT OJTHOU TEPPUTOPHEH ).

3. Kak ompenenunmm Bo3pactel ComHIa, 3Be3n, Bcenennoi? KakoB nuama3oH BpeMEHHBIX
nHTepBasioB Bo Beenennoi? Kak BoccTaHaBIMBAIOT 3BOJIIOLUIO 3BE3/7

4. Kakumu KOPHYCKYJISIPHBIMH CBOWMCTBaMH 00mamaroT cBeT? [loscCHHTE CMBICT MOHSTHS
«porony». Kakue siBnenus, 1 kKakum 00pa3oM ObUTH 0OBSICHEHBI C TOMOIIbIO KBAHTOBOM TEOPUH
ceera? Ecnau QoToH paccesics Ha HENMOIBMXKHOM 3JIeKTpoHE Ha yroia 90°, To yeMy paBHO
W3MeHeHue JUHBI BOTHBI (poToHA? [loueMy CBET POSIBIISIET CBOMCTBA M BOJIHBI, M YaCTHUIIBI?
5. Kak pa3BuBasioch yueHue 0 XMUMHUECKUX npoieccax? Kak MOKHO YCKOPUTb WU 3aMEITUTh
XOJl pPEaKUMH W KAKOBO IPOMBINIJIEHHOE 3HadeHwe »3rtoro? JlaiTte mnpencraBieHne o
XUMUYECKON KWHeTHKe. Kak MOXHO CMECTUTh XMMHUYECKOE pPaBHOBECHE W HAIPaBJICHHE
peakuun?

6. [TosicHuTe 0OCOOEHHOCTH TIPEACTABICHHUS O MPUUYNHHOCTH B KBAHTOBOW MexaHuke. [louemy
OTpaHMYEHHUE BO3JCHCTBUS Ha MUKPOYPOBHE HUMEET CMbICT (DYyHIaMEHTAJIbHOIO 3aKOHa
MPUPOBI?

7. Kakue mporiecchl OAIEPKUBAIOT <OKU3Hb» 3Be3A? [laiiTe mpencraBieHre 00 SBOJIONUA
3Be31. llouemy cymiecTBeHHa BenM4MHA Macchl 3Be3Abl? KakoBa mepcrnekThBa 3BOJIOLHMHA
Comnnna?

8. Haiite nmpezacraBnenue o (Ga3oBbIX Mepexojax, NpUBeIUTe IpUMephl (Pa30BbIX MEPEX00B
pa3HbIX TUHOB (POJ0B). UTO 3a sIBIIEHUSI — CBEPXTEKYYECTh U CBEPXIIPOBOIUMOCTD?

8. [laiiTe NOHATHE O HEOAAPBUHU3ME U CUHTETUYECKON TEOPUU IBOJIIOLIUU.

9. UTto u3y4aer reHeTHKa, Kak OHa pa3BuBajack? YTo Takoe «IreH», «KOJIOH», «HYKICOTH/IbI»,
«HYKJIEHHOBBIE€ KHCIIOTBD)?

10. OnumuTe npeaMer U Leau ecTecTBo3HaHusA. Kakue sTamnsl mpoliia ecCTeCTBEHHOHAYyYHas
KapTHHA MUpa B CBOEM pa3BuTuu? Kak BIMSIOT Ha pa3BUTHE HAYKH BHEIIHUE U BHYTPEHHHE
dakropel? OneHUTE poJib HAYKH W TEXHUKH B COBPEMEHHOM MHpe U B (POpPMHpPOBAHUHU
MOJUTUYECKUX B3IJISA0B.

Bapuanrt Ne 8

1. Onpenenute NOHATHS TEIUIOTHI M Temneparypbl. Kak cBsi3aHbl 3TH BEIWYMHBI, B KaKHX
eauHULax n3mepstorca? Kakue npuHsThl mikansl Temneparyp? Kak onpenenstor temneparypy
cmecu? KakoBa KOHIIEHTpaIusi MOJIEKyN B cTpaTtocdepe Ha BricoTe 30 KM, eclii JaBJICHHE Ha
stoit BeicoTe 104 I1a, a Temnepatypa -20°C? KakoB cMbIci aOCOJIFOTHOTO HYIS Temmeparyp?
2. TloscHuTe TOHATHE «UHEpLMalbHas cucrema otcuera». [IpuBenute npumepbl. KakoBbl
OCHOBHBI€ 3aKOHBI IBI)KEHUS B TAKUX cucTeMax? UeM oTiauvaeTcsi IpUHIKII OTHOCUTEIbHOCTH
lanunes oT mnpuHUOMNA  OTHOCHUTENBbHOCTM  OWHmTeHHa? Kak  ocyiiecTBiseTcs
MPEEMCTBEHHOCTh UJI€H U KOHUENMUNN?

3. B uem coctout 3¢ppexr lomnepa u kakoBa €ro poJjib B UCCIEJOBAHUU 3Be3]], BeeneHHoi.
Kax ycranoBuiam v usmepuiiv cKopocTh BpaieHusi CoJiHIla BOKPYT cBoeil ocu?

4. KakoBbl UICTOYHHUKH dHEpruu 3Be31? JlaiiTe mpeacraBneHne 00 SBOIIONNHA OOBIYHBIX 3BE3/]1 U
KpPaCHBIX TUTAHTOB U MOSICHUTE MPOLECCHI, MPOUCXOIAIINE B MX Heapax. KakoBa nepcnekTuBa
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sBosrorui Connna? Ouenute poib (QyHIaMEHTATIbHBIX KOHCTAHT U B3aUMOJCHCTBUHN B X0/
3BOJIIOLIMU. B 4em cyThb aHTponHOro npuHuMna?

5. Kakue enuHUIBI H3MEpEHHs] pacCTOSIHUN MPUHATHI B Meramupe? YTo o3HadaeT TOT (akr,
yro a0 Ommwkaiimeii 3Be3apl llentaBpa paccrosuue 4,35 cB. 1.7 IlpuHuMas nomepeyHUK
ConneuyHoM cucTembl B 12 MIIpJI. KM, OLIEHUTE, KaKYIO JI0JII0O OH COCTaBJISET OT PACCTOSIHUS J10
OmKaiteld 3Be3/Ibl.

6. Kto u korma noctpows mozaens ctpykrypsl JJHK? Kaxue pasnoBumnoctu PHK, B uem
3HaueHue Kaxaoi u3 Hux? Kak npoucxonut aenenue kierok, sapa u JJHK? Kak peanuzyercs
CHCTEMa BOCIIPOM3BOJICTBA HA MOJIEKYJISIPHOM YpPOBHE?

7. Tlosicaute mpollecchl B paciuiaBax M pactBopax. [lodemy mpu pacTBOpeHHH OOBIYHO
Temreparypa nonmwkaercsa? KakoBel ocoOeHHOCTH pacTBOpeHus B BoAe? Kakyto poiib urparot
ruipoduiibHbie U THAPO(OOHBIE Mpolecchl B KUBbIX opranusmax? 8. Kakue Tumsl cBszeit
UMEIOT MecTo B Kpuctaiax? Koraa Bo3zHukaeT Metannudeckast cBsi3b? JlaliTe npeacraBieHue
0

TEOPUU METAIJIOB, MOJIYIPOBOIHUKAX, TUAIEKTPUKAX U U30JIATOPAX.

9. TlosicHuTe MOHATHE «HAYYHOW PEBOJIOLUN» M «HAYYHO-TEXHUYECKOH pPEBOIIOLUI.
[IpuBeaute npumepsl. KakoBbl 0OCHOBHBIE AOCTHXEHUS U Tpobiembl HTP?

10. JlaiiTe ompeneneHne <«OKOCHCTEME» H «Tpodudeckomy ypoBHIO». [loscHuTe, Kak
MIPOMCXOIUT Mepeaaya S3HEPTUur BBEPX M0 TPOPUUECKUM YPOBHSIM IKOCHCTEM.

Bapuant Ne 9

1. [loneBast popma matepun. OyHAaMeHTaIbHBIE TUIIBI B3auMoaeHcTBUN B ¢usuke. [louemy
OHM TaK Ha3bIBAIOTCA U B KAKUX JAMANa30HaX BPEMEHU U ITPOCTPAHCTBA MPOSBIISIOTCS HanboJee
CUJIBHO?

2. XapakTepusyiTe MAUCKPETHOCTb W HeNpepbIBHOCTH MaTepud. Onpeneurh IJIHHY
BOJIHBI 3JICKTPOMATHUTHOI0 W3JIy4CHMs], SHEPIHsl KBaHTa KOTOPOIO PaBHA DHEPTUU MOKOS
371eKTpoHa. Macca 1mokos 3nekTpoHa pasHa 9,1x1075! kr.

3. OnummTe CIeKTp 3JIEKTPOMAarHUTHOTO M3nydeHus. Kak ObLIM OTKPBITHI MH(paKpacHoe U
yIbTpa(uOoJIETOBOE U3ITydEHNE, PEHTT€HOBCKHUE JIyun?

4. Kakue 4dYacTHIBI COCTAaBJISIOT SIIPO aToMa, KakoBbI ero pasMepbl? Kak 310 ObLIO
YCTaHOBJIEHO?

5. Onumute Moaudukanuu yriepoja. IloueMy cTosp MHOrooOpas3Hbl coeJMHEHUs yriepoaa?
Kakune 0cobeHHOCTH cTpoeHHsI aTOMa YIiiepo/ia ONpeaesIuIN €ro poJib B )KUBOU npupoze?

6. [laiiTe moHsTHE BHyTpeHHEW sHeprun. Kakue Bubpl BHyTpEeHHER 3Hepruu Bbl 3HaeTe? Kak
U3MEPSETCSl BHYTPEHHss dHeprua? B 4yeM CyIHOCTh IEpBOro Havaja TEPMOJIUHAMUKA?

7. Uro Takoe (a3oBoe paBHOBECHE, Meperperas >XKUIKOCTb, IPOLECChl CyOIMMaluu U
necyonumanuu? Onummure GU3NYecKyl0 KapTUHY npolecca kuneHus. Kak 3aBuUcHT Touka
KHUIIEHHs OT BHEIIHero nasieHuda? IlpuBenure npuMepsl NMPOSBIECHUS 3THX IIPOLIECCOB B
IIPUPOJIE.

8. Oxapakrepusyiite cTpoeHue u 6monoruueckoe 3HaueHue AT®, nouemy AT® Ha3bIBaIOT
OCHOBHBIM MCTOYHUKOM DHEPIUH B KJIETKE?

9. OcHoBHble BbIBOJBI yueHUs BephHaiackoro o Ouocdepe. Oxapakrepu3ydTe MNOHITUS
«QKOCHCTEMAY, «OMOTEOIIEHO3», «IKOJIOrHUYecKasi HUIlla», «ONOIIeH03». UeM orpeenseTcs ux
YCTOMYMBOCTb, KAKUE CBSI3M CYIIECTBYIOT MEXIY OPraHM3MaMH B JKOCHCTEME, M KaK OHHU
MOJEIUPYOTCS?

10. KakoBbl OTIMUYUS HAayKd OT Jpyrux obsacteil KyabTypbl? Kak cooTHocuTcs Hayka c
OOBIJICHHBIM 3HaHUEM, C peIUruen?

Bapuant Ne 10

1. Oxapakrepu3syiite npo0ieMy MOUCKa «IEPBUYHBIX OOBEKTOBY» M KOHIIETIINIO aToMu3Ma. B
4eM €JMHCTBO IUCKPETHOCTU U HENPEpbIBHOCTU? [10SICHUTE MOHATHE 2IIEMEHTAPHOMN YaCTHIIBI.
Kak knmaccuduuupyrorcs sneMeHTapHble YacTHIB, M Kak OHHM Hccienytorcs? Uro Takoe
«aHTU4acTulbl »? B 4eM coCTOUT rUnoTe3a KBapKoB?
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2. Kak u3MeHSI0TCS KHHETHYECKas, IOJIHAs M I[OTEHLIMAJIbHAs 3HEPTUM IUIAHEThl IPU €€
nBrkeHu Bokpyr ConHua? B kakoe BpeMs roja JuHEHas CKOPOCTb JBMXKEHUS 3eMJIU 110
opbute HanboIbIIAS U TOYeMY?

3. [lepeuncnure BosHOBBIE cBOWCTBa cBera. D ekt Jloriepa s cBeToBbIX BOH. Ecnu B
OTIBITAX Ha 3eMJIe YacToTa H3TydeHHs Bojopoa cocrasnser 4,6x10 ', a B ciexpe manexoit
raJakTHKH OHAa yMeHbImmach Ha 1,9x10% T'n, ompenennurte, mpmbmmkaercs ¥ K HaM 3Ta
rajlakThKa Ui yaaJseTcs.

4. XapakrepusyiTe KOHLENIMHU OIM3KOoAeHCcTBUS U JanbHOAecTBUs. KTo M kak co3gaBai
TEOPUIO dBJEKTpOMarHUTHOro mnousia? [loyemMy B HapoJHOM XO34HCTBE HCHOJB3YIOT HeE
IIOCTOSIHHBIH, a epeMeHHbIN TOK? CpaBHUTE I'PaBUTALMOHHOE U 3JIEKTPOMArHUTHOE TOJISL.

5. Kak onuceiBaercs cOCTOSSHUE MMKpOYacTULbl B KBaHTOBOM ¢u3uke? Kak mpu 3tom
OCYILIECTBJISIETCSI CHUHTE3 BOJIHOBBIX M KOPIYCKYJISpHBIX cBoWcTB? KakoBo oTinnune B
OTMCAHUU COCTOSTHUS B KJIIACCUYECKOM U KBAHTOBOM MEXaHHKE?

6. Uem otnuyaercs xuBoe oT HexuBoro? Onenute 3Hauenue oTkpeituil JI. [Tactepa. B yem
CXOJICTBA M Pa3IMuusl PACTEHUH U >KUBOTHBIX? KaKOBBI METOJ/Ibl TEHHONW WHXEHEPUU U YeM
OTJINYAIOTCS €€ BO3MOXKHOCTH OT BO3MOKHOCTEW KJIACCUUECKOM CEeJIEKIINU?

7. TlosicHuTe sBIIeHHME KaTajld3a U €ro ucnoiib3oBaHue. [losicHUTE poJib KaTadUTHUYECKUX
peakuuil B KM3HENEATEIbHOCTH OpPraHU3MOB, POJIb AHAJOTUU MEXAy KaTalau3aTopamu u
dbepMeHTaMu.

8. Jlokaxure, 4TO MOMYJISUMS SBISECTCS €IUHMIEH 3BotOUMH. [loueMy pa3Hble TONYJIALUU
OJIHOTO BUJA OTJIMYAIOTCS 10 yacToTe reHoB? [loscHuTe, Kak MPOUCXOIUT 3BOJIIOLUS BUJIOB C
TOYKH 3pEHHsI FreHeTHKH. KakoBa posib MyTanuii 1 OKpYyKarolled cpebl B 3BOJIFOIIUY )KUBOTO?
[Iponomxaercs U B HacTOSIIIEe BpEMS SBOJIIOIMS YeJIOBEeKa Kak BHuia?

9. JlaiiTe MOHATHUS O MPOCTHIX, CIOKHBIX, YCTONYMBBIX, HEYCTOMYUBBIX, U30JIUPOBAHHBIX U
OTKPBITBIX CHCTEMaX, 00 00paTUMBIX M HEOOPATHMBIX MPOIIECCaXx.

10. OnumuTe OCHOBHBIE ATambl pa3BUTHs Ouochepnl. Kak mpeacTaBisieT Hayka Havano >KU3HU
Ha 3emuie? Uem oTmuaercs 3eMHas atMocdepa oT armocdep APyrux IUTAHET W MOYeMy?
[Touemy *u3HB IOKA OOHApY)KEHA TOJIBKO Ha HAIlIeH IriaHeTe?

Kpumepuu oyenxu (6 bannax):

- 5 bannos svicmasnsemcs cmyoenmy, eciu cmyoenm 0l NoJHble, pa3eepHynvle Omeembl Ha
8ce meopemuuecKkue ONPoOCsl Ourema, NPOOeMOHCMPUPOBAIL 3HAHUE (PYHKYUOHATbHBIX
B03MOJICHOCHET, MEPMUHOLO2UU, OCHOBHBIX JJIEMEHMO08, YMEHUe NPUMEHANMb MeopemuiecKue
3HAHUS NPU BLINOJHEHUU NPAKMUYECKUX 3A0aHULL

- 4 banna evicmasasemcs Cmyoenmy, eciu CmyoeHn packpulil 6 OCHOBHOM MeOpemuiecKue
80NPOCHL, 0OHAKO OONYUEHbL HEMOYHOCIU 8 ONPeOeeHUU OCHOBHBIX NOHAMULL

- 3 banna evicmasasiemcs CmyoeHmy, eciu ChyOeHn Packpulll 8 OCHOBHOM MeopemuyecKue
80NPOCHL, 0OHAKO OONYUEHbL HEMOYHOCIU 8 ONPeOeeHUU OCHOBHBIX NOHAMULL

- 2 6a106 8blCMABIACNCsL CIYOEHMY, eClu Npu omeeme Ha meopemudecKue 60npocyl
CMYOEeHMOM OONYUWEHO HECKOILKO CYUWECBEHHbIX OUWUDOK 8 MOJIKOBAHUU OCHOBHBIX
nousmu. Jlocuxa u nonnoma omeema cmpaoarom 3aMemubiMU U3bAHAMU. 3aMemHbl
npobenvl 8 3HAHUU OCHOBHBIX Memo0008. TeopemuuecKkue ONPOChL 8 YELOM UNONCEHbL
00CMamo4Ho, HO ¢ NPONYycKamu mamepuana. Mmewmcs npuHyunuaibHvle OuUOKY 6 102UKe
nocmpoenust omeema Ha 60nNpoc;

- 1 b6ann svicmasnsiemces cmyOeHmy, eciu Omeem Ha meopemuyecKue 60npocsl
ceudemenbCcmeyem 0 HeNOHUMAHUU U KPAtiHe HenoJHOM 3HAHUU OCHOBHBIX NOHSMULL U
Memo0os. ObHapyHcusaemcs OMcymcmeue Hagblk08 NPUMEHEHUsT MeopemudecKux 3Hanutll
npu 8bINOIHEHUY NPAKMUYECKUX 3A0AHUL.
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KonTpoabHo-oneHOYHbIe MaTepuaibl. Bonpockl k 3auery.
1o gucuuiuiiie KoHuenuum coBpeMeHHOro ecTecCTBO3HAHMS
(HaMeHOBaHUE AUCLUILINHBI)

1. VI3MeHeHus mpelcTaBlIeHU O BPEMEHHU U IIPOCTPAHCTBE 110 MEPE Pa3BUTHS HAYKH.
[lepexonq OT mpencTaBICHUM KIACCHUYECKOM MexaHuku HploOTOHAa K IpEeacTaBICHUSM
DWHIITEHHA.

2. CyTh KOHIICTIIMY aTOMH3Ma B €€ pa3BUTUHU. Ee CBs3b C COBpEeMEHHBIMHU MPOOIeMaMu
MIOCTPOEHUS eqUHON (prusnueckoit Teopun. BemecTBo kak cucrema yactuul. [Ipobiema noucka
«MIEPBUYHBIX OOBEKTOBY.

3. 3akoHBl TEPMOAMHAMMKH H30JIMPOBAHHBIX cUCTeM. [loHATHA: «HOJOXKEHUE
pPaBHOBECHS», «TEMIIEpaTypay», «BHYTPEHHSS SHEPrus», «3HTponus». CBA3b SHTPONHUHU U
BEPOSITHOCTH.

4. Tlonsatue ¢a3bl u ($azoBoro nepexoja, npuMmepsl. SBieHus nepeHoca: JUpdysus,
ocmoc. OnuiuTe npouece GoOpMUPOBAHMS U NEpeJaul HEPBHOTO UMITYJIbCa IO HEHPOHY.

5. Konuenuuun OnuskoaeicTBus M JanbHoAeWcTBUA. [lomepeunble, NMpoJIOJIbHBIE U
CTOsluMe BOJIHBI B ympyroil cpene. Dddexr [omnepa u ero ucnonws3zoBaHue. Uto Takoe
«KOTE€PEHTHOCTbY, «PE3OHAHCY, IOJIAPU3ALUI»?

6. IlonsaTue «momney, Teopus >IEKTPOMAarHUTHOTO mouis. Pa3BuTue mpeacraBieHuil o
ceere. Kak m keMm OBLIO MOKa3aHO, YTO CBET €CTh JJIEKTpOMarHutHas BoyiHa? B uem
MPOSBIISIIOTCS. BOJTHOBBIE CBOMCTBA cBeTa? KakoB CIEKTpP ANEKTPOMATHUTHOTO U3IIy4eHUA?

7. JIMCKpEeTHOCTP M HENpPEpPBIBHOCTh MATepUH. B Kakux SBICHUSAX MPOSBISIOTCS
KOPIYCKYJIsIpHbIEe cBoiicTBa cBeTa? [IpoGiieMbl TEMIOBOTO M3Ty4EHUS U CO3/1aHue KBAaHTOBOM
TEOPUHU CBETA.

8. IlpeacraBneHus 0 CTPOCHUM aTOMOB B CBOEM pa3BUTHH. OTKpbITHE 3JIEKTpoHa. B
KaKO¥M CTETeHH aTOM TIOXO0K Ha COTHEUHYI0 cuctemy? [loHsTHE 00 SHEPreTHYECKUX YpOBHSIX
U mepexoax.

9. Kakue yacTuibl COCTaBISIOT SIAPO aToOMa, KAakOBbI €ro pasMmepbl? Ilonsarue
«@IeMEHTapHble YacTulb», uX Kinaccupukanus. Kak onm uccnemyrorcsi? B uem cocrout
TUIIOTE3a KBapKOB?

10. Tlosicaute cyth runote3nl JIyn ae bpoitis. Kak u kem oHa Oblj1a SKCIIEPUMEHTAIBHO
MOATBEPIK/IEHA, KAKOE 3HAYEHUE Ul €CTECTBO3HAHUS NMEET UCIIOIb30BAHUE KOPITYCKYJIISPHO-
BOJIHOBBIX CBOMCTB BelllecTBa?

11. Cnenuduka MUKpOMHUpa M0 CPAaBHEHUIO C U3y4EHUEM Mera- U Makpomupa. [loscaure
MIPUHLHUIIBI HEOTIPEAEICHHOCTH, COOTBETCTBUS, IPUUNHHOCTH U JONOJTHUTEIBHOCTH.

12. Kak wW3MEHWINCh CTpaTerus MO3HAaHUS W NPEACTABICHUS O CIydalHOM U
3aKOHOMEPHOM Mpu HuccienoBaHusi mukpomupa? IloscHure posib mpubopa B KBaHTOBOM
MEXaHUKe.

13. SIBneHue paguoaKTUBHOCTU (€CTECTBEHHOW M MCKYCCTBEHHOM). Peaknum nenenus
s1iep, MpoOIeMbl JHEPT€TUKU, CBA3AHHBIE C STUMH PEAKIIUSIMH.

14. Peakuuu cunTtesa siaep. VICTOUHUKU 3HEPTUU 3BE3]l, SBOJIIOLMS OOBIYHBIX 3BE3] U
KpacHbIX ruranToB. llepcniektussl 3Bostorun CoHLA.

15. Yto wu3yuyaer XuMus, KakOBbl OCHOBHbIE OJTambl €€ pas3BuTus? PasButue
IIPEJICTABICHUM O COCTABE BEILECTB U CTPYKType MOJIEKyl. [IoHATHE XUMHUYECKOTO 2IIEMEHTA,
XMMUYECKOTO COEMHEHUs], XUMUUECKUX CBSA3EH, pOJIb SHEPTHH U SHTPONMHU MPU 00pa30BaHUU
MOJIEKYII.

16. Crpoenue sxunkocteil. OOBSICHHTE 3HAUE€HHE B JKUBOM TpUpoJie OONBIION
TEIUIOEMKOCTH BOJbI, OOJIBIIOTO MOBEPXHOCTHOTO HATSDKEHUS M CBOMCTBA KaNMJUIAPHOCTH.
OcoOGeHHOCTH PAaCTBOPEHMSI B BOJE Pa3IUUYHBIX BewlecTB. I mapoduinbHble U THIPOGOOHBIE
IIPOLIECCHI.

17. PacipocTpaHeHHOCTh XMMHUYECKUX AJIEMEHTOB Ha 3emiie U B ee Ouocdepe. B uem
€IMHCTBO XMMHYECKOI'O COCTAaBa KUBBIX OPraHU3MOB U HEXHUBOU npupoasl? CTpoeHne aroma
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yriepo/ia v €ro poJib B )KUBOU npupoie. Poib KaTanuTHUECKUX pEeaKIUil B )KU3HEIEATETbHOCTH
OpraHU3MOB.

18. PazBuTtne OMOJIOrUM, U3MEHEHHUE €€ 1eJIe U METOJIOB B CBSI3U C PA3BUTHEM JIPYTUX
€CTECTBCHHBIX HAYK. 3HAUECHUE MOJICKYJIIPHOU OMOJIOTHH B Pa3BUTHH HAYKH O KUBOU MaTepHUU.

19. OcHoOBHbIE NOJOXKEHUS M 3HAUYECHHUE KJIETOYHOW TEOpUU B PA3BUTUM OHOJIOTHH.
Kakumu meTomamMu yaanoch U3y4uTh COCTaB JKUBOW KJIETKU U €€ MOJIEKYJISIPHOE CTPOCHHE?
Onumute QYHKIUH KIETOYHBIX MeMOpaH. OXapakTepu3yHWTe CTpOoeHHEe M OHOJIOTHYEeCcKOoe
3Hauenue ATO.

20. dopmupoBanue uner sposronmu, Teopun Jlamapka u Jlapsuna. JlokazaTenbcTBa
SBOJIIOLIMM OPraHUYECKOTO MHpa. Buapl HM3MEHYMBOCTH, HMX CXOJICTBA W  OTIUYHS.
EctecTBeHHBIIl 0TOOp Kak HampaBisIOIUi (GakTop 3Bomonud. [ToHATHS «Homynsuust » u
«Buay. [louemy momysnsinust IBISETCA IUHULICH IBOTIONNN?

21. CymHOCTh MUKPO- U MaKpPOIBOJIIOIUH, IPUMEPHI JEHCTBYIONINX B HUX MPOIECCOB.
[TonsiTue 0 HEOAAPBUHU3ME U CHHTETUYECKOW TEOPHUH 3BOJIFOLIHAH.

22.YTo TaKoe «TeH», KKOJO0H», KHYKICOTHIbI», HYKIIEMHOBBIE KHUCIOTHI»? UTO N3ydyaeT
reHeTHKa, Kak oHa pasBuBajack? KTo u korma moctpows Mmozenb crpykrypel JIHK?
PasnoBuanoctu PHK, ux 3madenue.

23. Kak mpoucxoaut aenenue kietok, sapa u JJHK? Kak npoucxonut 6uocunrtes? Kak
peayinzyeTcsi cucTeMa BOCIIPOU3BOICTBA?

24. Tlonsitue «onocepar, ee pynkuun u 060109k, Yuenue Bepranckoro o 6uocdepe.
OcHoBHbIE 3Tarnbl pa3BuTHsi Ouochepsl. CpaBHUTE OMOMACCy MOBEPXHOCTH CYIIH, TIOYBHI U
MHpOBOro okeana. Kpyrosopor BemiectB B Ouocdepe. I'unoressl mpoucxoxIeHUS KUBOTO.
[Touemy >kn3HB MOKa 0OHApYKEHA TOJIHKO Ha Hallel rmiaHeTe?

25. OxapakTepu3yWTe TOHSTHS: «IKOCHUCTEMa», «OMOTEOIEHO3 », «IKOJIOTHYECKas
HUIIa», «OHo1IeH03». UeM omnpenenseTcst UX yCTOHYMBOCTb, KAKHE CBSI3U CYLLECTBYIOT MEKIY
OpraHuM3MamMu B OKOCHCTEME, KaKUMH MOJEISIMU OINHCHIBAIOT OTHOLICHUS MEXIY
Tpo(UUECKUMH YPOBHIMU B OHo1ieH03ax? [ 100anbHBIN SKOJOTHYECKUN KPU3HC, €r0 TPUIHHBI
Y MEPCIEKTUBBI IPEOA0TIECHUSI.

26. Pacnpenenenue Ha 3emiie  COJHEUHOW »SHepruu. KoHIenuuss KO3BOIIOLMH.
CymectByeT i1 HOoocdepa ceitdac?

27. BceneHHas, ee pa3Mepbl, COCTaB M MOJEIU pa3BUTUs. HazoBute smmmpuyeckue
MOATBEPXKJIEHUs  pacmuupeHuss Bcenennoil? Yto 03HayaeT  «CTAaUMOHAPHOCTBY» U
«HeCcTalMOHApHOCTh » Bcemennoi? Kakue HabOmomeHUs MOATBEPAWIIA MOACIb BoJbIoro
B3prisa?

28. IlosicHuTe, YTO TaKoe «rajakTHKay», KakoBa ux (¢opma u crpoeHue. [ 1e Haxoaurcs
collHeyHas cucTteMa B Hamied [anmaktuke? Kak u3meHwtn pu3ndeckyro KapTUHy Mupa oO1as
U crHenuanbHas TEOpUU OTHOcUTelbHOCTU? Kak CBA3aHbl Macca M SHEPrUst B TEOPUHU
OTHOCHUTEIILHOCTHU?

29. llonsaTue 3aKoHa MNPUPOIbI, TUIBl 3aKOHOB B HAayKe: JETEPMUHUCTCKUN 3aKOH,
BEPOSITHOCTHBIN 3aKOH, 3aKOH KaK TEH/CHIIMA, 3aKOH KaK OTpaHUYeHHE pasHOOoOpasus. 3aKOH
u 1enecooOpa3HocTh. [IpumMepsl 11enecoo0pa3Horo MOBEACHUS B dKUBOW U HEXKHUBO MTPUPOJIE.

30. Uto Takoe «MyTalus» U Kakue MyTaruu 0b1BaroT? HacnenyroTces i mpruoOpeTeHHbIe
npu3HaKu? DBOIOINHS BUJIOB C TOUKU 3PEHHSI TeHETUKH. B 1ueM 0COOEHHOCTH OMOTEXHOJIOTHi:
TE€HHOM U KJIETOYHON MHXKEHEPUH, UX BO3MOKHOCTH, JOCTUKEHUS U NTEPCIEKTUBBI?

31. T'eocdeprl. Bo3HUKHOBEHHE U IBOMIOLUS OKeaHa U aTMocdepbl. Bo3HHKHOBEHHE
ouochepsl, XUMHUUYECKasi IBOIONMS MpeKU3HEHHBIX (popM. brocdepa kak ogHa u3 00om0uex
3emuin.

32. TloHsiTHE O MPOCTHIX, CIOKHBIX, YCTONUMBBIX, HEYCTOMUMBBIX, U30JUPOBAHHBIX U
OTKPBITBIX cHCTeMax, 00 0OpaTHUMBIX U HEOOpPaTUMBIX MpolieccaX. MakpocucTeMbl BIAIH OT
paBHOBecus. [IpuHuun nokansHOTO paBHOBecHs. [loHsATHE TUCCUTIaTUBHON CTPYKTYpbI o M.
IIpuroxxuny.
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33. Kak BO3HHMKAaIOT CTPYKTYpbhl U3 Xaoca B HEOPraHMYECKOM M KUBOM MaTepusix?
[Tpumepsl. YcioBus 00pa3zoBaHus CTPYKTYp U3 Xaoca. YTo Takoe cuHepreTuka?

34, Camoopranu3zaiys MaTepud B TMPOIECCE HBOJIOLUMU TalaKTUK, 3BE3JI, IUJIaHET.
[TosicuuTe mpoOIEMBI MPOUCXOXKICHUS M ABOJIOIMU Hallel IuiaHeThl. B uem cyTh rumores
TEKTOHUKH JMTOCQEPHBIX IUUT, Apeiida KOHTHHEHTOB? COBpPEMEHHBIN BapHaHT THUIOTE3bI
MoOmnm3ma. [losicHuTe BeIpakeHue: «3eMiist — KUBOW OpPraHU3M.

35. DnemeHThl reoxpoHojioruu. KoHUenuu 3BoJIIOIMKY PacTUTEIBHOIO U KUBOTHOIO
MHUPOB B COOTBETCTBUH C T€OXPOHOJIOTHYECKOH mKamnoil. [Iporecc horocuHTe3a, €ro 3HaueHue
JUISL SBOJIIOLUH.

36. KomMmbroTepsl, MaTeMaTHUYE€CKUE MOJIENIM U HEJMHEHbIe siBiIeHUd. [luHamuueckuit
Xaoc M OudypKanuu, ITUCCUIIATHBHBIE CTPYKTYpbl B OKPECTHOCTH TOYKH OH(ypKaluu.
MaremaTtnueckoe MOJEIUPOBaHNE OMOJIOTHYECKON IBOJIIOLIMH.

37. ®enomen uenoBeka. C Kakoro BpEeMEHM HA4YMHAETCS 4YeJIOBEYeCKass HCTOPHs?
[TosiBEeHHE peun U poJib KOJJIEKTUBHBIX B3aMMOJICHCTBHIA.

38. Konnenuus »stHOoTeHe3a mno JIL.H.I'ymuneBy. SBinenust camoopranuszanud U
MHEPTHOCTH B (POPMUPOBAHUH YeJIOBEUYECKOro obiecTBa. Kaknue aHanoruu pa3BuTrs 3THOCOB
MO>KHO IPOCJIETUTH MPU COMOCTABIEHUH UX C TeOpUel (ha30BbIX MEPEX010B?

39. Kak Bel nornmaeTe nmpo6eMbl COIMaIbHOM SKOJIOTHH, 3TOJIOTHU U COTTMOOUOIOTHH ?
UYenoBek Kak mpeaMeT oOmiecTBOBeleHUs U ecrecTBo3HaHus. Konuenmus Hoocdepsl 1o
Bepnaackomy. CyTh aHTPOITHOTO MPUHIUIIA.

40. CoBpeMeHHasl €CTECTBEHHOHaydHas KapTWHa MHpa. BBIIenuTe poib TEHETHKH,
KHOEpHETUKH U TNcuxoaHanusa. Kakue mapaiokcel, OrpaHMUEHUs! U 3aTPyJHEHUS] UMEIOTCS B
pazButun Hayku? IlpencraBpTe HayKy B BHJE DBOJIIOLMOHHOIO MpOIEccCa U ONUIIUTE €€
ommkaiiee Oyaymiee.

Y4eOHo-MeTOANYecKOe 1 MHGOPMAIMOHHOE 00ecTiedeHre U CIUTIINHbI
5.1. [lepeyeHb OCHOBHOI U J0NOJHUTEIbHON YU4eOHOI JIUTEpaTypPbl, HEO0OX0AMMOI /1151
OCBOEHMS THCIUNIHHBI

OcHoenasa numepamypa

1. TynmunoB B.®. Konuenmuu COBPEMEHHOTO €CTECTBO3HAHUS. Y4YEOHHUK
[DnexTponnsiii pecypce] / Tymuror B. @. - M.: Jlamkos u Ko, 2010 - 483 c.

JlocTynn K TEKCTy 3JEKTPOHHOTO HW3JIaHUS BO3MOXKEH uepe3 DIEKTPOHHO-OUOIMOTEUHYIO
CUCTEMY "YHuBepcHUTETCKAs OoubImoTeKka online" —
<URL:http://biblioclub.ru/index.php?page=book&id=254014>.

2. KapnenkoB C.X. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHHUS [3JIEKTPOHHBIN
pecypc] : yueb. mocobue / C.X. Kapnenkos ; C.X. Kaprnenkos .— 12-e u3z., nepepa0. u Jo1.
— Mocksa : Jupexr-Meauna, 2014 .— 624 c. JlocTyn K TEKCTY 3JIEKTPOHHOIO HM3JaHUs
BO3MOXEH dYepe3 OIEKTPOHHO-OMONMOTEeuHyI0 cucteMy "YHUBepCUTETCKas OuOIuoTexa
online" .— <URL:http://biblioclub.ru/index.php?page=book&id=229405>.

Jononnumensnas numepamypa

1. I'pymeBnnkas T.I'. KoHuenum coBpeMEHHOTO €CTECTBO3HAHMUS
[anexTpoHHBIN pecypc] : yueb. mocobue / T.I'. I'pymeBunkas, A. Canoxun .— 4-e u3.,
nepepabd. u gon. — Mocksa : [lupekr-Menua, 2014 .— 480 c. JlocTyn K TEKCTY 3J€KTPOHHOTO
U3JIaHUS BO3MOYKEH yepe3 DIeKTPOHHO-OMOIMOTeuHYI0 cucTeMy " Y HUBEpCUTETCKAS
oubmmoreka online".—<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. Nxonnukosa H.M. KoHuenuuy coBpeMeHHOT0 €CTeCTBO3HAHU. YueOHoe
noco6ue [DnexkTponHslil pecypc] / UkonnukoBa H. 1. — M. : FOnutn-/lana, 2012 .— 288 c.
JIOCTYH K TEKCTY 3JIEKTPOHHOTO W3JJaHUsI BO3MOXKEH Yepe3 DIEeKTPOHHO-ONOIMOTEUHYIO
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cucremy "YHuBepcuTeTckas oubimoreka online".—
<URL:http://www.biblioclub.ru/book/115158/>.

3. Py3aBun N.I'. KoHuenuuu cOBpeMEHHOTO €CTECTBO3HAHUS [ DJIEKTPOHHBIN
pecypc] / .. Py3aBun .— Mocksa : [Ipocmekt, 2015 .— 288 c¢. JlocTyn K TEKCTY
AIIEKTPOHHOTO U3JJAHUS BO3MOXKEH Yepe3 DIEKTPOHHO-OHOIMOTEYHYIO CHCTEMY
"VuauBepcurerckas Oubiamnoreka online".
<URL:http://biblioclub.ru/index.php?page=book&id=251655>.

Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMH ceTu «MHTepHET»,
HEe00X0IMMOii VISl OCBOEHUSI TUCHMILINHBI (MOTYJI51)

1) www.edu.ru/modules.php

denepanbHbIil 00pa30BaTEIbHBIN MOPTAT

Karajnor o0pa3oBarenbHBIX HWHTEpHET-pecypcoB. HopmaTWBHBIE JOKYMEHTBI CHCTEMBI
obpaszoBanusi. ['ocymapcTBeHHBIe o0Opa3oBaTenbHBIE CTaHAAPTHI. By3bl, TEXHUKYMBI.
JuctanimonHoe oOy4ueHue.

2) Karajor Hay9HBIX pecypcoB

CoOpaHue CCBUIOK Ha CaWThl COJIEpIKAIlHe KHWTH W CTaThbH IO €CTCCTBCHHOHAYIHBIM
muciuinHaM.  Pasnmensl:  matematnka u - Qusuka, mmdpoBas o00pabOTKa CHTHAJIOB,
paiMOTEXHUKA U JJEKTPOHUKA, OWOJIOTHUS, XUMHUS, aCTPOHOMHS, MPOrpaMMHUPOBAHUE.
OcHoBHbIe paznensl: CpencTBa noucka HayaHo nHGopmarmu B Internet; Hayunas nurepatypa
B uHTepHeT; Henuneiinas nuHamuka; HelipoHHble cucTembl; YHCIEHHBIE METOIBI.

3) DjVu BUBJIMOTEKU

[Tepeyenr Oubmmorexk DjVu mo HampaBieHUsSM: €CTECTBEHHOHAYYHBIC, TEXHHUYECKHE,
MpoyYHe.

Allbest.ru. Ilepeyens OMOINOTEK O PA3TMYHBIM HAIIPABICHHSIM.
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6. MaTepHaJ’ILHO-TeXHI/I'{eCKaﬂ 6333, H606XOL[I/IMaH AJIs1 OCYHIECTBJICHUSA
06p330BaTeJH>HOF0 npouecca mo JMCuUIlJInHEe
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Konnemmun
COBPEMEHHOr 0
€CTECTBO3HAHUSI

1. yueOnass aynuropus
Jif) 3 NMpOBeIeHUsI
3aHSATHI JIEKIITHOHHOI'O
THIA:

aynutopust ~ Ne 405
(xumdak KOpITyC),
ayJIUTOpUs Ne 311
(xumdak KOpITyC),
ayAuTOpUs Ne 310
(xumdak KOpITYC),
ayJUTOPHUS Ne 305
(xumak kopryc).

2. yueOHast
ayuTopusi s
NMpoBeJAeHUs  3aHATHH

CEMHUHAPCKOro TUIA:

aymutopuss ~ Ne 405
(xumpax KOpITYC),
ayJIUTOPHs Ne 311
(xumpax KOpITYC),
ayAUTOpUS Ne 310
(xumpax KOpITYC),
ayJIUTOPHS Ne 305

(xumak koprryc).

aymutopuss  Ne 001
(xumdak koprryc),
ayIUTOpHUS Ne

002(xumdax kopryc),
aymuropust Ne
(xumdak koprryc),
aymuropust Ne
(xumak KopIryc),
aymuropust Ne
(xumak KopITyc).

3. yueoHas
ayauTopusi A
TEeKyLIero KOHTPOJIsA H
NMPOMEKYTOYHOM
aTTeCTAUUU: AYIUTOPHSA
Ne 405 (xumcax kopiryc),

006

007

008

aymuropuss  Ne 311
(xumdak KOpITYC),
aymuropuss  Ne 310
(xumdak KOpITYC),

aymuropuss  Ne 305

(xumdak KopITyc).

4. yueOHasn
ayauTopusi s
NpoBeieHUs
rpYNnoBbIX u
WHIUBUY ATBHBIX
KOHCYJIbTALMIA:
aymaropuss  Ne 405
(xumpax KOpIIyC),
ayauToOpuUs Ne 311
(xumpax KOpIIyC),
ayquTopus Ne 310
(xumbax KOpIIyC),

Aynurtopus Ne 405
Yuebnast MmeOenb, y4eOHO-HATIISHEIC
rmocoous,
JIOCKa,HOYTOYK,MyJIbTHMeIra-
npoektop Mitsubishi XD3200U, skpan
¢ anekrponpuBogom  300*400cm
Spectra Classic.

Aynutopus Ne 311
VYueOnast MmeOenb, y4eOHO-HATIISAHBIC
mocoOusi, J0CKa, HOYTOYK,ITPOCKTOP
Mitsubishi XD 600U, »3kpan ¢
anekTponpuBonoM Projecta 183*240cm
Matte white.

Aynutopus Ne 310
YueOHast MeOenb, y4eOHO-HATIISJHbIC
mocoows, JIoCKa,
HOYTOYK,MYJIbTHMEIHA-TTPOCKTOP
Mitsubishi EW230ST, JKpaH
HacteHHbIH Classic Norma 244*183.

Aynurtopus Ne 305
Y4ebHast MeOesb, y4eOHO-HATJISAHBIC
rnocoous, JIoCKa,
HOYTOYK,MYJIbTUMEIUA-IIPOEKTOP
Mitsubishi EW230ST, JKpaH
HacteHHbIi Classic Norma 244*183.

Aynutopus Ne 001
YyeOHast Mebenb, yueOHO-HATJISAHBIC
ocoOus, J0CKa.

Aynutopus Ne 002
YyeOHast Mebenb, yueOHO-HATJISAHBIC
ocoOus, JoCKa.

Aynutopus Ne 006
YyeOHast MeOenb, yuyeOHO-HATJISIHBIC
Moco0Ous, TOCKa.

Aynutopus Ne 007
YyeOHast MeOenb, yueOHO-HATJISIHBIC
MocoOus, T0CKa.

Aynutopus Ne 008
YyeOHast MeOens, yueOHO-HATTISIIHBIC
nocoOus, JOCKa.

YurtaiabHbli 320 Ne 1
Hayunsrit n yueOHbIN (oHI, HaydHAs
mepuonuka, [IK (MoHOOmOK) - 3 mIT.,
HeorpannueHHbIH noctyn Kk ObC u B/I;
KOJINYECTBO ITOCATOTHBIX MeCT — /6.

YutanbHbiiA 3an N2
HayuyHbln 1 y4yebHbI PoHA, Hay4Han
nepuoauKa, MK (moHOBNOK),
NOAKNIOYEHHbIX K ceTn MHTepHeT, — 8
LUT., HEeOTrpaHMYEeHHbIM aocTyn K 36C n
b/[l; KONM4YeCcTBO NOCAJOYHbIX MeCT —
50.

YuranbHblii 3271 Ne §
Hayunsrit 1 yaeOHbIN (OHA, HaydHas
nepuoanka, ITK (Mono6m0K) - 3 i,
HeorpannueHHbIN goctyn k ObC u B/l;
KOJIMYECTBO MOCA0THBIX MecT — 27.

YuranbHblii 3271 Ne 6

1. Windows 8

Russian.  Windows
Professional 8
Russian  Upgrade.
Horosop Ne 104 ot
17.06.2013 T.
JIunenzuun
OeccpodHEIe

2. Microsoft Office
Standard 2013
Russian. /loroBop Ne
114 or 12.11.2014 r.
Jlunensun
OeccpodHbIe

3. Kaspersky
Endpoint  Security
s OW3Heca -
CraHaapTHBIH.
Jorosop
Ne31806820398 ot
17.09.2018 r. Cpok
IEUCTBUS JTUIICH3UU

10 25.09.2019
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ayAuTOpUs Ne 305
(xumdak kopryc).
aymuropus  Ne 001
(xumdak koprmyc),
ayIuTOpus Ne
002(xumdaxk koprryc),

aymuropus Ne 006
(xumdak kopryc),

aymuropus Ne 007
(xumdak kopryc),

aymuropus Ne 008
(xumdak kopryc).

5. moMeleHus s
€aMOCTOSITeJILHOM
padoTsI:
ynTaidbHbl 3am Ne |
(TmaBHBIN KOpIHyc),
yuTaneHeIi 3am Ne 2
(busmat KOpITyC-
yueOHOE), YU TaTbHBINA
3an Ne 5
(TymMaHUTapHBII
KOPITYC), YU TaIbHbIH
3a1 Ne 6 (yueOHBIH
KOpITYC),YUTaJIbHBIH
3an Ne 7
(TymMaHUTapHBII
KOpITyc),J1TabopaTopHs
Ne 206(xumdax
Kopmyc), JjabopaTopus
Ne 209(xumdax
Kopityc),1aboparopus
Ne 419(xumdax
KOPITYC).

5. ITomemeHue ISt
XpaHeHUs u
PO UIAKTHYECKOT 0
00cTy:KMBaAHUS
y4eOHOro
o0opynoBaHuUs:
naboparopuss  Ne 013
(xumdak KopITyc).

Hayunsrit 1 yueOHBIH (GoOHA, HaydHas
nepuoanka, [IK (MonoOmOK) - 6 mIT,
HeorpannueHHsbi noctyn k ObC u BJI;
KOJIMYECTBO MocaodHbIx MecT — 30.
YwuranbHblii 3a1 Ne 7
Hayunpiii 1 yueOHbIH (OHA, HaydHas
nepuonuka, [IK (MoHOONOK) - 5 1T,
HeorpannyeHHbINH qoctyn K ObC u B/,
KOJIMYECTBO TIOCAJOUHBIX MecT — 18.
Jla6opaTopus Ne 206
YueOHast meOenb, ydeOHO-HATJISAHBIC
moco0OMs, Mellanka MaruuTHas EcoStir
(1.5m,300-200000/MuH, m1aTdhopma
nmuam. 120mMmM,0e3 HarpeBa), MeIIaiaka
marautHas [12-6110 (o 11, ¢ mogorp.
120C), memanka MarautHas [13-6110
(mo 1m, ¢ momorp. 120C), memanka
marautHas [12-6110 (o 11, ¢ mogorp.
120C), Memasika  MarHuTHas C
nogorpeBom [12-6110M, wmemranka
MarHutHas ¢ nogorpesom [13-6110M,
MHUKPOCKOI, MHOTO()YHKIIMOHAJILHOE
YCTPOWCTBO KyoceraFS-1030MFP,
HoyrOyk ~ HPPavilion,  mpoekrtop
BenQMP612C, HOYTOYK HP
6820sT2370 17 WXGA, monuTop 19"
Samsung 931BWSFVTFT ,cucteMHbIit
onok IntelCore B komruiekre, nmamsars
NransTS 4G, cryn UCO/4epu/ (6mirt.),
HOYTOYK ASUSK52JE
15.6"/IntelCorei3 370  M/DVD-
RW/CAM/WIFi/Win7BASIC.
JlaGopaTopus Ne 209
VYyebHast mebenb, yueOHO-HATIISIHbBIC
nocoOus, KOMIBIOTEp B COCTaBe:
cucteMHblii 0ok DEPO  460MD/3-
540/T500G/DVD-RW, wmonutop 20"
Samsung, MHOTO() YHKITHOHATILHOE
YCTPOUCTBO (IPUHTEP/KOMHpP/CKaHED)
FS-1030 MFR, mnpunTep na3epHbIi
MOHOXpoMHBIH Samsung ML-3310D,
OpuduHr MPUCTaBKa, Kpecio
«[Ipectmx», TymOo4dka MOOWIBHAS,
cryn "llpectmx", cTOX MHUCHM., CTOI
miceM., ety UCO
JlaGopaTopus Ne 419
YyeOHast mebenb, ydeOHO-HATIISIHBIE
mocobus, MHOT'0()YHKIIHOHAITFHOE
yctpoiicteo HP Laser, mnaHmierHsli
komnprotep Apple iPad 64 GB Wi-Fi
+3G UYepnsri A4-1.00IT,64I'b ¢
YexXJIOM, KONHMPOBAJBHBIA ammapar,
KOIMPOBAJIbHBIN anmapar
Jla6opaTopus Ne 013
Kommnext mebenn BHP, Becsr GR-120
(120r*0,1mMr) BHYTp. KammOpOBKa, C
moBepkoii,  uentpudyra  OITH-8,
MHOTO()YHKIIMOHAJIFHOE ~ yCTPONUCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, JNIEKTPOILTUTKA
nogorp. 120C), memanka MarHWTHas
12-6110 (mo 1m, ¢ momorp. 120C),
MeIIaJKa MAarHWTHas C MOJOIPEBOM
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II5-6110M, wmemagka MarHuTHas C
noxorpesom [19-6110M, mukpockor,
MHOTO(YHKIIMOHAJIFHOE ~ YCTPOHCTBO
KyoceraFS-1030MFP, HOYTOYK
HPPavilion, mpoexrop BenQMP612C,
HOyTOYyK HP 6820sT2370 17 WXGA,
MOHHTOP 19" Samsung
931BWSFVTFT ,cucremubIii 0JI0K
IntelCore B KoMIUIEKTE, MaMATh
NransTS 4G, cryn MCO/uepn/ (61mT.),
HOYTOYK ASUSK52JE
15.6"/IntelCorei3 370  M/DVD-
RW/CAM/WIiFi/Win7BASIC.

JlaGopaTopus Ne 209
YueOHast meOenb, yaeOHO-HArJIsAHbIC
MocoOMsl, KOMIIBIOTEp B  COCTaBe:
cucremubiii 6ok DEPO 460MD/3-
540/T500G/DVD-RW, wmonutop 20"
Samsung, MHOTO()YHKITHOHAIILHOE
YCTPOUCTBO (TPUHTEP/KOMHpP/CKaHep)
FS-1030 MFR, mnpuHTep na3epHblit
MOHOXpoMHBIH Samsung ML-3310D,
opuduHr MIPUCTaBKa, Kpecio
«IIpectmx», TymOo4YKa MOOHIbHAS,
cryn "lIpectwx", cTOX MUCBM., CTOJ
nuceM., cryia 1CO

JlaGopaTopus Ne 419
VYueOHast mebenb, yueOHO-HATIISAHBIC
nocoows, MHOT0() yHKLIMOHAJILHOE
ycrpoiicteo HP Laser, mnaHmerHsli
kommeioTep Apple iPad 64 GB Wi-Fi
+3G UYepusii A4-1.00ITw,64I'b ¢
YexJIOM, KOIUPOBAJIBHBIN  ammapar,
KOIIMPOBaJIbHBIN anmnapar

Jla6opaTopus Ne 013
Kommnekr mebenu BHP, Becsr GR-120
(120r*0,1mMr) BHyTp. KanuOpOBKa, C
noBepkor,  ueHtpudpyra  OITH-8,
MHOTO()YHKIIMOHAIILHOE ~ YCTPOMCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, anexTpominTka
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MHWHOBPHAYKU POCCUN

[Tpunoxxenue Ne 1
Pabouas nporpamma
JUCHUTLTAHBI (MOTYJIs1)

®I'BOY BO «BAILIKHUPCKUI IT'OCYJAPCTBEHHBI YHUBEPCUTET»

XUMUYECKUIN ®AKYJIbTET

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

qucuuiumHel KoHuenmuu COBPEMECHHOI'0 €CTECTBO3HAHUA

2 Kypc, 4 cemecTp
O4HadA

(hopma obyueHus

Buj paéorsl O0BbeM TUCIUIIINHEI
O6mas TpynoemkocTs aucturuiabl (3ET / gacoB) 2[72
Cemectp 4
Y4eOHBIX YaCOB HAa KOHTAKTHYIO pabOTYy C MPENo/1aBaTeseM: 32,2
JIEKITUHA 16
MPAKTUYECKUX/ CEMHUHAPCKUX 16
J1a00PaTOPHBIX -
KOHTPOJIb caMocTosITeIbHOM paboTsl (KCP) -
Ipyrux (rpynmnoBasi, ”HIUBUyalbHAas KOHCYJIbTAUS U UHBIE BUIbI
y4eOHOMU NIeATEeTLHOCTH, MPEAyCMAaTPUBAIOIINE pab0Ty 00yJarONTHUXCSI
¢ mpenoaBarenem) OKP 0,2
VY4eOHBIX YaCOB Ha CaMOCTOSATENNbHYI0 paboTy oOyuaromuxcs (CP)
BKJIFOYAs TIOJITOTOBKY K 9K3aMEHY/3a4eTy 39,8

®dopma(bl) KOHTPOJIS: 3adeT 4 ceMecTp
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OcHoBHAA U

®opma TeKyliero

dopma u3ydeHus: MaTepUaJIOB: JICKLUU, IPAKTUYECKUE AOIOJIHUTCIbHAA 3aaHns 1o y Cﬁglls{;gl\ig;n
Ne Tema u conepxanue Salcj:;ﬁi;gzzgiaﬁ;; PIe63 L, TA0OPIIOPHbIE P00 oo CaMOCTOATENBbHOM | (KOJUIOKBUYMBI,
o/ paboTa 1 TpyA0EMKOCTb (B Hacax) pexoMeHayemas paGore KOHTPOJIHHBIE
CTYJEHTaM
CTYJICHTOB paboThl,
(nomepa w3 KOMIIBIOTEPHBIC
Beero | JIK | IIP/CEM JIP CPC CIHCKa) TeCTHI H T.1L)
2 3 4 5) 6 7 8 9 10
1. | Tema 1. Metononorusi, 9 2 2 5) 0.1. 1,2 Hamucatp Pedepar
COCTaBHBIE YaCTHU U A 1,2,3 pedepar. WnauBuayanbHbli,
3Tanbl Pa3BUTHUSA [ToaroToBUTHCS K | TpyHIoBOM OMPOC.
€CTECTBO3HAHMUS. oTmpocy. TectupoBanue
[Tonatus npocTpaHCTBa,
BPEMEHH U MaTepUH
2. | Tema 2. Monenu 13 4 4 5 0.1.1,2 Hamucatp Pedepar
KJIACCUYECKOTO Hn 1,23, pedepar. NunuBuyaibHBIN,
€CTECTBO3HAHUS U [ToaroToBUTHCS K | TPyHIOBOM OMPOC.
3aKOHOMEPHOCTH OTIpoCy TectupoBanue
TIPUPO b
3. | Tema 3. BepostHocTHBI | 14 2 2 10 0.1.1,2 Hamucatp Pedepar
MHpP, OTTHCAHUE A.n.1,2,3 pedepar. NHnuBuyaibHBIN,
MIPOLIECCOB [ToAroTOBUTHCS K | TPYIIIOBOM OMpPOC.
OTpoCy TectupoBanue
4, | Tema 4. 3akonsI | 18 4 4 10 0.1.1,2 Harucatp Pedepar
sBomoIMH.  OTKpBITHIE Nl 23 pedepar. WuauBuayanbHbli,
CHUCTEMBI u e [ToaroroBuThCA K | TpyHHOBOI OMpPOC.
camMOoOpraHu3anus OTIPOCY TectupoBanue
5. | Tema 5. EcrecrBo3nanue | 17,8 4 4 9,8 O.1 1,2 Hanucats Pedepar
Y pa3BUTHE UBUIU3ALNN .. 1,2,3 pedepar. NuauBuayanbHbli,

IToaroToBUTHCS K

I'PYIIIOBOM OIPOC.
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orpocy

Bcero yacos:

71,8

16

16

39,8
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[Tpunoxxenue Ne 2

PeMTHUHI IJIAH JMCHUILINHBI

KoHuenuuy coBpeMeHHOr0 eCTeCTBO3HAHUS

Hanpagnenune 18.03.01 Xumudeckas TEXHOIOT s

[Ipoduns noaroroBkn  TEeXHOIOTUS U MepepadOoTKa TOIUMEPOB
kypce 1, cemectp 4 2019/2020 rr.

Buabl yueoHoii nesiteibHOcTH | bamnsa Yucno § Basnet
CTY€HTOB E;;:}E) I:H()e zzs;lz?; sa MunrManbHEBIN MaxcuMabHBIN
Moayas 1
Texymuii KOHTPOIb
1. KonrponbsHas pabora 5 5 0 25
Py6esxHbIli KOHTPOJIB
1. Pedpepar 25 1 0 25
Bcero 50
MoayJas 2
Texymuii KOHTPOIb
1. Konrponbhas pabota 5 5 0 25
Py0eskHbII KOHTPOJIbL
1. Tect 25 1 0 25
Bcero 50
IMoompuresbHbIe 0AJLITBI
1. CryneHuyeckas onuMImaaa 0 5
2. [lyonukanus craTei 0 3
3. Yuactue B KoH(pepeHIIUH 0 2
Bcero 10
IMocemaemocThb (0a/1JIbI BBIYMTAIOTCS U3 001eH CyMMbI HA0OpPaHHBIX 0AJ1J10B)
1. TlocemeHne JEKIMOHHBIX 3aHATUN —6
2. Tocemienue 1a00paTOPHBIX 3aHATHN 0 -10

HUTOroBblii KOHTPOJIb
1. 3auer 0 0
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