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1. ITacnopT KOMNIEKTA KOHTPOJIbHO-0LIEHOYHBIX CPEACTB

Kommuiektr koHTposnbHO-oneHOUHBIX cpeacts (KOC) mnpenHasHaueH uisi KOHTPOJIS H
OLIGHKH OOpa30BaTENbHBIX JOCTHKEHUH OOYYaroIIUXCs, OCBOMBLIMX TIPOrpaMMmy y4eOHOH
aucUUIUInHEL «EcTecTBO3HAHHEY.

B pesynbrare ocBoeHUs yueOHOM TUCIUILTUHBI « ECTECTBO3HAHKE» O0YUYaAIOIUICS TOKEeH
obnanate npenycmorperabiMu @I'OC mo mpodeccusiM COIUaTbHO-3KOHOMUYECKOTo mpoduis
CNIEAYIOIIUMH JIMYHOCTHBIMH, METANPEIMETHBIMH M MPEIMETHBIMH YMEHHSIMH, OOIIUMH U
npodecCHOHATBHBIMI KOMIIETCHIIUSIMH:

JIMYHOCTHBIX:

— TOTOBHOCTb CaMOCTOSITEJIBHO JOOBIBATH HOBBIE AJisi Ce0sl €CTECTBEHHO- HAy4YHbIE 3HAHUS C
UCTIOJIb30BAHUEM JJISI 3TOTO JOCTYITHBIX HICTOYHUKOB WH(OPMAIINY;

—yMEHHE yNIPaBJIATb CBOEH MMO3HABATEIBHON AEATENBHOCTBIO, IPOBOANTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYJIbHOTO Pa3BHUTHS,

— YMEHHE BBICTPANBATb KOHCTPYKTHBHBIE B3aHMOOTHOIICHHUS B KOMAaHJE MO PELISHHIO OOIINX
3ama4 B O0JIACTH €CTECTBO3HAHMSI.

MeTtanpeamMeTHbIX:

— OBJIACHHWE YMEHHUSIMH M HAaBBIKAMU PA3JIUYHBIX BUIOB IO3HABATENBHON AEATENBHOCTH IS
U3yUYEHHSI Pa3HbIX CTOPOH OKPYIKAIOIIEro €CTECTBEHHOI'O MUPA;

— MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOIOAEHHs, HAyYHOrO SKCIEPUMEHTA) IS
U3YUYEHHs PA3JIUYHBbIX CTOPOH €CTECTBEHHO- HAyYHOW KapTHHBI MHUPA, C KOTOPHIMH BO3HHMKAET
HEOOXOMMOCTD CTAJIKUBATHCS B podeccroHanbHol chepe;

— YMEHHE ONpEeAeNATh LeIH U 3aJa4l JEATENIbHOCTH, BBIOMPATh CPEACTBA JUIS UX JOCTHIKEHUS
Ha MPAKTHKE;

— YMEHHE HCIOJb30BATh PA3JUYHbIE HCTOUYHUKU ISl TOJNYYEHHs €CTECTBEHHO- Hay4HOM
UH(POPMALINU B OLIEHUBATh €€ JIOCTOBEPHOCTD JUJIsl TOCTHUKEHHUS TOCTABJICHHBIX LeNeH 1 3a1ad.

IMpeamerHbIx:

— c(hopMHUpPOBAaHHOCTh MPEACTABIECHUH O IEJIOCTHOH COBPEMEHHOW €CTeCTBEHHO- HayYHOU
KapTHUHE MUpa, MPUPOJE KaK €JUHON LIeJOCTHOM cHucTeMe, B3aUMOCBSI3U 4ellOBeKa, MPUPOAbI U
ofmiecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacinTabax BeeaeHHOM;

— BJaJeHUE 3HAHWAMH O Hauboyee BAXKHBIX OTKPBITUAX M JOCTI)KEHUsIX B 00JacTu
€CTECTBO3HAHUs, MOBJIMSBIINX Ha SBOJIOLUIO NPEACTABIEHUIN O MPUPOJE, HA Pa3BUTHE TEXHUKHU
W TEXHOJIOTHIA,

— cpOpMHPOBAHHOCTH YMEHHsSI MPHUMEHSITh €CTECTBEHHO-HAYYHBIE 3HAHUS JJIsI OOBSICHEHHS
OKPYKAIOIIHUX SIBJICHUH, COXPaHEeHHUS 310POBBSI, obecrniedeHust Oe30macHOCTH
JKU3HEAESITeIbHOCTH, OepeskHOro OTHOLIEHUS K pUpoze, PalMOHATIbHOTO
NPUPOAOTIOIB30BAHUS, & TAKKE BBIMOJIHEHHS POJIM IPAMOTHOTO MOTPeOUTENS,

— c(popMHPOBAHHOCTb MPEACTABICHUNA O HAYYHOM METONE IMO3HAHMS NPHUPOIBI U CPEACTBAX
U3y4eHUs MeraMupa, MakpoMupa U MHKPOMHpA; BJaJleHUE NpUeMaMH €CTECTBEHHO- Hay4YHBIX
HaOJIFOIEHUH, OMBITOB, HCCIEAOBAHUH M OLIGHKU JOCTOBEPHOCTH MOJYUYEHHBIX PE3YyJIbTATOB,

— BJaJieHUe TOHATUNMHBIM amapaToM €CTECTBEHHBIX HayK, MO3BOJSIIOIIMM IIO3HAaBaTb MU,
y4acTBOBaTb B AMCKYCCHAX IO €CTECTBEHHO-HAyUHBIM BOINPOCAM, HCIOJb30BaTh pPa3jIMYHbIE
UCTOYHUKHA WH(POPMALMU Il MOATOTOBKH COOCTBEHHBIX PabOT, KPUTHUECKH OTHOCHUTBCS K
coobmmenusim CMU, comepskalinuM HAy4IHYIO HHPOPMAIIHIO;

— cOPMHPOBAHHOCTh YMEHHH MOHUMATh 3HAYMMOCTb E€CTECTBEHHO-HAYYHOIO 3HAHMS IS
KaXXJIOTO Y€JIOBEKAa HE3aBUCHMO OT €ro MpoeCCHOHANBHON AESTeIbHOCTH, pa3inyarh GakThl U
OLIEHKH, CPaBHMBATb OLIEHOYHbIE BBIBOJbL, BUAETb HX CBSI3b C KPUTEPUSMU OLIEHOK M CBS3b
KPUTEPHUEB C ONPENETIEHHON CUCTEMON LICHHOCTEH.

BemmyckHuk , ocBomBmui y4yeOHyro nucuuruinHy «EctecTBo3HaHWe», NODKeH o0nanarthb
3JIeMEHTaMU OOIITNX KOMITETEHIIHIL:

OK 1 IloHuMaThb CYITHOCTh M COLIMAIBHYIO 3HAYUMOCTb CBOEH Oyayruei

npodeccuu, NPOsBISITH K HEll yCTONUNBBIN HHTEpEC.



OK 2 OpraHun30BbIBaTb COGCTBEHHYIO [eATeNbHOCTb, BblOMPATbL TUMOBbIE METOLbI

N CNOCO6bI BbINOMHEHUS NMPOMECCMOHANbHBIX 384ay, OLeHMBaTb UX 3P(PEKTUBHOCTL U
KayecTBo.

OK 3 lMNpuHMMaTL peLleHuns B CTaHAAPTHBIX W HECTAHAAPTHBIX CUTYaUUAX U HECTU

38 HUX OTBETCTBEHHOCTb.

OK 4 OcyLecTBnsATb NOUCK U UCNONb30BaHWE MH(OPMaLMK, He0bXoAMMON ans
S(PPeKTUBHOIO BbINOHEHUS NPOJecCMOHabHbIX 3a4ad, NPofeccnoHasbHOro

W nnYHOCTHOrO pasBuUTUA.

OK5 Vicnonb3oBaTb MHHOPMALNOHHO-KOMMYHUKALMOHHbIE TEXHOOT MU B MPO(ECCUOHANbHO
LeaTenbHOCTH.

OK 6 PaboTaTb B KO/IMEKTMBE U B KOMaH/e, 3PPeKTUBHO 06LLaTbCA C KOeramu,
PYKOBOZCTBOM, NOTpebutensimu.

OK 7 bpatb Ha cebs 0TBETCTBEHHOCTb 3a paboTy Y/IeHOB KOMaH/bI

(NogYMHeHHbIX), 3a pe3ynbTaT BbIMOMHEHNS 3a[aHWiA.

OK 8 CamocToATensHO onpeaendtb 3agayv npodeccMoHanibHOro U IMYHOCTHOTO
Pa3BUTUSA, 3aHUMATLCHA CaMO06Pa30BaHeM, 0CO3HAHHO MIaHWPOBAaThb MOBbILLEHNE
KBanmMgukauum.

OK 9 OpuneHTMpoBaTbCA B YCNOBUAX YaCTON CMEHbI TEXHONOTUIA B
NpotheccnoHanbHON AeATeNbHOCTY.

2. Pe3ynbTaTbl 0CBOEHUS YyUe6HOM ANCUUNIMHBI, NMOASeXalle NpoBepKe
2.1. B pesynbTate artTecTayuMm Mo YYeOGHON AWCUMMAMHE OCYLLECTBASETCA KOMMIEeKCHas
NpoBepKa CneayrowWwmnx YMEHUA W 3HaHWIA, a Takke AnHamuKa (HOPMUPOBaHMS 06LLMX

KOMMETEHLNIA:
PesynbTaTbl 3NeMeHTbl KOMMETEHLLNA dopMbl N MeTOAbI
(MYHOCTHBbIE, KOHTPOJIA U OLEHKN

MeTanpeiMeTHbIE,
npegMeTHble pe3ysbTaThbl;
3M1eMEHTbI KOMMETEHLWIA)
JINYHOCTHBIE:

- TOTOBHOCTb camocTtoaTensHo OK 6. PaboTaTb B KONMEKTUBE U B OueHka BbIMONHEHMUA

[0o6bIBaTb HOBble A4 cebd KoMaHAe, 3 (heKTUBHO 06LaTbCs C npakTU4Yecknx pabor

€CTECTBEHHO- HayYHble 3HAHMA  KONneramu,

C WCMofib30BaHWEM AJ1 3TOr0 PYKOBOACTBOM, MOTpebutensimun

LOCTYMHbIX NCTOYHWKOB

NHpOpMaLLNK; OueHka acce no Temam:
« BUTaMUHbI, epMeHTbI 1
rOPMOHbI B UX ponn ans
opraHusMa 4YenoBeka»
«HapyLieHuns npu nx
HefloCTaTKe.



-yMeHWe ynpaBnsiTb  CBOEM
no3HaBaTeIbHOW
NeSTENBHOCTBIO, nNpoBOANTb
CaMOOLIEHKY YPOBHS
COOCTBEHHOrO

MHTENNEKTYa/IbHOI0 Pa3BUTNA,

- yMeHue
KOHCTPYKTMBHbIE
B3aMMOOTHOLUEHNS1 B KOMaHze
Nno pelUeHMt0 obwmux 3ajay B
06n1acTn ecTecTBO3HaHWA.

BbICTPanBaTb

MeTanpegmeTHbIe:

- OBNnafieHMe YMeHusMuU U
HaBblKaMu pa3/INYHbIX BUAOB
No3HaBaTe/IbHOM
LeATEeNbHOCTN ANA  U3Y4YeHus
pa3HbIX CTOPOH OKPY>KatoLLEero
€CTeCTBEHHOI0 MUpa;

- NPUMEHEHWe  OCHOBHbIX
MeTO/40B MO3HaHWS
(HabnogeHus, Hay4Horo
9KCMepUMEHTa) AN U3yYeHus
PasNNYHbIX CTOpPOH
eCTeCTBEHHO- Hay4Ho
KapTMHbl MUpPa, C KOTOPbIMU
BO3HMKaeT HeobX0AMMOCTb
CTa/IKMBaTbCH B

npoeccnoHanbHoM chepe;

- YMeHUWe ornpeaensiTb Lenu u
3agauu AeATeNbHOCTH,
BblOMpaTb CpeacTBa ANs WX
AOCTVXKEHMS Ha NPaKTUKE;

OK 2 OpraHun3oBbIBaTb COGCTBEHHYO

DEATENIbHOCTD, BbI6VIpaTI:> TNOBbIE
MeTOoAbl
1 cnocobbl BbIMONHEHMS

I'IpO(*)eCCI/IOHafIbeIX 3afad, oLueHnBaTb

NX 3PPEKTUBHOCTL U
KayecTBo.

OK 4 OcyLwecTBNATL NOUCK U
MCMosib30BaHME MH(opMaLmK,
HeoOXoANMOW A5
S(PPeKTUBHOIO BbINOIHEHUS
npogeccroHanbHbIX 3aaad,
NpogeccMoHanbHOro

W NMYHOCTHOrO pa3BuTK

OK 8 CamocToaTefIbHO onpefensitb
3afa4m npodeccnoHanbLHOro u
JIMYHOCTHOTO

pa3BUTUSA, 3aHUMATHCA
camoo6pa3oBaHneM, 0CO3HaHHO
NMaHMPOBATb NOBbILLEHNE
KBa/IM(pMKaLnu.

OK5 Wcnonb3oBaTb MHPOPMaLMOHHO-

KOMMYHUKaLNOHHbIE TEXHO/OTUN B
I'IpO(*)eCCI/IOHa}'IbHOI‘/JI [AeATEeNNbHOCTN.

OK 3 NpuHMMaTh peLueHns B
CTaHAAPTHbIX U HECTaHAAPTHbIX
CUTYaUMAX U HECTU

38 HUX OTBETCTBEHHOCTb.

WHTennektyanbHaa wurpa -
BUKTOpPUHA "CaMmblil yMHbI B
06/1aCTM  ecTecTBO3HaHMA "

TecTupoBaHue
PeweHne CUTYaLNOHHbIX
3afau

OueHka 3a

BbICTYMN/IEHNE Ha 3aHATUAX C
NH(OPMaLVOHHbIMM
COOOLLEHNAMN Ha TeMY

« CoBpeMeHHble
npeacTaBneHns 0
3aPOXKAEHUN YKUIHW».

OueHka 3a
oopMneHne  uU  3aAWUTY
pedepata « [puHUUNBI 1
3aKOHOMEpPHOCTN  pa3BUTUSA

YXN3HW Ha 3emne»

PeweHue
3a4au

CUTYaLMOHHbIX



MCNONb30BaTh
NCTOYHMKN  Ans
nonyyeHns eCTeCTBEHHO-
Hay4YHON  WHGopmMauunm  wu
OLeHMBaTb €e [0CTOBEPHOCTb
ans [OCTMXKEHUS
MOCTaBNEeHHbIX Lienieil 1 3afau.

- yMeHue
pasfinyHble

MpeaMeTHbIe:

- ChopM1POBaAHHOCTb
npeAcTaBieHnin 0  MecTe
XUMUK B COBPEMEHHOIA
Hay4HOIA KapTUHe  MuWpa,;

MOHMMaHWe poau XUMUKW B
(hopmMMpoBaHMM Kpyrosopa Mu
(hYHKLMOHabHON

rpamoTHOCTM YenoBeKa Ans
peLleHns NpakTUYeCcKnX 3afay;

- BnageHme
OCHOBOMONArarLwmMmm
XMMUYECKNMM MOHATUAMY,
Teopusmu, 3aKoHamu 7
3aKOHOMEPHOCTAMU;
yBepeHHoe nofb30BaHue
XUMWUYECKON TEPMUHOMOTMEN 1
CYMBO/INKOIA;

- BNageHne  OCHOBHbIMU
MeToAaMu Hay4HOro
MO3HaHWSA, WCMONb3yeMbIMU B
XUMUWN: HabnoaeHnem,
onucaHmem, N3MepeHNEM,
3KCNEPVMEHTOM; yMeHue
obpabatbiBaThb, 06BACHATb
pe3ynbTarhbl NpoBeAEHHbIX

OMbITOB 1 AenaTb BbIBOAbI;
-fOTOBHOCTb W CMOCOGHOCTb
MPUMEHATb MeTOAbl MO3HaHUA
MpW peLieHnn MpPaKTUYECKMX

3aau;

OK 7 bpatb Ha cebsl OTBETCTBEHHOCTb
3a paboTy 4/IeHOB KOMaH/bI
(nofunHeHHbIX), 3a pe3ynbTart
BbIMO/THEHUS 3aaHWIA.

OK 2 OpraHun3oBbIBaTb COOCTBEHHYO
[eaTeNbHOCTb, BbIGUPATL TUMOBbLIE
MeTOo/bl

1 CNOCO6bI BbIMOMHEHUS
npoeccroHanbHbIX 334a4y, OLeHMBaTb
NX 3PPEKTUBHOCTL U

KayecTBo.

OK 9 OpureHTUpoBaTLEA B YCIOBUAX
4acTON CMeHbl TEXHONOT WA B
NpotheccnoHanbHON AeATeNbHOCTY.

OK 6. PaboTaTb B KONNEKTUBE U B
KOoMaHze, aPpheKTUBHO 06LaTbCA C
Konneramu,

PYKOBOACTBOM, MOTpebutensimu

OueHKa yyacTums Ha
3aHATMSAX, NPOBOAMMbIX B
(hopme gncnyTos.,
AUCKyccuin, nebaToB no
Temam: « Bo3gelicTeune
yesioBeKa Ha NpMpoay Ha
pasIMYHbIX 3Tanax pasBuTus
4yenoBeveckoro obLiecTeax;
«CyKLeccum 1 nx opmsl.
MPUYNHBI CMEHbI COO6LLECTB
B Npupoae»

OueHka BbIMONHEHMSA
NnpakTUyecknx pabot
PelueHne CUTYaLMOHHbIX
3ajau.

OueHKa KOHCneKTa
no Teme « becnosnoe
pasMHOXeHue, ero
MHOroo6pasue u
npakTnyeckoe
NCMOMb30BaHMe».

PeweHue
3a4au

CUTYaLMOHHbIX

KoHTponbHas pa6oTa

TecTupoBaHune



- ChopMUPOBAHHOCTb YMEHUS

AaBaTb KO/IMYEeCTBEHHbIE
OLLEHKM 7 MPOU3BOANTD
pacyeTbl MO  XMMUYECKUM

(hopMynam 1 ypaBHEHUSIM;

- B/lafieHne npasunamu
TEXHUKM 6e3onacHoCcTM npu
NCMONb30BaHNN  XUMUYECKMX
BELLeCTB;

- ChOPMUPOBAHHOCTb
COOCTBEHHOM  NO3WLMK MO
OTHOLUEHUID K XUMWUYECKOWA
MH(opMaL MK, NoNy4yaemon u3
pasHbIX MCTOYHUKOB.

OK 3 lMNpuHMMaTh peLleHns B
CTaHAapPTHbIX U HECTAHAAPTHbIX
CUTYaUMAX U HECTK

3@ HUX OTBETCTBEHHOCTb.

OK 7 bpatb Ha cebst OTBETCTBEHHOCTb
3a paboTy Y/IEHOB KOMaH/bl
(nofunHEeHHbIX), 3a pe3ynbTat
BbINO/IHEHUS 3aJaHWiA.

OK 1TloHMMaTb CyLHOCTb U
coLManbHYt 3HAYMMOCTb CBOEN
byayLent

npodeccun, NPosSBAATL K Hel
YCTONYMBbLIN MHTEPEC.

OueHKa 3a BbICTYM/EHNE Ha
3aHATUAX C
NH(OPMaLVOHHbIMM
COOBLLEHNAMN Ha TEMBI:

« OpraHuyeckue
BellecTBa KNETKWN.
[JokasaTenbcTea UX Haimuus
B pacTeHUU»

KoHTponbHas pabota
OueHka BbINOJIHEHUA

NpakTUyecknx pabot

OueHka BbIMONHEHMSA
NnpakTMyecknx pabot

KomMnnekcHas npoBepka yMeHUI 1 3HAHUIA, a Takxke AuHamMuKa popMUpoBaHNA 06LWUX 1

NpogeccnoHasIbHbIX

KOMMNeTeHLNiA

OCYLUIECTBNSETCH B

thopme

TeKyLLero  KOHTPONs

yCrneBaemocTn 00y4aroLwmnxcs 1 MPOMeXyTOYHOW (MTOroBOIM) aTTecTalum no AUCLUNIMHE.

TekyLwnii

KOHTPO/b

OCYLLECTB/ISETCS

NPOBEeAEHNN YUHEOHbIX 3aHATUIA.
dopmMoit UTOroBoI aTTecTauumn No y4ebHON ANCUMNANHE SBNSETCA 3K3aMEH.

npenogaBaTensmu

CUcTeMaTtnyeckmn npu



KoHTposibHO-u3MepHuTeIbHbIe MATEPHAJIBI AJIs1 OPraHNU3ALUH U NIPOBEJIEHUS TEKYIIero
KOHTPOJIsl YCIIeBAeMOCTH MO JUCUHMIJINHE
Tunosbie 3a1aHuA:

A) CamocTtosiTeibHast padoTa no Teme «PaBHOYyCKOpeHHOe NPSIMOJIMHeHOe IBHKEHH e

I Bapunant
1. TToe3n 4depe3 10 ¢ mocne Hauajga ABWxKeHUs mpuobperaer ckopocth 0,6 m/c. Uepes kakoe
BpeMs1 OT HayaJia JABIKEHHsI CKOPOCTb T0e3/1a CTaHeT paBHa 3 M/c? Pemuts 3amauy.
2. Ckopoctb moe3na 3a 20 ¢ ymeHbmmiach ¢ 72 no 54 xm/4. Hanmcate popmyny 3aBUCHMOCTH
CKOPOCTH OT BPEMEHH U MIOCTPOUTH TPaduK STOH 3aBUCHMOCTH.
3. JlaHo ypaBHeHue nBmwkeHHs x(t) = 3t + 6t — 4. Hanucarb ypaBHeHHE CKOPOCTH U HAWTH
YCKOpEHHUeE.

B) CamocrositenibHast pa6ora no Teme «OCHOBBI MOJIEKYJISIPHAO-KHHETHYECKOI TEOPUH U
OCHOBbI TEPMOAUHAMHUKH»

I Bapunanrt
1. KaxoBa BHyTpeHHss sHeprus 10 monb ogqHoaToMHOro rasa npu 27 °C? Pemuts 3aaauy.
2. Kakyro paboty coepmui Bo3ayX maccoit 200 r mpu ero nzobapHoMm HarpeBanuu Ha 20K?
Kakoe KomuecTBO TeIIOThl éMy MPU 3TOM coo0muin? PemuTs 3anaqy.
3. Kakas uactb KOJMYECTBA TEIUIOTHI, COOOLIEHHOTO OJHOATOMHOMY Trasy B Hu300apHOM
npoLecce, UAeT Ha yBeJIMYEHHE BHYTPEHHEH SHEpPruu U Kakas ero 4acTb — Ha COBEpIIEHHE
padotel? Pemuts 3amauy.

C) Tect no Teme «JIEKTPOAHHAMHKA»

HNHcTpyKuusi no BBINOJHEHHIO 3aJaHHMs: YKa3aTb NMPaBWIbHBIA OTBET, BBIOpaB OyKBY U
0003HAUNB €€ TaJIOuKOMH.

I Bapnanrt

1. TlpoBogHMK HaxOmWUTCS B SJeKTpuueckoM mone. Kak ABIKYyTCS B HeM CBOOOIHBIE
3JIEKTPUUECKHE 3apsiibl?

A. CoepmaroT koyebaTeIbHOE IBIKEHUE.

b. XaotuuHo.

B. Ynopsinouenno.

2. Yro npuHATO 3a HaIlpaBJIeHUE 3JIEKTPUIECKOrO TOKA?

A. HanpagneHue ynopsiAo4eHHOIO ABUKEHUSI ITOJIOKUTEIIbHO 3apSKEHHbBIX YaCTHLI.

b. Hanpasnenue ynopssi04eHHOr0 ABHXKEHUS OTPULIATEIBbHO 3aPSIKEHHBIX YaCTULL,.

B. OnpenenenHoro orsera gaTh HEb3sl.

3. KakoBO conpoTuBjieHHE PE3UCTOpa, €CIU NMpu HampsikeHun 8 B cuna Toka B pesucrope 4
MKA?

A. 4 MOwm. b. 2 MOwm. B. 8§ MOwm.

4. KakuM cOmpoOTHBJIEHHEM O0JaAaeT HUXPOMOBBIH MPOBOJHHMK [JIMHOM 5 M M IUIOLIAIbIO
nonepedHoro cedenus 0,75 MM>? Y enbHOe CONPOTHUBJIEHHE HUXPOMa paBHO 1.1 Om: MM/M.

A. 10,5 Om. b. 7,3 Om. B. 14,6 Om.

5. Paccumraiite cuiy TOKa B Lienmu, coaepskamei uctounnk toka ¢ DJIC, pasnoit 4,5 B, u
BHYTPEHHUM compoTuBieHneM 1 OM nOpu MNOAKIIOUEHHMH BO BHEILIHEH Lenu pe3ucTopa c
conpotusyieHueM 3,5 Owm.

A TA. b.2 A B.0,5 A.

6. Haiftu paboTy, COBEPIIEHHYIO CHJIAMHU 3JIEKTPUYECKOTO TOJS MPH MPOXOXKISHUH 3apsiioM 6
MkK7 pasnoctu norennuanos 220 B.

A. 1,32 mJIx. b. 2,64 m/Ix. B. 0,66 m/Ix.

7. OmnpepenuTe KOJIMYECTBO TEIUJIOTHI, BBbIIEISIEMOE B IPOBOJAHMKE 3a 2 MHUHYTHL
Conporusienue nposoanuka pasHo 10 Om npu cuine Toka 5 A.

A. 30 x/Ix. b. 60 x/Tx. B. 40 x/Ix.



8. MpsAMoNnHerHbIA NPOBOAHNK AnMHOA 10 cM HaxogMTcs B OAHOPOAHOM MarHMTHOM MNone C
NHAYKUMe 4 Tn n pacnonoxeH nog yrnom 300 K BEKTOPY MarHUTHON MHAYKUMK. Yemy paBHa
Cvna, AeNcTBylOWAs Ha MPOBOAHMK CO CTOPOHbI MAarHWTHOFO MOAA, €CAU cuna Toka B
nposofHuke 3 A?

A 12H. b. 0,6 H. B. 24 H.

9. KakoBa MHAYKTMBHOCTb MPOBO/IOYHON paMKK, ecnn npu cune Toka 3 A B pamMKe BO3HMKaeT
MarHUTHbIA NOTOK, paBHbIA 6 B6?

A. 0,5 TH. b. 2 TH. B. 18 k.

10. B KOPOTKO3aMKHYTYH KaTyLUKY NepBblil pa3 6bICTPO, BTOPOM pa3 MeA/IeHHO BBOAAT MarHuT.
B kakom cnyyae 3apsj, KOTOpbI/i NePeHOCMTCS UHAYKLMOHHBIM TOKOM, 60/bLue?

A. B nepBoM cnyyae 3apsj 60bLue.

b. Bo BTOpOM cny4ae 3apsij 60nbLue.

B. B 060ounx cnyyasx 3apsafbl OANHAKOBbI.

[) KoHTponbHasa paboTa 3a 1 cemecTp
BAPNMAHT 1

1. To rpadwmKy 3aBMCMMOCTM V* OT t HaliTU HaYa/lbHYH CKOPOCTb MaTepuasibHOM TOUKM, eé
KOHEYHbIe CKOPOCTM B Hauase 4-0ii U B KOHLE 6-01i CeKyHA. HaiTu ycKopeHue TOUKW 1
HanucaTb ypaBHeHue Vx=f(t). HaliTn no rpadmky nepemelleHne 3a 6 CeK. ABMKEHUS.
OnpepennTe BUL ABVKEHNS.

V* (m/c)
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234

2. Teno maccoil 4kr cBOOGOAHO MajaeT C BbICOTbI 5M. HaWTu NOTEHUMANbHY U
KWHETUYECKYIO 3HEPrut0 Tena Ha PaccTosHMM 2M OT MOBEPXHOCTU 3eMU: a Takxke
paboTy CU/Ibl TAXKECTM Ha 3TOM NyTH 5M.

3. Kakyto paboTy cosepLumn Bo3ayx maccoin 400r npu ero n3obapHoM HarpeBaHumn Ha 20 K
Kakoe Kon14yecTBo TensioTbl eMy Mpy 3TOM CO00LUNN?

4. C Kakoii cwnoii B3aMmofencTByloT fBa paspsga no 10 uKn kaxgbii B BO3AyXe,
HaxogsLmecs Ha pacctosHum 3cm gpyr ot gpyra? (k=9-109H m2/Kn )

E) NabopaTtopHaa pabdota Ne 5
Tema: «M3yyeHne nuTepdepeHyunmn 1 gupakLmm ceetar.

Llenb paboTbl: NpoHA604aTh UHTEP(EPEHLMNIO Y ANPPAKLMIO CBETA HA OMbITe.
Ob6opyaoBaHue 1 cpeacTBa U3MepeHus:

*  MaCTVHbI CTEKNSAHHbIE - 2 LT,

*  JIOCKYTbl KarnpoHOBble 1IN 6aTUCTOBbIE,

* 3acBeyeHHas POTOMN/IEHKA C NPOPe3blO, CAeNaHHON /1e3BMEM fle3BMEM GPUTBSI,

* rpamnnacTmHkKa (MM OCKOMOK rpaMniacTUHKK),

*  LUTaHreHUUPKYb,

e /lamna c NpsiMOM HUTbIKO Hakasa.
Xop paboTsbl:



Habnwoenue unmepghepenyuu:

1. CTeksiHHBIE IJIACTHHBI TIIATEIBHO MPOTEPETh, CJIOKUTH BMECTE H CXKATh MAJIbLIAMU.

2. PaccMaTpuBaTh MJIACTHHBI B OTPAsKEHHOM CBETE HA TEMHOM (pOHE (PaCIIONOKUTh UX HAIO
Tak, 4TOOBl Ha MOBEPXHOCTH CTEKJIa He OOpA30BAIHCH CIHUINKOM SIpKHE OJMKU OT OKOH
WU OT OeJIbIX CTEH).

3. B oOTHenpHBIX MeCTax CONMPUKOCHOBEHHs IUIACTHH HAONIONATh SIPKUE pajy KHbIE
KOJTbIIEOOpA3HbIE WITH HETPABUIBHOU (YOPMBI TIOJIOCHL.

4. 3ameruTh u3MEHEHUs1 (OPMbI U PACIOJNOKEHHS TOJYYEHHBIX TMOJIOC C H3MEHEHUEM
HaKATUS.

Habnwoenue oudpparyuu:

1. YcranoBuTh Mexay ryOKaMH IITAHT€HIUPKYJIS eI MHUPUHON 0,5 MM.

2 ITpucTaBuTh LIEb BILIOTHYIO K U143y, PacloOJOKUB €€ BEPTUKAJIBHO.

3. CMOTpsi CKBO3b INEJIb HA BEPTUKAIBHO PACIONOKEHHYIO CBETSINYIOCS HHUTH JIAMIIBI,
HaOIr01aTh 10 00€ CTOPOHBI HUTH PAIy KHBIE MTOJIOCH! (A PAKIIHOHHBIE CIEKTPHI).

4. Usmensis mupuny wenan ot 0,5 no 0,8 MM 3amMeTuTh, Kak 3TO U3MEHEHHE BIIMSET Ha
OU(PPAKIIUOHHBIE CIIEKTPBL

5. Habmonate nudpakiMOHHBIE CHEKTPbl B MPOXOASINEM CBETE€ C MOMOINBIO JIOCKYTOB
KarpoHa win 0aTUCTa, 3aCBEYSHHON (POTOIIEHKH C MPOPE3BIO.

6 IlpoBectu HaOmoneHne AUPPAKIUOHHOTO CIEKTPa B OTPAKEHHOM CBETE C MMOMOIIBIO
IPaMIUIACTUHKH, PACIIONOKIB €€ TOPU3OHTAILHO Ha YPOBHE IJ1a3.

BbIBO/L:




5. KOHTpONbHO-OUeHOUYHbIe MaTepuansl (KOM) pna opraHmsaymm ©n  NpoBefeHUsA
NPOMEXYTOYHON (MTOroBOM) aTTecTaLmm no y4ebHOW AUCLUNINHE:

KOM npegHasHayeH [/19 KOHTPONSA W OUEHKW pe3ynbTaTOB OCBOEHMS Y4ebHOi
AVNCUMNNNHBI «ECcTecTBO3HaHMe». [peAMeTOM OLEeHKM ABNAKOTCA YMEHUS 1 3HaHNA. KOHTPONb 1
OLIEHKa OCYLLLeCTBNAKTCA C UCMONb30BaHNEM CleAyoLWwnX GopM 1 METOA0B: SK3aMeH.
3afjaHua 4nA opraHmM3aumn 1 nNpoBejeHUs NPOMeXYTOUYHOW (MTOroBoi) aTTecTaymu:
MepeyeHb BUIETOB K 9K3aMeHY N0 AUCLUNINHE «ECTECTBO3HaHMEY:

Bunet Ne 1

1 EcTecTBeHHO-Hay4Hbl METOZ MO3HaHWSA W ero OCHOBHble cocTaBnswowwme. Manuneo Manunein
KaK OAWH M3 OCHOBaTef1ei eCTeCTBEHHO-HAYYHOr0 MeToAa NO3HaHWUS.

2. MpounTaiiTe parMeHT U3 HAYYHO-NONYNSAPHOW CTaTbW U OTBETbTE Ha BOMPOCHI.

«HWKTO He 3HaeT, KakoBbl 6yayT NOC/MeACTBUS MOBbLILLIEHNS aTMOCHEPHON KOHLEHTpaLum

YINIEKUCNOro rasa: 4YenoBe4ecTBO NPOBOAUT HEYMpPaB/SeMbIil IKCNEPUMEHT B MacLuTabax

nnaHetbl. Kak wn3sectHo, CO2 crnoco6CTBYeT HarpeBaHWi0 aTMocdepbl, YTO, B CBOK

oyepefb, NPUBOANT K TMOBbILEHUIO YPOBHA MMUPOBOr0O OKeaHa W  YBENYEHUIO

KWCNOTHOCTW BOAbI».

Bonpoc 1 3a cueT yero nosbillaeTcA KOHLEHTpaLMA YIrNeK1Coro rasa B atMocpepe?
Bonpoc 2. MNMoyemy nosbiweHWe KoHUeHTpauum CO2 cnocobCTBYET HarpeBaHUIO aTtMocgepsl,

MoBbILLIEHWI0 YPOBHA MIMPOBOro oOKeaHa U YBE/IMYEHUKO KUCIOTHOCTU BOAbI?

Bonpoc 3. B nHTepecax N YenoBeyecTBa BOBCE M36aBUTLCA OT MPUCYTCTBUA YINEKUCOro rasa

B aTmMocepe?

Bunet Ne 2

1 3KcnepuMeHTbl WAN HabGMOAEHUs, [O0Ka3blBatoliMe aTOMHO-MOMEKYNAPHOE CTPOEHMe
BeLlecTsa (2-3 npumepa). XapakTepHble pa3Mepbl aTOMOB U MOJIEKY/I.

2. MpounTaiiTe KOPOTKYIO raseTHyI Ny6/MKaLmMio U 0TBETbTE Ha BOMPOCHI.

«YdeHble U3 ANOHMM pacrno3Hann PepmMeHT, KOTOPbIA 3acTaBNseT N0Lei nnakartb, Koraa

OHW PexyT NyK. YJanuB ero, MOXHO NoSy4nuTb He pasjpaxartolwunii rnasa nyK, KoTopbll

Mo BKYCY He O6yAeT 0T/IM4aTbCA OT HACTOALLEro.

JlyK, Ha BKYC He OT/IMYaOLLMIACA OT HACTOALLEro, HO He pasfpaxkatolnin Halwum rnasa, -

peanbHOCTb, YBepeHbl wuccnegosaTen u3 AnoHUW. OHKM pacno3Hanu COefuHeHNe,

KOTOpPOe BbI3blBAeT MOTOK C/e3 Yy TOro, KTo pexeTr nyk. Okas3anocb, 4YTO (DepmeHT

CNe30TOYMBOCTM - 3TO aliMHasa. B pabote 6biAM  MCMOMb30BaHbl  HOBelLIVe

reHeTUYEeCKME TEXHOIOTUM U TPAAULNOHHbIE BMOXUMUYECKNE METOABbI.

WccnepoBaTenn yTBepXAatoT, UTO CO34aTb FEHETUYECKM MOLU(ULMPOBAHHBLIA NyK, B

KOTOPOM 3TOT (hepMEHT OTCYTCTBYET, OyAeT HeCnoxHo. Kaxpabld, KTo Korpgallnm6o

3aHMMASICS TEHHOW UHXeHepUei, CMOXET BbIBECTU TaKOM NyK».

Bonpoc 1 YTo Takoe hepMeHT?

Bonpoc 2. Mouemy ycTpaHWUTb (hePMEHT M3 SIyKa MOXHO CpeACTBaMU FeHHON MHXXeHepun?

Bonpoc 3. B yem, Ha Baw B3rndg, AO/MKHO COCTOATb B 3TOM C/lyyae TFeHHO-MHXXEHEpPHOe
BO3AelicTBMe: B yaaneHuu reHa u3z AHK nyka, B f06aBfNeHMM HOBOFO reHa, B 3aMeHe
OJHOrO reHa Ha apyromn?

Bunet Ne 3

1 B3aMMoCBSi3b 3N1IEKTPMUECKMX U MarHUTHbIX SiBAeHMA. OnbiTbl 3pcTeda, Amnepa n dapages.

2. Ha pucyHke n3o06paxeH rpathmk 3aBUCMMOCTU CMEPTHOCTU KYKONOK S6/10HEBOI MNOJ0XOPKM
OT ABYX (PakTOpOB: BN@XHOCTW W TeMnepaTtypbl. BHUMATENIbHO U3y4nTe ero 1 OTBETLTE
Ha BONPOCbI.
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Bonpoc 1 OnpegenuTe, Kakoi haktop 6yfeT orpaHMYMBalOLW MM B TOUKE C KOOpPAMHaTaMM:
1) BnaxxHocTb - 20%; Temnepatypa - 25 °C;
2) BnaXKHoCTb - 80%; TemnepaTypa - 2 °C;
3) BnaxXHocTb - 80%; Temnepatypa - 40 °C.

Bonpoc 2. Ha3oBWTe onTUMabHbIA 419 BUAa AMana3oH TemnepaTypbl U BAAXHOCTU U Npesens
BbIHOC/IMBOCTY BUAa NO TeMMNepaTtype v BNaXKHOCTW.

Bonpoc 3. Mcnonb3ys pUCYHOK, pelunTe, B KakOM W3 pariOHOB OMAacHOCTb Pa3MHOXeHUS
A6/10HEBOI MNOA0XOPKY BbILLE: B paiioHe CO CpeaHMMU NeTHUMKU Temnepatypamu oT 20
[0 25 °C 1 OTHOCUTENBbHON BNaXXHOCTLIO 70-90% wnu B pailoHe CO CPeLHUMU NETHUMM
Temnepatypamu oT 30 go 35 °C v BNaxHoCTbio 35-40%.

Bunet Ne 4

1 DneKTpomarHUTHOE Mosie U 3/IeKTPOMarH1MTHble BONHbI. OnbIT [Mepua.

2. MpounTainTe (hparMeHT U3 Hay4YHO-NOMYNAPHOW CTaTbl U OTBETHTE Ha BOMPOCHI.
«lMcmMxonoram [aBHO W3BECTHO, UYTO MasieHbKME MalbiMKW W AeBOYKM NpesnoynTatoT
COBEpPLUEHHO pasHble UrpyLlKKn. MepBble TATOTEIOT K MAYaM M MallMHKaM, BTOpble, Kak
npaswnio, BbIGUPAKT KyKO/M. HO BONPOC O TOM, YeM OMpefenstoTcs Takue CKNOHHOCTU
(KynbTypoil Ui BPOXAEHHON GMONOTMENn ronoBHOrO Mo3ra), A0/Ir0e BpeMsi OCTaBasiCs
6e3 oteeTa. lWccneposateny nonbiTaUCb pas3obpatbCid B CUTYyaUUM € MOMOLLbGHO
CNeAyroLero aKcnepumeHTa. pynne 3eneHbIX MapThIWEK npegnarany WUPoKnUiA Bblibop
UrpyLLEK: TPAMUYHBIE KYK/Ibl, TENEXKU, KHUXKWN C KAPTUHKaMU U T.4.».

HekoTopble pe3ynbTaTbl 3TOr0 3KCMNEPUMEHTA MNPEeACTaBNEHbl Ha Auarpamme, rge no
BePTUKa/IbHOM OCY OT/I0XKEHO BpemMs (B OTHOCUTE/IbHBIX eAUHMLAX), KOTOPOEe MPOBOAUIN
MapTbILIKMN C TON MU MHOW UFPYLLKOMN.

Bonpoc 1 Kakue BbiBoAbl Bbl MOr/M 6bl CAenaTb Ha OCHOBaHWMW 3TON AnarpaMMbl?
Bonpoc 2. Kakoil 0TBeT Ha BONpPOC, CHOPMY/IMPOBAHHbIA B TEKCTE, Aann Obl Bbl HA OCHOBaHMM
3TOl gnarpaMmbl?
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Bonpoc 3. MoXHO nM ckasaTb MO pe3y/nbTaTaM 3TOM0 WCCNeAoBaHUS (OTPaXKeHHbIM Ha
AuarpaMme), 4to nobas MapTbliliKa-caMeL, NPefnovnTaeT «MYXCKUE» UTPYLLIKA?

Bunet Ne 5

1 CBeT KakK 3/eKTpOMarHuTHas BOJIHA. JKCMNEPUMEHTbl, [EMOHCTPUPYOLMe BOHOBbLIE
CBOWCTBa CBeTa.

2. MpounTaiiTe parMeHT 13 Hay4HO-NONYNSAPHOW CTaTbM U OTBETbTE Ha BOMPOC.

«KyKypy3a HefiaBHO 6blna NojBeprHyTa B psfe KOMMNaHWiA reHeTUYeckor Moangukaumnm
(reHHO-MHXXeHepHOMY BO3[eiiCTBUIO), B pe3ynibTaTe Yero oHa npuobpena cnocobHOCTb
BblpabaTbiBaTb 6enoK Bt, KoTopbIi B Mpupoge NPOU3BOAUTCA MOYBEHHON GakTepuel
Bacillus thuringiensis. Korga nmunHka eBponenckoro CBepAubLLMKa KyKypy3bl (TaKOBO
Ha3BaHMe crneyupuyeckoro BpeauTens) chbepaeT I3TOT 6eNOK, MNOBPEXAAlTCH ee
KULLIEYHbIe CTEHKW, BCMEACTBME Yero ryceHuLa nornbaet oT ronofa. Takas TpaHCreHHas
KYKypy3a gaeT npupocT ypoxas B 5-10% Mo cpaBHEHWNIO C 06bIYHOM KyKypy30ii».

Bonpoc 1 C Kakoli Lenbio KyKypy3a 6blia NofBeprHyTa reHeTU4eCKon MognpmKaumm?

Bonpoc 2. KakoB oka3asicsi pe3ynbTaT 3TOro reHHO-MHXEHePHOro BO3AelCTBUA?

Bonpoc 3. Onuwwute B 06WMX 4YepTax, B YeM COCTOUT TFEHHO-UHXEHepHas ornepauus,
NpuBOAALLAA K TOMY, 4YTO pacTeHMe HaumHaeT BblpabaTbiBaTb BELLECTBO, KOTOpOe B
eCTECTBEHHbIX YCN0BUAX NMPOU3BOANTCA BaKTepuei.

Bunet Ne 6

1 fAABneHune PoTo3adhdeKTa 1 KBAHTOBAsA TEOPMS CBETA DMHLLTElHA.

2. Ha pucyHKe un300paxeHbl ONbITbl aHrAMACKOro cesaweHHuKa C. Xelnsa. OTBeTbTe Ha

LLII BOMPOCHI MO 3TOMY PUCYHKY.

Bonpoc 1 Kakoil thakT o6HapyunBaeTcs B 3TUX ONbITax?

Bonpoc 2. Kakyto runotesy (Mim runotesbl) Bbl NPeANoXnUAN 6bl A1 006bACHEHMSA 3TOro (hakra?

Bonpoc 3. Kakne akcnepumeHTbl Bbl CTa/iM Obl NPOBOAUTL A/15 MPOBEPKU Ballei runotesbl (Mu
runores)?

Bunet Ne 7

1 KopnyckynsipHO-BO/IHOBOW  fyaiM3m  CBeTa.  JKCNepuMeHTaslbHble  MOATBEPXAEHUS
KOPMNYCKYNSAPHbIX U BO/IHOBbLIX CBOMCTB CBeTA.

2. BHMMaTenbHO NpoynTainTe TEKCT U OTBETbTE HA BOMPOCHI.
«B nocnegHee BpeMs WHTEHCMBHO pa3BMBAaeTCA KOMMJIEKCHAs Hayka - Tpodonorus,
n3yyarollasgs 3aKOHOMEpPHOCTW  MOrNOWeHns, nepepaboTky, YCBOEHUSA  XWU3HEHHO
HeoOXO4MMbIX BeLLeCTB Ha BCEX YPOBHAX opraHusaumm 6Monornyeckux cuctem (ot
KNeTkn Ao 6uocgepbl). 3agada Tpogonormm - Cco3faHue MWLM, COOTBETCTBYHOLLEN
(PM3NONOTNYECKMUM W OMOXMMMYECKUM  MOTPEOHOCTAM  4Yenoseka. [10  JaHHbIM
TPOhoNorun, akTUBHYKO poSib B MepepaboTke, obOraweHUn, YCBOEHUWN MULLEBbIX
BELEeCTB MrpalT HaxofdalmMecsd B KULIEYHUKe MpokKapuoTbl (6aktepuu). OHU
CUHTE3NPYIOT BUTAMWUHbI, aMWHOKMUC/IOTbI, BUAOWU3MEHSAIOT MNPOCTblE caxapa, XWUPHble
KUCNOTbl U ApYyrve BeLlecTBa, BblAeNAT W HEKOTOpble COeAMHEHUSA, SA0BWUTble ANA
yenioBeka. CoxpaHeHWe OMTMMASbHOro COCTaBa MUKPOOPraHW3MOB MULLEBAPUTENBHOIO
TpakKTa - OYeHb BaXKHasA 3ajaya. V3yuyeHme MexaHU3MOB M MPOLLECCOB MULLEBAPEHUS
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nokasano, HanpuMMep, 3HAYeHWe TMULLEBbIX BOMIOKOH (KMeTYaTKW, MeKTMHa W Aap.),
KOTOpble paHee cyMTanuCb 6annacTom, B OOMEHe 3N1eKTPO/IMTOB N XEeNyHbIX KWCMOT, B
NpaBUIbLHON NepucTanbTUKe, B NPOPUNAKTUKE paka TONCTOM KULIKKW, B NOAAEPXKaHWM
BMOBOr0 cocTaBa 6akTepuil KuweyHuka (4nsa 6GakTepuid KnetyaTka - OfMH U3
MCTOYHUKOB nNuTaHusa). oTpebreHne pagMHMPOBAHHbLIX (OYULLEHHbIX) MNPOAYKTOB -
caxapa, Kpaxmana, u30bITOYHOE WCMOMb30BaHME 6eNKoB MNPUBOAWUT K Pa3BUTUIO
«bonesHelt  UMBMAM3ALMU» - OXWPEHMUIO,  AnabeTy,  CepAeyvHO-COCYAUCTbIM
3a60neBaHNAM, 60ME3HAM MeyeHu 1 Ap., BbI3bIBAET CABUTM B COCTaBe MUKPOOPraHW3MoB
NULLEBAPUTENBHOIO TPaKTax.

Bonpoc 1 Kakyt ponb B MuWLLEBapeHUM YenoBeKa, COrNacHo AaHHbIM TPOgonoruun, wurpart
bakTepun?

Bonpoc 2. Kak Bbl npeafioxunm 6bl M3MEHUTb COCTaB M NPOU3BOACTBO KOHAUTEPCKUX U3AENUi,
yunTbiBas [aHHble TPOgonorMm O BpefHbIX MNOCNEeACTBMAX  CUCTEMATUYECKOTO
ynoTpebneHns OUULLLEHHbIX YT1eBOLOB?

Bonpoc 3. UTO MOXHO CKa3aTb B CBeTe [JaHHbIX TPOgosiorMm O NO3ULUU CTOPOHHWKOB
MepuoanYecKoro AMTeNbHOro ronojaHusa?

Bunet Ne 8

1 KBaHTOBbI XapakTep U3yyYeHUs 1 NOrnoLLeHns ceeta atomom. Mogenb atoma bopa.

2. MpounTaiiTe parMeHTbl U3 HAYYHO-NOMY/ISPHOW CTaTby M OTBETHTE HA BOMPOCHI.

«Ha coselyaHuu, npoxoausLLem B Hos6pe 2003 r. ¢ y4acTMeM MUHUCTPOB 3HepreTukn 14
cTpaH u npeactasutenein EC, muHnuctp aHepretukm CLUA CneHcep Abpaxam 3asBun,
4YTO BHeJpeHve BOLOPOLHOrO TON/MBA COBEPLLMT PEBOMIOLNIO B 3HepreTuke. ExxesHeBHO
200 M/H amepuKaHCKMX aBToOMOGunel notpebnsaoT 2/3 ot 20 mMnaH Gappenein HegpTw,
nepepabatbiBaemoin B CLUA. B Takoi cuTyauum BOAOPOAHOE TOMIMBO MOMOXET
136aBUTb 06LLECTBO OT IHEPreTUYECKNX NPOBIEM.

«Mo cBoei ath(heKTUBHOCTM [BUraTe/lb C BOAOPOAHLIMU TOMIUBHLIMKU HaTapesMun B ABa
pasa MNPeBOCXOAWUT [BWUraTeNb BHYTPEHHEro cropaHus. B npouecce ero paboTbl B
aTmocepy BblbpacbiBaeTCH YncTas Boga».

«Y BOLOPOAHbIX TOM/IMBHbIX 6GaTapel ecTb psg NpeumyLlecTs. Bo-nepsbiX, BO Bpems
3KCnnyartauum OHW He 3arpAasHAT OKpY»KatoLyto cpedy. Bo-BTopbIX, BOLOPOL B YACTOM
BUAE MOXET ObiTb MOMYYeH W3 Pa3IMYHOrO Cbipbd, B OT/IMYME OT YINs, KOTOPbIN
[06bIBAKOT M3 MPUPOAHON cpefbl, WUAW [M3eNbHOTO TOMAMBA, 06pasytoLierocs npu
nepepaboTke He(hTU».

Bonpoc 1 B 4em COCTOAT OCHOBHble BbIFOAbl WMCMONb30BaHUS [BUraTefieil ¢ BOAOPOAHbLIMM
TOMN/IMBHbIMW BaTapesamn?

Bonpoc 2. Ha kakoii XMMMWYECKON peakuun OCHOBaH CMnocob MosyvyeHUs 3Heprum u3
BOLOPOAHOro Tonnmea?

Bonpoc 3. Moyemy akcnnyataums aBTOMOGUIbHLIX ABUraTeneid ¢ BOAOPOAHbIMU TOMUBHbLIMM
baTapesaMy He NPUBOAMUT K 3arpA3HEHNIO OKPY>KatoLLel cpefbl?

Bunet Ne 9

1 KpacHoe cmelleHUne 1 «pasberaHue» ranaktuk. bosbLUOi B3pbIB.

2. MpounTaiiTe parMeHT 13 Hay4HO-NONYNSAPHOW CTaTbM M OTBETbTE Ha BOMPOCHI.

«py n3y4yeHM MO3roBOIN TKaHM DWHLWITeNHa (pa3ymeeTcs, Mocne ero cmepTu) 6binio
YCTaHOB/IEHO, YTO YMC/IOM U pasMepamMu HepBHbIX KNeTOK (HEMPOHOB) FOMI0BHOW MO3r
BE/IMKOr0 (hM3MKa HUYEM He OT/IMYaeTcs OT Mo3ra O06blYHOro u4enoseka. Ho B
accoumatmBHOM 061acTU KOpbl, OTBETCTBEHHOM 3a BbiCLIME (DOPMbl MbIC/UTENLHOM
[eATeNbHOCTK, OblI0 06HAPY)KEHO HEOObIYaHO 60/bLLIOE KOMMYECTBO BCMOMOTaTe/lbHbIX
3/IEMEHTOB HEPBHON TKaHW - KNeTOoK Helpornun (rnum). B mosre SiiHWTENRHa WX
KOHLEeHTpaumsa ©Obla HamHOro 6o0nblle, 4YemM B r0/I0OBe CPeAHecTaTUCTUYECKOro
AnbbepTa.

<>
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[onrve pecAtTuneTus BCe BHUMaHWE (PU3NO0/IOTOB OblI0 COCPELOTOYEHO HA HEMpOoHax -
rNaBHbIX, MO UX MHEHUIO, NpYemMonepeaTymkax Mosra. XoTs rnvanbHbiX KNeTok B 9 pas
Gonblle, YeM HelipOHOB, YYeHble OTBOAWIM WM CKPOMHYK POSib  3/1EMEHTOB,
NOALEPXKMBAKOLWMNX >KU3HeLeATENIbHOCTL Mo3ra (TPaHCNOPT NUTaTe/NbHbIX BELLECTB U3
KPOBEHOCHbIX COCYZI0B B HEMPOHbI, NOALEPXKaHWe HOPMa/IbHOro 6anaHca MOHOB B MO3re,
06e3BpexuBaHe 60NE3HETBOPHbLIX MWKPOOOB, YCKOMIb3HYBLUMX OT Mpec/iefoBaHuns
MMMYHHOW CUCTEMbI, 1 T.4.). A TEM BPEMEHEM HelipOHbl, MOAAEPXKMBAEMbIE T/INEN, Bblan
BONbHbI 00LATbCA APYr C APYroM 4epes KpoLleyHble KOHTaKTHble TOYKM (CUHanchbl) u
(hopmmnpoBaTh CNOXHENLUME CETU COeAMHEHMWR, 6narofaps KOTOPbIM Mbl  [yMaem,
BCMOMMWHAEM NPOLLIOE U UCMbITbIBAEM PafoCTb.
Heun3BecTHO, Kak [OMr0 MpocCyLiecTBoBasa Obl elle Takas MoAeNb YCTPOMCTBa MO3ra,
ecnu 6bl He HefaBHME UCCNeA0BaHNSA, 0OHAPYXXMBLLUME, YTO Ha MPOTSHKEHUN BCEIN XXMU3HU
yesioBeKa HeWpoHbl W M BefyT BecbMa OXWB/EHHbIA Auanor. Favs BAWSET Ha
obpa3oBaHMe CWHANCOB M MOMOraeT MO3ry OnpefenaTb, Kakme HepBHble CBA3M
YCUMBAKOTCA WU 0CfabeBalOT C TeYEeHMEM BPEMEHW (3TU W3MEHEHUS HanpsaMmyto
CBA3aHbl C MpoueccaMn 00LLEHMS U JONrOCPOYHON namsaTtu). MocnefHwe mccnefoBaHus
nokKasanu, YTO rNmasnbHble KNeTKU 06LarTCa U Apyr C APYrom, BAMAA Ha AeATeNbHOCTb
MO3ra B LieNom».

Bonpoc 1 B 4em coCTOMT MepBOHa4yasibHO OOHAPYXXEHHbIA (hakT, 0O KOTOPOM TFOBOPUTCS B
cTarbe?

Bonpoc 2. Kakasa runortesa morna 6bl 6biTb BblABUHYTA HA OCHOBaHWW 3TOr0 06HapPY>XEHHOro
(hakTa?

Bonpoc 3. MOXHO nn cunTaTh, YTO MPOBELEHHbIE UCCEA0BaHNUA MOATBEPXAAKOT 3Ty rMNOTE3y
1 ONPOBEPraloT NPEeXHIOK MOLeNb YCTPONCTBA MO3ra?

Bunet Ne 10

1 BO3MOXHbIe CLEeHapum 3BOMOL MM BceneHHo.

2. MpounTaiiTe KpaTKyt Hay4yHO-NOMYNAPHYIO Ny6/MKALMIO U OTBETbTE Ha BONPOCHI.

«M0on, AHK 1 3BONHOUNA
CornacHo KnaccuM4eckoi Teopuun 3BONIOLMM, MOMOBOIA CNOCO6 Pa3sMHOXEHUS BO3HWK Kak
CPeACTBO AN NepeMellnBaHUA reHetuyeckoro martepuana (OHK) wn, cneposatenbHO,
YBE/IMYEHNA TeHeTUYecKoro pasHoobpasus opraHu3smMoB. HO Mof0BOe pasMHOXEHMWE
npefHas3HavyeHo v 41 BocctaHoBneHus OHK, noBpexaeHHOW B pe3ynibTaTe BO3AeiCTBUA
BHELWHUX CTPeccoBbIX (hakTopoB (Hanpumep, neperpesa), W ob6pa3oBaHua 6onee
NMPUCNOCOBNEHHOrO NOTOMCTBA. JTa IMNOTE3a YXe Hallia CBOe MOATBEPXKAEHWe npu
MCCNefoBaHUN  OAHOKNETOYHbLIX OpPraHM3MoB, MO3TOMY Creyuanuct B 06nactu
3BONOLMOHHON 6ronorumn P. Muyog n3 ApM30HCKOr0 YHMBEPCUTETA PeLUn MPOBEPUTh
€e U Ha MHOTOK/IETOUHbIX OpraHn3max - 3eeHoi Bogopocnn Volvox carteri, Cnoco6Ho
pa3MHOXaTbCA Kak MOMOBbIM, TaK WM 6ecnonbiM nyTeM. B KOMOHMAX 3TOM BOLOPOC/U,
nofsepraswnxcs B TedeHne 10 MuHyT HarpesaHuio fo 42,5 °C, cogep>xanochb B [iBa pasa
6onblle okcupaHToB, nospexparowmx AHK, yem B KOMOHUAX, He MNOABeprasLUMXCA
HarpeBaHWI0. YueHble O0OHapy>Xwau, 4UTO TakOW BbICOKWMIA YpPOBEHb OKCUMAAHTOB
aKTUBU3NPOBA/ FreHHble MeXaHU3Mbl, 3aMyCcKaroLLme MosoBoe pa3MHOXKXEHWE BOLOPOCIN.

Bonpoc 1 B yem cOCTOMT Knaccuyeckas TOUYKa 3peHua Ha 3BOSIIOLMOHHOE 3HaYyeHne NOoaoBOoro
cnocoba pasMHOXeHUA?

Bonpoc 2. B yem cocToUT rmnoTesa 0 JOMOIHUTENbHON PON NOMOBOIO PasMHOXEHUA?

Bonpoc 3. Kak yganocb noateBepAuTb 3Ty runotesy? Cuutaete M Bbl 3TO NOATBEPXAeHMe
LOCTaTOYHbIM?

Bunet Ne 11

1 O6pa3oBaHue V1 3BONOLMSA 3BE3L.

2. MpounTaiiTe parMeHT U3 ra3eTHON Ny6ANKaLMM U OTBETbTE Ha BOMPOCHI.
«OfMH ©3 BO3MOXHbIX BapvaHTOB MPOW3BOLCTBA 3HEPrUM Ha JIyHe - CONHeYHble
npeobpasoBaten W nepegada MOMYYEHHOW 3HepPrum Ha 3eMal0 B BuUge
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CKOHLEHTPUPOBAHHOIO flyya C AANHOWA BOMHbI 10-12 cM, KOTOpbIA 6€3 noTepb NpoXoauT
yepe3 atmocgepy. Korga-to Hobenesckuin naypeat MNeTp Kanuua paccumTbiBan pasmepbl
CONHeYHbIX OaTtapeit Ans 3MEKTUBHOW TeHepauum 3neKTposHeprun. HobenescKuii
naypeaT Hukonaii CeMeHOB roBopus 0 TOM, YTO UMEHHO Ha JlyHe 3apaboTaeT nepsas
BHe3eMHas 3/1eKTPOCTaHL WA, KOTopas 3aKpPOeT CBOVMM COTHEYHbIMU GaTapesmn BeCb /MK
Hallero cnyTHUKa.

C 1ex nop KM nonynpoBOAHUKOB BbIPOC HEMMOBEPHO, M Y)XKe He TPebyloTca naHenm
pasmMepoM B [AecATKM MWIIMOHOB KBafpaTHbIX KWIoMeTpoB. Bnpouem, Kanuua
npeasuaen n 3T0:«3MIEKTPOHUKA MOBTOPUT WUCTOPUIKO 3NIEKTPOTEXHUKU. BO BpemeHa
MOeii MONOAOCTW 3NEKTPOTEXHMKA WUCMOMb30BaslaCb KakK CpefcTBO CBsi3M (Tenerpad,
CBETOBaf CUrHanMsauma), a nNOTOM Mpulifia B 3Hepretuky. To Xe Oyder u c
3NeKTPOHMKON. OT nepepayun MHgpopmaummn (paguno, TeneBUAEHWE) OHa TOXe MpuaeT B
3HepreTuky». COBpPEMEHHbIE MPUEMHbIE aHTEHHbl AnA CuUrHana ¢ JIyHbl 6yayT uUMeTb
thopmy annunca v pasmep 8 Ha 10 Km».

Bonpoc 1 Ha kakoM h3n4eckom SiBNEHNM OCHOBaHO AEMCTBME COMTHEYHbIX GaTapeii?

Bonpoc 2. YTo o3HayaeT ynommnHaemblin B ny6avnkauny K nonynpoBogHNKoB?

Bonpoc 3. Moyemy Npon3BOAWTbL 3HEPTUIO Ha JIyHe C MOMOLLbIO COMHEYHbIX 6GaTapei u 3aTem
nepesjasatb ee Ha 3eM/Il0 MOXET ObITb BbIFOHEe, YEM TEM >Ke COCOO60M MPOn3BOAUTL ee
cpasy Ha 3emne?

Bunet Ne 12

1 ®opmupoBaHmne CoNHEYHOW CUCTEMbI (BOSMOXHbIN «CLEHAPUIA»).

2. MpounTaiiTe parmMeHT 13 ra3eTHON Ny6ANKaLMM U OTBETbTE Ha BOMPOCHI.

«O6 MCNONb30BAHUM  HE3aBUCKMMbIX WCTOYHMKOB 3SHEPTrMM  LymatoT BO  MHOMMX
eBpornenckux crpaHax. CTpeMUTeNbHO pasBuBatoLleecs rnobasbHoe noTenneHue faet
HOBbIA N O4YEHb CWJIbHBIA TOMYOK 3TOM MbicAn. Euwie 6bl, Befb €CAN KOHLEHTpawums
YINeK1Coro rasa u3-3a COkKuraHus UCKONaemoro Tonsavea B aTMocdepe nnaHetbl 6yaeT v
Janblle pacTu TEMMU >Xe Temnamu, TO MHOrue >XWBYLLME HblHE NOAW YCMewT 3acTaTb
norpy»eHne Ha JHO MOPCKOe M3-3a MOBbILLIEHWNA YPOBHA OKeaHa He TO/bKO ["onnaHann ¢
ee Jambamu 1 KaHasiaMu, HO U 06LLIMPHBIX o0bnacTein ®paHumn, MepmaHumn n icnasmm.
IMEHHO Ha pa3BuTUe aNibTepHATUBHOMW 3HepreTukn (MUcnonb3oBaHue aHeprum ConHua,
BeTpa M [p.) Hanpas/ieHa eBponelickas nporpamma «AsnbTeHep», KOTopas Hayasacb B
1992 ropy. Llenb 04HOro 13 NpoekTOB B paMKax 3TOM MPOrpamMmbl - OCHACTUTb CUCTEMbI
KOHAMUNOHMPOBaHWA COMHeYHbIMK 6GaTapesmMu. [pobnemMa BO3HWMKMIA HE HA MYCTOM
mecte. B oTnuume ot Poccum Ha 6onbliein yactm EBponbl, o0cobeHHO HOXHOIA,
npuxoauTCs 60POTLCA He C XO/I0L0M, a C TEeNIOM. BbICOKMIA ypOBEHb XXM3HN eBPONeiLEeB
TpebyeT M BbICOKOW cTeneHn komgopTa. Mo3aTomMy KO/MYecTBO KOHAULMOHEPOB B JOMaXx
pacTeT OYeHb ObICTPO. CTano 6bITb, pacTeT U MOTpebneHne MU 3Heprun. A BMecTe C
3Heprven pacTyT 1 BbIOPOCHI YIIEKUC/IONO rasa OT ee MNoslyvyeHus. YueHble noacumTany,
YTO €C/IM KOHAMLMOHepbl TONbKO B ABYX NPOLEHTaX HOBbIX €BPONENCKUX OPUCOB NUTaTb
OT a/IbTEPHATMBHOIO0 WCTOYHMKA, TO B aTMoc(epy He OyfeT BblbpacbiBaTbcA 27 ThiCAY
TOHH YINeKMUCNoro rasa B rog».

Bonpoc 1 Kakum o6pa3om npobnema rnob6anbHOro noTensieHUs cBsidaHa C KOHLEHTpauuel
YrNeK1cnoro rasa B atmocepe?

Bonpoc 2. TlMoyemy paboTa KOHAMUWMOHEPOB OT TPAAMLMOHHBLIX WCTOYHUKOB 3SHEPIUM
CNOCOBCTBYET YBENIMYEHWIO KOHLEHTpauun Yrnekucnoro rasa B armocdepe, a oT
anbTepHaTUBHBIX He CocobCTByeT?

Bonpoc 3. Ha kakom (hr3n4ecKoM IBIEHUN OCHOBAHO JeiiCTBME COMHEUHbIX 6aTapeii?

Bunet Ne 13

1 nMepuognyeckass cuctema [./1. MeHgeneeBa Kak BblpaXeHMe 3aBMCUMMOCTM CBOWCTB
XVMMWYECKOr0 3/1eMeHTa OT CTPOEHUA 3/IEKTPOHHOM 060/104KM aToMa.

2. MpounTaiiTe parMeHT 13 HayYHO-NONYNSAPHOW CTaTbM M OTBETbTE Ha BOMPOCHI.
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«Ha Bcex 3Tanax Mofy4yeHUs M WUCMO/b30BaHMA NHO60ro TOMAMBA BO3HUKAOT MOTepu
4acTW ero nepBOHayanbHOM 3Hepruun. lepBblii 3Tan, KOTOPbIA MoApa3yMeBaeT MoTepw
npu MpousBOACTBE M TPaHCMOPTUPOBKE, MHXEHEPbl Has3biBalOT «40 XpaHwunuuwa». [ng
He(TW, HauMHaa CO CcTagum ee [06ObIUM, MNepepaboTKM, MoMyyeHUs OeH3MHa W ero
TPaHCMOPTMPOBKM Ha 6EeH303anpaBOYHY0 CTaHLUMIO, 3TWU NOTepu cocTasnsalT 21%.
BTopoli aTan Ha3sbliBaeTCs «OT H6aka 40 Konec». OH HauyMHaeTCs C 3arnpaBKy aBTOMOGMAA U
3aKaH4YMBaeTCs, Korga aBTOMOOWIbL TporaeTcs ¢ mecta. B utore 85% nepBOHaYasibHOM
3HEPrUn NUCMNONb3YETCH BMYCTYHO».

Bonpoc 1 B TekcTe roBoputca O noTepsx 3Heprun. OO6BLACHWUTE, MoYemMy 3T NOTepU He
03HAYatoT HapyLUEHNs 3aKOHa COXPaHeHUs aHepruu.

Bonpoc 2. OO6bAcHMTE, MoYeMy B 3TOM TeKCTe (DAKTUUECKN «CKpPbIBAeTCA» W ApYrol
(hyHAaMeHTaNbHbIA 3aKOH NPUPOAbl: O HeobpaTMMOM XapaKTepe TernsjoBbIX NPOLECCOB
(2-e Ha4ano TepMoMHaAMMKN).

Bonpoc 3. Ha kakom u3 3TanoB 60/bllie BO3MOXHOCTel COKpaTUTb MoTepu aHeprun? Kakue
Mepbl AN5 3TOT0 HY>KHO NPeAnpPUHATL?

Bunet Ne 14

1 Mpupofa XMMUYECKOWN CBSI3M W €e OCHOBHble TWMbl. 3aBUCUMOCTb CTPOEHUS U CBOWCTB
KPUCTaN/IMYECKNX BELLECTB OT TUMNa XMMUYECKOIN CBSA3N MeXAy aTOMamu.

2. MpounTaiiTe KOPOTKYIO Hay4YHO-MOMYNAPHYIO NY6AMKALMIO U OTBETbTE Ha BOMPOCHI.

«MTMCTAMWH N BOAPCTBOBAHWE
MCTaMWH, W3BECTHbIA [NaBHbIM 06pa3oM KakK TOPMOH, OMOCpeaylolnii passuTme
annepruyeckoro BocnaseHns, HaCMopKa, Cne30TeYeHUs U CYXKeHUs AblXaTeflbHbIX NyTein,
y4yacTBYeT W B MOALEP>XKaHWUM TOIOBHOrO MO3ra B COCTOAHWUM 604pCTBOBaHUA. HepBHble
KNeTKN, OAHOBPEMEHHO COAepXKalliye rmcTaMuH, HopagpeHasvH N CePOTOHUH, aKTUBHbI
BO Bpems 60LPCTBOBaHUA M «3aMO/IKAlOT» BO BpeMs CHa. [18 TOro YTo6bl BbISACHUTH,
Kakyl0o ponb 3TW XMMMUYeCKMe BellecTBa WrparwT B pa3BuTUKM 6Gecco3HaTesIbHoro
COCTOAHUA W MajeHNy MbILEeYHOro TOHYCa BO BPEMS CHa, Y4eHble 06paTuin BHUMaHWe
Ha HapKOMenTUYeCKMX cobak, [N KOTOPbIX XapaKTepHbl MPUCTYNbl KaTafencum -
COCTOSIHMSA, KOrfa >XMBOTHOE NPOAO/HKaeT 604pPCTBOBATL, HO €ro Tesio 06MAKaeT, KakK BO
cHe. OBGHapy)XeHO, YTO B Nepuof KaTanencum akTMBHOCTb FMMCTaMUHA OCTaeTCs BbICOKOA,
a HopajpeHanMHa U CEPOTOHMHA NajaeT 40 MUHUMANIbHOTO YPOBHA. YUeHble NPULLIKN K
BbIBOAY, UYTO FMCTaMWH CBfi3aH C MNojdep>kaHuWeM 60APCTBOBaHUA, a HOPAAPEHANIVH U
CEPOTOHWH - MbIWEYHOro ToHyca. PesynbTarbl MCCNefoBaHUA, MO UX MHEHWIO, MOryT
MCNoNb30BaTbCA AN CO34aHMA CHOTBOPHBLIX WM TOHUSMPYIOWMX NEeKapcTB, a Takxe
NMOMOTYT OOBACHWUTL BO3HWKHOBEHWE COH/MBOCTM MOCME NpUeMa aHTUTMCTAMUHHBIX
npenapaToB».

Bonpoc 1 Ha ocHoBaHMMK 4ero 6bln cAenaH BbIBOA O TOM, YTO BCe TPWU FOPMOHA - TUCTaMUH,
HOpaApeHaNnH U CEPOTOHUH - UTPalOT POSb B BO3HUKHOBEHMMW COCTOAHUSA CHa?

Bonpoc 2. Kakve aBa npu3Haka onpeienstoT COCTOAHME CHA?

Bonpoc 3. Kak yganocb 06Hapy>XuTb, C KakKMM M3 3TUX MPU3HAKOB CBA3aHbl HOpaLpeHanuH u
CepOTOHMH, a C KaKUM - TUCTaMUH?

Bunet Ne 15

1 3aBUCMMOCTb (IM3NYECKMX WM XMMMUYECKUX CBOMCTB BELLECTB OT CTPYKTYpbl MOekyn (Ha
npvMepe paga yrnesofoposos).

2. MpouunTaiite 3aKNOUUTENbHBIA (pparMeHT u3 kKHurum Y. JapBuHa «[1poncxoxieHne BULOB
nyTeM ecTeCTBEHHOro otbopa, wnv CoxpaHeHWe 6naronpuATHbLIX pac B 6opbbe 3a
XXWN3Hb» U OTBETbTE Ha BOMPOCHI.

«J11060MNbITHO CcO3epuaTb ryCcTO 3apocluii  Geper, MOKPbLITbIA  MHOrOYUCEHHBIMU,
pasHoobpasHbIMW pacTeHUAMM, MTUL, MNOKLWUX B KyCTax, HACEKOMbIX, MOPXarLnx
BOKpPYr, 4YepBei, MNON3allWMX B CbIpOM 3em/e, W AymaTb, YTO BCe 3TWU MPeKpPacHo
MOCTPOEHHbIE (JOPMbI, CTONb OT/IMYAIOLLMECS OfHA OT APYroW M TaK CHOXHO OAHA OT
Apyrov 3aBucsAlMe, 6blM co3faHbl 6narofaps 3akoHam, elle W Tenepb LeNCTBYHOLMM
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BOKPYr Hac. 3TW 3aKOHbl B CamMOM LUMPOKOM CMbICNne - PoOCT ¥ BocnpowusseseHue,
HacnefCcTBEHHOCTb, MOYTM  Heob6XO4MMO  BbiTeKawowas u3  BocnpoussegeHus,
M3meHUnBOCTL... Mporpeccus pasMHOXEHUS, CTO/b BbICOKas, YTO OHa BeAeT K bopbbe
32 KM3Hb W ee nOcCneacTsuio - EcTecTBeHHOMY O0T60pY, B/eKyleMy 3a CO60i
PacxoXaeHune nNpu3HakoB U BbiMupaHue MeHee COBepLUEHHbIX (hopM. Taknum obpasom, 13
BOMHbI MPWUPOAbI, U3 ronoja MU CMepTV HENoCPeACTBEHHO BbITEKAET CaMblil BbICOKMIA
pe3ynbTaT, Kakol yM B COCTOSHMM cebe MpeacTtaBuTb, - 06pasoBaHuMe BbICLLINX
XXMBOTHBIX».

Bonpoc 1 CocTaBbTe CMMCOK OCHOBHbIX MOHATWI, C MOMOLLbIO KOTOPbIX Y. [lapBUH pacKpbiBaeT
CofepXXaHue CBOEro yyeHus.

Bonpoc 2. M306pa3uTe noruyeckyro LEenoyky (B BMAE CXEMbl), CBA3aB OTMEYEHHble YYeHbIM
MPUYKHBI U CNeLCTBUA.

Bonpoc 3. Kakne Habntogaemble (hakTbl 4O/IKHA B UTOre 06bACHUTL 3Ta cxema?

Bunet Ne 16

1 YcnoBus NpoTeKaHUs 1 OCHOBHbIE TUMbl XUMUYECKNX PeakLid.

2. MpounTaiiTe KOPOTKYIO Hay4YHO-MOMYNAPHYIO Ny6MKaLMIO U OTBETbTE Ha BOMPOCHI.

«TEHHAA MHXXEHEPA BMECTO TMMHACTUKW
KT0 6bl OTKa3ancs 3aMeHUTb Yacbl M3MaTbIBAKOLLUX TPEHUPOBOK TabneTkoin? CKOpo 37O
CTaHeT BO3MOXHbIM: OGUOXUMWMKMN BbIABUIN MEXaHU3M YCKOpeHWs mnpouecca 0bmeHa
BELLECTB, a CNnefoBaTeNbHO, U N36aBNeHNS OT NNLLHEro Beca.
KntoueByto ponb B npouecce urpaet 6enok PPAR-delta. P. 39BaHC u3 WHcTUTyTa
6ronornyecknx uccnegosaHnini (KanngopHuna) oTKpbii, YTO AaHHbIA 6enoK perynupyet
paboTy reHos, OTBEYalOLLMX 3a pacnaf XUpPoB B OpraHu3Me, 1 Mokasas, YTo akTueaums
npotemHa PPAR-delta yckopsieT meTabonusm, B pesy/bTaTe Yero cxuraetcs 60/bLue
Xupa. Ons Toro 4To6bl NPOBEPUTL TUMNOTE3Y, IBAHC C KOJMIEraMy Co3fanu reHeTUyecku
M3MEHEHHYIO Mblllb, B MYCKYy/naType KOTOPOW Oblno 60sbLle, YeM Y OObIYHbIX MbILLEN,
6enka PPAR-delta. Monyyas B TeyeHne 13 Hegenb MUTaHME C BbICOKMM COAEpPXXaHWEM
XXMPOB N KaIopUiA, TPaHCTeHHble MbIlWW Habpany TONbKO TPeTb NpPMBECa OT HOPMbI, U UX
BEC He YBeNMUMBASICA AaXe MpU orpaHUyeHUn NOLBUXHOCTH.
Pe3ynbTaTbl WCCNefOBaHWA MOKasbiBaloT, 4TO 6enok PPAR-delta n3meHseT cocTaB
CKEMETHbIX MbIlWL, Mbiwei. [10 CpPaBHEHUIO C KOHTPOSIbHOW TPYMMoi  MbiWLbI
TpaHCreHHbIX 0co6eil cofepXaT YABOEHHOE KOJIMYECTBO «MeANEeHHbIX» BOOKOH
(NpeBpaLLatoLLMX XXUP B SHEPTUIO U OTBEYAIOLLMX 33 NPOLOKUTENbHYIO aKTUBHOCTb).
CornacHo faHHbIM, NONYYeHHbIM OBaHCOM, FeHETUYECKN U3MEHEHHbIE MbILLW BefyT ceba
Kak NpupoXxeHHble criopTcMeHbl. OHKM npoberasv 1800 m 3a 2,5 yaca, T.e. B fBa pasa
60nbLUe, YeM 06blYHble. «MapadoHLbl» 60Mee BbIHOC/MBbI, YeM UX 0OblYHbIE COBPaTLS.
P. 3BaHC cunTaeT, YTO B pe3y/bTaTe MCCMeA0BaHUA MOTyT ObiTb CO3f4aHbl NpenapaTtbl,
3aMeHAoLLMe PU3NYECKYIO HArpYy3Ky».

Bonpoc 1 B yem cocTosina rmnotesa, KOTOPYH CTas npoBepATs P. OBaHC?

Bonpoc 2. YTo cTano pe3ynbTaTtoM NPpUMEHEHUS FreHHON MHXEeHePUW B JaHHbIX UCCNe0BaHUAX?

Bonpoc 3. K Kakum M3MeHeHMAM npuBeno u3bbITOYHOE cogep)kaHue 6Genka PPAR-delta y
MblILLEN?

Bunet Nel7

1 CKOpOCTb XUMWYECKOW peakumn. IKCMEepUMEHTbl W HabMOAEHUs, AEeMOHCTpUpYoLLme
3aBMCMMOCTb CKOPOCTU XMMUYECKOIM peakuumn oT TemnepaTypbl U KaTann3aTopos.

2. MpounTaiiTe KOPOTKYIO raseTHyI Ny6/MKaLmMio U 0TBETbTE Ha BOMPOCHI.

«AMEpPUKaHCKMEe WCCNefoBaTeNIn YCTAHOBWUAW, YTO CYLLECTBYET CBA3b MEXAY KypeHUEM U
yepTamm xapakTepa.
B npoBefeHHOM YYEHbIMWU 3KCMEPUMEHTE YYACTHWKOB pasfefiuny Ha [Be rpynnbl Mo
pesyfnbTataMm MCUXONOTMYECKUX TecToB. B nepsyto nonann Te, YbMMU XapaKTEPHbIMU
yepTamm okKasancb 3106a, arpeccust U 6GeCnoOKOCTBO, BO BTOPYH - He obnagarolive
3TUMM KayecTBaMu BOBCE NM6O Te, Y KOrO OHW BblpaXeHbl Ype3BblvaiiHO cnabo. Cpean
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TEX W APYrnx Obin U KYPUNbLUKN, U HEKYPUNbLWMKL. OfHUM NpeacTaBuTeNsM 06enx
rpynn gann fo3y HWKOTMHA B 3,5 vnu 21 munnurpamm, Apyrum - nnaue6o. 3atem c
MOMOLLbIO CKaHepa HabnAanmn 3a akTUBHOCTbIO MO3ra UCTbITYEMbIX.

BblsicHMN0Cb, 4TO MO3r LOOPOBONbLLEB 3 BTOPOM rpynnbl HAKOMM 06pa3oM Ha HUKOTUH
He pearmpoBas. A BOT MO3I UCMbITYEMbIX U3 MEPBOM rpynnbl faBan SAPKO BbIPAXKEHHbIN
oTBeT. NMpnyem KypuUnbLLMKA NPOpearnposasn B OCHOBHOM Ha 60/bLUYIO [03Y HUKOTUHA,
HeKypsLLme - Ha 06e. TOT (haKT, YTO MO3I HEKYPUbLLUKOB-«arpeccopoB» CTO/b aKTUBHO
pearnposasl Ha HWKOTWH, MO MHEHWIO aBTOPOB, ABMAETCA NEPBbIM 3aUKCUPOBAHHLIM
610N0rNYecKMM CBMAETENLCTBOM «BMHbI» MO3ra B HUKOTUHOBOI 3aBUCUMOCTU».

Bonpoc 1 3auyem 4yacTu MCNbITYeMbIX AaBanu nnauebo (T.e. TabneTky, WAM MOPOLLOK, TOYHO
TOr0O >Xe BuAa, 4YTO W TabneTka C HWKOTMHOM, HO COAepXallyt JiMWb KaKoW-TO
HelTpanbHbIi, 6e3BpeAHbIA HaNONHNTENb)?

Bonpoc 2. Kak Bbl fiymaeTe, No4YeMy KypuiblMKX W3 MepBOM TPynMnbl pearnpoBanu Nullb Ha
60/bLUYIO [03Y, & HEKYpsLWKe - Ha 06e?

Bonpoc 3. Kak Bbl MOHVMMaeTe BbIBOA, KOTOPbIV chenanu nccneposatenn? CornacHbl M Bbl C
HUM?

Bunet Ne 18

1 O6MeH BelLLeCTB ¥ MpeBpaLleHne 3Heprumn B KNeTke.

2. MpounTaiiTe parMeHT 13 ra3eTHOW Nyo6ANKaLMM U OTBETbTE Ha BOMPOCHI.

«MWpPOBOI 3HEPreTUYECKUIA KPU3UC - 3TO ACHO KaK [eHb - Heu3bexxeH. MecCummncTbl
rOBOPAT O TOM, 4TO Y>Ke yepe3 20 neT gedmumnT He(TU U rasa BO3bMeT YeNOBEeYEeCTBO 3a
ropno. ONTUMMUCTLI Ha3biBalOT 50 neT. Pa3Huua HeBenvka. [locne Hac XoTb NOTOM - Tak
COBPEMEHHbIE MOMIUTUKN YXKE He pacCyXaloT. BapuaHT ¢ pasBUTMEM aTOMHO
9HepreTMKN MepcrneKkTMBEH, HO 3TO BpemeHHas Mepa. ATOMHAf 3JHEPreTMka Takxke
3aBMCUT OT OrpaHWYeHHbIX 3amnacoB YypaHa W, KpPOMe TOro, HaHOCUT CBOMMMU
pafvoaKTUBHLIMI OTXOAaMMK 3KOIOMMYECKUI yaap No OKpyxatowei cpefe. Elle Xxyxe
LN151 3KONOrum yronb. Bcsakne BETPAKKW, CONHeYHble 6aTapeun, reotepmasibHble UCTOYHUKK
- 9TO 3K30TWKa, B CyMMe He Bblwe 1% MMpOBOro sHepronoTtpebneHusa. OcTtaeTca
TepMOsiepHas aHeprus.

CerogHa BCce MWPOBbLIE aBTOPUTETHbI €4UHbI B TOM, YTO MMEHHO TepMOsALepHas 3Heprus
cnocobHa BbIpBaTb LUMBWAU3ALMIO M3 flan 3HEPreTMyeckoro ronoga. Tepmossg - 3TO
HEUCTOLLMMbIA UCTOYHMK 3HEPTUK, NO cyllecTBy, BTopoe CosHue. W 3T0 3KONornyecku
YMCTbIW, €C/IN HE CYUTATb IMUCCUOHHBIX HEMTPOHOB, UCTOYHMK. Jlyyllee TepMOsiAepHOe
TONAMBO - M30TON renmin-3. Ha 3emne 3aToro m3otona MpakTUYeCcKW HET, MPUXOAUTCS
pabotatb ¢ peiTepueMm. Ha JlyHe renuii MOXHO 4YepnaTb Begpamu. OpfHoro
3arpy)eHHOro  COXKWXKEeHHbIM  renMeM  WartTna  XBaTUT  Ha  obecneyeHuwe
3HepronoTpe6neHns CLUA Ha uenblidi rof, ABYyX LIATTNIOB - Ha rofoBoe obecrneyeHue
BCel NnaHeThbl.

- BblTb MOXeT, CaMblii NMepCNeKTUBHbIA MyTb PeLleHWUs F106asbHON 3HEPreTUYecKomn
npo6sieMbl CBA3aH C UCMOMb30BaHWEM renns-3 B TEPMOSIAEPHOM CUHTE3E, C ero J06blyel
M AOCTaBKOM C JIyHbl, - rOBOPUT akaAeMuK FaMMoB. - Y>ke cerofHs 3T0T cnocob 6bin
Obl 3KOHOMWUYECKM 6O0nee BbIFOAHbLIM, YeM WCMO/Ib30BaHWE TOPHYUUX MUCKOMAeMbIX WU
ypaHa, ecnu 6bl 6blna roToBa TEXHOMNOMNA TEPMOSALEPHOrO CUHTE3a Y COOTBETCTBYHOLLLAA
NHMPACTPYKTYypax».

Bonpoc 1 YTto Takoe TepmosifepHas sHeprus?

Bonpoc 2. KakoBbl npeumMyLiecTBa TePMOSAEPHOM 3HEpruu nepes ApYrMM UCTOYHWKaMK
aHeprun?

Bonpoc 3. KakoB MOXeT ObITb 3KOHOMUYECKUIA CMbIC/T OCBOEHUS JTyHbI?

Bunet Ne 19

1 CtpoeHwve monekynol HK. eH.

2. B pe3synbTate uccnefoBaHWA, B KOTOPbIX MbITaUCb OMpPeLeNinTb, CYLLEeCTBYET /I CBA3b
MeXay KypeHVWeM W CMepTHOCTbI0O OT paka /flerkux, 6bina nosyyeHa cregyroLas

18



[varpamma. Ha Heli nokasaHO COOTHOLLEHVE MEX[Yy PUCKOM CMePTU OT paka JIerkux B
TOM W/ MHOM BO3PAacTe ¥ KOMIMYECTBOM CUTapeT, BbIKYPUBaeMbIX Ye/0BEKOM 3a fIEHb.

Bonpoc 1 Kakue BbiBOAbl Bbl MOF/IM CAeNaTb Ha OCHOBaHWUW 3TOW MHopMauun?

Bonpoc 2. Kak pucK ymepeTb OT paka /1erknux 3aBucuT oT Bo3pacTa?

Bonpoc 3. MOXHO nu yTBepXAaTb TO/MIbKO HA OCHOBAHUM 3TUX [aHHbIX, 4YTO YE/NOBEK,
bIKypUBalOLWMA He 6o/blle NATU CUrapeT B AeHb, PUCKYeT 60/blle, 4emM BOO6LLEe He
KYPSILLWIA YenoBek?

Bunet Ne 20

1 Buonoruyeckas aposnouns. MexaHU3M eCcTeCTBEHHOro otbopa, posb HacneACTBEHHOCTU U
N3MEeHUYNBOCTU B 3BONHOLIUN.

2. TpaguUMOHHO CcyMTaeTCs, 4YTO M36LITOYHBLIA BEC COMPSHXKEH C Pa3BUTUEM XPOHUYECKUX
3ab60neBaHNli U YTO «3MUAEMUA OXKUPEHUSA» YTPOXKAET 3L0POBbI0 HaCeNleHus.

Ha gnarpamme npuBefeHbl JaHHble O KO/IMYECTBE JIOAeN, CTPajatoLmX OXMPEHUEM B
HEKOTOPOW CTpaHe, a Ha rpagmke - AaHHble O CMEPTHOCTM OT psifa 3aboneBaHWiA B TOM
XXe cTpaHe.

Bonpoc 1 MoXHO N yTBepXAaTb Ha OCHOBaHWW 3TUX AaHHbLIX, YTO OXWPEHWe yBenn4yMBaeT
PUCK CMEPTU OT YKa3aHHbIX 3a60/1eBaHNin?

Bonpoc 2. MOXHO N yTBepXAaTb Ha OCHOBaHWW 3TUX AaHHbIX, YTO OXWUPEHWEe He U3MEHSET
WK faXKe CHKAeT PUCK CMepTU OT 3TUX 3a6oneBaHnin?

Bonpoc 3. [M03BONAKOT M 3TW [aHHble YTBepXAaTb, 4YTO YMCNO JHOAEN, CTpajatoLmx
OXXUPEHUEM, He MOXET ONpeaeniaTbCsA TONbKO FreHeTUYeCKUMN (hakTopamm?

Bunet Ne 21

1 3kocucTema. B3aMoCBA3b KOMMOHEHTOB 3KOCUCTEMbI (Ha psse NpPYMEpOB).

2. V13BeCTHO, UTO Xefe3o pxxaBeeT TeM ObICTpee, YeM Bblllie BNAXHOCTbL M TeMnepaTypa BO3ayxa,
B KOTOPOM HaxXOAMUTCS XeNe3Hblil npegmer.
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Borpoc 1 Kak 6bl Bbl NOCTPOMAW WCCMefOBaHWE, [N TOr0 4TOObl BbIABUTL XapakTep
3aBMCUMOCTUN CKOPOCTY PXKaBMIEHUA OT KaXKA0ro M3 3TMX (PakTopoB B OTAE/NIbHOCTU?

Bonpoc 2. NoyemMy 3TK (hakTOpbl BANAIOT HA CKOPOCTb PXKaBNeHus xenesa?

Bunet Ne 22

1 buoctepa. bruopasHoo6pasme Kak ycroBme CoXpaHeHUs YCTONYMBOCTU Grochepsl.

2. HeBO3MOXHO 3apaHee npefckasaTb, B KaKO MOMEHT BpeMeHU Mpou3oingeT pacnag oTAe/IbHO
B3ATOr0 PajgvoakTUBHOrO aroma, KTO WMEHHO U3 MYXUUH (MM SKEHWUH) B Hallei
CTpaHe BCTPeTUT CErofHs 4YenioBeKa, KOTOPbIA 3aTem CTaHeT ero (ee) >XeHow (Myxem),
Kako/ MMeHHO aBTOMOGMAb B ropoge nonaget cerogHs B ATIM. TeM He MeHee KaKAblil
13 3TUX BEPOATHOCTHbLIX NPOLECCOB MOALAETCA KOIMYECTBEHHOMY OMUCAHUIO.

MpesnoXxmTe KOMMYeCTBEHHbIE CNOCOObI OMMUCaHUS:

a) paMoaKTMBHOIO pacnasa orpoOMHOr0 Ko/fMyecTsa U30TOMOB OAHOr0 BUAA;
0) «pe3ynbTaTUBHbIX» 3HAKOMCTB, T.e. 3HAKOMCTB, 3aKaHUYMBaKLLMXCA BpakoMm;
B) KonmyecTsa ATl B ropoge.

Komy morniv 6bl 6bITb M0Me3Hbl Takne faHHble?

Bunet Ne 23

1 3akoH coxpaHeHus 3Hepruw. [lMpoueccbl Npeobpa3oBaHWUS 3HEPTUU B XXMUBOW U HEXMBOM
npupoge (Ha psge NpMmMepos).

2. ABa gpyra, Bonoga u Catla, nocnopuiv, Ha KakoM npuHLmMne pabotaeT TYPHUKET B METPO.
Bonogsa npeanonoXun: geno B TOM, YTO B MO B HY)XKHOM MecTe BMOHTUPOBaH KaKOW-TO
3IEMEHT 3N1eKTPUYECKON Lenun. Ecnm yenoBek xo4eT NpoiTu 6e3 6uneta, TO, KOrga OH
HacTyrnaeT Ha Mo/f B 3TOM MeCTe, Lenb 3aMblkaeTcs (Mnn, HaobopoT, pa3MblKaeTcs),
cpabaTblBaeT 3/1eKTPOMArHUTHOE pefie, BK/IHOUYEHHOE B 3TY LeMb, a 38 HUM U MeXaHU3M,
3aKpblBalOLWNA CTBOPKM TypHUKeTa. Calwa He cornacuncs ¢ Bonogeih v npemnoxun
MPOCTON crnoco6, ¢ NOMOLLBIO KOTOPOro 3Ta rmnoTe3a MOXeT ObITb OTBeprHyTa. B cBoto
oyepefb, OH pacckasas, Ha KakoMm (hM3MYeCKOM SBMIEHUW, MO €ro MHEHWI, OCHOBAHO
[encTBue TypHUKeTa.

Bonpoc 1 Kakoii cnoco6 npoBepku BonoguHoi runotesbl npesioxuny 6l Bbl Ha Mecte Cawimn?

Bonpoc 2. MoxeT 1 B NpuHUuMne paboTaTb cxema, nNpeanoxeHHas Bonogein?

Bonpoc 3. Kakoe ¢u3nyeckoe siBneHne, No BallemMy MHeHuto, UMen B Bugy Cawa? OnuwuTte B
caMbIX 06OWMX YepTax, KaK morfa 6bl BbIrNALETb CXemMa paboTbl TYpHWKETa B 3TOM
cryuae.

Bunet Ne 24

1 2-e Hayano TepMOAMHAMUKW. JKCMEPUMEHTbl WU Ha6MAeHNs, AeMOHCTpUpyloLune
HeobpaTuUMbIl XapaKTep TeMn0BbIX NPOLECCOB.

2. MpounTaiiTe parMeHT 13 ra3eTHON Ny6ANKaLMM U OTBETbTE Ha BOMPOCHI.

«3yyeHne ofHOANLEBBLIX, AN MOHO3UTOTHbIX, 6/IM3HELOB - OTHIOAb HEe OKO/IOHAYy4HOE
pasBfieyeHne, KOTOpPOe ycnaxaaeT TAry K napagokcam v 6yLopaxuT U3HYpPeHHoe CyXnmMu
TeopemMaMu BooGpaxkeHve. Mpyu BUAMMOW NEerkOMbICNIEHHOCTN 3TO BaXHOE A1 HayKu
Hanpas/eHne. 60 Ha npumepe OAHOSANLEBLIX 6/IM3HELOB YUeHble MOTYT NPUBAN3UTLCS
K OTBETY Ha NPUHLUUNWa/IbHBIA BONPOC O TOM, KaK COOTHOCATCA Hac/nefCTBEHHOCTb W
(hakTOpbI Cpesbl.

PoxgeHHble B 1933 rogy Ha TpuHupgage 61m3Heubl Ockap M [KeK € MIafeH4YecTBa,
nocne pasBoja poauTenein, He Buaenu Apyr gpyra. Tonbko B 1979 rogy 6pathbs
BCTPETUNUCL. B a3ponopTy OHM Nerko y3Hanu Apyr gpyra: o6a 6b1nM B 04Kax B TONCTOM
pOroBOil onpaBe K Tronybbix pyb6awikax € MNOroH4YMKkamu, o06a HOCUAM KOPOTKO
NMOCTPVXKEHHbIE YCbl. Y Ockapa u [pkeka 06HapYy>XWIoCb CXOLCTBO faXKe B ObITOBbIX
npueblukax. Oba, efdBa 3ailfs B TyaneT, HaOXUManM Ha KHOMKY cmbiBa. O6a Hocuiu
0fMHaKoBble 6pacneTbl Ha 3ansacTbe. Oba npegnoynTanu obefatb B pecTopaHe B MOSHOM
oguHoyectBe. OGa nw6bUAM MakaTb TOCT B KOge, UMTanu XypHas C KOHUa M B
MPUCYTCTBEHHbIX MeCTax Mnyraanm OKpyXawlWmx TrPOMKMM uyuxaHnem. Ob6a umenu
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OJIMHAKOBYIO IOXOJKY U MaHepy CHUIEeTb, TOBOPUJIM C OIHOI CKOpOCTbho, x0T Ockap
3HAJI TOJIbKO HEMELKHH, JIDKEK — TOJIbKO aHTJIMHACKUIY .

Bompoc 1. B 4em cocTOUT reHeTHYeCcKoe OTIMYNE OHOSIILIEBBIX OJU3HEIOB OT PA3HOSIHIIEBBIX?

Bompoc 2. IloueMy UMEHHO Ha TpUMepe ONHOSIMLIEBBIX OJM3HELOB YYEHbIE MOTYT JIydlle
MIOHSATh, KaK B MHAMBHYAJIbHOCTH YEJIOBEKA COOTHOCATCS HACIEICTBEHHOCTD U (DaKTOPHI
cpenbl?

Bompoc 3. Kakoii BeIBO BBl OBl ClieNajin Ha OCHOBAHUU OMHCAHHOTO CXOICTBA B NMPHUBBIYKAX
Mmexny OckapoM u [Jxexom?

HNucTpykuust Aas o0ydaromuxcs:

BuumatensHO mpounraiite 3amanne. Crenaiite HEOOXOIUMBIE YEPTEXKU, MPUBEIUTE OCHOBHBIC
MOMEHTBI OTBETa Ha IepBhIii Bompoc. Bropoil Bompoc Omnera mpencrasnsier coboil 3amaHue,
KOTOpPO€ MOXKET COCTOSITh B aHaJIM3€ OPUTMHAJIBHOIO HAay4YHO-IMOMYJSIPHOTO TEKCTa, CUTYallUH,
rpaduka, qHarpaMMel.

Bpewms BbIMONHEHN 3a8aHUs — 25 MUHYT.

YcyioBusi npoBeaeHHsI NPOMEKYTOYHOM (MTOr0BOI) ATTeCTALMM:
DK3aMeH mpoBoauTCs o noAarpymnmnam (12 denoBex B OJHON MOATPYIIIIE).
KosauuyecTBo BapuaHTOB 3aaaHui — 24.

Kputepuu ouenuBanus:
CopneprxaHne 5K3aMEHAILMOHHBIX OMJIETOB OTOOPAHO HA OCHOBE CIIEAYIOIIHUX MPUHIIUIIOB.
Kasknpiit u3 24 npuMepHbIX OMJIETOB BKJIFOYAET ABA PA3HBIX MO XapaKTepy BOMPOCa.

ITepBrIit Bompoc OmiieTa UMeeT TPAAVMIMOHHBIN BHI M HANPABJIEH Ha MPOBEPKY 3HAHHN
o0y4arImuxcss U MOHUMAaHWUsI MMHU OCHOBHBIX TeéM Kypca. Ilo comep:kaHUIO TMeEpBBIE BOIPOCHI
OHUNETOB COOTBETCTBYIOT paszaenaM «COBpEMEHHBbIE €CTECTBEHHOHAYYHBIE 3HAHHS O MHUPE» H
«EcTecTBeHHBIE HAayKM W pa3BUTHE TEXHUKH M TEXHOJIOTHID» 00S3aTENbHOrO MHUHUMyMa
CTaHIapTa MO €CTECTBO3HAHMIO M MEPEUHCICHHBIM HIDKE TPEOOBAHUSM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB TOTO K€ CTaHAAPTA!
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Tems! pedepaToB (1oKIAI0B):

*« Matepusi, GOpMbI €€ IBIKEHUS U CyIECTBOBAHUS.

*s [Iepseiii pycckuii akanemuk M.B.JIomonocoB.

s MckyccTBO M poLiece MO3HAHMUS.

*s @U3HKA U My3bIKAJIBHOE UCKYCCTBO.

*s [[BeTOMY3BIKA.

*s @U3HKa B COBPEMEHHOM LIUPKE.

*s Qu3uUECKUEe METOAbl MCCIENOBAHUS MAMATHUKOB HUCTOPHUM, APXUTEKTYPbl U MPOU3BEACHUN
HCKYCCTBA.

¢ HayyHO-TeXHIUECKUI porpecc U mpodIeMbl SKOJIOTHH.

*» bUOTEXHOJIOTUsA U FeHHAasl HHXKeHepUs: — TexHoJoruu XXI Beka.

*s HaHOTEeXHOJOrMs Kak MNPUOPUTETHOE HAIpPaBJICHUE PAa3BUTHUs HAYKH W IPOU3BOACTBA B
Poccutickoint @enepanuu.

¢ OxpaHa OKpy»Karoliei cpesibl OT XUMHUYECKOTO 3arpsi3HEHMUSI.

*+ PacTBOpPBI BOKPYT HAac.

*s YCTpaHEHHE KECTKOCTH BOAbI HA MPOMBILIIEHHBIX MPEANPUATHAX.

s McTopusi BOSHUKHOBEHUS U Pa3BUTHUSI OPraHUYeCKON XUMHUH.

*s YIneBoAbl U UX POk B )KUBOU NPUPOJIE.

*¢ J)Kuppl Kak IpOAYKT MUTAHUS U XUMUYECKOE ChIPbeE.

e HexBaTka MpoIOBOJBCTBHS KakK riiodajbHas mpodJeMa 4eJ0BEeUYeCTBa U IyTH €€ PELIEHHSL.
s CpencTBa rUrMeHbl HA OCHOBE KUCJIOPOACOAEP KAIINX OPraHUYECKUX COETMHEHNN.

¢ CUHTETUYECKHE MOIOIINE CPEACTBA: JOCTOMHCTBA U HEOCTATKU.

e« Jlepuuur Oenka B MHUINEBBIX NPOAYKTAX U €ro NPEOJOJeHHEe B paMKax TII00ambHON
MIPOIOBOJILCTBEHHOM MPOrPaMMBI.

«« B.1. Bepuaackuii u ero yueHnue o ouocgepe.

s HcTopus u pa3Butue 3HaHUH O KJIETKE.

¢ OKpy>KaroIas YeIoBeKa Cpeaa U €€ KOMIIOHEHTBI: Pa3IMYHbIE B3TJISABI HA ONHY podaeMy.
e« [Tomymsaumst Kak enUHUIA OMOJIOrHYECKON SBOIOLINH.

*s [Tonynsanus kak 3K0JI0TUYeCcKast €qUHNLA.

¢ COBpEeMEHHBIE B3Il HA OMOJOTHYECKYIO 3BOJIOLHIO.

¢ COoBpeMEHHbIE B3IJIs1bl HA MPOUCXOXKIEHUE YeIOBEKa: CTOJIKHOBEHHE MHEHUI.

¢ CoBpeMEHHbIE METO/bI UCCIIEIOBAHUS KIIETKU.

e Cpenbl 0OUTaHMSI OPraHU3MOB. IPUYHHBI Pa3HOOOPa3Hs.
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3.2. Kpurepun oueHuBaHus 00pa30BaTENbHBIX TOCTHKEHUH CTYIEHTOB IPU MPOMEKYTOUHON
arrecraiuu Ouenka Y'Y/ cTyneHTa rnpu BCeX BUJAX aTTECTALIMK BBIPAXKACTCS B TapaMeTpax: —
«OY€Hb BBICOKAs », «BBICOKAs» - COOTBETCTBYET aKaeMUYECKON OLIEHKE KOTIUYHOY;, —
«IOCTATOYHO BBICOKAsD», «BBILIE CPEIHEN» - COOTBETCTBYET aKaJl€MUUECKON OLIEHKE «XOPOLIOY,
— (CpenHss», CHUXE CPEeHEN», KHU3Kas» - COOTBETCTBYET aKaJleMUYECKON OLIEHKE
«yIOBJIETBOPUTEIBHOY, — «OYEHb HU3KAs», KIPUMUTHUBHASD - COOTBETCTBYET aKaIeMUYECKON
OLIEHKE «HEYIOBJIETBOPUTENbHO». Ha sk3amene no npeamery Y'Y [l OLeHHBAIOTCSA OLIEHKAMHU MO
NSATHOAIBHON LIKAJe: OTIUIHOY», «XOPOIIO0Y, «YAOBJIETBOPUTEIBHOY,
«HEyAOBIETBOPUTENbHOY. OCHOBOM 11 ONpeesieHns] OLIEHKH CIY>KUT YPOBEHb YCBOCHMUS
CTyIEHTaMH MaTepHalia, MpenyCMOTPeHHOro padboueii mporpaMmoii yueOHOro rnpeamera.
OueHuBaHue CTyIEHTa Ha SK3aMeHe 110 IIpeaMeTy

Ouenka Tpebosanwus k 3HaHusAM (onerka | TpeOosanus k ymeHusM | %o
muddepeHIMPOBaHH | OTBETa CTYAEHTA HA (oueHka pemeHus BBITOJIHEH
Oro 3auera TEOpeTUYECKHil BOIIPOC U KOMILJIEKCHOTO H BIX
JOTMOJTHUTEIBHBIE BOIPOCHI) 5K3aMEHAI[MOHHOTO 3a/1aHUi
MPAKTUYECKOTO KHNMos
3a/laHusl U OTBETOB Ha
JIOTIONIHUTEIbHBIE
BOMPOCOB)*
COTJIMYHO» OLueHKa «OTIMYHOY IIpaBunpHO 85-100%
BBICTABJIIETCSICTYICHTY, €CJIH OH | OOOCHOBBIBAaET
riy0OKO M MPOYHO YCBOWI MPUHSITOEpELIEHHE,
MIPOrpaMMHBII MaTepual, BJIAZIEET
HCYEPIIbIBAIOILE, Pa3sHOCTOPOHHUMU
MOCJIEI0BATENBHO, YETKO U HaBbIKaMU U NpUEMaMHU
JIOTHYECKH CTPOWMHO €ro BBITIOJIHEHHUS 3aJJaHHA,
u3JaraeT, yMeeT TECHO MIPUMEHsIET 3HaHUSB
yBSI3bIBATH TEOPHUIO C MPAKTUKOMN, | KOMIUIEKCE, IPOBOAUT
CBOOOIHO CIIPABIISIETCS C aHaJN3 MOJTY4YEHHbIX
3a7a4aMu, BOIIPOCaMu U pe3yJIbTaTOB
APYTUMU BUJAMU IPUMEHEHUs
3HAHUU, IPUYEM HE
3aTPYyIHSAETCS] COTBETOM MpHU
«XOpOLIO» Onenka «xoporo» IIpaBunbHO mpumensier | 70-84%
BBICTABJISIETCACTYZIEHTY, €CJIU OH | TEOPETUYECKUETIOOKE
TBEPAO 3HAET MaTepual, HUS TIPU peLeHNun
rPaMOTHO U IO CYIIECTBY 3ajad4, Biageer
U3JIaraeT ero, He AOIycKas HEOOX OTMMBIMHU
CYLIECTBEHHbIX HETOUHOCTEH B HaBbIKaMU U NpUEMaMHU
OTBETE Ha BOIMPOC UX BBIIOJHEHUS,
UCIIBITHIBAET
HEe3HAaYUTeNbHbIE
3aTpyHEHUs Npu
aHaJN3€e MOJYUYEeHHBIX
pE3yJIbTAaTOB
«yIOBJIETBOPH Ouenka HcneireiBaer 51-69%
TEJbHO» «yIOBIIETBOPUTEIbHO»BBICTA 3aTpyAHEHUs Npu

BJIICTCA CTYACHTY, €CJIM OH
HUMECT 3HaHMsA TOJIBKO OCHOBHOI'O

pemernn3anay, ciabo
APryYMEHTUPYET
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MaTepuaia, HO He YCBOUJI €ro
neTajiel, JOMyCKaeT HETOUHOCTH,

NIPUHATBIE PELIEHUs, HE
B MOJIHOW Mepe

HEJ0CTaTOYHO NMPaBUJIbHBIE UHTEPIPETUPYET
(bOpMyIHPOBKH, HAPYIICHUSJIOTH | TIOTy4YeHHbIE
YEeCK O MOCIENOBAaTENbHOCTH B | PE3YJIbTAThI

W3JI0KEHUH IIPOrPaMMHOTO
Marepuana

«HEYJOBJIETBO Ouenka«HeynosnaeTBopuTenbHO» | HeysepenHo, ¢ o 50%
PUTEIBLHO» BBIC TABJISIETCS CTY/ACHTY, OONBLUTUMHU3ATPYAHEHUS

KOTOPBIN HE 3HACT3HAUYUTEIbHON | MU pPELIaeT 3a1auH,

4aCTH MIPOrPaMMHOIO HENPaBUIBHO

MaTepuaa, A10MyCKaeT UCIIOJIB3YET

cyuiecTBeHHble omnbdku. Kak HEOOXOIUMbIe

NPaBUJIO, OLIEHKAKHEYAOBIETBOPH | (POPMYJIBI, HE MOXKET

TeJl bHO» CTABUTCS CTYAEHTaM, copmynupoBaTh

KOTOPBIE HE MOT'YT
NpOROJKUTEOOyUeHHeOe3
JOMOJIHUTEJIbHBIX 3aHATHH 11O

BBIBOJIOB T10
pe3ybTaTam PeLIeHUs
3a1a4uu

NpeAMETY

*CyIeCTBEeHHbIMU OTIEPALIUSIMH, KOTOPBIE SIBJIIFOTCS] OOBEKTOM KOHTPOJISI U OCHOBOM KPUTEPHUEB
OLICHKH PE3yJIbTATOB PELICHUS 3aJaHUH ABJISIFOTCS: — MPABUIBHOCTH IPUMEHEHUs
TEOPETUYECKIX 3HAHMI, — HAJTMYNE TIPEACTABICHUS M HHTepIpeTauu (TIOsICHEHUE,
Pa3bCHEHHE) Pe3yIbTaTOB ACHCTBUIL, — MHTEPIPETalUsl KOHEUHBIX PE3YIbTATOB.

3.3 Kpurepuu onernBanusi chOpMHUPOBAHHOCTH JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX
3JIEMEHTOB NPU NPOMEKYTOUHOH arrectaunu lIposiBienue kaxaoro npu3sHaka OLEHUBaeTcs B 1
Oamn. Ilo obwmeit cymme OamioB ompenensiercss ypoBeHb CHOPMHUPOBAHHOCTH JIMYHOCTHBIX,
METANpPEeIMETHBIX WU MPEAMETHBIX JJIEMEHTOB U OCYIUIECTBIISIETCS MEPEBOA B OLEHKY IO
NSATHOAIBHOHN CUCTEME:

— «OY€HBb BBICOKHI», KBBICOKHI

- COOTBETCTBYET AaKaAEMHUYECKOH OLICHKE «OTJIMYHOY», — «OOCTATOYHO BBICOKMI», «BBILIE
CPEIHEro» - COOTBETCTBYET aKaJIEMUYECKOMN OLIEHKE «XOPOULIO», — KCPEIHUIY,

«HWXKE CPEIHEro», KHU3KUI» - COOTBETCTBYET aKaAeMUYECKON OLIEHKE «YyIOBIETBOPUTENBHOY,
— «OYEHb HU3KHI», «IPUMUTUBHBIN» - COOTBETCTBYET  AaKaJEMUYECKOH  OLICHKE
«HEYJIOBJIETBOPUTEILHOY.

IIpu ananm3e cOPMUPOBAHHOCTH JINYHOCTHBIX, METANIPEIMETHBIX U TIPEAMETHBIX 3JIEMEHTOB 10
BCEM YPOBHSIM JESITEIbHOCTH MAaKCUMAJIbHOE KOJIMYECTBO OAIUIOB cocTasiisieT 19 6amios.

ITo cymme OannoB ompexnensiercss ypoBeHb CHOPMHUPOBAHHOCTH M OreHka: — 18-19 Gamios -
«OYE€Hb BBICOKUIY, «BBICOKUI» YPOBEHb, OLIEHKA «5»; — 14-17 6aioB - «10CTATOYHO BHICOKHUITY,
«BBIIIE CPEIHET0» YpPOBEHb, OLEHKa «4»; — 10-13 OamnoB - «CpemHUil», «HUXKE CPEIHETOoy,
HU3KHI» ypOBEHb, oueHkKa «3»; — 0-9 OamoB - «OYeHb HU3KHIT», «IIPUMHTHBHBIN» yYpPOBEHb,
OLICHKA «2».

OOmiast oueHKa ypOBHS OCBOGHMs Y4YeOHOro mpenMera MO pe3yJbTaTaM IPOMEKYTOYHOH

aTTeCTAllMd HOCUT KOMIUIEKCHBIM, O0O0OIIaomuil XapakTep W Y4YUTHIBAET. — OIEHKY 3a
BBITIOJJHEHHUE MPAKTUYECKOrO ATana SK3aMEHALIMOHHOTO 3a/1aHusl, — OLEHKY OTBETA CTYAEHTA Ha
KOMILUIEKC TEOPETHYECKUX BONPOCOB  OK3aMEHALMOHHOIO  3aJaHHs, — OLEHKy 3a

JOTMOJNHUTEbHBIE BONPOCHl (IO Mepe HEOOXOAMMOCTH), — OLEHKYy TII0 pe3yJbTaTam
cobecenoBaHUsI € 3K3aMEHATOPOM, pe3yJibTaThl  OLEHUBAaHUS  CPOPMHPOBAHHOCTH
JMYHOCTHBIX, METANPEAMETHBIX U MTPEIMETHBIX 3JIEMEHTOB.
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MepeyeHb NPaKTUUYECKMX/NabopaToOPHbIX 3aHATUIA

1. KOHTPO/IbHO-OLEHOUYHbIE MaTepuansl

y4yeObHON AncUnnInHe

0N TEKyLlero KOHTpons Mo

MPUMEPbLI TWUMOBbLIX 3AOAHWWA MO AUCUWMNNHE ECTECTBO3HAHUE
(TECT, NTABOPATOPHAA PABOTA, MNMPAKTUYECKAA PABOTA, COCTABJIEHUE

TABIMLUbBIN OP.)
PA3AEN 1: «®usnka»

MpakTuyeckas paboTa. «BBefeHne B eCTeCTBO3HAHME

1 BapunaHT

"ennoueHTpryeckas cuctema - 370 ...
"eoLeHTPMYECKYIO CUCTEMY NPELNTOXNN.
Oco6eHHOCTb Hay4YHbIX 3HaHWA B
CpeAHeBeKOBbE .

OTKpbITUE  MEPUOLMYECKON  CUCTEMbI W
[MeproanyecKoro 3akoHa NpuHagIeXxuT.
OTKpbITME  KOPOTKOBO/IHOBOIO  U3/yYeHNs

NPUHAANEXMUT.

Bpemsa BbinonHeHusa - 10 MUHY T
OueHOoYHbIe CpeacTBa

OueHka 5 - 5 6annos

OueHka 4 - 4 6anna

OueHka 3 - 3 bana

OueHka 2 - 1-2 6amna

2 BapuaHT
["eoLleHTpMYecKasd cuctema - 3T70.
"envoueHTpUYecKyto cuctemy
npegnoXxunn.

OCO6EHHOCTb Hay4HbIX 3HaHW/A B 3MOXY
Bos3poxaeHus.

OTKpbITHE CTPOEHMS OpraHnyeckmnx
BELLECTB NPUHALNEXUT.

OTKpbITHE

(CTO).

TEOPUN OTHOCUTE/IbHOCTU

MepeyeHb 06bEKTOB KOHTPONS U oueHku: M1, M2, M4

MpakTnyeckas paboTa. PeweHune 3agay no TeMe «MexaHMKa»

1. Mo rpajpuky nytm (puc. 3)

onpefennTe  CKOPOCTb  ABWXXEHUS  Tena.
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2. Ha pucyHKe 7 npefcTtaBneHbl rpauMky 3aBUCMMOCTU MyTU Tpex Ten oT BpemeHu. Kak
AgBuranucb 3t Tena? OnpefenuTe CKOPOCTUM ABWKEHUS KaXAOro Tena, MOCTPOoiTe
rpauku 3aBUCUMOCTU CKOPOCTU U1 M2, Ten OT BPEMEHMU.

3. TlepBylo NONOBWHY BPEMEHW CBOEr0 [ABWXEHWA aBTOMOOWIb  [ABWranca  co
CKOpOCTbIo V1=80 KMm/4, a BTOPYK MNONOBWHY BPEMEHW - CO CKOPOCTbIO V2=40 KM/u.
KakoBa cpefHsas CKOPOCTb V ABUXeHUA aBToMobumNa ? [60 Kv\y]

4. MOTOUMKNNCT 3a MepBble [Ba yaca npoexan paccrosHue 90 kM, a cnegytowine 3 yaca
ABurancsa co ckopoctbto 50 Km/4. KakoBa cpefiHAsi CKOPOCTb Ha BCceM NyTn? [48 Kw/u]

5. Kartep npowen nepByl MNONOBMHY MyTW CO CKOPOCTbIO B /Ba pasa O00/blueil, Yem
BTOpPYt0. CpefHAs CKOPOCTb Ha BCEM MyTW cocTaBuna 1 m/c. HailTn CKopocTb KaTepa Ha
nepeovi nonosuHe nytn. [1,5 m/c]

Bpems BbInosHeHNA - 30 MUHY T
OueHouHble cpeicTBa

3a ka>kayw 3agady - 1 6amn
OueHka 5 - 5 6annos

OueHka 4 - 4 banna

OueHka 3 - 3 banna

OueHka 2 - 1-2 6ana

MepeyeHb 06bEKTOB KOHTPONSA U oueHku: 116, M5, M2

MpakTnyeckaa paborta. (JINP 1) M3yyeHMe 3aBUCMMOCTU CUMbI TPEHUA OT Beca
Tena

NabopaTopHas paboTa KccnegosaHue 3aBUCUMOCTM CUIbI TPEHUS OT Beca Tefa.

Llenb paboTbl: YCTaHOBUTb 3aBUCUMOCTb CWU/bl TPEHWUA CKONbXEHWA OT CW/bl HOPMasbHOro
AaBneHns (Beca Tenia) 1 oNpefennTb KO3MUUNEHT TPEHMSA CKOMBbXEHWA [epeBa Mo Lepesy.
Mpubopbl 1 MaTepuanbl: 6pycok, Habop rpy3os rno 100 r, AHAMOMETP, AepeBAHHAsA [OLLeYKa.
Xop paboTbl

1 Onpegennte Bec 6pycka ¢ NOMOLLbIO AvHaMomeTpa. OnpedenuTe ero maccy no gopmyne: m
= P/g, roe npuHatb g =10 m/c2.

2. Tlonoxute O6pYyCcOK Ha TOPU3OHTaNbHO PACMONOXEHHYH [epeBAHHYK fJouleuky. Ha
6pycok noctasbTe rpy3 100 r.

3. Mpukpenus K OpYCKy AMHAMOMETP, KaK MOXHO 060/iee paBHOMEpPHO TAHWUTE €ero BAOJb
NVHEWKW. 3anuwinte nokasaHusa AMHaMOMeTpa, 3TO U eCTb BE/IMYUHA CUJTbl TPEHUA CKOMTbXEHUS.
4. flo6aBbTe BTOPOW, TPETUIA, YeTBEPTBIWA rPy3bl, KaXAbI pa3 U3Mepas cuiy TPeHUs.

5. B KaXX40M OnbITe paccumTaTb KOIPHOULNEHT TPEHMA MO hopMmyrie: . MpuHaATL g=10 m/c’.
6. OnpegennTb cpefHee 3HaYeHUe KOaguLmeHTa TpeHUS.
6. Pe3ynbTaTbl N3MepPeHWin N pacYETOB 3aHECTU B TabnuLly.

BbinonHeHme paboThbl.
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Konmnyec | Cuna HOpPMAaJIbHOTO Koo Cpennee
No TBO nasneHust (Bec Opycka c¢ | Cuna TPEHUA | | ot 3HAYCHHE
- rpy30B rpy3amu), CKOJIbXKEHUS, ko3 purme
OTIbITa TPEHUH,
Ha N(P), H Frp.,H HTa TPEHMUs,
Opycke a Hep.
1 0
2 1
3 2
4 3
Pacuertsr:
= H2= H3= M=
Hop = Wt Lo 3t Ly =
4
BriBon:
Koumponwvnvie 6onpocai.
1. Ha3oBuTE OCHOBHBIEC MPUYMHBI, OT KOTOPBIX 3aBUCHT CHJIA TPEHUsI?
2. Ilo pe3ynpTataM HM3MEPEHUH MOCTPOWTE rpaduK 3aBHCUMOCTH CHJIBI TPEHUs FTp. OT CHIIBI
HOpMastbHOTO AaBienus N (P).
3. Omnpenenute mno rpaduky cpenHee 3HaueHus koddduuuenta Tpenus. Jlns sToro
BO3bMHUTE TOYKY Ha mpsiMoii (B cpemHed dwactu rpaduka), ONpeAeNuTe IO HEMy
COOTBETCTBYIOLIIME STOW TOUKE 3HAYEHHs CUJIbl TPEHUs M CHJIBI HOPMAJbHOTO IABJICHUS U
BBIUUCHTE KO3(PPUIIUEHT TpeHus o Gopmyiie:
Oyenounvie cpeocmea:
Oyenxa 5: nabopamopuas paboma 6wvinoiHena ¢ CoOM00eHueM MmexXHUKU 6e30nacnocmu,
NpOU36E0eHbl HYICHBIE PACUenbl, OOpMAEHA MAOTUYA, OMEembl HA ONPOCHL.
Oyenxa 4: nabopamopuas paboma 6vINOIHEHA ¢ HEKOMOPLIMU 3AMEYAHUAMU, NPUCYMCMEYION
He3Hauumenvusvle OWUOKY 6 pacuemax Uil HemoOYHOCmU 6 UHmMepNpemayu  OaHHBIX.
LIpucymcmeyiom omeentt HA 6ONPOCUI
Oyenxa 3: nabopamopuas paboma 6bINOIHEHA ¢ HeMOYHOCMAMU, 2PYObIMU OWUOKAMU, HEm
OMEEMO8 HA BONPOCHI, HENPABUNLHO UTU HEMOYHO UHMEPNPEMUPOBAHbI OAHHBIE.
lIpakmuueckasn paboma 4. 3axon coxpanenusi snepauu. Paboma. Mownocmeo
[Tepedenb 0ObekTOB KOHTpOIS U ouenkw: 113, 15, T16
Ilpaxmuueckan paboma. Peuwienue ypasnenuii peaxyuu
1. CocraBuTh ypaBHEHHS B MOJHOM H COKPAILIEHHOM HOHHOM BHZE
MgCl; + NaOH =
F6203 + HZSO4:
KOH + ZH(NO3)2 =
CH3COONa + HZSO4:
Ba(NO3)2 + NazS04 =
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2. OcyuecTBUTh MPEBPAILICHHUS:

ZnCl, — Cl, — HCI - CaCl — AgCl

F6C13 H2

Bpewms BbImonHEeHNs — 25 MUHYT

[Tepedenb 0ObekTOB KOHTpOIS U ouenkw: 113, I14, T16

Oyenxa 5 cmasumcst 3a NPAGUNLHO COCMIAGIEHNbIE YPAGHEHUSL 6 NOJIHOM U COKPAUJeHHOM
UOHHOM 8UOe, Hem OuluOOK 6 UHOEKCAX U KO3(ppuyueHmax, uoHsl NOONUCAHBI U OMMEYEHbI
3apsaoamu.

Oyenxa 4 cmasumcs 3a NPAsUILHO COCMAGTEHIbIE YPAGHEHUS 8 COKPAUIEHHOM U NOTHOM 8U0e C
HeOONbUIUMY HeOOYemaMil, 8 8U0e OMCYMCMEUsi NOONUCU UOHOB, HEOOYEmO8 8 KOIhghuyuenmax
Oyenxa 3 cmaeumcs, eciu OMCYmcmeyem COKPAUeHHAs. 3anUcCt YpAaGHeHus, He NOONUCAHb
UOHBL, HE paccmaesieHvl Ko3(guyuernmol

IIpakTuyeckas padora: Tect no Teme «CoctaB aTMmocdepbi»

Bapuant Nel

1. Atmocepa 3ammimaeT SKUBbIE OPraHU3MBI, HACENSIOIIME IOBEPXHOCTh IUIAHETHI, OT
BO3JICUCTBUS:

a) BBICOKMX KOHIIEHTPaLUWi OKCUIOB a30Ta; 0) BEIOPOCOB MPOMBILIUIEHHBIX MTPEANPUATHI,

B) JKECTKOTO YJIBTPA(QHOIETOBOTO U3JIYUEHUS, T') HECTOPEBIIUX YaCTHUL] TOTLTUBA.

2. IIpuunHON BBIMAACHUS KUCIOTHBIX JOKIEH CUUTAIOT BO3ACUCTBHE HA aTMOCheEpY:

a) BJIEKTPOMATrHUTHBIX U3JTY4YCHUH; 0) BBICOKOTOKCHYHBIX COETUHEHUT,

B) BBIOPOCOB CEPHHUCTOTO Ia3a; I') MEJTKUX YaCTHUL] CAXKH.

3. OCHOBHBIM KOMITOHEHTOM aTMOC(EPBhI SBISIETCA:

a) kucyiopon, ©0)as3oT;, B) apros, T) O30H.

4. I'maBHBIN XUMUYECKUH 3arpsi3HUTEITb aTMOC(EphI:

a) TUOKCUJT yTJIepoaa; 0) paIuOaKTHUBHBIE OCANIKH,

B) CEPHUCTBIH rasz; I') TETPASTUIICBUHELL.

5. Atmocdepa 3ammuInaeT JKUBbIE OPTaHU3MBL, HACEISIOIME MOBEPXHOCTb IUIAHETHI, OT
BO3JICUCTBUSI:

a) pe3Kux KosebaHul TeMITepaTyphl;

0) yMepeHHOTO PalMOAKTUBHOTO 3arPsI3HEHMS,

B) XO3SIICTBEHHOH EATENIbHOCTH YEJIOBEKA,

I') BEIECTB, 00JaJar0IUX KAHIEPOT€HHBIMU CBOWCTBAMH.

6. XKectkoe ynbTpaduONETOBOE M3NYyYEHHE HE OOCTUTaeT IMOBEPXHOCTH 3eMiH Ojaromapst
NPUCYTCTBHIO B aTMochepe:

a) MOJIGKYJ1 BOIbI,  0) 030Ha, B) xJoppTOopMeTaHa, T) a30Ta.
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7. IlocTeneHHOE NOTEMIEHNE KJIIMMAaTa Ha MJIAaHETE CBSA3aHO C:

a) 030HOBBIM 3KPaHOM,; 0) GOTOXUMHUECKUM CMOTOM;

B) UCKYCCTBEHHBIM 3arpsi3HEHUEM; TI') IAPHUKOBBIM 3(pdexTom.

8. HerpepbIBHO MeHSIFOIIEECs] COCTOSTHUE aTMOC(hEph! Y 3MHOH MTOBEPXHOCTH HA3bIBAIOT:
a) KJIINMAaTOM; 0) moronoii, B) (pakTOpOM, T') CPEIoi.

9. OCHOBHBIM UCTOYHUKOM IMOCTYIUICHHs B aTMOC(epy rasa MeTaHa CUUTAIOT:

a) JIECHBbIE MACCHUBBI, 0) IyroBBIC U CTEITHBIE PAOHBL,
B) OOJIOTUCTBIE PAOHBL, I') TOpHBIC PaHOHBL
Bapuanm Ne2

1. OCHOBHBIM HCTOYHHKOM TIOCTYIUIEHHsI B aTMocepy MENKHX YacTHULl CBHHLIOBOH ITbLTH
SIBJISTEOTCSI:

a) UCTIBITAHUS SIAEPHOTO OPYXKUst;, ©O) CUIIBHBIE U MIPOAOJIKUTEIBHBIE JIECHBIEC MOXKAPHI;

B) BBIOPOCHI aBTOTPAHCIIOPTA; I') IPEANPHUSITUS IO IPOU3BOIACTBY KPACOK H JIAKOB.

2. Atmocdepa 3amuInaer KUBbIE OPTAHM3MbBI, HACEJSIONINE MOBEPXHOCTb IUIAHETHI, OT

BO3JICUCTBUS:
a) BYJIKAHUYECKHUX BBIOPOCOB; 0) KOCMUYECKUX U3JTy4eHU,
B) MapPHUKOBOTO 3 eKTa, I') CEpHUCTOTO rasa.

3. Bornpmas 4acTe JKECTKHX yJIbTPapHOJETOBBIX JIy4el 3alep>KUBAETCS TOHKUM O30HOBBIM
CJIOEM, KOTOPBIH JIOKAJTU30BaH B!

a) Tporocdepe; 0) runpocdepe; B) crpatochepe; r) aK30chepe.

4. OCHOBHOM MPUYNHOM MOCTEMEHHOTO MOTETUICHUS KJINMATa SBJISICTCS

a) U3MEHEHHE €CTECTBEHHOT'O PAIMOAKTHUBHOTO (POHA,

0) yBeNM4YeHre KOHLIEHTPALNK JUOKCH/IA YIJIePOIa,;

B) HCTOIIEHUE O30HOBOTO CJIOS,

I') YBEIMYEHNE KOHLIEHTPALUH XJIOP(TOPYIIIEBOJOPOIOB.

5. SlnoButhlil TymMaH, 0Opa3yroLUiCs MpHU BO3AECHCTBUN COJHEUHOIO CBETA HA CMECh BBIOPOCOB
MPOMBIIIJICHHBIX TPEATNPUATHH U TPAHCIIOPTA, HA3bIBAIOT:

a) 3aIbIMJIEHHEM aTMOC(epHI, 0) GeNbIM CMOTOM;

B) MAPHUKOBBIM 3PP eKTOoM; r) GOTOXUMHUYECKUM CMOTOM.

6. B KxpynHBIX ropoaax 3HaYUTENIbHAsE OIS 3arpsi3HEHUsT aTMOC(epPbl MPUXOIUTCS Ha:

a) CTPOMILIOIIAIKY, 0) npeanpUsTHs JETKOH MPOMBIILIEHHOCTH,

B) aBTOTPAHCIIOPT; I') IPEANPHUSITHS MUIIEBOH MPOMBIILIEHHOCTH.

7. XKectkoe ynpTpadroneToBOE H3yUeHNE HE JOCTUraeT MOBEPXHOCTH 3eMitn Onarogapsi:

a) mapooOpa3Hoii Bare; 0) mapHuKOBOMY 3P eKTy;

B) MOJICKYJIIPHOMY a30TYy, ') 030HOBOMY 3KpPaHy.
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8. JlokampHble M3MEHEHHs] KJIMMATa, KOTOPBIE CKJIAABIBAIOTCS OKOJIO MOBEPXHOCTHU TIOYBBI,
Ha3bIBAIOT:

a) cpenoit;,  ©) pakropowm; B) TIOTOJIOA; ') MUKPOKJIHMATOM.

9. Uro Takoe a3po30Jib?

a) OpraHU3MBbI, CITIOCOOHBIE JKHUTh JIUIIIb B Cpele, COAepIKaIIei KHCIOPOT;

0) eCTeCTBEHHOE WJIU UCKYCCTBEHHOE TIOCTYIUIEHHE BO3AyXa B KAKYHO-HUOY b Cpeay;

B) UCKYCCTBEHHOE COOPY’KE€HHE B BHAE IMPOTOYHOIO pe3epByapa AJisi OMOJOTHMYECKONW OYHCTKH
CTOUHBIX BO[,

I') B3BELICHHBIC B Ta3000pa3HON Cpelie YaCTHLIbI TBEPIBIX MU JKUAKHX BEIIECTB.

Kpumepuu oyenxu:

3a kaicowtli éepuviii omeem cmasumest 1 oann.

9 6an106 — OMAUYHO

8 6annos — xopouto

7-5 6annos — yooenemeopumenbHo

Memnee 5 6annos — neyooenemeopumensHo.

ITepeuerp 00BeKTOB KOHTPOJS 1 oneHku: 114, T16

JladopaTopHo-npakTuueckas pabora 24 (JIIIP 18). PaccmaTpuBaHue KJIeTOK M TKaHeil B
onTuyeckuii Mukpockon (CpaBHUTeIbHASI XAPAKTEPHCTHKA PACTHTEJBLHOM M KUBOTHOM
KJIETKH).

Ilenb: OCBOUTH TEXHHUKY pabOTBI ¢ MHUKPOCKOIIOM;, O3HAKOMHUTBCS C OCOOCHHOCTSIMH CTPOCHUS
KJIETOK PaCTeHMH U ’KMBOTHBIX OPIraHU3MOB; I10Ka3aTh MPUHLUIINAIBHOE CXOJACTBO UX CTPOCHUSI.
ObGopynoBaHue: MHUKPOCKOI, MUKPOIpENapaTsl KJIETKU TUIEHKH JIyKa, 3THUTEIHAJIbHBIE KIETKH
MOJIOCTU pTa uvenoBeka, damwku Ilerpu, mnpenMeTHele U IOKPOBHbIE CTEKJA, IOJOCKHU
(buIbTPOBANBHOM OyMaru, CTakaHYMKH C BOJOH, IMMHLETHI, HOKHULIBL.

OOy4Jaromuiics JOJKEH:

3HaTh. OCOOEHHOCTH CTPOEHHUSI KJIETOK PACTEHMH M JKUBOTHBIX OPraHU3MOB, NMPUHLHUIIHAIBHOE
CXOZCTBO HUX CTPOEHHUS.

YMerb: padoTaTh ¢ MUKPOCKOIIOM, CPaBHUBAThH CTPOEHHE PACTUTEIbHBIX U )KUBOTHBIX KJIETOK.
Teopemuueckue ceeoenust

Knemrxa — 370 cTpyKTYpHast U PyHKUHUOHATbHAS €AMHULA )KU3HU Ha 3eMite.

DyKapuoTUYeCcKre, COOCTBEHHO SAEpHBIE OpPraHM3MBI — OCHOBHAs Macca >KUBOTHBIX U
pacTeHuii, 3a WCKIIOYeHHEeM OakTepuil W CHHE-3€JICHBIX BOJOPOCHEH, HE WMEIOIINX

o(hopMITEeHHOTO siipa, — MPOKAPUOTHUECKHX OPTaHU3MOB.
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Knemrxa — »>TO orpaHudYeHHass aKTHMBHOW MeMOpaHOMW, YMOpPSIOYEHHAs, CTPYKTYPUPOBAHHAs
cucteMa OWOMONUMEPOB, OOpAa3yWINMX SAPO U LHUTOIUIA3MY, YYaCTBYKOIIMX B €IUHOU
COBOKYIMHOCTH  META0OJHYECKUX U  DHEPTeTHYECKUX  MPOIECCOB,  OCYIIECTBISOIIMX
nojiepsKaHre U BOCITPOU3BEIEHNE BCEH CHCTEMBI B IIEJIOM.

Conepsxumoe KJIETKH OTAENEHO OT BHEIIHEH CPelbl UM OT COCEIHHMX KJIETOK IIa3MaTHYeCKOi
MeMOpaHO# (TUTa3MONEMMOM, WK HUTOJeMMOi). Bce aykapHOTHYECKHE KIETKH COCTOSIT U3

ABYX OCHOBHBIX KOMIIOHEHTOB. Apa U HUTOILJIA3MBI.

IuTomasMa HEOTHOPOIHA IO CBOEMY COCTaBy M CTPOSHMIO U BKJIIOYAET B CeOsl THANIONIIa3My
(OCHOBHYIO TIa3MYy), B KOTOPOH HaxXOIATCSI OPTaHeNIbl U BKIOUeHHst. Bce OHU, HONONHSIS ApyT
Apyra, BBHITOJIHSIIOT BHYTPHUKJIETOUHBbIE (DYHKIMH, HEOOXOAMMBIEC ISl CYILIECTBOBAHUS KIIETKU
KaK LeJOoro, Kak JJIEMEHTapHOW >KMBOW eAMHULBL I3yueHnmem OOLIMX YepT CTPOCHHUS U
(YHKLUMOHMPOBAHUS KJIETOK U UX NMPOM3BOJHBIX 3aHUMAETCsl Hayka rutonorus. OHa uccienyer
OTAENbHBIE KJIETOYHBIE CTPYKTYpBl, WX y4YacTHE B OOINEKJETOUHBIX (PH3HOJIOrHYECKHX
mporeccax, NyTH peryJsiliii 3TUX MPOLECCOB, BOCHPOU3BEACHHE KJIETOK U MX KOMIIOHEHTOB,
NPUCTIOCOOJIEHNE KJIETOK K YCIOBHSAM CpEMbl, PEaKIMH Ha NEHCTBHS Pa3IUYHBIX (DaKTOpOB,
MATOJIOTUYECKUE HM3MEHEHHUS KJIeTOK. M3yueHHe LUTONOrMM HMeeT OONbLIoe NPUKIaTHOe
3HaYeHHE, TaK KaK MPAKTHYECKH NMPHU BCEX 3a00JEBAHUSAX MPOUCXOIST HAPYIIEHUs! (PYHKIHMN

KJICTOK.

Knemounas meopus — 310 00OOIIEHHOE TPENCTABICHHE O CTPOSHUHM KJIETOK KaK EIUHHII
JKHBOTO, 00 UX BOCIPOM3BEACHHUU U PONH B (POPMHPOBAHUN MHOTOKJIETOUYHBIX OpraHu3MoB. B
HACTOsSIIIEe BPEMsI KJIETOYHAsI TEOPHS [JIACHT:

1. k1eTKa sIBJIsIeTCS HaMMEeHbIeH eAMHULICH KHBOTO,

2. KJIETKH Pa3HbIX OPraHU3MOB CXOJHBI TI0 CBOEMY CTPOCHHUIO;

3. pa3MHOKEHHE KJIETOK MPOUCXOIUT MyTEM JEICHUS HCXOTHON KIIETKY,

MHOTOKJIETOYHbIE OpPraHM3Mbl TIPEACTABISIOT COOOM CIOXHBIE aHCAMOJM KJIETOK W HX
NPOM3BOIHBIX, OOBEAMHEHHBIE B LIEJIOCTHbIE MHTETPUPOBAHHBIE CUCTEMBbl TKAHEH M OPraHoB,
NOJYMHEHHbIE M CBSI3aHHBIE MEXOY COOOH MEXKKIETOYHBIMH, T'YMOPAJIbHBIMH M HEPBHBIMHU
dbopmMamMu peryssiuu.

Knetkun MOryT mMeTh caMyro PasHOOOpPa3HYHO BHEUIHIOK (OpPMY: LIAPOBHIHYIO (JIEHKOLUTEI),
MHOTOTPaHHYI0 (KJIETKH JKEJIE3MCTOrO SIUTENNS), 3BE3AUaTyI0 M Pa3BETBICHHO-OTPOCTHATYIO
(HepBHBIE W KOCTHBIE KJETKH), BEPETCHOBHAHYIO (TNazkas Myckyiarypa, ¢(ubGpobnactsr),
LWIMHAPUYECKYIO (KUIIEYHBIH SMUTEITHOLUT), YIUIOMEHHYIO (SHAOTEINOLHT, ME3OTEIHOLNT) U

ap. OgHAaKO NP U3YYEHHH KJIETOK OPTaHOB PA3JIMUHBIX PACTEHHI WM JKUBOTHBIX OOpaliaer Ha
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ce0s BHUMaHHE CYyI[ECTBOBaHHE OOLIETO IJIaHA MX OpraHU3alllM, HECMOTPS Ha TO, YTO IO
BHEITHEMY BUJy OHU OTJIMYAKOTCS APYr OT apyra. OIMHOBPEMEHHO 3TO CXOACTBO YKa3bIBAET HA
OOIIHOCTb MPOUCXOXKACHUS BCEX SYKAPUOTHIECKUX OPTaHU3MOB.

Knerouynsle (yHKIUHM MOXKHO MOIpPA3NEINTh HAa IBE OCHOBHBbIC TPYMIbI OOs3aTelbHbIE U
HeoOs13atenbHble ((akynbraTuHble). OOs3aTenbHble (YHKIMH, HAPABICHHBIEC HAa MOAAEPKAHNE
JKU3HECTIOCOOHOCTH CaMUX KJIETOK, OCYILIECTBIISIIOTCS TMOCTOSIHHBIMH ~ BHYTPUKJIETOUHBIMU

CTPYKTypamu — OpPraHeUIaMH, UK OPTaHOUAAMHU.

Paznuune kIeTok B MHOTOKJIETOYHBIX OpraHM3Max, OOYCIIOBIIEHHOE CHelHaIn3alued Hux
(YHKUHMH, CBSI3aHO C pa3BUTHEM OCOOBIX (YHKIIMOHAJIBHBIX KJIETOYHBIX CTPYKTYpP — OpPTaHEII
CHenHaNbHOrO 3HaueHus. Hampumep, cokpaTHTENbHBIX MHOGUOPIILT B MBILIEUHOH KIIETKE,
00eCTIeYNBAIOIINX XAPAKTEPHYIO ISl 3TOH KJIETKH (PYHKLIUIO — JBIIKEHHE.

HWnnusBunyanpHOEe pa3BUTHE, OT OJHOM KJIETKH IO MHOTOKJIETOYHOIO 3peNoro OpraHu3ma —
pe3yJibTaT MOCIENOBATEIbHOIO, H30MPATENbHOIO BBIKJIOYEHHs pPadOThl pPa3HbIX TI'€HOB B
PA3NMYHBIX KJIETKAX, HA3bIBAEMOTO AU((EPEHITHPOBKOM.

CXoncTBO B CTPOEHHM KJIETOK OIPEHENseTCs] OJMHAKOBOCTBIO OOIIEKIETOYHBIX (DYHKIHIA,
HAIPaBJICHHBIX Ha MOAIEPKaHHUE KI3HU CAMHX KJIETOK M Ha UX pa3MHOXKeHHe. PazHoobpasue ke
B CTPOCHHUH KJIETOK — 3TO PE3yJIbTaT UX (PYHKIIMOHAIBbHON CIIeLUAIU3ALIIH.

Kaxnoe nposiBiieHne AesSTeIbHOCTH LIEJIOro OpraHu3Ma, Oynb TO Peakiys Ha Pa3apakeHHe I
IBUXKEHHE, UMMYyHHbIE PEaKkIUU U MHOroe Jpyroe, OCYLIECTBIISIETCSA CHELUalIn3UpPOBAHHBIMU
kiaetkamu. OTHAKO, XOTS KJIETKA | SIBISIETCS €qUHULIEeH (YHKIMOHHUPOBAHNS B MHOTOKJIETOYHOM
OpraHu3Me, IesITeNbHOCTD €€ He 000c00IeHa, U 3aBICUT OT AEATENIBHOCTU IPYTUX KIIETOK.
MHOTrOKJIETOYHBIE OPTaHU3MbI MTPEACTABISIOT COOOH CIOJKHBIE aHCAMOJIH CIIeHATU3UPOBAHHBIX
KJIETOK, OOBENMHEHHBIX B LEJOCTHbIE, HHTEIPUPOBAHHBIE CHUCTEMBl TKaHEH M OpraHoB,
NOJYMHEHHbIE M CBSI3aHHBIE MEXKKJIETOYHBIMH, TyYMOpPaJbHBIMH U HEPBHbIMU (opMamMu
perymsiiiyd. Bor modeMy Mbl roBopuM 00 OpraHM3Me Kak O LIEJIOM, a O KJIEeTKax — Kak o0
3JIEMEHTapHBIX €ro eIWHHULAX, CHEelHaTIN3UPOBAHHBIX Ha BBINOJHEHUM CTPOTrO ONpEeAeNeHHbIX
(YHKUMH, OCYLIECTBISIFOIINX UX B KOMIUIEKCE CO BCEMH 3JIEMEHTaMH, BXOISIIMMH B COCTaB
CIIOKHO OpraHW30BaHHOM JKUBOH CHUCTEMBbl MHOTOKJIETOYHOIO €IMHOIO OpraHusMa.
PacuneneHHOCTh (PYHKIMI OpraHU3Ma aeT eMy OOJIbIINE BO3MOXKHOCTH ISl TPUCIIOCOOTICHHUS C
LIEJIbI0 COXPAHEHUs BU/A, PA3MHOKEHUS OTAENbHBIX HHANBUAYYMOB.

Muxpockon — CIOXHBIA ONTHYECKUH MPHOOP, KOTOPBIH HCHOJB3YeTCS I H3YYEeHHUs
BHYTPEHHEr0 CTPOEHMsI OpPraHoB M TkaHel. B Mukpockome pasauyaroT TPU CHCTEMBI:

ONTUYCCKYH0, OCBCTUTCIIbHYHO0, MEXAHHUYCCKYHO. OnTuyeckass CHUCTEMA COCTOHT M3 CMEHHBIX
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OKYJIIPOB M OOBEKTHBOB, COCAMHEHHBIX MOJOH TpyOkoil — TyOycom. OKyssip BCTaBJIsSE€TCS B
oTBepcTHe TyOyca, OObeKTHUBBI BBUHUHBAIOTCS B 0CO00€ MOIBHIKHOE COSTMHEHNE — PEBOJIBBEP.

MexaHudeckass cucreMa npeacraBji€cHa HOI[CTaBKOfI, MTAaTUBOM C BUHTAMMU. HCHOJ’IBSy;I BUHTBHI,
MO’KHO TIOJHUMATh M OMyCKaTh TyOyC, W CIIEAOBATENbHO, NJOOUBATLCS PE3KOr0 M300paKeHHS
U3y4aeMoro mnpenMera. B LEeHTpe NpeaMeTHOro CTOJMKA €CTh OTBEPCTHE, 4epe3 KOTopoe
HATIPABJISIETCS] MOTOK CBeTa K OOBekTy. [Ipu MmOMOIMM 3a:KUMOB MPEIMETHOE CTEKJIO IJIOTHO

MPUXKUMACTCA K MPEAMETHOMY CTOJIMKY.

OnTHueckas 4acTb MHKPOCKOIMA COCTOUT M3 OCBETHTENIBLHOW W HAONIONATENBHONW CHUCTEM.
OcBeTutenbHasi CHCTEMa PAaBHOMEPHO OcCBemnaeT moyis 3peHus. HaOmromarenpHas cuctema
npenHasHayeHa [Uis  yBeJNudeHuss u3oOpaxeHwst HaOmonaemoro obObekta. OOBEKTHUBBI
COCTaBJISIIOT CaMyH BaXKHYIO, Hanboyiee IEHHYI) M XPYNKYK YacTh MHKpockoma. OT HuX
3aBUCUT VBEJMYEHHWE, paspeliarinas CrnocoOHOCTh W KadecTBO u3oOpaxenus. OHu
MPENCTaBISIFOT  cOOOW  CHUCTeMy B3aMMHO LIGHTPUPOBAHHBIX  JIMH3, 3aKIIOYEHHBIX B
MeTaJTHUecKyo omnpaBy. OKyJisp MHUKPOCKOMA COCTOMT W3 NIBYX JIMH3. TIa3HOU (BEepXHeEW) u
cobuparenpHON (HIDkHEH). Mexxay nuH3amMu Haxomutcs nuadparma. bokoele nmyun aunagparma
3aepkuBaeT, ONU3KHEe K ONTHYECKOW OCH MPOIYCKAeT, YTO YCHJIMBAET KOHTPACTHOCTH
uzoOpaxkennsi. HasHaueHue OKyJsipa COCTOMT B YBEIMYEHUH W300paKeHHs, KOTOPOE MaeT
00bekTuB. OKyJsIpbl UMEIOT COOCTBEHHOE yBemuueHue x5, x10, x12.5, x16 u %20, 4To yKa3aHO

Ha OIpaBe.

IIpu pabote ¢ MUKPOCKONIOM HEOOXOIUMO COONIOIATh OTIEPALNY B CIEAYIOIIEM TOPSIIKE:

1. PaboTaTh ¢ MUKPOCKOIIOM CJIEAYET CHJISL,

2. MHUKPOCKOIT OCMOTPETh, BBITEPETh OT MbUIN MSTKOH cai(eTkoil OObEKTUBEI, OKYIISIP, 3€PKaJIO;,
3. Mukpockon yCTaHOBHUTb nepen co0oi, HeMHoro cieBa Ha 5-10 cM ot kpas crona. Bo Bpems
paboThI €ro He CABUTATD;

4. I'nsaast OMHUM IJ1a30M B OKYJISIP U MOJIB3YSICh 3€PKAJOM C BOTHYTOH CTOPOHOM, HAITPABUTh CBET
OT OKHa B OOBEKTHUB, & 3aT€M MAKCHMaJIbHO H PABHOMEPHO OCBETHUTH I10JIE 3PEHUS;

5. TlonokuTh MHUKpPOMpEnapaT Ha MPEIMETHBIA CTOJNMK TaK, 4YTOObI HM3y4aembii OOBEKT
HaxOnwiIcs moJ o0beKTUBOM. [ Isiast cOOKy, onmyckaTh OOBEKTHB MPH MTOMOIIH BHHTA 10 TEX I10P,
MOKa PACCTOSIHUE MEXKy HIDKHEH JIMH30H OOBEKTHBA N MUKPOIPENapaToOM He CTaHET 4-5 MM;

6. CMOTpeTh OTHUM TJI1a30M B OKYJISIp M BpAIlaTh BUHT Ha ceOs, IJIAaBHO MOJHUMAst OOBEKTHUB 10
MOJIOJKEHUSI, TIPU KOTOPOM XOpomo Oyaer BUIHO m3oOpaskeHue oObekTa. Hemb3s cMOTpeTh B
OKYJIAP U ONyCKaTh OOBEKTHB. PPOHTANbHAS JMH3a MOXKET Pa3laBUTh ITOKPOBHOE CTEKJIO, U HA

HEH TOSIBATCS HapanuHbI,
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7. IlepenBuras npenapaT pyKoi, HAHTH HY>KHO€ MECTO, PaCHOJIOKUTh €r0 B LIEHTPE MOJIs 3pCHUS
MHKPOCKOIIA,

8. Eciin n3obpaskeHre He MOsBUIIOCH, TO HaJO MMOBTOPUTH BCE OTEPALIH 3aHOBO.

9. ITo okoHUaHUH PabOTHl MOAHATH OOBEKTHB, CHATH C PadOYEro CTOJIMKA Mpernapar, MpoTepeTh
YUCTONW caneTKoi BCE YaCTH MHKPOCKONA, HAKPBITh €ro TMOJHITHIEHOBBIM MAKETOM U
MOCTABUTD B TIKaQ.

Buinonnenue pabomuor

Saoanue Nel: Oragenure MICUCTYIO YeUTYHKY JyKOBHUIBI. CHUMHTE C €€ BHYTPEHHEH CTOPOHBI
TOHKYIO IUIEHKY. OTpeXbTe KyCO4eK IUIEHKH, TIOJOXKHUTE €ro Ha MPEAMETHOE CTEKJIO, KAaITHUTE
OZIHy-ZIBE€ KaIUIM pacTBOpa MOAa U HAKPOWTE NMOKPOBHBIM CTEKJIOM. PaccMoTpure npenapart npu
MaJloM yBenuueHuH. Haiimute BBITAHYTbIE, NOYTH NPSMOYroibHble KieTkn. OOparure
BHUMAaHUE, YTO SIApa OKPALIUBAIOTCS HOAOM B KENTO-KOPUYHEBBIM I[BET U PACIIONATAlOTCs HA
nepudeprn, Tak Kak B LEHTPE KIETKH HAXOAATCS KPYMHbIE BaKyoJHw. PaccMorpute mpemnapar
npu OonpimoM yBenuueHHH. Halaure OCHOBHBIE KOMITOHEHTBI KIETKH — TOJICTYIO
IBYXKOHTYPHYIO OOOJIOYKY, 3€PHHCTYIO LUTOIUIA3My U SIAPO C OJHUM-IBYMS SIAPBILIKAM.
Bonee cretyble, HE3EPHUCTBIE TSITHA NMPEACTABISIIOT COOOH Bakyosu. 3apucyiime oomy — Oee
KAEmKU.

3aoanue No2: Paccmotpure npemnapar «bakrepuanbHas KiIETKay. 3apUCYHTe W TOAMHIINTE
OpPTaHOMIBL.

3aoanue No3: PaccmotpeB mnpemapartbl «Knerka pacturenbHas» u «Kierka >KHBOTHas» MOL
MHKPOCKOIIOM CPaBHHUTE IMOJNYYEHHBIE pPE3YyJbTaThl W 3aHECUTE UX B TalmuLy, B
COOTBETCTBYIOLINX MECTaX IMOCTABUB 3HAKU «» HMITH «-».

Tabnuya: Pe3yrsmamer onsima

Knerxu PacturenbpHas JKusortHas

uTonnaszma

Anpo

IImoTHAas KjIeTOYHAsI CTEHKA

ITnactuamel

Caenaiire BeiBOn U3 HaOmoneHuil. OTpasure B HEM YePThI CXOACTBA M PA3JIMYHS PACTHTENbHBIX
1 )KUBOTHBIX OPTaHHU3MOB.

Bonpocwer ons camokoumpons:

1. B ueM 0cOOEHHOCTH CTPOSHHS KJIETOK PACTEHHIHA, )KUBOTHBIX U IPUOOB?

2. KakoBa QyHKLUS siipa B KJIeTKe?
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3. Kakue ocHOBHbIE (D)YHKIIMHU BBIMOJIHSET KJIETOYHAsI MeMOpaHa?
4. Kem u korna Brepsble Obuta chopMyIupoBaHa KJIETOYHAsI TEOPHs?
5. B deMm 3akiro4aeTcst 3HaYeHHe KJIETOUYHOU TeOpUU st OUOJIOTHH?

[Tepedenb 0ObekTOB KOHTpOIS U ouenkw: 11, I12, T16
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Koumponvnas paboma 1: no pazoeiy « Quzurka»

sapuanm 1.

1. Ilepemewyenue — smo:

1)BekTOpHAsT BENMMUMHA, 2) CKaJsIpHAs BEJNMYMHA, 3) MOXKET ObITh U BEKTOPHOH M CKaIAPHOMN
BEJINYMHOM; 4) MPaBUJIBHOTO OTBETA HET.

2. Ilepemewgenuem Oudicyyeticss MOYKU HA3LIEAION ...

1) ...nmuHy Tpaekropuw;, 2) TNPOHAEHHOE PACCTOSHUE OT HAYAJIBHON TOYKH TPACKTOPHH JIO
KOHEYHOH, 3)... HampaBJICHHBIA OTPE30K MPSIMOM, COSOUHSIFOLINI Ha4aIbHOE MOJIOKEHNUE TOUKH
C €ro KOHEYHbIM, 4) ...JIMHHIO, KOTOPYIO OMHCHIBAET TOYKA B 3aJaHHOH CHCTEME OTCUETA.

3. Vexopenue — smo:

1) ¢usuyeckast BeMUYMHA, paBHAs OTHOLICHHIO HM3MEHEHUS CKOPOCTH K TOMY NPOMEXYTKY
BPEMEHH, 3a KOTOpBIH 3TO H3MEHEHHE MNpOM30LLIo; 2) (Qu3uueckas BeJIMYUHA, paBHAs
OTHOIICHHIO W3MEHEHHMsT CKOPOCTH K TOMY (PM3MUECKH MajoMy IPOMEXKYTKY BpPEMEHH, 32
KOTOpO€ 3TO HM3MEHEHHe Npou3ouuIo; 3) (Qu3uueckas BEIMYMHA, paBHAs OTHOIICHHIO
nepeMereHnst KO BpeMEeHH.

4. Jlokomomus paseonsemcs: do ckopocmu 20M/c, Ouasncs no NPAMOil ¢ yekopenuem Sm/c’.
Hauanenas ckopocme e2o pasna mynio. CKOIbKO 8pemenu OIUmcst pazeom?

1) 0,25¢c; 2) 2¢; 3)100¢c; 4) 4c.

5. Kakas cuna nanpaenena k yenmpy 3emiau

1) cuutel TpeHUs;, 2) cuia TSDKECTH; 3) CHIla YIPYTOCTH; 4) CHJla PEaKLH OTIOPBL.

6. /lea mena cmanvHoe u mMeOHOe, C OOUHAKOBBIMU CKOPOCHISMU OBUJCYMCSL HAGCMpeEYY OpY2
opyay ¢ OOUHAKOBBIMU CKOPOCHIAU, KyOa Oy0ym 08u2amscst meid nocie Heynpy202o yoapa?

1) BMecTe B CTOPOHY IBHXKEHHsI METHOTO TeJa; 2) BECTE B CTOPOHY JIBHKEHHSI CTAILHOTO TENa

3) B IPOTUBOIIOIOXKHBIE CTOPOHHEI, 4) ocTaHOBATCS

7.Coenacno  saxkony Iyka cuna HamsiceHusi NPYICUHbL  NPU  PACMALUSAHUU — NPAMO
NPONOPYUOHATLHA

1) ee nmuHe B CBOOOMHOM COCTOSIHMM, 2) €€ JJIMHE B HATSAHYTOM COCTOSIHHM, 3) pasHHLE
MEXAy MJUHOW B HATSIHYTOM U CBOOOZHOM COCTOSIHUSX, 4) CyMMe [JIMH B HATSHYTOM U
CBOOOTHOM COCTOSIHHSAX.

8. Cnopmemen cogepuiaem npuidicok ¢ uiecmom. Cuna magjcecmu Oeticmeyem Ha CHOPMCMeHd
1)TONBKO B T€YEHHE TOrO BPEMEHH, KOTJIa OH COMPHUKACAETCS C TIOBEPXHOCTHIO 3eMJIH; 2) TOJIBKO
B TE€UEHHE TOTO BPEMEHH, KOr7ia OH CrHOaeT IIeCT B Hayasie MPbIKKA; 3) TOJNBKO B TEYEHUE TOTO
BPEMEHH, KOTJla OH MajaeT BHU3 MOCJIE MPEOIOJICHHS IJIAHKH; 4) BO BCEX ATHX CITydasix.

9. Bec meaa:

1) HampaByieH Bcera BHU3; 2) HAIpaBJieH BBEPX; 3) HANPABJICH B MPOTHUBOIOJIOKHYIO CTOPOHY
peakuuy oropel; 4) HaMpaBJIeH B MPOTHBOIOJIOXKHYIO CTOPOHY JIBHXKCHHUS TEJa.

10.Cuna msacomenus - 5mo cuna 00yCci061eHHAA:

1) rpaBUTALUMOHHBIM B3aUMOICHCTBHEM;, 2) 3JIEKTPOMArHUTHBIM B3aUMOZEHCTBHEM, 3) U
IPaBUTALMOHHBIM, 1 3JIEKTPOMArHUTHBIM B3aUMOICHCTBUEM.

11. Toeapuuiii 6aecon, OsuNCYUIICA NO 20PUOHMANBGHOMY NYMU € HEOONbUION CKOPOCHILIO,
CMAanKueaemecs, ¢ OpyeumM 6azoHoM u ocmanasnusaemcs. Ilpu smom  npyoicuna 6ygpepa
coicumaemcest. Kaxkoe uz nepeuucnennvix Hudice npeoopaz’oeanuii suepeu Hapsoy ¢ opyeumu
npoucxooum 6 smom npoyecce?

1) kuHeTHUECKass »HepPrusi BaroHa npeodpasyercss B MOTEHUUAIbHYIO SHEPTUIO MPY)KUHBL, 2)
KWHETHYeCKasl »Heprus BaroHa mnpeoOpa3yercss B €ro MOTEHUUAIbHYIO JHEPTrHio; 3)
NOTEHIMAJbHAs SHEPrusi NPYKUHBI Mpeodpasyercss B €€ KUHETHYECKYI0 OJHepruto;, 4)
BHYTPEHHSS] SHEPTUS MPYKUHBI TPEo0pa3yeTcs B KHHETHYECKYIO SHEPTHIO BaroHa.

12. Kunemuuecxas suwepeusi mena 8 J{oe, a éeauvuna umnynsca 4 H-c, Macca mena pasua...
1)0,5kr; 2) 1 kr; 3)2 kr; 4) 32 kr.

Yacts 2
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1. Omnpenenure yaivHEHUE MPYKUHBL, eclid HAa Hee nekicTByer cmia 10 H, a koapdunment
xectkoctu S00 H/m.
2. Kakoso 3nHauenne CTO DiinmTeiina?

Konumponvnas paboma 1: no pazoeiy « Quszuxa»
sapuanm 2.

1. Ilepemewgente npu KpUBOIUHEUHOM OBUNCEHUU PABGHO!
1) mpofinenHomy mnyTH, 2) OoJbliie MPOWAEHHOTO MyTH, 3) MEHbIIE MPOWAEHHOTrO NyTH, 4)
NPaBUJIBHOTO OTBETA HET.
2. Cpednsist ckopocme xapakmepuzyem.:
1) paBHOMEpHOE IBUKEHHE, 2) HEPABHOMEPHOE ABIDKEHUE, 3) KPUBOJHHEHHOE IBHKCHHE
3. Ilpoexyus ycropenust Ha KOOPOUHAMHYIO OCb MOJICEN Obimb!
1) TONBKO TMONOXUTENBHOW, 2) TOJBKO OTPHULATENBbHOW, 3) M TOJOXKHUTENbHOW, U
OTpULATENBHON, U PABHOU HYJIIO.
4. Ilpu nooxooe x cmanyuu noeso ymenvuwn ckopocms na 10m/c 6 meyvenue 20c. C raxum
YCKOpeHuem 08u2aics noeso?
1)—0,5m/c*; 2) 2m/c?; 3)0,5 m/ch; 4) - 2m/c?
5. B unepyuansnoii cucmeme omcuema F coobwaem meny maccoii m yckopeuue a. Kax
UBMEHUMCSL YCKOPeHue mead, ecau Maccy meia u Oeicmsylowylo Ha He2o CULy YMeHbuUms 6 2
pasa?
1) yBenmuuTtcs B 4 pasa; 2) yMeHbLIUTCA B 4 pasa; 3) yMeHbIINTCS B 8 pas; 4) He U3MEHUTCSI.
6. Jlea mena, ceunyosoe u YUHKOBOE, OBULAIOMCSL HABCMpeYy Opy2 Opy2y ¢ OOUHAKOGLIMU
cKkopocmamit, Kyoa 6yoym 06ueamucsi med nocie Heynpy2020 yoapa?
1) BMecTe B CTOPOHY IOBHXKEHUSI CBUHIIOBOTO TeJia, 2) BECTE B CTOPOHY JBHMKEHHS LIMHKOBOTO
Tena
3) B IPOTUBOIIOIOXKHBIE CTOPOHHEI, 4) ocTaHOBATCS
7. 3akon unepyuu omxpui
1) Hemokput, 2) Apuctorens, 3) amuneii; 4) HproToH.
8. Umnynec cucmemvt, cocmosiugedi U3 HeCKONbKUX MAMEPUANbHBIX MOYEK, PAGEH.

1) cymme moamynell WUMIyJbCOB BCEX €€ MATepPHAIbHBIX TOUYEK; 2) BEKTOPHOH CcymMme

UMITYJIbCOB BCEX €€ MaTePHAIBHBIX TOUEK; 3) UMITYJIbChI HENTb3s CKIIaIbIBATD.

9. Ymeepowcoenue o mom, umo umMny1sCovl 3AMKHYMOU CUCIIEMbI Ml HE USMEHSIOMCS, SABTACHCA
1) neoOocHOBaHHBIM; 2) (U3NYECKHM 3aKOHOM;, 3) BBIMBICIOM; 4) 3aTPyAHSAOCH YTO-JIHOO
CKa3aTh 110 5TOMY ITOBOAY.
10. Manvuux maccoii 50xe, cmost Ha 0YeHb 21A0KOM b0y, Opocaem 2py3 Maccoil 8k noo yeaom
60° k copusonmy co ckopocmwio 5u/c. Kaxkyio ckopocme npuotpemen Maibuux?
1)5,8m/c; 2) 1,36 m/c; 3) 0,8m/c; 4)0,4 m/c.
11. Hascmpeuy Opye Opyzy aemsm wiapuku u3 naacmuaunda. Mooyau ux umnynscoé paehsi
coomeememeenno 0,03kem/c u 0,04 xem/c. Cmonkuysuiuce, wiapuku ciaunaromes. Hmnyisc
CIUNUUXCS WLAPUKOB PAGEH
1).01kr-m/c;, 2). 00351kr-m/c; 3).0,05kr m/c; 4) 0,07kr-m/c;
12. Teno osusxcemcss no npamoil. 1loo oOeiicmeuem nocmosannoil cunvl eeauyunoit 4 H 3a 2 ¢
UMIYTIbC mena yeenuuuncs u cman pasen 20ke-m/c. llepsonauanshsiii umnyisc meaa pasen
1) 4xkr-m/c; 2) 8kr-m/c; 3) 12kr-m/c; 4) 28kr-m/c;

Yacts 2
1. Koaddunuenr sxectkoctu pesnnosoro xryta 40 H/m. Kakos koappunmeHT sxecTkocTi

TOI'0 K€ KryTa, CJIO)KCHHOIO ronoJyam?
2. Kaxoso 3nayenue 3axkonos Hetomona?
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KoHTponbHasa paboTa 2 nopasgeny «XuMns ¢ afieMeHTamm 3KO0rmm»
BapuaHT 1

1 Onpepenvte, atombl Kakux [BYX W3 YKa3aHHbIX B pAfdy 3/1EMEHTOB WMEHT Ha BHELUHEM
9HEpPreTUYeCKOM YPOBHE OLMH 3/IEKTPOH.

)Cs 2) Cl 3)T1 4) Li 5) Ba

2. 13 yKasaHHbIX B psafy XUMWYECKUX 3/1IEMEHTOB BblbepuTe TpWU 3/7eMeHTa, KOTOpble B
MeproaMYECKOn cucTeMe XMMUYECKMUX anemeHToB [. WM. MeHgeneesa HaxogaTcs B OAHOM
nepuoze.

PacnonioXxuTe BblOpaHHbIE 3/IEMEHTbI B MOPSAAKe BO3pacTaHMs UX MeTa/IM4YeCKMNX CBOWCTB.

NGa 2)° 3)Na 4) B 5)Be

3anuwunTe B Nosie 0TBETa HOMepa BblGPaHHbIX 3/IEMEHTOB B HY)XHOW MOCNeL0BaTe/IbHOCTH.

3. I3 uncna ykasaHHbIX B pAfy 3/IEMEHTOB BblGepuTe [Ba 3/IEMEHTA, KOTOpble MPOABAAOT
BbICLLYHO CTEMEHb OKUCNEHUA, PaBHYIO +2.

1) Be 2)MS 3)Si 4)Cl 5)F

4. YCTaHOBMTe COOTBETCTBME Mexay (OpMysnolii BellecTBa WM KAAacCOM HeopraHM4eckmx
COEeIMHEHWI, K KOTOPOMY OHO NMPUHAANEXNT.

®OPMYJIA BEWWLECTBA K/NACC COEAVHEHUN
A)H2S04 1)conb
b) Fe(OH)3 2) OCHOBaHue
B) NaHCO 3 3) am(hoTepHBIN TMAPOKCUL
4) Kmucnota

5. 3 npeanoxeHHOro nepeyHs BeLleCTB BblbepuTe [Ba BeLleCTBa, KOTOpble npu
B3aUMOAENCTBUN C BOLOV 00pa3ytoT LLENoYb.

1) antoMrHuI 2) Kanui 3) marHuin 4) 6apun 5) UMHK

6. W3 npennoxeHHOro nepeyHs BbibepuTe [Be peakuuu, KOTOpPble COOTBETCTBYIOT
B3aMMO/ENCTBNIO MeXAY KapObOHATOM HaTPUSA U CONIAHOW KUCNOTOMW.

1) coeamHeHMA 2) obmeHa 3) obpatmmas 4) HeobpaTmaa  5) 3ameleHus

7. YCTaHOBWTE COOTBETCTBME MEXAY CXEMOW OKUC/UTE/IbHO-BOCCTAHOBUTE/IbHOW peakuun u
CTEMNeHbl) OKUCMEHWUA 3/1IeEMEeHTa-BOCCTaHOBUTENS B Hell: K Kax4oW nos3vumm, 0603HayYeHHON
OyKBOW, Nof6epnTe COOTBETCTBYHOLLYIO MO3ULMIO, 0603HAYEHHYO LMGPONA.

CTEMNEHb OKWCNEHWA
CXEMA PEAKLIN BOCCTAHOBUTENA
1) +2
BAFeC'h 1112504 -> Fe2(S04)3 1 S03+ HCL | H20 2)-3
B)C12 + KOH KC1 + KCHKO3 + H20 3) +6
4)0
OTKpbITHIE 3aaHNA
8. B pesynbTaTe peakuun, TEPMOXUMUYECKOE ypaBHeHwue KoTopoil

Bblgenvnocb 1479 k[ TennoTbl. Bbluncnmte maccy obpas3oBaBLUENCS MpU 3TOM BOAbI

(B rpammax). OTBET OKpyr/nTe A0 Lenbix.

9. BbluMCAMTE Maccy Xnopuia antoMyUHWS, 06pasytolerocs npu AeiicTBUM M3GbITKA Xopa Ha
2,7 1 antoMuHMS. OTBET YKaXUTe B rpaMMax C TOYHOCTbIO [0 COTbIX.
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10. [Ana BbINONMHEHWS 3afaHus WCMONb3YWTe CreayroLWMin NnepeyeHb BeLLeCcTB: NepMaHraHat
Kanus, cynbart Kanus, Cynb(up Hatpusa, xnopupg Hatpusa, cynbgart onosa (I1). LonycTtumo
1CNONb30BaHMe BOAHbLIX PACTBOPOB BELLECTB.

3 npeanoxXeHHOro nepeyHs BeLLecTB BblOepuTe BeLLecTBa, MeXAY KOTOPbIMW BO3MOXHaA
peakumMs WOHHOro o06MeHa. 3anuwinMTe MOMEKY/NAPHOe, MOMIHOE W COKpawéHHOe WOHHOe
ypaBHEHWA 3TON peakLmun.

MakcumanbHoe KonnyecTBo 6annos - 17 6ainoB - TecT, 9 6anioB - OTKpPbITble 3aaaHna (26
6annos);
OueHka 3: 13 - 18 6annos; oueHka 4: 19-24 6anna; oueHka 5 - 25-26 6annos.

KoHTponbHasa paboTa 2 nopasgeny «XMMusi ¢ 31eMeHTamu 3KON0rnm»
BapuaHT 2

1 Onpepennte, atoMbl KakuMX [ABYX M3 YKa3aHHbIX B pAAy 3/1EMEHTOB WMEKT Ha BHELUHEM
3HEPreTUYECKOM YPOBHE TPU 3/1EKTPOHA.

1)Be 2)° 3)B 4)Al 5) H

2. BblGepuTe Tpu anemeHTa, KOTOpble B [Nepuoanyeckoli cucteMe HaxoaaTcs B OAHOW rpynne, u
pacrnonoXuTe 3TV 3N1eMeHTbI B NMOPSAAKE YCUIEHNUS MeTanIMyeCcKuX CBOMCTB.

1) Na 2) K 3)N 4) Li 5)Al

3. VI3 4yncna ykasaHHbIX B psAgy 31eMeHTOB BbloepuTe [Ba 3/1EMEHTA, KOTOpPble MPOABAAOT
BbICLLYHO CTEMEHb OKUCNEHUA, PaBHYIO +2.

1) Be 2)Mg 3)Si  4)CI 5)F

4. YCTaHOBWUTE COOTBETCTBME MeXAy (OpMy/oi BellecTBa M KIACCOM HEeOopraHmyeckux
COEeIMHEHW, K KOTOPOMY OHO NPUHaA/IEXWT.

®OPMYJIA BEWWECTBA KNACC COE,EI,I/IHEHI/II7I
A) HC1 1) OCHOBHbIN OKCUA
B)CaO 2) Kucnota
B) Ba(OH)2 3) rnapokeug
4) KUCNOTHbIV OKCUA
5. N3 npefioKeHHOro nepeyHs BbibepuTe 4Ba OKCMAA, KOTOpPble pearupytoT C KACTIOPOAOM.
1) MgO 2) BeO 3) CO2 4) FeO 5) CO

6. W3 npennoxeHHOro nepeyHs BbibepuTe [Be peakuun, KOTOpble COOTBETCTBYIOT
B3aumopeincTeunio okcuga meam (I1) ¢ yrnepogom.

1) oBp 2) pas3noxkeHus 3) 3ameLLeHus 4) coefiMHEHUS 5) obmeHa

7. YCTaHOBUTE COOTBETCTBUE MEXAY YPaBHEHMEM peakuuu U U3MEHEHWEM CTEMEHWN OKMUCEHUS
OKUCNWUTENA B [AHHON peakumn: K KaXAOW no3uumu, 0603HaYeHHON OyKBOi, nogbdepute
COOTBETCTBYIOLLYO NO3MLUI0, 0603HAUYEHHYHO LM(POIA.

N3MEHEHWE CTEMEHW
YPABHEHVE PEAKLINV OKWCNEHWS OKUCAUTENS

A)2NHs + K = 2KNH2 + H2 H-1~ 0
B)H2S + : K = K2S + H: 2)0" -1
B)41UH3 + s NO = 5N2 + 6H20 3)+2™ 0
r)2H2S + 302 = 2502 + 2H20 4+17 0

5)+4 A 42

6) 0N -2

OTKpbITbIE 3afaHNs
8. TepMOXMMMYecKoe ypaBHEHME peaKLn 06pasoBaHMs GeH30/1a U3 aLeTuneHa UMeeT BUL;

39



3C2H2(r) = C6H6(r) + 600 KA X

Bbluncnute maccy aueTuneHa, Kotopas BCTynuia B 3Ty peakLuio, ecnv B pesy/nbTaTe Bblje-
nnnock 400 kk? OTBeT gaiiTe B rpaMMax C TOYHOCTbIO A0 LiefbIX.
9. Bbluncnute maccy Kucnopofa (B rpamMmax), Heobxoaumoro Ans NoaHoOro cxuraHua 6,72 n
(H. y.) cepoBofopoza.
10. Ana BbLINONMHEHWS 3afaHWUs WCNOMb3yNTe ChnefyloWMin nepeyeHb BeLeCcTB: MapraHLoBas
Kucnota, okcug cepbl(l"Y), cynbar 6apus, xnopug Kanus, HUATpaT cepebpa(l). AonycTtumo
1CMo/b30BaHME BOAHbIX PACTBOPOB BELLECTB.

3 npeanoxXeHHOro nepeyHs BeLLecTB BblOepuTe BeLLecTBa, MeXAY KOTOPbIMW BO3MOXHA
peakuMs MWOHHOr0 O06MeHa. 3anuwinTe MOMEKYNsApHOe, TMOMHOE W COKpawléHHOe WOHHOe
YyPaBHEHNSA 3TON peakuum.

MakcumansHoe KonnyecTBO 6annos - 17 6annoB - TecT, 9 6annoB - OTKPbITble 3a4aHna (26
basinos);
OueHka 3: 13- 18 6annos; oueHka 4: 19-24 6anna; oueHka 5 - 25-26 6annos.
KoHTponbHas paboTa 3 nopasgeny «bnonorus ¢ aneMeHTamn 3Konorum»
BapuaHT 1

1 OcHOBHOIN CTpONTENbHLIA MaTepuan KneTKu

Lnunugel  2)6enkn  3)yrnesofbl  4)HYKNENHOBbIE KUCNOTbI

2. Kakoii opraHoung BbipabaThbiBaeT 3HEPTUIO, UCNONb3YEMYIO KNeTKaMu?
1) Bakyonb  2) MmutoxoHapus  3) A4po 4) Komnnekc onbmxm

3. B Agpax KneTOK CTEHKM nuuesofga NNOLOBOA MYLWKKU Apo30duabl cogep>XunTcs 8
Xpomocom. CKO/bKO nap XpoMocoM 6yaeT BAfpax 3TUX KNeTOK Noc/ie UX MUTOTMUYECKOro
fneneHuna?

12 2) 4 3)8 4) 16
4. K NnpoKapuoTUYECKNM OpraHn3mMam OTHOCAT
1) nnockoro 4epss 2) TYOepKynésHyr nanouky 3) Bupyc repneca 4)

AV3EHTEPUIHYIO amEBy

5 OTKyjaa, COrnacHo KneTOo4YHOW Teopuun, NOABNSA T CA HOBble KNETKN Y XUBOTHbIX?
1) dhopmupytroTCca M3 opraHonioB 2) OT ApYruX KeToK 3) NyTéM peopraHun3aLny TKaHew
4) nyTém pacnaga CMHUMTUEB

6.KaKkoe XX1MBOTHOE BeAET NapasnTUYECKNii 06pas XnU3Hn?

1) LOXAeBOWA YepBb 2) Manblil NpyL0BUK

3) ManapuitHbIin Nnasmoauii 4) NaHUeTHWK

7.Mexpay Kakumu opraHvMamMamum CKajblBalTCA B3aUMOBbITOAHbIEOTHOLWEHUA B
npunpoge?

1) nayk-kneLuy 2) paK OTWeNbHUK-aKTUHNSA

3) nuca-3an 4) nacka-ropHocral

8. CXOACTBO XMW3HeLeATe/IbHOCTY LmaHob6aKTepuii 1 LBETKOBbIX PacTeHMn NPOABAAETCA B
CMocobHOCTU K

1) o06pa3oBaHUIO CEMSH 2)aBTOTPOGYHOMY MUTaHUIO

3) [ABOMHOMY ON0LOTBOPEHUIO 4) reTepoTPOYHOMY MUTAHUIO

9. Ha dparmeHTe ogHoin HUTM AHK HyKNeoTuabl pacnonoXeHbl B nocnegosarenbHocTu: T-A-LL-

T-U-U-I-A-I-T-Mr-A. Onpegennte NpoLEHTHOE COAEPXKaHNE BCeX HYKNEOTUAOB B 3TOM reHe M
ero AnvHy. CoctaBbTe Y4aCTOK MONEKY/bl Besnka.

10. TeH, KOHTPOMMPYIOLMIA HaMuMe BECHYLIEK - [AOMUHAHTHbIA TeH. XXeHWMHa ¢ MuUo
pa3bpocaHHbIMU BECHYLLKAMMW Ha 1LE BCTyNaeT B 6pak C MY>XUMHOM, Y KOTOPOr0 BECHYLLEK He
6bII0 OT POXKAEHMSA. BblunCINTe BEPOSTHOCTb POXKAEHNS peGeHKa B 3TOW CeMbe 6€3 BECHYLLIEK.
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Koumponvnaa paboma 3 no pazoeny «buonozus ¢ snemenmamu 3K0;1021uu»
sapuanm 2.

1. Kaxkoit opzanouo obecnequsaem coopky beika ¢ kiiemrax?

1) smpo  2) pubocom 3) KJIETOUHBIN LEHTP 4) nu3ocoma
1. Kaxkoe seujecmeo xpanum undopmauuio o cmpoeHuu 6e/1K060i Mo1eKy.ibl
1)AT® 2)JHK 3)PHK 4)3IIC
3. B adpax ki1emok neuenu ueiogex codepyucumea 46 xpomocom. CKobKo nap xpomocom
Oyoem & A0pax Imux KiemoK nocjie X MUMOMUYecKozo OeleHusn?
1)20 2)22 3) 46 4)23
4. K 3yKapuoTH4YeCKHUM OPraHUu3MaM OTHOCSIT

1) BUY  2) TyOepkyné3Hyro najouky  3) BUpyc repmeca  4) rpud-TpyTOBUK
S. CymHoCTb KJI€TOYHOH TE€OPHH O0TPAKEHA B CJIEAYIOMIEM MO0 KEHHHU:
1) U3 KJIETOK COCTOSIT TOJBKO JKUBOTHBIE U PACTEHUS 3) BCe OpraHuU3Mbl COCTOSIT U3
KJIETOK
2) KJIETKU BCEX OPraHU3MOB OJIM3KU IO CBOUM (PYHKLUHUSM  4) KJIIETKH BCEX OPraHM3MOB UMEIOT
SIPO

6.Kakue Omornyeckue CBA3H CYyIIECTBYIOT MEKAY KYKYIIOHKOM H APYTrHMH NTEHIAMH
B rHe3ae?
1) XuIHUK — KepTBa 2) KOHKYPEHTHBIE
3) B3aUMOBBITOJTHBIC 4) mapasut — XO3s5IMH
7. KOHKypeHIHsl B HCKYCCTBEHHBIX CO00IIECTBAX BOSHUKAET MEKIY
1) mapasutamu u X0351€BaMU
2) BUJaMU CO CXOAHBIMU MOTPEOHOCTSIMU
3) BUaMu, U3BIIEKAIOIINMH NIOJIBb3Y U3 CBSI3U IPYT C APYTOM
4) XMLTHUKAMHU U JK€PTBAMHU
8. HexoTroprle 6aKkTepuH BLIKHUBAIOT B YCJIOBHUSIX BeYHOH Mep3JI0ThI B BUAE
1) criop 2) BereTaTHBHBIX KJIETOK
3) cumbuosa ¢ rpudbamu 4) MHOKE€CTBEHHBIX KOJIOHUH

9. Ha ¢parmente ogHoii Hutu JJHK HykIieoTHaBI pacniofioskeHbl B MOCIeq0BaTeIbHOCTH, A-A-T -
T-II-T-A-L-I'-T-A-T. OnpenenuTe NpoOLEHTHOE COAEPIKAHUE BCEX HYKJICOTHIIOB B 3TOM I'€HE U
ero umHy. COCTaBbTE Y4aCTOK MOJIEKYJIbI OelKa.

10. Tlpu ckpemuBaHUM MEXAy COOOH YHUCTOMOPOAHBIX OEJBIX Kyp IOTOMCTBO OKa3bIBAETCS
OenbIM, a MPH CKPEIIUBAHUHM YEPHBIX Kyp — 4epHbIM. [IOTOMCTBO OT ckpeumBaHus Oenod u
yepHO ocodell HaspiBaeTcs mecTpbIM. [Ipu Takom ckpernnBanuu Obuto momydeHo 108 rubpunos
nepBoro nokosneHusi. Ilpu ckpemuBaHNM «mmecTpbix» ocodell Obu1o momydeHo 196 rubpumos
BTOPOro TOKoJeHus. Kakue reHOTHnBl clenyeT OKUAaTh BO BTOPOM MoOkojJeHHU? CKOJNbKO
«TeCTPBIX» 0codeit Bo BTopoM mokojieHnn? CKONbKO THOPUAOB OyAyT UMETh Oeayr0 OKpacky?
CKONBKO — YepHYI0?

41



Hudpepenyuposannsiii 3auem « Ecmecmeosnanue»
sapuanm 1.

Yactb A BCe 3a1aHus OLEHUBAOTCS 1o 1 Oasty.

1.EcrecTBO3HaHUE:!

a) OTpa’kaeT B3aMMOOTHOLIEHUSI COLMAIBHBIX TPYIII U YEJIOBEKA,

0) HayKa O SIBJICHUSX U 3aKOHAX MPUPOJIBI

B) U3Yy4aeT MPOU3BOJACTBEHHBIC OTHOLICHHUSI.

2. Unero XUMIYECKOH 3BOIOIIUH BBIABUHYJ U O0OOCHOBAI

a) MW Omapun; 6) B. U Bepnanckuii, 8) [I. U. Mennenees; r) JI. Ilacrep.

3.IIIBenckuii  €CTECTBOMCHBITATENb, YCTAHOBUBIIUNA CONOJYMHEHHOCTb CHUCTEMATUYECKUX
KaTeropuu:

a) Y. apsun; 6) K. JIuneii; B) )K. Jlamapk; r) Apucrores.

4. ABTOpaMH KJIETOUHOM TEOPUHU CUUTAIOTCA:

a) T. Ulnetinern u M. IlIsann  B) /I. Yorcon u ®@. Kpuk

6) P.I'yk u A. JleBeHryk r) Y. Hapsun u 1. Yosnec

5. M3MeHeHne NOoJI0KEHNUs TeJla OTHOCUTENIbHO JPYTHUX TeJl C TeUEHUEM BPEMEHU — 3TO:

A). TpaekTopusi, b). mpoiinenHslil myTh, B) Mexanudeckoe nprskenue; ). mpsMast TUHAS

6 Kakas cranust xumudeckoi peakiu orobpakena B cxeme CI2 = CI' + CI':

A. nanmuposanue uenu b. poct uenu B. 0OpeiB nenu.

7 KaxoBa equHuLIa U3MEPEHUS] TPOMKOCTH?

A) 6ex; B) netben; B) con; I') repir.

8. a-U3nyuenne — sto:

A) ITotok anextponHoB; b) Ilotok sinep renwst; B) Di1ekTpoMarHuTHBIE BOJHBI

9 Kakoe omnperneneHne «TeXHUKa» UMeeT 0oJiee IUPOKHA CMBICI:

A) ...- 3TO KOMITOHEHT KYyJIbTYPBI, IPOAYKT YEJIOBEUECKON [IUBIIIN3ALUH, TEXHIUECKOE 3HAHHUE,
BJIMSIFOIIIEE HA pa3BUTHE OOIIECTRA.

B) ... - 3TO WMHCTpyYMEHTaJbHBIE CPENCTBA, HCIIOJNB3yEeMbI€ YEJOBEKOM B INpPeoOpa3oBaHUU
npupoabl, apredakThl, T.€. MPEOMETHI, CO3JaHHBIE YEJOBEKOM B Mporecce creunpuyeckoi
NEeSITeNIbHOCTH.

10. Kakas cuna yaep:kuBaeT HEMOABUKHBIE JIETATEJIbHbIE aNNapaThl:

A) cuna sokectr; b) cuna Apxumena; B) BceMHpHOTO TSroTeHUs

11.Pa3aen Hayky, U3y4arOIUNd CBET U CBETOBBIE SIBJICHHUS - ...

12. Ha3oBuTte ecTeCTBEHHbIE HCTOYHUKH CBETA.

13. KomneroTep - 370 ...

A) DnexTpoHHBIH MPUOOP C KJIABUATYPOI U SKPAHOM;
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B) YcrpolcTBo Aist BBINOTHEHUST BEIYUCIECHHH.

B) YHuBepcampHOE YyCTPOICTBO s XpaHeHHst, 00paboTKHU U nepenadn naHdpopmanum.

14. Ykaxure, B KaKOH U3 TPYIIN YCTPOKCTB NEPEUHUCICHbI yCTPONUCTBA BBIBOJA HH(POPMALIUH

A) IlpunTep, BUHUECTEP, MBILIb,

b) Bunuectep, na3epHbIil AUCK, MOIIEM,

B) Monutop, npuHTep, 3ByKOBbIE KOJIOHKH.

15. K cuHTeTMueckUM BBICOKOMOJIEKYJSAPHBIM coefquHeHusiM oTtHocutcs: A. Kpaxman. b.
IMonaustunen. B. Ienmtono3za.

16. Ucnionb30BaHWE >KUBBIX OPTaHU3MOB W OHMOJIOTHYECKHX TIPOIECCOB B MPOU3BOJCTBE
HA3bIBAIOT:

a) bmoTexHoJyorHst, 0) FeHHas MHXXEHEPHs, B) KJIOHHUPOBAHHE.

17. I "moBUTaMUHO3 — 3TO. ..

a) HEIOCTATOK TOTO MJIM MHOTO BUTAMHHA, 0) OTCYTCTBHE BUTAMHHA, B) N30BITOK BUTAMUHOB.

18. OTcyTcTBHE KaKOro BUTAMUHA MPUBOJUT K 3a00JeBaHni0 Oepu-oepu:

a) ButamuHa A; 0) Butamuna B; B) Buramuna C.

19. YrneBoab! SIBJISIFOTCS. a) UCTOYHUKOM dHEpruu, 0) marepuanaMm Ijisi pocTa U OOHOBJIEHUS
TKaHel;, B) y4aCTHUKAMH PEryJIIII OOMEHA BEIIECTB.

20. UMmyHONOTHMS —

a) HayKa O KJieTke; 0) HayKa O HAaCJeICTBEHHOCTH OPTaHU3MOB; B) HayKa O 3alIUTHBIX CBOWCTBAX

OpraHu3Ma.

Yactb B Bce 3amanust oLieHUBaIOTCS 10 2 Oaia.

1. Kakoe siBneHne omucaHo B TEKCTE?

"Kpyrioe, TéMHOe BpaxkaeOHOE TeJNO, TOYHO MayK, BIUJIOCH B SIPKOE COJIHIIE, W OHH HECYTCs
BMeCTe B 3a00y1auHOl BhiHE. Kakoe - TO CIusiHue, JIBIOIIeecs] U3MEHYUBBIMH MEPETHBAMHE H3-
3a TEMHOrO INWTA MPUAAET 3PENUIIy IBIKEHUE U KU3Hb, a OOJlaka eme yCHJIMBAIOT 3Ty
WJUTIO3HIO CBOMM OecinyMHbIM Oerom." 2 Gaa.

2. Kak Bbl NOHUMaETE BBIPAXKEHUE «PALUOH MUTAHUS.

YACTD C kaxxaoe 3amaHue oleHuBaeTcs B 3 Oaa.

IIpoGnema:

Caaska OBITOBOTO Mycopa B paliOHE JKHJIBIX JOMOB.

OTxoapl MUINU TPUBJIEKAIOT BOPOH M TOJIYyOEH, IPBI3YHOB U APYTHX Pa3HOCYUKOB HH(DEKIUH,
Oponstunx cobak v KOIIEK.

VYKa)XuTe MOCIEACTBUS JAHHON NPOOIIEMBL.
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ITpennoxure criocoOb! pereHus mpoOIeMBl.

OTBeT oueHuBaeTCs B 3 Oajuia

Hudpepenyuposannsiii 3auem « Ecmecmeosnanue»
sapuanm 2.

Yactb A BCe 3a1aHus OLEHUBAOTCS 1o 1 Oasuy.

1.YTo siBsSIETCS IIaBHOMW LIEJIBIO HAYKH:

a) MOJy4YeHNE 3HAHUH O PEATbHOCTH;

0) pa3BUTHE TEXHUKU

B) COBEPIICHCTBOBAHNE HPABCTBEHHOCTH

2. CozpateneM TEOPUH 3JIEKTPOMArHUTHOTO MOJIS SIBJISIETCSL:

a) /1. Makceemr;, 0) JI. Ammep; B) M. ®@apaneii; r) . I'epir.

3. KTo npumién x BbIBOY O TOM, YTO MPHU MPOLecce TOPEHUst K MeTaly IpUCOeIUHAETCS YacTh
BO3/yXa, TEM CaAMbIM MPEAIIONOXKUB, YTO BO3YX COCTOUT U3 HECKOJIBbKHX ra30B:

a) Apucrtorenb, 0) Jlemokpur; B) JanbTon; r) JlaByasse.

4. Briepsble onucan KJIeTKy:

a) P. Bupxos B) ApHCTOTEb

6) T. IlIBann r) P. I'yk

5.YT0 Ha3bIBAIOT MEXaHUUECKUM ABUKEHHEM Tena?

A. BCEBO3MO>KHbIE U3MEHEHUsI MOJIOKEHMS TeJa, POUCXOSIINE B OKPYKAIOIIEM MUpPe

b. n3meHeHue nonoXkeHus Tesa B IPOCTPAHCTBE OTHOCUTENIBHO JPYTHX TeJ C TEUEHHUEM BPEMEH!U
B. aBmkeHMe, IPU KOTOPOM TPAEKTOPUHU BCEX TOUEK TeJa A0COMFOTHO OJMHAKOBBI

I'. noBwkeHWe, mpH KOTOPOM 3a JIOOBIE paBHBIE NPOMEXKYTKH BPEMEHH TEJIO MPOXOIUT
OJIMHAKOBBIE PaCCTOSHUS

6 Kakas cranus xumudeckoi peakunu orodpaxkena B cxeme H2 + CI' =HCI + H

A. nanimmnposanue uenu b. poct uenu B. 0OpeiB nenu.

7. 'pPOMKOCTB 3ByKa ONPENENsierTcs. ..

A) amruuTy o KonebaHui ICTOUHMKA 3BYKa b) uacToToii konebaHuii HICTOYHHKA 3BYKa

B) nepuonom konebanuii HICTOUHUKA 3BYKa [') CKOPOCTHIO ABMIKEHHSI ICTOYHHUKA 3BYKA

8. . B-Uzny4yenue — 3T0:

a) ITorox snextponos; b) Ilotok simep renust; B) DnekTpoMarHUTHBIE BOJHBI

9. Kakoe onpenenenre « IMBUIIM3ALUS) UMeeT Ooee IUPOKUNA CMBICIT:

A) ... - 3TO onpenenéHHbI YPOBEHb TEXHHUYECKOTO Pa3BUTHS OOIIECTBA.
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B) ... - okynmpTypeHHas mpupona u cpeactrsa (opyaus) e€ mpeoOpa3oBaHUs, a TAKIKE YENIOBEK,
JKUBYLIWI B KyJIbTYPHOH Cpelie U B3aUMOJEHCTBYIOLINI C IPYTUMH JIFOIbMU.

10. HeopnOoponHbIe Tena MIaBar0T €CIINU:

A) uX cpenHss IUIOTHOCTh MEHBIIE IUIOTHOCTH JKHIOKOCTH, b) MX CpemHss IIOTHOCTh OoJibIne
IJIOTHOCTH JKUJIKOCTH,

B) ux cpenHsist IIIOTHOCTH paBHA MJIOTHOCTH JKHIKOCTH.

11. Meton monyueHust 00BEMHOTO M300paKEHUST HA OCHOBE MHTEP(EPEHLIMU BOJH HA3bIBAIOT -

12. Ha3oBUTE NCKYCCTBEHHBIE HCTOYHUKH CBETA.

13. B MuHnManpHbIH 6a30BbIH HAOOP YCTPONCTB KOMIBIOTEPA BXOJST ..

A) Monurop, knaBuarypa, cucreMmHuolii 6sok; b)/uckoson, mpunrtep, MoHuTop; B)MonwuTOp,
NPUHTEP, KJIaBUATYpA.

14. Ykaxure, B KaKOH U3 TPYIIN YCTPOMCTB NEPEUUCIICHbI yCTPOHCTBA BBOAA HH(POPMALTUU

A) Ilpunrep, BuHUYECTEp, MBbIIb, b) MbIb, KIaBUaTypa, JKOHCTHUK, CBETOBOE NEPO, CKAHEP,
B)MonuTop, mpUHTEp, TIOTTEP, 3BYKOBBIE KOJIOHKH.

15. K npuponmHeIM BBICOKOMOJIEKYJISIPHBIM coefnnHeHusiM otHocutcs: A). Ilommctuponr; B).
Kneruarka; B). ['moxo3a.

16. U3smMeHeHne reHoTMnAa  METOAOM BCTPAWBAaHUA TI€HA OHOTO OpraHu3Ma B TI'E€HOM
APYroro OpraHu3Ma Ha3bIBAIOT:

a) bnoTexHoJyorHst, 0) reHHas MHXXEHEPHs, B) KJIOHUPOBAHHE.

17. ABuTamMHHO3 — 3TO. ..

a) nepen30bITOK BUTAMUHA;, 0) HEIOCTAaTOK BUTAMUHA, B) HOPMAJIbHOE COZIEPKAHNE BUTAMUHA, T)
OTCYTCTBHE BUTAMHHA.

18. Hengocrarok BuramuHa C npuBOIUT K 3a00JI€BAHUIO: &) LMHTA, 0) meyuiarpa; B) paxur.

19. B nHEBHOM pallMOHE YeNOBeKa HA/0 YMEHbIIATh KOJIMYECTBO: a) BOABL, 0O) caxapa; B) KPYII;
r) PpyKTOB.

20. I'enetuka —

a) HayKa O KJIETKE,

0) HayKa O HACJIEACTBEHHOCTH OPTaHU3MOB;

B) HayKa O HACJIEACTBEHHOCTU  U3MEHYMBOCTH OPTaHHU3MOB,

UYacte B Bce 3amanus oueHuBaroTCs 1o 2 dana.

1. Kakoe siBneHue ommcaHo B Tekcte. «... Jla, 370 Oblna cobaka orpomHasi, 4épHasi, Kak CMOJIb.
Ho Taxoii cobaku erie HUKTO U3 Hac He BUAbIBAIL U3 e€ OTBepCTOH MacTH BHIPBIBAIOCH ILIAMS,

rjlaza METaJId UCKPBI, MO MOPAE U 3arpuBKY IMEpPeIuBajCcs MepHarouuid oroHb. Hu B dbém

45



BOOOpaKEHUU HE MOTJIO BO3HUKHYTh BHIEHUE, Oosiee cTpanrHoe, 60oiee OMep3UTENbHOE, Y€M 3TO

rajikoe CyIIeCTBO, BBICKOUMBILEE HA HAC U3 TyMaHay.
2. KaK BbI IIOHUMAECTEC Bpra)KeHI/Ie ((HpaBI/I.]'IbHOG IIMTAHUEC»
YACTD C kaxnoe 3amaHue OLEHUBAECTCA B 3 Oauia.

IIpobGnema:

BOnmusu wmukpopaiioHa C KWJIBIMH JOMaMHd CIJIAHHPOBAaHA aBTOCTOSHKA, KOTopas Oymer

BIUTIOTHYIO I'PAaHUYUTDB C IOABE3AaMU K 1OMaM, C TpOTyapaMu U JCTCKUMU IUIOIMaAKaMH1 AJIs UT'pP

Y IIPOTYJIOK.
1. VkaxxuTe mocneacTBus JaHHONW poOIeMBbL.
2. IIpennosxute criocoObl penieHust mpoOIeMBbl.

[Tepeuerb OOBEKTOB KOHTPOJISI U OLIEHKU

Kpurepuu ouenku:
«5» - 25-27 Gannos
«4» - 18-24 6anna

«3» - 14-17 6anmnos

«2» - MeHee 14 GajuioB
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NHCTPYMEHT ITPOBEPKH

KpnTepnn OLCHKH 34 OTBET HA TCOPCTHICCKHEC BONIPOCHI

Ouenka

Kputepuu o1ieHKH 0TBETA CTY/1€HTA

«OTIIMYHOY

OOCTOATENBHO U ¢ AOCTATOYHON MOJHOTOM M3/1aracT Marepral
BOMPOCOB. JlaéT OTBET HA BONPOC B ONMPEACTICHHON JIOTHUECKOH
noceI0BaTeNbHOCTH. JaéT npaBuiibHbIe (POPMYTUPOBKH, TOUHBIE
OMPEICJICHUS MOHSATHI U TEPMUHOB. JIEMOHCTPUPYET MOJIHOE
NOHUMAaHKE MaTepuaa, 1aéT MOJHbIA U apryMEHTHPOBAHHBIH
OTBET HA BOMPOC, MPUBOAUT HEOOXOMMBIE MPUMEPHI (HE TOIBKO
PAcCMOTPEHHBIC HA 3aHATUSX, HO U TOJOOPaHHBIE
CaMOCTOSITEIIEHO).

CBOOOHO BIAACET PEUbIO (ITOKA3BIBACT CBA3aHHOCTD U
NOCJIEeI0BATENBHOCTh B U3JI0XKEHHUN ).

«Xoporio»

JIaéT OTBET, yIOBIETBOPSIONINI TEM K€ TPEOOBAHUSAM, UTO U st
OILICHKH «OTJIMYHO», HO JOMYCKACT EAUHUYHBIC OIINOKH,
HETOYHOCTH, KOTOPBIE CaM K€ UCIIPABIISET MOCIIE 3aMEYaHUN
ITPENOIABATE]IS.

«Y 1OBJIETBO
PUTEIIBEHO»

OOHapy>KMBacT 3HAHUE W MOHUMAHUE OCHOBHBIX MOJIOKECHHINA, HO:

— JIOMYyCKAET HETOYHOCTH B (POPMYIMPOBKE ONPEIACIICHHUM,
TEPMUHOB;

— HM3JIAracT Marepuasl HEAOCTATOYHO CBSA3aHHO U
MOCJIEIOBATENBHO;

— Ha BOIPOCHI IK3aMEHATOPOB OTBEYAECT HEKOPPEKTHO.

«Heynosier
BOPUTEIILHO

OOHapy>KMBAET HEMOHUMAHUE OCHOBHOTO COCPKaHUS yUeOHOTO
marepuana. [lomyckaer B GOpMYIUPOBKE ONPEACICHHN OIINOKH,
MCKXKAKOUINE UX CMBICI. JIOMyCKAET CYIECTBEHHBIE OIIMOKH,
KOTOPbIE HE MOXKET UCITPABUTH MPH HABOASIIUX BOMPOCAX
penoiaBaTesis Uik OTBET OTCYTCTBYET. becnopsaA04HO U
HEYBEPEHHO M3naract Marepuail. ConmpoBOKAACT U3TOKEHUE
YaCThIMU 3aMUHKAMU U TIEPEPHIBAMH.
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Kpurtepnu oneHKH 32 BHINOJHEHNE MPAKTHYECKOT0 3a1aHHs/3a1a4 1

Ouenka

Kpurepun

«OTIIMYHOY

[Tokaszan moaHOE 3HAHUE TEXHOJIOTUH BBITIOJTHEHUS
3apanus. [IpogeMOHCTpUPOBAI YMEHUE TPUMEHSTh
TEOPETUUECKUE 3HAHMSI/TIPABHJIA BBITOJIHEHU I/ TEXHOJIOTHIO
IIPU BBIMIOJTHEHUM 3aJaHUS. Y BEPEHHO BBITOIHWII ACHCTBHS
COIJIACHO YCJIOBHIO 3a/1aHUs.

«Xopormio»

3anaHue B 1EJIOM BBITOJIHUI, HO JOMYCTHJI HETOUHOCTH.
[Toka3as 3HaHME TEXHOIOTUH/ANTOPUTMA BBITOJHCHUS
3a/1aHusl, HO HEIOCTAaTOYHO YBEPEHHO MPUMEHMI UX HA
NPAKTUKE. BBIMOIHUT HOPMATUB HA MOJIOKATEIBHYIO
OLICHKY.

«Y IOBJIETBOPUTEIIBHO»

[Tokazan 3HaHue OOUIMX MOJIOKEHUH, 3aTAHUE BBITIOJTHUJI C
ommrOKaMHu. 3aJJaHUE BHIMOTHWII HA MOJIOKUTEIBHY IO
OLICHKY, HO TTPEBBICHJT BPEMSI, OTBEJCHHOE HA BBITIOJIHEHUE
3aaHUSI.

«HeynoBiieTBOpUTEIBEHO»

He Beinosiaui 3aganue. He npoaeMOHCTpUPOBAI YMEHHS
CaMOCTOSATENILHOIO BBIMOJIHEHUS 3a1aHHS.

He 3HaeT TeXHOJIOTHI0/anrOpUT™ BBIIOJIHEHUS 3aaHMSI.
He BBINOJIHAIT HOPMATUB HA MOJIOKUTEIBHYIO OLIEHKY.

Kpurepuu onieHKH 32 BbINOJHEHHE TECTa

Ouenka Kpurepun
«OTIIMYHO» 90% u BbIIIIE
«Xopomio» ot 80% 1o 89%
«Y noBnetBoputenbHo» | o1 70% 1o 79%
«HeynosnerBopurensHoy | A0 69%

[Ipu TtectoBoi (opMe NPOBEACHUS 3K3aMEHA OLICHKA BBICTABIISIETCS B
COOTBETCTBUM C MPOLIEHTOM ITPABUIIBHBIX OTBETOB.

Jluteparypa njis o0y4aromuxcsi:
1. .0.C.T"'abpuensH, EctecTBo3Hanue, «Akanemusi»-M.,2018r.
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