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1 BBEJAEHUE

BaxHy!0 yacTb TEOpEeTHUECKOW M MPaKTUUECKOHW MOATOTOBKH 00Y-
YaIOUIMXCSl COCTABIIIOT MPAKTHYECKHE U JIAOOpATOPHBIE 3aHSTHSI.

CocraB M copep)kaHue NMPAKTUUECKUX M Ja0OPaTOpHBIX paboT 1o
001eo0pa3oBaTeNbHON MMOJTOTOBKE HampaBieHbl Ha peanusanuio Derne-
PabHOTO TOCYNAPCTBEHHOTO 00pa30oBaTENIbHOTO CTaHAapTa CPEeAHEro 00-
iero o0pa3oBaHusl.

Benymeld nunakTu4ueckon LENbI0 MPaKTUYECKUX 3aHATHH SABISETCS
(opmupoBaHre MPOPECCHOHATBHBIX MPAKTHYECKNX YMEHHN (YMEHHUH BEI-
MIOJHATH OIIPEACICHHbIC NIEHCTBUS, OIepaluy, HEOOXOTUMbIE B IIOCIE-
IOyIOImIeM B TPO(ECCHOHANBHOW NESTENPHOCTH) WIH YIeOHBIX INpaKTHde-
CKMX YMEHHMH (yMEHMH pemaTh 3a7aud 1Mo (HU3HUKE, XHUMHUH, OHOJOTHH H
JIp.), HEOOXOMMBIX B ITOCIIEAYIOMIEH YUeOHOM eI TENbHOCTH.

Benymelt aumakTHueckod b0 J1a00paTOPHBIX 3aHATHH SBISETCS
9KCIEPUMEHTANIbHOE MOATBEP)KACHHUE U IPOBEpPKA CYIIECTBEHHBIX Teope-
TUYECKUX MOJIOKCHUH (3aKOHOB, 3aBUCUMOCTEH).

B cootBercTBumM ¢ pabouell mporpaMmoil y4eOHOW IMCHUIUINHBI
«EcrecTBo3HaHNE» MperycCMOTPEHO NPOBEACHHE MPAaKTHYECKUX U Jlabopa-
TOPHBIX PaboT.

B pesynbrare mMX BBEINOJHEHUS y 00y4aromuxcs IODKHBI CHOpMHU-
pOBaThCS MPEIMETHBIE PE3yIbTAThI:

npeIMeTHBIX:

1. cdopmMupoBaHHOCTH NPEACTABICHUI O LEIOCTHOH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHE MHpa, IPUPOJIE KaK eIUHOH Leno-
CTHOHM cHCTeMe, B3aUMOCBS3M YEJIOBEKa, MPUPOJABI M OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHHBI X MacinTadax BeeneHHOH;

2. BJajieHUE 3HAHUSIMHU O HauOOJIee BAXKHBIX OTKPBITHSIX U JOCTHIKE-
HUSX B OOJAaCTH €CTECTBO3HAHMUS, MOBIHMABIIMX HA 3BOJIOLHUIO
MpEeACTaBICHUMN O MPUPOJIE, HAa PA3BUTHE TEXHUKHU U TEXHOJIOTUM;

3. chOpPMHUPOBAHHOCTh YMEHHsI IPHUMEHITH €CTECTBEHHOHAYYHBIE
3HaHMS A1 OOBSICHEHMS OKPYXKAIOIIMX SIBJICHUH, COXpaHEHHUS
3/I0pOBBsI, oOecrieueHnss 0e30IacCHOCTH KHU3HENEATEINbHOCTH, Oe-
PEKHOTO OTHOIICHMS K IPHUPOE, PALMOHAIBHOTO MPHUPOIOTIONb-
30BaHUsl, a TAaK)KE BBIIIOJIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

4. chopMHPOBaHHOCTD IPEACTABICHUI O HAYYHOM METOE MO3HAHMS
MIPUPOBI M CPEACTBAX M3YUEHHUS MEraMmpa, MaKpoMHpa M MHK-
poMupa; BIaJeHWE MpHEMaMH ECTeCTBEHHOHAYYHBIX HaOmome-
HUM, ONBITOB, UCCIIEIOBAHUNA U OLEHKH JOCTOBEPHOCTH MOJyUEH-
HBIX pe3yJIbTaTOB,;



BJIAJICHUE TMOHSATHWHBIM anmaparoM €CTECTBEHHBIX HayK, M03BO-
JSIFOIIIMM [TO3HABaTh MHP, Y4acTBOBATh B JUCKYCCHSAX IIO €CTECT-
BEHHOHAYYHBIM BOIIPOCAM, HCIIOIb30BaTh Pa3IMYHbIC UCTOYHHUKU
nHPOPMALNHU U TOATOTOBKH COOCTBEHHBIX paboT, KPUTHIECKU
OTHOCHUTBCS K coobmeHmsM CMU, comepxamyiM HayIHYIO HH-
(bopmarnmio;
c(hOpMHUPOBAHHOCTE YMEHHH IOHMMAaTh 3HAYMMOCTh ECTECTBCH-
HOHAYYHOTO 3HaHHS JJIsI KQKJOr0 4ejIoBeKa HE3aBUCHMO OT €ro
podeCCHOHANBHON NEeSTeNIbHOCTH, pa3audarh (akThl M OLEHKH,
CPaBHHMBATh OLICHOYHBIE BHIBOJIBI, BUIETh UX CBS3b C KPUTEPUSIMU
OLICHOK U CBSI3b KPUTEPUEB C ONPEICICHHON CHCTEMOH LIECHHOCTEH
JIMYHOCTHBIX:
YCTOWYMBBIA MHTEPEC K HCTOPUH M JOCTHIKEHHSAM B 00JIaCTH ecTe-
CTBEHHBIX HayK, YyBCTBO TOPJOCTH 32 POCCHHCKHE €CTCCTBCHHBIC
HayKH;
TOTOBHOCTh K IIPOJOJDKECHHIO 00pa30BaHMs, MOBBIIICHUIO KBATH-
¢uKanuy B M30paHHOH NMPOQECCHOHATHHON AEATEIBHOCTH C HC-
MIOJIb30BaHNEM 3HaHMH B 00JIACTH €CTECTBEHHBIX HAYK;
00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETCHLHUH B o0iacTu
€CTECTBEHHBIX HayK Ul 4eJOBeKa M OOIIeCTBa, YMEHHUE HCIIOJIb-
30BaTh TEXHOJIOTUYECKUE JOCTIIKCHHS B 00JaCTH (DU3UKU, XUMUH,
6I/IOJ'IOFI/II/I JJIA IIOBBIIICHUSA CcOOCTBEHHOIO HUHTCJUICKTYaJIbHOI'O
pa3BUTHs B BBIOpaHHOU PO eCcCHOHATIBHON AEATEIBHOCTH;
YMEHUE MPOAaHAJIU3UPOBATHL TECXHOI'CHHBLIC ITOCICACTBUA IJIA OK-
pyXatomeii cpeapl, ObITOBOM M NMPOM3BOACTBEHHOHN NESTEIFHOCTH
YeJIOBeKa;
TOTOBHOCTH CaMOCTOSITEJIFHO JIOOBIBaTH HOBBIE JUIA ce0sl ecTecT-
BEHHOHAYYHbIE 3HAHUS C MCIIOJIB30BAHUEM JUIS 3TOTO JIOCTYIHBIX
HCTOYHHUKOB MH(OPMAIINY;
YMEHHE YNpPaBISITh CBOCH MMO3HABATEIbHON AEATEIHHOCTHIO, MPO-
BOIUTH CaMOOLICHKY YPOBHSA COOCTBEHHOIO HUHTCJIJICKTYaJIbHOT'O
pas3Butus;
YMEHHUE BBICTPAUBATH KOHCTPYKTHUBHBIC B3aMMOOTHONIICHHUSA B KO-
MaH/ie M0 PEeIIeHHIO O0LIHX 3a/1a4y B 00JIaCTH €CTECTBO3HAHUS;-
MeTanpeaMeTHbIX:
OBIIAJICHHE YMEHUSIMU M HaBBIKAMM Pa3IMYHBIX BHJOB I03HaBa-
TEJILHOHM JIESITENBHOCTH JJIsl M3YYEHHsI Pa3HBIX CTOPOH OKpY’Kalo-
IIEr0 eCTECTBEHHOTO MUPA;
IIPUMEHEHNE OCHOBHBIX METOIOB NO3HaHMWS (HAOJIONEHMS, Hay4-
HOTO AKCIIEPUMEHTA) JJIsI M3YYEHHsl PAa3IM4YHBIX CTOPOH E€CTECT-
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BEHHOHAy4YHOW KapTHHBI MHpPa, C KOTOPHIMH BO3HHKAaeT HE00XO-
JUMOCTB CTaJIKHBAThCS B IPO(ECCHOHANBHOM cdepe;

YMCHHE ONpEeNeATh LedM M 3a1a4yd IesATEIbHOCTH, BHIOMPATh
CpeICTBa IJIs X NJOCTH)KCHUS Ha IIPAKTHKE;

YMEHHE MCIOJIB30BaTh Pa3InuHble HCTOYHUKH JUIS ONyYeHHs ec-
TECTBEHHOHAYYHOH MH(OPMAIUK U OLCHUBATH €€ JOCTOBEPHOCTD
IULSL JOCTHIKEHHS ITOCTABJICHHBIX LIENIeH U 3a/1a4;

Brinonnenue CTYACHTAMM MPAaKTUICCKUX pa60T o y‘-IeGHOfI JUCHUITIINHC
«EcTecTBO3HAHUE HalpaBJICHO HaA:

1.

- 0000mIeHne, cucTeMaru3alyio, yriyoneHue, 3akperuieHue, pas-
BUTHE U JACTAM3AIMIO TIOMYYCHHBIX TECOPETHYCCKHUX 3HAHHU MO
KOHKPETHBIM TeMaM y4eOHO# AUCIUILIHHEI,

- (opMmHpoBaHHE YMEHHH NPUMCHATH IOJYyYCHHBIC 3HAHHSA Ha
NPaKTUKE, PealHu3alii0 eINHCTBA MHTEUICKTYAIbHOW M HPaKTHU-
YeCKO AesTeNbHOCTH;

- (hopMHUpOBaHUE U Pa3BUTHE YMEHHUI: HAOMIONATh, CPABHUBATH, CO-
TIOCTABJIAITh, aHAJU3UPOBATh, IENATh BEIBOJBI M 0000ICHHs, CaMO-
CTOSITETIBHO BECTH HCCIICIOBAHUS, IOJNB30BAThCA Pa3IMYHBIMU
NpUeMaMH M3MEpeHUi, o(OpMIISTh Pe3yNbTaThl B BUJAE TaOJUII,
cxeMm, rpadukos;

- IpHOOpETeHNE HABBIKOB PAa0OTHI C pa3lIMuHBIMU MPUOOpaMH, am-
HapaTypoiz'I, YCTaHOBKaMU U APYTUMHU TEXHUYCCKUMH CPEACTBAMU
JUIA TIPOBEACHUS OIBITOB;

- Pa3BUTHE MHTEIUIEKTYaJbHBIX YMEHHH y OyAyIMX CHEenHaIu-
CTOB: aHAJUTHYECKHX, HPOCKTUPOBOYHBIX, KOHCTPYKTHUBHBIX H
p-;

- BBIPa0OTKY INpH PEIICHUH IOCTABICHHBIX 3a/ad HpOQeccHo-
HaJbHO 3HAYMMBIX Ka4yeCTB, TAKUX KaK CaMOCTOSTEIBHOCTh, OT-
BETCTBEHHOCTh, TOYHOCTB, TBOPYECKass HHUIIHATHBA.

B OcIoM yqe6HasI JUCHUIIIINHA ((ECTCCTBO3H8.HI/IG)), B COACPIKAHUUN

KOTOpPO# BELYLUIUM KOMIIOHEHTOM SIBJIIIOTCS HAY4YHbIC 3HAHUS U HAYYHBIE
METOJIBI TTO3HAHUS, TI03BOJIIET CHOPMHUPOBATE Yy 00YUAIOIIMXCS IIETIOCTHYIO
€CTECTBCHHOHAYUHYIO KapTHHY MHpA, NPOOYIUTh Y HHX SMOILHOHAIBHO-
LIEHHOCTHOE OTHOIICHHE K M3y9aeMOMY MaTepHally, TOTOBHOCTh K BBIOOPY
JEUCTBUI ONpeAeIeHHON HaNpaBIEHHOCTH, YMEHHE KPHUTHYECKH OLICHU-
BaTh CBOU U UY>KH€ ACUCTBUS U IMOCTYIIKH.

HpaKTI/ILICCKI/Ie 3aHATUS MIPOBOAATCS TTOCIIC COOTBCTCTByiOHICﬁ TEMBI, KO-

TOpast o0ecreYnBaeT HATMYNE 3HAHUH, HEOOXOMMMBIX IS BBIIIOJIHEHHS! IPAKTHU-
YeCcKHX padoT.



2METOJNYECKHUE YKA3ZAHUS
Pasnen 1 ®DU3UKA
Tema 1.1 MexaHnuka.

[Ipaktrueckas padora Nel
Pemenue 3aga4 no reme « KuHeMaTuka u THHAMHKA»

Heab padoTbl:

1. HayuuTbes pa3nuuarh BHABI MEXaHWYECKOTO ABHXKEHHS B 3a-
BUCHMOCTH OT (DOPMBI TPACKTOPHH M CKOPOCTH IE€pEeMEIeHHUs Tela, pac-
CUMTHIBATh €r0 IMapaMeTpbl, HAYYHThCS M300paxkaTh rpaduyecku pa3iny-
HBIE BU/IBI MEXaHUYECKUX JIBUKECHHH,

2. Tomy4urts mpencTaBicHHE O CHIIOBOM IEHCTBUU OTHOTO Teia
Ha Jpyroe, Macce Tella pa3indaTh MOHATHA WHEPUUN W MHEPTHOCTH, HAY-
YUTHCS (POPMYIHPOBATH MOHATUS MACCHI, CHIIBI, 3aKOHBI HBI0TOHA.

BeinoJsinus padory, Bel Oyaere:

YMETB:

-pa3nryaTh BUIBI IBIKCHUS

-M300paxath rpaUIecku pa3IHYHBIC BHIbI MEXaHHUYCCKUX JBUXKC-
HUM

-onpeacIATh NPUIHUHBI IBUKCHUSA TCIT

MarepuanbHoe o0ecnedyeHne: HUHIUBUAyaJbHOE 3a/JaHUE, KOH-
CIICKT HeKHHﬁ, CIIPpaBOYHBIC MaTEpUaJIbI.

3ananue

1. Hcmonesyst GopMyItsl I pacdéra ImapaMeTpoB JBIDKEHUS T,
pEIIuTh 3a7a4u.

2. Ipoananmm3mpoBaTh TpaduKH IBIDKEHHS TEN, OMUCATH Xapak-
Tep JBIDKCHUS.

3. BEHIBUTH OCHOBHYIO IPUYMHY IBIDKCHUS TEIA.

4. Pemmrts 33a1a4n HA IPIMEHEHHE 3aKOHOB HproTOHA.

Ilopsinox BHINOJHEHHUS PadOThI

1.HOBTODI/ITI) OCHOBHBIC BOIIPOCHI KWHEMATHKHU, IMHAMUKHU.

Buabl MexaHN4YecKOro IBUKEHHUS TeJl

TpaeKTOpI/Iﬂ — JIMHUA, OTIUChIBAEMas ABMKYUIUMCA TEJIOM.

IIyTe (/) — paccTosHHE MEXAY IBYMS T€OMETPHYECKUMH TOYKAMH,
OTCUMTAaHHOE BJI0JIb TPACKTOPUHU ABHKEHHS TENa.

IMepemenienre (S ) — BEKTOp, COCAMHSIONIN HAYAIPHOE W KOHEU-
HOE TIOJIOXKEHUS Tela.

Teno orcyé€ra — TeJI0, OTHOCUTEIIBHO KOTOPOI'O pacCMaTpUBAOT I10-
JIOKEHHE APYTUX TEIl.
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Cuctema oTcuéra — TeJIO0 OTCUETa, C KOTOPBIM KECTKO CBSI3aHBI CUC-
TeMa KOOPJHMHAT, 9achl U METP.

MarepuanbHast TOUKa — TEJI0, pa3MepaMu KOTOPOTO MOXKHO MpeHeO-
peus.

OanomMepHoe ABMKeHUe. JIBMKeHUE ¢ IOCTOSIHHOM CKOPOCTBIO.
IlycTb Teno nABMKETCS B HAIIPaBIEHUU OCH X C IIOCTOSIHHON CKOPOCTBIO V U
3a BpeMsa Ar=t—1, NOPOXOIUT HyTb Ax =x—x,. Cpeanss cKopocTh

A\
v = const
Ax
X
x(t) = xq + vt
Xo

t

JBU:KeHHe ¢ mepeMeHHOH CKOPOCThI0. Y CKOpeHue
Ecnu Teno nBrkeTcs HanmpaBiIeHUH OcH X ¢
nepeMenHoi ckopocTbio v(t), To, rpaduku X(t) u v(t) nmerot B

\%

O ¢, t t

ITpu 3TOM rOBOPST, YTO TEJIO ABHKETCS C YCKOPEHHEM.
Yckopenue (d) — cKOpocTh M3MEeHeHHUsI ckopocTd. Ecnu 3a Bpemst

At=t—t, usmenenne cxopoctu AV =V —V,, 10 cpeaHee yckopeHue:

- AV M V-V
acp:E [a]=1—. U3 a=—7"L=v=v,+aAt wm

At
v(t) = vo + alt

(o]




a
x(t) = xy + VoAt +

Ecmu v, u a coHampaBieHbl, TO CKOPOCTh JABHKEHHMS Tella BO3pac-
TaeT, a UMEET 3HAK «+»; B IPOTUBHOM CJly4yae CKOPOCTb YMEHBIIAETCS U a
HMEET 3HaK «—».

Ecnu Bpems nBukeHus At HEM3BECTHO, TO

x(t) =xy + —V2 Ol V(z) .

Hunamuxa. OcnosHble nonamus
Wnepnuss — sBIeHHE COXpPAaHEHUS CKOPOCTU
ABMIKCHUA TEJla MNPHU OTCYTCTBUM BHCIIHUX
BO3JICHCTBUM.
MHepTHOCTL — CBOMCTBO TEJI, NPOSBIISIOIIEEC
B TOM, 4YTO IIpU OAHMHAKOBLIX BHCHIHUX BO3-
THEEEE nelicTBUAX pasHble TeNla NPUOBPETAIOT PasHbIE

YCKOPCHHS.
Macca (M) — Mmepa uHepTHOCTH Tent.  [M] =1 k.
3a sTanoH maccel (1 KumorpaMM) MpHUHATA Macca MEXTyHAPOIHOTO
MIPOTOTHITA KAIOTPaMMa.

ITnoTHOCTH Tena () — OTHOIIICHHE MAcChl Tela M K m| ero
o0Bemy V. p=—
= . V

Cuna ( F') — Mepa MEXaHUYECKOTO JEUCTBUS OJTHO- ro

tena Ha gpyroe. [F]=1H — HpioTOH.
Cuila nMeeT HamnpaBIICHHUE, T. €. CUIA-BEKIMOP.
Cuiia Bcerzia pUIIOKeHa K TOMY Telly, Ha3BaHHE KOTOPOTO CIETyeT
B IIPEUIOKEHNH TI0CIIE TIPEJIOTa «HA.
CunoBoe mosie — 0coOBIi BUJ MaTepHH, IIOCPEACTBOM KOTOPOTO Iie-
penaércs NeiCTBUE CUJTBI.
Wmmynee Tena (P )— BEeKTOpHAs Mepa MEXaHHYECKOTO BIDKCHHS, paBHAas

KI'-M
MIPOU3BEACHUIO MACCHI TE€JIa HAa €r0 CKOPOCThb. [p] =

C

Wmmynec cunsl ( F - At) — BeKTOpHAs: Mepa AeHCTBHS CHJIbI, paBHas
MIPOU3BEICHUIO CHUIIBI Ha Bpems e€ neiictusa. [F-At] =1 H-c.
3akonnl HeroTOHA
IlepBblii 3axkoH HeloTOHA:



CylIecTBYIOT CUCTEMBI OTCUYETa, OTHOCUTEIBHO KOTOPBIX TEJIO HAXO-
JWTCSI B TTIOKOE JINOO IBIKETCS MPSIMOJIMHEHHO M PaBHOMEPHO, €CIIM paB-
HOJIEHCTBYIOIIAs BCEX MPUIIOKEHHBIX K HEMY CHJI paBHA HYJIIO.
WneprmansHast cucrtema otcuéra (MCO) — cuctema otcuéra, B KOTOPOit
BBIIIOJIHAETCS NEepBbIi 3ak0H HbroToHA.
U3 F = 4 = mAv = md TOITydaeM

At At

Bropoii 3akon HpioToHA:
JUISL TeJla TIOCTOSIHHOM MacChl CKOPOCTh M3MEHEHUsI UMITYJIbCAa paBHA MPOU3-
BEICHUIO MacChl Ha YCKOPEHHUE.

Bropoii 3akon Hetotona pabotaer tosmbko B UCO u npu ycinoBuw,

YTO Macca Teja U JISHCTBYIOIKE Ha HETO CHJIBI TOCTOSIHHBL.

Tperuii 3axkon HeroTrona:
Cunsbl, ¢ KOTOPBIMH ABa Tella JEHCTBYIOT ApPYT HA IpYra, YUCICHHO PaBHBI
U HaIpaBIIEHBI B IPOTUBOIOJIOKHBIE CTOPOHBI O OJHOW MPSMOM.

Tperwuii 3akoH Hetorona padoraer Toapko B CO.

F=-F,

3aKO0H BCeMHPHOIO TATOTEHHUS

ITonaras, yto Bce Tena BceeneHHol B3auMHO npuTsAruBarotcs, Hero-
TOH B 1682 r. copMyIMpoBai 3aKOH BCEMHPHOI0 TSTOTEHHsI: BCE Tella
NPUTATUBAIOTCA OPYyr K APYry C CHJIAMH, NPSIMO MPOMNOPLHHOHAIBHEIMHU

MIPOU3BEACHUIO UX Macc M 0OpaTHO MPOMOPHHUOHATBHBIMU —
KBaJIpaTy PacCTOSIHUS MEXIY HUMH. F, = 7—122
rne Fi; — cuna B3auMHOTO IPUTSDKEHHS TeI Mace My 1 My, R

¥ — TPaBUTALMOHHAS IOCTOSHHAs. |7/: 6,6720 - 10™ HMZ/KF2|.
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Cuibl B ipupose

I N
Cuwna tmxectn ( F,, ) — cuia, coob-
H[aromas Teoy YCKOpPEHHE CBOOOMHOTO mase- !
HUSL -
Cuna TSDKECTH HalpaBlieHa BEPTHKAIIb- E

HO BHM3 (NEPIEHAMKYIISPHO KacaTelbHOH K e

ITOBEPXHOCTH 3EMIIN).
Peaxtms ( N ) — cuna mefictBust omopsl (I0Beca) Ha TeJIo.

Bec Tena (P ) — cuna, ¢ KOTOpOil Teno ACHCTBYET Ha ONOpY HIIH
MIOJIBEC BCIIECTBHE MPUTSHKEHUS K 3eMIIe.

Cuna ynpyrocr ( £, ) — cuna, BO3HHKAOIIAs B Tene npu aedopma-

IUH.

'Ey =—kX

3akon I'yka: cuna ynpyrocTy, BO3HHKAIOIIAs IpH 1eOpMaIny Te-
J1a, TIPOTIOPIIMOHANIBHA €r0 a0COMIOTHON Ae(OpMaIlK 1 HalpaBieHa B CTO-
POHY, TPOTHUBOIIOJIOXKHYIO IIEPEMEIICHHIO YaCTHUI] Tela:

Cuna Tpenns noxost ( F, ;) — CHJa, BOSHUKAIOWIAs HA IPAHALE CO-

HpI/IKOCHOBeHI/I}I TCI HpI/I OTcyTCTBI/II/I X ABUXCHUA OTHOCUTCIIBHO I[pyl"
npyra.

F,=uN

M — KodddurmeHT TpeHus (3aBUCUT OT MAaTEepUaJiOB TPYILIUXCS II0-
BEPXHOCTEH).

2. PemmTs 3aa4m 110 BapUaHTaM, UCHOJIb3Ys Ta0auLy 1.

B yciioBuM HEKOTOPBIX 33/1a4 OTCYTCTBYIOT LIU(PBIL.

3HaveHus U3MYECKUX MapaMeTpoB ITHX 3ajlad HeoOXOJUMO Oparth
13 TabNULB! 1: O BEPTHKAIBHOM CTPOKE yKa3aH HOMEp BapHaHTa, 10 FOpH-
30HTAJILHOI — HOMEp 3aJadM.

3amaun

1. Z[BI/I)KCHI/IC TE€Jla 3aJaHO YPABHCHHUECM. OHpe,HCJ'II/ITC Ha4YaJIbHYKO KOOP-
AWHATy, HAYaJIbHYH0 CKOPOCTb U YCKOPEHUE MTPU JIBUKCHUU.
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10.

11.

12.

13.

14.

15.

ABTOOYC M TpoJUIeHOYC ABMXKYTCS B OJHOM HarpaBieHuH. Onpenenn-
T€ UX OTHOCHUTEIIFHYIO CKOPOCTh, €CIIH CKOPOCTh Tposuieiibyca 10 km/4,
a aBToOyca 40 xm/4. Pemmre 3Ty 3amady ¥ Ipu yCIOBHHU, YTO OHH
JBIKYTCS B IPOTHBOIIOJIOXKHBIX HAIPaBICHUSIX.
Tpomneiibyc, Tporasch ¢ MECTa, ABUKETCS C OCTOSIHHBIM YCKOPEHUEM
a. Uepes CKOIIBKO BPEMEHH OH MPHOOPETET CKOPOCTh V?
Kaxyro ckopocTb pa3BuBaeT aBTOMOOMIb «Boiray 3a Bpems At mocie
HadJaja JBIDKCHHSA, €CIIM OH eleT ¢ yckopeHmeM a? Kakoil myTe oH
MIPOXOJIUT 32 3TO BpeMsi?
[IpuBecTu nmpuMepsl TeJl, HAXOIAIUXCS B TOKOe. JleficTBHE KAaKUX Tl
KOMITCHCUPYETCSI B 3THX cirydasx? (3 mpumepa; AeHCTBYIOIINE CHIIBI
n300pa3suTh Ha PUCYHKE).
B nBmwxymiemMcs BaroHe NMacCakKUPCKOTo Moe3/ia Ha CTOJe JISKUT KHH-
ra. B mokoe miau IBM)KEHUHM HAXOAUTCS KHUTA OTHOCUTEIBHO : a) CTO-
na; 0) pesbCOB; B) MOJIa BaroHa; I) TeaerpadHbIx cTOI00B?
Konbko0Oesxelr mpodeskana Ha CTaauoHe MOJKpyra paguycom R. Ompe-
JICTIUTh TPOMICHHBIH UM MyTh W nepeMmenieHue. Yemy OyayT paBHbBI
NyTh W IEpeMelleHHe KOHbKOOEXIa, KOrJa OH NpPOOEKUT MOJHBINA
Kpyr?
Uemy paBHa cuia TSXKECTH, AEHCTByIOLas Ha TeI0 Maccod 2,5k,
600r, 1,2 T, 501?
Ompenenuts cwly TSDKECTH, ACHCTBYIONIYI0 HA YElIOBEKAa MAacCOH
64Kr.
CMoskeTe JIM BBI MOJHATH TUTACTHHY U3 MPOOKHA 00BEMOM IM>? Tlnot-
HOCTh MPOOKH 240kr/™°,
Baronerka maccoit 0,6 TOHH JABHXKETCS MO/ aeicTBUeM cuiibl 60 kH.
Onpenennure yCKOpeHHE €€ ABUKECHUS.
JIBa xopabnst Maccoit 30 TOHH KaXKIbIii CTOSIT Ha peiflie Ha paccTos-
Hun 0,5 kM oguH oT Apyroro. KakoBa cuia NpUTSDKEHHS MEXIY HU-
mu?
Ompenenuts Maccy KaxJIOro W3 ABYX OJMHAKOBBIX aBTOMOOMIIEH,
eciu Ha pacctosiHuM 0,1 KM Ha HUX JEUCTBYET cuia NpUTsLKeHUs 6,67
mH.
Onpenenurtb paccTosiHUE, HA KOTOPOM JIBE BarOHETKH Maccoil mo 20
KI Ka)KAasi B3aUMOJIEHCTBYIOT ¢ cuiioi 67 mxH.
Kakyto cuiy T4ru J0JDKeH pa3BUBATh JABHraTelb, YTOOBI aBTOMOOHMIL
maccoii 1000 kr ABHTaNCS: a) PABHOMEPHO; 6) ¢ yekoperuem 0,2 m/c’,

12



Tabimma 1.

Nesamaun | 1 3 4 5 7
Ne  Bapu- a \Y Al |2 \ R
aHTa

m/ic® | kmla | ¢ m/ic® | kmla | M
1 x(t)=10+10t-t* 2 10 5 2 10 10
2 x()=20+20t-t* | 4 20 10 |4 20 20
3 x(t)=30+30t-t* 6 30 15 |6 30 30
4 X(t)=40+40t-t° 8 40 20 8 40 40
5 X(t)=50+50t-t* 10 |50 25 10 |50 50
6 x(t)=60+60t+t |12 | 60 30 |12 |60 60
7 x(t)=70+70t+ [ 14 |70 35 [14 |10 70
8 x(t)=80+80t+t* [ 16 | 80 40 |16 |20 80
9 X(t)=90+90t+t" | 18 90 45 18 30 90
10 x(t)=10+100t-t* [ 20 |10 50 [20 |40 100

dopMa mpenoCTABIIEHHS Pe3yJILTATA. BBHIOJHCHHBIC 3a/1a4d B
TeTpaau I MPaKTHUECKUX padoT.

Kpurepuu onenku:

OneHka «OTJIUYHO» CTaBUTCA 3a paboTy 6e3 OMmMOO0K U HEeJOYETOB,
WJIM UMEIOLIYI0 He 00Jiee 0JJHOTO HeJlo4eTa.

OneHkKa «XO0poOLIO» CTaBUTCS 32 Pa0OTy, BBINOJIHEHHYIO MOJIHO-
CTBIO, HO IIPY HAJU4YUU B HEMl:

a) He OoJiee OJTHOW HErpy0Ooil OIIMOKY U OJTHOTO HEJ0YETa;

0) wu He OoJiee NBYX HEJIOUYCTOB.

OneHKa «yA0BJIeTBOPUTEIBHO» CTABUTCSI B TOM CiIydae, €CIIi CTy-
JICHT MIPAaBUJILHO BBIITOJIHHUI HE MEHEE TT0JIOBUHBI pabOTHI MIIH JIOITYCTHII:

a) He Oosiee ABYX TpyOBIX OMIHOOK,

0) mu He OoJiee OHO rpy0O0¥ OIMOKH U OJHOTO HEJ0YETa,
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B) WIHU He OoJiee NBYX-TPeX HErPyObIX OMIMOOK,

T) WU OJHON HeTpyOo# OMMOKH U TpeX HEIOYETOB,

J) WJTH TIPH OTCYTCTBHH OIMHUOOK, HO TIPY HAJIMIHH 4-5 HEJOUYETOB.

OlneHKa «HeY/I0BJIETBOPUTEIbHO0» CTABUTCS, KOT/Ia YUCIIO OMINO0K
U HEJIOYETOB MPEBOCXOJUT HOPMY, MPU KOTOPOW MOXKET ObITh BBICTaBIICHA
otieHKa «3», WK €CJIH TPABUIBHO BBIOJIHEHO MEHEE TIOJIOBHHBI PabOTHI.

Tema 1.2 OcHOBBI MOJIEKYJISIPHON (PM3NKH M TePMOIUHAMHKHA

IIpakTnyeckass padora Ne2
Pemenue 3aga4 no teme « OCHOBBI MOJICKYJISIPHO-
KHHeTHYeCKOH Teopum»

Heab padoThi:
1. YrnyOuts M KOHKPETH3UPOBATH MPEACTABICHUS O MOJEKYISIPHO-
KMHETHYECKOH TEOPHH BEIIECTBA.
2.Hayuntbcs ucmonb3oBaTh 3akoHEI MKT mns pacuéra oCHOBHBIX
IIapaMeTPOB COCTOSTHHS BELIECTBA.
BoinosiHuB padory, Bl Oyaere:
YMETh!
- PacCUMUTHIBATh KOJIMYECTBEHHBIC IapaMeTphl CTPOCHHUS Belle-
CTBa;
MaTtepuanbHoe o0ecnedeHue:  HMHIMBHIyaJdbHOE 3a/laHUE, KOH-
CHEKT JICKIIHH, CTIPaBOYHbIE MaTepHAIIBI.
3ajganue
1.Vcnone3ys ocHOBHBIE (hopmyisl 3akoHOB MKT, paccunrats ma-
paMeTpOB COCTOSIHHUS BEIIECTBA.
2.YSICHUTH NIPUYMHHYIO CBSI3b SIBICHHUH, IPOTEKAIONINX B BEIIECTBE,
YCTQHOBHUTH OCHOBHYIO 3aBHCHMOCTb M3MEHEHHS! NapaMeTpOB COCTOSHHS
BEIIIECTBA.
Ilopsinox BHINOJHEHHUS PadOThI
1. TIOBTOPHUTH OCHOBHBIE BONPOCHI MOJEKYISPHO-KHMHETHYECKON
TEOpUH
KoanyecTBo BemecTBa (V) — (u3nueckas BelM4YMHA, ONpenese-
Masi YUCIIOM €ro CTPYKTYPHBIX JIEMEHTOB (aTOMOB, MOJIEKYJ U 1p.) [v] = 1
MOJTb.

N, =6,02-10% o
Yuciio  Asoraapo moib| (Na) — Kommuecrt-
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BO yacTull B | MoJib BeliecTBa (Ha3BaHO B 4yecTb Ameneo ABorajipo (1776—
1856, Utanus).

MouasipHasi Macca BenlecTBa (f) — BeIMYHMHA, YUCICHHO paBHas
€r0 OTHOCHUTEIHHON aTOMHOH (MOJEKYIAPHOI) Macce My, B aTOMHBIX €U~
HUIIaX Macchl (CM. meproandeckyto cucteMmy Jmutpus Msanosuua Menne-

KT
neesa  (1834— |, —m .107°| 1907,  Poccus). (1] =1 -
y ; N
acca OJTHOW MOJIEKYJHI (B KT): (Mg = N
A

W3 onbITOB U3BECTHO, yTO | MONb rasa (HE3aBUCUMO OT XMMHYECKOTO CO-
CTaBa) MpU HOPMAJIbHBIX YCIOBHSIX (OOC 1 760 MM pT. CT.) 3aHUMAET 00BEM

22,4-10° v*® (22,4 ).
Konuenrpauus (n) — komuuectBo Mojiekya N B equnuite oobema V.
N 1 1
= — =]1— ~ 25
n 7 [n] lM3 n, =~2,7-10 =

Yucso Jlommuara (N;) — KOHIIEHTPAIIHSL
MOJICKYJT Ta3a IPH HOPMAJIbHBIX YCIOBHSX

N=v-Ny|u|m=v-pu|— uucno monexyn N B v MOJIb BEIIECTBa U €r0

Mmacca m.

)
p=3n E, |- ocHoBHOe ypaBHenue MKT

HJIeaJILHOI0 ra3a, P
- m- V>
rne E =T — CpeaHsisi KWHeTH4YecKas
SHEPTHUSl OJTHOM MOJIEKYJIbI; M — Macca MoJie-
-27315°C (

KYJIBL; — cpeaHsisl KBaJpaTH4Has

CKOPOCTb JABHKEHHS MOJIEKYJIBI.
TemnepaTypa — XapakTepHUCTHKa CTEIIEHH HArpeTOCTH Tela.
AGcomoTHbII HyIb — Temmepatypa t = —273,15°C, npu kotopoii

JIOJDKHO MPEKPATUTHCS MOCTYNATENIbHOE IBIYKEHNE MOJIEKYII.

AGconoTHas mKaga Temnepatyp (mkana Keanpuna) (7) — mika-

JIa TeMIeparyp, re 3a HyJlb IPHHUMAIOT a0COIIOTHBINA HYIIb.

[7]1 =1 K — xemsBun. 1 K = 1°C. Mexy mkanamu Kenssuna u Lenscus

nerctByet cooTHotenue: (17 =t +273,15(
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_23 Ik
k=138-10 23% — nocrosinHass bojbnMaHna (Ha3zBaHa B 4ecTh JIron-

Bura bonerivana (1844—1906, ABctpus).

nkT |, T. e. dasrenue 2asa me 3agucum om e2o nPUpoodbl, a onpeoesent-

€51 MOALKO KOHYenmpayuetl n Monexkyn u memnepamypou T.

OO0beIMHEHHDIN ra30BBIH 3aKO0H: I JAaHHOIO KOJHYECTBA BElle-
CTBa MPOU3BE/ICHUC JaBIICHUS T'a3a Ha ero 00bEM, OTHECEHHOE K a0COIIOT-
HOH TeMIieparype, eCTh BEJIMYMHA MMOCTOSIHHASI.

\
Jox =R v _ const
R=k-N,=831—""—| - LT T yHu-
K - moip
Bepcaﬂbﬂaﬂ ra3oBasi noOCTOAAHHaA.

m
pV =—RT |- ypaBHeHHe COCTOSIHMSI HeaJbHOro raza (Menmeneesa-

Knaneiipona).

HpaKTI/I‘IeCKI/Iﬁ HWHTCPECC BBI3BIBAIOT TPU IIPOLECCA B ra3dax:
D opuv=constu T'=const; 2)upuv=constup=const; 3)mpuv=
const u V = const.

HN3orepmuyeckuii npouecc. 3axkon boinsa-Mapuorra

p HN3oTepmuyeckmii mpouece — mpoiecc B rase,
T,<T,<T, MPOUCXOJAIIUMNA IIPU IIOCTOAHHBIX KOJIMYECTBE
BEIIIeCTBA U TEMIIEpaType.

3akon Boiing-MapuoTTa: Ipu MOCTOSHHBIX KO-
JIMYECTBE BEIIECTBA U TEMIIepaType IpoU3BeICHHIE
JIaBJICHUS Tra3a Ha ero o0b&M ocTaéTcsl MOCTOSH-
HBIM.

n30TepMa

(=

\

pVv H306apuyeckuii  mpo-

necc. 3akon  Teii- Jroccaka

HN306apuyeckuii mpouecc — npolecc B rase, NPOUCXOSAIIMNA TpH

1o- v CTOSIHHBIX KOJIMYECTBE BELIECTBA U JaBJle-
HUH P,

%306apa
pad P V =aTl
- R>P
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3akon Ieii-JIloccaka: npu MOCTOSHHBIX KOJUYECTBE BEIIECTBA U
JaBIICHNH 00BEM ra3a MmpsiMo MIPONOPIHOHANICH €r0 abCOMOTHON TeMmepa-

Type.

H3oxopuyeckuii npouecc. 3axkon Mlapas
P M3oxopuyeckmii mpouecc — mpouecc B rase,
V, MPOUCXOSIINHA MPHA MOCTOSHHBIX KOJIHYIECTBE

: H30X0pa  pemecta 1 00bEMe (ObUT H3yueH lapiem).
A 3akon Illapas: mpu MOCTOSHHBIX KOJIMYECTBE

7/ .
////\I/Vl>V2 BeIleCTBA W O0BEME JNaBJICHHE ra3a MPsIMO
-

Z | MPOMOPIMOHAILHO €ro abCoNIOTHOM Temmepa-
0 Type€.
273 T yp
LT

BuyTtpennss sneprus raza (U) — cyMMa KHHETHYECKOH dHEpTUH
€r0 MOJIEKYJI, TIOTEHIIMAIILHON 3HEPIUU MX B3aMMOJCHCTBHSA M BHYTPHMO-
JIEKYJISIPHOH 3HEPTHH.

3 5
U= 5 VRT | — 111 0JHOATOMHOI'O UJEAJILHOTO I'a3a. U= EVRT -1

p

JABYXaTOMHOTI'O Ira3a

U =3vRT| Jlna MHOroaTOMHOro HIealtbHOrO [A_, RAT| Ta3a

Padora raza npu nzo6apuiyeckomM pacliMpeHuM:
®uznyeckuii cMbIca R: yHnBepcanbHas ra3oBast IOCTOSHHAS
— pabora, coBepIIaemMas OJHUM MOJIEM HJIaIbHOTO Ta3a MpHu
€ro N300apuYecKOM HarpeBaHWH Ha OJIUH KEJIbBHUH.

1. Pemmrs 3aa4n o0 BapuaHTaM.

B ycioBuM HEKOTOPBIX 33j1a4 OTCYTCTBYIOT LU(pPHI. 3HaueHus: Gu-
3MYECKUX MapaMeTpoB ITHX 3ajad HeoOXxoaumMo OpaTh M3 Tabmumml 1: mo
BEPTUKAJIBHOI CTpPOKE yKa3aH HOMEp BapHaHTa, [0 TOPU30HTAJIBHON — HO-
Mep 3aJaui.

1. BeuucnuTs Maccy OHON MOJIEKYJIBI 3aJaHHOTO Ta3a.
2. CKOJIBKO MOJIEKYJI COJEPIKUTCS NPH HOPMAIbHBIX YCIOBHAX B M KUJIO-

rpammax Bojgopoaa H 5 ?
3. Kakoe KOIMYECTBO BEIIECTBA V COAEPIKUTCS B AIIOMUHUEBON OTJIHUBKE

maccoit m? (W5, = 27 - 107 kr/mons).
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10.

11.

12.

KakoBa macca v Moneii yrmekucioro rasa? (MUgo, =44.10"°

KT/MOJIB).
CpenHsisi KHHETHYECKasi SHEPTHsl MOCTYIATEIbHOTO BMXKCHHUS MOJIe-

Kyl rasa paBHa [E,. UYemy pasHa Temmeparypa rasa? (

k =1.38-107% J1w/K).

B GamioHe eMKOCTBIO V JIUTPOB HAXOAUTCS KHCIOPOA IIPH TeMIIepaTy-
pe T wu maenenmn P . Omnpemenuts Maccy rasza B Oamione. (
po, =32- 1072 kr/monp)

B mumuHzpe ausens nasienue Bosayxa msmensercs or Ppopo P, ;

00BEM TPH 3TOM YMEHBIIACTCS OT Vl i V2 nutpoB. HawanbHas

Temnepatypa npouecca I, . OmnpeneauTs TeMIepatypy Boayxa |, B
KenpBunax mocne cxartus.

KakoBa BHYTpEHHSI SHEPTHUs V MOJICH OZHOATOMHOTO ra3a IpH TeMIIe-
patype T?

B Gamnone emkocThio 30 J1 HAXOAUTCS KHCJIOPOJ TIPH TEMIIeparype
300K u naBnenuu 0,78MIla. Onpenenure mMaccy rasa B 6ajioHe.
Bammon emkocteio 100 1 comepxur 5,76 kr kucnopona. IIpu xakoi
TeMIIepaType BOSHUKAET OMIAaCHOCTh B3PhIBA, €CIIM OAJUIOH BBIAEPKHBA-
eT gasienue no SMIIa?

Boruucnuts yBenuueHue BHYTPEHHEH SHEPTUH 2K BOJOPO/A MPH T10-
BBIIIEHUH €ro TemnepaTypsl Ha 10 K.

VYrnekucnslid ra3 Maccoil 0,2 Kr HarpeBarOT MPU MOCTOSSHHOM JIaBJie-
nun Ha 88K. Kakyro paGoTy coBepmiaet npu 3ToM ras?

Tabmumna 1.
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: 1 10304 5 6 7 8

S mlmp [E [V[IT]P[P]R[V VL] [T
2| (bopwym) | kr| r pom| [k | n |°K |«lla|xlTa|&lla| m | 1 [°C [Mons| K
1 |kweropos O, | 11 27] 2 [6-20% 2 {100f 1|21 |7|5]|27|1 ]|
2 |Bomopor  Ho | 2 [ s4] 4 |7-20%| 4|00 2|3 |2]8]6]|28]2]2s
3Meran  CHy [ 3 81| 6(8:20%] 6 (3000 3]4]|3]9|7]20]|3]0
4 |0s0m Os |4 |108| 8 |9-20%| 8 {400 4 | 5| 4]10]8][30]4]3
5 |Asor N, |5 [135] 10120 10 100| 5 [ 6|5 |1] 9 |31]5 |3l
6 [Viepor  C, | 6 [162] 12[2-20% ;2 ool 6| 7|6 [12|10]3%2] 6 |R
7 \Vrnexemsit CO, | 7 [189] 14 3-107 | 14 {300] 7| 8 | 7 [ 13| 11|33 | 7|33
§ [Temit  He, | 8 [216] 164107 16]400| 8 | 9 | 8 [ 14| 12]34] 8|34
9 NH 5 9 [243] 18 [5-20%* | 18 {100 9 [ 10| 9 [ 15| 13]35] 9 |35
10 o, 10 [270] 20 {55+10%1 20 [200] 10| 11 | 10| 16| 14| 36| 10| 36

(I)opMa IpeaoCTABJCHHMS pPe3yJbTaTa: BBIIIOJIHCHHBIC 33aa4d B
TEeTpaau M1t NPAKTUICCKUX pa60T.

Kpurtepuun oneHku:

OneHka «OTIMYHO» CTaBUTCA 33 paboOTy 0e3 OmHMOOK U HEJIOYETOB,
WJIN UMEIOIIYI0 He 00Jiee OJJHOTO HeJloveTa.

OneHkKa «XO0poOLIO» CTaBUTCS 32 PabOTY, BBINOJIHEHHYIO TMOJIHO-
CTBIO, HO IIPYU HAJIU4YUU B HEM:

a) He OoJiee OTHOM HEerpy0Ooil OIMOKH U OJTHOTO HEJ0YEeTa;

0) unu He 6oJiee IBYX HETOYETOB.

OneHKa «yI0BJIeTBOPUTEIBHO» CTAaBUTCS B TOM Cllydyae, CIii CTy-
JICHT MIPAaBUJILHO BBITIOJIHKIII HE MEHEE TT0JIOBUHBI pabOTHI MIIH JTOITYCTHIL:

a) He OoJiee ABYX TPyOBIX OMIMOOK,

0) mu He OoJtee OHO rpy0O0# OIMOKK U OJHOTO HEJ0YETa,

B) WK He OoJiee ABYX-TpeX HeTrpyOBIX ONIMOOK,

T') WJIM OJTHOM HerpyOol OIMOKK U TpeX HEI0YETOB,

1) WJIK IPA OTCYTCTBHH OIIUOOK, HO MPH HAJIWYHHU 4-5 HETO0UETOB.
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OneHKa «HEYTOBJIETBOPUTEIbHO» CTABUTCS, KOTIa YUCIIO OIIHOOK
1 HEJOYECTOB MMPEBOCXOIUT HOPMY, IIPH KOTOPOI MOKET OBITh BEICTABJIICHA
OIIEHKA «3», HITH €CJIH PABUIBHO BEHITIOIHEHO MEHEE TIOJIOBUHEI paOOTEHI.

Tema 1.3 OCHOBBI 3J1eKTPOAUHAMUKH

IIpakTuyeckass padora Ne3
Pemenue 3aga4 no reme «CMemianHoe coenHeHHe TIPOBOTHH-
KOB»

Llean padoThI: HayYUTHCS PACCUUTHIBATH AIEKTPUUECKHE LETTH MTPH
CMelIaHHOM (KOMOMHUPOBaHHOM) COEIMHEHHH HMPOBOJHHUKOB (IIOTpedUTE-
nei).

BeinosiHuB padory, Bel Oyaere:

YMETb:

-pa3nuyaTh BUJ COCTUHEHHS IIPOBOTHHUKOB;

-paccUnTHIBAThH MAPAMETPHI AIEKTPUICCKUX IIeTeH

MarepuanbHoe ofecnevyeHHe: HHIMBHIYIbHOE 3aJlaHHE, KOH-
CHEKT JICKIINH, CIPaBOYHBIE MATEPHATIbI.

3aganne

1. U3yuute mpaBmia IOCIEIOBaTEIBHOTO COEIUHEHHS IPOBOJ-
HUKOB.

2.  V3yuuTh npaBuiia NapauiebHOTO COCMHEHHUS TPOBOHUKOB.

3. Hcnome3ys mnpaBuia MOCIEIOBATEIHHOTO M MapajuICIbHOIO
COCMHEHUS NIPOBOJHUKOB, PAaCCYUTATh HapaMeTphl JIEKTPUUYECKOr0 TOKa
TIPY CMEIIAaHHOM COEJIMHEHHHU IIPOBOJHUKOB.

Hopsaok BbINoJIHEHUS PA0OTHI
1. IToBTOpUTH NpaBHIa COEIMHEHHS IPOBOIHUKOB.
IMocnenoBaTenbHOe coeiMHEHNE MPOBOIHUKOB
[ocnenoBarenpHOE COEAMHEHNE TTPO- U,
BOJHUKOB — COEJIMHEHUE, IIPU KOTOPOM IIpO-
BOJHUKH 00pa3yloT €AMHYIO Ielb, Pa3MbI- IJ-I IJ-I
KaHHe KOTOPO# B JIFOOOM MeCTe MPUBOIUT K R, R, Rs
IIPEKPALLEHUIO TOKA BO BCEH LIETIH. T|
[Ipu mocnenoBaTeIbLHOM COEAWHEHHWH MPO-
BOJIHUKOB:

n
U=U;+..+U, U=>U,




| = const WIn I= const
n
R=R;+..+R, R=) R
i=1
HapaJI.]IeJlb]-Ioe COCIMHCHME MPOBOIHUKOB
Hapannem,ﬂoe COCAMHCHUC IIPOBOJHHUKOB — COCAMHCHUEC, MPU KOTOPOM
Ha4dajla BCCX IMPOBOIHUKOB CO6paHLI B OJMH Yy3€JI, KOHIbBI — B I[pyl“Oﬁ, nu
OTKJIIFOUCHUEC OT BHCKT‘pH‘{eCKOﬁ nemnu J'I}O6OFO n3 3THUX MPOBOJHHUKOB HE
HpI/IBO,I[I/IT K OTKJIFOUECHHUIO OCTAJIbHBIX.

[Ipu nmapannenbHOM COEJUHEHUH TPOBOAHUKOB: (L ,L|
L
U = const U= const I, R,

Il+---+|n WIH IZZIi

i=1 u
l:i_}_m_{_i £=Zi I3 Rs
RORTR, o N ey S

2.PenuTh 3aa4n

3.BoceMb pe3ucTopoB Mo JBa MOCIEI0BATENBHO COETUHIIN B 4
napasensHsle BeTBU. ColpoTHBIEHHE Kaxaoro pesucropa 4 Om. Haiitu
oOl11iee COIpOTHBIIEHHE BCEX PE3UCTOPOB.
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4.Bocemb pe3uCTOpOB NO 4 MociefoBaTeNbHO COSAUHUIMN B 2 Mapajiellb-
Hble BeTBU. OmpenennTh 00IIee CONMPOTHUBICHHE BCEX PE3HUCTOPOB, €CIH
COTIPOTHBIICHUE KaXKI0TO pe3uctopa 20 Om.

> R;=1 Om R,=1 Om
— R oou=?
|
|06m:?
U=6B Ru=1 Om Rs=1 Om
Rs=10 Om

—1

@®opmMa npenocTaBJeHNs pe3yabTaTa’ BHIIOIHEHHBIC 3a/a4l
B TETPa/IX VIS IPAKTUYECKUX padoT.

Kpurepuu onenku:

OneHKa «OTJIMYHO» CTaBUTCS 3a pabOTy 0e3 OIMOO0K U HEJIOYETOB,
WJIN UMEIOLIYI0 He 00Jiee 0JJHOTO HeJlodeTa.

OneHka «XOpOLIO» CTAaBUTCS 32 PadOTy, BBINOJIHEHHYIO IIOJIHO-
CTBIO, HO ITPU HAIMYMH B HEH:

a) He OoJyee OTHOW HEerpy0oil OMIMOKY U OJJTHOTO HEJ0YeTa;

0) nim He OoJiee IBYX HETOYETOB.

OneHKa «yI0BJIeTBOPUTEIBHO» CTAaBUTCS B TOM Cllydae, €CIii CTy-
JICHT MPaBUIILHO BBIIIOJIHIII HE MEHEE TTOJIOBUHBI pabOThI MJIH JIOITYCTHIL:

a) He OoJiee ABYX IrpyOBIX OIMHNOOK,

6) mu He 6onee 0HOM rpy0Ooil OIMOKH U OJJHOTO HEJ0YeTa,

B) WU He OoJiee IByX-TpeX HErpyObIX OLIHOOK,

T') WIK OJHOH HerpyOoi omiOKH U TpeX HEJOYETOB,

1) WJTH TIPA OTCYTCTBHH OIIHOOK, HO MPH HAJIWIHHU 4-5 HEZOUETOB.

OneHka «Hey/I0BJIETBOPUTEIbHO» CTaBUTCS, KOT/Ia YUCIIO OMINO0K
U HEI0OYETOB MPEBOCXOJUT HOPMY, IIPU KOTOPOH MOXKET OBITH BBICTaBJICHA
oleHKa «3», MM €CJIM PaBHIBHO BHIIIOJIHEHO MEHEE TIOJIOBUHBI pabOTHI.

Tema 1.5 D1eMeHTBI KBAaHTOBOI GU3NKH
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IIpakTnuyeckas padora Ned

Pemrenue 3aga4 no teme «PagnoakTuBHOCTH, 3aNUCh sIAEPHBIX
peakuui »

Heap padoTbl: Hay4YHThCS PACCUUTBHIBATH COCTAB ATOMOB IIPH Pa3-
JIMYHBIX MPEBPAILEHUIX

BoinosinuB padory, Bol Oyere:

YMETb:

- PacCUMTBIBATh COCTAB ATOMOB IIPU Pa3JIMYHBIX [IPEBPALIECHUAX

-IIOHUMAaTh CYIIHOCTb PaJAMOaKTHBHBIX IPEBPALICHUM U UX Olac-
HOCTb

MarepuanbHoe obecrmedeHHe: HHIUBHAyalbHOE 3aJaHHE, KOH-
CHEKT JICKIINH, CIPaBOYHbIE MaTepHalbl, TaOmuIa MeHneneesa.

3ajganue

1.BBIACHUTS TIPUPOAY PAaANOAKTUBHOCTH M NMPHUYHHY €€ ONacHOCTH
JUISL )KABBIX OPraHU3MOB.

2.BBIACHUTH NPaKTHYECKOE 3HAUYCHHE HCIIOIb30BAHUS PaJOaKTHB-
HBIX U30TOIIOB B HAYKe, IPOU3BOJICTBE, MEIULIMHE, UX BPEIHOE U MOJIE3HOE
JIEHCTBUE.

3.IlpuMeHUTh U3y4YeHHBI MaTepHall IIPU PELICHUH 3aJad Ha 3aKOH
PaavoOaKTUBHOIO pacnaja, IPaBUilo CMEILECHU.

Ilopsinox BHINOJHEHHUS PadOThI
1. TIoBTOpUTH OCHOBHBIE BONPOCHI TeMbl «DU3NKa aTOMa U aTOMHOTO
sapay
PaguoakTuBHOCTBH (p/a) — caMONpPOU3BOJBLHOE NPEBpAIICHHUE OJ-
HUX sJIep B IPYyTHe, CONMPOBOXKIAEMOE HCIyCKaHNEM PA3IMIHBIX YaCTHII.
OmnbIT: TperapaTt pajgusi MOMEIAloT Ha IHO

4 . g y3Koro kaHaina 1 B kycke cBuHIa 2. M3nyue-
’
ey HHE IPOXOAUT Yepe3 CHIBHOE MAarHUTHOE
|
T noJie 3 (HopMalbHOE K OCH KaHaja) U Torma-

e B naeT Ha QOTOIIACTUHKY 4.
B oTcyTCcTBHHM MOJIS MPU MPOSIBICHUA
Ha (OTOIUTACTHHKE TOSIBIISIETCS OJTHO TEMHOE
ISITHO. B MarHUTHOM moJie M3Ny4eHHe pas-
2 JIeNTWIIOCh Ha TpH Jyd4a (MX Ha3Bamu «, f, )~
Jyuu), 1Ba U3 KOTOPBIX OTKJIOHWINCH OT OCH
KaHaJla B TIPOTHUBOIIONIOKHBIC CTOPOHBI, a TPEThSI COCTABISIFOIIAS (y-ITydH)
HE OTKJIOHHJIACH.

1
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4
Q-9aCTUIBI — ITOJTHOCTHIO HOHU3UPOBAHHBIC ATOMBI T'CJINA ZHC .

0
[-Ily4u eCTb IIOTOK JIEKTPOHOB , _je
J-Iydd — OJIEKTPOMAarHUTHBIC BOJHBI C

A=1071-10"%m.
IIpaBuiio cMenieHus:

1) npu o-pacmnane sSApO TepsieT IOJIOKHUTENBHBIH 3apsy 2e, Macca ero
YMEHBIIIaeTCsl Ha 4 aTOMHBIX €IMHHIIBI Macchbl M AJIEMEHT CMEILaeTcs Ha
JIBE KJIETKHU K Ha4yalay NepUOJUUECKON CUCTEMBI;
2) npu f-pacmnaze sApo TepsieT dIEKTPOH (3apsi siapa yBeJIMUUBaeTCs Ha e,
Macca NMPakTUYEeCKH He MEHSIETCS) U JIEMEHT CMEIaeTcs Ha OJIHY KIIETKY K
KOHIly IepHOANYECKON CUCTEMBI.

J-M3Iy9EeHHE HE COIPOBOXKIAETCS M3MEHEHHMEM 3apsiia, a M3MEHEHHE

Macchl SIpa HIYTOKHO MaJIo.

[Ipumeps! 3anucu NpeBpaLeHui:

a) |a-pacman: ]\gX—ﬂg_‘;YJrgHe ;

6) |f-pacnan: 2 X—, Y+ e|,

M M-4
roie ;X U, ,Y — CUMBOIMYECKHE 0003HAYEHHs MCXOAHOIO 3JIEMEHTA U
IpoJIyKTa pacnaja B nepuoauueckoil cucreme (M-macca B a.e.M., Z-pa3psj
4 0
B¢€), ,He — a-yactua, ;e — 3/1eKTpoH.
Iepuon noxypacnana (7) — Bpems, B TedeHHE KOTOPOTO pacmaja-
eTcsl II0JIOBMHA OT HAuyalbHOIO 4YHCIA p/a PR
aTOMOB. 100
L
e P/a ymeHpImaercst BABOE TOCTE HCTede-
HHS Tepuoja Momypacmaza nubo mocie
YMEHBUICHUSA BJIBOC KOJIMYECTBA BEHICCT-

Ba. 50

I'padpux A(t) 3aBucumoctu p/a (ckopoctd 5
pacnaza) B % OT BpeMeHH: L =

_t T 2T 3T
N =N;-2 7|~ 3akon pagnoakTuBHoO-

ro pacnaja.

e Ilepmwox nomypacmnazna ypana — 4,5 mupa. ner, pagus — 1600 net.

e Ectb p/a aneMeHTbI ¢ MEPHOIOM MOJTypaciaa B MUJUTHOHHBIE JIOJH Ce-
KYHJBL.

e 3aKoH p/a pacmana SBISETCS cmamucmuyeckum (BBITIOTHIETCS TIPU yC-
JIOBMH OOJIBIIOTO KOJIMYECTBA M3MEPEHHM JUISl CpedHe20 Incia aTOMOB).
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e P/a aTombl He «cTaperOT», T. €. aTOM, HOSBUBIIHICS B PE3ylbTaTe pac-
Maja B JaHHBIH MOMEHT HUYEM HE OTJIMYACTCSA OT aToMa, aHAJIOTHYHO
MOSIBUBIIIETOCS IO Ha3al,

H30TonBl —3IEeMEHTHI, 3aHUMAOIIIE OJINHAKOBOE MECTO B IIEPHO-
OUYECKOW CHCTEME, HO pPa3iHYaloInecss HEKOTOPHIMH (HEXUMHUECKUMH)
CBOMCTBaMHU.

B cuny uoenmuunocmu xumuyeckux ceoticmeg 3apsiibl aTOMHBIX SIep H30-

TOMOB (M KOJHYECTBO IJICKTPOHOB B O0OJIOYKAX) OJMHAKOBBI, HO MacCChI

SIIEp PA3UYHBL, TPUYEM sIIpa MOTYT OBITh KakK p/a, Tak M CTA0MIbHBIMU.

e  VYCTaHOBJIEHO CYIIECTBOBAaHUE M3OTOIMOB Y BCEX XUMHUYECKUX DIIEMEH-
TOB.

2 . 2

e Mzorom Bomopona |H HaspBaroT aeiitepmem, 31H — Tputuem. 1H
cTaOWJICH, MPU COCIUHCHHUU C KUCIOPOIOM 00pa3yeT TSKETYI0 BOIY.
?H paauoaktuBeH ¢ T = 12 ner.

B Hayke m MpoM3BOACTBE MPUMEHSIOT MeYeHble aTOMbI — P/a H30-
TOIBI CTAOMJIBHBIX 3JIEMEHTOB, TIOJydCHHBIE B aTOMHBIX peakTopax. OHH
MIOMOTAIOT BBIJICITUTh TIPOLECCHI IBM)KCHUSI M HAKOIJIGHUsI BEILIECTB B OHO-
JIOTHH, METUIIMHE, XUMUH U JIP.

P/a u30TOMBI HCIIOJB3YIOT:

1) B MmenumHe — I -00y4eHusT 00JIe3HETBOPHBIX 00pa30BaHMiA B Opra-
HU3ME 4YeJIOBeKa CHapyxu (KoOaabTOBas MyIIKa) U WU3HYTpH (HAIpUMED
TIPY MOTJIOLICHUH p/a #0/1a IUTOBHUIHOM JKeNe30ii);
2) B MPOMBIIIJICHHOCTH — U1 KOHTPOJS KauecTBa M3JENINH M3 MeTaia,
N3y4YEHUs MIPOLECCOB B JOMEHHBIX Ie€4ax U JIp.;
3) B celbCKOM XO3sHicTBE — ISl OOJy4eHHs CeMsIH PAcTeHUH (BBIBEICHHE
HOBBIX COPTOB M IOBBIIIEHUE YpOXKaifHOCTH), OOpBOBI C BPEAHBIMHU Hace-
KOMBIMH, KOHCEPBaIMX | JP.;
4) B apXeoJIOTHH — /ISl OTIPEZIeTICHUs BO3pacTa 00pasioB.

Papnanns 6e300se3HeHHa, He 0OHApYXHMBAETCS OPraHaMH UyBCTB U
OYeHb OIacHa.

Mornoménnast 103a o6ayuenusi (D) — OTHOIIEHHE TOTIOMEHHOM

sHepruM £ MOHU3MPYIOIIETO M3Iy4eHHs K macce M o0y-
4aeMOro BEIIECTBA. [D] = D= E
x = __
121— =1TIp —rpeii m
KT

1 P (oamu pentren) — n03a oOnydeHus, Ipu KOTOPOH B 1 e’ CyXo0-
IO BO3/yXa IpH H.y. 00pa3yeTcst CTOJIBKO HOHOB, YTO MX 00mmii 3apsin (Juist
Ka10r0 3HaKa) pase 3-10 ' K (mpumepro 2-10° map uowoB).
Ha npaxtuke 1 I'p sxBuBanenten 100P.
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CriocoObl 3alHUTH OT PaTUAIINN:
1) ynaneHue oT MCTOYHUKA paJHaIlii Ha Oe30MacHOe paccTosHUE (MHTCH-

CHBHOCTH M3ITydEeHHUS] 00PATHO IIPOTIOPIMOHANBHA KBaAPaTy PACCTOSHUS JI0

HACTOYHUKA);

2) mpuMeHeHHe HHCTPYMEHTOB TIPH paboTe C p/a mpenapatamMu (IIUITIE Ha

JUTMHHBIX PYYKaXx);

3) wucmonmp30BaHHWE 3ANIUTHBIX ITPETPaj M3 MOTIIOMIAIOIINX MAaTepuaaoB

(JTy4munii MOTJIOTHTEND y-Ty4el — CBUHEI, MEeJUICHHBIX HEUTPOHOB — OOp H

KaJMHi).

DHeprus cBsi3u siapa (E) — sHeprusi, HeoOX0OmUMAasl I MOJIHOTO
pacuIeruIeHHs S1pa Ha HyKJIOHBL.

e DHeprus CBS3U 3aBUCHT OT MacCcOBOTO YHCJIa A M paBHa dHEPTHH, KO-
TOpas BBIACIACTCA IPU 00pa30BaHUH SApa U3 OTICIBHBIX HYKIOHOB.

Macca mokosi fipa Bceraa MeHbIIe CyMMBbI Macc NOKOSI Bcex

CJIAraMIMX ero HyKJIOHOB: M, < Z-m, + N-m, rae My u M, — Maccel Ipo-

TOHOB U HEHTPOHOB, T. €. CYIIECTBYET AepeKT Macc

AM = Z-my+ N-m, - M, (AM >0) .

e [lpu oOpa3zoBaHUM spa HYKJIOHBI C OTPOMHBIM YCKOPEHHEM YCTpEM-
JISIFOTCS IPYT K APYTY, a 3Heprus K., BBIIENSETCS B BUJIE )~KBAHTOB.

e DHeprus )-KBaHTOB OTpOMHA: MpH oOpazoBanuu 4 r He Bwigensercs
CTOJIBKO XK€ PHEPI'HH, CKOJIBKO TIPH CTOPAHNH JBYX BarOHOB KAMEHHOTO
YTIIA.

YaenpHasi 3ueprus cBsizu (£,;) — SHEPTUA CBA3M, MPHXOAANIASICT

Ha OJIMH HYKJIOH sipa.

3aBucumocts Ey,(A4) n3o0paxena Ha rpaduke:

SlnepHasi peakumsi — I3MEHEHHE ATOMHOTO spa IPH B3aUMOEHCT-

BHH C APYTUM SAPOM WJIU C 3JIEMEHTAPHON YaCTULIEH.

DHepreTu4ecKuii BIX0/ siiepHoii peakuuu (Q) — pasHOCTH IHEp-

THil [TOKOS sZIEp M YaCTHIL 10 peaKiun u mocie Heé. Q =AE = AM¢?

2. Perth 3aa4M 110 BapuaHTaM

Bapuanr |
1. Hanncate mpomymieHHYI0 YacTUIy B YPaBHEHUH CIEAYIOUIMX SAEPHBIX
peakuui:
9 -
a) ;Be +? - 2C + !n; 6) JLi +2 > YB+ [n;
1
B) UB+ H— 'Be+?; 1) U +no> 2Zn+2+3/n
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10
2.TIpu coynapeHHH 0-4acTUIBI C AApOoM Gopa ¢ B mnpousoluia suepHas
peakuus, B pe3yibTaTe KOTOpOil 00pa3oBaoch JBa HOBBIX Spa, OJHUM
1

U3 sijep ObLIO AApO aToMa Bogopoaa | H . 3amucath sepHyIO Peakiuio

1 OIIPEICITUTE BTOPOE SIPO.

. 23

3.Kakoit snement obpaszyercs u3 9§U nocie 8 a-pacmagoB u 6 f-

pacmanos?
4.Tlepuon momypacnanga pagus T=1600ner. Onpenennutb, CKOIBKO MoJie-
Ky BemecTBa N octanercs uepes t=3200er, eciu No=10%

. 239
5. HaiiTu ned)ekT Macchl M SHEpPruro cBsizH ‘g, NP .

6. OIpeNenTh SHEPTHIO, BBIACIAIONIYIOCS NPH PEAKIIAH: fH +fH -

3 1
1H+1H
Bapuanrt 11
1. HanwmcaTs npoIyIeHAYIO YaCTHILy B YPAaBHCHHH SICPHBIX PEaKITHiA:
a) wSr—2+ 20 6) oLi+? — JHe + JHe;
B) U+ in— 'BXe+2+2.n; 1) ?+B - H +C

2.1lpu coynapeHun npoToHa llH C AApoM 37Li MIPOM3OIILIA SAEPHAs peak-

. o 1
s, B pe3ynbTaTe KOTOpoid oOpasopalicss HEHTPOH (N M HOBOE AIPO.
3anmcath SACPHYIO PEAKIHUIO U ONPEACIUTE HOBOE SIPO.

. 23
3.Kakoit snement oOpasyercs u3 925U nocie 8 a-pacnagoB u 6 f-

pacnianoB?
4.Tlepuon momypacnana paaus T=1600metr. Onpenenuts, CKOIBKO MoJIe-
kyn BemectBa N octanetcs uepe3 t=800ner, eciu No=10%.

. 239
5. HaiiTi 1ed)eKT Macchl M SHEPIUIo CBSI3H g, PU .

6. OnpenennuTs SHEPTHIO, BBIACISIONIYIOCS IIPH pPEaKInu: g Li+ 11 H—
JHe+ He.

®opma npenocTaBiaeHNst pe3yJIbTaTAa. BBHIIOJHEHHBIE 3aa4d
B T€TPa/IX JUIS PAKTUYECKUX padoT.

Kpurtepuu onenku:

OneHKa «OTJIUYHO» CTaBUTCSA 3a paboTy 6e3 OMmMOOK U HEJOYETOB,
WY UMEIOLIYIO0 He 0oJiee OHOTO Helouera.

OneHKa «XOpOIIO» CTAaBUTCSA 32 PabOTy, BBIIOJIHEHHYIO IOJHO-
CTBIO, HO IIPYU HAJIU4YUU B HEMl:
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a) He OoJjiee OHOM HerpyOOii OIIMOKK U OJJHOTO HEJ0YETa;

0) nm He OoJiee IBYX HETOYECTOB.

OneHKa «y/I0BJIeTBOPUTEIBHO» CTABUTCS B TOM CIIydae, €CIii CTy-
JICHT MPABUIILHO BBIMOJIHII HE MEHEE TTOJIOBUHBI pabOThI HITH JOMYCTHIL:

a) He OoJiee IBYX IpyObIX OIIHOOK,

0) nnm He O6oJiee oOAHOM rpy0O0 OMMOKK U OJTHOTO HEI0UeTa,

B) WK He OoJiee IBYX-TPeX HErpyObIX OIMIHOOK,

T') WK OJTHOM HerpyOol OIMOKK U TpeX HEI0YETOB,

J) WIK TIPU OTCYTCTBHHU ONIMOOK, HO TIPU HAJTMYUU 4-5 HEIOUCTOB.

O1eHKAa «HEYTOBJIETBOPUTEIBHO» CTABUTCS, KOTIa YUCIIO OIIHOOK
U HEJI0YCTOB MPEBOCXOIUT HOPMY, MPH KOTOPOIH MOKET OBITh BHICTABJICHA
OIICHKA «3%, HITH €CJIH MPABUIBHO BBHIMIOJIHEHO MCHEE TIOJIOBUHBI PAOOTHI.

Tema 1.1 Mexanuka
JladopaTopHasi pa6ora Nel

HcciienoBanue 3aBHCHMOCTH CHJIBI TPEHHS OT MAcChI Tejia

Heas padoThI: HAYYUTHCA ONPEEIATh CUILY TPCHUS ONBITHBIM ITy-
TEM C MMOMOIIBIO TUHAMOMETpA, MNPOBCPUTH 3aBUCUMOCTH CUJIBI TPCHUA OT
Macchl Tea.

BoinosiHuB padory, Bl Oyaere:

YMETB:

- OIIPEJENISITh CUILY TPEHHUS ONBITHBIM ITyTEM

MartepuanbHoe ofecmedeHHe: HaOOp Tpy30B, ITUHAMOMETp, JH-
Helika, BeCBI, pa3HOBECHI, ICPEBSIHHBIA OpyCcOK

3ajganue
5. [ToBTOPUTH OCHOBHBIC TIOHATHS JUHAMUKH.
6. [IpoBepuTs Ha MPAKTHKE 3aBHCUMOCTH CHJIBI TPEHHS OT

MacCcChI T€J1a
HOpﬂIlOK BbITIIOJIHCHU A paﬁOTbI

1. [Tonoxuthk OpycoK Ha JAepeBIHHYIO JUHEHKY. Ha Opycok moctaBbTe
Ipys.

2. IIpuxpenure k Opycky AuHamoMeTp. PaBHOMEpHO TSHHTE BIOJb
JIMHEHKH.

3. B3BecbTe Opycok U Ipys3.

OmsiT 1. Onpenenum Bec 1 rpy3a ¢ IOMOIIBIO BECOB

Omnpit 2. Omnpeenum Bec 2 rpy30B € IOMOIIbIO BECOB
Omnpit 3. OnpenenuM Bec 3 Tpy30B C IOMOIIBIO BECOB
HauepTuts rpaduk 3aBUCHMOCTH CHJIBI TPEHUS OT Beca Tea:
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| -
>
Cnenatb BbIBOA 10 padoTe

Pe3yabTaThl H3MepeHnii ¥ BHIYMCJIEHHI MPeICTABUTH B TadJauLe
®opMa npegocTaBIcHUS pe3yabTaTa

Ne Bec Tena AP, H Cuma  Tpe- | A Fop H

OITBI P,H Hus, Fpp,H

Ta

1

2

3

KoHTpoabHbIe BONpOCHI

1. IloyeMmy dYenoBEeK MOXKET IOCKOJIB3HYTHCSA, HACTYNHB Ha TBEPIYIO
CYXYIO TOPOIINHY WX OyCHHKY?

2. Tlouemy nerxo MOCKOJIB3HYTHCS Ha CBeXKel apOy3HOH Kopke (OaHaHO-
BOI KOXKype) IMOTAaBIIeH Mo HOTY?

3. Tlouemy TedyeHne BOJBI B PEKE OKOJIO OEpPETOB M THA MEAJICHHEE, YeM
TocepeIMHe ¥ Ha MTOBEPXHOCTH?

4. Eciam mepecraTh rpectu BECIAMHM, JIOJKa CKOPO OCTaHABJIMBAETCS.
[Touemy? JI7st 4ero COPTUBHBIE JIOJKU TOTUPYIOT?

5. PaccmoTpuTe BHUMATENbHO, KaK COTKaHAa M3 HUTOK Kakasi-HUOYIb
nérkas xJjom4atoOyMa)cHas TKaHb, HAIPUMEP CUTEIl, CATHH, Mapisl U
1.11. UTo mpowusonuio Ok ¢ TKaHbIO, eciu Obl He TpeHue? Kakoil mate-
pHal caMblif «KampHU3HBINY, CHIBHO CHIIETCS IPH IIUTHE?

6. llIBeiiHbIe UrOJIKK OTIIOJIMPOBAHBI J0 Onecka. [Jist Kakol IeH Hy»KHa
Takas TIIaTeabHas mnoaupoBka? Ilodyemy pikaBOW HUIIOH TpPyIHO
LIUTB?

7. Jlns gero Ha KPBILIKHU MMy3bIPHKOB U OYTBUIOK HAHOCST HACEUKHU?

8.  C kakoil 1enbo rUMHACTHI (IUTAHTUCTHI), IPUCTYIAsE K BBIIOJIHEHUIO

pra)KHGHI/Iﬁ Ha TMMHAaCTUYCCKUX CHApsAAax, HATUPAIOT JIaJOHU PYK
MOKEHOM MarHe3uen — BCHICCTBOM, XOPOILIO MOTJIOMAIOIIUM BJIary

29
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Kpurepnu ouenku:

OueHKa «OTJINYHO» CTABUTCS, €CIIH CTYACHT:

a) BBIIOJHMUI paboOTy B HOJHOM 00BEME ¢ COONIOIeHHEM HEOO0XOMH-
MO¥H NOCIIEJOBATENILHOCTH IPOBEICHHS OIBITOB M M3MEPEHUIA;

0) B IPEICTaBICHHOM OTYETE IPABUIIBHO M aKKyPaTHO BBIITOJHIII BCE
3aIMCH, TaOJIUILy, BBIYHUCICHUS U CHeJall BEIBOBI;

B) MPABUJILHO BBIMIOJIHIII aHAJIU3 TOTPEITHOCTEH;

r) cobmroan TpeboBaHusl 0€30MaCHOCTH TPY/Ia;

J) OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI (YCTHO MIIM MUCBMEHHO).

OueHKa «XOPOLIO» CTaBUTCS B TOM CJIydae, €CIIM BBIOJIHEHBI TPeOo-
BaHMS K OIICHKE «OTJINYHOY», HO:

a) OIBIT NPOBOJAWIICS B YCIOBHAX, HE 00ECICUHBAIONINX JOCTATOYHOU
TOYHOCTH M3MEPCHHUH,

0) ImomymieHO ABa-TpU HemodeTa, WM He Ooyee OgHON HerpyOoit
OLIMOKHU M OHOTO HelodeTa

B) OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI (YCTHO WIIH NHCHMEHHO).

OueHKa «yl0BJETBOPHTEIbHO» CTABUTCS, €CHM paboTa BBIIOJIHEHA
HC IIOJIHOCTBIO, HO O6T)CM BBITTOJIHEHHOHN 4YacTH TaKOB, UTO IIO3BOJISACT ITO-
JIYYUTb MPaBUIIbHBIC PE3YyJIbTAaThl U BbIBObI, NI €CJIN B XOJ€ MPOBCACHUA
OIIBITA ¥ U3MEPEHHH ObLIH JOTYIEHBI CIEAYIONINE OLUINOKH:

a) OIIBIT ONPOBOAUJIICA B HCPALMOHAJIBHBIX YCJIOBHUAX, YTO IPUBCIIO K
MOJIYYSHHIO PE3yJIbTATOB C OOJIBILECH NOTPENTHOCTHIO,

0) win B oT4eTe ObLIN MOMYIICHBI B OOIICH CI0KHOCTH He OoJiee IBYX
omMOOK (B 3amMCSAX EIUHUI, W3MEPEHHSAX, B BBIYMCICHHAKX, Tabiuuax,
aHAJIM3e NOTPEIIHOCTEeN | T. A.), He MPHHIUIIHAIBHOTO JUIs TaHHOH paboTh
XapakTepa, HO MOBJIUSBLIMX Ha Pe3yJIbTaT BBIIOJHEHHS,

B) WJM HE BBHIIOJHEH COBCEM WIH BBHINOJHEH HEBEPHO aHAIU3 IO-
rpemHocTel

T) Wik paboTa BBITOJIHEHA HE MOJHOCTBIO, OHAKO 00BEM BBIIOJIHEH-
HOM YacTu TaKOB, YTO IIO3BOJIACT MNOJYYUTH MPABUIIBHBIC PE3YJIbTATbhl U
BBIBO/JIbI IO OCHOBHBIM, IIPUHIUIIHNAJIBHO BaXHBIM 3a/la4aM pa6OTI)I;

J1) YaCTUYHO OTBETHJI Ha KOHTPOJIbHBIE BOMPOCH! (YCTHO WM MUCH-
MEHHO)

OlieHKa «HEey0BJETBOPUTEIbHO)» CTABUTCS B TOM Cllydae, eCliu:

a) paboTa BBINOJHEHA HE TIOJIHOCTHIO, M 00BEM BBITIOJIHEHHOW YacTH
paboTHI HE MO3BOJISIET C/EaTh NPABMIEHBIX BBIBOJIOB,

0) WM OIBITHI, U3MEPEHHs, BBIYHCICHHS, HAOIIONCHHUS NMPOU3BOJIHU-
JIMCh HETIPaBHJIBHO;

B) HE OTBETHJI HA KOHTPOJIbHBIE BOTPOCHL.
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Tema 1.2 OcHOBBI MOJIeKYIAPHOI (PU3UKH U TEPMOAMHAMHUKH
JlabopaTopHasi paGora Ne2
IIpoBepka razoBbix 3aK0HOB: 3aKkoHa boinsa-Mapuorra

Ile.m, paﬁon: OKCIICPUMCHTAJIbHAasA MPOBCpPKa 3aKOHa borins-

Mapuorra.

CTHn

BoinosiHuB padory, Bol Oynere:
YMETh:
- JKCIIEPUMEHTAJILHO ONPENENATh MapaMeTphl ra3a U UX 3aBUCHMO-

MaTtepuanabHoe ofecmedeHue: IIIMHIP C MPOOKOH, BoAa, TpyOKa

CO IIKAJIOW, TNHEWKa, 6apoMeTp.

3aganue
1. ToBTOpuTH OOBEAMHEHHEII rA30BHII 3aKOH.
2. TlpoBeputh Ha TpakTHKe COOMIOJCHHE 3aKkoHAa boiims-
Mapuorra.
Ilopsinox BBINOJHEHHUS PAdOThI

3akon boiinsg-Mapuorra a5 u3zoTepMuyeckoro mpoiecca (T=
CoNst, v=CoNst) sIBIsIETCSI YaCTHBIM CIy4aeM 00beINHEHHOTO ra3o-
BOIO 3aKOHA:T. €. JaBJICHHE ra3a 0OpaTHO MPOMOPIMOHAIBHO €ro
o0bemy.

= RVi_RV,

DTy 3aBUCUMOCTH MOKHO TPOBEPHUTH OIBITHBIM ITyTEM:
| crioco0:

Sl v

31



CoOpatp yCTaHOBKY IO pUCYHKY 1.

Omnpenenuts 00beM raza ( Vl) B TpyOKe, IPUHSB IUIOIMAAb €€ CeUCHHUS
N 2

paBHoO# 1 cm”™ .

[To GapomeTpy onpeneTuTh BEIUINHY aTMOC(HEPHOTO JaBieHU ( P1 ).
OmycTuth TpYOKY OTKPBITBIM KOHLIOM B BOJY U OTIPENIEIIUTH HOBBIH 00BbEeM

Bo3yxa B Tpyoke (V). b PV
, =
. JaBnenue rasa B tpy6ke (P, ): v,
BOJIHOTO cTON0a, 114 ; Py =P+ Posom
Peod.cm. = p : g : Ah

K2 M
p =1000 — mwrorsocts Bome; § =9,8— — ycropenne
M C

CBOOO/IHOTO MaJICHUS;
Ah — Bricora cTon6a xuakoctn (cm.puc. 1)

4, [punsie Bropoil pesynstar P, 3a ucTuHHOE 3HaYcHHe
JaBIICHUS,
BHIUMCIUTEL abcomoTHyo (A) u otHOCcUTenbHYIO (0) mMO-
TPEIIHOCTH:
5. Pe3ynbTaThl n3MepeHuil U BEIYMCIICHUH 3aHECTH B TaOIHIly
1.
6. Cnenatp BbIBOJ 1O paboTe.
KoHTpoabHbIe BONPOCHI
1 BapuaHT
1. KakoBBI OCHOBHBIE NOJIOKCHHS MOJIEKYJISPHO-KHHETHYECKOM
Teopun?

2. YTO MPOUCXOAUT C KHHETHUECKOW SHEPIUeH MOJICKYJ BEIIeCTBA
MIPY IOHM)KEHUN TeMIIepaTyphI?

3. TloueMy 3aKIIFOYCHHBIN B COCY/[] ra3 JaBUT HA CTEHKU cOCyaa?

4. KakoBa 3aBUCUMOCTb TUIOTHOCTH Ta3a OT JaBJICHUS MPH MOCTO-

SIHHOM Temmieparype?

Kaxkoii ra3 Ha3piBaeTcs HaeaabHBIM?

Kakomy 3akoHy moquuMHSETCS M30TEPMUYECKHUI Ipolecc B ra-

3e?

2
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el NS

B HUWIMHAPE AU3CIIA BO3AYX CIHKHUMACTCA OT 0,8'105Ha A0

20-10°Tla. O6bem npu 5ToM ymeHbmaeres ot 10,5 xo 31. Ha-

yasbHas Temrneparypa 37 °C. Omnpenenuts KOHEYHYIO TeMIIepa-
TYpYy.
IIpu Temneparype 20 °c JIaBIICHNE BO3/yXa B OAJUIOHE PaBHO
10" Tla. Tlpn Kkakoil TemmepaType HaBlCHHE B HEM OyZeT
0,46MIla?
2 BapuaHT
B yem cocrout OpoyHOBCKOE ABHKCHHE?
Kakne mapameTps! XapaKTepH3yIOT COCTOSTHHE ra3a?
Yem oObsicHsIeTCS JaBieHue ra3a? EqUHULB ero n3MepeHusl.
ITouemy naBieHHe rasza ImpU H30TEPMUYECKOM CIKAaTHH BO3-
pactaet?

33



(I)OpMa npeaoCcraBjJIeHUud pe3yjibTara

Tabnuna 1.
Oovem JlaBne- O6beM JaBnenune | laBne- Bricora JaBJie- Abcomor | OTHOCH-
Vl’ e HUE HUE cTonba HHue Has TI0- TeIbHas
KUJAKOCTH F)(;U’ [lq | Tpem- ToTperI-
|:)1, Ia V., M |:)2’ Ila Ah, m HOCTH HOCTH
Adla | 0,Ma

Py, [a




o

Kakoii ra3 HazsiBaeTcs uaeaabHBIM?

6. MOXHO JM W3 ypaBHEHHs COCTOSHHSI Ta3a MOJYyYUTh 3aKOH
Boitsa-Mapuorra?
7. B 6amnone emkocTsio 80 TUTPOB HAXOTUTCS ra3 IMOJ JaBIICHU-

5 . .
em 3,9-10°Ia. Kakoit o6bem 3aiiMeT ra3 mpu HOPMaTbLHOM
armoc¢epHom nasnennu 0,1 MITA. TIponecc n30TepMUUECKHH.

8. IIpu Temnepatype 10 °C  naBnenue BO31yXa B 0aJJIoOHE PaBHO

10* Ma. Ilpu Kakoii TemmepaType IaBICHHE B HEM OyxeT
0,26MIla?

Kpurepnu ouenku:

O1eHKa «OTJIMYHOY CTAaBUTCS, €CITH CTYICHT:

a) BBINOJHWI paboOTy B TOJHOM 00BEeMe ¢ COONIOIeHHEeM HEO0OXOMH-
MO TTOCIIEeJOBATEIIFHOCTH TIPOBEICHNUS OIBITOB U M3MEPEHHIA;

0) B IPEACTABICHHOM OTYETE MPABWIBHO U aKKYPAaTHO BBIIIOJIHUI BCE
3aMuCH, TaOJIMIly, BBIYMCICHUS U CIICNIANT BBIBOIBI;

B) MPaBIJIBHO BBITIOJIHWII aHAJIU3 TIOTPEIIHOCTEH;

r) coburoan TpeboBaHus OE30MACHOCTH TPY/Ia;

1) OTBETHJI HA KOHTPOJIbHBIE BOIPOCHI (YCTHO MJIM IUCBMEHHO).

OI1lcHKa «XOPOII0» CTABUTCS B TOM CJIydae, €CIIU BBIMOJHEHBI TPeOO-
BaHUS K OIICHKE «OTJIMYHOY, HO:

a) OIBIT MIPOBOJWIICS B YCIOBHUSX, HE 00€CIICUNBAIOIINX OCTATOYHON
TOYHOCTH H3MEPCHHUH,

0) IOmymieHO ABa-TPU HeIodYeTa, WIH He Ooiee OXHOW HErpyooi
OIIMOKY U OJHOTO HEeJ0YeTa

B) OTBETHJI HA KOHTPOJIbHBIE BOTIPOCH! (YCTHO WIIM MHCHMEHHO).

OI1leHKa «YyAOBJETBOPUTEIBHO» CTABUTCS, €CJIM PaboTa BBIMTOJHECHA
HE MOJHOCTHIO, HO 00BEM BBIMIOJHEHHOW YaCTH TaKOB, YTO MO3BOJISET MOJY-
YUTh MPABHIbHBIC PE3yJbTAaThl M BBIBOJBI, WM €CIIH B XOJE MPOBEACHUS
OTIBITA U M3MEPECHUN ObLTH TOMYIIEHBI CJCAYIOIINE OIIHOKH:

a) OIBIT MPOBOAWJICS B HEPALMOHAIBHBIX YCIIOBHSX, YTO MPUBEIO K
MTOYYCHHIO PE3YIIBTATOB C OOJBIIEH TOTPEITHOCTHIO,

0) wu B oT4eTe OBLIN MOIYIIEHBI B O0IIEH CI0KHOCTH He Ooliee TBYX
oImMOO0K (B 3aIUCAX CIUHHMI, I3MEPCHUAX, B BBIYHACIICHUSIX, TaOJHIAX, aHa-
JIU3€ MOTPEUTHOCTEH | T. 1.), He MPHHIUIIHAIBHOTO I TaHHOH paboTH Xa-
pakTepa, HO MOBIHUABIINX HA PE3yJbTAT BHIIOJTHEHHUS,

B) WIM HE BBIIOJHEH COBCEM WM BEINIOJIHEH HEBEPHO aHAIHU3 I0-
rpelHocTen

r) win paboTa BBINIOJHEHA HE TONHOCTHIO, OHAKO 00BEM BBHITTOJHEH-
HOW YaCTH TAKOB, YTO IO3BOJISCT MMOJIYYUTh NMPABHIBHBIC PE3yIbTATHI U BbI-
BOJIBI [T0 OCHOBHBIM, ITPUHITUIINAIBHO BAKHBIM 3a1a4aM PaboThI;



Jl) YaCTUYHO OTBETWJI Ha KOHTPOIBHBIC BOIMPOCH (YCTHO WM MHUCH-
MEHHO)

OtieHKa «HEeyI0BJETBOPUTEIbHOY» CTABUTCS B TOM Cllydae, eCliu:

a) paboTa BEIOJIHEHA HE MOJTHOCTHIO, U 00BEM BBITIOJTHEHHON YacTH
paboThI HE MO3BOJISIET C/IeNaTh MPABUILHBIX BBIBOJIOB,

0) WM OMBITHI, U3MEPCHHUS, BBIYNCICHUS, HAOIIONEHUS ITPOHU3BOIM-
JIICh HEMPaBUIIBHO;

B) HE OTBETHJI HA KOHTPOJIBHEIC BOIIPOCHI.

Tema 1.2 OcHOBBI MOJIEKYJIAPHOH (PU3MKH M TEPMOAMHAMHKH
JlaGopaTtopnas paGora Ne3
HN3mepenue BJIAKHOCTH BO31yXa

Ileab padoThl: ONMBITHOE ONpEAEIEeHHE aOCONIOTHON M OTHOCHTEINb-
HOH BIIAKHOCTHU BO3IyXa.

BeinosiHuB padory, Bel Oyaere:

YMETB:

- pa3nu4aTh aOCONIOTHYIO U OTHOCUTENBHYIO BIQXKHOCTD

-paCCUYUTBIBATH U SKCIICPUMEHTAJILHO ONPECACIATH BJIAXKHOCTh BO3yXa
Pa3IUYHBIMU crioco0aMu

MarepuanbHoe oGecmedeHHe: IICUXPOMETpP, THUTPOMETp, TabiaHLa
«/laBneHue HACBILEHHBIX IIAPOB BOJBI IIPU PA3JIMYHBIX TEMIIEPATYPAX)»

Buumanue! Ilpu BbinoJiHeHUH PadoOThI € 0C000H OCTOPOKHOCTHIO
o0pawmaiitecs ¢ Tepmomerpamu. He nomyckaiite nagenus repmomerpa!l

3ajganue

1. CaMoCTOATENBHO ONPENETUTh OTHOCUTEIbHYIO BJIAXKHOCTh BO3-
JyXa 1o TICUXPOMETPUIECKOl Tabmuile.

2. Onpenenutb TOUKY POCHI.

3. Hayuutbcst monb3oBaThes Tabnuieil «J/laBiieHHe HACHIIEHHBIX
MapoB BOBI [IPU PA3IUUHBIX TEMIIEpaTypax»

Iopsinox BeINOJHEHUS PA0OTHI

1. OmnpeneneHrue OTHOCHTENBbHON BIAXKHOCTH BO3AyXa IICH-
XpOMETPOM.

IcuxpoMeTp cOCTOUT U3 CYyXOro U BIaKHOTO TEPMOMETPOB.

PaccmoTpuTe NCUXpOMETp U ONpefenuTe TAe CyXOHW U BIaKHBIN Tep-
MOMETpEI.

a) N3MEPUTH TTOKA3aHM CyXOT0 U BIAYKHOTO TEPMOMETPOB!
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0) HCHONB3YsI NCHXPOMETPHYECKYIO TaOJIUILy, ONpPEAEINTh OTHOCH-
TENbHYIO BIA)KHOCTh BO31yXa. BHUMaTeIbHO MOCMOTPUTE HA NCUXPOMETPU-
yecKylo Tabmumy. B mepBoM BepTHKambHOM CTOJNOIE HAWAWTE IOKa3aHUS
BAILIETO CYXOr0 TEPMOMETPA, B NEPBOM TOPU3OHTAIBHON CTpPOKE HalauTe
Bally Pa3sHOCTb TOKa3aHUIl CyXOro M BIAXXHOIO TEPMOMETpoB. To 4ucIo,
KOTOpPOE€ HaXOANTCS Ha MEPECEICHUH CTOJIONA M CTPOKHU U ABISIETCS 3HAUCHH-
€M BIJIQ)KHOCTH BO3yXa.

PesynbraThl M3MepeHNs 3aHECTH B TaOIHIy | ¥ CAeIaTh BHIBOJ IO pa-

6orte.

2. OrmpezneneHue OTHOCHTENLHOM BIa)KHOCTH BO3/1yXa KOHJIEHCA-
LIUOHHBIM TUTPOMETPOM.

KonneHcanoHHBINH TUIpOMETpa — 3TO pe3epByap ¢ OTHOIUPOBAHHOM
BHEIIIHEHN MMOBEPXHOCTBIO.

a) HAJINTh B Pe3epByap HEMHOTO BOJBI M OXJI@KAATh €€ KyCOUYKaMH
npaa. Ilpu 1OCTHXKEHHH TOYKHU POCHI Ha BHEIIHEH CTEHKE pe3epByapa Ha4uu-
HaeTcsl KOHACHCALMS Tapa, COAEepIKaIerocs: B BO3AyXe (CTEHKA 3all0TEBAET).
Omnpenennurte COOTBETCTBYIOUIYIO 3TOMY MOMEHTY TEMIIEPATYpPY.

0) 3Hast TOUKY POCHI M MCTIONB3ys TaOIHUIy «3aBHCHUMOCTh IaBIICHUS
1 IUIOTHOCTU HACBIIEHHOI'O BOASHOI'O Iapa OT TEMIIEPATypbID», ONPEACIUTE
OTHOCHUTEINIBHYIO U a0COJIIOTHYIO BIaXXHOCTh BO3AYyXa.

Pe3ynbraThl M3MepeHHu ¥ BEIYUCICHUH 3alUIINTE B TAOIHIy 2 U Clie-
JaiTe BBIBOJ 1O pabore.

(I)opMa npeaocraBjJdeHUsl pe3yjibTara

1) OmnpeneneHne OTHOCHTEIBHO BIAXXHOCTH BO3AYyXa ICHXPOMETPOM.

TabGmuma 1.
Temneparypa Temneparypa Pasnocte moxa- | OTHOCUTENbHAS
CyXOTO0 TEpPMO- | BIQXHOTO Tep- | 3aHWH  TEpPMO- | BIAXKHOCTH BO3-
MeTpa, o°C MOMETPA, °c METPOB, °c nyxa, %

CraenaTs BBIBOJ 1O paboTe.

2) OmpeneneHne OTHOCHTEIFHON BIaXKHOCTH BO3[yXa KOHICHCALMOH-
HBIM THTPOMETPOM.

Tabmuma 2.
Temmne- Tou | Hasne- Mapuu- | OTHOCH- Inot- Abco-
paTypa Ka HHE Ha- | albHOE TeNbHas HOCTh JIIOTHas
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OKpYy- po- CBIIICH- JaBJIC- BJIaX- HacCkbI- BJIaxX-

XKarolle- | Cbl, | HOTO HHE BO- | HOCTb IIEHHOTO | HOCTh
ro Bo3- | °C | mapa,Ila | mamoro BO3IyXa, | Imapa, BO3IyXa
nyxa, °C mapa, [Ta | % 2

3

M

CraenaTs BEIBOJ IO paborTe.
KonTpoabHbie BONPOCHI

1. Kak no BHelHeMy BHJy OTIMYHUTH B OaHe TPYOBI C XOJIOMHON U ropsyen
BOJION?

2. Yem OOBSICHUTDH MOsIBICHHE 3UMOU MHes1 Ha OkHax?. C Kakoil CTOPOHBI
CTEKJIa OH TIOSIBUTCS?

3. HaiiTin oTHOCHTENBHYIO BIaKHOCTh BO3yXa B KOMHATE MPH 18°C, ecrm
TOouKa pockl 10 oC.

4. OtHOCHTENbHAS BIAKHOCTH BO3AyXa BEUYEPOM IpH 16°C paBHa 55%.
Brinmager iau poca, eciiv HOYbIO TEMIIEPATypa NOHU3UTCS 10 8°C?

Kpurtepuu onenku:

O1ieHKa «OTJMYHOY CTABUTCS, €CIIH CTYISHT:

a) BBIMOJHWI paboTy B MOJHOM 00beMe C COOJII0JIEHHEM HEO0OXOH-
MO IOCJIEJOBATEIbHOCTH MPOBEACHUS ONBITOB M U3MEPEHUI;

0) B IPEACTaBJICHHOM OTYETE MPABUIBHO M aKKyPaTHO BBIMIOJIHHI BCE
3arucu, TabNuIly, BBIYHUCICHHS U C/IeNal BbIBOJIBI;

B) NMPAaBMJILHO BBITIOJIHIJI aHAJIU3 ITOTPEITHOCTEH;

r) coOmoaan TpedoBaHus OE30MIaCHOCTH TPY/IA;

1) OTBETWJI HA KOHTPOJIBbHBIE BONPOCH (YCTHO MIIM MHUCBMEHHO).

OmeHka «XOpoII0» CTaBUTCS B TOM CIIydae, €CIIM BBIOJIHEHBI TPeOo-
BaHMS K OIICHKE «OTJINYHOY», HO:

a) OIBIT MPOBOJMJICS B YCIIOBHSIX, HE 00ECIIEUMBAIOLINX JIOCTATOYHOI
TOYHOCTH M3MEPEHHH,

0) momymieHo IBa-TpU HeIouYeTa, WM He Ooyiee OAHOU HerpybOoi
OIIMOKHU M OJHOTO HELOYETA

B) OTBETHJI HA KOHTPOJIbHBIE BOIPOCH (YCTHO WIIM MMMCHMEHHO).

OlieHKa «y/IOBJIETBOPHUTEJLHO» CTaBHUTCS, €CIIH paboTa BBIOJHEHA
HE TOJIHOCTHIO, HO 00BhEM BBIIIOJHEHHOHW YacTH TaKOB, YTO MO3BOJISET MOJY-
YUTh NPaBHJIbHBIE PE3YNbTaThl M BBIBOABI, WM €CIH B XOJA€ MPOBEICHUS
OTIBITa ¥ U3MEPEHHH OBIIIN JOIYIIEHBI CICAYIONINE OINOKH:
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a) OIBIT MPOBOAWJICS B HEPALMOHAIBHBIX YCIOBHSX, YTO MPHUBEIO K
MTOJTYYCHHIO PE3YIBTATOB C OOJBIIIEH ITOTPEITHOCTHIO,

0) wn B oT4eTe OBLIN MOIYIIEHBI B 00IIEH CI0KHOCTH He 0oliee IBYX
omuOO0K (B 3aIHCAX SOUHUIl, N3MEPCHUAX, B BHIUHACICHUAX, TaOIHIax, aHa-
JIU3€ MOTPEUTHOCTE! | T. [.), He MPUHINIHAIRHOTO I TaHHOH paboTH Xa-
pakTepa, HO TTOBIUABIINX HAa Pe3yJbTAaT BHITOIHEHHS,

B) WM HE BBITOJHEH COBCEM WM BBHITIOJHEH HEBEPHO aHAIHU3 II0-
TpEIHOCTEN

r') WK paboTa BHIMIOJHECHA HE TOJHOCTHIO, OJTHAKO 00BEM BBIMOJIHCH-
HOW YaCTH TAaKOB, YTO IO3BOJISACT MOJYYUTh NMPABHIBHBIC PE3yIbTATHI U BhI-
BOJIBI [0 OCHOBHBIM, IIPUHITUIINATIBHO BAKHBIM 3a7a4yaM paboThI;

JI) YaCTUYHO OTBETHJI Ha KOHTPOJBHBIC BOIMPOCH (YCTHO WM MHUCH-
MEHHO)

O1eHKa «HEeYI0BJIETBOPUTEIbHOY CTABUTCS B TOM CIIydae, eCIIu:

a) paboTa BEINOJIHEHA HE MOJHOCTHIO, © 00BEM BBITIOJTHEHHON YacTH
paboTHI He TIO3BOJIACT CICNATh MPABIIBHBIX BEIBOJIOB,

0) WIN ONBITHI, U3MEPCHMUs, BBIYNCICHUS, HAONIONCHUS IIPOU3BOII-
JIUCH HETIPAaBUIILHO;

B) HE OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI.

Tema 1.3 OCHOBBI 3J1eKTPOAMHAMHKH
JlabopaTopHas pa6ora Ned

Omnpepnenenne IC 1 BHyTpPeHHEro CONpOTHBJIECHUS HCTOYHHKA
TOKa

Henab padorbl: ONBITHBIM NyTEM HayuuTbesa onpenenst IAC, uc-
TOYHHKA M €TO BHYTPEHHEE COMPOTUBIICHHE.

BoinosiHuB padory, Bol Oyaere:

YMETh!

- onpenersith DJ{C uCTOUHMKA TUTAHUS

- pasznMyaTh ¥ PaCCUUTHIBATh BHYTPEHHEE M BHEIITHEE CONPOTUBICHUS
HCTOYHHKA

MaTtepuanbHoe ofecreyeHHe: FMCTOYHUK IEKTPUIECKONH HHEPTUH,
amIiepMeTp, KII04, BOJILTMETP, COEIMHUTEIbHBIE IPOBOJA, HOTPEOUTEND
ANEKTPUUECKON SHEPTUH.

3amanme
1. Hcnons3ys BonsT™MeTp, onpenenuts IJ]C ucTouHuka Toka.
2. Onpepenuts BenuuuHy OJIC U BHYTPEHHEro CONpPO-

TUBJICHUS MCTOYHUKA TOKA, MHCIOJb3Yys IIOKa3aHUsA amIepMmerpa |
BOJIETMETpA.
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Ilopsinox BeINOJHEHNS PA0OTHI

1. Cobeprure  IJIEKTPHUECKYIO - /"}E{\l +
ens 1o cxeme (Puc.1) RNy

2. Ompezenure LEeHY HA€NeHUA | |
SIEKTPON3MEPUTENBHBIX —
nprOOpOB. T

3. M3mepsre DJIC  wmcrouHmMKa
Toka. [[ns aToro ompenenute
MOKa3aHMUsl BOJIBTMETpA TIPH Puc. 1
Pa30MKHYTOM KIIFOYE.

4. W3MepbTe BeJIMUMHBI CUIIBI TOKA M HANpsDKEHHS Ha U
BHEITHEW YacTH LIENH, 3aMblkasi Kitodu. Paccuuraiite =
COIIPOTHUBJICHHE 110 (hOopMyJIe: I

5. V3MeHsAs TONOXKEHHsI ABMKKA PEOCTaTa, MOBTO-
pute m3MepeHus (11.3) emeé ABaXIbl. ¢—1IR

6. Bbluucnure BeNWYMHY BHYTPEHHETO COMPOTHB- r= f
JeHus 110 hopMyIe:

7. PesynbraTel m3MepeHnid 1 BRIYHUCIICHUH 3aHeCUTe B Ta0HITy 1.

8.  Cnenatb BbIBOJX 10 paboTe.
®opma npegocTaBIecHUs pe3yabTaTa

Ne g, U, |, R, R, R, Ecps E—&

mo | B B A [Om [Om |OM |B o0=—-2.100%

&

1

2

3

KonTpoabHbie Bonpochl

1. Tloyemy moka3aHHs BOJIBTMETPA MIPH PA30OMKHYTOM H 3aMKHYTOM
KITIOUE pa3InIHbl?

2. s memepenns DJIC UCTOYHHKA TOKAa U €r0 BHYTPEHHETO CO-
MPOTHUBJICHHSI CTYJICHT cOoOpall cxeMy, n3o0paxéHHyo Beilie. [Ipu sTom
BOJIETMETP TOKa3an 5 Bouib, a ammepmerp — 1 Ammep. [locne pa3mbika-
HUS KIIt04Ya BOJIbTMETpa mokazan 6 Bonet. Yemy paBubl D/]C nctounnka
TOKa U €r0 BHyTPEHHEE CONPOTUBIEHUE?

3. DJIC ucrounuka toka 3 B, a BHyTpeHHee compotusienue 0,5
Owm. Comportupnenue BHemHel yactu uenu 10 OM. Haitnure cuimy Toka
B LIEMH.

4. Cuna toka B 1enu paBHa 0,4 A., BHyTpeHHEE COIPOTHBIICHUE
ucroyHuka toka 0,5 Owm, BHemnee-4,5 Om. Kakosa 3/]C ucrounuka?

Kpurtepuu onenku:

O1eHKa «OTJIMYHOY CTaBUTCS, €CITH CTYJICHT:
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a) BBINOJIHWI paboTy B MOJHOM 00BEME ¢ COOJIOEeHHEM HeoO0Xoau-
MO TTOCIIEJOBATEIIEHOCTH TPOBEICHNUS OIBITOB U M3MEPEHHIA;

0) B IIpeCTaBICHHOM OTYETE MPABWIBHO W aKKYPaTHO BBIIIOJIHHI BCE
3anmcH, TaOJIHIly, BBIYHCIICHUS U CIENIAN BEIBOIKI;

B) IIPaBIJIFHO BBITIOJTHIII aHAJIH3 ITOT PELITHOCTEH;

r) cobmoan TpedboBaHua OE30MIaCHOCTH TPY/Ia;

1) OTBETHJI Ha KOHTPOJIBbHBIE BOIPOCHI (YCTHO MM IIACBMEHHO).

OueHKa «XOPOIIO» CTaBUTCS B TOM CJIydae, €CIIM BBIOJIHEHBI TPeOo-
BaHMS K OIICHKE «OTJINYHOY», HO:

a) OMBIT NMPOBOJMJICS B YCJIOBUSIX, HE 00ECHEYMBAIOIINX JIOCTATOYHOM
TOYHOCTH M3MEPEHHH,

0) momymieHO IBa-TpU HEJO4YeTa, WIM He Oojiee ONHON Herpyooii
OIIMOKY U OJHOTO HEeJoYeTa

B) OTBETHJI HA KOHTPOJIbHBIC BOTIPOCH (YCTHO HITH MMMCHMEHHO).

O1eHKa «yAOBJIETBOPUTEIBbHOY» CTaBHUTCS, €CIIH padoTa BBHITOJIHECHA
HE MTOJTHOCTHIO, HO 00BhEM BBITIOJTHEHHOW YaCTH TaKOB, YTO TO3BOJIIET IOITY-
YUTH TIPABIJIBHBIC PE3yJbTAaTHl M BBIBOJABI, WM €CIIH B XOJE NPOBEACHUS
OTIBITA U M3MEPCHU OBLTH TOMYIIEHBI CIICAYIOIIHE OITHOKH:

a) OIIBIT NPOBOAUIICA B HEPALMOHAJIBHBIX YCJIOBUAX, YTO IPUBCIIO K
MOJTYYSHHIO PE3yJIbTaTOB C OOJIBILECH NOTPENIHOCTHIO,

0) win B oT4eTe OBLIN MOMYIICHBI B OOIIEH CI0XKHOCTH He OoJiee TBYX
OIlII/I6OK (B 3alrcdax €AUHUIL, UBMCPCHHUAX, B BbIYUCIICHUAX, Ta6m/1uax, aHa-
JIU3€ MOTPEUIHOCTE! U T. A.), He MPUHIUIHAIBHOTO I JaHHOH paboThl Xa-
paKTepa, HO NOBJIMABIINX HA PE3YJIbTAT BHIIIOJIHCHUA,

B) WM HE BBITOJHEH COBCEM WM BBINIOJHEH HEBEPHO aHANU3 II0-
rpemHocTen

) Wiu paboTa BBITIOJHEHA HE TIOJHOCTHIO, OHAKO 00BEM BBHIITOIHEH-
HOW YaCTH TAaKOB, YTO IO3BOJISACT IOYYUTh MPABHIBHBIC PE3yIbTATHI U BHI-
BOJIBI IT0O OCHOBHBIM, IIPHHITUIHATIHHO BaXKHBIM 3a/1a9aM PaOOTHL;

JI) YaCTUYHO OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI (YCTHO WM ITHCH-
MEHHO)

OlieHKa «Hey0BJIETBOPUTEIbHOY» CTABUTCS B TOM Cllydae, eCliu:

a) paboTa BBITIOJHEHA HE TIOJHOCTHIO, U 00bEM BBITIOJHEHHOW YacTH
pa6OTBI HE TMMO3BOJIACT CACJIATH IMPaBUJIBHBIX BHIBOIOB,

0) WU OMBITHI, U3MEPEHUS, BBIYUCICHUS, HAOIIONCHUS TPOU3BOIH-
JIUCH HETPABUIIHLHO;

B) HE OTBETHJI HA KOHTPOJIGHBIE BOTIPOCHI.

41



Tema 1.4 KoJie6aHus1 U BOJIHBI
JlaGopaTopuas pagota NeS
H3y4yeHne 3aBUCHMOCTH MepPHOAA KOJIeOaHUH MaTeMaTHYeCKOI0

MasITHHKA OT €ro JJUHbI
eab padoThl:

1. OmnpenenuTs NEpUOJ M YACTOTY KoeOaHUN MaTeMaTHUECKO-
ro MasiTHUKA.
2. [TokazaTh 3aBUCHMOCTH IEPUOJa U YaCTOTHI KoJeOaHUi OT

JUTMHBI CaMOr'0 MasiTHUKA

BoinosiHnuB padory, Bol Oyere:

YMETh:

-OIpeaeIATh MapaMeTPhl KOJIeOaTeNEHOTO BIKCHIS,

- 3HAaTh 3aBUCHMOCTD ITapaMEeTPOB KOJIEOATEIHHOTO IBUKCHUS APYT OT
Apyra

MarepuajbHoe ofecniedyeHe: ILITaTUB C JIEp>KaTeIeM, IIApUK, MOA-
BELEHHBI HA HUTH JUIMHOM OKOJIO METPA, JINHEHKA, CEKYHIIOMED.

3aganne

1. W3yunth konebarenbHOE ABMYKEHNUE HUTSIHOTO MasiTHUKA.

2. Omnpenenauts MEPHOI U YACTOTY MPH KOJCOAHUAX MasSTHH-
Ka C pa3HOM JIMHOM HUTH.

3. BBIACHUTB, KaKk 5TH XapaKTEPUCTUKH 3aBUCSAT OT JJIMHBI
MasTHUKA.

Hopsaok BbINoJIHEHUS PA0OTHI
1. Usmepwurh [UIMHY HUTH
2. Tloacumrate umcio KoysebaHUH, BpeMsl U BBIYMCINATh |7 = —
niepron kKosebanuii mo popmyie: n
3. V3MeHWTh ANMHY HWTH, MOCYMTATh YHCIO Koyieba-
HUH, BpeMs ¥ BEIYHCIIUTD NIepHOA KojieOaHuii Ipy TaHHOW JUTHHE.
4. JlaHHBIC U3MEPEHUH U BEIYUCIICHHUH 3aHECTH B TAOJIHUITY

5. Omnpenenuts yactoty Kosiebanuii mo popmyne: |V = —

6. IloxyueHHbIC TaHHBIC 3aHECTH B TabiMIy 1.
7. CpaBHUTH HEPHOJ M YACTOTY MaTEeMAaTHYECKOTO MAasTHHKA, IIONY-
YeHHBIC Pa3HBIMU CTIOCOOAMH.
8. Cnenats BbIBOA 1O padore.
®opma npegocTaBIcHUS pe3yabTaTa
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Tabimma 1.

Ne ombiTa

2

Jnuaa MasTHHKa |, M

Yucno koaebaHuii N

Bpewms xonebannii t, ¢

[epuon xonebanwmii T, ¢

Yacrora konebanuii v, I'l

arwn

@

KoHTpoJibHbIE BOPOCHI

1 Bapuanr

Uro nHaswpBatoT koieOanuem? Korma koneOaHMs Ha3bIBAIOTCS CBOOOI-
HBIMH, BBIHYXJICHHBIMH, COOCTBEHHBIMU?

Kaxas cuna Ha3zpIBaeTCsl BO3BpAIAIOLIEH?

CoopmynupyiiTe onpeeieHe MaTeMaTHIeCKOTr0 MasiTHUKA.

Uro Ha3bIBaeTcs (a3oi KonedaHus?

IIpu xakuX yCIOBHSIX MOXKHO HAaONIOJATh SIBICHHE MEXaHHUECKOTO pe-
30HaHca?

Mastrauk coBeprmt 20 xonebanwmii 3a 1 munHyTy 10cekyna. Haittu me-
PHOJ, YacTOTy ¥ IUKJIMYECKYIO YaCTOTy KoJeOaHu.

VYpaBreHue xonebanuit mmeer Bua: X=8 co0s 0,8t. Ompenenuts X, T, V,
Po-

Haiitu Maccy rpy3a, KOTOpEIH Ha MPYXHHE XKecTKOCThio 350H/M memaet
30 xoneGaHMH.

2 BapuaHT

KaKI/Ie ycioBus HeO6XOI[I/IMI)I JUI1 BOBHUKHOBCHHSA U MOAACPIKAHUA KO-
nebanuit?

KakoBo pazmuume Mexay 3aTyXarollMMH K He3aTyXalollMMHU Kojeba-
HUASMHU?

Uro Ha3pIBaecTCS MEPUOJOM KOJICOaHUH, B KAKUX SAWHUIAX OH M3MeEpsi-
ercs?

Kak 3aBucur mepuon KoleOaHWUN MaTeMaTHYECKOTO MAasTHHKA OT €ro
JUTHHBI?

[pu KakuX YCIOBUSIX MOXKHO HAaOJNIOJATh SBICHUEC MEXAHHYECKOTO pe-
30HaHca?

CkonbKo KojieOaHUi coBepIIaeT MaTeMaTHYECKUN MasTHUK JUIMHOH 2
MeTpa 3a 6 MuHyT? KakoBa cOOCTBeHHAs 9acTOTa STHX KoJeOaHMit?
YpaBuenue kosnebanuii umeet Bua: X=10 cos 1,2t. Onpenenuts X,, T, V,

Po-
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9. Haiiti yacrory konebanuil rpyza maccoid 200rpamMM, HOABELICHHOTO K
MIpY’KHUHE KECTKOCThIO 16 H/Mm.

Kpurepnu ouenku:

OueHka «OTJHMYHOY CTABUTCS, €CIIH CTYICHT:

a) BBINOJHWI pa0doOTy B TOJHOM O00BEME ¢ COONIOIEHHEM HEOOXOMH-
MOH ITOCIIEJ0BATEIbHOCTH MPOBEACHUS ONBITOB 1 N3MEPCHNI;

0) B IIPEACTaBICHHOM OTYETE MPABUIBHO M aKKypaTHO BBITOJIHHI BCE
3amucy, TabNuIly, BBIYHCIICHHS U C/IENAN BBIBOJIBI;

B) MPABUJILHO BBIMOJIHKII aHAJIU3 TOTPEITHOCTEH;

r) cobmroan TpeboBaHusl 0€30MaCHOCTH TPY/Ia;

J) OTBETWJI Ha KOHTPOJIbHBIE BONPOCHI (YCTHO MIIM MUCBMEHHO).

OueHKa «XOPOLIO» CTaBUTCS B TOM CJIydae, €CIIM BBIOJIHEHBI TPeOo-
BaHMSA K OIICHKE OTJINYHOY, HO:

a) OTBIT NPOBOJMIICS B YCJIOBHSAX, HE 00ECHEUNBAIOIINX JIOCTATOYHON
TOYHOCTH U3MEPEHHH,

0) IomymieHO ABa-TpW HeJodYeTa, WIH He Ooiee OXHOW HErpyoOoit
OIIMOKH U OZHOTO HEJA0UETA

B) OTBETHJI Ha KOHTPOJIbHBIE BOTIPOCHI (YCTHO MJIM MIMCHMEHHO).

OueHKa «y/IOBJIETBOPHUTEIBLHO» CTaBUTCS, €CIM padOTa BBINOJIHEHA
HE TOJIHOCTHIO, HO 00BEM BBIIIOJHEHHOH YacTH TAKOB, YTO MO3BOJISET TOJTY-
YUTh TPABHJIbHBIC PE3YNbTaThl M BHIBOJABL, WM €CIIU B XOJA€ MPOBEICHUS
OIIbITa ¥ U3MEPEHH OBbLIH AOTYIEHBI CIEAYIONINE OLUINOKH:

a) ONBIT MPOBOJMICS B HEPAMOHAJIBHBIX YCIOBUSIX, YTO MPHUBENIO K
MOJYYEHHIO PE3yJIbTATOB C OO0JIbILEH MOTPEIHOCTHIO,

0) wu B oT4eTe OBLIN MOMYIIEHBI B O0IIEH CI0KHOCTH He Ooliee TBYX
OomKOOK (B 3alMCIX €IWHUI, U3MEPEHHSX, B BEIYUCICHUAX, TaOnuIax, aHa-
JIM3€ TIOTPEIIHOCTEN U T. JI.), HEe IPUHIUIHAILHOTO IS JaHHOH paboThl Xa-
pakTepa, HO NOBJIUABIINX HA PE3yJIbTaT BBIOIHEHHS,

B) WJIM HE BBINOJHEH COBCEM WIIM BBINOJIHEH HEBEPHO aHalU3 IO-
rpemHocTen

) Wi paboTa BBINOJHEHA HE TOJIHOCTBIO, OJTHAKO 00BEM BBIMOJIHEH-
HOW YacTH TaKOB, YTO MO3BOJISAET MOJYYUTh MPABUIBHBIC PE3YJIbTAThl U BbI-
BOJIbI 10 OCHOBHBIM, IPUHIMIHAIBHO BAKHBIM 3a7[a4aM paboThI;

JI) YaCTUYHO OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI (YCTHO WM IHCh-
MEHHO)

OueHKa «HeyI0BJeTBOPUTEIbHO» CTABUTCS B TOM CIIydae, eCcllu:

a) paboTa BBINOJHEHA HE TOJIHOCTHIO, M 00BEM BBINIOJIHEHHOW YacTH
paboTHI HE MO3BOJISIET C/EaTh IPABUILHBIX BBIBOJIOB,

0) WM OIBITHI, U3MEPEHUs, BBIYHCICHHS, HAOIIONCHHUS NPOU3BOIHU-
JIMCh HENPaBWILHO;

B) HE OTBETHJI HA KOHTPOJIGHBIE BOTIPOCHI.
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Pazgen 2 XUMUS

2.1.6 Kmaccnpukannsa HeopraHm4ecKux coeTNHEHHI 1
HX CBOWCTBA

Jlabopatopras pabota N6
Omnpenenenne pH pacrBopa coueit

Hens paéoThl: chOpMIPOBATH TOHATHE THAPOIU3 CONIEH, OMIPENCITUTD
pH pactBopa couneit.

BeinosiHuB padory, Bel Oyaere:

YMETB:

XapaKTepU30BaTh CBOICTBa COJEH, ONpeAensITh cpeay BOJIHBIX pac-
TBOPOB coliell (KHcasi, HeWTpaibHasl, IEIOYHAs), IaBaTh OMpPEACICHHE «BO-
JIOpOJHBIN Nokaszarens pH pactsopa»

MaTtepuanbHoe o0ecnieyeHune:

yYHUBepCaJbHAs MHIUKATOpHAs Oymara;BOJHBIE PACTBOPBI THIPOKCH-
Jla HaTpHs, KHUCIIOTHI CEPHOM M XJIOpWAA HATPHs,IIPOOHPKH C pacTBOpaMu
KapOOHATOB, CyJb(HaTOB, CHIMKATOB HATPUS WX KaJIUs U XJIOPHIa aMMOHHUS

Buumanue! Ilpu BbInOJHeHUM PadOTHI BBINOJIHANTE TEXHUKY
0e3omacHoctn!

HHTEPHET-Pecypc:
http://www.virtulab.net/index.php?option=com_content&view=article&id=2
78:2009-11-14-22-37-18&catid=57:2009-11-14-21-25-00&Itemid=108

3ananue:

1. Brwmonnute BXOJ Ha UHTEpPHET-PeCypc
http://www.virtulab.net/index.php?option=com_content&view=article&id=2
78:2009-11-14-22-37-18&catid=57:2009-11-14-21-25-00&Itemid=108. BeI-
TIOJIHUTE BUPTYAITBbHYIO JTa00paTOPHYIO padoTy.

2. OrmpeznennTte XapakTep Cpelasl pacTBOpa C IMOMOIIBIO yYHHUBEp-
CAJILHOTO MH/MKAaTOpa: ¢ MOMOIIBIO YHUBEPCATHHOIO HHIMKATOPA ONPEAEITH-
T€ B TPeX NPOHYMEPOBAHHBIX NPOOHMPKAaxX BOIHBIC PACTBOPHI T'MIPOKCHIA
HaTpHsl, KHUCIIOTHI CEPHOM M XJIOpHIa HATPHS

3. W3zyuure mpouecc ruiposin3a KapOoHaTOB, CyIb()ATOB U CHIIH-
KaTOB IICJIOYHBIX METAJIJIOB U XJIOpUAa aMMOHMUA B HpO6I/IpKI/I IIOMECTUTE I10
1-2 M pacTBOpOB KapOOHATOB, CyIh(HATOB, CHIIMKATOB HATPUS WM Kalus H
xnmopuia aMMoHuS. C IMOMOIIBIO YHUBEPCALHOTO MHIMKATOPA OMPEICIIHTe
pH pactBopa.

Kpamxue meopemuuecxkue ceedenun:
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[Mle10unbIe MeTAUTBI — O0OIICe Ha3BaHKME DJICMECHTOB 1-i TPYIIBI
MIEPUOIUICCKON CHCTEMBl XUMHUYECKHX 3JeMeHTOB. Ee coctas: mutuit (Li),
Hatpuii (Na), kamit (K), pyouauit (Rb), nesuit (Cs), ppanuuii (Fr), u rumo-
TeTH4YeCKUi sieMeHT — yHyHeHHHU (Uue). HamMmeHOBaHWE TpyYIIIBI MPO-
M30IIUIO0 OT HA3BaHUS PACTBOPUMBIX THIPOKCHAOB HATPUSA M Kamws, oOma-
JTAIOIINX PEaKIHed ¥ BKYCOM IIETOYH.

HomeHKnatypa coneii

o NaF dropug HaTpua

o N Nacl Xnopupa Hatpus

o " NaBr Bpomupg, HaTpus

& N Nal Wogung Hatpus

s g Na,S Cynbdug Hatpus

i Na,SO, CynbuT HaTpua

* 80,% Na,SO, Cynbdar HaTpuA

© €o.* Na,CO, Kap6ounar natpus

* S0y Na,Si0,  Cunukar Hatpua

* NOy- Na NO, Hutpart HaTpus

* NO,” Na NO, Hutpur Hatpus

* PQ* NasPO, Oprodocdar Hatpus
* PO;- Na PO, Meradocdar HaTpus
* do,- NaClO, Xnopar HaTpus

I'mpposmms — 310 B3anMmojeiicTBue coneil ¢ Bogoil. BoaHslil pacTBop
COJIM O3HA4aeT, YTO 3Ta camas COJIb Y)K€ BCTYIHJIA BO B3aHMOJICHCTBHE C
Bostol. Colb B pacTBOpE HaXOJUTCS B BUJIC HOHOB — T.€. OHA YK€ IPOB3au-
MOJIEHCTBOBAJIA C BOJOW — MPOANCCONMUPOBANIA HA HOHBI.

pH — BoaopoaHblii Moka3aTenb — IOKa3aTelb KOJIMYECTBA HOHOB
Bogopona H(+) B pactBope. Ilonstue pH cpenst BBen matckuii xumuk Cé-
pEHCEH.

pH<7 pH=7 pH>7

|
|

KUCAaA cpefa HelTpanbHas cpeaa LenoqHan cpega
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JIro6ast coyib COCTOUT M3 JIBYX COCTaBIIIIOIIMX — KAaTHOHA (MeTaia,
HaTIpuMep) U aHHOHAa — KHCJIOTHOro ocraTka. Kiaccmueckuit nmpumep 00-
Pa30BaHUS CONH — B3aNMOACHUCTBIEC OCHOBAHHUS W KHCJIOTHI.

NaCl — conb obpa3oBana cuibHbIM ocHOBaHHe NaOH 1 cuibHO#M Ku-
cnoroir HCI. Takue conu He rHAPOIM3YIOTCSI, HelTpajdbHas cpela pacTBoO-
pa, pH npumepno =7

Na2S — conb oOpazoBana cunbHbIM ocHoBaHueM NaOH wu craboii
kucnoroit H2S. I1pu B3aumMo1eiCTBUU TaKOM COJIM C BOJON MPOUCXOIUT:

Na2S + H20 =2NaOH + H2S

B nonnowm Buze:

2Na(+) + S(-2) + H20 =2Na(+) + 20H(-) + H2S — monHOe HoHHOE
ypaBHEHHE B pacTBOpe octanuch noHbl Na(+) u OH(-) — mienounasi cpe-
aa,pH>7.

CuCI2 — conp obpasoBaHa HEPACTBOPUMBIM B BOJE OCHOBAaHHUEM
Cu(OH)2 u cunbHoii kucinotoit HCI

CuCI2 + H20 = Cu(OH)2 | + 2HCI

B nonnowMm Buze:

Cu(2+) +2CI(-) + H20 = Cu(OH)2| + 2H(+) + 2CI(-) — monHOe
HOHHOE ypaBHEeHHE B pacTBope octanuch nonsl H(+) u Cl(-) — kucjasi cpe-
na, pH<7

(NH4)2S — conb obpa3zoBana cinabbiM ocHoBanuem NH4OH wu cia-
0oi1 kucnoroit H2S

(NH4)2S + H20 =2NH31 + H20 + H2S? ocranacek Tonsko Boga H20
— HeilliTpanbHas cpena, pH=7

CuibHBIE KHCJIO0- .
T Kucaorsl cpeaneii cuibl Ciaalble KHCJIOTHI
H,S
HNO; H,CO4
H,SO, HE H,SiO,
HCI, H.SO H3BO;
HBr g CH;COOH
H3PO,
HJ BCE OCTaJIbHbIE
HCIO, OpTraHHUYECKUE
KHCJIOTEI
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cnaboe ocHoBaHMe rMAapoOANS Mo KaTUOHY Kuchas cpeaa

cnabaa kucaorta rMAPOANS MO @HW OHY WwenodHaA cpeaa

cnaban kucaora

1 cnaboe ocHoBaHWe rMApPoOAUS U NO KAaTMOHY| HeWTpanbHas cpeaa
1 1o @HN OHY

CUABHEA KUCAOTa
CUAILHOE OCHOBaHWE ruapoans He nget Hel TpantHan cpeaa

Tuner peakyuti 600HbIX pacmeopog: HEUTpalbHas, IIEJIOYHast U KH-
CIIOTHAsL.

Hrnouxamopwl - BeleCTBa, ¢ MOMOIIBI0 KOTOPBIX MOXKHO OINPEACIIUTh
PEaKIHIO CPEMBL.

Buowvl unouxamopoas:

e B pacTBOpax: (eHondTanernH, J1aKMyc, METHIOBBIA OpaHKEBBI.

e Cyxue: yHUBEpcabHas WHIUKAaTOpHAas Oymara, JakMycoBas Oymara,
MeTUIOpaHxKeBas Oymara

HOpﬂ)IOK BBITIIOJIHCHU A paﬁOTbI

1. BbINOIHUME  SUPMYATLHYIO  1AO0PATNOPHYIO
pabomy;
2. no obpasyy eupmyanbHoU 1aOOPaAmMopHO pabomvl 8bINO-
Hume 3a0aHue 2;
3. 3anonrnume mabauyy
Tabauya
Howmep npobup- | Hsmenenue yse- PH seujecmeo
KU ma

4.  Buinoanume 3a0anue3 6 ciedyiouem nopsioke

v’ Banuwume opmynbl XuMu4eckux 6eujecme Komopvle 6am Gbi-
oanu;

v’ Onpederume Kakumu OCHO8AHUAMU U KUCIOMAMU OHU 0Opa30-
8aHbL (CUTLHBIMU, CIADLIMU)

v Ilpednonoscume xaxas cpeda pH 6ydem y xascooii conu? O6%v-
scHume nouemy?
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v IIposedume onvim: 6 NPOGUPKY ONyCmMume J1akmycoeble Oymaic-

K.
v 3agpukcupyiime pezyrbmamel, 3anoiHue mabiuyy
Tabruya
Cme- Cme- Cpe
Xumuue- Hanuque P 1]sem
Beuye- nemb nemb oa
cKas 2uopo- UHOUKA-
cmeo dopmya ocHo8a- Ku- sa pH mona
MY HUs CI0mbl P

®opma mnpegocTaBiieHUs] pe3yJabTaTa: 3alOJHEHHbIE TaOJIHULBI B
TeTpagu

Kpurepuu oneHku:

O1eHKa «OTJMYHOY CTABUTCS, €CIIH CTYISHT:

a) BBIIOJIHUI PabOTy B MOJIHOM 00BEME C COOJIIOACHHEM HEOOX0ANMON
MOCJIEI0BATENILHOCTH TIPOBE/ICHHS OIIBITOB,;

0) B MpE/ACTaBICHHOM OTYETE MPAaBUIILHO U aKKYPAaTHO BBIMOJIHMI BCE
3aIiCH, TAOJHUILY U CIIENIall BBIBOJIBI;

B) coOmonan TpeboBaHMs 0€30IaCHOCTH TPYIA;

PaboTa BBITIOJIHEHA CAMOCTOSITENBHO.

O1ieHKa «XOPOII0)» CTABUTCSI B TOM CJIydyae, €CIIH BBIMOIHEeHbI TpeOoBa-
HUSI K OLIEHKE «OTIIMYHOY, HO:

a) ONBIT MPOBOJUJICS B YCIOBHSX, HE 00ECIEUMBAIONINX AOCTATOUHOMN
TOYHOCTH M3MEPEHHH,

0) JOmyIIeHO JBa-TPU HEIOUeTa, WK He Oojiee 0HON HerpyOoil ommo-
KU ¥ OJTHOTO HeJ04eTa

Pabora BeImonHeHa camocToaTenbHO Ha 80%.

O1ieHKa «y10BJIETBOPUTEIbHO)» CTABUTCS, €Ciid paboTa BBIOJIHEHA HE
MOJHOCTBIO, HO 00BEM BBIMIOJIHEHHOMW YaCTH TAKOB, YTO TO3BOJISIET HOIYYHThH
MPaBUIIbHBIC PE3YJbTAThl U BBIBOJBI, MM €CIM B XOJ€ MPOBEICHUS OIbITA
OBUTH JOTTYIICHBI B OOMICH CIOXHOCTH HE 0oJiee JBYX OMMOOK (B 3aITHCIX
¢dopmyn, Tabimmax u . 1.).

Pabora BemonHeHa camocToaTensHo Ha 70%.

OlieHKa «HEey0BJIETBOPUTEIbHO)» CTABUTCS B TOM Cllydae, eCliu:

a) paboTa BBITIOJHEHA HE TOJHOCTHIO, U O0BEM BBITIOJHEHHOW YacTH
paboThI HE TO3BOJISIET C/IeaTh MPABUILHBIX BBIBOJIOB,

0) WM OIBITH IPOM3BOJMINCH HENPABUIBHO;
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2.1.7 MeTajibl 1 HEMETAJJIbI
JlaboparopHas pabota Ne7
B3aumopeiicTBre MeTaJIOB € PAaCTBOPAMH KHCJIOT U coJleit

Henb padoThl: M3y4UTh B3aUMOJEICTBHE METAIJIOB C PacTBOPAMHU
KHUCJIOT U COJIEH.

BoinosinuB padory, Bol Oynere:

YMETh:

—  XapaKTepH30BaTh OOIIUX XUMHUUYCCKUX CBOWCTBA METAIIJIOB

—  OTpaxkaTb XMMHUYECKHE MPOLECCHl C MOMOILBI0 YPaBHEHUNH XUMHUYe-
CKHX peaKLHi

—  BBINONHATh XUMHYCCKUI SKCIIEPHMEHT B MOJTHOM COOTBETCTBHH C
TIPaBUJIAMA TEXHHUKH O€30TIaCHOCTH.

— HabmonaTh, GUKCHPOBATh W OMHCHIBATH PE3YIBTATHI MPOBEACHHBIX
AKCIIEPUMECHTOB

MaTtepuanabHoe ofecreyeHHe: MPOOUPKHU, CTPYKKH MarHUs, TPaHy-
JIBI ATFOMUHUS WM KyCOYKH QJIFOMHHHEBOHN (DOJIBI'M OJMHAKOBOI'O pa3mepa),
KYCOUKH IIMHKa, pa30aBiC€HHBI M KOHIEHTPHPOBAHHBIH PACTBOP CEPHOM
KHCJIOTHI, a30THO#M KUCIIOTHI; pacTBop xjiopuma xenes3a (I1I), cynsdara menu
(IT), aurpara ceunna (II).

3aganmue:

1. TIpoBeaute OMBITHI MO B3aUMOJEUCTBUIO METAJUIOB C PacTBOpa-
MH KUCIIOT

Onpit 1. B3aumMo1eHCTBUE MarHus ¢ KUCJIOTaMHU

[MomecTute B ABE IPOOUPKH CTPYKKH MarHus. B ogHy mpoOupky mo-
6aBpTe 10 Kamedh KOHIEHTPHPOBAHHOTO PAcTBOpPA CEPHOHN KHUCIOTHI, B APY-
T'YI0 KOHIIEHTPUPOBAHHBIA PacTBOpP a30THOU KUCIIOTHI.

Onpit 2. B3aumMo1eHCTBUE aJIFOMUHUS C KHUCIOTaMU

Haneiire B oany mpoOupky 10 kamens pacTBopa CEpHOW KHUCIOTHI,
OnycTtuTe B HUX TIO TpaHysie amlOMUHUS (WA MO KYCOYKY QIFOMHHHEBON
(oJIbTH OJTUHAKOBOTO pa3Mepa).

2. TIpoBeauTe OMBITHI IO B3aUMOJICHCTBUIO METAIJIOB C COJIIMU

OmnbiT 3 Bo3pMuTe Tpu MpOOHPKH, B KaXKAYIO U3 KOTOPBIX OIYCTHUTE
0 KyCOYKY LMHKA. B mepByro mpoOUpKy Ha Y4 o0bema MpHIICHTE pacTBOp
xnopuna xenesa (I1), Bo Bropyro - cynsdara menu (II), B TpeTpto - HUTpara
ceuHIa (II). YTo mporcxoauT Ha MOBEPXHOCTH IIMHKA?

3. 3amumwuTe ypaBHEHHUs peaKUil B3aMMOJCHUCTBHS MAarHUs C pas-
0aBIICHHBIM M KOHIICHTPUPOBAHHBIM PACTBOPAMHU a30THOM KHCIIOTHI, C KOH-
LIEHTPUPOBAHHBIM PACTBOPOM CEPHOU KUCIOTHL. PaccraBbTe KO3 OUIIHESHTHI
METOJIOM 3JIEKTPOHHOTO MIIM HOHHO-3JIEKTPOHHOTO OanaHca.
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4. 3anumwure ypaBHCHHE PEaKIUH B3aUMOJICHCTBUS aTIOMHHHUS C
pa30aBieHHON a30THOH KuCmoToil. PacctaBpTe KO3(pPHUIMEHTH MeTomIOoM
AIEKTPOHHOTO TN HOHHO-3JIEKTPOHHOTO OajaHca

5. Hanwmmmre ypaBHEHHUS peakiiuil B MOJICKYIISIPHOW U HOHHOM
(opmax, yKaXKHUTE TIPOLIECCHl OKUCIICHHUS U BOCCTAHOBIICHUS, UCTIONB3YS P
HaIpsHKEHUH METaIJIOB.

IMopsaaok BHIMOJTHEHUS] PAGOTHI

1. mpOBEIUTE OTBITHI

2. OTHIIINTE PE3YIbTATHI KAXKIOTO OIBITHI

3. BeimoaHuTE 3,4,5 3a7aHUE

dopmMa mpeTOCTABJIECHHS] Pe3yJabTaTa: JICMOHCTPALUS PE3yJIbTaTOB
MIPOBEICHHBIX OTBITOB U BHITIOJTHCHHBIC 3a/IaHUSI B TETPAIU

Kpurepnu ouenku:

O1eHKa «OTJIMYHOY CTAaBUTCS, €CITH CTYICHT:

a) BBITOJHIII PaboTy B MOIHOM 00BeMe ¢ COOFOIeHIEeM HeOOX0aNMMOM
TIOCTICIOBATEIEHOCTH TIPOBEICHHS OTIBITOB,;

0) B IpencTaBICHHOM OTYETE MPABHIBHO M aKKypaTHO BEHITIONHUI BCE
3aIIMCH, CENaN BEIBOIBL;

B) co0uoan TpeboBaHus 0€30MaCHOCTH TPY/Ia;

Pabora BEIIOJIHEHA CAMOCTOSATEILHO.

OI1lcHKa «XOPOIII0» CTABUTCS B TOM Cliy4yae, €CJIM BBIMOJIHEHBI TpeOOBa-
HHS K OLIEHKE «OTJIUYHOY, HO:

JOIYIIEHO Ba-TPU HeJ04YeTa, WK He Oosiee OIHOI HerpyOoil omuoOKu
M OJHOT0 HeJoYeTa

PaGoTa BrITTOHEHA camocToATeNbHO Ha 80%.

O1eHKa «yI0BJIETBOPUTENBHO)» CTaBUTCS, €CIi paboTa BBITIOIHEHA HE
MTOJTHOCTHIO, HO 00HEM BEITIOTHEHHOH YaCTH TaKOB, YTO ITO3BOJIIET TOIYIHUTh
MIPaBUJIBHBIC PE3YNBTATHl M BHIBOJBI, WIIM €CIH B XOJE MPOBEICHUS OIBITa
OBLTH TOTYIIEHBI B O0IIEH CI0XKHOCTH He 0oJiee IBYX OINOOK

PaGoTa BrITTOHEHA camocToATENbHO Ha 70%.

OI1IcHKa «HEYIOBJIETBOPUTEIbHOY CTABUTCS B TOM ClIydae, €CIIu:

a) paboTa BBINIOJHEHA HE TOJHOCTHIO, U 00BEM BBITIOJHEHHOW YacTH
PpaboThI HE TIO3BOJISIET CIENIATh MPABUIBHBIX BBIBOJIOB,

0) WK OMBITHI IPOU3BOIINCH HEIIPABUIILHO,

51



Pasznen 3 BUOJIOI'USI
Tema 3.2. KiieTrka
[Ipaxtrueckas padora Ne5
CpaBHeHHe CTPOEHHS KJIETOK PACTeHUH U KUBOTHBIX.
[lenb paGoOThI: PaCCMOTPETh PACTHUTEIILHYIO, JKUBOTHYIO I10 TOTOBBIM
MHUKpOMpenapaTam, CpaBHUTh CTPOCHHUE KIICTOK, CAETIaTh BRIBOBI U 00001IIe-
HUS Ha OCHOBE CPaBHCHHS U aHAIH3A.

Brinonnus pa6ory, Bel Oynere:
CTh:

® CPaBHUBATH CTPOCHHS KICTOK PACTEHHH U KHBOTHBIX 10 TOTOBBIM
MHKpOIIpenaparam

MarepuanbHoe obecrieueHue:

®  CXEMBbI CTPOCHHS KJICTKH PACTEHUH U )KUBOTHBIX

o Kamenckuit A.A. O6mas 6uonorus [Tekcr] : yueOHHK mus 10-11
KJaccoB obrieoOpasoBar. yupexnaeHuit / A.A. Kamenckuii, E.A.
Kpukcynos, B.B. ITaceunuk. — 9-¢ u3n., crep. — M. : JIpoda, 2013.-
363c. : w1, TabJI. aHTPOTOTeHe3, OMOJIOTHS, TCHETHKA, Pa3MHOXKE-
HU€,CeNEKIHs, IUTOIOI S, SBOIOLHMIL. .

3ajaHue:

CpaBHUTE CTPOEHHS KIETOK PACTEHUH M JKUBOTHBIX MO TOTOBBIM
MUKpOIIpenaparam, clejiaiiTe BBIBOA O 3HAYCHHH CXOJCTBA U OTIMYHU B
KJIETKaX.

[Hops oK BEITOTHEHHS Da6OTLI

1. 3apucyiiTe cTpoeHHe KJETKH PAacTeHHil U KUBOTHBIX, MOJ-
NMUIIUTE YACTH KJIEeTKH M MX OPraHOM/bI
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Cxema 1. CtpoeHue 3yKapuOTUYECKON KIETKH PACTEHUH U JKH-
BOTHBIX.
1 — aapo c sapeimkom; 2 — IUTOINIa3MaTHYecKass MeMOpaHa; 3 — KiIeTovHast

CTEHKa; 4 — ra3mMoaecma; 5, 6 — 3HAOIIIa3MaTHIECKas CeTh; 7 — MMHOINTO3-
Hast BaKkyoub; 8 — ammapat ['onbmku; 9 — mu3ocoma; 10 — sxupoBBIe BKITIOUE-
aust; 11 — mentpuonm; 12 — muroxouapuu; 13 — momupubdocomsl; 14 — Baky-
oJib; 15 — xJoporuacr.

2. 3amonHuTe Tadauny 1, 0TMETHB 3HAKOM «+» HAJW4YHE Opra-
HOM/IOB B KJIeTKe
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Tabnuya 1
CpaBHeHHe KJIETOK KHBBIX OPraHN3MOB

Opeanoudvl Pacmumenvuas xnemxa Kusommnas
KaemKa

Krnerounas crenka

IMuromnaszmaTudeckas MeMOpaHa

IluTomnazma

Sapo

Ormc

Pubocomel

JIn30coMel

IImacTuabl

Iurockener

Me3ocoMbl

Konbsuepas JIHK

IleHTpanpHas BaKyollb

Menkue Bakyosu

OpraHouIsI JBIKEHUS

MuToxoHIpUH

HenTpuonu

Amnmnapar ['onbaxu

3. OObsicHHTe 3HAYeHHUE PA3JINYNS B CTPOEHHH KJIETOK.
4. OTBeThTE HAa BOMPOC: 0O Ye€M CBHAETEIbCTBYET CXOACTBO B
CTPOEHUH KJIETOK PACTeHHUH M 5KMBOTHBIX?
Dopma mpeaocTaBICHUS pe3yabTaTa
OTHYEeT O MPOAETAHHOM 33aJJaHUU B TETPaIU
Kpurepuu onieHku.
Ouenka "5" craBuTcsi, ecim paboTa BBHIMONHEHA 03 OMMOOK U
HE/I0YETOB MIIM JIONYIIEHO He 0oiiee OJHOTO HeAoYeTa.
Onenka "4" craBUTCSI, €CJIM yJAIIUHACS BBITOJHII PabOTy MOJHO-
CTBIO, HO JIOITYCTHII B HEU
1. He OoJee oTHOM HErpyOOoi OIMOKY U OJHOTO HEJJOUYETa;
2. wim He OoJee IByX HEJIOYETOB.
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Ounenka "3" craBuTes, ecny yyaluiicss NPaBUIbHO BBINOJHHUI HE
MEHE€e MTOJIOBUHBI PabOTHI MIIM IOy CTHII:

1. He Goree ABYX IpyOBIX OMINOOK;

2. wim He Ooee omHOU Tpy0oif M oHOW HerpyOoii OmMOKH U OHO-
IO HEA0UETa;

3. wm He O6oee ABYX-TpeX HerpyOBIX OIHOO0K;

4. nnu ogHOH HerpyOoif OMMOKK U TPEeX HEJOUYETOB,

5. WM TpH OTCYTCTBUM OMIMOOK, HO TPH HAJMYHH YETHIPEX-TISATH
HE/I04EeTOB.

Ouenka "2" cTaBUTCSH, €CIHU YUALUHCS:

1. momycTun 4ucino omMOOK M HEAOYETOB IMPEBOCXOJSIIEE HOPMY,
IIPU KOTOPO# MOKET OBITh BhICTaBJIeHA OlleHKa "3";

2. VM €CIIM NIPABHJIBHO BBIITOJHWI MEHEE MTOJOBUHBI PaOOTBHI.

IIpumeyanue.

1) IlpenomaBaTtens MMEET HPABO IMOCTABUTHh YYAIIEMYCSl OLCHKY
BBIIIIE TOH, KOTOpast IPEAYCMOTPEHa HOPMaMH, €CIIM yICHUKOM OPUTMHAIBLHO
BBINTOJIHEHA PaboTa.

2) OneHKH ¢ aHAJIM30M IOBOISTCS IO CBEICHMS YJallUXCsl B KOHIE
MIPAaKTUIECKOil paboTEHI.

JlaGopaTopHas padora Ne 8

Hao/ronenue KJjeTok pacTeHUH M ;)KWBOTHBIX M10J] MMKPOCKOIIOM HA I0-
TOBBIX MUKPONpeNaparax U UX onucaHue

[lenb paboOThI: PaCCMOTPETh PACTUTEIILHYIO, KUBOTHYIO 10 FOTOBBIM
MHUKpOIpenapaTam Mo MUKPOCKOIIOM.
Brimonaus padoty, Bel Oyaere:
YMETh:
MPOBO/UTH HAOJIOJICHUE KIIETOK PACTEHHU M YXHBOTHBIX MOJ[ MHKPO-
CKOIIOM Ha TOTOBBIX MUKPOIIPENAapaTax, X OMUCHIBATH
MarepuansHoe o0ecrieueHue:
TOTOBBIE MHKporpenapathl «CrnepMaTo30MIbl MIICKOMTUTAFOIIIX )

zp.
MHUKPOCKOTIBI
mpe3eHTamms  QGoTtorpaduii TOTOBBIX MEKpompernaparoB «KieTku
9YKapHOT IO MHKPOCKOTIOMY;
3agaHue:
1.Hactpoiite MUKpOCKOTL.
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2. PaccmoTpuTe rOTOBBIE MUKPOIIPENapaThl, 3apUCYHTE YKa3aB 4acTH KIETKH
BUIIMMBIC B MHKPOCKOII.

3. Paccmorpure B mpeseHTarmu (poTorpaduu TOTOBBIX MHKPOIpPENapaToB,
COCTaBbTE UX CITHCOK.

Topsi/10K BBIMONHEHHS PAOOTHI

1. TTocTaBbTE MHKPOCKOII IITATUBOM K ce0e M0 LEHTPY CTOJIa HA PACCTOSIHUH
5 -7 cM oT Kkpast cTona.

2.IlpumepxuBasi MUKPOCKOI 3a MOJCTaBKY HAKJIOHSIEM €ro 3a IITaTUB Ha
cebst uTo OBl OBUIO yIOOHO PadOTaTh CHIL HE MeIas COCEAy U HE 3aTCHsA
€My CBET.

3. HampaginsieM CBET IPH MOMOIIH MOABMXKHOTO 3€PKajblla HA MPEIMETHBIH
CTOJIUK TISiAE B OKYJSIp, JI0
MOSIBJICHHUST CBETJIOr0 ISATHA.
Bpamaem  3epkanbiie  octo-
POXHO, CMOTPUM TIPH 3TOM B

ObneKmas
Y OKyJIAp, IOOWBAasCh OCBEIIe-
Mpeamerrsi "\, HUsl, KOM(POPTHOrO IS ria3a

4.0OcraBngeM MHKPOCKONI B
TaKOM IIOJIOXKEHHUH, HE H3Me-
Breimaa HSEM €ero TIOJIOKEHUS U He
HEPEIBUrAcM.

5. T'oToBeIl MHKpOIIpE-
mapaT  yCTaHAaBJIIMBAaEM  Ha
IPEIMETHBIA CTOJMK MOA 3a-
JKUMBI HAIpOTUB OTBEPCTHS B
HEM.

cTom ) : i
|
|

6. Omnyckaem TyOyC
MHKpOCKOIIAa J0 MHKpPOIpera-
para ¢ IOMOIIBIO BUHTOB.

7. T'maga B OKymp,
OUYEeHb MEJJICHHO NP ITOMOIIH
BUHTOB, NOJHUMAaWTE 3PUTENILHYIO TPYOKY, KPYTsl BUHTBHI Ha ce0s, 10 MOsB-
JICHUS YETKOTO U300paXKeHMSI.

8. PaccmarpuBaeM OOBEKTHI, 3apHCOBBIBAEM, YKa3bIBAEM YaCTH KIIle-

Puc. 1. CTpOCHI/Ie CBE€TOBOI'O MHUKPOCKOITa

TOK.

Dopma npenocTaBieHus pe3yabTaTa

OTYET O MMPOJICJIAHHOM 33/IaHUU B TETPAIH

Kpurepun oneHku.

Onenka "5" craBuresi, eciau pabora BINONHEHAa 0e3 OMIMOOK U
HEJJ0UeTOB UM JOIyLIEHO He 0oliee OAHOIO HeJouera.

Ouenka "4" cTaBMTCS, €CIIM YJYAIIHIICA BBIIOTHWI PabOTy MOIHO-
CTBIO, HO JIOIIYCTHJI B HEH
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1. He Gosee oTHOM HErpyOOoi OIMOKK U OIHOTO HEJA0YEeTa,;

2. unu He OGosiee NBYX HEOYETOB.

Ouenka "3" craBuTCH, €CIIM yYaIIWICS TPABHIBHO BBIITOJHIII HE
MEHEE MTOJIOBUHBI PaOOTHI MIIN IOy CTHII:

1. He Goree AByX rpyOBIX OMHOOK;

2. wim He Ooee oxHOU Tpy0oif 1 oHOW HerpyOoii OmMOKH U OHO-
TO HEA0UETa;

3. wu He OoJiee ABYX-TpeX HErpyObIX OIINOOK;

4. wiy 0JTHOM HeTpyOO¥ OMIMOKH U TPeX HEJJOYETOB;

5. WM TpH OTCYTCTBUM OMIMOOK, HO TPH HAJMYHH YETHIPEX-TSATH
HEJI0YETOB.

Ouenka "2" craBUTCSH, €CIHU YUALUHCS:

1. momycTmn 4ucno OmMOOK M HEZOYETOB IIPEBOCXOSIIEE HOPMY,
TP KOTOPOI MOKET OBITH BHICTAaBIICHA OICHKa "3";

2. VM €CIIM NIPABHJIBHO BBIITOJIHWI MEHEE MTOJOBUHBI PaOOTBHI.

IIpumeudanue.

1) IlpenomaBaTtens MMeEET HPABO IMOCTABHTh YYAIIEMYCSl OLCHKY
BBIIIIE TOHM, KOTOpast IPEAYCMOTPEHa HOPMaMH, €CIIM YICHUKOM OPHTHHAIBHO
BBIMOJIHEHA paboTa.

2) OueHKH ¢ aHAIM30M JOBOASTCS IO CBEIEHHS yJalluxcs B KOHIE
MIPAKTUYIECKOil pabOoTEHI.

Tema 3.3 Opranusm

IIpakTuuyeckas padora Ne6

Pemenne reneTnyeckmnx 3a1a4 Ha CHENJIEHHOE C MTOJIOM HacJIel0OBaHHUe

[lenb pabOTHI: PEIINTh TCHETHYECKUE 3aaYH Ha CICTLUICHHOE C MOJIOM
HacJIeJOBaHUE
Brimonnus pabory, Bel Oynere:
€Tb:
MOJIb30BATHCSI TEHETUYECKOW TEPMHUHOIOTHEH M CHMBOJIMKOU, pe-
1IaTh T€HETUYECKUE 3aa4ul
MarepuansHoe obecrieyeHre: TEKCTHI T€HETUYECKUX 3a0a4
3agaHue:

Pemnre reneTnueckue 3agaun
1. JIabTOHM3M — 3TO HECIOCOOHOCTh PA3IIYaTh KPACHBIH U 3€JICHBIN IIBETA.

I'en ompenensromuii 3TOT MPU3HAK HAXOAUTCS B X-XpPOMOCOME H OH pe-
neccuser (d). Y Myka W )KeHbl HOPMaJIbHOE 3pEHHE, & ChIH — JAIbTO-
HUK. KaKOBBI TEHOTHUIIBI POIUTEIICH?
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2. Ot Opaka MYX4HHBI, y KOTOPOrO HET PaxuTa, yCTOWYMUBOIO K Jieue-
HUIO BUTAaMHHOM /I, M KCHIIMHEI, cTpagaromeil »TuM 3a00iieBaHU-
€M, pOXKIaeTcs 340poBast AeBouka. KakoBa BEpOSTHOCTh POXKIACHUS
B OJTOMl ceMbe MOCIEOYIOIIMX 3J0POBBIX JAETEH, KaK JEeBOYKa-
nepBeHen]? M3BecTHO, YTO T'€H, OTBETCTBEHHBIH 3a pa3BHTHE STOU
00JIe3HU,- JOMUHAHTHBIN I'eH MOJHOTO JOMHHHUPOBAHUSI, JTOKAIA30-
BaHHBIA B X-XpOMOCOME.

3. Y )KeHIHHBL, y KOTOPOI OTCYTCTBYET NOTOOT/ICIIEHUE (aHTHAPO3HAS
9KTOJepMaNTbHAs AUCIUIA3NS) M MYKIHHBI, HE UMCIOIIETO YKa3aHHO-
ro nedekra, poxkgaercs celH. Omnpenenure, BEPOSATHOCTh TOTO, YTO
CBIH YHACJIeyeT OOJIC3Hb MATEePH, €CJIM M3BECTHO, YTO I'CH, OTBET-
CTBEHHBIN 3a pa3BUTHE OOJIE3HH, - PEIIECCUBHBIN I'eH, JTOKATU30BaH-
HbIll B X-xpomocoMme. Paccuuraiite, eciii BTOPhIM pEOCHKOM B 3TOM
cembe Oyner JeBoYKa, HOPMaIbHO JH OyayT paboTaTh y Hee MOoTo-
BBIC JKEJIe3bl.

4. Y momyraeB CUEIUICHHBIN C TIOJIOM T'eH A OmpeAeNnseT 3eJeHYI0 OK-
pacKy ONEpEeHHUs], a PELIECCUBHBIN IeH — KOPUYHEBYIO. 3€JIEHOr0 ro-
MO3WUIOTHOIO CaMlla CKpEIIMBAIOT ¢ KOpUYHEBOM camkoil. Ilomy-
YEHHOE TTOTOMCTBO CKPECTHIIA MEXKIY COOOiA.

5. VY gemoBeka B Y — XpoMOCOME HAXOAUTCS T€H, ONPEACISIONINN pa3-
BUTHE NEPENIOHKU MEXYy BTOPBIM U TPETbUM HajbLaMu HOT. Ompe-
nenuTe, Kakue OyAyT NeTH W BHYKH y MYKYHHBI C TIEpPEIIOHKaMHU
MEXKIY NnajibllaMX 1 KaKOBa UX BepOfITHOCTL?

6. TumepTpuxo3 (BOJOCSHOW MOKPOB MO KPAaK PaKOBUHBI) MEPEIACTCS
KaK TOJIaHAPUYEeCKUH MpHu3HaK (4Yepe3 Y-XpoMOCOMY), a MOJTHIAK-
THIHA (IIECTUIATIOCTh) — KaK JOMUHAHTHBIN ayTOCOMHBIN MPHU3HAK.
B CEMbE, TAC OTCI UMEJI TUIICPTPUXO03, 4 MATh — NOJUIAAKTUIIUIO,
poIuiach HOpMalbHAs B OTHOIICHHH OOOWX NPHU3HAKOB J04Yb. Ka-
KOBa BEPOSATHOCTH TOTO, YTO CICAYIOIIUI peOCHOK B ceMbe OyHer
Takke 0e3 00enx aHoMauii?

Kpartkue TeopeTnueckue cBeieHus:

[Tpu3Haky, pa3BUTHE KOTOPHIX 00YCIOBICHO T€HaMH, PaCOI0KEH-
HBIMU B OJHO 13 MOJIOBBIX XPOMOCOM, Ha3bIBAIOT CLEIUIEHHBIMU C IOJOBHI-
MH XpOMOCOMaMH.

X- XpoMocoMa 3HauUTENBEHO OO0JIbIE 1T0 CBOMM pa3Mepam Y -
xpomocoMsl. B X 1 Y- xpoMocoMax UMEIOTCSI TOMOJIOTUYHBIE YYaCTKH, CO-
JieprKallyie aJuleIbHbIe TeHBI, HO B X- XpOMOCOME €CTh OO0JIbIION YYacToK,
KOTOPOMY HET TOMOJIOTHYHOTO B Y -XPOMOCOME.

IIpu3Haky, reHbl KOTOPBIX PACIONO0KEHBI B HETOMOJOTUYHOM y4acT-
Ke X- XpOMOCOMBI, Ha3bIBAKOTCs CLEIJIEHHBIMU C X- XpoMocoMoil. Takux
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MIPU3HAKOB JIJIs YelloBeKa onucaHo okoio 200 (1aibToHu3M, reMopums -
perieccuBHBIE B JOMUHAHTHBIC - PaXUT, TEMHAs 3Maib 3yOOB H Jp.)
[Ipu3HakH, TeHB KOTOPHIX PACTIONOKEHBI B HETOMOJIOTHYHOM y4acTKe
Y-XpOMOCOMBI, U IPOSBIIAIOTCS (DEHOTUITHYECKH TOJIBKO Y MY>KYHH U TIepe-
JAFOTCS OT OTIa KO BCEM CHIHOBBSIM. TaKmx reHOB ONMrcaHo 6 (MXTHO3, BOJIO-
CaTOCTh yIIeH, IepenoHka MEeKAY MajbIlaMy HOT U JIp.)
®opma npegocTaBIeHUs pe3yabTaTa
pellleHHbIe TeHeTHYECKHE 3a1aUH.
Kpurtepnu onenku:
-NIPaBHJIHOCTH 3aIUCH CKPEILUBAHUS
-NIPaBUJILHOCTH BBEJICHHON CHMBOJIUKU
-HaJIMYUe OTBETA 110 YCIOBHUIO PEIICHHs BOIIpOCca
Ouenka "5" craBuTcs, eciu padoTa BBIOJIHEHA 0O€3 OMIHOOK W
HEJI0YETOB WM JOIYIIEHO He Ooliee OJJHOTO HeJ04eTa.
Ouenka "4" cTaBHTCSH, €CIH YIANIHIICS BRIIOTHII PabOTy IOIHO-
CTBIO, HO JIOITYCTHII B HEH
1. He Goree omHOM HEerpyOOoi OIMOKH U OTHOTO HEA0YEeTa,;
2. wm He OoJee IBYX HEIOYETOB.
Ouenka "3" craBuresl, €Clid yyaluiicss NpaBUIbHO BBIIOJHUI HE
MeHee MOJIOBUHBI Pa0OTHI MIIH TOITYCTHI:
1. He Oonee ABYX rpyOBIX OLIMOOK;
2. wm He Oosiee OIHOU TPY0OOI M OJTHOM HEerpy0oii OIIMOKU 1 OTHO-
IO HeJI0ueTa;
3. uiu He OoJiee ABYX-TpeX HErpyObIX OIIHOOK;
4. vy oJfHOM HerpyOoit OIMOKY U TPEeX HEeI0YETOB;
5. WM TIpH OTCYTCTBUHM OIMMOOK, HO TPH HAIMYHUA YETHIPEX-TISTH
HE/I0YETOB.
Ouenka "2" cTaBUTCH, €CIU YUALIUICS:
1. MOMyCTHJI YHCIO OMMOOK M HEJOYETOB MPEBOCXOMAIICEe HOPMY,
TP KOTOPOI MOKET OBITH BHICTAaBIICHA OIICHKa "3";
2. WM €CIH TIPABHIIHHO BBITIOTHII MEHEE MOJIOBHHBI PA0OTHI.
IIpumeuanue.
1) IlpenmomaBaTens HMMeEET NPaBO IOCTABUTH ydaIleMyCs OLIEHKY
BBIIIIE TO, KOTOpas MPEeayCMOTPEHAa HOPMaMH, €CITH YYCHHUKOM OPUTHHAIBHO
BBITIONTHEHA padoTa.
2) OneHKy ¢ aHAJIM30M JIOBOJSITCS J0 CBEJICHUS yJaIIUXCsl B KOHIIE
MIPAKTUIECKOIl pabOoTEHI.
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IIpakTuuyeckas padora Ne7

AHaJIN3 M OLIEHKA 3THYECKUX ACHEKTOB Pa3BUTHS HEKOTOPBIX HCCJIe0-
BaHMii B OMOTEXHOJIOTHH.

Leab padoThI: MO3HAKOMUTHCS C STHYECKUMU acCIEKTaMH Pa3BUTHS
HEKOTOPBIX MCCIIEI0OBaHNN B OMOTEXHOJIOTHHU U 1aTh UM OLICHKY.
Bsinosinus padory, Bel 6ynere:
yMeThb paboTaTh C eCTeCTBEHHOHAYYHOH HH(opMarmen, comepika-
mieiics B coobmenmsx CMU, mHTEpHET-pecypcax, HayqIHO-TIOMYJIIPHON JIH-
TepaType: BIaAETh METOJAMH MOUCKA, BBIACISATH CMBICIIOBYIO OCHOBY H OIIE-
HHUBATh JOCTOBEPHOCTH MH(OPMALIHH.
MarepuanbHoe oGecrieyeHue:
Hexnaparius OOH o KJI0HHpOBaHUU YeNoBeKa
denepanpHblii 3aK0H « O BpEMEHHOM 3allpeTe Ha KJIOHHPOBaHHE ue-
JIOBEKa
IIpesenTanus «I MO»
TekcThl
3aganue
1. Usyunte HeOOXOAMMBIE MaTEpUAIBI.
2. OTBeTbTE Ha BOMPOCHL:

1. Yto Takoe k1oH? B0O3MOXKHO M BOSHUKHOBEHHE KIIOHOB UEJIOBEKa €C-
TeCTBEHHBIM ITyTeM? Ecnu 1a, To B KakoM ciydae?

2. C KaKo# mespio mpearosaraeTcs NCIoib30BaHNE KIIOHUPOBAHUS YeTI0-
Beka?

3. IlpuBeanTe apryMeHTHI «3a» U «IIPOTUBY KIOHUPOBAHUS YEJIOBEKa.

4.CnenaiiTe BBIBOJ: KaK JMYHO BBl OTHOCHTECH K KJIOHHUPOBAHHIO YEJIOBE-
ka? [Touemy? Xotenu OBl BBI B OyIyIieM MOMYYHTh cBoero kioHa? [Touemy?

5. Uro Takoe GHOTEXHOIOTUs?

6. Uem oTiMuaeTcs reHeTHUECKas! CENEeKINs U TeHHAsl HHXKCHEepHUs?

7.IIpuBenure apryMeHTHI «3a» U «IIPOTHB) HCIOIH30BAHUS TPAHCTEHHBIX
MIPOAYKTOB (MOXHO HCIIOJIB30BATh HE TOJIBKO MaTePHaJl CTAThH).

8. Ilpu Kakmx yCJIOBHSAX MPOAYKTHI, TOJyYSHHBIE U3 TPAHCTEHHBIX Opra-
HHU3MOB, MOT'YT CUHTAThCS OE30I1aCHBIMH?

9. CnenaiiTe BBIBOJ: KaK JMYHO BBl OTHOCUTECH K MCIOJIB30BAHUIO TPAHC-
TEHHBIX NMPOAYKTOB?

10.XoTtuTe a1 BBl MCHOJB30BATh MPOAYKTHI, ITOJyYEHHBIE W3 TPAHCTEH-
HBIX OpraHu3MoB B numty? [Touemy?

KpaTKne TEOpeTUYECCKUE CBCACHUSA
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BbuoTexHonorueil Ha3bpIBAalOT COBOKYNMHOCTh TEXHUYECKUX TPUEMOB,
UCTIONB3YIOMINX Pa3IUYHble OHMOJOTHYECKHE CHCTEMBI MM KHUBBIE OPTaHM3-
MBI AT CO3JaHuUsI WK 00pabOTKH MPOIYKTOB CAMOTO PAa3HOTO HAa3HAYCHUSL.

CyImecTBYIOT HECKOIBKO oTpacieil Onorexnosnoruu. Hapsgy ¢ mo-
Jy4eHHEM aHTHOMOTHKOB, aMHHOKHCIIOT, TOPMOHOB OHOTEXHOJIOTHIECKUMHU
METOJAMHU CYIIECTBYIOT M IPYyTrHe MPOAYKTHI, MOITy4aeMble C IOMOIIBIO OT-
pacieii 6motexHonornu. HanGosnbmmme criops! BBI3BIBAIOT TPAHCTEHHBIE Op-
TaHU3MBI U KJIOHUPOBAHUE KUBOTHBIX.

I'ennas wWHXeHepus — 3TO METOAbI H3MEHEHUS TIe€HETUYECKHX
CBOMCTB OPraHU3MOB B pe3yJIbTaTe BBEJCHUS B UX KJIETKU F'€HOB APYTHX Op-
raHU3MOB. B pe3yibTaTte nosryyaroTcst TpaHCT€HHBIE OPTaHU3MBI.

lenetnku ckpecTuTh OalMiuTy ¢ KapTodeaeM He MOTYT, a TeHHbIC
HH)KEHEPBl — MoOryT. ['eHeTHueckas cenekuus ylydllaeT KOJMYECTBEHHBIE
XapaKTEPUCTUKU COPTa MM MOPOAb! (YPOXKAaHHOCTh, YCTOHYMBOCTH K 3a00-
JIEBaHUSM, HAJOH U JIp.); TEHHAs MHXXEHEPHUs CIIOCOOHA CO3/1aTh MPUHIUITH-
aIbHO HOBOE KauyeCTBO — IEPEHECTH I'eH, €r0 KOAMPYIOUMH, U3 OJHOTO
OMOJIOTMYECKOTO BUAA B APYTOH, B YACTHOCTH, T'€H HHCYJIHHA OT YEJIOBEKa B
Ipoxokd. Y reHeTndeckn MOAM(UIIMPOBaHHBIE IPOXOKH CTAHOBSTCS (hadpu-
KO UHCYJIMHA.

CunTaercs, 4YTO EAMHCTBEHHOE IPUHIMIINAIBHOE IPEMSITCTBUE,
CTOsIlIee Mepesl TeHHBIMU MH)KEHEepaMu, — 3TO WM MX OrpaHH4YeHHas (aH-
Ta3usl, WM OrpaHWYEeHHOE (UHAHCHUpOBaHWE. HempeomomuMbIX MPUpPOTHBIX
OrpaHUYEHUN B TEHHON MHYKEHEPUH, TIOXO0XKE, HET.

IIpu co3maHumM TakMX OPraHU3MOB BBICKA3BIBAIOTCSA OIMACEHUs] OHO-
JIOTHYECKOTO ¥ 9KOJIOTHYECKOT0 HPaBCTBEHHOTO, 3THYECKOTO, (HHIOCOPCKO-
0, peIUruo3HOTO Xapakrepa. B 1973-1974 rogax ObutH BEIpaOOTAHBI TIPAaBH-
Jla TEXHUKH O€30MacHOCTH IT0 OOPAIIEHHIO ¢ TPAHCTEHHBIMH OPTaHU3MAaMHU.
ITo mepe yckopstomierocsi pasBUTHA F€HHON MHXEHEPHH CTPOrOCTh MPaBHII
0e301acHOCTH Bce BpeMs CHIDKaNach. IlepBoHaYabHBIE CTPAaXH OKA3aJINCh
CWJIBHO MPEyBEITUYECHHBIMH.

B wurore 30-1eTHEr0o MHpOBOTO OIBITA T€HHOW HWH)XEHEPHUH CTallo
SICHO, YTO CIy4alHO B IpOIlECCEe «MUPHOW» T€HHON WHXEHEPHUU UYTO-THOO
BpPEIHOTO BO3HUKHYTh HE MOXeT. B oOrmiem, 3a Bce 30 j1eT HHTEHCUBHOTO U
BCE PACHIMPSIOIIEroCs NPUMEHEHUS TeHHOW MHXEHEPHUH HU OTHOTO Ciiydas
BO3HHUKHOBEHUS ONACHOCTH, CBA3aHHOW C TPAHCTEHHBIMH OpPTaHU3MaMH, 3a-
peructpupoBaHo He Obu10. Korma peus uuer 06 omacHocTH min Ge3omacHo-
CTH TPAaHCT€HHBIX OPTaHU3MOB U MPOAYKTOB M3 HUX MOIYYEHHBIX, TO CaMbIE
pacnpoCTpaHEHHbIE TOYKU 3PEHUS OCHOBBIBAIOTCSA IPEUMYIIECTBEHHO Ha
«00ImUX COOOPKEHUAX U 3APABOM CMBICIE». BOT 4TO 0OBIYHO TOBOPST Te,
KTO MPOTHB:

- IPUPOZA YCTPOEHA pa3yMHO, JIF000e BMEIIATENECTBO B HEE TOJIBKO
BCE YXYAILINT;
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- IOCKOJIBKY caMH yueHble He MoryT col00%-Hoit rapanTueit npen-
CKa3aTb BCE, OCOOCHHO OTAAJCHHbIE, MOCIEICTBUS NMPHUMEHEHUS! TPAaHCTCH-
HBIX OPTaHU3MOB, HE HAJI0 3TOTO JIENaTh BOOOIIE.

A BOT apryMeHTHI T€X, KTO BBICTYTIA€T 3a:

- B TEUEHUE MUJIIMAPAOB JIET HBOIIOLUH NPUPOAA YCIIEIIHO «IIepe-
mpoOoBana» Bce BO3MOXKHBIC BapHAHTHI CO3JAHUS KHUBBIX OPTaHU3MOB, ITO-
4eMy K€ IeATENIbHOCTh YEJIOBEKA 10 KOHCTPYHPOBAHUIO M3MEHEHHBIX Opra-
HU3MOB JIOJDKHA BBI3BIBATH ONACeHUS?

- B IPUPOJIE MOCTOSHHO MPOUCXOAUT MEPEHOC T€HOB MEXAY Pa3HbI-
MU OpraHu3Mamu (B 0COOCHHOCTH MEXIY MHUKpOOaMu U BUPYCaMHM), TaK 4YTO
HUYEro NPHUHLUIHNAIBLHO HOBOTO TPAaHCTEHHBIE OPraHU3MBI B IPUPOAY HE
00aBSIT.

JluckyccHst 0 BBITOAAX U OMACHOCTAX NPUMEHEHUS TPAHCTEHHBIX Op-
TaHU3MOB OOBIYHO KOHIIGHTPUPYETCS BOKDPYT TJIABHBIX BOIIPOCOB O TOM,
OMACHBI JIU MPOAYKTHI, MOTYYEHHbIE U3 TPAHCTEHHBIX OPTaHU3MOB M ONACHBI
JI1 CaMU TPAHCTEHHBIE OPTaHU3MBI AJIS1 OKPYXKAIOLIEH cpeabl?

Ilo xapakTepucTHKaM TpaHCI€HHAs NPOAYKLMS HE OTIUYAETCA OT
AHAJIOTUYHBIX MPOTYKTOB, MOITYYEHHBIX U3 €CTECTBEHHBIX NMPHUPOIHBIX HC-
TOYHUKOB. DTO HEOJHOKPAaTHO JO0Ka3aHO TECTHPOBAaHHEM, KOTOpoe 00s3a-
TENbHO MPOBOAUTCS MEPe BBITYCKOM Ha PHIHOK NMPOJYKTOB, MOJNyYEHHBIX U3
TEHETHYECKH MOJIU(DUIMPOBAHHBIX OPraHM3MOB. METObI OIIEHKH BO3MOXK-
HOCTEH TOKCHYHOCTH, aJUIEPTeHHOCTH U IPYTHUX BHJIOB BPEIHOCTH JOCTATOY-
HO HaJIeKHBI U CTaHAAPTU3UPOBAHBI BO MHOTHX CTpaHaX, B 4aCTHOCTHU B Poc-
CHH.

Pazymeercs, 3To He O3Ha4YaeT, YTO JFOOBIE TPOAYKTHI, MOTYICHHbIE
13 JMIOO0BIX TEHETHYECKH MOANGHUIMPOBAHHBIX OPraHU3MOB, OyayT Oe3omac-
Hbl. be3omacHbIMH MOTYT CUMTAThCA TONBKO T€, KOTOpPbIE MPOILLIA BCECTO-
POHHIOIO TOCYIapCTBEHHYIO NPOBepKy. [loTpedurens AoJKeH UMETh IpaBo
nHdopmupoBaHHOro BbIOOpa. I[IpOAYKTHI M3 TpaHCTEHHBIX OPraHU3MOB
JOJDKHBI IMETh MapKHPOBKY, KOTOpasi MO3BOJIUT BBIOpaTh: 1) Joporue «3Ko-
JIOTHYECKHU YHCTHIE)» HE TPAHCTEHHBIE MIPOAYKTHI, IOJyIeHHbIE 0€3 IpuMeHe-
HUSI XUMHUYECKUX yIOOPEHU, MECTUIUAOB U TepOUIMI0B WK 2) HE TPaHC-
TeHHBIE, BBIPAIlEHHbIE C IPUMEHEHNEM XUMHH, WIH 3) TPaHCTeHHBIE, HO BHI-
paieHHble 0e3 «XHMHM», IIeHa KOTOPBIX J0JDKHA OBITh B HECKOJIBKO pa3 HU-
e, 9eM IKOJIOTHYECKH YHCTHIX.

[IpousBoacTBeHHBIE TOCceBB! TP yxke 3aHMMAIOT OOJbIINE TUIOLIAIH,
U OHM MPOJOJDKAIOT pacmupsAThes. 3a nociegnue 12 ner B CIIA BelpameHo
3,5 TpiH TpaHCTEHHBIX pacTeHui. [Ipu 3TOM He OBLIO 3aperucTpUpPOBaHO HU
OJTHOTO CIIy4asi BOSHUKHOBEHHS CEPbE3HBIX MEIMKO-OMOIOrHYECKNX MOCIIe-
CTBHI1 UX IPOU3BOJICTBA U UCIOJIB30BaHMUS.

B mesnoM mpum oneHKe CTENeHW OMOJOTMYECKOH M IKOJIOTMYeCKOU
OTNIACHOCTH TI0 MPHHIIMITY OJM3KOT0 cX0AcTBa OezomacHoe TP momkHO OBITh
IIOX0>KMM Ha €r0 UCXOJHbIM HE TPAHCTEHHBIN aHAJIOT.
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Wrak, reHHbIe HHXXEHEPHI YTBEPKIAIOT, YTO TPAHCTEHHBIE IPOLYKThI
0€e30TacHbI M ACIIEBHI, YTO TPAHCTEHHOE CEJILCKOE XO35HCTBO HE TOJIBKO 00-
Jiee SKOHOMUYHO, HO M 00JIee 3KOJIOTHYIHO, YeM TPaJUIHOHHOE, OCHOBAHHOE
Ha MacCOBOM NPHUMEHEHHH XUMUYECKUX CPEJCTB 3alIUThl PACTEHHH.

Eme omHuM AoCTIKEeHHEM OMOTEXHOJIOTHH, BBI3BIBAIOIIMM MHOTO
CIOPOB, SABIAETCS KIOHMPOBAHUE MIIEKONMTAIOIINX, B YaCTHOCTH KIOHHPO-
BaHUE YEJIOBEKA.

Ceifuac KJIOHaM{ Ha3bIBAIOTCSl 0COOM KMBOTHBIX MJIM PacTeHUH, MO-
JIy4E€HHbIE ITyTeM OECIIOJIOr0 Pa3sMHOKEHUS! U MMEIOIINE MOJIHOCTHIO HJICH-
TUYHbIe TeHoTUnsl. KIIOHHpOBaHHEM HAa3bIBAIOT UCKYCCTBEHHOE IIOJIyYeHHE
KJIOHOB JKUBOTHBIX.

VIMeHHO BO3MOXHOCTh HMCKYCCTBEHHOTO KJIOHHUPOBAHMS YelIOBEKa
BBI3BaJIa OypHBIE HYMOIMHU B OOIIIECTBE.

IIpennonaraercss, 4TO MOYKHO HCIONB30BaTh KIOHHPOBAaHUE JUIA
IIpeoJoNeHNs OecIIonnsl — TaK Ha3bIBAEMOE penpoOyKMueHoe KIOHUPOGa-
Hue. becmionue, neHCTBUTENBHO, — YPE3BBIYANHO BakHas mpoOiema, MHO-
rue Oe3ZeTHhIC CEeMbU COTJIACHBI HA CaMbIE JOPOTHE IIPOLEAYpPBI, YTOOBI
HUMETh BO3MOXXHOCTH pOAWUTH peOeHka. OMHaKo BO3HHMKACT BOMPOC: a 4YTO
MIPUHIUIIMATBHO HOBOTO MOJXKET JaTh KJIOHMPOBAHHE MO CPABHEHHMIO, HAIIPH-
Mep, € 3KCTPAKOPIOPATbHBIM OILIOJOTBOPEHUEM C HCIOJIB30BaHUEM JTOHOD-
CKHX TIOJIOBBIX KJICTOK? YeCTHBIH 0TBeT — HuUuero. KiioHupoBaHHbBIN pebde-
HOK He OyJIeT UMETh I'€HOTHIIA, SIBJISIOIEroCcs KOMOWHAIMEH TeHOTUIIOB MY-
’Ka M JKeHbI. [ eHeTHUecKH Takasl IeBOUKa OyJleT MOHO3UTOTHOW CECTpOi CBO-
eil marepu, reHOB OTIla y Hee He OyaeT. TOYHO Tak e KIOHMPOBAHHBII
MaJIbUuK JJIs1 cBOeH Marep OyleT TeHeTHYecKH 4dyx[]. B takom cimydae —
3a4yeM 3Ta CIOXKHas M, 4YTO OCOOCHHO Ba)KHO, OUEHb PHUCKOBAHHAS IPOLEY-
pa? A ecnn BCIOMHUTH 3(Q(QEKTUBHOCTD KIOHHPOBAaHMUS, NPEICTAaBUThH cede,
CKOJIbKO HYXKHO IOJYYHTh SHIEKIETOK, YTOOBI pOAMIICS OAMH KIIOH, KOTO-
pBIif K TOMY K€, BO3MOXHO, OyneT OOJIBHBIM, C YKOPOUYEHHOW IPOIOIIKH-
TEJILHOCTBIO XXHM3HH, CKOJIBKO SMOPHOHOB, YK€ HAa4aBIIMX >KUTb, IIOTHOHET,
TO TEPCIEKTHBA PENPOTYKTUBHOTO KIOHHUPOBAaHMSA YEJIOBEKAa CTAHOBHUTCS
ycTpamamoimeid. B OOoNbIIMHCTBE TEX CTpaH, Te TEXHUYECKH BO3MOXKHO
OCYIIECTBJIEHHE KIOHHPOBAHUS YEJIOBEKa, PENPOIYKTUBHOE KJIOHHPOBaHHE
3aIpelieHo 3aKOHOIATeNBHO.

Tepanesmuueckoe KIOHUpPOBaHUe TIPEAIIONATaeT MOIYYCHUE OSM-
OpuoHa, BEIpanBaHie ero 10 14-THEBHOTO BO3pacTa, a 3aTeM HCII0JIb30Ba-
HHE SMOPHOHALHBIX CTBOJIOBBIX KJIETOK B JIE4eOHBIX 1eisix. [lepcriekTBBI
JICUYEHUsI C MOMOILBIO CTBOJIOBBIX KJIETOK OMIETOMIISIFOIIU — H3JIE4EHUE MHO-
I'MX HeHpoJiereHepaTHUBHBIX 3a00JeBanuil (Hanpumep, Oone3Hel Anpureime-
pa, [lapknHcoHa), BOCCTAHOBIICHNE YTPAu€HHBIX OPraHoB, a MPH KJIOHUPOBA-
HHUH TPAHCT€HHBIX KJIETOK - JICYeHHE MHOTHX HACJIEACTBEHHBIX Oone3Hei. Ho
ITOCMOTPHM TIpaBJ€ B JIUIO: (GaKTHYECKH 3TO O3HAYAET BBIPACTHUTH cebe Opa-
THKa WJIM CECTPUYKY, a TOTOM — YOHUTb, YTOOBI MCIIOIB30BaTh UX KJIIETKH B
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KayecTBe JiekapcTBa. M ecnu yOuBaeTcsi HE HOBOPOJKICHHBIM MilaJieHel, a
JBYXHEIEJIbHBIN SMOPHOH, Jena 3T0 He MeHseT. [103ToMy ydeHbIe HITyT ApY-
THE ITyTH JUIS TIOJTyYESHNS CTBOJIOBBIX KIIETOK.

Kuraiickue y4eHble ¢ HETbI0 MONYyYCHHS SMOPHOHAIBHBIX CTBOJIO-
BBIX KJIETOK YEJIOBEKa CO3MAIH IMOPUIHBIC SMOPHOHBI ITyTEM KIOHHPOBAHUSA
saep KIETOK KOXH YEJIOBEKa B SIMIEKIECTKaX KPOoIMKOB. beuto momydeHo 6o-
nee 100 sMOpHOHOB, KOTOPBIE B T€YEHHE HECKOJBKUX THEW pa3BUBAINCH B
UCKYCCTBEHHBIX YCIIOBUSIX, @ 3aTe€M W3 HHUX OBLIM MOJYyYEHBI CTBOJIOBBIC
KJIETKU. Y4eHble HaJCIOTCS, YTO TaKoil Croco0 MOJy4YeHUs CTBOJIOBBIX Kile-
TOK OKa)KeTCs 3THYECKH 0oJjiee MpUeMiIeMbIM, YeM KIOHUPOBAHHUE YeJIOBEYE-
CKHX SYMOPHOHOB.

K cyactbio, oka3bIBaeTCsl, YTO IMOPHOHAIBHBIE CTBOJIOBBIE KIIETKH
MOXKHO IIOJTy4aTh €Ile MpoIle, He IpuOeras K COMHUTEIBHBIM C ATHYECKOMH
TOYKH 3PECHUS] MaHHUMYIALUSAM. Y Ka)KI0TO HOBOPOXKIEHHOTO B €ro coOCT-
BEHHOW ITyIOBHHHOM KPOBH COJEP)KUTCS JOBOJIBHO MHOTO CTBOJIOBBIX KJIE-
ToK. Ecnii 3TH KJIE€TKM BBIIENUTH, a 3aT€M XPaHHUTh B 3aMOPOKEHHOM BHJE,
UX MOKHO HCIIOJIb30BaTh, €CIIM BO3HUKHET HeoOxonumocTs. Co3naBats OaH-
KI CTBOJIOBBIX KJIETOK MOXKHO yxe ceiuac. [IpaBna, cienyeT UMeTh B BHUIY,
YTO CTBOJIOBBLIC KJICTKM MOTYT MPEIOAHECTH CHOPIIPU3bLI, B TOM YUCJIC U HE-
MPpUATHBIC. B YaCTHOCTH, UMCIKOTCA JaHHBIC O TOM, UTO CTBOJIOBBIC KJIICTKH
MOTYT JIETKO TIpHOOpeTaTh CBOWCTBa 3J0KauecTBeHHOCTH. CKopee Bcero, 3To
CBA3aHO C TEM, YTO B HMCKYCCTBCHHBLIX YCJIIOBHUAX HaJl HUMHU HET KCCTKOT'O
KOHTPOJISI CO CTOPOHBI OpraHu3Ma. A BeJb KOHTPOJIb «COI[HAJIBHOTO MOBEIe-
HUSD» KJIETOK B OpTaHU3ME HE TOJIBKO )KeCTKPIﬁ, HO BE€CbMa CJIOKHBIH M MHO-
roypoBHeBbIi. HO BO3MOXHOCTH HCIIOJIB30BaHHS CTBOJIOBBIX KJIETOK CTOJIb
BIIEUYATISIONIH, YTO HCCIENOBAaHMS B 3TOH 00JACTH M MOWCKH JOCTYITHOTO
HCTOYHHKA CTBOJIOBBIX KJIETOK OY/yT HMPOIOIKATHCH.

JomycTumo i KJIOHMpOBaHME denoBeka B mpuuHnune? Kakwe mo-
CJIEICTBHS MOXKET UMETh IIPUMEHEHHE 3TOT0 crioco0a pa3sMHOXKEHUs?

OnHO 13 BIOJHE PEalbHBIX MOCIEACTBUH KIOHUPOBAHHUS — Hapy-
IIEHUE COOTHOIICHUS I0JIOB B MOTOMCTBE. He CCKpPET, UTO OYCHb U OYCHb
MHOTHE€ CEMbH BO MHOTHX CTpaHax XOTECIIHU OBl UMEThH CKOpEC MaJIbUnKa, Y€M
JIEBOUKY. Y Ke B HacTosimee BpeMs B Kurae BO3MOXHOCTH NMpeHATATHLHOU
JAUArHOCTHUKU IIOJIa U MEPBI IO OrPaHUYCHHUIO POXKIAEMOCTH IIPUBECIIN K Ta-
KOMY MOJIOXKEHHIO, YTO B HEKOTOPBIX paiOHAX cpenu AeTedl Habmogaercs
3HAUUTEJIBbHOE MpeodIIaiaHie MaTbYuKoB. UTo OyayT Jenars 3TH MaJIbUUKH,
KOTZ1a TIPUJIET BPEMSI 3aBOJIUTH CEMBIO?

Jlpyroe HeraTMBHOE CJIEACTBUE IHPOKOTO MPUMEHEHHS KIIOHMPOBa-
HUSI — CHM)KEHHME TeHETHUECKOTo pa3HooOpasus yenoBeka. OHO M Tak HeBe-
JIMKO — CYIIECTBEHHO MEHBIIIE, YeM, HalPUMep, AaXKe y TaKHX MaJIOYUCIIeH-
HBIX BHJIOB, KaK 4eJ0BeKOOOpa3Hble 00e3bsiHbI. [IpuumHa 3TOro — peskoe
CHIDKCHUE YMCIICHHOCTH BHUJa, UMEBIIeEe MECTO HE MEHee JIByX pa3 3a Io-
cnennaue 200 Teic. neT. Pe3ynbTaT — GOJBbIIOe KOJTMYECTBO HACIIEACTBEHHBIX
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3abosieBaHUi U N1eEKTOB, BHI3BIBAEMBIX IIEPEXOJIOM MYTAHTHBIX ajuleied B
TOMO3UTOTHOE cocTOsiHME. JlanpHelInee CHIKEHHE pPa3HOOOpas3usi MOXKET
MIOCTAaBUTH TIOJ YTPO3y CYIIECTBOBAHME UesoBeKa Kak Buaa. Ilpasna, crpa-
BEAJIMBOCTH paJgyl CIEAyeT CKa3aTb, YTO CTOJIb HIMPOKOTO PACIPOCTPAHEHHUS
KIIOHHPOBAHMUS BPSIZL JIN CIEOYET OKHUIATh JaKe B OTAAJICHHOM OyIyIeM.

W, nakoHen, He ciemyeT 3a0BIBaTh O TE€X MOCICICTBHAX, KOTOPHIE
MBI TIOKa HE B COCTOSIHUH IIPEIYCMOTPETb.

IMopsaok BeIMOIHEHHS] PAGOTHI

1. IIpocmotpute npesenranuo o MO
2. [Ipouwuraiite Tekc npakTH4ecKol paboThI
3. OTBeThTE Ha BONPOCHI

®dopma npeaocTaBeHUs pe3yabTaTa
MTICBMEHHBIN OTYET
Kpurepuu ouenku.
Ouenka "5" craBuTes, ecnu paboTa BBHIOTHEHA 0Oe€3 OMMUOOK H
HEJIOYETOB WM JOMYIICHO He OoJyiee 0THOTO HEloUeTa.
Ouenka "4" cTaBHTCS, €CIH YIANIHIICS BRIIOTHII PabOTy IOJIHO-
CTBIO, HO JIOILYCTHII B HEH
1. He Gonee oHOM HerpyOoi OMUOKY U OTHOTO HEA0YETa,
2. unu He Ooliee IBYX HEJOUCTOB.
Ounenka "3" craBuTes, ecny yyaliuiicss NPaBUIBHO BBITIOJHII HE
MeHee MOJIOBUHBI PaOOTHI WIIM AOIYCTHII:
1. He Goree ABYX IpyOBIX OMINOOK;
2. wim He Oosiee OIHOW TPY0OOI U OJIHOM Herpy0oii OIIMOKU 1 O/IHO-
IO HEZ0UeTa;
3. wm He OoJee IBYX-TpeX HErpyOBIX OIMHOO0K;
4. wnu oHOH HerpyOoif OMMOKK U TPEX HEJOUYCTOB;
5. WM TIpH OTCYTCTBUM OMIMOOK, HO TPH HAJTMYMH YETHIPEX-TISTH
HEJI0YETOB.
Ouenka "2" cTaBUTCH, €CIU YUALIUHCS:
1. momycTuin 4uciao omMOOK M HEAOYETOB MPEBOCXOJSIIEE HOPMY,
IIPHU KOTOPOIl MOKET OBITH BBICTABJICHA OIIEHKa "3";
2. VI €CJIM NPABHJILHO BBIMOJIHWI MEHEE MOJOBUHBI PaOOTBHI.
IIpumeuanue.
1) IpenopaBaTens HMeET NPABO IOCTaBUTh yYalleMyCsl OLCHKY
BBIIIIE TOM, KOTOpast IPeAyCcMOTpeHa HOPMaMH, €CIIM YIEHUKOM OPUTMHAIILHO
BBINIOJIHEHA PadoTa.
2) OneHKH ¢ aHAJIM30M JOBOASTCS J0 CBEJCHUS ydalluxcs B KOHIE
MIPAaKTHYECKOH pabOTHI.

Tema 3.4 Bug
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IIpakTnyeckas padora Ne8

AHanu3 1 OLCHKA PA3JIMYHBIX 'NIMOTE3 NPOUCXOKACHUSA )KU3HU

Lleanr padoTsl: Ha MpUMepe OCHOBHBIX THMIIOTE3 O MPOMCXOXKICHUH
KM3HU BBIPa0OTATh HABBIKM KPHUTHUYECKOTO aHAIN3a Hay4HBIX (DAaKTOB, CBU-
JIETENILCTBYOLIHX 33 WM IIPOTUB OIPEICIICHHBIX THIIOTE3

Bsinosinus padory, Bel 6ynere:

yYMeThb aHAIM3HPOBaTh W OLIEHWBATH PA3JIMYHBIC TUIOTE3BI MPOUCXO-
JKIEHUS )KU3HU HA 3eMIIE.

MarepuaiabHoe o6ecniedeHHe: TEKCThI

3amanue
1.M3yuunTe runoTe3bl MPOUCXOXKACHHS KHU3HU U 3aII0JTHUTE TAOIHILY
Tabnuna
Hazpanue teopuu win | CyIniHOCTh TEOPUH HIIN
JlokazaTennscTBa

TUIIOTC3bI TUIIOTEC3bI

2.0TBeThTE Ha BOMPOC: KaKoil Teopuu MpUIep)KUBaeTeCh Bl U I10-
yemy?

Kpamxue meopemuueckue ceedenus

1. Kpeauuonusm.

CornacHo 5TOH TEOpPHM *HM3Hb BO3HUKIA B PE3yJIbTaTe KaKOr0-TO
CBEPXBECTECTBEHHOTO COOBITHS B mpouuioM. Ee mpuaepxuBatoTcs mocineno-
BaTeJN IOYTH BCEX Hanbosee pacpoCTPaHEHHBIX PETUTHO3HBIX YICHUH.

TpanuuuoHHOE MYJEHCKO-XPUCTUAHCKOE MPEACTABICHUE O COTBOpE-
HUH MHpa, n310xkeHHoe B KHure BeITHA, BBI3BIBAIO M MPOJIOIKACT BHI3BIBATH
cropsl. XOTs Bce XpUCTHAaHE MPU3HAIOT, 4YTo bubmmusa — 310 3aBet 'ocnona
JIIOASIM, TIO BOIIPOCY O JUTMHE «THS», ynoMuHaBmierocst B Kuure beitus, cy-
IIECTBYIOT Pa3HOTIIACHS.

HekoTopble c4MTarOT, YTO MHP M BCE HACENSIOLIUE €0 OPraHU3MbI
ObuTH co3maHbl 3a 6 nHell nmo 24 yaca. [[pyrue xpucrtnaHe HE OTHOCSTCS K
Bnbnun xak K HaydHOH KHUTE M CUHMTAIOT, uTo B KHure buiTns nznoxeHo B
TIOHATHOW st Jrofie (opMe TEeoJorMdeckoe OTKPOBEHHE O COTBOPEHHH
BCEX ’MBBIX CYIIECTB BCEMOTYIIUM TBOPLIOM.

[Iporecc 605keCTBEHHOTO COTBOPEHHS MHpPa MBICIHUTCS KaK MMEBIIHN
MECTO JIMIIb OJHAXKIBl W ITOTOMY HEJOCTYIHBIM A HabOmromeHus. DToro
JOCTaTOYHO, YTOOBI BEIHECTH BCIO KOHIICIIITHIO O0JKECTBEHHOTO COTBOPEHUS
3a paMK{ Hay4HOTO HcciiefioBaHus. Hayka 3aHmMaeTcss TOJNBKO TEMH SBIIE-
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HUSIMHU, KOTOPbIE MOJIAI0TCSl HAOJIOACHHIO, a TIOTOMY OHa HUKOI'Za He OyzxeT
B COCTOSIHUM HH JI0Ka3aTbh, HU OIPOBEPTHYTH 3Ty KOHIIETILIHIO.

2. Teopusi CTALIHOHAPHOI'O COCTOSIHMSA.

CornacHo 3TOW Teopuu, 3eMJIsI HAUKOTJa HE BO3HHKANIA, a CYIIECTBO-
BaJla BEYHO; OHA BCETJa CIIOCOOHA MOAJEPKUBATh )KU3Hb, @ €CIIH U N3MCHSI-
J1ack, TO OYEHBb MaJlO; BUABI TOXKE CYIIECTBOBAIN BCETIA.

CoBpeMeHHBIE METO/IBI TAaTUPOBAHUS JAIOT BCe 00Jee BHICOKHE OIICH-
KM BO3pacTa 3eMJId, YTO MO3BOJSET CTOPOHHHKAM TEOPUH CTaI[MOHAPHOIO
COCTOSIHHUS TI0NIaraTh, 4To 3eMJI U BUJBI CYIIECTBOBAIM BCeraa. Y Kakaoro
BHU/Ia €CTh JIB€ BO3MOKHOCTH — JIMOO N3MEHEHHE YHCICHHOCTH, JTH00 BHIMU-
paHmue.

CTOpPOHHUKY 3TOW TEOPUM HE MPHU3HAIOT, YTO HAJIUYUE UIH OTCYTCT-
BUE ONPEJEICHHBIX NCKOMAEMBIX OCTATKOB MOJKET yKa3bIBaTh Ha BPEMs ITO-
SIBTICHUSI WM BBIMHUPAHHSA TOTO WM WHOTO BHUJA, U HPUBOIAT B KauyecTBE
IpuMepa MPeCTaBUTENs KUCTENEphIX ppl0 — naTuMeputo. Ilo maneonToN0-
THYECKUM JaHHBIM, KHCTEIepbIe BRIMEPIH OKoo 70 MitH. seT Hazax. OgHako
9TO 3aKJIIOYEHHE MPUILIOCH MEPEeCMOTPETh, KOTAAa B paiioHe Manarackapa
ObUTH HalICHBI JKUBBIE NMPEACTaBUTENN KHCTenepblX. CTOPOHHHKN TEOPUH
CTallMOHAPHOTO COCTOSIHUSA YTBEP)KAAIOT, YTO, TOJIBKO HM3ydas HBIHE XKHUBY-
IIMe BUJABI U CPaBHMUBAs UX C MCKOIAEMBIMU OCTaTKaMHU, MOKHO JeJaTh BbI-
BOJI O BBIMHPAHHH, J1a U TO OH MOXET OKa3aThCsl HEBEPHBIM. BHe3amHoe mo-
SIBJICHUE KaKOTr0-IM00 MCKONAaeMOro BU/A B ONPEIEIICHHOM IulacTe 00bsCHS-
eTcs yBEJIMYEHHUEM YHCICHHOCTH €r0 MOIMYJIAINY UIH NepeMeIeHHeM B Mec-
Ta, OIaronpusATHBIC IS COXPAHEHHS OCTaTKOB.

3. Teopusi naHcnepMuUM.

Ota Teopus He NpeIaraeT HUKAaKOrO0 MEeXaHW3Ma Uil OOBSCHEHUS
TIEpBUYHOTO BO3HUKHOBEHHMS JKM3HH, @ BBIJBHTaeT HJCI0 O €¢ BHE3EMHOM
npoucxoxkaeHnd. [lo3ToMy ee Hemb3s CUMTaTh TEOpHUEH BO3HUKHOBEHUS
KM3HU KaK TaKOBOW; OHA IPOCTO MEPEHOCHUT MpoOIeMy B KaKoe-TO JIpyroe
MecTo Bo Beenennoit. 'mnore3a 6puta BeraBunyTa 0. JInbuxom u I'. Puxre-
poM B cepennHe XIX Beka.

CornacHo TUNoOTe3¢ MaHCIEPMUHU XKHU3Hb CYIIECTBYET BEYHO U Iepe-
HOCHTCSI C IUTaHETHI Ha IJIaHeTy MeTeopuTami. Ilpocreiimume opraHu3mMsl Win
HX CIOpPHI («CeMeHa >KH3HMY), MoMajas Ha HOBYIO IUIAaHETy W Haiiig 37ech
ONarompuATHBIE YCIOBHUS, Pa3MHOXKAIOTCS, JaBas HAYaJI0 HBOJIOIMH OT MPO-
cTedmnx GopM K CI0XKHBIM. BO3MOXHO, 4TO JKM3Hb Ha 3eMJiie BO3HHUKIIA W3
OJTHOI-€INHCTBEHHOW KOJIOHWM MHKPOOPTaHW3MOB, 3a0pOIIEHHBIX M3 KOC-
Moca.

Jnst 000CHOBaHMS 3TONH TEOPHH MCHOJIB3YIOTCS MHOT'OKPATHBIE MOSIB-
nenust HJIO, HackanbHbIe M300pa)kKeHMs TIPEIMETOB, TIOXOXKHX HA PaKeThl U
«KOCMOHABTOBY, a TAK)Ke COOOIIEHHS SIKOOBI O BCTpEUax ¢ MHOIUIAHETSHAMHU.
[Ipu u3yyeHnn MaTepuaIoB METEOPUTOB M KOMET B HUX OBIIH OOHApYy>KEHBI
MHOTHE «IPEANIECTBEHHUKH XKHBOT0» — TaKHe BEIIECTBA, KaK IIHAaHOTCHEI,
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CUHUIIbHAS KUCJIOTa U OPraHWYECKHE COEAUHEHMs, KOTOpBIE, BO3MOKHO,
CBITPAJIK POJIb «CEMSTHY, MAJJaBIINX HA TOIYI0 3EMIIIO.

CTopoHHUKaMH 3TON TUMOTE3Hl OBUIH JaypeaTsl HoOenmeBckod mpe-
mun @. Kpuk, JI. Opren. @. Kpuk ocHOBBIBaJICS HAa ABYX KOCBEHHBIX JTOKa3a-
TEJILCTBAX:

* YHUBEPCAIbHOCTH TEHETHIECKOTO KO/Ia;

* HEOOXOANMOCTH Ul HOPMAaJIbHOTO METabOoJIM3Ma BCEX JKUBBIX CY-
LIECTB MOJIMO/IeHa, KOTOPBIH BCTpeYaeTcs celiuac Ha IUIaHeTe KpaifHe pesko.

Ho ecnu >xn3HB BO3HMKIIA HE Ha 3eMJIe, TO Kak OHa BO3HHKJIA BHE ee?

4. ®u3nyecKkne rUoOTe3bl.

B ocHoBe (u3MUYECKHX TUNOTE3 JIKUT NPU3HAHUE KOPEHHBIX OTIIH-
Yy JKMBOTO BEIIEeCTBa OT HEXKUBOro. PaccMOTpUM THMIIOTE3y MPOHCXOXKAE-
HUS XKU3HY, BBIABUHYTYIO B 30-¢ roasl XX Beka B. V. Bepnaackum.

B3rnsaapl Ha CYIIHOCTB XHM3HU NpHBENN BepHaackoro x BRIBOLY, YTO
OHa TosBWIIAch Ha 3emiie B (opme Omocheprl. Kopennsle, hyHmamMeHTaIb-
HBIE OCOOCHHOCTH >KHMBOTO BEIIECTBa TPEOYIOT AJISI €r0 BOSHUKHOBCHHS HE
XMMHUYECKHX, & (U3MYECKUX MPOLECCOB. JTO AOJDKHA OBITH CBOEOOpas3Has
KaTtacTpoda, MoTpsSCeHNne caMUX OCHOB MUPO3JaHUsL.

B cootBercTBUM ¢ pacnpocTpaneHHbIMU B 30-X Togax XX Beka rurmo-
Te3amMH oOpazoBaHus JIyHBI B pe3yibTaTe OTpbIBA OT 3eMJIM BELIECTBA, 3a-
MOJHABIIEro paHee THXOOKEAHCKYIO BIAJUHY, BepHaJCKuil Mpeanosioxul,
YTO 3TOT MPOIIECC MOT BBI3BaTh TO CHHPAIBHOE, BUXPEBOE JBUKEHUE 3€MHO-
IO BELIECTBA, KOTOPOE OOJIbIIE HE TOBTOPHIIOCH.

BepHanckull IpOUCXOKIEHUE KU3HU OCMBICIUBAI B TEX XK€ MacLITa-
0ax W MHTEpBaJlaX BPEMEHH, YTO U BOSHHKHOBeHHE camoil Beenernnoit. [Ipu
KatacTpode ycIoBHUs BHE3AIIHO MEHSIOTCS, M M3 NMPOTOMATEPHUH BO3HHUKAIOT
KMBasi 1 HEXHBAsI MaTePHs.

5. XuMH4eckue runore3sl.

Ota Tpylma TUIOTE3 OCHOBBIBACTCS Ha XUMHYECKOW CcIie-anuduke
XKHM3HU ¥ CBS3BIBACT €€ NPOMCXOKAeHWe ¢ ucropueil 3emiun. PaccMorpum
HEKOTOPBIE THIIOTE3bI 3TON TPYIIIIHI.

*Y HCTOKOB MUCTOPHM XUMHUYECKUX THIIOTE3 CTOSUIN 6033penus 3. I ex-
Kens. I'eKKeslb CYuTall, 9YTO CHayana Ioj AeHCTBHEM XUMHUYECKUX U (u3nde-
CKHX TPUYNH HOSBWINCH COCTUHEHUS yIiIepoAa. JTH BEIIECTBA MPEICTaBIIS-
71 co00# HE pacTBOPEI, a B3BECH MaJICHHKUX KOMOYKOB. [lepBuuHBIE KOMOY-
K1 OBUTH CIIOCOOHBI K HAKOIUIEHWIO Pa3HBIX BEIIECTB M POCTY, 32 KOTOPBHIM
CIIeZIOBAJIO JeJIeHHe. 3aTeM NOosBWIach Oe3bslepHas KIeTKa — MCXOJTHas
(opma JuIs BCeX KMBBIX CYIIECTB Ha 3eMIIe.

*OrnpeieIeHHBIM 3TallOM B Pa3BUTHH XMMHUYECKHUX THIIOTE3 aduoreHe-
3a crana konyenyusa A. M. Onapuna, BeiaBunyTas uM B 1922—1924 rr. XX
Beka. ['unoreza OnapuHa npexacTaBisieT coOOl CHHTE3 JapBHHM3Ma C OHO-
xumuent. [To OmapuHy, HaclIeJICTBEHHOCTh CTalla CIEACTBHEM OTOOpa. B ru-
moreze OnapuHa kenaeMoe BhIIacTes 3a JeiicTBuTensHoe. CHavana Hee 0co-
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OEHHOCTH KM3HHU CBOAATCS K OOMEHY BEILIECTB, a 3aT€M €ro MOJAEINPOBAHUE
OOBSIBISIETCS] PELLIEHHOM 3araJiKil BOSHUKHOBEHHUS )KU3HHU.

» ['unomesa [{owc. Bepnana nipeanonaraet, 9T0 aOMOTEHHO BO3HUKIIINE
HEOOTBIINE MOJEKYNbl HyKJIEHHOBBIX KHCIOT M3 HECKOJIBKHX HYKICOTHUIOB
MOTJIH Cpa3y kKe COENUHATHCA C TEMU AMHHOKHCIOTAMH, KOTOPBIE OHU KOJH-
py!oT. B 3T0ii TMIIOTE3€ NEpBUYHAS )KMBAsi CHUCTEMa BUANTCA KaK OMOXHMHU-
YyecKkasi )KH3Hb 0€3 OpraHn3MOB, OCYIIECTBISIONIAas CAMOBOCIIPOM3BEACHUE 1
oOmeH BemecTB. Opranu3msl ke, o Jx. bepHaity, MosIBISIOTCS BTOPUYHO, B
X0/1e 000COOJICHUST OTHENBHBIX YYaCTKOB TakOH OMOXMMHUYECKOH >KH3HU C
MIOMOIIBI0 MEMOpaH.

*B kauecTBe nociaeaHel XMMHUYECKOI THIIOTE3bl BOSHUKHOBEHUS JKU3-
HM Ha Hamiedl 1uaHete paccMoTpuM eunome3y 1. B.  Boumxegu-
uq, BBIABUHYTYI0 B 1988 rogy. CormacHo 3TOW TuImoTe3e, BOZHUKHOBEHHUE
OpPraHMYECKHX BEIIECTB IEPEHOCHUTCS B KOCMHUYECKOE MIPOCTPAHCTBO. B cre-
IU(HUIECKNX YCIOBUAX KOCMOCA UJIET CHHTE3 OPTaHWYECKUX BEIIECTB (MHO-
TOYMCICHHBIE OpIIAaHWYECKHE BEIIECTBA HAIEHBI B METEOPUTAX — YIIIEBO-
Jbl, YTIEBOAOPOIBI, A30TUCThIE OCHOBAaHUS, AMHHOKHCIIOTHI, JKUPHBIE KHCIIO-
THI U Jp.). He MCKI04eHo, 9To B KOCMHYECKUX MPOCTOpax MOTIIM 00pa3o-
BaThCs HyKJeoTuabl U naxke monekynsl JJHK. Onnako, mo MHeHHIo BoiiTke-
BHYa, XMMHUYECKas dBOJIIOLUSA Ha OosbIMHCTBE Tu1aHeT COTHEYHOHN CHCTEMBI
OKa3ajlaCh 3aMOPOXKEHHON M MPOJOJDKWIACH JIMIIL Ha 3emMye, HalWas Tam
noJxoAdue ycuoBus. [Ipu oxyiaxIeHNH 1 KOHJCHCAI[UH ra30BOH TyMaHHO-
CTH Ha IEPBUYHOU 3emJiie oKaszajics Bech HAOOp OpraHMYEeCKUX COCTUHEHHN.
B 3THX yCIOBHSAX JKHBOE BEIIECTBO MOSIBIJIOCH M KOHJEHCHPOBAIOCH BOKPYT
Bo3HUKIIKX abuorenHo monekyn JJHK. Urak, mo rumorese BoliTkeBuda mep-
BOHAYAJIEHO ITOSIBUIIACH )KU3Hb OMOXMMHUYECKas, a B XO/I€ €€ IBOJIIOINH 105~
BUJIMCH OTAEIbHBIE OPTaHU3MBI.

I[opsiaok BbINOJIHEHHs Pa0OTHI

1. [To3HAKOMBTECH C TUIIOTE3aMHU M TEOPHSIMH O MPOUCXOKIIC-
HUHY XUA3HU
2. 3anoaHUTE TAOIUILY

®opma npeocTaBiIeHUs pe3yabTaTAa: 3all0JHEHHAs Ta0nuIa
Kpurepuu oneHku.
Ouenka "5" craBuTcsi, eciu paboTa BBHIMONHEHA 03 OmMUOOK U
HE/I0YETOB MIIM JIONYIIEHO He 0oiiee OJHOTO HeJoYeTa.
Onenka "4'" craBUTCSI, €CJIM YYAIIUNACS BBITOJIHII PabOTy MOJHO-
CTBIO, HO JIOILYCTHII B HEH
1. He Gonee oHOI HerpyOOi OIIMOKN M OJJHOTO HEJJ0YETa;
2. unu He Oosiee BYX HEJIOYETOB.
Ounenka "3" craBuTCs, €Cu yJaluiica MPaBUIBHO BBIOJHHUI HE
MEHee MTOJIOBUHBI Pa0OTHI MIIH IOy CTHII:
1. He Gonee NBYX TPyOBIX OMHUOOK;
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2. nnu He Oosiee OHOM rpy0oit 1 0HOHM Herpy0oil OlMOKK U OJHO-
ro HeJo4YeTa;

3. wm He Ooee IBYX-TpeX HerpyOBIX OIHOO0K;

4. nnu oHOM HerpyOoif OMMOKK U TPEX HEJOUYETOB,

5. WM TpH OTCYTCTBUH OIIMOOK, HO NPU HAJIMYHU YETHIPEX-TISTH
HEJJ0YCTOB.

Ouenka "2" cTaBUTCS, €CITH YIAIIHNACS:

1. momycTun 4ucno omMOOK M HEAOYETOB IMPEBOCXOJSIIEE HOPMY,
IIpU KOTOPOil MOKeT OBITh BHICTABIICHA OLlEHKa "3";

2. VM €CJIM PABHJIBHO BBIMTOJIHWI MEHEE MOJIOBUHBI PaOOTBHI.

IIpumeuanue.

1) IpenomaBarens MMeeT NPaBO IOCTaBUTHh YYaIIEMYCsl OLEHKY
BBIIIIC TOH, KOTOPasi MPeIyCMOTPEHa HOPMaMH, €CJIH YYCHHKOM OPHTHHAIBEHO
BBINIOJIHEHA padoTa.

2) OUeHKHU ¢ aHAIU30M JOBOJISATCS IO CBEICHUS YYAIUXCs B KOHIE
NPaKTUYECKOU pabOTEL

IpakTnuyeckas padora Ne9

AHaJIN3 U OlIEHKA Pa3/IMYHBIX THIIOTE3 MPOUCXO0KACHUSA Y€JI10BECKA

Hens padoThl: HA MPEMEpPEe OCHOBHBIX THIIOTE3 O IPOUCXOKICHHUH
YeNoBeKa BBIPA0OTaTh HABHIKM KPUTHYECKOTO aHajW3a HAYYHBIX (PaKTOB,
CBUICTENbCTBYOIIUX 32 MU MPOTUB OMPEICICHHBIX THIIOTE3

BoinosiHuB padoty, Bel Oyaere:

YMETDb SICHO U TOYHO H3JIaraTb CBOU MBICJIU, JIOTHUYCCKU 000CHOBEI-
BaTh CBOIO TOYKY 3pPCHUSA, BOCIIPUHUMATL U aHAJIM3UPOBATH MHCHHUSA cobe-
CEJHUKOB, ITPU3HABAS IPABO JPYroro 4ejJoBeKa Ha HHOE MHEHHE.

JAO0Ka3bIBaTb pOACTBO Y€JIOBCKA U MIICKONHUTAIONIUX, 06L[IHOCTB u pa-
BEHCTBO YEJIOBEYECKUX pac

MarepuanbHoe ofecnieueHme:

TEKCTHI TUTIOTE3

http://www.virtulab.net/index.php?option=com_content&view=article
&catid=45%3A10&id=187%3A2009-08-30-10-54-20& Itemid=106

3amanme
1. TIIpoumraTh TEKCT «[ MIOTE3BI MPOUCXOKICHUS YCIOBEKA» Ha CTP.
yueOHHUKA.
2. BrimosHuTE BUPTYaTbHYIO JJAOOPATOPHYIO paboTy
http://www.virtulab.net/index.php?option=com_content&view=article&c
atid=45%3A10&id=187%3A2009-08-30-10-54-
20&Itemid=1063amonHuTs TabIHILY:
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Tabnuma

@.11.0. yuenoro Toner [TpencTaBiaeHus 0 MPOUCXOKACHUN YEII0-
win punocoda JKU3HU BEKa

AHakcUMaH[Ip

ApucTtoTens

K.JInanen

U .Kaur

A .H.Pagumen

A.KaBep3HeB

JK.B.Pobune

K.b.Jlamapk.

Y.lapBuH.

®opMma npeaocTaBeHUs pe3yabTaTa
MTICBMEHHBIN OTYET
Kpurepuu ouenku.
Ouenka "5" craBuTes, ecnu paboTa BBHIOTHEHA 0Oe€3 OMMUOOK H
HEJI0YETOB WM AOIYIICHO He OoJliee OHOTO HEJ0YEeTa.
Ouenka "4" cTaBMTCS, €CIIHM yJalTHIiCA BBIIOIHUI PabOTy MOIHO-
CTBIO, HO JIOIIyCTHJI B HEHN
1. He Goree oHOM HerpyOoi OMMOKY U OTHOTO HEA0YETa,
2. unu He OoJiee IBYX HEJOUYETOB.
Ouenka "3" craBuTCA, €ClU y4aluiics MPaBUIBHO BBIOJHII HE
MEHee MTOJIOBUHBI Pa0OTHI MIIN IOy CTHII:
1. HEe OoJee ABYX TPyOBIX OMINOOK;
2. win He Ooee oHOU Tpy0oii M oOHOW HerpyOOii OMMOKH U OHO-
IO HEZ0UeTa;
3. wm He OoJee IBYX-TpeX HErpyOBIX OIMHOO0K;
4. wnu ofHOH HerpyOoif OMMOKK U TPEX HEJOUYCTOB;
5. WM TpH OTCYTCTBUHM OMIMOOK, HO TPH HAJTMYMH YETHIPEX-TSATH
HEJJ0YETOB.
Ouenka "2" cTaBUTCS, €CITU YUAIIUNCS:
1. momycTun 4uciao omMOOK M HEAOYETOB MPEBOCXOJSIIEE HOPMY,
IIpHU KOTOPOI MOKET OBITH BHICTABIICHA OIIEHKa "3";
2. WM €CJIM NPABHIILHO BBIMOIHII MEHEE MOJOBUHBI PabOTHI.
IIpumeuanue.
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1) IpenopaBarens MMeeT NPaBO IOCTaBUTh YYaIIEMYCSl OLEHKY
BBIIIIC TOH, KOTOPAsi PEIyCMOTPEHa HOPMaMH, €CJI YYCHHKOM OPHTHHAIBEHO
BEITIOJTHEHA paboTa.

2) OueHKHU ¢ aHAJIU30M JOBOJISTCS O CBEICHUS YYaIlUXCs B KOHIE
MIPAaKTUIECKOil pabOTEHI.

JlaGopaTopHas padora Ne9

Onucanne ocodeii Buaa mo Mop¢o0rnyecKoMy KpUTepHIio

[{enb paboThI: yCBOGHHE MOHATHS MOPQOIOTHYECKOTO KpUTEPHS
BHUIA
Brimoanus pabory, Bel 0yaere:
YMETh: MPOBOAUTH OMHKCAHKE 0COOEH OJHOro BUaa 1Mo Mopdooruye-
CKOMY KPHUTEPHIO
MarepuanbpHoe obecreyeHue
repbapHble MaTepUalibl PACTEHHI Pa3HbIX BUIOB
JIOCTYII K HHTEPHET-PECYPCY
naboparoprasi pabora «Kpurepuu Buma. CpaBHeHHE OJIM3KOPOJICT-
BeHHBIX BHmOB» / http://www.virtulab.net/ Buosmorus, 10-11 xmacc // nara
obpamenns 23.09.2016
3amanue:
1. Brmosnwnte 3amanus Ha caiite http://www.virtulab.net/
2. Ormmmmte repOapHbIe 00pa3Ibl PaCTCHHUM.

Xon paboTst

v/ 3Baiiure Ha UHTEPHET pecype, OTKpolTe okHO buosorus 10-11
k1. Beibepute naboparopuyto paboty «Kputepuu Buna. CpaBHeHHE OIU3KO-
POACTBCHHBIX BUIOB OOHUTaHUAY. HOCHe)IOBaTeHI)HO BBIIIOJIHUTE 3a1aHUA.

v' PaccMotpuTe repbapHble MaTepHalbl PACTEHHs JBYX BUIOB, 3a-
MMUIIATE UX Ha3BaHHSA, COCTaBETE MOP(OIOTHUSCKYIO XapaKTePHCTUKY pac-
TEHUH KaXXIOTO BHIA, T. €. OMHUIIUTE OCOOCHHOCTH WX BHEIIHETO CTPOCHUS
(ocobeHHOCTH JIMCTHEB, cTeOIEH, KOPHEH, IBETKOB, TUIO/IOB).

Kpamkue meopemuuecKkue ceedeHus

Buoom Ha3pIBalOT COBOKYIMHOCTh 0CO0EH, 00Iamaromux HacleacT-
BEHHBIM CXOZCTBOM MOP(OJOTHYECKUX, (HU3NOJIOTHUECKUX U OHOXHMHUYE-
CKHX OCOOEHHOCTEH, CBOOOIHO CKpPEIIMBAIOUIMXCS M JAOUIUX IIOJA0BHTOE
MIOTOMCTBO, IPUCIIOCOOJICHHBIX K OIPEAEICHHBIM YCIOBHSM CYIIECTBOBAHUS
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U 3aHMMAIOIIMX B MIPUPOJIE ONPEAEIECHHYI0 TEPPUTOPUIO — apean. Buasl oT-
JMYAOTCSL APYT OT ApYyra MHOTUMH IIpH3HaKaMu. XapakTepHbIE Ui BUIA
MIPU3HAKY ¥ CBOWCTBA HA3BIBAIOT KPUMEPUAMU.

Juis BBIIETICHUS TOW WITM MHOM TPYIITEI 0CO0CH B OTACNBHBINA BHI CY-
IIECTBYET Psi KpuTepreB. UTOOBI OTHECTH KaKy0-THOO0 0COO0Bb K ONpeaescH-
HOMY BHIy, CICIyeT IPOBECTH aHAIN3 BCEX KPUTEPHUEB.

['maBHBIM U3 HUX CUHTAIOT MOP(HOIOTHIECKHIA.

Mopgponozuueckuit Kputepuii OCHOBaH Ha BHEUIHEM U BHYTPEHHEM
cxoncTBe ocobeil omHoro Bujia. [lo BHemHeMy BHIy, pa3MepaM, OKpacke
MOJKHO JIETKO OTJIMYHUTh OJUH BUA OT Apyroro. Hampumep, kineBep KpacHbIi
OT KJIeBepa MAalIeHHOro, BaCHWJIEK CHHMN OT BacWJbKa JIyrOBOTO, JIACTOUKY
TOPOJICKYIO OT JIACTOYKH JIEPEBEHCKOW M JIp. DTOT KPUTEPUH caMblii yno0-
HBIH, a TI03TOMY IIMPOKO UCTIONb3yeTcs B cucTeMarrnke. OQHAKO OH HEJOCTa-
TOYEH JUI pa3liduusl BUIOB, KOTOPHIE MMEIOT BHEIIHEE CXOICTBO (BHBI-
nBoitHnKM). Tak, MOA Ha3BaHHEM «KpbICa YEpHAs» pa3lMyaroT /Ba BHAA-
JBOIHMKA, UMEIOIINX 38 U 42 XpOMOCOMBI. 3aTPyJHUTEIBHO UCIOIb30BaHUE
MOP(OIOTHYECKOTO KPHUTEPHST NPH ITHATHOCTHKE OJOMAIIHEHHBIX BHIOB.
IToponsl, BEIBEICHHBIC YETIOBEKOM, MOTYT 3HAYUTEILHO OTIMYATHCS APYT OT
Jpyra, OCTaBasiCh B NpeJesiax OJHOro Buaa (HampuMep, Mopoabl cobak, ro-
ny0e#t u np.).

T'enemuueckuii KpuTepuii OCHOBAaH Ha CXOJCTBE KapHOTUIOB (HaboO-
poB xpomocom). JIJist KakI0ro BHIa XapaKTEePHbI ONpe/Ie/ICHHBIN Habop Xpo-
MOCOM, UX pa3Mepsbl, (opma, KOJHMYECTBO. ITOT KPUTEPHH OTHOCAT K BaxK-
HbIM, HO HE€ YHUBEPCAJIbHBIM, TaK KaK CYyHICCTBYIOT XpOMOCOMHBIEC U T€HOM-
HBIE MyTallHH.

Du3uonozuyeckuii IOIPa3yMeBaET CXOJACTBO BCEX IPOIECCOB KH3-
HeJesITeNbHOCTH (0OMEH BEIeCTB, pa3MHOXKEHHUE U JIpyroe) y ocodei o1Horo
BU/Ia ¥ OOBSACHSET CTETEHb MOJIOBON M30JISILIMN TPYIIIT OPTraHU3MOB.

Buoxumuueckuii TO3BOJSIET Pa3IN4aTh BHIBI 10 OMOXMMHYECKUM
nap mapamerpam (CTpyKType OeNKOB, MX COCTaBY, CTPYKType HYKJICHHOBBIX
KHCIIOT U JIp.).

Omonozuveckuil KpuTepuil CBA3aH C MEXKBHUJOBBIMU Pa3IUUUsSIMU B
TOBCACHUN Y XKUBOTHBIX. vy NTUIl JJid pacrio3HaBaHUA BUAOB HIMPOKO HC-
moJIb3yeTcsl aHanu3 neceH. [lo xapakTepy M3mAaBaeMbIX 3BYKOB Pa3in4aioTCs
Pa3HbIC€ BUJblI HACCKOMBIX. Pasnrie BHUIBI CCBEPOAMCPUKAHCKUX CBETIIAKOB
Pa3IMYaroTCs MO YaCTOTE U IIBETY CBETOBBIX BCIBIIIEK.

T'eozpaghuueckuii 0CHOBaH Ha TOM, UYTO KaxJbld BUJ 3aHUMAET CBOM
apean. Ho Ha oxHOM apeasie MOTyT 0oOMTaTh HECKOJIBKO BHIOB, IIO3TOMY H
9TOT KPUTEPHIA HE YHUBEPCATbHBIN.

JKonozuueckuil yIUTHIBAET COBOKYITHOCTb YCJIOBHH, K KOTOPBIM IpU-
cnocobneH BuI. TakuM 00pa3oM, KaXJbIi BHI 3aHHUMAaeT OIpEIEICHHYIO
SKOJIOTMUYECKYIO0 HMINy. Tak, HapUMep, JIIOTUK €AKUI [POU3pacTacT Ha
MTOWMEHHBIX JIyTaX, JIIOTUK MOJI3Y4ril — 0 OeperamM pek, JIIOTHK KT'yduil — Ha
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3a00sI0ueHHBIX MecTax. Ho skosorndeckue HHIIM TIEPECEKAFOTCS, TOITOMY
KpUTEPUN HE YHUBEPCAJIEH.

TakuM 00pa3oM, HU OIWH U3 KPUTEPHEB B OTAEIBHOCTH HE MOXKET
CITy’KHUTb Ul ompereneHns Buaa. OXapakTepru30BaTh BUA MOXKHO IO COBO-
KYITHOCTH BCEX KPUTEPHEB.

Dopma peocTaBICHNS PE3yIbTaTa

MIICBMEHHBIN OTUYET B TETPaIl

Kpurepun oneHku.

Onenka "5" craBuresi, eciau pabora BbINONHEHAa 0e€3 OMIMOOK U
HEJI0YETOB WM JOIYIIEHO He OoJiee 0JJHOTO HeJ04eTa.

Ounenka "4" craBuTCS, €ClM yJaluiics BBIIOIHUI pabOTy MONHO-
CTBIO, HO JOIIYCTHII B HEH

1. He Goree oHOM HEerpyOOoi OIMOKH U OTHOTO HEA0YEeTa;

2. unu He Oosiee NBYX HEJIOYETOB.

Ouenka "3" craBuresl, €Clid yyaluiicss NpaBUIbHO BBIIOJHUI HE
MEHEe MTOJIOBUHBI PadOTHI MIIN TOITYCTHII:

1. He GoJee ABYX TpyOBIX OMINOOK;

2. wim He Ooee oHOU Tpy0oif 1 OXHON HErpyOO OMMNOKK U OTHO-
IO HeJl0ueTa;

3. uu He OoJiee ABYX-TpeX HErpyObIX OIIHOOK;

4. unu oJfHOM Herpy0oit oIMOKY U TpeX HEeI0UETOB;

5. WM NpH OTCYTCTBUM OMIMOOK, HO TPH HAJMYMH YETHIPEX-TSATH
HEI04EeTOB.

Ouenka "2" cTaBUTCS, €CITU YUAIIUNACS:

1. momycTmin 4ucno OmHMOOK M HEIO0YETOB IIPEBOCXOJSINEe HOPMY,
TP KOTOPOI MOKET OBITH BHICTAaBIICHA OIICHKa "3";

2. VM eCIIM NPABHJIBLHO BBITTOJIHWI MEHEE MTOJIOBUHBI PaOOTBHI.

IIpumeuanue.

1) IpenomaBaTtens MMeeT NPABO IOCTaBUTh YYAIIEMYCSl OLECHKY
BBIIIIE TOHM, KOTOpast IPEeAyCMOTpEeHa HOPMaMH, €CIIM yYEHUKOM OPUTHHAIBHO
BBITIONTHEHA paboTa.

2) OueHKH ¢ aHAIM30M JOBOASTCS IO CBEIEHHS yJalluxcs B KOHIIE
11a00paTOPHO# PabOTHI.

Tema 3. 5. DKocuCTEMBI

JlaGopatopnas pa6ora Nel

CocraBiieHHe cXeM Nepeaayvyu BellecTB U YHePruM (ueneii muTaHus)

Heab padoThl: HAYIUTHCSI COCTABIIATH CXEMBI MEpenaddl BEIIECTB H
SHEPIruM B IKOCUCTEMAX
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Beinonnus padory, Bel Oynere:
YMeTb COCTaBJISITh CXEMBI, OEPEXHO OTHOCHUTHCS K OMOJIOTHUECKAM
00BeKTaM (PAaCTEHUSAM H KHBOTHBIM U UX COOOIIECTBAM).
MarepuanbHoe o0ecrieyeHue:
Hocryn k caiity
http://www.virtulab.net/index.php?option=com_content&view=article
&catid=45%3A10&id=188%3A2009-08-30-10-56-50&Itemid=106
3amanme
1. BeiOpath THI 5KOCUCTEMBI (aHTAPKTHYECKHE MOPSI, CaBaHHa, aB-
CTpalMiCKas CTelb, peKa YMEPEHHOT0 KIMMaTHUYECKOI0 10sica).
2. U3 mpenyiaraeMbIX 31€MEHTOB COCTABUTH II€Tb IIepeiadl BEIIecT-
Ba U SHEPIUH.
3. BeiOpath U3 mpemioKeHHBIX BAPHAHTOB "'9KOJIOTHIECKHE IKBHBA-
JIeHTH", BXOJSIIHNE B TPOPHUUESCKUE IETH CTEIHBIX 9KOCHCTEM Pa3HbIX MaTe-
PHKOB.
Kpamxue meopemuueckue ceedenus
OHeprusl, 3aKII0YeHHas B MHIIE, epeacTCs OT NEPBOHAYAILHOTO HC-
TOYHHKA Yepe3 psiJi OPTaHU3MOB, TAKOW Psii OPTaHU3MOB HA3BIBACTCS YeNblo
numanua cooOIIeCTBa, a KaXJ0e 3BEHO MTAHHOW LeNu —mpoguueckum
yposHem
IlepBsIit Tpohuueckuii ypoBeHb NPEACTABIEH aBTOTPOhaMu UIH TIPO-
NYLUEHTaMH, HalpuMep PacTeHUSMH, TaK KaK OHU IPOU3BOJAT MEPBUYHYIO
OpTaHuKY.
JKuBble opraHu3Mbl — reTepoTpodbl, KOTOPbIE MUTAIOTCS aBTOTpoda-
MU (pacTUTEJLHOSAHBIE) HA3bIBAIOTCS KOHCYMEHTaMH IIEPBOTO IOPSIKa U
HaXoJATCS Ha BTOPOM TPO(UUECKOM YPOBHE, Ha TPEThEM YpPOBHE pacriojia-
TaloTCsl KOHCYMEHTBI BTOPOTO TOPSIKA — 3TO XHUIIHUKU, OHU IIUTAIOTCSI KOH-
CyMEHTaMH IIEpPBOTO MOPSIIKA.
Llens muTaHUsT MOXKET BKIIOYATh KOHCYMEHTOB TPETHETO, YETBEPTO-
TO... IOPSIJIKA, HO CIIeyeT OTMETHTh, YTO OoJiee MATH TPOYUIEeCKUX ypOBHEH
B IIPUPOJE MOYTH HE BCTPEUaETCS.
3akaHYMBaeTCs IieNb, KaKk MPAaBHJIO, PEIYLEHTaMH, 3TO CalpO(UTHI,
pasnarampiiie OpraHuKy JI0 TMPOCTHIX HEOPTaHWYECKUX BeHIecTB (TPHUOBI,
OaKkTepuH, INUUHKA HEKOTOPHIX HACEKOMBIX).
JKuBble opraHm3Mel, moefas MPeICTaBUTENEH MPEIBIAYIIEr0 YPOBHS,
MOJTy4aroT 3allaCEHHYIO B €r0 KJIETKaX U TKaHIX dHEPTHIO.
3HaunTENbHYIO YacTh 3Tol sHepruu (1o 90%) oH pacxonyer Ha JBH-
JKEHUE, AbIXaHHe, HarpeBaHMe TeNa U Tak jganee W Tosubko 10% HakamnuBaeT
B CBOEM TeJie BU/ie OJIKOB (MBIIIIIBI), )KUPOB (KMPOBas TKAHBb).
TakuM o0pa3oMm, Ha cIEIyIOIIU ypoBeHb mepenaetcsi Tosbko 10%
SHEPIuH, HAKOIJIEHHON MpeablIyluM YpoBHEM. FIMEHHO MO3TOMY IHIIEBBIE
LIETH HE MOTYT OBITh OYEHb IJTHHHBIMU.
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ITpu cocraBneHny MUILEBOM LN HEOOXOIUMO MPAaBUILHO PacIoiio-
XKHTbh BCE 3BEHBS M IOKa3aTh CTPENKAMHU C KaKOTO ypOBHs ObLIa IOJTydeHa
SHEPTHA.

Hanpumep: B necHoM coo0miecTBe OOWTAIOT: TYCEHHIbI, CHHHIIBL,
cOCHBI, KopiryHbsl. COCTaBbTE NMUIIEBYIO IIENb M HA30BUTE KOHCYMEHTA BTO-
poro mnopsizka.

Omeem: cocHa -> T'yCeHHIIa -> CHHHIA -> KopmryH. KoHCyMeHT BTo-
pOro Mopsiika CHHUIA

®opma npegocTaBIeHUs pe3yabTaTa

MUCbMEHHBIN OT4EeT

Kpurtepnu onesku.

Ounenka "5" craBuresi, ecau pabora BbINONHEHAa 0e3 OMIMOOK U
HEJI0YETOB WM AOIYIICHO He OoJliee OHOTO HEJ0YEeTa.

Ouenka "4" cTaBHTCS, €CIHM YIANIHIICS BRIIOTHII PaOOTy IOJHO-
CTBIO, HO JIOILYCTHII B HEH

1. He Goree oHOM HEerpyOOoi OIMOKH U OTHOTO HEA0YEeTa;

2. unu He Oosiee NBYX HEJIOYETOB.

Ouenka "3" craBuresl, €Clid yyaluiicss NpaBUIbHO BBIIIOJHUI HE
MeHee MOJIOBUHBI PaOOTHI WIIN AOITYCTHI:

1. He Goree ABYX IpyOBIX OMINOOK;

2. wm He Oosiee OIHOU TPY0OOI U OJJHOM HEerpy0oii OIIMOKU 1 OHO-
IO HeJl0ueTa;

3. wm He OoJiee ABYX-TpeX HErpyObIX OIIHOOK;

4. unmu oJfHOM HerpyOoit OIHMOKY U TPEeX HEI0YETOB;

5. WM TIpH OTCYTCTBUM OMIMOOK, HO TPH HAJIMYMH YETHIPEX-TISTH
HEJI0YETOB.

Ouenka "2" cTaBUTCH, €CIU YUALIUHCS:

1. momycTmn 4ucno omMOOK M HEZOYETOB IPEBOCXOJSIIEE HOPMY,
P KOTOPOI MOKET OBITH BHICTAaBIICHA OlleHKa "3";

2. VM eCIIM NIPABHJIBHO BBITTOJIHWI MEHEE MTOJOBUHBI PaOOTBHI.

IIpakTnyeckas padora Nel0
Pemenne 3x0/10rH4ecKuX 3a1a4

Heab padoThl: HAYYUTHCS pelIaTh SKOJOTMUECKHE 3a1a4Kl

Beinonnus padory, Bel 6ynere:

YMeThb BBIICISATh CMBICIOBYIO OCHOBY M OLIEHHBATh JIOCTOBEPHOCTH
nHpopmanum.

MarepuanbHoe o0ecnieyeHHe: TEKCThI 3a/1a4

3amanme

Pemure 3agaun
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3Hasg NpaBUWIIO JECATU NPOLEHTOB, PacCUUTANTE, CKOJIBKO HYXKHO
TpaBbl, YTOOBI BEIPOC OJMH OPEN BECOM 5 KI' (TIMILEBas IIEIb: TpaBa
— 3ad1] — open). YCIOBHO NMPHHUMANTE, 9TO Ha KaXIOM Tpodude-
CKOM YPOBHE BCETZa MOEHAIOTCA TOIBKO MPENCTABUTEIH MPEIBITY-
LIETO YPOBHH.
Ha Ttepputopun mnomazaso 100 KM €XKErOIHO MIPOU3BOJMIM Yac-
THYHYIO pyOKy seca. Ha MOMEHT opraHm3anuu Ha 3TOH TepPUTOPHU
3anoBeiHUKa Obuto otMeueHo S50 noceid. Uepes 5 jeT YHCICHHOCTD
Jocelt yBemuumiachk 10 650 rosnos. Eme uepes 10 net xommuecTBo
Joceld yMeHbIIHIOCh 10 90 ronoB M CTaOMIM3UPOBAIOCH B MOCIHE-
nyroiye roasl Ha ypoBae 80-110 ronos.
Omnpenenure YUCIEHHOCTh U INIOTHOCTh TOTOJIOBBS JIOCEH:

a) Ha MOMEHT CO3/IaHHS 3aII0BEIHHKA;

6) gepe3 5 5eT mocne co31aHMs 3aIOBEIHNKA,;

B) uepe3 15 net mocine co3aHus 3aoBeJHHKA.
OO0mmee copep)aHue YIIEKHUCIIOTO ra3a B atMocdepe 3eMIIn cocTaB-
qsiet 1100 miapa T. YcTaHOBIIEHO, YTO 34 OJIUH I'OJl pACTUTENBHOCTD
accuMmIupyeT noutu 1 mupa T yriaeposa. IIpumepHO CTONBKO XkKe
ero BeaenseTcs B armocdepy. Ompenenure, 3a CKOJIBKO JIET BECh
yriepos atMmocdepsl MPOUIET Yepe3 OpraHu3Mbl (ATOMHBINA BEC yr-
nepona —12, kuciopozaa — 16).
Ha ocHoBanumM mnpaBujia 3KOJOTHMYECKOW MUPAMHUABI OINpPEIEINTE,
CKOJIbKO HY)KHO IUIAHKTOHA, 4TO ObI B MOpE BBIPOC OJHH JAENb(UH
maccoi 350 kr, ecliu 1enb MUTaHWS UMEET BUJ: IUIAHKTOH, HEXUIII-
HBIC PHIOBI, XUIITHEIEC PHIOEI, ACTB(MUH.
Ha ocHoBaHuM mpaBuila 3KOJOTMYECKONW HHUpPaMHJbl ONpEAEIHTE,
CKOJIbKO HYXXHO 3€pHa, YTOOBI B JIECY BHIPOC OJMH (MIIMH Maccoi
3.5 Kr, eciu 1enb MUTaHUS UMEET BUA: 3€PHO 3I1aKOB -> MBIIIb ->
MTOJICBKA -> XOPEK -> (PIITHH.
.Ha ocHOBaHMM npaBuia 3KONOTMYECKON MUPaMUIbl ONpPEIENUTE,
CKOJIBKO OpJIOB MOJKET BhIpacTd npu Hamuuuu 100 T 31aKOBBIX pac-
TEHUH, eClIM IeTh MUTaHUA UMEeT BHJ: 3JaKH -> Ky3HEUHKH-> JIf-
T'YIIKH-> 3MEU-> OPeJlL.
Ha ocHoBaHuM mnpaBujia 3KOJOTMYECKOW NUpaMuIbl OIMpPEIEIHTE,
CKOJIBKO OpJIOB MOJKET BeIpacTd mpu Hanumduu 100 T 3makoBBIX pac-
TEHUH, eCJIn LeTb MUTAHUS UMEET BUA: 3JIaKU -> Ky3HEUUKU-> Hace-
KOMOSTHBIE NITUIIBI-> OpPEL.
Kakue U3 nepeducineHHbIX OPraHu3MOB YKOCUCTEMBI TAUTH OTHOCAT
K MPOJYLEHTaM, IEPBUYHBIM KOHCYMEHTaM, BTOPHUYHBIM KOHCYMEH-
TaM: OaKTepuu THHEHMs, JIOCh, €Nb, 3asdll, BOJIK, JIMCTBCHHHUIIA,
pbicb? CocTaBbTe 1eTb NUTAHUS U3 4 UK 5 3BEHBEB.
Kpamxue meopemuueckue ceedenus
PaccMoTpHUM OJUH THIT SKOJIOTHYECKUX 3aad.
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Ilpumep: Ha ocHOBaHUM NpaBuUiia HKOJIOTUYECKON MUpaMUABI OIpe-
JeNTUTe, CKOJIKO HYXXHO IUTAHKTOHA, YTO OBl B MOpE BBIPOC OIUH NeNb()HH
Maccoit 300 kT, ecnu IeTb TUTaH!S AMEeT BHI: TUIAHKTOH, HEXHITHBIE PHIOHI,
XHITHBIE PBIOHI, enb(OUH.

OKoIOTHYeCKre MUPaMUABL, 3TO OIMH W3 CIIOCO00B HM300pakeHUs
MUIIEBHIX [enei. Tak Kak MpOXyLIEeHTOB Bcerjaa OoOJbINe, CIeJOBaTEIBHO,
MIEPBEIA YpOBEHb NpEACTaBILeT Oojee MIMPOKOe OCHOBAHME, HAa TOCIEHYIO-
IIMX YPOBHIX OYAET HaXOIWTHCSA BCE MCHBIIC M MCHBIIC OPraHU3MOB H TO-
3TOMY U300paKCHHE PUOOPETACT BU MTUPAMUJIBL.

3Hast 9T0, MOKHO JIETKO PEIIUTh 3a1ady.

Pewenue: JlenvhuH, MUTAsICh XUIIHBIMUA PHIOAMH, HAKOIIWI B CBOEM
Tene Tonbko 10% oT o01eli Macchl MUInH, 3Has, 4To oH BecuT 300 kr, cocTa-
BHM TIPOTIOPITHIO.

300kr — 10%,

X —100%.

Haiinem uemy paBen X. X=3000 kr. (XHIIHbIEC PHIObI)

3ToT Bec cocTaBisieT TONbKO 10% OT Macchl HEXWITHBIX PBIO, KOTO-
pO¥i OHU TIUTANHUCH.

CHOBa COCTaBUM IMPOMOPLHIO

3000kr — 10%

X —100%

X=30 000 xr(Macca HEXHUIIHBIX PHIO)

CKOJIBKO K€ UM MPUIIOCH ChECTh IJIAHKTOHA, I TOTO YTOOBI UMETh
Takoi Bec?

CocTaBUM MPOIOPIIHIO

30 000kr.- 10%

X =100%

X =300 000kr

Omeem: JIns Toro uto OBl BEIpoc nenbhuH mMaccor 300 kr. HeoOXo-
aumMo 300 O00kr maHKTOHA

dopMma npeaocTaBIeHHUs pe3yabTaTa

MUCbMEHHBIN OTYET

Kputepuu oueHku.

Ouenka "5" craBuTcsi, eciu paboTa BBHIMONHEHA 03 OmMUOOK U
HEJI0YETOB WJIM JIOMYIIEHO He 0ojiee OAHOTO Helo4veTa.

Onenka "4'" craBUTCS, €CJIM YJAIIUHACS BBITOJHII PabOTy MOJHO-
CTBIO, HO JIOMIYCTHJI B HEH

1. He GoJee oTHOM HerpyOOoi OIMOKH U OJHOTO HEJA0YEeTa,;

2. wim He OoJee IByX HEJIOYETOB.

Ouenka "3" craBuresl, €Clid yyaluiicss NpaBUIbHO BBIIOJHUI HE
MEHee MOJIOBUHBI Pa0OTHI WU JIOTTYCTHII:

1. He Gonee ABYX TPYyOBIX OMIHOOK;
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2. nnu He Oosiee OHOM rpy0oit 1 0HOHM Herpy0oil OlMOKK U OJHO-
ro HeJo4YeTa;

3. wm He Ooee IBYX-TpeX HerpyOBIX OIHOO0K;

4. nnu oHOM HerpyOoif OMMOKK U TPEX HEJOUYETOB,

5. WM TPH OTCYTCTBHUM OIIMOOK, HO NMPU HAJTHYUU YETHIPEX-TISITH
HEJ0YCTOB.

Ouenka "2" cTaBUTCS, €CITH YIAIIHNACS:

1. momycTun 4ucno omMOOK M HEAOYETOB IMPEBOCXOJSIIEE HOPMY,
IIpU KOTOPOil MOKeT OBITh BHICTABIICHA OLlEHKa "3";

2. WM €CJIU MTPAaBUIILHO BHITIOJIHMII MEHEE ITOJIOBUHBI PabOTHI.

IIpumeuanue.

1) IpenomaBarens MMeeT NPaBO IOCTaBUTh YYaIIEMYCsl OLCHKY
BBIIIIC TOH, KOTOPasi MPeIyCMOTPEHa HOPMaMH, €CJIH YYCHHKOM OPHTHHAIBEHO
BBINIOJIHEHA padoTa.

2) OUeHKHU ¢ aHAIU30M JOBOJISATCS IO CBEICHUS YYAIUXCs B KOHIE
NPaKTUYECKOU pabOTEL
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