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Y4eOHO-METOMMYECKUIT KOMIUIEKC JUCIMIUIMHBI pa3pabOTaH Ha OCHOBE
nucbMa JlemapramMeHTa ToCyJapCTBEHHOM TOJUTUKU B cdepe MOATOTOBKU
pabouunx kaapoB u JIIO «PekoMmeHnanuu mo opraHu3aiiy mojayuyeHus CPeaHero
oOmero o60pas3oBaHUsi B Mpeleiax OCBOCHUS 00pa3oBaTeNbHBIX MPOrpamMMm
cpenHero mnpogecCuoHAIbHOIO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETro
oOpa3oBaHus ¢ y4eToM TpeOoBaHuM (heliepanbHBIX TOCYAAPCTBEHHBIX CTaHIAPTOB
U ToyiydaemMoil nmpodeccur WM CHElUaIbHOCTH CPEAHEro Mpo(ecCHOHATBHOTO
obpazoBanus» ot 17 mapta 2015 r. N 06-259 ¢ yyerom npumMepHON MpoOTrpaMMbl
o01eo0pa3oBaTelbHON TUCHUIUIMHBI  «EcTecTBO3HAHUEY, PEKOMEHIOBAHHOM
denepabHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM yupexacHueM «®denepanbHbli
UHCTUTYT pa3BuTusi oOpazoBanus» (OPI'AY «DOUPO») B kauecTBe NPUMEpPHOU
IpOrpamMMbl ISl peajiu3alii OCHOBHOM MpodeccHoHaIbHON 00pa3oBaTEIbHOM
nporpammel CIIO Ha 0a3ze ocHOBHOro oOuiero oOpa3oBaHHs C MOJTYyYEHUEM
cpeadero oOmiero o6Opa3oBanus, mnpotokon Ne 3 or 21 wurwoma 2015 .
(peructpanonHbiit Homep perieH3uu 373 ot 23 utonsa 2015 r. DTAY «DUPOy).
Pabouasi mporpamma JIUCHHUILTUHBI COOTBETCTBYET 00s3aT€ILHOMY MUHUMYMY
cojlepkaHus cpeaHero (momHoro) oOmero oOpa3oBaHUs, YCTaHOBICHHOMY
MunucrepcTBOM 00pa3oBaHusi U Hayku P®, yTBepKIEHHOMY MPHUKA30M
MunucrepcTBa oOpazoBanusi 1 Hayku Poccuiickoit @denepamuu ot 05.03.2004 No
1089.

Y4eOHO-METOAMYECKUIT KOMIUIEKC TUCUMIIMHBI YTBEPKACH Ha 3acelaHuu
kadeapbl 00X TUCIUIUIMH CpeAHEro nNpodhecCUOHAIBHOTO 00pa30BaHus.

[Tpotokom ot 16.12. 2019 1. Ne 5

3aBenyrommii kadempoi @Q C.B. MapteiHOB

(TomuCh) (MHATIUAITBL, (haMPITHS)

PazpaboTunku:
H.A. Jlynesa, npenonasareinb
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1. JABOPATOPHBIE U UHTEPAKTUBHBIE 3AHATUA
IO AMCIMIIVIMHE

bJ1.09 «EcTtecTBO3HAHUEY»
(MHJEKC, HANMCHOBAHUE JTUCITUTIIMHBI)

1.1. Inanbl 1a0opaTopHbIX 3ausATH Mo AucuuninHe b/1.09
«EcTecTBO3HAHME»

Tema 1. BBenenue

Ounas ¢opma oOyuenust — 0 yacos, 3aouHas hopma oOydeHus — 1 gac.

Oduzuka — (QyHIaMeHTaldbHas Hayka o Mpupoje. EcTecTBeHHO-HAY4YHBIH
METO/1 IO3HAHMSI, €TO BO3MOXKHOCTH U TPAHUIIBI MPUMEHUMOCTH.

DKCIEpPUMEHT U TEOpHsl B IMpoIlecce MO3HAHUS TPUPOAbl. MojenupoBaHue
bu3nueckux sBIEHUH U TporeccoB. EcTecTBeHHO-HAaydHas KapTUHA MHpa U €€
BaYKHEUIITUE COCTABJIAIONINE.

EauHcTBO 3aKOHOB IPUPO/IBI U cOCTaBa BellecTBa Bo Beenennoit. OTKpbITHS
B (hM3MKe — OCHOBA MPOTpecca B TEXHUKE M TEXHOJIOTHH MPOU3BO/ICTBA.

Bomnpocsr:
MopenvupoBanue GU3NUECKUX SIBICHHUI U MPOIIECCOB

Tembl 10KJIaI0B M HAYYHBIX COOOIICHUIA:
1. DKcrepuMEeHT B €CTECTBEHHBIX HayKax
2. ®u3nyecKue IPUHIMIBI PabOThl KOMIIBIOTEPA
3. Ucnonb30BaHue a3epa B HAyKe U TEXHUKE
4. Beinaromuecst Gu3uKu

IToAroTOBKa MMCBMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JUJISl 32049HOM
dbopmbl 00yUeHUS
KoHTpoJsbHBIE BONIPOCHI:
1. ®usuka — GpyHIaMeHTaIbHAs HayKa O MPUPOJIC
2. MopenupoBanue GU3HUECKUX SBICHUIA U MPOLIECCOB.
3. EcTrecTBeHHO-Hay4Has KapTHHA MHUpa
4. EnuHCTBO 3aKOHOB MPUPOJIBI U COCTaBa BellleCTBA BO BeeneHHOM.

Tema 2. Mexanuka

Ounas dopma 00yueHus — 2 gaca, 3aounas popma oOydeHus — 2 gaca.

Kunemaruka. Mexanunueckoe nBmxkeHue. Cucrema orcuera. Tpaekrtopus
JBH>KCHUSL.

ITyts. [lepemenienue. PaBHOMepHOE NpsIMOJIMHEHOE IBHKEHHE. CKOPOCTb.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMDKEHHUSA. 3aKOH CIIOKEHUS CKOpPOCTEH.
I'padpuxu nBwxeHus. CpenHsisi CKOPOCTh MNPU HEPABHOMEPHOM JBUKEHUHU.
MrHoBeHHasi  CKOpOCTb. PaBHOYCKOpEHHOE€  NPSMOJMHEWHOE  JIBUKEHUE.
VYckopenue. CpoOomnoe mnaneHue Tten. KpuBonuHelHoe ABMXKEHHE. YTiIoBas
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CKOpOCTh. PaBHOMEpHOE [BWXEHHE IO OKpYXHOCTU. LleHTpocTpeMuTenpHoe
YCKOpEHHE.

Junamuka. Macca u cuna. BzaumoaeiicrBue ten. 3akoHbl JuHAMUKHU. CHIIBI
B npupone. CrnocoObl u3Mepenus cwil. MHepuuanpHas cucremMa oTcuera. 3aKkoH
BCEMUPHOTO TATOTeHUs1. HeBECOMOCTS.

3aKkOHbl COXpaHEHHs B MexaHuke. MMmynbc Tena. 3aKOH COXpaHEHUs
HMITYJIbCA.

PeaktuBHOE nBmkeHne. Mexanndyeckas padora. MomHocTh. Pabota cuitbl
TATOTEHUS, CHJIbI YIIPYTOCTH U CHJIBI TPEHUS. MeXaHn4yecKas SHEprusl.

Kunetnueckas sneprusi. Kunernueckast sueprusi u pabora. [loreHnmanbHas
SHEpPrusi B TIPABUTALMOHHOM 1mojie. [loTeHuuanbHas dHEpPrus  ymnpyro
ne(opMUpOBaHHOTO Tesa. 3aKOH COXpaHEHUsI MOJTHONM MEXaHUYECKON YHEPTUH.

Bomnpocsr:
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS OT MAcChI Tea.

TeMbl T0KJIAI0B M HAYYHBIX COOOIIEHMIA:
1. Imxenne mianeT CoTHEYHONM CHCTEMBI
2. PeakTuBHOE IBIIKCHHE B IPUPOJIC U TEXHUKE
3. Padoter . HeroTona
4. Bo3MO>K€H JI1 BEUHBIH ABUTaTEIb?

[ToaroroBka MUChbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI JJIsl 3a0YHOM
dbopmbl 00yUeHUs
KoHTpoJsbHBIE BONIPOCHI:
MexaHnuecKoe JBMKESHUE
3aKOHBI JUHAMUKU
Mexannueckast paboTa ¥ MEXaHUYECKas SHEPTUSI
[ToreHuanbHas U KHHETHYECKAs SHEPTUS

R A\

Tema 3. OcHOBBI MOJIEKYJIAPHON PU3MKHN U TEPMOJUHAMUKHU
Ounas dopma 00yuenus — luaca, 3a0unast popma ooydeHust — 1 gac.

MonekynspHas ¢u3znka. ATOMHCTUYECKAsh TEOPHsl CTPOCHUS BEIIECTBA.
HaGnrogeHuss ¥ ONBITBHL, MOATBEPXKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE
BelllecTBa. Maccel U pa3Mepbl MOJIEKYJ. TennoBoe IBHKEHUE YaCTHI] BEIIECTBA.
bpoynoBckoe nBuxenue. MmeanvHbli Ta3. Temreparypa Kak Mepa CpeaHeEr
KUHETUYECKOW DHEPrMHU YacTULl. YPaBHEHUE COCTOSHHMS HJICAJIBHOIO Tasa.
N3omnporieccsl U ux rpaduxku. OObsICHEHUE arperaTHbIX COCTOSHUW BEIIecTBa U
($a30BbIX MEPEXOJ0B MEXKIYy HUMHU Ha OCHOBE AaTOMHO-MOJIEKYJSPHBIX
MPEICTaBJICHUM.

CBsi3p MEXAy JaBJIEHUEM M CPEIHEW KWHETUYECKOM SHEPrHel MOJIEKYJ
ra3a. Pabora raza. Moaens sxunkoctu. [loBepXxHOCTHOE HATSDKEHHUE U CMAaYMBaHHUE.
Kpucrannnueckue n amop¢usbie BemecTBa. Kuakue KpucTaibl.

Tepmonunamuka. Buytpenusisi sHeprusa. PaGota u Temioornada Kak
cocoObl HM3MEHEHHWs BHYTpeHHeW »sHepruu. IlepBblii U BTOpPOH 3aKOHBI
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TepMoarHaMukh. [IpuHnuner perictBus TtemnoBbix MammH. KIIJ TenmoBbeix
nBuraresie. TenaoBble MalIMHBI M UX MPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBI,
CBSI3aHHBIC C PUMEHEHUEM TEIUIOBBIX MAIIUH U MPOOJIeMBbl SHEPTocOepeIKCHHUS.

Bonpocsbr:
ArperaTHbl€ COCTOSIHUS BEILIECTBA

TeMblI 10KJIAI0B M HAYYHBIX COOOLICHUIA:
1. TemoBble MallIMHBI U UX TPUMEHEHHE.
2. DKOJOTHYECKHE TPOOIEMBbI, CBSI3aHHBIC C MPUMEHECHHUEM TEIJIOBBIX MAIWH H
IPOOIIEMBI SHEPTOCOEPEIKECHHUS.
3. DBoJronws B3TJISA0B Ha CTPOCHHE BEIIIECTBA
4. da30Bble MEPEX0/Ibl MEXKYy arperaTHBIMU COCTOSIHUSIMU BEILIECTBA

IHoaroroBka NHUCbMEHHBIX OTBETOB HA KOHTPOJbHbIE BONPOCHI ISl
3a04HOM (POPMBI 00yUeHUSsI
1. 3akoHbBI TEPMOJUHAMUKH.
2. IloBepxHOCTHOE HATSHKEHHE M CMAuMBaHHE
3. Macchl 1 pa3Mepbl MOJIEKYJT
4. TemnoBoe IBUKEHUE YACTHI] BEIIECTBA

Tema 4. OCHOBBI JIEKTPOAUHAMMKH
Ounas ¢popma 00yuenus — 1 yac, 3aounas popma oOyuenus — 1 gac.

DIIEKTpOCTaTHKA. B3auMOAENCTBHE 3apSIKEHHBIX TeEN. JJIEKTPUUYECKUHI
3apsif.  3aKOH  COXPAHEHUs]  DJIEKTPUYECKOro  3apsga. 3akoH  Kyilona.
DJIEKTPOCTATUYECKOE T10JIE, €T0 OCHOBHBIE XaPAKTEPUCTUKU U CBS3b MEXKAY HUMU.
[TpOBOJTHUKH M U30JIATOPHI B AJIEKTPOCTATUYECKOM I10JIE€. DIEKTPUUECKAsT EMKOCTh
KOHJIEHCATOpa. DHEPIUs JIEKTPOCTATUIECKOTO TOJIA.

[Tocrosiuublid  TOK. IlocTostHHBIN snekTpuueckuit Tok. Cuna TokKa,
HaIIPSDKEHUE, DJIEKTPUUYECKOE CONMPOTHBIICHHE. 3akoH Oma JUId y4yacTKa LEenu U
MOJIHOM DJIEKTpUUYeCKOW 1enu. PaboTa W MOITHOCTH MOCTOSTHHOTO TOKa. 3aKOH
Jxoynsa-Jlenua. TemnoBoe neiicTBUE SIEKTPUUECKOTO TOKA. DIEKTPUUECKUN TOK B
Pa3JINYHBIX CPENaXx.

MaruutHoe mnosje. MarHuTHOe MOJE M €ro OCHOBHBIE XapaKTEPHCTHKH.
JlelicTBUE MAarHWTHOrO TOJII Ha NPOBOJHMK C TOKOM. 3akoH Awrepa.
Dnekrpoasurarens. Cuna Jlopenna.

SBneHHE DIEKTPOMArHUTHOM HMHAYKUMU. 3aKOH  3JEKTPOMAarHUTHOU
uHaykuuu. IlpaBuno Jlenma. Camounaykuusi. WHIYKTHBHOCTb. ODHEprus
MAarHuTHOTO MOJIS.

Bonpocsr:
COopka >NeKTpUUECKOl LENMu U U3MEPEHUE CUJIbl TOKA U HAIPSHKEHUS Ha ee

Pa3JINYHbIX y49aCTKaX.

Tembl 10KJIa10B ¥ HAYYHBIX COOOIICHUI:



1. MaraurHoe 1onie 3eMiin

2. [lpumeHeHue 3JeKTPOIBUTATENIS B TEXHUKE

3. IIpupoaHOoE NIEKTPUIECTBO

4. OCHOBHBIE XapaKTEPUCTUKHU JIEKTPOCTATUUECCKOTO OIS

IToAroTOBKA MMCBMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JUJIS 3a09HOU
dbopmbl 00ydeHUS
KoHTpoJsbHBIE BONIPOCHI:
B3anmonencTBre 3apsoKEHHBIX TEIT
[1oCTOSTHHBIN IIEKTPUUECKUN TOK
MarsnuTtHOE 10JI€ M €0 OCHOBHBIE XapaKTEPUCTUKU
SBneHue IEKTPOMAarHUTHOM UHTYKIIUH

W

Tema S. Kore6anusi M BOJIHBI

Ounas dhopma o0yuenus — 1 yac, 3aounast popma o0ydeHus — 1 gac.

Mexannuyeckue kosneOaHusi W BOJdHbL. CBoOOnHBIE KoseOanus. Ilepuon,
4acToTa U aMIUIUTyJ1a Koyiebanuil. 'apmoHnyeckue konedanus. MaremMatudeckuil
U TOPYXUHHBIM MasaTHUKH. [IpeBpaiieHue 5SHEprud NpH TapMOHHYECKHX
KOJIeOaHUsX.

MexaHudeckue BOJIHBI M MX BH/bl. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE
BOJIHBL. YJIBTPa3BYK U €r0 UCIOJIb30BAHUE B MEAUIIMHE U TEXHUKE.

DneKTpOMarHuTHbIE KoieOaHuss U BOJIHbL. CBOOOAHBIE AIEKTPOMArHUTHBIE
KOJIeOaHMUSI.

KonebaTtenbHblii  KOHTYP. @®opmyna  TomcoHa. BrinyX1eHHbBIE
AIIEKTPOMArHUTHbIE KoJjeOaHus. ['apMOHUYECKHE 3IEKTPOMATHUTHBIE KOJeOaHUsI.
OnekTpudecknii pe3oHaHc. llepeMmennsiid Tok. Dnekrporeneparop. llonydenne u
nepenayva 3ekTposHepruu. [Ipodiemsl 3HeprocoepexeHusl.

OJIEKTPOMarHUTHOE  MoJie.  DJIEKTpOMAarHuTHele  BOJHBL.  CKOpPOCTh
JIEKTPOMAarHUTHBIX  BOJIH.  [IpMHOMNBI ~ paguoCBsi3M M TEJIEBUICHUS.
Hcronb30BaHue 3JIEKTPOMAarHUTHBIX BOJIH PA3JIMYHOIO AMAna3oHa B TEXHUYECKUX
CPEIICTBAX CBA3M, MEIMIIMHE, IPU U3YUEHUH CBOMCTB BELIECTBA.

CeToBble BOJIHBI. Pa3BuTHE NpEACTABICHHA O MPUPOJE CBETA. 3aKOHBI
OTpakeHUs W TpenomiieHus cBera. MHrtepdepenuus cBera. Judpakuus cera.
Hudpakunonnas pemerka. [lonspuzanus cBera. Jlucnepcusi cBera. JIMH3BL
dopMyiia TOHKOHM JTMH3BL. ONTHYECKHE PUOOPHI.

Bonpocsr:
N3yuyenue koneOaHuii MATEMaTUYECKOTO MAsITHUKA.
N3yyenue nunteppepeHru u qudpakium cBeTa.

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUI:
1. Uctopusi paAuoCBs3u U TEIEBUJICHUS
2. YIbTpa3ByK U €ro UCIOJIb30BAHNE B METUIIMHE U TEXHUKE.
3. Ucnonp30BaHnE 37€KTPOMArHUTHBIX BOJTH B MEUITMHE U TEXHHUKE
4. I'moGanpHas sHEepreTuyecKas nmpoodiema
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[ToaroTOBKA MMCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI IS 3a0YHOM
dbopmbI 0O0yUeHUS
KoHTpoJibHBIE BONIPOCHI:
MexaHndeckue KoyieOaHus ¥ BOJTHBI
DNEeKTPOMArHUTHBIEC KOJICOAHUS U BOJIHBI
DNEeKTPOMarHuTHOE T0JIe
CBeToBbBIC BOJIHBI

=l AN

Tema 6. D1ieMeHTHI KBAHTOBOM QU3UKHU

Ounas popma obyuenus — 1 gac, 3ao0unast popma o6yuyenus: 1 gac.

KBanToBbIe cBOMCTBA cBeTa. PaBHOBECHOE TEILIOBOE M3nydeHue. KBanrosas
runore3a Ilmanka. ®@otosnexkrpuyeckuid 3P¢dexT. YpaBHeHHe DUHINTEHHA IS
BHe1Hero pororddexra. ®otoH. J[aBiaeHue ceta. Jlyaausm CBONCTB CBeTa.

®uszuka aroma. Mojgenu crpoenust aroma. OnbiT Pesepdopna. [loctymnarst
bopa. OObsicHeHME JMHENYAaTOro CHeKTpa BOAOPOJAa Ha OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilorymomenne u HcIyckaHue cBeTa aToMoM. KBaHTOBas
sHeprud. IlpyHOMD  JEeWCTBUMS M HCIOJb30BaHME  Jaszepa. Onruueckas
CHEKTPOCKOIHMS KaK METOJ U3YUEHHS COCTaBa BEIIECTBA.

@du3zuKa aTOMHOTO SApa W 3JIEMEHTAapHbIX dacTull. CocTaB M CTPOCHHE
aToOMHOTo siapa. CBoICTBa SAEPHBIX CHUJI. DHEPIrUs CBSA3M M JEPEKT MAaCChI
aTOMHOTO sapa. PannoakTuBHOCTE. BUabl paioOakTUBHBIX MpPEBPAIlCHUN. 3aKOH
paguoakTUBHOTO pacnana. CBOMCTBA HMOHHU3UPYIOLIMX SNECPHBIX H3IYyYEHHM.
PannoakTuBHbBIE M3TyYEHUS U MX BO3CHCTBUE Ha JKUBBIE OPraHU3MBbI. SnepHble
peakiuu. fnepHas 3HepreTrka. JJIeMEHTapHbIC YACTHLIBL.

DyHIaMEHTAIBHBIE B3aUMOICCTBHUSL.

Bonpocsr:
Jyanu3m CBOMCTB CBeTa.

TeMbI 10KJIAI0B M1 HAYYHBIX COOOIIIEHMIA:
1. UcTopus KBaHTOBOU (PU3UKHU
2. Ucnonp3oBanue na3zepa B pa3HbIX chepax yeJIOBEUECKOUN eITeTbHOCTH
3. O0m1as Teopus OIS
4. KopryCkysipHO-BOJTHOBOW Jyajiu3M CBETa

[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JJIS1 3a0YHOM
dbopmbl 00yUeHUS
KoHTpoJsbHBIE BONIPOCHI:
doTtornekTpuueckuii 3P ekt
Mogenu ctpoeHust atoma
SIBneHne pagmMoOaKTUBHOCTH
DneMeHTapHbIC YaCTHIIL.

W=

Tema 7. BecesieHHast ¥ €€ IBOJIIOLUA
Ounas popma obyuenus — 1 yac, 3aounas popma odyuenus — 1 gac.
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Crpoenue u passutue Bceenennoil. Kocmonorus. 3Be3abl. TepmosiepHblii
cuHTe3. MoJiens pacmmpstomencs BeeaeHHon.

[Ipoucxoxaenne ConHeuHol cuctemsbl. [IpoTOCONHIIE W NPOTOIIAHETHBIC
obmaka. OOpaszoBanue rturadeT. I[IpoOnema  cyliecTBOBaHHS  BHE3EMHBIX
[IUBUJIN3AIAN.

CoBpemenHas puznueckas KapTHHA MUPA.

Bomnpocsr:
HebGecHrble Tena

TeMbl TOKJIAI0B U HAYYHBIX COOOILICHUIA:
Teopus «OOABIIOTO B3pHIBAY
[Ipobsiema cyiliecTBOBaHUSI BHE3EMHBIX [IUBUIIA3AIIUN
Knaccuduxanus 3831
Témnasa matepust Bo BeeneHHou

e

IToaroroBka MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI JJIsI 3a0YHOM
dbopmbl 0O0ydeHUS
KoHTposbHBIE BONIPOCHI:
1. OBomorus COMHEYHOU CHCTEMBI
2. TepMoOsiICpHBIN CUHTE3
3. CoBpeMeHHBIC KOCMOJIOTHYECKHE TIPEICTABIICHHUS
4. CTpoeHue 1 BOJIONHMS TATAKTUK

Tema 8. O0mas u Heoprannuyeckasi xumus. Beegenue.

Ounas dhopma o0yuenus — 1 gac, 3aounast popma ooydeHust — 0 qacos.

XuMuyeckass KapTHHa MHpa KaK COCTaBHas 4acTh €CTECTBEHHO-HAayYHOM
KapTHUHbl Mupa. Poib XuMMHMM B XU3HU COBpeMeHHoro oomiectBa. Hoselmme
JOCTHKEHHUS] XMUMHUYECKOM HayKH B IUIAHE Pa3BUTHS TEXHOJOTHI: XMMHYECKas
TEXHOJOTHsI — OWOTEXHOJIOTUSl - HaHoTexHojorus. llpumeneHue aoCTHNKEHUN
COBPEMEHHOW XMMHH B TYMaHUTapHOH cdepe AesTeIbHOCTH 00IEeCTBa.

Bonpocsr:
OuncTtka 3arpsi3HEHHON BOBI

TeMbl 10KJIAI0B M1 HAYYHBIX COOOIICHUIA:
PaboTsl B 06sactu xumuu M. B. JlomoHOcOBa
Xumus v papmalieBTUKA
HcTopust OTKPBITHS HEKOTOPBIX XUMUYECKUX DJIEMEHTOB
[Tnrocsl 1 MUHYCBI OBITOBOM XUMHUH

R AN

IToaroroBka MUCbMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI I 3a04YHOU
dbopmbl 00yIeHUS

KoHTposbHBIE BONIPOCHI:
1. Ponp XuMuHU B KU3HU COBPEMEHHOTO 00IIIECTBA
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2. Hosgeiimume OCTHKEHNUS XUMHUYECKON HAYKH B IJIaHE PA3BUTHUS TEXHOIOTHIA
3. Xumuyeckas KapTHHA MUpa

Tema 9. OcHOBHbBIE MOHATHSA M 3aKOHbI XUMHH
Ounas ¢popma 006yuenus — 1 yac, 3aounas popma oOyuenus — 1 yac.
[Tpenmet xumun. BemectBo. AToM. Mosnekyina. XuMHYECKUI AIEMEHT U
dbopMBI ero cymiecTBOBaHMA. [IpocThie U clloKHBIE BEIECTBA. AJIJTIOTPOIHS U €€
MPUYUHBI.

Bomnpocsr:
Pacuetsl mo xumuueckuMm hopmMyam

TeMbl T0KIaA0B U HAYYHBIX COOOIICHMIA:
1. DBosronys IpeACTaBICHUI O CTPOCHUH BEILIECTBA
2. OnpeneneHne XMMHUYECKOI0 COCTaBa BEUIECTBA
3. BzaumocBsi3b GpU3MKH U XUMUU

IToAroTOBKa MMCBMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JUJIS 3a09HOU
dbopmbl O0ydeHUS
KoHTposbHBIE BONIPOCHI:
1. [IpenMeT xuMuu
2. XuUMUYECKHI 3JIEMEHT 1 ()OPMBI €TO CYIIeCTBOBAHUS
3. [IpocTeie U COKHBIE BEIIECTBA
4. Annotponus U ee NPUYUHBI

Tema 10. Ilepuoguveckuit 3axkon wu Ilepuoamyeckas cucrema
xumMu4deckux djiemenToB /.. MenaeseeBa

Ounas dhopma o0yuenus — 1 yac, 3aounast popma ooydenust — 0 qacos.

OtkpsiTue [lepuoguueckoro 3akoHa. [lepuoandeckas cucremMa XUMUYECKUX
anemenToB J[.U. MenneneeBa kak rpaduueckoe otoOpakenue [lepuogmaeckoro
3akoHa. [leproanyeckuil 3aKOH U CUCTEMA B CBETE YUYECHHUS O CTPOEHHM aTOMA.
3aKOHOMEPHOCTH W3MEHEHHUs CTPOEHHUS DIJIEKTPOHHBIX OOO0JIOYEK AaTOMOB U
XUMUYECKUX CBOMCTB 00pPa3yeMbIX AJIIEMEHTaMH IPOCTHIX M CIIOKHBIX BEIIECTB.
3nauenue Ilepumoandeckoro 3akoHa u llepuoanueckol CHUCTEMBI XUMHYECKHUX
anemeHToB .M. MeHnneneeBa ayis pa3sBUTHUS HAYKU UM IIOHUMAHUS XUMHYECKOU
KapTUHBI MUpA.

Bonpocsr:
Peakiimu noHHoro oomena

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUI:
1. Pa6otsr JI. 1. MenneneeBa
2. [TonbITKM cuCTEMATHU3AIMN XUMUYECKUX JIEMEHTOB
3. [lepuoanueckass cuctema xumuueckux osnemeHtoB J[.M. MengeneeBa kak
rpadudeckoe orobpaxenue [leproguyeckoro 3akona.
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[TonroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI ISl 320YHOU
dbopmbl 0O0yUeHUS
KoHTpoJibHbIE BONIPOCHI:
1. Ilepnonnyeckuii 3aKOH B CBETE YUCHHS O CTPOCHUU aTOMa
2. CTpoeHue AIeKTPOHHBIX 000J0UeK
3. 3nauenue llepuoguyeckoro 3axkoHa u Ileprmonuyeckoit CUCTEMBI XMMHYECKUX
AJIEMEHTOB JIJISl Pa3BUTHS HAYKH
4. 3aKOHOMEPHOCTH HM3MCHEHHSI XWMHUYECKHX CBOWCTB TMPOCTBIX M CIIOXKHBIX
BEIIIECTB.

Tema 11. Crpoenue Bemecrsa

Ounas popma obyuenus — 1 gac, 3aounas popma ooyuenus — 0 qacos.

IIpupona xumudeckoil cBsA3u. KoBaneHTHas CBsI3b: HEMOJSAPHAS U MOJISIPHASL.
HNonHas cBsA3b. KaTnoHsl M aHMOHBI. MeTammyeckas cBA3b. BogoponHas CBs3b.
B3auMOCBS3p KpHCTAUIMYECKUX PEUIETOK BEIIECTB C pa3JIMYHBIMU TUIAMHU
XUMUYECKOU CBSA3H.

Bonpocobr:
TuMnbl KPUCTALIUYECKUX PEIIETOK

Tembl 10KJIaI0B U HAYYHBIX COOOLICHUI:
1. B3auMOCBsI3b KPUCTAUIMYECKUX PEUIETOK BEIIECTB C PA3NIMYHBIMU THUIIAMU
XUMHYECKOM CBA3U.
XUMHUYECKHE U (PU3NYECKHE CBOWCTBA METAJIJIOB
«ONEKTPOHHBIN T'a3» METAIJIOB
4. ArperaTHblE COCTOSIHMSI BEILlECTBA

w N

[ToaroToBKa NMUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI U 3a0YHOM

dbopmbl 0O0yUeHUS

KoHTpoJibHBIE BONIPOCHI:
[Ipupoa XUMUYECKOU CBSI3H.
KoBaneHnTHas CBsI3b: HEMOJApHASA U MOJIAPHAS.
HNonuas CBs3b.
Merannuyueckas CBS3b.
BonopoaHnas cBs3b.

oW E

Tema 12. Boga. PacTtBopsl

Ounas gopma o0yuenust — 1 yac, 3aounast popma oOyueHust — 0 yacos.

Bona B mpupone, ObiTy, TexHUKEe W Ha Npou3BoacTBe. Dusznyeckue u
XUMHYECKHE CBOMCTBA BOJBI. 3arpsi3HUTENN BOABI U CIIOCOOBI OUMCTKU. JKecTkas
Boja M ee ymsrdyeHue. OnpecHeHHE BOJABI. ATpEraTHbIe COCTOSIHUSL BOJBI U €€
NEPEXO/Ibl U3 OJHOTO arperaTHOTO COCTOSIHUS B JIPYTOE.
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PaCTBOpeHI/Ie TBECPAbIX BCHICCTB MU TIa30B. 3aBHCHUMOCTH pacTBOPUMOCTHU
TBCPABIX BCHICCTB U I'a30B OT TCMIICPATYPLI. MaccoBas A0JIA BEIICCTBA B paCTBOPC
KaK CII0co0 BBIPpA’KCHHUA COCTaBa paCTBOpa.

Bonpocsbr:
OneHka KauecTBa BOJIbI

TeMblI 10KJIAI0B M HAYYHBIX COOOLICHUIA:
OU3NYECKNE U XUMUYECKHUE CBOMCTBA MOPCKOM BOJIbI
Crioco06b1 ompecHeHHs BOJIbI
Hcnonb3oBaHne BOABI B TPOMBIIIJIEHHOCTH
[1po6ieMbl BOJIONIOIB30BAHUS

W

[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI JJIs1 3a0YHOM
dbopmbI 0O0ydeHUS
KoHTposbHbIE BONIPOCHI:
Teopust ANEKTPOIUTHIECKON AUCCOLUALINU
PacTtBOpeHME TBEPABIX BEMIECTB U I'a30B.
3aBUCHUMOCTbh PACTBOPUMOCTH TBEPJBIX BEIMIECTB U ra30B OT TEMIEPATYPhI
PuU3NYECKUE U XUMUUYECKUE CBOMCTBA BOJIBI

e

Tema 13. XumMuueckue peakuuu

Ounas ¢popma o0yuenus — 1 yac, 3aounast popma o0ydyeHus — 1 ygac.

[TonaTHE O XMMHUYECKOM peaknU. THUIbl XUMHUECKUX peakunil. CKOpOCTh
peakiuu 1 (HaKTopbl, OT KOTOPHIX OHA 3aBUCUT. TernoBoil adpexT xumMmuueckoi
peakuuu. XMMHYECKOE PAaBHOBECUE U CIIOCOOBI €T0 CMEILICHHUS.

Bonpocsr:
Brusuaue paznuyabix (akTOPOB HA CKOPOCTh XMMHYECKUX PEAKITHIA

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUI:
1. Karanuzatopbl XUMHUYECKUX PEAKIIUAM
2. VHrubuTOpHI XUMUYECKUX PEAKITUI
3. XuMHUYECKOE paBHOBECHUE U CTIOCOOBI €r0 CMEILICHUS
4. TennoBoil 53PPeKT XUMUYECKON peaKIuu.

[ToaroToBKa MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI JIJISI 3a09HOU
dbopmbl 00yUeHUS
KoHTpoJsbHbIE BONIPOCHI:
1. Tunbl XMMHYECKUX PEAKIIMI
2. CKOpOCTh XMMUYECKOHN peaKInu
3. Bnusame paznuyHbix (aKTOPOB HA CKOPOCTh XMMUYECKUX PEaKITUil
4. 3axon Bant-T'odda

Tema 14. Heopranuveckue coeJHHEHUSA
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Ounas popma obyuenus — 1 gac, 3aounas popma o6yuyenus — 0 qacos.

Knaccudukanus HeopraHMueckuxX COeAMHEHUN U uxX cBoicTBa. OKCHIBI,
KHCJIOTBI, OCHOBAHUSA, COJM. XHUMHUYECKHME CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAUHEHUN B CBETE TEOPUU IEKTPOJIUTHUYECKON JTHCCOLMAIUN.
[Tonarue o ruaponuse coseid. Cpena pacTBOPOB COJIEH: KHCIasl, HEUTpalibHa,
uiesiouHas. Bomopoausiii mokasarenb pH pacTBopa.

Meramibel u HemeTtaiibl. Metamiel. O0mue (U3MYEeCKUe U XUMHYECKHE
CBOICTBA METAJUIOB, OOYCJIOBJIICHHBIE CTPOCHHEM AaTOMOB W KPHCTAJJIOB H
MOJIO)KEHUEM METAJJIOB B  AJICKTPOXMMHUYECKOM psAay HampsbkeHuid. OOmue
criocoObl oayyeHus: MeTayioB. CriaBbl: 4epHbIe U 11BeTHBIE. Koppo3us MeTamios
U cI0cOOBI 3aIIUTHI OT HEE.

Hemeramnbl. OOmas xapakTepucTUKa TJIABHBIX MOATPYIIN HEMETAIOB Ha
npumepe rajioreHoB. OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAILIIOB.

Baxnelimme coelMHEHUsS METAUIOB W HEMETAUIOB B MPUPOAE U
XO35IICTBEHHOM JIESITEIBHOCTU YEJIOBEKA. 3alllUTa OKPYXKAIOLIEH Cpeapl OT
3arpsA3HEHUS TSHKEIBIMU METAJUIAMU, a30Ta, CEPBI, YIJIEpOa.

Bonpocobr:
Peakunu oOMeHa B BOJHBIX PacTBOpax 3JIEKTPOJIUTOB.
Omnpenenenue pH pacTBopa coJie.
BoiTecHeHune XJ10poM OpoMa 1 Hojaa U3 pacTBOPOB UX COJIEH.
B3aumMopeiicTBuEe METaNIOB C paCTBOPAMHU KHUCIIOT U cojieil. Peakunn oOmMeHa B
BOJHBIX PACTBOPAX 3JIEKTPOJIUTOB.

e

Tembl 10KJIa10B U HAYYHBIX COOOLICHUI:
Crioco0b!I OJTyYeHUsI METAIIIIOB
BiisiHue 3arpsA3sHeHus TSOKEIbIMU METauIaMU Ha 310pPOBbE YEIIOBEKa
Hcnonp30BaHue 3JEKTPOIUTOB U MIEKTPOJIA3A
Hcnonp30BaHne NOBApEHHON COJIM B pa3HbIX chepax AesTeIbHOCTH YEeJIOBEKa

R A\

[ToaroTOBKA MUCHMEHHBIX OTBETOB HAa KOHTPOJILHBIE BOIPOCHI ISl 3a04HOM
dbopmbl 00yIeHUS
KoHTpoJibHBIE BONIPOCHI:
1. Knaccudukaiys HEOpraHu4eCKUX COCTMHEHUN U UX CBOMCTBA
2. OKHCIIUTENhHO-BOCCTAaHOBHUTEILHBIC CBOMCTBA HEMETAJIIOB.
3. Bonoponausiii nokazatens (pH)
4, ®Ou3nyecKue U XMMHUYECKHE CBOMCTBA METAJLIOB,

Tema 15. Oprannyeckue coeIuHeHUs

Ounas popma o0yuenus — 1 gac, 3ao0unast popma o6ydenus — 1 gac.

OCHOBHBIE TOHATHSA OpPraHWYECKOM XWMHUU U  TEOPUS  CTPOECHUS
opraHnyeckux coeauHeHuul. [lonstue nzomepun. Bunabl n3omMepuu: CTpyKTypHas
(YriepogHoro CKenera, TMOJIOXKEHHs KpaTHOW CBSI3W WM (DYyHKUIHOHAJIBHOM
TpyMIbl), MPOCTpaHCTBeHHAsE. MHOrooOpa3re OpraHu4ecKuxX COeTMHEHUI.
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VYrnesogoponsl. IlpenensHble U HenpenenabHble yriaeBoaopoabl. CtpoeHue
yIJIE€BOJOPOAOB,  XapaKTEpHbIE  XMMHUYECKHME  CBOWCTBA  YIJIEBOJOPOJIOB.
[TpencraBuTeny yrieBoJOpOIOB: METaH, 3TUJIEH, aleTHiIeH, OeH3oi. [Ipumenenue
YIJIEBOJIOPOAOB B OpraHM4eckoM cuHTe3e. Peaknus nomumepusauuu. Hedrs, ras,
KaMEHHBIN yTroJib — IPUPOJHbIE UCTOUYHUKU
YIJI€BOJIOPOIOB.

Kucnoponconepxamue opranuyeckue BemiecTBa. CHUpPTHI, KapOOHOBBIE
KHUCTIOTBI ¥ CIIOKHBIE A(UPBI: UX CTPOEHUE U XapaKTEepPHbIE XUMHUECKHE CBOWCTBA.
[IpeacraBuTeNnH KUCIOPOICOACPKAIIMX OPraHUYECKUX COETMHEHHI: METHUIIOBBIN U
STWIOBBIA CIUPTHI, [JIHMIEPUH, YKCYCHAas KHUCJIOTa. Mplla Kak COJM BBICIIAX
KapOOHOBBIX KUCIOT. JKUPBI KaKk CI0KHBIE 3(PUPBHI.

VYrneBoabl: TII0K03a, KpaxMall, LEeJIIHI03a.

A3oTcoaepkalme OpPraHUYEeCKHUE COEIUHEHUsA. AMHHBI, aMUHOKHUCIOTHI,
oenku. CTtpoeHue u Ouonornueckas (QyHKIMs OenKoB. XHMMHUYECKHE CBOICTBa
0enkoB. [ 'eHeTHUecKas CBsI3b MEX]y KJIacCaMU OPTaHUYECKUX COCTUHEHUH.

IInactmaccel u BonokHa. IloHATHEe 0 MmIactMaccax. TepMOIUIACTHYHBIE U
TEPMOpPEAKTUBHbIE NOJUMEPBL. OTHENbHBIE NPEICTABUTENIN CHHTETHYECKHX U
VCKYCCTBEHHBIX IIOJINMEPOB: (deHomopopmanbIeruiHble CMOJIBI,
NOJIMBUHWIXJIOPH, TEPIIOH, LIETUTYJIOU.

[lonsiTHE O XMMHMYECKMX BOJIOKHax. HarypaibHble, CHHTETUYECKHE H
UCKYCCTBEHHbIE BOJOKHA. OTHENbHbIE NPEICTABUTENNM XHUMHYECKUX BOJIOKOH:
aneTaTHoe (TpUAallEeTaTHBIM IIEJK) M BHCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIC
(XJI0pYH), TMOJUHUTPWIbHBIE (HUTPOH), TNOJMAMHUJHBIE (KampoH, HEWJIOoH),
noiu3(upHkIE (JJaBCaH).

Bomnpocsr:
. O3HaKOMJICHHE C CHHTETUYECKUMH U UCKYCCTBEHHBIMH MOJUMEPAMHU.
. Onpenenenne pa3muYHbIX BUOB XUMUUECKUX BOJIOKOH.
3. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: B3aUMOJICUCTBUE C MHIUKATOPAMH,
metamuiamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u ocnoBHbIMEU oKcugamu (CuO).
4. O0Opatumas 1 HeoOpaTuMas JeHaTypaIys OSIKOB.

N -

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUIA:
. [IpuMeHeHne HaTypalbHbIX, CHHTETUYECKUX U UCKYCCTBEHHBIX BOJIOKOH
. [IpumeHeHune mmacTMace B pa3HbiX cdepax JesTeIbHOCTH YeIOBEeKa
. Ctpoenue u Onosornueckas GyHKIHs OCIKOB
. Oprannueckue BelecTBa B KU3HHU YEJIOBEKa

A WDN B

[ToaroroBka NMUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI JIJISI 3a0YHOU
dbopmbl 00yIeHUS
KoHTposbHBIE BONIPOCHI:
1. Teopus cTpOEHHSI OPraHUYECKUX COEAMHEHUI
2. CTpoeHrEe M XMMHUYECKHE CBOWCTBA YIJIEBOJOPOIOB
3. AzoTcoaeprkaliie OpraHu4ecKie COeAMHEHUs
4. Kucnopoacoaepkamue opraHu4ecKue COeIMHEHUS
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Tema 16. XuMus u ;Ku3Hb

Ounas gopma oOyueHust — 2 yaca, 3aouHas ¢popma oOydeHus — 1 gac.

XvUMHSI UM OpPraHM3M 4YeJoBeKa. XUMHUYECKHE DJIEMEHThI B OpraHU3Me
yesoBeka. OpraHvyeckre W HeopraHuudeckue BemecTtBa. OCHOBHBbIE >KHU3HEHHO
HEOOXOJMMbIE COCIUHEHMsS: OCNKH, YTIEBOJbI, UPbl, BUTAMUHBI. YTJIEBOJbI —
IJIaBHBIA UCTOYHHUK SHEPTUU OpraHu3ma. Poiib )KUpoB B opranusme. XoJecTepuH U
€ro poJib B 3/I0POBbE YETIOBEKA.

MuHepanpHBIC BeElIeCTBA B TPOIYKTAaX NUTAHUS, IHUIIEBBIC JTOOABKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObiTy. Boma. KauectBo Bojbl. Moromye U 4UCTSAIIME CPEICTBA.
[IpaBuia 6e3omacHO# pabOThI CO Cpe/IcCTBaMU OBITOBOM XUMUHU.

Bonpocsbr:
Onpenenenue xee3a B IPOayKTax MUTaHUSA

TeMbI 10KJIAI0B M HAYYHBIX COOOIIEHMIA:
1. TInrocel 1 MUHYCHI XOJIECTEpHHA
2. Yrto Takoe cOaiaHCUpOBAHHOE MUTaHUE?
3. MuUKpO3JIEeMEHTHI B OPraHU3ME YeJIOBEKa
4. Ponb Kene3a B OpraHu3Me 4eJIOBeKa

[TonroroBka MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOMPOCHI JJIs1 3a0YHOM
dbopmbl 00yUeHUs
KoHTpoJsbHBIE BONIPOCHI:
1. Xumuyeckue 2JIEeMEHThI B OpraHU3Me YeI0BeKa
2. Ponp BUTaMHUHOB B OpraHu3Me 4eioBeKa
3. YrieBo bl — IIaBHBIA UCTOYHHUK YHEPTUN OpraHU3Ma
4. Ponb OCIKOB B OpraHU3ME

Tema 17. buoJiorusi — COBOKYNNHOCTh HAYK O *KUBO# mpupoae. Meroabl
HAY4YHOI'0 NMO3HAHUSA B OMOJIOTHH

Ounas popma 00yuenus — 2 yaca, 3aounas popma ooyuenus — 1 gac.

XKupas npupoja kak 0ObEKT M3yuyeHHUs: OMOJOruu. MeTobl UCCieI0BaHUs
KUBOM NpHUpobl B Ononoruu. OnpeneneHue ®u3HM (C MPUBJICYEHUEM MaTepuaa
U3 pa3zienoB PU3UKU U XUMHH). Y POBHHU OPTaHU3AIMU KU3HU.

Bonpocsr:
THUII0JI0TUS )KUBBIX OPTaHU3MOB

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUI:
1. IlpoGnema NpouCXOXKACHUS KU3HU
2. B3auMocBsI3b )KMBOIO ¥ HE)KUBOI'O BEIIECTB IIJIAHETHI
3. PaznooOpa3zue xu3Hu
4. Ananrtanusi )KUBBIX CYIIECTB K Cpejie OOMTaHUs
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[TonroroBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIC BOMPOCHI /TSI 3209HOM
dbopmbl 0O0yUeHUS
KoHTpoJibHbIE BONIPOCHI:
1. JKuBas npupona Kak 0ObeKT U3ydeHHUsI OUOJIOTUH
2. MeTtopl ucciaeqoBaHus ONOJIOTUH
3. OmpeneneHue xu3Hu
4. YpOBHU OpraHU3AINH KU3HU

Tema 18. Kinetka

Ounas popma o0ydenus — 2 yaca, 3a04nas popma ooydenus — 0 yacos.

Uctopust m3ydenusa kineTku. OCHOBHBIE TMOJIOKEHUS KJIETOYHOM TEOPUHU.
Kierka — cTpykTypHO-(pyHKIIMOHAJIbHAS (JIEeMEHTapHAsl) €AUHUIA KU3HU.

Crpoenue wietku. IIpokapuoThl M 3YyKapHOThl — HU3IIME U BBICIINE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHThI KJIETKH 3YKAPHOT.
[ToBepxHOCTHBIN ammapar. (CXEMaTUYHOE OMNUCAHUE JKHIKOCTHO-MO3aHMYHOU
MOJIeNIM KJIETOYHBIX MEMOpaH.

[luroruiasma — BHYTpPEHHSISI cpela KIETKHA, OpPraHouibl (OpraHesibl).
Knerounoe sigpo. @DyHKIUs sAapa: XpaHEHUE, BOCIPOU3BEIACHHUE U Ieperaya
HACJICICTBEHHOM HMH(POpPMALIUU, PETYJISAIUs XUMHUYECKOW aKTUBHOCTH KIIETKH.
Crpyktypa u (yHKIIUHA XPOMOCOM. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

MarepuaibHOE€ €AMHCTBO OKPYXAIOIIETO MHpa W XHMHUYECKUUA COCTaB
JKUBBIX OpraHu3MoB. buosiornyeckoe 3HAUYEHHE XUMUUYECKUX DJIEMEHTOB.
Heopranuyeckue BelecTBa B COCTaBe KJIETKU. PoJb BOJBI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTPEHHEU cpejibl oprannu3MoB. Heopranudeckue HOHBI.
VYrneroawl u qunuabl B kiaeTke. CTpyKTypa U Ouosiorudeckue (PyHKIUU OEIKOB.
AMMHOKHUCIIOTBI — MOHOMEphl 0OenkoB. CTpoeHue HYKICOTHIOB M CTPYKTypa
nonaunykineoTuaubix neneit JIHK u PHK, AT®.

Bupycer u 6akrepuodaru. Heknerounoe ctpoeHue, ;KU3HEHHBIN UK U €r0
3aBUCUMOCTh OT KJETOYHbIX (opM >ku3HU. Bupycet — Bo3Oyautenu
WHOEKITMOHHBIX  3a0ojeBaHui;  TOHATHE 00  OHKOBUpycax.  Bupyc
ummyHoaeduita yenoeka (BUY). Tlpodunakruka BUY-undexmmm.

Bonpocsr:
1. HaGmrofeHue KJIETOK PacTEHUH M JKUBOTHBIX IMOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIperaparax u uxX OI1uCaHue.
2. CpaBHEHHE CTPOEHUS KJIETOK PACTEHUI U dKUBOTHBIX.

TeMbl J0KI2I0B M HAYYHBIX COOOIIEHMIT:
[TpoGaembl 1 IEPCIEKTUBBI UCITOIH30BaHUS OaKTeprnoharoB B MEIUIIMHE
BupycHas Teopus paka
[Tpodunaktuka BUU-undexnun
HacnenctBenusie 3a00eBaHus

e
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[ToaroTOBKAa MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOMPOCHI JJIsI 3a09HOM
dbopmbI 0O0yUeHUS
KoHTpoJibHBIE BONIPOCHI:
1. OcHOBHBIE MOJOKEHUS KIETOYHOU TEOPHUH
2. CTpoeHue KIETKH
3. Crpoenue u ¢pynkuuu JJHK u PHK
4. Hexisierounble (hOPMBI )KU3HU

Tema 19. Opranuszm
Ounas popma 0b6yuenus — 2 gaca, 3a04nas popma ooyuenus —1 yac.

Opraamsm — equHoe 11e510e. MHOTOOOpasue oprann3mMoB. OOMEH BEIIECTBOM
U SHEPrueil ¢ OKpyXkarolen cpeaoll Kak HEOOXOJUMOE YCIOBHE CYIIECTBOBAHMS
YKUBBIX CHCTEM.

CriocoGHOCTh K CAMOBOCHPOU3BEIEHUIO — OJJTHA U3 OCHOBHBIX OCOOCHHOCTEM
JKUBBIX OPraHW3MOB. /[ejeHne KIETKH — OCHOBA POCTa, Pa3BUTUSA U Pa3MHOKEHUS
opranu3MoB. becnonoe pasmHoxeHue. [loioBoi 1mpoumecc U IOJIOBOE
pa3MHOkeHue. OTI010TBOPEHUE, €r0 OMOJIOTHYECKOE 3HAUCHHE.

[TonsTne 00 WHUBUAYAJIBHOM (oHTOTEHE3), AMOPHOHATIEHOM
(oMOpHorene3) M MOCTIMOPUOHAIBHOM pa3BUTUU. MHAMBHUAyaJlbHOE pPa3BUTHE
4eJIOBEKAa U €r0 BO3MOKHBIEC HAPYLICHUS.

OO0mme mnpencraBieHUss O  HACAEACTBEHHOCTM W M3MEHYHMBOCTH.
['eneTnueckasi TEPMUHOJIOTHSI W CHMBOJIUKA. 3aKOHOMEPHOCTH HACIEIOBaHUS.
HacnenoBanne mnpusHakoB y uyenoBeka. [lomoBeie xpomocomsl. CHemieHHOe ¢
noJIoM HacienoBanue. HacnencTBeHHble OOJIE3HM 4YENOBEKa, MX MNPUYUHBI U
npoduiakTiuka. CoBpeMeHHbIE IPEICTABIICHUS O TE€HE U TEHOME.

I'eneTnyeckue 3akOHOMEpHOCTH u3MeHuMBOCcTH. Kitaccudukauus dopm
W3MEHYHMBOCTH. BiMssHNE MyTareHOB Ha OPraHU3M 4eJIOBEKa.

IIpeamer, 3amaum M METOABI CENEKUMU. [ eHeTHYecKHe 3aKOHOMEPHOCTH
cenekiuu. Yuenue H. V. BaBuiioBa o meHTpax MHOT0oOpasusi U MPOUCXOKICHHUS
KyJbTYPHBIX PACTEHUI. BUOTEXHONOT U, €€ TOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHS.

Bonpocsr:
1. Pemrenue sneMeHTapHBIX TEHETHYCCKUX 3a]1a4.
2. AHanmu3 M OIeHKa dTUYCCKUX aCIIEKTOB Pa3BUTHS HEKOTOPBIX MCCIICOBAHUH B
OMOTEXHOJIOTHH

Tembl 10KJIaJ0B U HAYYHBIX COOOLIEHUIA:
Pa6otsl H. 1. BaBunona
[TpoOnembl U epcneKTUBBI OMOTEXHOIOTUU
Ponp MyTanuu B 3BOIHOLNN
[Tpo6ieMbl 1 IepCIEKTUBBI TEHHON MH)KEHEPHH

W

IToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI JJIS 3A0YHOU
dbopmbl 00ydIeHUS
KoHTposbHBIE BONIPOCHI:
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1. Opranusm Kak cucrema

2. PazMHOXeHHE KUBBIX OPraHU3MOB

3. 3akoH Mromnepa-I'exkens

4. T'eHeTnyeckre 3aKOHOMEPHOCTH U3MEHUYUBOCTHU

Tema 20. Bua

Ounas gopma oOydeHust — 2 yaca, 3aouHas ¢popma o0ydenus — 0 gacos.

OBOMIOIMOHHAs TeOpus M €€ poidb B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTWHbl Mupa. Buza, ero kpurepuu. llomymsamus kax
CTPYKTypHasi €IuHULA BUAA M HBoOUUU. CHHTETHYECKash TEOpHsl HBOJIIOLUU.
JIBmKymme Cuibl 3BOJIOLMUA B COOTBETCTBUM C CHUHTETUYECKOM TEOpUEH
sBostonnu (CTO). ['eHeTnueckue 3aKOHOMEPHOCTH IBOJTIOLIMOHHOTO Mpolecca.

Pesynbpratel 3Bomonuu. CoxpaHeHWE MHOTrooOpasus BUIOB KaK OCHOBA
yCTOMUYMBOTO pa3Butus ouochepsl. [Ipuunnbl BeIMUpaHus BUAOB. buonoruueckuit
nporpecc 1 OMOJIOTHYECKUI perpecc.

['unoTe3bl MPOUCXOXKIAEHUS KU3HU. Y CIOKHEHUE >KUBBIX OpPraHU3MOB Ha
3emsle B INPOLECCE DBOJMIOUMHA. AHTPOIOT€HE3 M €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa pOJACTBA YENOBEKA C  MJEKONUTAIOUIMMHU  KUBOTHBIMHU.
Okojoruueckue  (akToOppl  aHTPOIOTEHE3a:  YCIOKHEHHWE  MOMYJISIMOHHOM
CTPYKTYpbl BHJA, U3TOTOBJIEHUE OPYIHM TpyJa, MEPEXOJ OT PACTUTEIBHOTO K
CMEUIaHHOMY THUIMY MUTaHUs, UCHOJb30BaHUE OrHs. [losBieHHE MBICIUTEIBHON
NEATEIBHOCTH U YJIEHOPa3AeabHOM peun. [IponcxoxaeHne yenoBeyecKknx pac.

Bomnpocsr:
1. Onwucanue ocobeit Buaa 1mo MopQpoIorudeCKoMy KpUTEPUIO
. AHanu3 ¥ OIIEHKA Pa3TUIHBIX THIIOTE3 MPOUCXOXKIACHUS )KU3HU
3. AHanu3 U OIleHKa Pa3IUYHBIX TUIIOTE3 MPOUCXOKICHUS YeIOBEKa

N

TeMbI T10KJIAI0B M HAYYHBIX COOOIIEHHUIA:
1. ITpoGnema mpoUCXOKACHUS YeIOBEKa
2. buonornueckwuii mporpecc U OMOJOTUIYECKUN perpecc
3. DBouorust 6rocdepol
4. Dxonorudeckre (HakTophl AHTPOTIOTEHE3a

[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JJIS1 3a0YHOM
dbopmbl 00yUeHUS
KoHTpoJsbHBIE BONIPOCHI:
OBomonnoHHas teopus Y. J[apsuna
AHTPOIIOTEHE3 U €70 3aKOHOMEPHOCTH
Bun v nonynsnus
[Ipoucxox1eHnE YEITOBEUECKUX pac

W

Tema 21. DxocucreMbl
Ounas popma 00yuenus — 2 gaca, 3a0unas popma ooyuenus — 0 gacos.
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[IpenmMer u 3ama4u SKOJOTUU: yY€HHUE 00 3KOJOTHUYECKUX (pakTOpax, yueHue
O COOOIIECTBAaX OPraHU3MOB, ydeHUE O Ouocdepe. DKojoruueckue (HaxTopsl,
OCOOEHHOCTH HMX BO3JCUCTBHUS. DKOJIOTMUYECKas XapakTepucTtuka Buja. [lonstue
00 sKkonoruyeckux cucremax. llenu nuranus, Tpopuueckue ypoBHHU.

buoreonieHo3 kak skocucreMa. buoneHo3 u OMOTON Kak KOMIIOHEHTBI
OHnoreoreHo3a.

buocpepa — rnmobGanpHas oskocucrema. Yuenue B.U. Bepuaackoro o
onocepe. Ponp xuBbIX opranm3sMoB B Ouochepe. buomacca. buomornueckwmii
KpyroBOpoT (Ha MpuMepe KpyroBopora yriepona). OCHOBHBIE HaIpaBiICHUS
BO3JICHCTBHSI YeJIOBEKa Ha Onocdepy.

Tpanchopmaniis eCTECTBEHHBIX 3KOJOTHYECKHX cucTeM. OCOOEHHOCTH
arpo’KOCHUCTEM (arpoIeHO30B).

Bonpocsbr:
CocrapieHue cXeM Iepeadu BEeIeCTB U YHEPTruM (1IeTeil TuTaHus )
2. CpaBHHUTENbHAS XapaKTEPUCTHKA IPUPOJHBIX SKOCHUCTEM M arpo3KOCHUCTEM
CBOEH MECTHOCTHU
Penienne sKoJ0ruyecKkux 3ajau
4, AHanu3 W OLIGHKAa TOCIIECICTBUN COOCTBEHHOM IEATEIIBHOCTH B OKpY’Karolien
cpee, ri00albHBIX AKOJOTHUECKUX ITPOOJIEM U IyTel UX pPeIIeHUs

L

w

Tembl 10KJIaI0B U HAYYHBIX COOOLICHUI:
Pabots B. U. Bepnaackoro
B3anMooTHOIIEHN OpTraHU3Ma U CPEJIbI
DKOJOTUA U 3J0POBbE YEIIOBEKA
. I3MeHYMBOCTh U CTAOUIILHOCTh 3KOCUCTEM

»wne

[TonroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJBHBIC BOMPOCHI JIJIsI 3209HOM
dbopmbI 0O0yUeHUS
KoHTpoJibHBIE BONIPOCHI:
1. TloHsaTHE 00 PKOJOTHICCKUX CHCTEMAX
2. llenu mutanus u TpopudYecKre ypoOBHU
3. OCcoOEHHOCTH arpoO’KOCHUCTEM (arpoIicHO30B).
4. OcHOBHBIC HaNpPaBJICHUS BO3ACHCTBUS YesIOBeKa Ha Ouocdepy.

1.2. UuTepakTuBHbIe 3aHATHSA N0 qucuuiuiuie B/1.09 «EcrecTBo3HaHuMe»

OCHOBHBIEC HHTEPAKTUBHBIC (POPMBI TPOBEACHHS YUCOHBIX 3aHATHI

* TBOPYECKHUE 3aJIaHUS;

* paboTa B MaJIbIX TPyITaX;

* JTUCKYCCHSI;

» oOyugaromue Wurpel (pOJIEBbIE WIPBI, WMUTAIUH, JEJIOBBIE HUIPHI H
oOpa3oBaTeIbHBIC UTPHI);

* HM3y4YCHHUE W 3aKpEIUICHHE HOBOTO MarepHajia Ha WHTEPAKTUBHOM JICKITHH
(mexnus-0Oecena, JICKIHS-TUCKYCCHSI, JICKIHS ¢ pa300pOM KOHKPETHBIX CHUTYaIlNH,
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JISKIIHSI C 3apaHee 3allJIaHUPOBAHHBIMH OIIMOKAMM, JICKITUS - TIPECC-KOH(EPEHITHS,
MUHH-JICKITNA);

* 3BpHUCTUYECKas Oecena;

* pa3paboTka mpoekTa (MeTo MPOSKTOR);

*  UCIOJIb30BaHUE OOIIECTBEHHBIX PECYPCOB, COIMAIBHBIE MPOEKTHl U
JpyrUe BHEAYyAUTOPHBIE METOABl 00YUYEHUs, HAIPUMEP MPOCMOTP U OOCYKJICHUE
BUJ1I€OUIBMOB, SKCKYPCHH, MPUTIIANICHNE CIICIUATUCTA, CIICKTAKIIU, BHICTABKH;

* CHCTEMBI JUCTAHIIMOHHOTO OyUYEHUS;

* oOCyXJaeHHEe W pa3pemeHrne npodieM («MO3TOBOH IITYPMY», «JIEPEBO
pEIICHMI», «aHaIM3 Ka3yCcoB», «IEPETOBOPHI WM MEAHAIMSIY, «ICCTHHIBI U
3MEUKINY);

* TPEHUHTH;

* METOJ KEHCOB.

2. MeToauyeckue peKoOMeHAAIUM 10 u3ydyenuto qucuuninnsl b/1.09
«EcTecTrBo3HaHuE»

2.1. MeToanueckue peKoMeHAaluU MPenoiaBaTejibCKOMY COCTaBY

2.1.1. MeToauveckue peKOMeHIAUM 10 MPOBEAEHNI0 Y4eOHbIX
3aHATHHI

HNucuuminna «EcTecTBo3HaHue» sBIseTCsl  001Ie00pa3oBaTeibHON U
MPEnoIaeTcs Ha MEPBOM Kypce, MOATOMY OJHA U3 OCHOBHBIX 3a/1a4 MPEnoiaBaTesis
— MIOMOYb OOY4YaOUIUMCS B pabOTEe C TEOPETUYECKUM MaTepuaioM, OTpaboTaTh
YMEHUSI W HaBBIKM CAMOCTOSATEIBHON paboThl, OTpabOTaTh TEOPETUUYECKUN
MaTepuan Ha J1abOpaTOpPHBIX 3aHSATHUSAX, HCIOJIb30BaTh MEXIPEIMETHBIC CBS3U.
[Ipu mpoBeneHnM TEPBBIX JIEKIMK HEOOXOIUMO OOpaTHTh 0CO00€ BHHUMaHHE Ha
JOCTYIIHOCTh MaTepHajla U TeMIl €ro M3JI0XKeHHs (A7 CO3JlaHUs BO3MOXHOCTHU
KOHCIIGKTUPOBAHUSI), JaTh PEKOMEHJAIMU IO OpTaHU3aIMH CaMOCTOSTEIHHOU
paboThI 1 00ECTICYUTH KOHTPOJIh YCBOCHHUS MPOMJICHHOTO MaTepuaia.

[Ipu mpoBeneHuU J1a0OPATOPHBIX 3aHATUN TPENOJABATENh JODKEH YETKO
dbopMyaMpoBaTh I1eJb 3aHATHS, XOJ padOThl W cjaenath BbBOABL llocme
MpoBeJIeHUsI paOOThl 00yYarOIMMXCsl HEOOXOAUMO MOAYEPKHYTh TMOJOKUTEIIbHBIC
aCHeKThl UX pabOThl, OOPATUTh BHUMAHUE HA UMEIOIIHUECS HETOUHOCTHU (OIIMOKH),
JaTh PEKOMEHAALINH 110 X0y PaOOTHI.

B mensx KOHTpOJIS YpOBHsI TIOJATOTOBICHHOCTH OOYYArOIIUXCS W TPUBUTHUS
UM HaBBIKOB KPaTKOTO MUCHMEHHOTO W3JIOKEHHUS CBOMX MBICICH TpernojaBaTelb
MOJKET TIPOBOIUTH KOHTPOJIbHBIE PaOOTHI.

Taxxke HEOOXOaUMO 00€CHEeUUTh CTPYKTYPHUPOBAHHE OOJBIIOr0 00beMa
TEOPETUYECKOr0 MaTepuaja TakuM o00pa3oMm, 4yToObl 0O0yYaroIIUMCS YAaJOCh
c(opMUPOBATH B CO3HAHUH LIETIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY MHpA.

Cpenu TpaguIMOHHBIX (POPM MPOBENEHUS 3aHATHI OCHOBHYIO POJIb UTPAIOT
JIEKIUU U TaOOpaTOpHbIE 3aHATHSI.
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Jlexyus — TpamunuoHHo Benymas Qopma o0yuenus. Ee ocHoBHas
TUAaKTA4YecKass 1elb — (OopMUpPOBaHHE OPUEHTUPOBOYHOM OCHOBBI IS
MOCJIETYIOIIETO YCBOCHHS O0yUYalOIIMMUCS Yy4eOHOTro MaTepuarna.

Bunpe!r nexuuit

1. Bonnast nexkuus — [gaer mepBOE€ IEJIOCTHOE TMpeACTaBiIeHUE 00
y4eOHOM TMpeAMETe W OPUEHTHUPYET OOydaromierocs B CHUCTEME paboThl IO
JaHHOMY Kypcy. JIekTop 3HaKOMUT OO0y4arolmUXCsi ¢ Ha3HAYECHUEM M 3a/ladyaMu
Kypca, €ro poJibl0 U MECTOM B CHCTEME Yy4E€OHBIX AUCHUIUIMH U B CHCTEME
MOATOTOBKM crnenuanucta. Jlaetcsa kpatkuii 0030p Kypca, BeXy pa3BUTHSI HAYKU U
MIPAKTUKH, JOCTHKEHUS B ATOW cdepe, MMEHA HM3BECTHBIX YUYEHBIX, H3JIararoTcs
MEPCIEKTUBHBIE HAIPABJICHUS MCClIeNOBaHn. Ha 3TON neKuuMM BBICKA3BIBAKOTCA
METOJMYECKUE U OpraHU3alMOHHbIE OCOOEHHOCTU PpabOTHI B paMKax Kypca, a
TaKKe J1aeTCsl aHaIu3 Y4eOHO-METOAUYECKOW JIUTEpaTyphbl, PEKOMEHIYEMOU
OOy4YarOIIMMCSl, YTOUHSIOTCS CPOKU ¥ (POPMBI OTYETHOCTH.

2. Jlexuusi-unopManus — OpUeHTUPOBAHA HA U3JI0KEHUE U OOBSICHEHUE
oOyJarommmcsi  Hay4Hol  WHGOpMaIlMKM, TOAJekKAIIe  OCMBICICHUIO U
3alIOMUHAHUIO.

3. O0630pHast JeKIUsd — CUCTEMAaTU3aIisl HAYYHBIX 3HAHUW Ha BBHICOKOM
YpOBHE, JOITyCKarolias OOJIbIIOE YHUCJIO AacCOIMAaTHBHBIX CBSI3€M B TIpoliecce
OCMbICTIEHUS MHGOPMAIIMK, HU3JIaraeMOd MpU PACKPBITUM BHYTPUIPEIMETHON U
MEXKIPEIMETHOU CBSI3H, UCKIIIOYAs ACTAIN3ALNIO U KOHKPETU3AIUIO.

4, [IpobyieMHast JeKIUsi — HOBOE 3HAHHME BBOAUTCS 4epe3 MpOOJIEMHOCTD
BOIpOca, 3a7auu win cutyauuu. [Ipu 3TOM mporecc mo3HaHus oOydarouuxcsi B
COTPYJHMYECTBE WM  JHUAJIOTe ¢  [pernojaBaTeieM  OpuOIMmXKaeTcs K
UCCIIEIOBATENIbCKOM NiesTenbHOCTH. CoaepxaHue MpoOieMbl pacKphIBaeTCS MyTeM
OpraHu3alMK MOUCKA €€ PEIICHUS WM CYMMUPOBAHUS U aHAIN3a TPAJUIIMOHHBIX U
COBPEMEHHBIX TOUEK 3PECHHUSI.

5. Jleknusa-Bu3yanu3amus — UYTEHHE TaKOM JIEKIUM CBOJMUTCS K
pPa3BEPHYTOMY HMJIM KPATKOMY KOMMEHTHPOBAHUIO MPOCMATPUBAEMBIX BU3YaAJIbHBIX
MaTepHayioB (HAampuUMep, OMOPHBIN KOHCIEKT). OCHOBHBIM 3JIEMEHTOM OOpa3HO-
aCCOLIMATUBHOM KOHCTPYKLUMH SIBJISICTCS OINOPHBIA CHUTH&JI — €JIWHUYHBIN
aCCOIMATHBHBIN 00pa3, 3aMEHSIONUN HEKOe CMbICIOBOe 3HaueHne. OH crocoOeH
MTHOBEHHO BOCCTAHOBUTH B MaMSITH U3BECTHYIO paHee WH(OPMAITHIO.

6. bunapnas nexius (JIEKIUs BIBOEM) — pa3HOBUIHOCTh YTCHUS JICKITUU
B ¢opme auanora JByX IMpenojaBaTeneii (MO0 Kak TNpeacTaBUTENed JBYX
Hay4YHBIX IIKOJ, JUOO0 KaK YYEHOIO U MpaKTUKa, MpernojaBaresis U o0yJaromerocs
u T1.1m.). [IpenonaBaTenu, 4acTo MNPUIACPKUBAIOIIUECS PA3IUYHBIX B3TJISAJIOB Ha
npoOJIeMHBIE BOIIPOCHI JICKITUH, Pa3bITPHIBAIOT JUCKYCCUIO Ha Tjla3ax CiiyliaTeseH,
AKTUBU3UPYIOT UX U MOJIAIOT IPUMEP HAYIHOM MOJIEMHKHU.

1. Jlexuust ¢ 3apaHee 3aIUIaHUPOBAHHBIMH OIMMOKAMHU — pacCcyMUTaHa Ha
CTUMYJUPOBAHUE OOYYAOMMXCA K TIOCTOSHHOMY KOHTPOJIIO TMpeiaraeMoi
uHbOopMaIuu (mouck  OIIMOKH: COAEPKATEIbHOM,  METOJIOJOTUYECKOM,
MeToanYecKoi, opdorpadudeckoit). B koHIle JeKIUU MPOBOAUTCS NTUATHOCTHKA
CIIyIaTenei u pa3doop CIeTaHHbIX OINOOK.
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8. Jlexuusi-KOHpEPEHLIUs — TPOBOAUTCA KaK Hay4YHO-TIPAKTHUYECKOE
3aHATHE, C 3apaHee IIOCTaBJICHHOM TPOOJIEMONM M CHUCTEeMOM JOKJIAJOB,
JUIUTENBHOCTHIO 5-10 MuH. Kaxkoe BBICTYIUICHHE MPEACTaBIseT COOON JTOrMUecKu
3aKOHYEHHBIA TEKCT, 3apaHee TMOJIOTOBICHHBIH B paMKaxX MpeaoKEHHOU
npenojaBaTesieM nporpaMMmbl. COBOKYIHOCTh MPEACTABICHHBIX TEKCTOB MO3BOJIAT
BCECTOPOHHE OCBETHTHb MpoOsieMy. B KoHIle Jekiuu mpenojaBaTesib MOJBOAUT
UTOTU CaMOCTOSITEIbHOM pabOThl U BBICTYIUICHUN OOYYaroIIMXCs, JOTOJHSS WU
YTOUHSAS IPEUIOKEHHYI0 HH(OPMAIHIO, U (OPMYIHPYET OCHOBHBIC BHIBOJIBI.

9.  Jlekuus-KOHCYNbTaIUsl — NEPBBIA BapHAHT OCYIIECTBIISIETCS IO THUITY
«BOIPOCHI — OTBETHI». JIGKTOp OTBEYaeT B TEUEHHUE JIEKIIMOHHOTO BPEMEHH Ha
BOMPOCHI O0YYalONIMXCs MO BCEM pa3ziefy WM BceMy Kypcy. BTopoii BapuaHT
TAaKOM JIEKINU, TPEJCTABIIEMON MO THIYy «BOIMPOCHI — OTBETHI — JHMCKYCCHS»,
SBIISIETCS TPOSKHM COYETAaHMEM: W3JI0KCHHE HOBON yueOHOW uHbOpManuu
JIEKTOPOM, IMIOCTAHOBKA BOIPOCOB M OPTraHU3allUs TUCKYCCHH B MTOMCKE OTBETOB Ha
NIOCTaBJIEHHBIE BOIPOCHI.

10. Jlexuus npecc-koH(pepeHIMs — Ha3BaB TEMY JIEKIMH, MIPENOoJaBaTeIb
npocuT oOyyaroluxcsl 3ajaBaTh €My NMHCbMEHHO BOMPOCHI MO JaHHON Teme. B
TEYEHHE  JABYX-TpeX MHUHYT  oOyuarommuecs  ¢GopMyaupyroT  Haubosee
MHTEPECYIOIINE WX BOMPOCHI M MEPENaloT MPENoJaBaTeNio, KOTOPbI B TEUEHUE
TPEX-TSATH MUHYT COPTUPYET BOMPOCHI 10 UX COACPKAHUIO U HAUMHAET JICKIUIO.
Jlexiust n3nmaraeTcs He Kak OTBETHI Ha BOIPOCHI, & KaK CBS3HBINA TEKCT, B MPOIIECCe
U3JI0KEHUST KOTOPOTo (POPMYIHPYIOTCS OTBETHI. B KOHIlE JIEKIIUU TpernoaBaTellb
MPOBOJIMT aHAIN3 OTBETOB KaK OTPAKCHUE WHTEPECOB M 3HAHUI yUaIIXCA.

Jlabopamopnoe 3awamue — STO WHTEHCHBHAs caMoOCTOsITeNbHas paboTa
oOyJaromuxcs TOJ yIpaBlIeHUEM MpenoaaBaTelis, ero OCHOBHOE Ha3HAueHUE —
000011IeHHEe U CcHUCTeMaTH3alus 3HAaHUM, a TaKKE€ HCIOJIb30BAHUE MOJYYEHHBIX
3HAHWUM Ha MPAKTHUKE.

Kaxxnoe 3aHsTre HAUMHAETCS C TOBTOPEHMSI MPABUII TEXHUKU OE€30M1aCHOCTH.
3areM NPOMCXOAUT MOATOTOBKA MaTepUaioB U 00OPYIOBaHUS U O3HAKOMIICHHE C
1EIBI0 U XOJIOM padOTHI.

B X0J1e paboTHI HE00XO0 MO CIEeAUTh 32  MPaBUIBHOMN
MOCJIEI0BATEIBHOCTHIO TIPOBOIUMBIX OIEpalfii U COOJIIOIEHUEM TPABUI TEXHUKH
0€30I1acHOCTH, IPaBUJILHBIM HUCIIOJIb30BAHHEM 000PYA0BaHUS U MAaTEPUAIOB.

B xone  JiabopaTopHOW ~ paOOThI  HUCIHOJB3YIOTCS  pa3IMYHbIC
rpadoaHAIMTUYECKHE METOIbl MPEACTABICHUS IOJYYCHHON WH(GOpMAaIUu:
COCTaBJICHHE CXEM, TaOJIUII, AUarpaMm, TpaduKoB.

B xome 3aHsATHS HEOOXOOMMO  TPOKOHTPOJIMPOBATH  JIOCTHIKEHHE
MOCTaBJICHHBIX IIeNIel, JaTh OOOCHOBAaHWE TMOJyUYEHHBIX PE3yJbTaTOB Ha OCHOBE
TEOPHH, CIIeTaTh BEIBO/IBI, OTBETUTH HA KOHTPOJIHHBIE BOTIPOCHI.

B xoHile 1a6opaTopHOro 3aHSTHS BBICTABISIOTCS OIICHKH, a TaKXKe Jal0TCA
BONPOCHl W 3aJaHHsl Ha CIEAYIoIlee 3aHATHE, JIMTEpaTypa U CIPABOYHBIC
MaTepuabl AJis MOJATOTOBKH.
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2.1.2. MeToau4iecKkue peKOMEeHIaAUH 10 MPOBeIeHHNI0
UHTEPAKTUBHBIX 3aHATHH

WNurepaktuBHOe 0Oy4YeHHME — 3TO cHenuaidbHas ¢opMa OpraHU3ALMU
MO3HABATENbHON JAesTenbHOCTH. OHa MoApa3syMeBaeT BIIOJIHE KOHKPETHBIE U
nporHosupyemble 1enu. Lleab cocrouT B co3maHud KOM(OPTHBIX YCIOBUM
oOy4eHHsI, MPU KOTOPHIX OOYYAIOIIUMKCA YYBCTBYET CBOIO YCIEIIHOCTh, CBOIO
WHTEJUIEKTYaJIbHYIO0 COCTOSITENIbBHOCTD, YTO JI€NAeT MPOMYKTUBHBIM CaM IPOLECC
oOyueHus, JaTh 3HAHWS M HAaBBIKM, a TakKXKe CO3/AaTh 0a3zy nans paboThl MO
pelIeHrI0 TPOoOJIeM MOCE TOr0, Kak 00y4eHUE 3aKOHYUTCS.

JlpyruMu cioBamMH, HWHTEPAaKTUBHOE OOYy4YEeHHME — 3TO, MPEXKIE BCETO,
JIMajoroBoe 00y4yeHue, B X0/1e KOTOPOTO OCYLIECTBISAETCS B3aUMOECHCTBUE MEKIY
OOy4YarOIIMMCS ¥ TIPETIOJaBATEIIEM.

3aauaMy UHTEPAKTUBHBIX (POPM 00YUEHUS SBIISIOTCS:

e npoOyxJeHue y o0ydaroluxcst UHTEpeca;

e s(ddekTuBHOE YCBOSHHE YUCOHOTO MaTepraa;

® CaMOCTOATENIbHBIM TMOUCK YyYalllUMHUCS MyTeHd W BAPUAHTOB PEILICHUS
MOCTaBJICHHOW y4eOHOM 3a/1auul (BIOOp OAHOTO M3 NMPEIJIOKEHHBIX BAPUAHTOB WUITU
Hax0XJIeHUEe COOCTBEHHOI'0 BapraHTa U 00OCHOBAHUE PEIICHUS);

® YCTAHOBJICHHWE BO3JCHCTBUA MEXAY OOyYarOmIMMuUcs, oOOydeHue
paboTaTh B KOMaHE, MPOSBISATH TEPHIUMOCTh K JHO0OM TOUYKE 3pEHHs], YBaXKaTh
paBO Ka)JJ0ro Ha CBOOOY CJIOBA, yBa)kaTh €r0 JOCTOMHCTBA;

e (opMupoBaHHE y 00yUAIOITUXCS MHCHHS U OTHOIIICHHS;

e (opMupoBaHHE )KUZHEHHBIX U MPOGECCUOHATIBHBIX HABBIKOB,;

® BBIXOJ Ha YPOBEHb OCO3HAHHOW KOMIIETEHTHOCTU O0Y4aroIIerocs.

[Ipu wucnonb30BaHUM MHTEPAKTUBHBIX (HOPM POJIb MpErnojaBaTessi Pe3Ko
MEHAETCS, TepecTaéT OBITh LEHTPAIbHOW, OH JIMIIb PEryJIUpYyeT MpOIEecC |
3aHMMAaEeTCs ero o0Ieil opraHu3aireil, TOTOBUT 3apaHee HeOOXOUMBbIE 3a/IaHUs U
dbopMyaupyeT BONPOCHl WJIM TEeMbl IS OOCYXJEHHUs B Trpynmax, Aaér
KOHCYJIbTAllMM, KOHTPOJIUPYET BpeMsi M TOPSAOK BBHITIOJHEHUS HAMEUEHHOTO
miaHa. YYacTHUKM OOpallaloTcs K COLMAIbHOMY OIBITY — COOCTBEHHOMY U
JIPYTUX JIIOJACH, TIPU 3TOM MM MPUXOAUTCS BCTyHaTh B KOMMYHHUKAIUIO JPYT C
JPYrOM, COBMECTHO peIlaTh MOCTaBJIECHHBIE 3aJlayu, MPEeoJ0JieBaTh KOH(IMKTHI,
HaXOJUTh OOIIME TOYKU CONMPUKOCHOBEHUS, UATH HA KOMITPOMHUCCHI.

Jlns pelieHrs BOCIUTATEIBHBIX U YYEOHBIX 3aJlau MpernojiaBaTeeM MOTYT
OBITH UCITOJIH30BAHBI CIEAYIOIINE UHTEPAKTUBHBIC (POPMBI:

o Kpyrmsrii cton (quckyccus, 1e6athl)

Mo3roBoii mtypMm ( OpeiHCTOpM, MO3TOBasi aTaka)

JlemoBbIe U pOJIEBbIE UTPHI

Case-study (aHaM3 KOHKPETHBIX CUTYaIIMM, CUTYallMOHHBIN aHAJIN3)
Macrep kiacc

CymiecTBylOT W Jpyrue BHIBI HHTEPAKTUBHOTO OOydYeHHs (METOIMKU
«3aiimu  mo3unuio», «JlepeBo  pemenwuity, «llomc-popmyna», TpeHUHTH,
COKpaTMYECKUI Jhajor, TpymnmnoBoe OOCYXIEHHE, WHTEpPaKTUBHAs 3KCKYpCHS,
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BUJcOKOH(DepeHmus, (pokyc-Tpynmna u Ap.), KOTOpble MOXHO HCIOJB30BaTh B
npoiiecce o0yuenus oOydaronuxcs. Kpome toro, npenoaaBaTenb Kadeapbl MOKET
IPUMEHSTh HE TOJHKO HBIHE CYIIECTBYIOIIME WHTEPAKTUBHBIE (DOPMBI, a Takxke
pa3paboTaTh HOBbIE B 3aBUCUMOCTHU OT IIEJIM 3aHSITHS, T.€. aKTUBHO Y4aCTBOBATh B
Mpoliecce COBEPIICHCTBOBAHUS, MOJIEPHU3AIIMK Y4eOHOTO Ipoliecca.

Cnenyer oOpaTuTh BHMMaHHE HAa TO, YTO B XOJI€ MOJTOTOBKH 3aHSATHS Ha
OCHOBE MHTEPAKTUBHBIX (POpM 00ydeHUS NIepe/1 MpernogaBaTeieM CTOUT BOIIPOC HE
TOJILKO B BBIOOpe Hanbosee 3pPEeKTUBHON U moaxoAsimend GopMbl 00yueHus AJis
U3Y4YEHUSI KOHKPETHOW TEMBI, @ OTKPBIBAETCS BO3MOXKHOCTb COYETaTh HECKOJIBKO
METOJIOB OOYYeHHs ISl pelieHus MpoOJIeMBbl, 4TO, HECOMHEHHO, CIIOCOOCTBYET
Jy4uieMy OCMbICIeHHI0 oOydarommxca. [lpeacraBisiercs  1enecooOpa3HbIM
paccMOTpeTh HEOOXOAMMOCTh MCHOJB30BAHMS Pa3HBIX HHTEPAKTUBHBIX (POpM
oOy4eHHMsI 1JIs1 PEIICHUs] TOCTABJICHHOM 3a]auH.

[IpuHIUIIBEI pabOTHl HA HTEPAKTUBHOM 3aHSITHH:

® 3aHATHE — HE JIEKIMs, a 001as padora.

® BCE YYACTHUKU PABHBI HE3aBUCHMMO OT BO3pacTa, COLMAJIBHOIO CTaTyca,
OIbITa, MECTA Pa0OTHI.

® KaXIblil Yy4aCTHUK MMEET MpPaBO Ha COOCTBEHHOE MHEHHE MO JHOO0OMY
BOIIPOCY.

® HET MecTa MPSAMOW KPUTHUKE JTMYHOCTH (TOJABEPTrHYTHCS KPUTHKE MOXKET
TOJIBKO HJIes).

® BCE CKa3aHHOE Ha 3aHITHH — HE PYKOBOJCTBO K JIEHCTBUIO, @ MHPOpMAIIHS
K Pa3MbILUICHHUIO.

ANTOpUTM NpPOBEJIEHUS HUHTEPAKTUBHOTO 3aHATH:

1. IToaroroBka 3aHsATHS

2. Berymnenue:

3. OcHOBHasl 4YaCTh:

OcoOEHHOCTH OCHOBHOM YacTH OMNpPENeNsIoTCs BbIOpaHHOW  (dopmon
MHTEPAaKTUBHOI'O 3aHATHUS, U BKIIOYAET B CEOS:

3.1. BolsicHEHUE MTO3UIIUI YYaCTHUKOB;

3.2. CerMeHTauusi ayJuTOPHUM M OpPraHU3alMs KOMMYHHUKAIUU MEXIY
CerMEHTaMHu. OJTO oO3Ha4yaeT (OPMUPOBAHUE IIENIEBbIX TPYII MO OOIIHOCTH
NMO3UIMKA Kaxaou u3 rpynm. [IpousBoautcs 0O0beIWHEHHWE CXOAHBIX MHEHHM
pa3HbBIX YYaCTHUKOB BOKPYT HEKOTOPOM MO3ULIMH, (OpMHpOBAHHE €IUHBIX
HaIpaBJeHUil pa3pabaThiBA€MbIX BOIPOCOB B pAMKax TEMbI 3aHITHS U CO3/1a€TCA
U3 ayauTOpud HAOOp TpyNm C pPa3HbIMU MO3ULHUAMH. 3aT€éM — OpraHu3anus
KOMMYHUKAIIUM ~ MEXKJIYy CerMeHTaMu. OTOT IIar sBJAEeTCS  OCOOEHHO
3 PEeKTUBHBIM, €CJIM 3aHSATHE TPOBOJUTCS C JOCTATOUHO OOJBIION ayJuTOpHUEH: B
TOM Clly4ae CErMEHTHPOBAaHUE MPEACTAaBISIET COOOW HMHCTPYMEHT MOBBIIIECHUS
MHTEHCUBHOCTHU U 3P(HEKTUBHOCTH KOMMYHHUKAIIUU.

3.3. HHTepakTHMBHOE IO3WLMOHUPOBAHUE BKJIKOYAET YEThIpE 3Tama
MHTEPAKTUBHOIO MO3UIMOHUPOBAHNU: 1) BBIACHEHHE HAOOpa NO3ULUI ayAUTOPUH,
2) OoCMBICIIGHHE OOIIero s 3THX MO3WIUNA COAEpXKaHUA, 3) MEepPEeOCMBICIICHUE
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ATOTO COJIEPIKAHMSI M HATIOJTHEHUE €r0 HOBBIM CMBICTIOM, 4) (OpMUPOBAHUE HOBOTO
HaboOpa MO3UIMH Ha OCHOBAHUH HOBOTO CMBICIIA)

4. BeiBojwl (pediiexcus)

WNuTepakTriBHOE 0OyYeHHE MO3BOJIICT PEIIaTh OJHOBPEMEHHO HECKOJIBKO
3a7a4, TJIABHOW M3 KOTOPBIX SBJISETCS Pa3BUTHE KOMMYHUKATUBHBIX YMEHUH W
HaBbIKOB. JlaHHOEe OOyuYeHHE TOMOTaeT YCTAaHOBIEHHUIO SMOIIMOHAIBHBIX
KOHTAaKTOB MEXKIy yYallUMHCs, OO0eCTieunBaeT BOCIUTATEIbHYIO 3ajady,
MIOCKOJIBKY TIpHy4aeT paboTaTh B KOMaH[E, MPHUCITYIINBATECS K MHEHHIO CBOUX
TOBApHIIEH, 00ECTICUNBACT BHICOKYIO MOTHBAITUIO, POYHOCThH 3HAHHUM, TBOPUYECTBO
1 (haHTa3u0, KOMMYHHUKAOEIIbHOCTh, AKTUBHYIO KH3HECHHYIO TO3HIINIO, IIEHHOCTh
WHIWBUYaIbHOCTH, CBOOOIYy CaMOBBIPOKCHHS, AaKIEHT Ha JESITEIbHOCTS,
B3aMMOYBOKCHHE W JIEMOKPAaTHYHOCTh. VICIOIh30BaHNE WHTEPAKTUBHBIX (DOpM B
nporecce OOy4eHHS, KaK TMOKa3bIBaeT MPAKTHKA, CHUMAEeT HEPBHYIO HArpy3Ky
oOy4Jarommxcs, JaeT BO3MOXKHOCTh MEHATh (OPMBI UX JICSITEIBHOCTH,
NEePEeKITI0YaTh BHUMAHKUE HA Y3JIOBBIE BOMPOCHI TEMBI 3aHSATHH.

2.1.3. MeToauveckue peKOMEHAANNH 10 KOHTPOJIIO YCIIeBA€MOCTH

2.1.3.1. Texymas arrecranus (TeKyluii KOHTPOJIb) YPOBHS YCBOCHHS
coaep:xanus aucuuiinabl b1.09 «EcrecTBo3HAHMEe»

Tekyiryto arTecTanuo (TEKyIUi KOHTPOJIb) YPOBHS YCBOEHUSI COACPKAHUS
y4eOHOM MUCHMIUIMHBL (MOAYJISI) PEKOMEHIyeTCsS MPOBOAUTH B XOJI€ BCEX BUJIOB
y4€OHBIX 3aHSATUM METOJIaMHU YCTHOTO U MUChbMEHHOTO orpoca (padbot), B mpolecce
BBICTYIUICHUNA OOy4YarolIuXxcsi Ha CEMUHApPCKHUX (MPAKTUUYECKUX) 3aHATHIX U
3aIuThl pedepaToB, a TAKKE METOAOM TECTUPOBAHUS.

KadectBO mnHCBMEHHBIX pabOT OIICHUBAETCS MCXOJs U3 TOT0, Kak
oOyyJaroruecs:.

1. BeiOpaniu 1 ucnoidb3oBaid  GOpMy U CTUJIb  UBJIOKEHUS,
COOTBETCTBYIOIIHE LEJISIM U COAEPKAHUIO TUCLIUIUINHBI,

2. [IpuMeHunm CBSA3aHHYIO C TeMOW WH(OpPMAIUIO, WCIONB3YS TPH TOM
MOHSATUMHBIA anmapar CIerualicTa B JaHHOW 00J1acTH;

3. [IpencraBunu CTPYKTYPUPOBAHHBIA W TPAMOTHO HAIMCAHHBIA TEKCT,
MMEKIINUN CBA3HOE COJIEPKAHUE.

2.1.3.2. IIpomesxkyTouyHasi aTrecTanusi (MTOrOBbIM KOHTPOJIb) YPOBHS
ycBoeHus coaep:kanus aucuunianubsl /(.09 «EcrecTrBo3Hanue»

[IpomexxyTouHast arrectanus (MTOTOBBIM KOHTPOJIb) Ha O4YHOU (dopme
OoOy4eHHs] TPOBOJUTCA B BHJAE KOHTPOJbHOM pabOThl B XOA€ 3UMHEH
HK3aMEHALIMOHHON cecCcMM W AU(PPEpEeHIUPOBAHHOTO 3a4€Ta B XOJE JIETHEU
HK3aMEHALMOHHOM CECCHU C BBICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCLUILIIMHE.

[IpomexyTounas arrectanus (MTOTOBBI KOHTPOJIb) Ha 3a04HOU (opme
oOyueHusl MPOBOJUTCS B BHJIE JOMAIIHEH KOHTPOJIBHOM pabOTHl B XOJ€ 3UMHEM
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PK3aMEHAIMOHHOW ceccun U audPepeHnnpoBaHHOTO 3a4€Ta B XOJE€ JICTHEU
9K3aMEHAIIMOHHOMN CECCUM C BBICTABJICHUEM MTOTOBOW OLICHKH 110 JUCIUTLINHE.

K nuddepenimpoBaHHOMy 3a4éTy JTOMYCKAIOTCS OOYYaONIUECs, YCICIIHO
BBITIOJIHUBIIIME BCE BHJBI OTYCTHOCTH, NPEAYCMOTPCHHBIC IO JUCIAILUIMHE
y4eOHBIM TUIaHOM. B Xxone muddepeHImpoBaHHOTO 3a4éTa MPOBEPSAETCS CTEICHb
YCBOCHHS MaTepuaja, YMCHHE TBOPYECKH M ITOCIICJOBATEIIbHO, YETKO U KPATKO
OTBEYaTh Ha IIOCTABJICHHBIC BOMPOCHI, JIENaTh KOHKPETHBIC BBIBOABI U
(dbopMyIpoBaTh OOOCHOBAHHBIC TNPEIOKECHHS. MTOroBas OIEHKA OXBaTHIBACT
IIPOBEPKY JOCTHXKCHHS BCEX 3asABJICHHBIX IIeJIed W3ydeHUS JUCIUIUIMHBI U
IIPOBOJMTCS JIJII KOHTPOJIS YPOBHS IMOHUMaHHS OOYYaIOIIUMUCS CBSI3E€H MEXTY
pa3IMYHBIMH €€ dJIEMECHTaMH.

B X0 UTOrOBOrO KOHTPOJIS aKIIEHT JIEJIAeTCsl Ha TPOBEPKY CIIOCOOHOCTEH
o0yJarommxcss K TBOPYECKOMY MBIINUICHHIO W HCIOJIb30BAHUIO TMOHITHHHOTO
amnmapata  JUACHUIUIMHBI B pEHICHWH  NPOo(ecCHOHAIBHBIX — 3a1a4  II0
COOTBETCTBYIOIIEH CIICIIHAIEHOCTH.

3HaHusA, yMeHHS oOydamomuxcs Ha AuGQGEepeHIIMPOBAHHOM  3auéTe
OILICHUBAIOTCS TI0 MATHOAIUTBHON cucTeMe. OleHKa OOBSABISETCS 00ydaromeMycs
10 OKOHYAaHWU €ro oTBera Ha muddepeHnmpoBanHoM 3auére. [lomoxuTenbHas
OILICHKA («OTIUYHO», «XOPOIIO», «YJAOBICTBOPUTEIHHO» 3aHOCHTCS B 3a4ETHO-
9K3aMCHAIMOHHYI0 BEIOMOCTh M 3a4CTHYIO KHIDKKY JIMYHO IIpErojaBaTelieM.
O1eHKa «HEYJTOBIICTBOPUTEIBHO» TPOCTABISICTCS TOJBKO B JK3aMEHAIIMOHHYIO
BEZOMOCTb.

2.1.3.3. Kputepum onieHKH y4eOHBIX T0CTHKEHUH 00ydaomuxcs

KadecTBo oOTBeTOB M pemieHHs 3amad (3aJaHdii) OIEHHUBAIOTCS Ha
COTIUYHOY, «XOPOIIIOY, «YIOBJIETBOPUTEILHO» U «HEYIOBIICTBOPUTEIIHHOY.

OreHKa «OTIIMYHOY BBICTABIISACTCS 00YJaIOMEMYCsl, CCITH:

1. Jla"bl ucYepIbIBaONIMEe 1 00OCHOBAHHBIC OTBETHI HA BCE MOCTABJICHHBIC
BOINIPOCHI, TMPABWJIBHO M paldOHAIBHO (C WCIOJB30BAHUEM PalMOHATBHBIX
METOJIMK) PeIIeHbl COOTBETCTBYIOIIUE 3a/1a4H;

2. B oTBeTax BBIICISIIOCH TJIABHOE, BCE TCOPETUUCCKUEC TTOJIOKCHHUS YMEIIO
YBSI3BIBAIUCH C TPEOOBAHUAMHU PYKOBOISAITUX TOKYMEHTOB;

3. OTBeTHI OBUIM YETKMMHU U KPAaTKUMHU, & MBICITH U3J1arajiich B JIOTHYCCKOM
[IOCIEI0BATEIbHOCTH,

4. TlokazaHO yMEHHE CaMOCTOSITEIIPHO AaHAIM3UPOBATH (DAKTHI, COOBITHS,
SIBJICHUS, TIPOIIESCCHI B UX B3aUMOCBS3U U JTUAJEKTHYCCKOM Pa3BUTHH.

OreHKa «XOpOIII0» BBHICTABIACTCS 00YUAIONMEMYCsl, €CIIH:

1. I[aHBI IIOJHBIC, AOCTATOYHO 000CHOBAHHBIC OTBETHI HA ITOCTaBJICHHBIE
BOIIPOCKHI, IIPABUJIBHO PCIICHLI ITPAKTUYICCKUC 3a1aHUA;
2. B otBerax He BCECraa BBIACIIAIOCH TJIAaBHOC, OTACIIBHBIC ITOJIOXKCHUA

HCAO0CTAaTOYHO YBA3BIBAJINCH C TpC6OBaHI/I$IMI/I PYKOBOJAIIUX AOKYMCHTOB, IIpHU
PCHICHUKM IIPAKTHYUCCKUX 3adad HE BCerga HMCIO0Jb30BAJIMCh PalOHAIBHBIC
MCTOOUKH paC‘IéTOB;

3. OTBeTHI B OCHOBHOM OBLIH KpaTKuMH, HO HC BCCraa YCTKUMU,
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4. Tlokazano cnaboe yMEHHE CAMOCTOSTEIbHO AaHATU3UPOBATh (PaKTHI,
COOBITHUS, IBJIEHUSI, TPOLIECCHI B X B3aUMOCBS3U U IUAJEKTUYECKOM PA3BUTHH.

O11eHKa «yI0BJIETBOPUTEIBHOY» BBICTABIISIETCS 00Y4AIOIIEMYCS, €CIIU:

1. JlaHbl B OCHOBHOM TIpaBUJIbHBIE OTBETHl HAa BCE IIOCTABJICHHbBIE
BOIPOCHI, HO 0€3 JOJHKHOM TIIyOMHBI 1 000CHOBAHHUS, IPU PEIICHUN IPAKTUUECKUX
3aJa4 0O0ydYarolMiiCsd HCIIOJIb30BAJl IPEKHUN ONBIT U HE NPUMEHSJ HOBbBIE
METOJUKH BBIIIOJIHEHUSI pPacy€ToOB, OJHAKO Ha YTOUHSIOLIUE BOIPOCHI JIaHBl B
[EJIOM MPaBUIILHBIE OTBETHI;

2. [Ipu oTBeTax HE BBIACISUIOCH TIJIABHOE; OTAEIBHBIC TOJOKEHUS
HEJOCTAaTOYHO YBS3BIBAIUCH C TPEOOBAHUAMU PYKOBOISIIMX JOKYMEHTOB, NPHU
pelIeHNH NPAKTUYECKUX 3a/Jad HE HCIOJb30BAJIUCH PAIMOHATBHBIE METOJIUKU
pPacy€ToB;

3. OrtBersl OBIIM MHOTOCIOBHBIMHM, HEUETKUMH H 0€3 JOKHOU
JIOTHYECKON MOCJIEeI0BATEIbHOCTH, Ha OTAEIbHBIE JOMOJHUTENbHbBIE BOIPOCHl HE
JlaHbl TIOJIOKUTENbHBIE OTBETHI,

4. Tloka3aHO HEyMEHHE CaMOCTOSITEIbHO  aHaJU3upoBaTh  (HaKTHI,
COOBITHUS, SIBJICHUSI, TPOLIECCHI B X B3aUMOCBSI3U U AUATIEKTUYECKOM Pa3BUTHUU.

O1eHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIAECTCA OOydaroIEMyCsl, €CIIU HE
BBITNIOJIHEHBI TPEOOBAHUS, COOTBETCTBYIOIINE OLIEHKE ‘‘y10BJIETBOPUTEIILHO .

2.2. MeTonnyeckne yKazaHusi 00y4arouumcs
2.2.1. Meroanyeckue peKOMEHIANMH 0 HAMTUCAHUIO pedepaTa

Jlns nHavama paboTel Han pedepaToM HEOOXOAUMO BBIOpaTh TEeMy U
nogoOpath Mo Hel jauTepaTypy. B kadecTBe IuTepaTypHBIX UCTOUYHUKOB MOTYT
BBICTYNaTh MOHOTpaduu, COOpPHHUKH, pa3IUYHbIC CIPABOYHBIE W3JIaHUA,
NEPUOUYECKUE HW3IaHMsI. 3aTeM HEOOXOIAMMO O3HAKOMHUTBLCS C COJACpKAHUEM
JUTEPATyphbl, CO CIOPABOYHBIM anmapaToM H3JaHUs, U3yUYUTh OTJIABJICHUE KHUTH.
Bri6opouHo, 6erio mpoudTh OTAENbHBIE YacTH WM TJaBbl KHUTH, CJENaTh
KpaTKHE 3alMCHU 110 TPOUYUTAHHOMY MaTepHuaty.

CocraBuTh MmJ1aH HaUCaHUs pedeparTa 1Mo CIeayolel cxeme:

Beenenne. Bo BBemenum pedepara 0060CHOBATH BHIOOP JAaHHOW TEMBI,
KOPOTKO pacckas3aTh O TOM, IOYEMY OHa 3aMHTEpecoBajia aBTopa.

I rmaBa. BerynurenbHast 4acTh. DTa KOpPOTKas TJiaBa JOJDKHA COJAEpPKAaTh
HECKOJIbKO BCTYIUTEJIbHBIX MPEJIOKECHHUM, HEMOCPEACTBEHHO BBOJSIIMX B TEMY
pedepara.

I rnmaBa. OcHoBHasi Hay4dHasi 4YacTh pedepaTta. 31eCh B JIOTHYECKOU
MOCJIEIOBATEILHOCTH U3JIaraeTcsi marepuan 1mo Teme pedepata. DTy TJaBy
1eJIeco00pa3Ho  pa3dUTh Ha TMOANYHKTH (C  yKa3aHWEM B  OTJIaBJICHHUH
COOTBETCTBYIOIINX CTPAHHII).

[T rmaBa. 3axmoueHue. B 3To# rmaBe aBTOp MOABOIUT UTOT pabOTHI, JeiacT
KpaTKuii e€ aHanu3 u (HopMyIUpyeT BHIBOIBI.

Teneps MOKHO MpUCTYNATh K HAIIMCAHUIO camoro pedepara.

Odopmnenne pedepara.
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Turynbubiit muct. Ha TuTynpHOM NucTe nuieTcst Tema pedepara, pamunus,
UM, OTYECTBO YUEHUKA, HA3BaHUE YUYEOHOT O 3aBE/ICHUSI.

Ornasnenue pedepara. B Hauane pedepaTa 10J1KHO OBITH JaHO OTJIABJICHUE,
B KOTOPOM YKa3bIBAKOTCS HOMEpPA CTPaHUIl IO OTACIbHBIM I1aBaMm. Kaxnmas riasa
TEKCTa JTOJKHA HAYMHATHCS ¢ HOBOTO JINCTA, HE3aBUCUMO OT TOT'0, II€ OKOHYMIIACh
IPEABLIYIIAS.

Texct pedepara. Tekcr numiercs mo IMjaHy Ha OJHOM CTOPOHE JIMCTA.
CoxkpaiieHusi CJIOB B TeKCTe pedepaTa HE HCMIONB3YIOTCS. B KoHIlE paboOThI
IpUIIaraeTcs CIIUCOK UCII0JIb30BAaHHOM JUTEPATYPHI.
JlutepaTypHbI€ CCBUIKU CIIEAYET pacroiaraTh B CTOJIOUK B CIEAYIOLIEM MOPSAKE:

¢ HOpPMATHBHBIE JJOKYMEHTHI,

e KHUIHU IO TeMe pedepara (1o andaBUTy aBTOPOB);

¢ Ta3eTHO-)XKypHaJIbHbIE CTaThbu (IO an(aBUTy aBTOPOB CTaTed, C yKa3aHUEM
Ha3BaHUU Ta3eT U KYpPHAJIOB, TO/1a U3/1aHUs U HOMEPA);

¢ DJIEKTPOHHBIE PECYPCBHI.

Jia HanucaHus pedepara Jydlle HCIONb30BaTh JIUCThI HHUcUeld Oymaru
CTaHIapTHOTO (hopMara.

Teker cienyer nucaTe Ha OJHOM CTOPOHE JINCTA, KOTOPBIM JOJDKEH MMETh
noJisi: 3 cM — ¢ JIEBOM CTOPOHBI, 1 M — C MpaBoil CTOPOHBI (3TO NPUAAET yI00CTBO
JUI CUIMBAHUS JINCTOB).

O6BEM pedepata nokeH ObITh 20 — 25 CTpaHUIl, KOTOPBIE JOJIKHBI OBITh
MIPOHYMEPOBAHBI.
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2.2.2. MeToanuyeckue peKoMeHAaIMU 110 BbINOJHEHUIO PACYETHO-
rpagpuyeckux padoor.

[Ipuctynas x pemeHuro 3afaHus, HaAO pa3o0paTbcs B yCIOBUHU 33Jaud U
PUCYHKE.

[lepen pemieHneM KakJ10¥ 3a7aun HaJO BBINKUCATh MTOJHOCTHIO €€ YCIOBUE C
YUCJIOBBIMU JaHHBIMH, COCTaBUTh aKKypaTHBIM 3CKH3 B MacmTade M yKa3aTb Ha
HEM B YHUCJIaX BCE BEJIMYMHBI, HEOOXOAUMBIE JIJISl pacyeTa.

PemieHne MOMKHO CONPOBOXKAATHCS KPATKUMH, IOCIEIOBATEIbHBIMA H
TPaMOTHBIMHU 0€3 COKpAIIEHHS CJIOB OOBSICHEHUSIMHU U YepPTEeKaMH, Ha KOTOPBIX BCE
BXOJISIIIIME B pacyeT BEJIMYMHBI JOJKHBI ObITh MOKa3aHbl B unciax. Hago nzberats
MHOTOCJIOBHBIX NIOSICHEHUH U nepecka3a yueOHuka. [Ipu nons3zoBanuu popmynamu
WIA JAaHHBIMHM, OTCYTCTBYIOUIUMH B y4eOHHKE, HEOOXOJUMO KpaTKO U TOYHO
yKa3bIBaTh UICTOYHUK (aBTOP, HA3BaHUE, U3JJaHUE, CTPAHULIA, HOMEP (POPMYJIbI).

He cneagyer BbIYMCIIATH OONBIIOE YHUCIO 3HAYAIIMX LUQP, BBIYUCICHUA
JOJIKHBI COOTBETCTBOBATH HEOOXOJUMOW TOUHOCTH.

I'paduku, cxembpl chaeAyeT BBIIOJHATh MpPU TOMOIIM  YEPTEKHBIX
IIPUHAJICKHOCTEH.

Bce mapamerpnl, HEOOXOIUMMBIE ISl pacyeTa: BEKTOPbI, OCH KOOPAMHAT,
YTJIbl, pa3Mephbl T0KHBI ObITh M300PaKEHbI HA PUCYHKE.

I'paduxkyn u cxembl NOMKHBI OBITh AKKYPATHBIMU, UX pa3MEpPbl JTOJIKHBI
MO3BOJIUTh SICHO TIOKa3aThb pPa3MEPHOCTh; YKa3blBaTh EIUHUIBI MOJIy4aeMBbIX
BEJIMYMH HYKHO 00s3aTeNbHO. PacuéTel HEOOXOJUMO COMPOBOXKIATh KPATKUMU
MOSICHEHUSIMU (Kakue (pOopMyIibl WIIM TEOPEMbl IPUMEHSIOTCA, KaK MOJTy4atoTCs Te
WM UHBIE PE3YJIBTATHI U T. [1.) U MOAPOOHO M3JIaraTh BECh XOJl PACUETOB.

2.2.3. Meroauyeckne peKOMeH/IAMH M0 BbIMOJHEHUI) KOHTPOJbHBIX
padort

[lepen HayaOM KOHTPOJBHOU PaOOTHI CIEAYET U3YUUTh COOTBETCTBYIOIINMN
TEOPETUUECKH Marepuasll 1Mo Y4eOHHUKY WJIM KOHCHEeKTy Jekuuid. Ecmm
IIPENoIaBaTeNb Jajl BAM KOHKPETHBIE PEKOMEHJALUH, YUYTUTE UX.

B KoHTpoJIbHOM paboTe MOXKET OBITh TOJILKO OJAWH BOMpoc. B 3ToM ciydae
HEO0OXOJMMO PACKPBITh OMpPEAENIEHHbII BOIPOC U3 Kypca AUCIUIUIMHBI, KOTOPHIN
chOpMyIMPOBAH TaKUM 00pPa30M, 4TO HEOOXOIUMO MPUMEHUTH METObI aHAJIN3A U
COIIOCTAaBJICHUS.

Hpyroii T KOHTPOJIBHOU pabOThI BKIIOYAET B ce0sl HECKOJIBKO BOIIPOCOB U
OIHY WA HECKOJbKO 3aJad WM MpaKTUYecKuX 3ananuil. llucate Takyro
KOHTPOJIbHYIO Pa0OTy clielyeT YeTKO U JIAKOHMYHO, OTBEYass Ha BONPOCHl U
NPaBWIBHO peliasi 3a7aun, 0e3 MpOCTPaHHbIX paccyxaeHuil. KoHTpoabHbIe Takoro
TUNa He TpeOylT IIMPOKOTr0 TMPUMEHEHUS METOJO0B aHaiu3a, M[HCaTh
KOHTPOJIbHYIO pa0OTy HEOOXOAMMO, MPUIACPKUBASACH IPUHLIMIIA "BOMTPOC-OTBET".

KoHTponbHass paboTra [0KHa HMETh YETKYHO CTPYKTypy. CTpykTypa
KOHTPOJIbHOM PaOOTHI 3aBUCHUT OT CHEHM(PUKU U3ydaeMOW TUCIUIUIMHBI, a TaKKe
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OT THUMAa KOHTPOJBHON paboThl. B cTpykType KOHTPOJBHONM pabOThl MOKHO
BBIJICIIUTH:

® TUTYJIbHBIN JUCT;
BBEJICHHE (B 3aBUCMMOCTH OT TUIIa BOIIPOCOB);
OCHOBHAs 4acCTh;
3aKJII0YEHHE (B 3aBUCUMOCTHU OT THUIIA BOIIPOCOB);
CIIUCOK JINTEPATYPBL.
Ha TuTynpHOM JMcTe HEOOXOJMMO HamuWcaTh Ha3BaHUE Y4eOHOTo
3aBeleHus, KadeApbl M yuyeOHOW MJWCHMIUIUHBL. 3aTeM YyKa3aTh Ha3BaHUE
KOHTPOJIbHON pa0boThl miau BapuaHT. [locne dero Hammcath coOctBeHHBIe DUO,
HOMEp TIpYIIbl, Ha3BaHWe (QakKynbTeTa, crnenuaitbHoctTh U DOUO HaydHOrO
PYKOBOJUTEIIS.

@opMyIIMpOBKa YCJIOBHUSA, €CIM OHO YKa3bIBa€TCA HA BTOPOM JIMCTE
KOHTPOJIHOM paboThl, JOKHA B TOYHOCTH COOTBETCTBOBATH  YCIIOBHIO,
IIOJIyYEHHOMY OT IIPETO1aBaTes.

Bo BBeneHNM KpaTKO HYKHO KpaTKO HalKMcaTh LEdb KOHTPOJIbHOU paboTshl,
MECTO U POJIb PACCMATPUBAEMOr0 BOIPOCA HJIM BOIIPOCOB B M3y4aeMOM yueOHOMU
JUCLUIUINHE.

Ha ocHOBHYIO 4yacTh KOHTPOJIbHOM MPUXOAUTCS HauOOJIbIIAsl 4YaCTh PaOOTHI.
KonTponbHas n0KHAa cofepaTh OCHOBHBIE ONpEENICHUs, OOOCHOBaHMS U
JI0Ka3aTeNNbCTBA, ONMMCAHUE METOIUKH pacueTa, (POpMyJIbl, a TAK)KE UMETh CChUIKU
Ha  UCIOJb3yEMBbIE MCTOYHUKHU uH(popmaiuu. [Tucats KOHTPOJIbHYIO
paboTy HEOOXOIUMO C YYE€TOM TOTO, UYTO M3JlaraeMblii MaTepuain JOJKEH OBbITh
JIOTUYECKN B3aMMOCBA3aH. OCHOBHAas 4YacTb MOXET TaKK€ BKIIOYATh AaHAIU3
TEOpUH BOIPOCAa MO TEME KOHTPOJIbHOW pabdoThl. Ilocime 3Toro msnaraercss xon
pacCyXIEHUM, ONMUCBHIBAECTCA  IOCIEAOBATEIBHOCTh PACYETOB, MPHUBOASATCS
MIPOMEXKYTOUYHBIE JTOKA3aTENIbCTBA U PE3YNbTAThl PENIEHUS BCEW INOCTABICHHOU
3amaun. B ciydae, eciii KOHTPOJIbHAs COIEPKUT TOJBKO 3aJa4d, TO OCHOBHAas
YacTh BKJIIOUAET B ce0s TOJIBKO YCIOBHS 33/1a4 U UX pELICHHE.

B 3axnrodeHuM Haao0 HamucaTth KpPaTKUE BBIBOABI 110  BBINOJHEHHOU
KOHTPOJILHOM padoTe.

3areM MPUBOJUTCS CIHMCOK HMCTOYHUKOB MHGOpMaluu O(GOPMIICHHBIH IO
CTaHAapTYy.

2.2.4. MeToauveckue peKOMEH/IAUH 10 BHIMOJHEHUIO TECTOBBIX 3aIaHUil

[Ipyu  TecTMpoBaHMM  HEOOXOAUMO  YETKO  YSICHUTH  OCOOEHHOCTH
IpeajiaraeMoro Bua TECTOB U CITOCOO €ro BBITIOJIHEHHUS.

Bpewmsi, 0TBOAMMOE Ha BBINIOJIHEHUE TECTa, MOXKET BapbupoBaThes oT 10 10
20 MUHYT B 3aBUCHMOCTHU OT OOILEr0 YPOBHS MOJArOTOBICHHOCTH 00yYarolerocs,
JTana M3y4EeHHs TEMbl, BHJa TecTa. TecTOBbIE 3aJlaHds BBIIOJHSIOTCS Ha
OTJENBHOM JHcTe Oymaru, Ha KOTOPOM YKa3bIBaeTcs (amMuins oOydaromerocs,
rpyIIa, HOMEp BapuaHTa.

[Ipu BBIIOTHEHUH TECTOBOTO 3a/1aHUsI HEOOXOIUMO:
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e BHUMATEJIBHO MPOYUTATH 3a/1aHUE;

e 3amucaTh OTBETHI TOJBKO HU(PpaMu U OyKBaMH, yKa3aB BHayaye 3aJlaHus,
a 3aTeM BbIOpaHHYIO IUGpPY WK OYKBY, KOTOpas COOTBETCTBYET MPABUILHOMY
OTBETY.

2.2.5. MeToauveckue peKOMEHIANUM 10 pPellleHUuIo 3a1a4

YMeHue pemarb 3a4ayd  ABISETCA OJHMM W3 OCHOBHBIX ITOKa3aTelen
rITyOUHBI OCBOEHHS Y4eOHOTO MaTepuaa Mo eCTeCTBEHHOHAYYHBIM JUCIIUILITHHAM.

Yrobbl pemaTh 3a7aud, HYXHO pa3o0paTbCsi B TOM, 4YTO OHHU COOOM
IIPEACTABISIIOT, KaK YCTPOEHBI, U3 KAaKUX COCTAaBHBIX YaCTE€W COCTOAT, KaKue
MMEIOTCA HHCTPYMEHTBI, C IIOMOIIBIO KOTOPBIX MPOU3BOAUTCS PELICHUE 3a/1a4.

[Iponecc pemieHus 3aJayvd MOKHO PA3JEIUTh HA BOCEMBb JTAlOB: aHAIMU3
3aJjauM; CXeMaTH4yecKas 3alucCh 3aJauyd; IOMCK crocola peuleHus 3a/1ayi;
OCYILECTBJICHUE DEIICHUS 3aJadyu; IIPOBEpPKA pELICHMs 3aJayd; MCCIEI0BAHUE
3aaun; (popMyIHpoBaHUE OTBETA 33Jaul; aHAJIU3 PEIICHUS 3a/1a4H.

W3 yka3aHHBIX 3TaloB MAThH SBISAIOTCA 003aTENbHBIMU, U B TOM WM UHOM
BUJIE IPUCYTCTBYIOT B IPOLECCE PELICHUs JI000M 3amau. DTO 3Tambl aHaIu3a
3aJa4uM, TOHCKa crocoba €€ peUIeHMs], OCYIIECTBJIEHUS PpEIICHUs, IPOBEPKU
pemieHus u ¢opMyiupoBaHus oTBera. OcTalbHblE TPU ATana (CxemMaTHueckas
3aMKCh 337a4M, WCCIAEAOBAaHWE 3aJa4d M 3aKIIOYUTEIbHBIM aHalHU3 PELICHUs)
SBJIIOTCSL HE 00A3aTEIbHBIMU B MPOIECCE PEIIEHUSI MHOTHX 3a/1ay.

IlepBoe, 4TO HYXHO CAENaTh MPHU PEUICHUH 3a7adyd — pa3o0paTbCcsi B TOM,
YTO 3TO 3a 3a/1a4a, KAaKOBBI €€ YCJOBHS, B UYEM COCTOAT €€ TpeOOBaHHUS, a TaKKe
MOJIE3HO YCTAHOBHUTH BO3MOXXHOCTH O0OOOIIEHHUsI JaHHOW 3ajauu, BBIIBUTH €€
O0COOEHHOCTH, CONOCTABUTH JIAHHYIO 33/1a4y C paHee PEIIEHHBIMH.

B psne ciiyyaeB naHHBINM aHAIW3 HYXKHO 3anucarh. {1 3TOro ucnob3yrorcs
pa3IMYHbIE CXEMAaTHUYECKUE 3allMCU 3a/1ad, ITIOCTPOCHUE KOTOPBIX COCTAaBIISAET
BTOPOM 3Tall npouecca pemenns. CxeMatndyeckasl 3almch CIYKUT O4EHb XOPOIIEH
dbopmoii, KOTOpas OpraHu3yeT TIyOOKHM M TUTAHOMEPHBIM aHaU3 3aj]adyH, |
MO3TOMY 3TOT 3Tall CJIMBAETCS BCErJa C aHAIM30M 3a/Jayd, M Takxke o0yerdaer
camMO pelleHHe, TaK Kak, OMMpasiCh Ha 3Ty 3alHCh, MPOILE U Jierde OQOpMUTH
peleHue.

[Ipy mocTpoeHHM CXEMATUYECKOM 3allMCy  33aJa4d  MOXKHO  TaKXke
UCI0JIb30BAaTh MAaTEMAaTUYECKYIO CUMBOJIUKY, TAOTUIBI U T. 1.

[Tonck miana pemeHus COCTaBIIIET LIEHTPAJIBHYIO 4YacTh BCETO ITpolecca
pemenusi. Haiing maH, ero ocyliecTBICHHE YK€ HE COCTaBJsIeT 0co00ro Tpyna,
OHO TpeOyeT JUIIb TEXHUYECKUX YMEHHUI BBIMOJHEHUS T€X ACHCTBUN U ornepaiui,
KOTOpBIE M3Y4YarOTCsi B JNaHHOW aucuuiuivHe. Korga B mporecce BBINOJHEHUS
HaAlIGHHOTO crocoba pemnieHuss Mbl yOekgaemMcsi B €ro OIIMOOYHOCTH WITU
CJIO)KHOCTH, TO HY>KHO CHOBA BO3BpallaTbCA K ATAIly IOMCKA PELICHHS U UCKATh
Ipyro# cnoco0 peueHusl.

Korna cnoco6 pemienust 3a1ayu HailieH, €ro HYXKHO OCYIIECTBUTh, — 3TO
OyZIeT y»Ke 4YeTBEepThI JTal IMpolecca PEMIeHHs — 3Tall OCYLIECTBICHUS
(M3710KEHNUs) PELLICHUS
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[Tocne TOro kak peleHHe OCYLIECTBICHO U M3J0XKEHO (MMCHbMEHHO WU
YCTHO), HEOOXOJIUMO YOEIUTBhCS, YTO OSTO pEHICHHE MPaBUILHOE, YTO OHO
YIOBIIETBOPSIET BCEM TpeOOBaHMAM 3aaaud. [[as 3TOro MpoU3BOIAT MHPOBEPKY
pElIeHUs], UYTO COCTABIISET MATHINA ATl MPOIECcca PEIICHHUS.

[Ipu pemieHnr MHOTHX 3a/ad, HEOOXOJUMO KpOME TMPOBEPKU TaKKe
MIPOU3BECTU HCCIEAOBAHUE 3aJayl, TO €CTh YCTAHOBUTb IMPU KAKUX YCIOBHSIX
3ajlaya MMEET pEIICHHE, MPU 3TOM CKOJBKO Pa3jIUYHbIX PEHICHUH B KaXIOM
OTJEJIIBHOM clly4yae, NMPU KaKuX YCIOBHUSAX 3a/iaya BOOOIIE HE UMEET PelIeHus U T.
J. DTO BCE COCTABIIAET WIECTOM 3TaIl MPOLIECCa PELICHUS.

YOenuBuiuchr B TPaBUIBHOCTH PEUICHUS] W, €CIU HYXKHO, TNPOU3BEIS
UCCIIEIOBAaHKE 3a/1a4H, HEOOXOUMO YeTKO CPOpPMYIHPOBATH OTBET 3aJa4d, — 3TO
Oyzer cenbMoi ATam nponecca pemieHus. Eciu oTBeT 0co00 HE BBINIUCHIBACTCH,
HaJI0 BCE YK€ €ro Kak-TO BBIJCIUTD (HAIpUMeEp, IMTyTeM MOAYCPKUBAHUS).

Takoke, B ydeOHBIX U MO3HABATEIBHBIX IENSAX, MOJE3HO MPOAHATIU3UPOBATH
BBHITIOJIHEHHOE PEIICHHE, YCTAHOBUTh HET JIM JIPYroro, u 0oJiee palroOHAIBHOTO
crocoba pemieHus, a Helb3s JU 000OHMTH 3a/auy, a Kakhe MOXKHO CJenaTh
BBIBOJIbI M3 3TOTO PEUICHUS U T. . JTO BCE COCTABJSAET NOCJIEIHHUI, HO HE
00s13aTeNIbHBINA, BOCKMOM 3Tl PEIICHHUS.
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