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Y4eOHO-METOMMYECKUIT KOMIUIEKC MUCIMIUIMHBI pa3pabOTaH Ha OCHOBE
nucbMa JlemaprameHTa TroCyJapCTBEHHOM TMOJUTUKU B cdepe MNOATOTOBKU
pabouux kaapoB u IO «PekoMeHnanuu no opraHu3aluu MOJydYeHus CPeIHEro
oOmero o60pas3oBaHUsi B Mpeleiax OCBOCHUS 00pa3oBaTeNbHBIX MPOrpamMMm
cpenHero mnpogecCHoHAIbHOIO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ y4eToM TpeOoBaHuM (heliepanbHBIX TOCYAAPCTBEHHBIX CTaHIAPTOB
U ToyiydaeMoil mpoecCur WU CIEUUaTbHOCTH CPEIHEro MpogecCuOHAIBHOIO
obpazoBanus» ot 17 mapta 2015 r. N 06-259 ¢ yyerom npuMepHON mporpamMmbl
o0meo0pa3oBaTelbHON TUCHUILUIMHBL  «EcTecTBO3HAHUE», PEKOMEHIO0BAHHON
denepabHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM yupexacHueM «®denepanbHbli
WHCTUTYT pa3BuTHs oOpazoBaHus» (OPI'AY «DUPO») B kadecTBe NMpUMEPHOM
IpOrpaMMBbl ISl peai3allii OCHOBHOM MPOQeCCHOHATBHON 00pa30BaTeIbHON
nporpammbel CIIO Ha 6a3ze OCHOBHOro o00IIero oOpa3oBaHHUS C MOJyYCHHEM
cpenHero oOmero oOpa3oBanusa, npotokon Ne 3 ot 21 wurong 2015 T.
(peructpanmonsbiit HoMep pereH3un 373 ot 23 utong 2015 r. DT'AY «DUPOy).
Pabouas mporpamma COOTBETCTBYET TPeOOBaHUSAM K IPEIMETHBIM pe3yibTaTaM
OCBOEHHUSl JIaHHOM IpeIMeTHOM 00JacTH, YyCTaHOBJIEHHbIM denepalbHbIM
rOCy/IlapCTBEHHBIM  00pa3oBaTelIbHBIM  CTAHJAPTOM  CPEIHEro  OoOIIero
obpazoBanus (y1B. [Ipukazom Munoopuayku Poccun ot 17 mas 2012 r. Ne 413).

VY4eOHO-METOINYECKUN KOMIUIEKC JAUCLUUIUIMHBI YTBEPK/IECH Ha 3aceJaHUU
kadeapbl 00X TUCIUIUIMH CPeAHEro MpodheCCUOHAIBHOTO 00pa30BaHus.

[TpoTtokou ot 24.11.2021 Ne 4.

10.0. YmakoBa
(1.0. dammms)

3aBenytomuii kadenpoit

Pa3paboTuuk:
H.A. JlyHeBa, npenoaBarteib
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JIABOPATOPHBIE U HTHTEPAKTUBHBIE 3AHATUA
IO JMCHHUIIVINHE

BbJ1.07 «EcTecTBO3HAHUE
(MHJEKC, HANMCHOBAHUE JTUCITUTIIMHBI)

1.1. Il.nanbl 1a0opaTopHBIX 3aHATHH Mo AucuunauHe bBJ1.07
«EcTecTBO3HAHME»

Tema 1. BBenenue

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

Oduzuka — (QyHIaMeHTandbHash Hayka o mpupoje. EcTecTBeHHO-HAy4YHBIH
METO/1 IO3HAHMSI, €TO BO3MOXKHOCTHU U TPAHUIIbI MPUMEHUMOCTH.

DKCHEepUMEHT W TEOpHs B Ipoliecce MO3HAHUS MpUpoabl. MoaenupoBaHue
bu3nueckux sBIEHUH U TporeccoB. EcTecTBeHHO-HAaydHas KapTUHA MHpa U €€
BaYKHEUIITUE COCTABJIAIONINE.

EauHcTBO 3aKOHOB IPUPO/IBI M cOCTaBa BellecTBa Bo Beenennoit. OTKpbITUS
B (hM3MKe — OCHOBA MPOTPECCa B TEXHUKE U TEXHOJIOTHUHU IIPOU3BOJICTBA.

Bomnpocsr:
MopenvupoBanue GU3HUECKUX SABICHHUIA U MPOLIECCOB

Tembl T10KJIa10B U HAYYHBIX COOOIIEHMIA:
1. DKCEpUMEHT B €CTECTBEHHBIX HAyKax
2. Ou3nyuecKue NPUHIMIBI pabOThl KOMIIBIOTEPA
3. Ucnonbs3oBanue nazepa B HAyKE U TEXHUKE
4. Beinaromuecst Gu3uKu

IToAroTOBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI ISl 3a04HOU
dbopmbl 00yUeHUS
KoHTpoJsbHBIE BONIPOCHI:
1. ®uzuka — pyHgamMeHTanbHas HayKa O MPUpPOJe
2. MonenupoBaHue PU3NIECKHUX SBICHUHA U MIPOIECCOB.
3. EcTecTBeHHO-Hay4YHast KapTHHA MUPa
4. EnuHCTBO 3aKOHOB MPUPOJIBI U COCTaBa BelECTBA BO BeeneHHOM.

Tema 2. Mexannka

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

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

[TyTe. Ilepemenienue. PaBHOMepHOE psiMoiHENHHOE JIBUKeHUE. CKOPOCTb.
OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHHUSA. 3aKOH CIIOXKEHUS CKOPOCTEH.
I'paduku nBuxenus. CpeaHsis CKOPOCTh IPU HEPABHOMEPHOM JIBHIKEHUHU.
MrHoBeHHass  CKOpOCTb.  PaBHOYCKOpEHHOE  IIPSAMOJIMHEMHOE  JBUXKEHHUE.
VYckopenue. CBobogHoe majneHue Ten. KpuBOJIWHEWHOE NBWXKEHUE. YTJoBas
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CKOpOCTb. PaBHOMEpHOE IBMXKEHHE IO OKpYKHOCTH. LleHTpocTpeMuTenpbHoe
YCKOpEHHE.

Junamuka. Macca u cuna. BzaumoaeiictBue 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 nBmkeHWe. Mexanndyeckas padora. MommHocTh. Pabota cuitbl
TATOTEHUS, CHJIbI YIIPYTOCTH U CHJIBI TPEHUS. MeXaHn4yecKas SHEprusl.

Kunetnueckas sneprusi. Kunernueckast sueprusi u pabora. [loreHnmanbHas
SHEpPrusT B TIPABUTALMOHHOM 1mojie. [loTeHuuanbHas JHEpPrus  ymnpyro
nehOpMUPOBAHHOTO TeJa. 3aKOH COXPaHEHUS MTOJTHOW MEXaHUYECKON YSHEPTHH.

Bonpocsr:
HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUSL OT MACChI TENa.

TeMbl T0KJIAI0B M HAYYHBIX COOOIIEHMIA:
1. Imxenne mianeT CoTHEYHONM CHCTEMBI
2. PeakTuBHOE ABIMIKEHHE B IIPUPOJIC U TEXHUKE
3. Padoter . HeroTona
4. Bo3MO>K€eH JIM BEUHBIA ABUTATEIb?

[ToaroroBka MUCHbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI JIJIsi 3a0UHOM
dbopmbl 00yUeHUS
KoHTpoJsbHbIE BONIPOCHI:
MexannuecKkoe IBIDKCHUEC
3aKOHBI JUHAMUKU
Mexannueckas paboTa 1 MEXaHUYeCKask YHEPTHS
[ToreHanbHas U KHHETHYECKAs SHEPTUS

R A\

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

MonexynspHas ¢u3uka. ATOMUCTHYECKAss TEOpUsS CTPOCHUS BEIIECTBA.
HabnrogeHuss ¥ ONBITBHL, MOATBEPKIAIOIIME ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE
BelllecTBAa. Maccel U pa3Mepbl MOJIEKYJ. TemnoBoe NBHKEHUE YACTHI] BEIIECTBA.
bpoyHoBckoe nBwxkenue. MpaeanbHblii ra3. Temmeparypa Kak Mepa CpegHeu
KMHETUYECKOW DHEPrUM YaCTUL. YPAaBHEHHE COCTOSIHUS HJECAIBHOIO Tasa.
N3onpoueccel u ux rpaduku. OObSICHEHWE arperaTHbIX COCTOSIHMM BEIECTBA U
($a30BbIX MEPEXOJOB MEXKIYy HHUMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX
MPEICTaBJICHUM.

CBsi3p MEXIY MaBJICHUEM U CpPEIHEW KHUHETUYECKOW HIHEPruel MOJEKys
ra3a. PaGora raza. Mogens xxunkoctu. [loBepXxHOCTHOE HATSHKEHUE M CMAaYHBaHUE.
Kpucrammueckue u amopdHbie BemecTBa. JKuaKne KpucTasuibl.

Tepmonunamuka. BuyTpennsis sHeprus. Pabora u Temioornada Kak
CrocoObl W3MEHEHUsS BHYTpeHHeW »dHeprud. llepBolii U BTOPOM 3aKOHBI
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TepMoarHaMukh. [IpuHnuner perictBus TtemnoBbix MammH. KIIJ TenmoBbeix
nBuraresie. TernaoBele MalIMHBI U UX TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI,
CBSI3aHHBIC C PUMEHEHUEM TEIUIOBBIX MAIIMH U MPOOJIEMBbl SHEPTocOepeKCHHUS.

Bonpocsbr:
ArperaTHbl€ COCTOSIHUS BEILIECTBA

TeMblI 10KJIAI0B M HAYYHBIX COOOLICHUIA:
1. TemoBble MallIMHBI U UX TPUMEHEHHE.
2. DKOJOTHYECKHE TPOOIEMBbI, CBS3aHHBIC C MPUMEHECHHUEM TEIJIOBBIX MAIUH H
IPOOIIEMBI SHEPTOCOEPEIKCHHUS.
3. DBoJronEs B3TJISI0B HA CTPOCHHE BEIIIECTBA
4. da30Bble MIEPEXO/IbI MEXK/Yy arperaTHBIMUA 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 JIEKTPOAUHAMHUKH
Ounas ¢popma 00yuenus — 1 yac, 3aounas popma oOyuenus — 1 ygac.

DJIEKTpPOCTaTUKA. B3auMOIENCTBHE 3apsKEHHBIX TEN.  JIEKTPUYECKUN
3apsif.  3aKOH  COXPAHEHHs]  DJIEKTPUUYECKOro  3apsna. 3akoH  KyroHa.
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 DJJIEKTpUuecKor 1enu. PaboTa M MOITHOCTH MOCTOSTHHOTO TOKa. 3aKOH
Jxoynsa-Jlenua. TemioBoe neiicTBUE 3JIEKTPUUECKOTO TOKA. DIEKTPUUECKHIN TOK B
pa3IMYHBIX Cpelax.

MaruutHoe mnosje. MarHuTHOE IOJE€ M €r0 OCHOBHBIE XapaKTEPUCTHKHU.
JlelicTBUE MAarHWTHOrO TOJII Ha TPOBOJHMK C TOKOM. 3akoH Awmrepa.
Onexkrpoasurarens. Cuna Jlopenna.

SIBeHHE  DNEKTPOMArHUTHOM MHAYKUMU. 3aKOH  3JEKTPOMAarHUTHOU
uaaykuuu. IlpaBuno Jlenna. Camomnaykuusa. WHIyKTHBHOCTb. OHeprus
MAarHuTHOTO MOJIS.

Bonpocsr:
COopka 3IEKTPUIECKON TIENMU U U3MEPEHUE CUJTBI TOKA U HAMPSHKEHUS Ha ee

Pa3JIMYHbIX y49aCTKaX.

Tembl 10KJIAI0B U HAYYHBIX COOOLICHUI:



1. MaraurHoe 1onie 3eMiin

2. IlpumeHeHue 3JeKTPOIBUTATEIIS 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 €r0 OCHOBHBIE XapaKTEPUCTUKU
SIBneHue 3NIEeKTPOMAarHUTHOW UHIYKIUN

W

Tema S. KosreOanusi ¥ BOJIHBI

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

Mexannuyeckue kosneOaHusi W BOJdHbL. CBoOOnHBIE KoseOanus. Ilepuon,
4yacToTa U aMIUIUTy1a Kosuebanuil. ['apmonnueckue konebanus. MatemaTHuecKui
W TOpPYXUHHBIM MasaTHUKHA. IIpeBpalieHne OSHEpruM IpU TAPMOHUYECKHX
KOJIeOaHUsX.

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

DneKTpoOMarHuTHbIE KosieOaHuss U BOJHbL. CBOOOAHBIE AIIEKTPOMAarHUTHBIE
KOJICOaHMUSI.

KonebaTenbHblii  KOHTYP. ®opmyna  Tomcona. BeiHyX1eHHbBIE
AIIEKTPOMArHUTHBIE KoJeOaHus. ['apMOHHYECKHE 3IEKTPOMATHUTHBIE KOJICOaHUsI.
OnekTpudecknii pe3oHaHc. llepeMmennsiid Tok. Dnekrporeneparop. llonydenne u
nepenayva nekTposHepruu. [Ipobiemsl 3HeprocoOepexeHusl.

OJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHuTHble  BOJHBL  CKOpPOCTh
JIEKTPOMAarHUTHBIX  BOJIH.  [IpMHOMNBI ~ paguoCBsi3M M TEJIEBUICHUS.
Hcronb30BaHue 3JIEKTPOMAarHUTHBIX BOJIH PA3JIMYHOIO AMAna3oHa B TEXHUYECKUX
CPEICTBAX CBSA3U, MEAMIIMHE, IPY U3YUEHUHU CBOMCTB BEILECTBA.

CeeToBble BOJIHBI. Pa3BuTHE NpENCTAaBICHUA O NPUPOAE CBETA. 3AKOHBI
OTpakeHUs W mpenomiieHus: cBera. MHrepdepenuus cpera. Judpakuus cera.
Hudpakumnonnas pemerka. [lonspuzanus cBera. Jucnepcusi cBera. JIMH3BL
®opMyiia TOHKOH JIMH3bL. ONTHYECKHE PUOOPHI.

Bomnpocsr:
N3yuyenue koneOaHuii MATEMaTUYECKOTO MAsITHUKA.
N3yyenue nuntepPpepeHnu u qudpakium cBeTa.

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUI:
1. UcTopust paayoCBsI3U U TEJICBUICHUS
2. YIbTpa3ByK U €ro UCIOJIb30BAHUE B MEIUIIMHE U TEXHUKE.
3. Mcnonp30BaHKe 3JIEKTPOMArHUTHBIX BOJH B MEAUIIMHE U TEXHUKE
4. I'mobanpHast 2HEpreTUYecKas mpodaema
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[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI JIJIsl 3a0UHOM
dbopmbl 0O0yUeHUS
KoHTpoJibHBIE BONIPOCHI:
Mexanudeckue koie0aHust U BOJTHBI
DNEeKTPOMArHUTHBIEC KOJICOAHUS U BOJIHBI
DIJIEKTPOMAarHuTHOE MOJIE
CBETOBBIE BOJHBI

=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 [lmanka. dortosnexkrpuueckuid >Pdext. YpaBHeHHEe ODWHINTEHHA A
BHenHero goroaddexra. Poton. Jlapnenue csera. Jlyanusm cBOWCTB cBeTa.

®uzuka aroma. Mogenu crpoenust aroma. OnbiT Pezepdopna. Tloctymnarst
bopa. OObsicHeHME JMHENYAaTOro CHeKTpa BOAOPOJAa Ha OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilorymomenne u HcIyckaHue cBeTa aToMoM. KBaHTOBas
sHeprud. IIpyHOMD  neWcTBUS M HCNOJB30BaHME  Jjaszepa. OnTudeckas
CHEKTPOCKOIHMS KaK METOJ U3YUEHHUS COCTAaBa BEIIECTBA.

@du3zuKa aTOMHOIO SApa M 3JIEMEHTAapHbIX 4YacTull. CocTaB M CTPOCHHE
aToOMHOTo siapa. CBoICTBa SAEPHBIX CHUJI. DHEPIrUs CBSA3M M JEPEKT MAaCChI
aTOMHOTO siapa. PannoakTuBHOCTE. BUAbl pagMOaKTUBHBIX NPEBPALEHUNA. 3aKOH
paguoakTUBHOTO pacnaaa. CBONCTBA HOHU3UPYIOIIMX SACPHBIX HW3JIYYEHUU.
PannoakTuBHBIE M3TyYEHUS U MX BO3JCHCTBUE HA KUBBIE OPraHU3MBI. SnepHble
peakuuu. SnepHas sHEpreTuka. JIeMEHTAPHbIE YaCTULIBI.

OyHIaMEHTAIBHBIE B3aUMOICCTBHUSL.

Bonpocsr:
Jyanu3m CBOMCTB CBeTa.

TeMbI 10KJIA10B M1 HAYYHBIX COOOIIEHHUIA:
1. UcTopust KBaHTOBOM (pUBHKHU
2. Ucnonbp3oBaHue na3zepa B pa3HbIX cepax uyeI0BEUECKOU eITeTbHOCTH
3. O0m1as Teopus oIS
4. KopryCkynsipHO-BOJTHOBOW Jyajlu3M CBETa

[ToaroroBka NMUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI I 3a0YHOU
dbopmbl 00yUeHUS
KoHTpoJsbHBIE BONIPOCHI:
dortornekTpuueckuii appext
Mogenu ctpoeHust atoma
SIBnenue paanoaKkTUBHOCTH
DneMeHTapHbIEC YaCTHUILIbL.

P

Tema 7. BecesieHHas1 M €€ IBOTIOLUA
Ounas dopma 00yuenus — 1 gac, 3aounas popma oOyuenus — 1 4gac.
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Crpoenue u passurue Bceenennoil. Kocmonorus. 3Be3abl. TepmosiepHblii
cuHTe3. MoJens pacmmpsromencs BeeaeHHom.

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

CoBpemenHas pu3ndecKas KapTHHa MHUpA.

Bomnpocsr:
HebGecHrble Tena

Tembl 10KJI210B U HAYYHBIX COOOLICHMI:
Teopus «0OABIIOTO B3pHIBAY
[Tpo6ema cyiiecTBOBaHUS BHE3EMHBIX ITUBUIIM3AINIA
Knaccuduxanus 3837
Témnasa matepust Bo BeeneHHou

e

IToaroroBka MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI JJIsI 3a0YHOM
dbopmbI 0O0ydeHUS
KoHTposbHBIE BONIPOCHI:
1. OBomoniust CoTHEYHOM CUCTEMBI
2. TepMOsiICpHBII CUHTE3
3. CoBpeMeHHBIC KOCMOJIOTHIECKHE TIPEICTABICHUS
4. CTpoeHue 1 BOJIONMS TATAKTUK

Tema 8. O0mas u Heoprannveckasi xumusi. BBeaenue.

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

XuMuyeckass KapTHHa MHpa KaK COCTaBHas 4acTh €CTECTBEHHO-HAyYHOM
KapTHUHbl Mupa. Poib XuMMHMM B XU3HU COBpeMeHHoro oomiectBa. Hoselmme
JOCTHKEHHUS] XMUMHUYECKOM HayKH B IUIAHE Pa3BUTHS TEXHOJOTHI: XMMHYECKas
TEXHOJOTHsI — OMOTEXHOJIOTUSl - HaHOTexHojorus. llpuMeHneHue AOCTHMKEHUI
COBPEMEHHOW XMMHH B TyMaHUTapHOU cdepe NesTeIbHOCTH 00IECTBa.

Bonpocsr:
Ouncrka 3arpsA3HEHHON BOBI

Tembl 10KJIaI0B U HAYYHBIX COOOLICHUI:
PaGotsl B obsactu xumun M. B. JlomoHOCOBa
Xumus v papmalieBTUKA
HcTopust OTKPBITHS HEKOTOPBIX XUMUYECKUX 3JIEMEHTOB
[Tnrocsl 1 MUHYCBI OBITOBOM XUMHUH

R AN

[ToaroroBka MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI Il 3a04HOM
dbopmbl 00ydIeHUS

KoHTpoJibHBIE BONIPOCHI:
1. Ponb XxvMuu B )KU3HU COBPEMEHHOTO 0011IeCTBa
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2. Hosgeiimume OCTHKEHNUS XUMHUYECKON HAYKH B IJIaHE PA3BUTHUS TEXHOIOTHIA
3. Xumuueckas KapTHHA MUpPa

Tema 9. OcHOBHbBIE MOHATHSA M 3aKOHbI XUMHH
Ounas dpopma 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 TOKJIaA0B U HAYYHBIX COOOILICHHIA:
1. DBomronus NMpeACTaBICHUI O CTPOCHUH BEIlleCTBa
2. OnpeneneHne XMMHUYECKOI0 COCTaBa BEUIECTBA
3. BzaumocBsi3b GpU3MKH U XUMUU

IToAroTOBKa MMCBMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JUJIS 3a09HOU
dbopmbI 0O0ydeHUS
KoHTposbHBIE BONIPOCHI:
1. [IpenMeT xuMuu
2. XuUMUYECKHI 3JIEMEHT U ()OPMBI €TO CYIIeCTBOBAHUS
3. [IpocTeie U COXKHBIE 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 [lepuognueckoro 3akoHa. [lepuoanueckas cucreMa XUMHUYECKUAX
anemenToB J[.U. MenneneeBa kak rpaduueckoe otoOpakenue [lepuogmaeckoro
3akoHa. [leprognueckuil 3aKOH M CUCTEMa B CBETE YUYEHHUS] O CTPOCHUHU aToMa.
3aKOHOMEPHOCTH WM3MEHEHHUS CTPOEHHUS DJIJIEKTPOHHBIX OOO0JIOYEK AaTOMOB U
XUMHUYECKUX CBOMCTB 00pa3yeMbIX AJIIEMEHTaMH MPOCTHIX M CIIOKHBIX BEIIECTB.
3nauenune llepumoamdeckoro 3akoHa u llepuognueckol CUCTEMBI XUMHYECKHUX
anemenToB JI.1I. MenneneeBa misg pa3BUTUS HAyKH M NOHUMAHHS XUMHYECKOU
KapTUHBI MUPA.

Bonpocsr:
Peakiimu noHHoro oomena

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUI:
1. Pa6otsr JI. 1. MenneneeBa
2. IlonpITKN cUCTEMAaTU3AMH XUMUYECKUX dJIEMECHTOB
3. [lepuomnueckass cucremMa xumudeckux d3memeHToB .M. MenaeneeBa kak
rpaduyeckoe oroopakenue Ileprogudyeckoro 3akoHa.
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[TonroroBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOMPOCHI JJIsI 3209HOM
dbopmbl 0O0yUeHUS
KoHTpoJibHbIE BONIPOCHI:
1. Ilepnonnyeckuii 3aKOH B CBETE YUCHHS O CTPOCHUU aTOMa
2. CTpoeHue AIeKTPOHHBIX 000J0UeK
3. 3nauenue Ilepuoguyeckoro 3axkoHa u I[lepuonnueckoid cUCTEMbl XUMUYECKHUX
AJIEMEHTOB JIJISl Pa3BUTHS HAYKH
4. 3aKOHOMEPHOCTH W3MCHCHHSI XUMHUYECKHX CBOWCTB TMPOCTBIX MW CIIOXKHBIX
BEIIIECTB.

Tema 11. CTpoeHue BemecTBa

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

[Tpupona xumudeckoi cBsa3u. KoBaneHTHas CBsI3b: HEMOJSPHAS U MOJISIpHASL.
Nonnas cBa3b. Katnonsl u aHnonsl. Mertayuinueckas cBsi3b. BogopoaHas cBs3b.
B3anMOCBsI3p  KPUCTAJUIMUECKUX PELIETOK BEIIECTB C pPa3lIMYHBIMU TUIIAMU
XUMUYECKOU CBSA3H.

Bonpocobr:
TuMnbl KPUCTALIUYECKUX PEIIETOK

Tembl 10KJIa10B ¥ HAYYHBIX COOOIIEHUI:
1. B3auMOCBs3b KpPUCTAUIMYECKUX PELIETOK BEIIECTB C PAa3IMYHBIMUA THUIIAMH
XUMHYECKOM CBA3U.
XUMHYECKHE U (PU3NYECKHE CBOWCTBA METAJIJIOB
«DNEeKTPOHHBIN T'a3)» METAIJIOB
4. ArperaTHblE COCTOSIHMSI BEILlECTBA

wn

[ToaroroBka MUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOMPOCHI JJIs1 3a04YHOM

dbopmbl 0O0yUeHUS

KoHTpoJibHBIE BOIIPOCHI:
[Ipupoa XUMHUYECKOU CBSI3H.
KoBasieHTHas CBA3b: HEMOISAPHAS U NOJSPHASL.
HNonnas cBs3b.
Meramueckasi CBSI3b.
BonoponHast cBA3b.

o E

Tema 12. Boxa. PactBopsl

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

Bona B mpupone, ObiTy, TEXHMKE W Ha NpPOW3BOACTBE. DU3NUYECKHUE H
XUMUYECKHUE CBOWCTBA BOJBI. 3arpsi3HUTENM BOJBI M CIIOCOOBI OYMCTKHU. JKecTkas
BoZa U ee ymsrdeHue. OmnpecHeHHe BOJABI. ATperaTHbie COCTOSHHUS BOJBI M €€
MePEXO bl U3 OJHOTO arperaTHOro COCTOSIHUS B APYTOE.
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PaCTBOpeHI/Ie TBECPAbIX BCHICCTB MU TIa30B. 3aBHCHUMOCTH pacTBOPpUMOCTHU
TBEPJAbIX BCIICCTB U I'a30B OT TCMIICPATYPEI. Maccosas A0JIAA BEIICCTBA B PaCTBOPC
KaK CII0co0 BBIPpA’KCHHUA COCTaBa paCTBOpa.

Bonpocsbr:
OneHka KauecTBa BOJIbI

TeMblI 10KJIAI0B M HAYYHBIX COOOLICHUIA:
OU3NYECKNE U XUMUYECKHUE CBOMCTBA MOPCKOM BOJIbI
CriocoObI OTPEeCHEHUS BOJIBI
Hcnonb3oBaHne BOABI B TPOMBIIIJIEHHOCTH
[TpoGaembI BOIOTIONB30BAHMS

W

[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI JIJIsi 3a04HOU
dbopmbI 0O0ydeHUS
KoHTposbHbIE BONIPOCHI:
Teopust ANEKTPOIUTHIECKON AUCCOLUALINU
PactBOpeHME TBEPABIX BENMIECTB U I'a30B.
3aBUCHUMOCTh PACTBOPUMOCTH TBEPJBIX BEIIECTB U Fa30B OT TEMIIEPATYPHI
PuU3NYECKUE U XUMUUYECKUE CBOMCTBA BOJIBI

e

Tema 13. Xumuyeckue peakuuu

Ounas ¢popma o0yuenus — 1 yac, 3aounas popma oOyueHus — 1 ygac.

[ToHATHE O XUMHUYECKOHN peakuny. THUIbI XUMHUYECKUX peakunii. CKOpOoCTh
peakiuu 1 (HaKTopbl, OT KOTOPHIX OHA 3aBUCUT. TerioBoi 3phekT XuMUIeCKou
peakuuu. XMMHYECKOE PAaBHOBECUE U CIIOCOOBI €T0 CMEILICHHUS.

Bonpocsr:
Brusuaue paznuyabix (akTOPOB HA CKOPOCTh XMMHYECKUX PEAKITHIA

TeMbI T10KJIAI0B M HAYYHBIX COOOIIEHHUIA:
1. Karanm3atopbl XUMMHUYECKUX PEaAKIIH
2. VHrubuTOphl XUMUYECKUX PEaAKITU
3. XMMHYECKOE PAaBHOBECHE U CITOCOOBI €T0 CMEIICHHMS
4. TernoBoil 53PPeKT XUMUYECKON pEeAKIUU.

[TonroroBka MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOMPOCHI JJIs1 3a0YHOM
dbopmbl 00yUeHUS
KoHTpoJsbHbIE BONIPOCHI:
1. Tunbl XMMHYECKUX PEAKIIMI
2. CKOpOCTh XMMUYECKOUN peaKInu
3. Bnusnue paznuyHbIX (aKTOPOB HA CKOPOCTh XUMHYECKUX PEAKITHI
4. 3axon Bant-T'odda

Tema 14. Heoprannuyeckue coeiuHeHUs
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Ounas popma obyuenus — 1 gac, 3aounas popma o6yuyenus — 0 qacos.

Knaccudukanus HeopraHMuecKuX COEAMHEHUM U uX cBoicTBa. OKCHUIBI,
KHCJIOTBI, OCHOBAHHUSA, COJU. XHUMHYECKHME 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 1 HemeTtaiibl. Metamiel. O0mue (U3MYeCKue U XUMHYECKHUE
CBOICTBA METAJUIOB, OOYCJIOBJIICHHBIE CTPOCHHEM AaTOMOB W KPHCTAJJIOB H
MOJIO)KEHUEM METAJJIOB B  AJICKTPOXMMHUYECKOM psAay HampsbkeHuid. OOmue
criocoObl moayyeHus: MmeTayioB. CriaBbl: 4epHbIe U 11BeTHBIE. Koppo3ust MeTamnoB
U cI0cOOBI 3aIIUTHI OT HEE.

Hemerannel. OOmias xapakTepuCTHKa TJIABHBIX MOATPYIINT HEMETANIOB Ha
npumepe raioreHoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAILIIOB.

Baxnelimme CcoeIMHEHUsS METaUIOB W HEMETAUIOB B MPUPOAE U
XO35IICTBEHHOM JI€ATEJIbHOCTH YEJIOBEKA. 3alllUTa OKPYXKAKWIEH Cpeapl OT
3arpsA3HEHUs TSHKENBIMA METAJNIAMU, a30Ta, CEPBIL, YIIIepoa.

Bonpocobr:
Peakunu oOMeHa B BOJHBIX PacTBOpax 3JIEKTPOJIUTOB.
Omnpenenenue pH pacTBopa coJie.
BrITecHeHne XJ10poM OpoMa 1 Ho/a U3 paCTBOPOB UX COJIEH.
B3auMmopeiicTBuE METAIIOB C paCTBOPAaMHU KHUCIIOT U cojieil. Peakunn oOmeHa B
BOJHBIX PACTBOPAX JIEKTPOJIUTOB.

W

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUI:
CrocoObl OJTy4YEHHsI METAIIJIIOB
Binsinue 3arps3HeHust TSKEIbIMU METaulaMU Ha 3JI0pPOBbE UETIOBEKa
Hcnonb30BaHueE 3JIEKTPOIUTOB U JIEKTPOJIN3A
Hcrnonb3oBanue MOBApEHHOM CONTH B pa3HbIX cdepax AesTeIbHOCTH YeIOBEeKa

R A\

IToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI U1 3a0YHOMN
dbopmbI 0O0yUeHUS
KoHTpoJibHBIE BONIPOCHI:
1. Krnaccudukaims HEOpraHU4eCKUX COETUHEHNI U UX CBOWCTBA
2. OKHCITUTENbHO-BOCCTAHOBUTEIHHBIC CBOMICTBA HEMETAJIIIOB.
3. Bomopoausrii mokazatens (pH)
4., dusnyeckue U XMMUYECKHE CBOMCTBA METAJIOB,

Tema 15. Oprannyeckue coeuHeHUs

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

OCHOBHBIE TOHATHS OPraHWYECKOM XWMHH W  TEOPUS  CTPOECHUS
OpraHn4ecKkux coenuHeHuil. llonarue nzomepuun. Buasl nusomepun: CTpyKTypHas
(YyrnepogHoro ckesera, IOJIOKEHHMs KpaTHOM CBsI3W WM (DYHKUHMOHAIBHOM
IpyMIIbl), IPOCTPAaHCTBEHHAsA. MHOroobpasne opraHMuecKuX COSIUHEHHIA.
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VYrnesogoponsl. IlpenensHble U HenpenenabHble yriaeBoaopoabl. CtpoeHue
yIIEBOAOPOAOB,  XapaKTEepHble  XMMHUYECKHE  CBOMCTBAa  YIJ€BOJAOPOJIOB.
[IpencraBuTenu yriaeBoAOpPOIOB: METaH, 3TUIICH, alleTHiIeH, OeH3oi. [Ipumenenue
yTIEBOAOPOJIOB B OPraHMYECKOM cuHTe3e. Peakuus nonumepusauuu. Hedts, ras,
KaMEHHBIN yTOJIb — MPUPOIHBIE HCTOYHUKU
yTIIE€BOJOPOIOB.

Kucnopoaconepxamiue opranuueckue BemiectBa. CnupTthl, KapOOHOBBIC
KHUCTIOTBI ¥ CIIOKHBIE (UL UX CTPOCHHUE U XapaKTEePHbIE XMMUUYECKHUE CBOMCTBA.
[IpeacraBuTeNnH KUCIOPOICOACPKAIIMX OPraHUYECKUX COETMHEHHI: METHUIIOBBIN U
STWIOBBIA CIUPTHI, [JIHMIEPUH, YKCYCHAas KHUCJIOTa. Mplla Kak COJM BBICIIAX
KapOOHOBBIX KUCIOT. JKUPBI KaK CIIOKHBIE (DUPBIL.

VYTI1eBObI: TIII0K03a, Kpaxmall, HEJUII0I03a.

A3oTcoaepkalue OpPraHUYEeCKUE COEIUHEHUs. AMHHBI, aAMUHOKHUCIOTHI,
oenku. CtpoeHue u Ouosiormueckass QyHkius OenkoB. XUMHYECKHE CBOWMCTBA
0enkoB. ['eHeTHuecKast CBsI3b MEX]y KJIacCaMU OPraHUYECKUX COEAUHEHUN.

[Inactmaccel u BoJsiokHa. [loHsTue o miactmaccax. TepmormiacTUUHBIE U
TEPMOPEAKTUBHBIE MOJIUMEPBbl. OTIEIbHBIE MPEACTABUTENN CUHTETHUYECKUX U
VCKYCCTBEHHBIX MOJIUMEPOB: dbenonodopmabieruaHbIe CMOJIBI,
MOJIUBUHWIXJIOPU, Te(PIIOH, LEILTYTOUI.

[Tondatne o0 XMMHUYECKMX BOJIOKHaX. HaTypalibHble, CHUHTETUYECKHE U
UCKYCCTBEHHbIE BOJOKHA. OTHAENbHbIE NPEICTABUTEIN XHUMHYECKUX BOJIOKOH:
aneTaTHOe (TpUALlETaTHBIM IIEJIK) M BHCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIE
(XJIOpUH), TMOJUHUTPUJIbHBIC (HUTPOH), TMOJUAMHIHBIE (KalmpoH, HEWUIIOH),
noysm3(pUpHEIE (JJaBCaH).

Bomnpocsr:
. O3HaKOMJIEHHE C CHHTETUYECKHUMH M UCKYCCTBEHHBIMH MOJIUMEPaMHU.
. Onpenenenne pa3muYHbIX BUOB XUMUUECKUX BOJIOKOH.
3. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: B3aUMOJICUCTBUE C MHIUKATOPAMH,
metamuiamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u ocnoBHbIMEU oKcugamu (CuO).
4. O0Opatumasi 1 HeoOpaTuMas JeHaTypalus OeIKoB.

N -

TeMbI T10KJIAI0B M HAYYHBIX COOOIIEHHUIA:
. [IpuMeHeHne HaTypaibHbIX, CHHTETUYECKUX U UCKYCCTBEHHBIX BOJIOKOH
. [Ipumenenune maacTMace B pa3HbiX cdepax AesTeIbHOCTH YEJIOBEeKa
. Ctpoenue u ouosornueckas GyHKIMs OCIKOB
. Oprannueckue BellecTBa B )KU3HU YEJIOBEKa

WD

[TonroroBka MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI JJIs1 3a0YHOM
dbopmbl 00yIeHUS
KoHTpoJibHBIE BONIPOCHI:
1. Teopust CTpo€HUSI OPraHUYECKUX COEAUHEHUN
2. CTpoeHne M XUMHYECKHE CBOMCTBA YIJIEBOIOPOIOB
3. A3oTcojeprkalue OpraHnIecKue COeTMHECHUS
4. Kucnopojcoaep:kamnye opraHideckue CoeAMHEHUs
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Tema 16. XuMus u ’Ku3Hb

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

XuUMHUST W OpPTaHW3M 4YeJOBeKa. XHWMHUYECKHE OJJIEMEHTHI B OpraHu3Me
gyenoBeka. OpraHndecKue W HeopraHwueckue BemecTBa. OCHOBHBIC >KH3HEHHO
HEOOXOJMMbIC COCTUHEHUS: OCJKH, YTIEBOMABI, KUPHI, BUTAMHUHBI. YTIICBOABI —
TJIABHBIM HCTOYHHK SHEPTHU OpraHu3Ma. Poib KUpoB B opraHu3mMe. X0oJeCTeprH
€ro poJib B 3/I0POBbE YETIOBEKA.

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

Xumus B ObiTy. Boma. KauectBo Bojbl. Moromiyue U 4UCTSAIIME CPEICTBA.
[TpaBuna 6e3omacHON pabOTHI CO CpeICTBAaMHU OBITOBOW XUMUM.

Bonpocebr:
Onpenenenue xene3a B NpOyKTaxX MATAHUS

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 4eJIOBEeKa

[TonroroBka MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI I 3a0YHOM
dbopmbl 00yUeHUS
KoHTpoJibHBIE BONIPOCHI:
1. Xumuyeckue 2JIEeMEHThI B OpraHU3Me YeI0BeKa
2. Ponp BUTaMHUHOB B OpraHu3Me 4eioBeKa
3. YrieBo bl — IJIaBHBIA UCTOYHHUK YHEPTUN OpraHU3Ma
4. Ponb OEIIKOB B OPTaHU3ME

Tema 17. buoJiorusi — COBOKYNIHOCTh HAYK O *KUBO# nmpupoae. Meroabl
HAYYHOI'0 MO3HAHMWSA B OMOJIOTHH

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

XKupas npupoja kak 0ObEKT M3y4deHUs1 OMOJIOTrUU. METOobl UCCIIEeI0BAHUS
KUBOM NpHUpobl B Ononoruu. OnpeneneHue »xu3Hu (C MpUBICYECHUEM MaTepuana
U3 pa3AesioB PU3UKU U XUMUH). Y POBHU OpraHU3aIluu KU3HHU.

Bonpocsr:
THUII0JI0TUS )KUBBIX OPTaHU3MOB

Tembl 10KJIAI0B U HAYYHBIX COOOIIEHUI:
1. TIpoGnema mpoOUCXOKACHUS KU3HU
2. BzanMocBsI3b )KHBOI'O ¥ HE)KUBOT'O BEIIECTB IIJIAHETHI
3. PaznooOpa3zue xu3Hu
4. Ananrtainusi )KUBBIX CYIIECTB K Cpejie OOMTaHuUs
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[TonroroBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOMPOCHI JJIsI 3209HOM
dbopmbl 0O0yUeHUS
KoHTpoJibHbIE BONIPOCHI:
1. JKuBas npupona Kkak 0ObeKT U3ydeHHUs] OUOJIOTUH
2. MeTopl ucciaeqoBaHus OUOJIOTUH
3. OmpeneneHue xu3Hu
4. YPpOBHU OpraHU3AINH KU3HU

Tema 18. Kierka

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

Uctopusa wuzydenus: kieTku. OCHOBHbBIE TMOJOXKEHUSI KIETOYHOU TEOPHH.
Kietka — cTpykTypHO-(pyHKIIMOHAJIbHAS (JIEMEHTapHAsI) €AUHULA KU3HU.

Crpoenue kietku. I[IpokapuoTsl U 3yKapuOThl — HH3IIME M BBHICIIHNE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3YKapUOT.
[ToBepxHocTHBIM anmapar. CXeMaTUYHOE OIUCAHUE IKUJKOCTHO-MO3aUYHOU
MOJIeNIM KJIETOYHBIX MEMOpaH.

[luroruiazma — BHYTpPEHHSISI cpela KIETKHA, OpraHouibl (OpraHesibl).
Knerounoe simpo. DyHKIus siapa: XpaHEHHE, BOCIPOM3BEICHHE W Tiepenaya
HACJICICTBEHHOM HMH(POpPMALIUU, PETYJISAIUs XUMHUYECKOW aKTUBHOCTH KIIETKH.
Crpykrypa u (yHKIIUH XPOMOCOM. AYTOCOMBI U MIOJIOBBIE XPOMOCOMBI.

MarepuaibHOE€ €AMHCTBO OKPYXKAIOIIETO MHUpPa W XUMHYECKUM COCTaB
JKUBBIX OpraHu3MoB. buosiornyeckoe 3HauY€HHE XUMHUUYECKUX DJIEMEHTOB.
Heoprannueckue BeliecTBa B cCOCTaBe KJIETKHU. Poib BOABI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTPEHHEU cpejibl opranu3MoB. Heopranudyeckue HOHBI.
VYrneroawl u munuabl B kieTtke. CTpyKTypa U OMoJioruyeckue (PyHKIUU OEITKOB.
AMMHOKHUCIIOTBI — MOHOMeEphl OenkoB. CTpoeHue HYKICOTHIOB M CTPYKTypa
nonaunykineoTuaubix neneit JIHK u PHK, AT®.

Bupycer u 6akrepuodaru. Heknerounoe ctpoeHue, ;KU3HEHHBIN UK U €r0
3aBUCUMOCTh OT KJETOYHbIX (GopM Ku3HU. Bupycel — Bo3Oyautenu
WHPEKIMOHHBIX  3a00JICBaHMIA; MOHSATHE 00  OHKOBHpYCax. Bupyc
ummyHoaeduita yenoeka (BUY). Ilpodunaxkruka BUY-undekmm.

Bomnpocsr:
1. HaOmroneHue KIETOK PACTEHHM M >KMBOTHBIX IMOJ MUKPOCKOIIOM Ha TOTOBBIX
MHKpOITpENnapaTax u uX ONMCaHUE.
2. CpaBHEHHE CTPOCHHS KJIETOK PACTCHHIA U YKUBOTHBIX.

TeMbl 10KJIAI0B M1 HAYYHBIX COOOIICHUIA:
[TpoGaembl 1 IEPCIEKTUBBI UCITOIB30BaHUS OaKkTeprnoharoB B MEIUIIMHE
BupycHas teopus paka
[Tpodmnaktuka BUY-undexmum
HacnencrBennsie 3a0601eBaHus

e
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[ToaroTOBKAa MUCEMEHHBIX OTBETOB Ha KOHTPOJBHBIE BOIIPOCHI IS 3a0UHOM
dbopmbl 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 obyuenus — 1 dac, 3aounas popma oOydenus —1 gac.

Opranmsm — equHoe 11e510e. MHOTOOOpasue oprann3mMoB. OOMEH BEIIECTBOM
Y SHEPrueil ¢ OKpyXkarolmeh cpeaoll Kak HEOOXOJUMOE YCIOBHE CYIIECTBOBAHMS
YKUBBIX CHCTEM.

CnocoOHOCTh K CAaMOBOCHPOU3BEICHHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEN
JKUBBIX OPraHU3MOB. [[eleHre KIETKH — OCHOBA pPOCTa, Pa3BUTHS U PA3MHOKEHUS
opranu3MoB. becnonoe pazMHoxkeHue. [lonoBol 1mpomecc U IOJIOBOE
pa3MHOkeHue. OTI010TBOPEHUE, €r0 OMOJIOTHYECKOE 3HAUCHHE.

[TonsTne 00 WHUBUAYAJIBHOM (oHTOTEHE3), AMOPHOHATIEHOM
(oMOpuorene3) M MOCTIMOPHUOHAIBLHOM pa3BUTHU. MHAMBHAyallbHOE pPa3BUTHE
4eJIOBEKAa U €r0 BO3MOKHBIEC HAPYLICHUS.

OOmme mnpencraBieHUss O  HACIHEACTBEHHOCTM W M3MEHYHMBOCTH.
['eHeTnueckasi TEPMHUHOJIOTHSI W CHMBOJIMKA. 3aKOHOMEPHOCTH HACIEIOBaHUS.
HacnenoBanne mnpusHakoB y uyenoBeka. [lomoBeie xpomocomsl. CHemieHHoe ¢
1oJIOM HacienoBanue. HacneacTBeHHble OOJIE3HM YENOBEKa, WX MNPUUYUHBI U
npoduiiakTika. CoBpeMEHHbIE NPEICTABIEHUS O T€HE U TEHOME.

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

IIpeameTr, 3amaum U METOABI CENEKUMU. ['eHEeTHYeCKHe 3aKOHOMEPHOCTH
cenekiuu. Yuenue H. . BaBuioBa o 1meHTpax MHOrooOpasusi U MPOUCXOKICHHUS
KyJbTYPHBIX PACTEHUI. BUOTEXHONOT U, €€ TOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHS.

Bonpocsr:
1. Pemrenue sneMeHTapHBIX TEHETHUECKUX 3a]1a4.
2. AHanu3 M OIeHKa dTHYECKUX aCIIEKTOB Pa3BUTHS HEKOTOPBIX MCCIICOBAHUN B
OMOTEXHOJIOTHH

Tembl 10KJIa10B U HAYYHBIX COOOLICHUI:
Pa6otsl H. 1. BaBunona
[TpoOnembl U epcneKTUBBI OMOTEXHOIOTUU
Ponp MyTanuu B 3BOIHOLNN
[TpoGnemsbl 1 IepCEeKTUBBI TCHHOW UHKEHEPUHU

P

[ToaroroBka MUCbMEHHBIX OTBETOB HAa KOHTPOJBHBIE BOMPOCHI IS 3a0YHOU
dbopmbl 00ydIeHUS
KoHTpoJibHBIE 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 ¢opma o0yuenust — 1 gac, 3aounas ¢popma oOydenus — 0 yacos.

OBOJIIOLIMOHHAsA Teopusi M €€ poib B (POPMHPOBAHWU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOU KapThHbl Mupa. Buxa, ero kpurepuu. llomymsamus kax
CTPYKTypHasi €IuHUIA BUAA U HBooUUU. CHHTETHYECKash TEOpHsl HBOJIIOLUU.
JIBmKymme Cuibl 3BOJIOLMUA B COOTBETCTBUM C CHUHTETUYECKOM TEOpUEH
sBostonnu (CTI). ['eHeTnueckue 3aKOHOMEPHOCTH BOTIOLIMOHHOTO Mpoliecca.

Pesynbrarer sBomtonmu. CoxpaHeHHE MHOTOOOpasusi BHAOB KaK OCHOBA
YCTOMUYMBOTO pa3Butus ouochepsl. [Ipruunnbl BoIMUpaHus BUAOB. buonoruueckuit
nporpecc 1 OMOJIOTHYECKUI perpecc.

['unoTe3bl MPOUCXOKIAEHUS KU3HU. Y CI0KHEHUE YKMBBIX OPraHU3MOB Ha
3emsle B MPOLECCE DBOJMIOUMHA. AHTPONOT€HE3 U €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa pOJACTBA YENOBEKA C  MJEKONUTAIOUIMMHU  KUBOTHBIMHU.
Okojoruueckue  (akToOppl  aHTPOIOTEHE3a:  YCIOKHEHHWE  MOMYJISIMOHHOM
CTPYKTYpbl BHJA, U3TOTOBJIEHUE OPYIHM TpyJa, MEPEX0J OT PACTUTEIBHOTIO K
CMEIIaHHOMY THIY NUTaHUsA, UCHOJb30BaHHE OrHs. [losiBIieHHME MBICIUTEIBHOU
NEATENIBHOCTH U YIEHOPa3AeIbHOM peur. [IponcxoxaeHne yenoBeyecknx pac.

Bomnpocsr:
1. Onucanue ocobeil Buaa 1o MopQoIoru4eCKOMY KpUTEPUIO
. AHau3 ¥ OIICHKA Pa3IUIHBIX THIIOTE3 MMPOUCXOKICHUS KU3HU
3. AHanu3 ¥ OIleHKa Pa3INYHbIX TUIIOTE3 MTPOUCXOXKICHUS YeTI0OBEeKa

N

TeMbI T10KJIAI0B M HAYYHBIX COOOIIEHHUIA:
1. ITpoGnema mpoUCXOKACHUS YeIOBEKa
2. buonoruueckuii nmporpecc U OUOJOTUYECKUN perpecc
3. DBoumorus 6rnocdepnl
4. Dxonorudyeckre (HakTopbl aHTPOTIOTEHE3a

IToaroroBka MUCbMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI JUJIS 3a0YHOU
dbopmbl 00yUeHUS
KoHTpoJsbHBIE BONIPOCHI:
OBomonnoHHas teopus Y. J[apsuna
AHTPOIIOTEHE3 U €70 3aKOHOMEPHOCTH
Bun v nonynsnus
IIpoucxox1eHnE YEIOBEUECKUX pac

P

Tema 21. DxocucreMbl
Ounas dhopma o0yuenus — 1 gac, 3aounast popma o0oydenust — 0 qacos.
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[IpenmMer u 3ama4n KOJOTUU: yueHHE 00 SKOJIOTHUECKHUX (haKTOpax, yueHHe
0 COOOIIEeCTBax OpraHu3MOB, yuyeHHE O Ouocdepe. Dxonoruueckue (HaKTopsl,
OCOOEHHOCTH HMX BO3JCUCTBHUS. DKOJIOTMUYECKas XapakTepucTtuka Buja. [lonstue
00 skonoruyeckux cucremax. llenu nuranus, Tpoduueckue ypoBHHU.

buoreonieno3 kak skocucteMa. buoreHo3 M OHOTON Kak KOMITOHEHTHI
OHnoreoreHo3a.

buocpepa — rmobGanpHas oskocucrema. Yuenue B.W. Bepuaackoro o
onocepe. Ponp xuBbIX opranm3sMoB B Ouochepe. buomacca. buomornueckwmii
KpyroBOpoT (Ha MpuMepe KpyroBopora yriepoaa). OCHOBHbBIE HaIlpaBICHUS
BO3ICHCTBHSI YeJIOBEKa Ha Onocdepy.

Tpanchopmaniis eCTECTBEHHBIX 3KOJOTHYECKHX cucTeM. OCOOEHHOCTH
arpo’KOCHUCTEM (arpoleHO30B).

Bonpocebr:
CocrapieHue cXeM Iepeadu BEeIeCTB U YHEPTruM (1IeTeil TuTaHus )
2. CpaBHHUTEIbHAsA XapaKTEPUCTHKA IPHUPOJHBIX 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 10KJIa10B ¥ HAYYHBIX COOOIIEHUI:
Pa6otsl B. U. Bepnanckoro
B3auMooTHOIIEHUS! OpraHU3Ma U CPeIbl
OKOJI0THs U 340POBbE YEJIOBEKA
. I3MeHYMBOCTh U CTAOUIILHOCTh 3KOCUCTEM

B wne

[TonroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJBHBIC BOMPOCHI JIJIsI 3209HOM
dbopmbI 0O0yUeHUS
KoHTpoJibHBIE BONIPOCHI:
1. TTonsTHe 00 PKOJOTHUECKUX CHCTEMaX
2. lenu nutanus v TpopudYECcCKrue ypoOBHU
3. OcoOEHHOCTH arpo’KOCHUCTEM (arpoIieHO30B).
4. OcHOBHbIC HaNPaBJICHUS BO3ACHCTBUS YelIOBeKa Ha Ouocdepy.

1.2. NuTepakTuBHble 3auaTusa no gucuumianne 5J1.09 «EcrecrBozHaHue»

OCHOBHBIC HHTEPAKTHBHBIC (JOPMBI TPOBEIACHUS YUCOHBIX 3aHATHI

* TBOPYECKHUE 3aJIaHUS;

* paboTa B MaJIbIX TPyITIaXx;

* JTUCKYCCHSI;

* oOyvarorue urpbl (poOJieBbIE WIrPHI, WMHUTAIMM, JIETIOBBIE WIPHI U
oOpa3oBaTeIbHbIE UTPHI);

* W3y4YCHHE U 3aKpeIJIeHHe HOBOTO MaTepuaia Ha WHTEPAKTUBHOW JIEKIIUU
(;mekmusi-6ecena, JEKIUSA-TUCKYCCHUS, JISKITUS ¢ Pa300pOM KOHKPETHBIX CUTYaIUH,
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JISKIIHSI C 3apaHee 3allJIaHUPOBAHHBIMH OIIMOKAMM, JICKITUS - TIPECC-KOH(EPEHITHS,
MUHH-JICKITUA);

* 3BpHUCTUYECKas Oecena;

* pa3paboTka mpoekTa (MeTo MPOSKTOR);

*  UCIOJIb30BaHUE OOIIECTBEHHBIX PECYPCOB, COIMAIBHBIE MPOEKTHl U
Jpyrue BHEAYyAUTOPHBbIE METOABl 00YUYEHHS, HAPUMEP MPOCMOTP U OOCYKIEHUE
BUJ1I€OUIBMOB, SKCKYPCHH, MPUTIIANICHNE CIICIUATUCTA, CIICKTAKIIU, BHICTABKH;

* CHCTEMBI JUCTAHIIMOHHOTO OyUYEHUS;

* oOCyXJIeHHEe W pa3penieHne NpoosieM («MO3TOBOM IMITYPM», «JI€PEBO
pEIICHMI», «aHaMM3 Ka3yCoB», «IEPETOBOPHI M MEAHAINS», «ICCTHHUIBI U
3MEUKINY);

* TPEHUHTH,

* METOJ KEHCOB.

2. MeToauyeckue peKoOMeHAAIUM 10 u3ydenuto qucuunannst b/1.07
«EcTecTBO3HaHUE»

2.1. MeToanueckue peKoMeHAaluU MPenoiaBaTejibCKOMY COCTaBY

2.1.1. MeToauveckue peKOMEeHIAIUM 110 MPOBeAEHNI0 Y4eOHbIX
3aHATHHI

HNucuumiuna «EctecTBo3HaHue» sBIsieTcsl  001eo0pa3oBaTebHON U
MPENoAaeTCsa Ha IEPBOM Kypce, MO3TOMY OJHA U3 OCHOBHBIX 3aj1a4 MpernoiaBaTelis
— NIOMOYb OOy4YaroUMMCcsl B pabOTe ¢ TEOPETUYECKUM MaTepHhaioM, OTpaboTaTh
YMEHUSI W HaBBIKM CaMOCTOSATEIbHON paboThl, OTpabOTaTh TEOPETUUECKUI
MaTepuan Ha J1abOpaTOpPHBIX 3aHSATHUSAX, HCIOJIb30BaTh MEXIPEIMETHBIC CBS3U.
[Ipu mpoBeneHnM TEPBBIX JIEKIMK HEOOXOIUMO OOpaTHTh 0CO00€ BHHUMaHHE Ha
JIOCTYITHOCTh MaTepuaja U TEeMIl €ro HM3JI0XKEHUs (IJis CO3JaHus BO3MOKHOCTHU
KOHCIIEKTUPOBAHUS), JaTh PEKOMEHJAIMU [0 OPTraHU3allid CaMOCTOATEIbHOMN
paboThI 1 0OECTICYUTH KOHTPOJIb YCBOCHHUS MPOMICHHOTO MaTepuaa.

[Ipu mpoBeneHuU J1a0OPATOPHBIX 3aHATUN TPENOJaBaTENh JOKEH YETKO
dbopMmynaupoBaTh 1edb 3aHATHUS, XOJ padoThl W cjaenath BbBOABL llocrie
MPOBEJCHUS pabOThl O00YYarONINXCA HEOOXOIUMO MOAYEPKHYTh MOJIOKUTEITHHBIC
aCIeKThl UX pabOThI, 0OpPATUTh BHUMAaHUE HAa UMEIOIINECS HETOUHOCTH (OIIMOKN),
JaTh PEKOMEHIAINHN TI0 X0y PaboTHl.

B mensx KOHTpoJS YpOBHsI TOJATOTOBIEHHOCTH OOYYArOIINXCS W TPUBUTHUS
UM HaBBIKOB KPaTKOTO MHCHMEHHOTO W3JIOKEHHUs CBOMX MBICICH MpErnoaBaTelb
MOJKET TIPOBOIUTH KOHTPOJIbHBIE PaOOTHI.

Taxxke HEOOXOaUMO 00€CHEeUUTh CTPYKTYPHUPOBAHHE OOJBIIOr0 00beMa
TEOPETUUECKOr0 MaTepuaja TakuM 00pa3oM, 4TOObl 0O0ydYaroIIMMCS YAajJoCh
chOopMHPOBATH B COZHAHUH IEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY MHPA.

Cpenu TpaauIIMOHHBIX (DOPM MPOBEACHUS 3aHATUN OCHOBHYIO POJIb UTPAIOT
JIEKIIUU U JaOOpaTOPHBIC 3aHSATHS.
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Jlexyus — TpamunuoHHo Benymas Qopma o0yuenus. Ee ocHoBHas
IUAaKTA4Yeckass 1eilb — (opMUpOBaHHE OPUEHTUPOBOYHOM OCHOBBI  JJIs
MOCJIETYIOIIETO YCBOCHHS O0yUYalOIIMMUCS Yy4eOHOTro MaTepuarna.

Bunpe! nexuuit

1. Bonnast nexkuus — [gaer mepBOE€ IEJIOCTHOE TMpeACTaBiIeHUE 00
y4eOHOM TMpeAMETe M OPUEHTHUPYET OOydaromierocs B CHUCTEME paboThl IO
JAHHOMY Kypcy. JIekTop 3HaKOMUT OOy4alolMXCsi ¢ Ha3HAYEHUEM M 3a/ladyaMu
Kypca, €ro poJibl0 U MECTOM B CHCTEME Y4YE€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 HAIPABJIEHUS MCCIeNOBaHUM. Ha 3TOM JeKIMKM BBICKA3bIBAKOTCA
METOJMYECKHE W OPTraHU3aIlMOHHBIC OCOOCHHOCTH pabOThl B paMKax Kypca, a
TaKKe JlaeTcsl aHalIu3 Y4eOHO-METOAUYECKOW JIUTEpaTyphbl, PEKOMEHAYEMOM
OOy4YarOIIMMCS, YTOUHSIOTCS CPOKU U (POPMBI OTYETHOCTH.

2. Jlexuusi-unpopManus — OpUEHTUPOBAHA HA U3JTI0KEHUE U OOBICHEHUE
oOydJarommmcsi  Hay4Hol  WHGOpMaIMK, TOAJEKAIIe  OCMBICICHUIO U
3alIOMUHAHUIO.

3. O0630pHast JeKIUsd — CUCTEMAaTU3aIisl HAYYHBIX 3HAHUW Ha BBHICOKOM
YpOBHE, JOITyCKarolias OOJIbIIOE YHUCJIO AacCOIMAaTHBHBIX CBSI3€M B TIpoliecce
OCMbICTIEHUST MHGOPMAIINK, U3JIaraeéMON MpPU PACKPBITUM BHYTPUIIPEAMETHOU U
MEKIPEIMETHOU CBSI3H, UCKITIOYAs ACTAIM3ALNIO U KOHKPETU3AIUIO.

4, [IpobyiemMHast JEKIUsl — HOBOE 3HAHHME BBOAMUTCS 4epe3 MpOOJIEMHOCTD
BOIpOca, 3a7auu wid cutyauuu. [Ipu 3TOM mporecc mo3HaHus oOydarouuxcsi B
COTPYJHMYECTBE W  JHUAJIOTe ¢  MpenojaBaTelieM  OpUOIMKaeTcs K
UCCIIEIOBATENIbCKON NieaTenbHOCTU. Cofepkanue mpoOieMbl pacKphIBaeTCS MyTEM
OpraHu3alMK MOUCKA €€ PEIICHUS WM CYMMUPOBAHUS U aHAIN3a TPAJUIIMOHHBIX U
COBPEMEHHBIX TOUEK 3PECHHUSI.

5. Jlekuusa-Bu3yanu3amus — UYTEHHE TaKOM JIEKIUM CBOJMUTCS K
pPa3BEPHYTOMY HMIIM KPATKOMY KOMMEHTHUPOBAHHUIO TPOCMATPUBAEMbBIX BHU3YalbHbIX
MaTepHayioB (HAampuMep, OMOPHBIN KOHCIEKT). OCHOBHBIM 3JIEMEHTOM OOpa3HO-
aCCOLIMATUBHOM KOHCTPYKLUMH SIBJISICTCS OINOPHBIA CHUTH&JI — €JIUHUYHBIN
aCCOIIMATUBHBIN 00pa3, 3aMEHSIONMN HEKOe CMbICIOBOe 3HaueHne. OH crocoOeH
MTHOBEHHO BOCCTAHOBUTH B IMAMSTH U3BECTHYIO paHee HH(OPMAITHIO.

6. bunapnas nekius (JIEKIUs BJBOEM) — Pa3HOBUIHOCTh YTCHUS JICKIIUU
B (¢opme auanora JByX IMpemnojaBaTeneii (MO0 Kak TNpeacTaBUTENed JBYX
Hay4YHBIX IIKOJ, TUOO0 KaK YYEHOI0 U MpaKTUKa, MpernojgaBaresis U 00yJaromerocs
u T1.1m.). IIpenomaBarenu, 4acTo MNPUIEPKUBAIOUIUECS PA3IMYHBIX B3IJISJIOB Ha
npoOJIeMHBIE BOIIPOCHI JICKITUH, Pa3bITPHIBAIOT JUCKYCCUIO Ha Tjla3ax CiiyliaTeseH,
AKTUBU3UPYIOT UX U MOJIAIOT IPUMEP HAYIHOM MOJIEMHKHU.

1. Jlexuust ¢ 3apaHee 3aIUIaHUPOBAHHBIMH OIMMOKAMHU — pacCcyMUTaHa Ha
CTUMYJIMPOBAaHUE OOYYAIOMIMXCA K TIOCTOSHHOMY KOHTPOJIIO TMpeiiaraeMoit
uHpopmaruu  (MOMCK  OMIMOKH:  COJEPKATENBbHOM,  METOHOJOTUYECKOH,
MeTOoau4YecKoi, opdorpaduyeckoii). B KoHIIE JIGKIIUM MPOBOIUTCS JTHArHOCTHKA
CIIymiaTenel u pa30op CAeIaHHBIX OIUOOK.



21

8. Jlexuusi-kOHpEpEeHLIUs — TMPOBOAUTCA KaK Hay4YHO-TIPAKTHUYECKOE
3aHATHE, C 3apaHee IIOCTaBJICHHOM TpoOJIeMONM M CHCTEMOM JOKIIAJOB,
JUIUTENBHOCTHIO 5-10 MuH. Kaxkoe BBICTYIUIEHHE MPEACTaBIseT COOON JTOrMuecKu
3aKOHYEHHBIA TEKCT, 3apaHee TMOJIOTOBICHHBIH B paMKaxX MpeaoKEHHOU
npenojaBaTesieM nporpaMMmbl. COBOKYIHOCTh MPEACTABIECHHBIX TEKCTOB MO3BOJIAT
BCECTOPOHHE OCBETHTHb NpoOsieMy. B KoHIle Jekuuu mpenopaBaTelb MOJBOIUT
UTOTU CaMOCTOSITEIbHOM pabOThl U BBICTYIUICHUN OOYYaroIIMXCs, JOTOJHSS WU
YTOUHSIS TIPEUIOKEHAYI0 HH(DOpMAIHIO, U (hOPMYITUPYET OCHOBHBIE BBIBO/IHI.

Q. Jlexkus-KOHCYIbTAIUSL — TIEPBBI BapUAHT OCYIIECTBISETCS MO THITY
«BOTIPOCHI — OTBETHI». JIGKTOp OTBEYaeT B TEUYCHHE JICKIIMOHHOTO BPEMEHU Ha
BOMPOCHI O0YYalONIMXCs MO BCEM pa3ziefy WM BceMy Kypcy. BTopoii BapuaHT
TaKOW JICKIIUU, TPEACTABIIIEMONM IO THITY «BOMPOCHI — OTBETHI — JUCKYCCHS»,
SBJIICTCSI TPOSKUM COYETAHUEM: W3JI0KEHUE HOBOW y4eOHOW wuHpopManuu
JIEKTOPOM, IMOCTAaHOBKA BOMPOCOB U OpraHU3aIlusl JUCKYCCUU B MIOUCKE OTBETOB Ha
MOCTABJICHHBIC BOIIPOCHI.

10. Jlexuus mpecc-kKoH(pepeHIMs — Ha3BaB TEMY JICKIIUH, TIPENoaBaTelb
MPOCUT OOYyYaIOIMXCs 3a7aBaTh €My MHUCbMEHHO BOMPOCHI MO JaHHOW Teme. B
TEYEHUE  JIBYX-TpeX MHUHYT  oOyuawomuecs  GopMyIHpyloT  Hauboliee
MHTEPECYIONINE MX BOIMPOCHl U TMEPEaloT MPernoaaBaTeIo, KOTOPhId B TEUCHUE
TPEX-MATHU MUHYT COPTUPYET BOIPOCHI M0 UX COJACPNKAHUIO M HAUMHAET JICKITHIO.
Jlexmmst m3nmaraeTcsi He Kak OTBETHI Ha BOIPOCHI, @ KaK CBSI3HBIN TEKCT, B IIPOIIECce
U3JI0KEHHS KOTOPOTO (HDOPMYTUPYIOTCS OTBETHI. B KOHIIE JIGKITUU TIPETIOaBaTelh
MIPOBOJIUT aHAIM3 OTBETOB KaK OTPAKCHUE NHTEPECOB M 3HAHWH yUalTuXxcsl.

Jlabopamopnoe 3anwamue — 3TO WHTEHCHBHAs caMOCTOsITeNbHas paboTa
oOyJaromuxcs TOJ yIpaBlIeHUEM MpernofaBaTelisi, ero OCHOBHOE Ha3HauY€HUE —
0000IIeHe U cUCTEMaTHU3allusl 3HAHWM, a TakKKe HCIOJIb30BAHUE TMOITYYEHHBIX
3HAHWUM Ha MPAKTHUKE.

Kaxxnoe 3anaTrie HaUMHACTCS C TIOBTOPEHUS MPABHII TEXHUKU O€30MTaCHOCTH.
3aTeM MpOUCXOAUT TOJTOTOBKA MAaTepUaIoB U 000PYIOBAaHUS M O3HAKOMJICHHUE C
1EIBI0 U XOJIOM padOTHI.

B X0J1e paboThI HE00XO0AMMO CIEAUTh 3a  MPaBUIBHOMN
MOCJIETIOBATEIHLHOCTHIO MPOBOJAMMBIX OIEpaIuii U COOJIFOICHUEM MPABUI TEXHUKH
0€30MacHOCTH, TPaBUIILHBIM HCIIOJIB30BAHUEM 00OPYIOBAHUS M MATEPUATIOB.

B xone  J1abopaTopHOW  pabOThl  HUCHOJB3YIOTCA  pa3IUYHBIC
rpaoaHaTUTHICCKUE METOJbl TPEACTABJICHHS TONYYCHHOW WHOOpMAIUH:
COCTaBJICHHE CXeM, TaOJUII, AuarpamMm, Tpad)uKoB.

B xome 3aHATHS HEOOXOAMMO TPOKOHTPOJUPOBATH  JTOCTHIKCHHE
MIOCTABJICHHBIX II€JICH, JaTh 0OOCHOBAaHWE IMOJTYYCHHBIX PE3YyJIbTATOB HAa OCHOBE
TEOPHH, CIIETaTh BBIBOJIBI, OTBETUTHh Ha KOHTPOJIHBIC BOTIPOCHI.

B xon1e 1abopaTopHOTO 3aHITHS BBICTABISIOTCS OIICHKH, a TAKXKE JTArOTCS
BONIPOCHI M 3aJaHUsl HaA CJEAyIollee 3aHsATHE, JMTepaTypa U CIpPaBOYHBIC
MaTepHaIbl JJIs MOATOTOBKHU.



22

2.1.2. MeToau4iecKkue peKOMEeHIaAUH 10 MPOBeIeHHNI0
UHTEPAKTUBHBIX 3aHATHH

WNurepaktuBHOE 0Oy4YeHHME — 0JTO crHenuaibHas ¢GopMa OpraHU3aIUU
MO3HABATENbHON JAesTenbHOCTH. OHa MoApa3syMeBaeT BIIOJIHE KOHKPETHBIE U
nporHosupyemble 1enu. Lleab cocrouT B co3maHud KOM(OPTHBIX YCIOBUM
oOy4eHHsI, MPU KOTOPHIX OOYyYaIOUIUKCS YYBCTBYET CBOIO YCIEIIHOCTh, CBOIO
WHTEJUIEKTYaJIbHYI0 COCTOSITEIBHOCTD, YTO JI€JAET MPOJYKTUBHBIM CaM MPOLECC
oOyueHus, JaTh 3HAHWS M HAaBBIKM, a TakKXKe CO3/AaTh 0a3zy nans paboThl MO
pelIeHrI0 TPOoOJIeM MOCE TOr0, Kak 00y4eHUE 3aKOHYUTCS.

JlpyruMu cioBamMH, HWHTEPAKTUBHOE OOYy4YeHHME — 3TO, MPEXKIE BCETO,
JMajoroBoe 00y4yeHue, B X0J1€¢ KOTOPOTO OCYIIECTBISETCS B3aUMOACHCTBUE MEKIY
00y4aroUMCs U MPENOIaBaATEIIEM.

3aayaMy UHTEPAKTUBHBIX (POPM 0OYUEHUS SBIISIOTCS:

e npoOyxJeHue y o0ydaroluxcst UHTEpeca;

e 3¢ heKTUBHOE YCBOCHHE yUeOHOTO MaTepHaa;

® CaMOCTOATENBHBI MOUCK YYalllMMHCS MyTE€d W BapUaHTOB pPELICHUS
MOCTAaBJIEHHOW y4eOHOM 3a1a4uu (BBIOOp OJHOTO U3 MPEJI0KEHHBIX BAPUAHTOB WU
Hax0XJIeHUEe COOCTBEHHOI'0 BapraHTa U 00OCHOBAHUE PEIICHUS);

® YCTaHOBJICHHME BO3JCHCTBUS MEXAYy O0OydarolMMHCs, OOydyeHHue
paboTaTh B KOMaHJ€, NPOSBIATh TEPIUMOCTh K JIF0OOOM TOUKE 3pEeHMs], yBakaTb
IPaBO KaXKJ0ro Ha CBOOOY CJIOBA, YBaXaTh €r0 JOCTOMHCTBA;

e (QopmupoBaHue y o0y4aroluxcsi MHEHUSI U OTHOILICHUS;

e (OpMHUPOBAHUE KUZHEHHBIX U NPO(ECCUOHATBHBIX HABBIKOB;

® BBIXOJ Ha YPOBEHb OCO3HAHHOW KOMIIETEHTHOCTH O0Y4arOIIerocs.

[Ipy uCHONIB30BAaHUM MHTEPAKTUBHBIX ()OPM pOJIb MPENnojaBaTeisl Pe3Ko
MeHsieTCs, NepecTaéT ObITh LEHTPaJbHOW, OH JIMIIb pPEryJupyeT Mpolecc |
3aHHMMAaeTCs ero o0Iel opraHu3anueil, TOTOBUT 3apaHee HEOOX0IMMbIE 3aJaHusl 1
dopMynupyeT BONPOCHl MWJIM TeMbl JUid OOCYXJIeHus B TIpynmax, Aaér
KOHCYJIBTALIMM, KOHTPOJIUPYET BpEeMsl M TMOPSAOK BBIMOJHEHUS HAMEUYEHHOTrO
1iaHa. YYacTHHKM OOpalaroTcs K COLMAJIbHOMY OIBITY — COOCTBEHHOMY U
JIpYTUX JIIOACH, MpU 3TOM UM HPHUXOAMUTCS BCTyNaTh B KOMMYHHUKALMIO JIPYT C
JIPYrOM, COBMECTHO pEIlIaTh MOCTABJICHHBIE 3a/1ayd, MPEOA0JIeBaTh KOH(IUKTHI,
HaXOJUTh OOIME TOUKH COMTPUKOCHOBEHUS, UATH HA KOMIIPOMHUCCHI.

JUist perieHusi BOCIUTATENbHBIX U YYEOHBIX 3a/Ja4 MPErnoJaBaTeieM MOTYT
OBITh HCIIOJIb30BaHbI CIEIYIOIINE HHTEPAKTUBHBIE (POPMBI:

o Kpyrmslii cton (quckyccusi, 1e6athl)

Mo3roBoii mtypM ( OpeiiHCTOpM, MO3TOBasI aTaka)

JlemoBbIe U pOJIEBbIE UTPHI

Case-study (aHanM3 KOHKPETHBIX CUTYaIINi, CUTyal[MOHHBIN aHAIN3)
Macrep kiacc

CymiecTByIOT M Jpyrue BUIbl HHTEPAKTUBHOIO OOy4YeHUs (METOAUKH
«3aiiMu  mozunuio», «JllepeBo pemenuit», «llomnc-dpopmyna», TpeHUHrH,
COKpaTHMYECKUI JHUajor, TPYyMNHoBOe OOCYXKJAEHUE, HWHTEPAKTUBHAS 3KCKYypCHS,
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BUJICOKOH(BepeHIus, (OKyc-Tpynmna M Ap.), KOTOPble MOXKHO HCIOJIb30BaTh B
npoiiecce o0yuenus oOydaroniuxcs. Kpome toro, npenoaaBatenb Kadeapbl MOKET
IPUMEHSTh HE TOJHKO HBIHE CYIIECTBYIOIIME WHTEPAKTUBHBIE (DOPMBI, a Takxke
pa3paboTaTh HOBBIE B 3aBUCUMOCTHU OT IIEJIM 3aHSTHS, T.€. aKTUBHO y4acTBOBATh B
Mpoliecce COBEPIICHCTBOBAHUS, MOJIEPHU3AIIMK Y4eOHOTO Ipoliecca.

Cnenyer oOpaTuTh BHMMaHHE HAa TO, YTO B XOJI€ MOJTOTOBKH 3aHSATHS Ha
OCHOBE MHTEPAKTUBHBIX (POpM 00ydeHUS TIepe/1 MpernogaBaTeieM CTOUT BONIPOC HE
TOJILKO B BbIOOpe Haubosee 3PpPeKTUBHON U moaxoasmei GopMbl O0yUeHUS IS
M3YUYEHUS] KOHKPETHOM TEMBI, & OTKPBHIBAETCS BO3MOKHOCTH COUETATh HECKOJIBKO
METO/JIOB OOYyYEHUS I PElIeHHs] MPoOJEeMbI, YTO, HECOMHEHHO, CIIOCOOCTBYET
JydiieMy OCMbIcIeHUuI0 oOyuaromuxcs. IIpeacrtaBnsercss 1ienecooOpa3HbIM
paccMOTpeTh HEOOXOAMMOCTh HCIOJIB30BAHMS PAa3HBIX HWHTEPAKTUBHBIX (HopM
OOy4YeHHS IJIs1 PEIICHUSI IIOCTABIICHHOM 3a1a4H.

[IpuHUIIBEI pa0OTHl HA UHTEPAKTUBHOM 3aHSTHH:

® 3aHSTHE — HE JIEKIIUs, a 001as padora.

® BCE YYAaCTHUKHM PaBHbI HE3aBHCHUMO OT BO3pacTa, COIMAJIBHOTO CTaTyca,
OIbITa, MECTA Pa0OTHI.

® KaXblii y4aCTHHK HMMEET MpaBO Ha COOCTBEHHOE MHEHHE MO JI000MY
BOIIPOCY.

® HET MecTa MPSMON KPUTHKE JIMYHOCTH (MOJBEPTHYTHCS KPUTHKE MOXKET
TOJIBKO HJIes).

® BCE CKa3aHHOE Ha 3aHSITHH — HE PYKOBOJICTBO K JIEHCTBUIO, a UHPOpMaIus
K Pa3MBIIUICHHUIO.

AJNTOPUTM NPOBEJACHUSI UHTEPAKTUBHOTO 3aHSITHS:

1. [ToaroroBka 3aHsATHS

2. Berymnenue:

3. OCHOBHAs 4acCTh:

OcoOEHHOCTH OCHOBHOM YacTH OMNpPENeNsIoTCs BbIOpaHHOW  (dopmon
WHTEPAKTUBHOTO 3aHATHS, U BKIIOYAET B CEOs:

3.1. BoisicHeHUE MO3UIUN YYaCTHUKOB;

3.2. CerMeHTanusi ayguTOPUM U OpraHu3alus KOMMYHHUKALUH MEXKIY
CErMEHTaMH. JTO O3Ha4yaeT (POpMUPOBAHHE 1IENEBBIX TPYII MO OOUIHOCTH
Mo3uIui Kaxaou w3 rpynn. I[lpousBoguTcs oObEIMHEHHE CXOIHBIX MHEHHI
pa3HBIX YYaCTHHUKOB BOKPYT HEKOTOPOW TO3UIMH, (POPMUPOBAHUE E€IIUHBIX
HaIpaBJICHUI pa3padaThIBAEMbIX BOMPOCOB B paMKax TE€Mbl 3aHATHS U CO3AACTCS
W3 ayAUuTOpUM HAOOp Tpynm C pa3HbIMU MO3UIUSAMH. 3aT€M — OpraHu3aius
KOMMYHUKAIIMM ~ MEXJy CErMEHTaMu. OTOT IIar SBIsSETCS  OCOOEHHO
() PEKTUBHBIM, €CJIM 3aHSATHE TPOBOJUTCS C JOCTATOUYHO OOJIBIIION ayIUTOpPUEH: B
ATOM CJiydyae CErMEHTUPOBAHME MPEACTaBIseT COOOM HMHCTPYMEHT MOBBIIICHUS
WHTEHCUBHOCTHU U dY(PPEKTUBHOCTU KOMMYHHUKAITUH.

3.3. HHTepakTUBHOE TMO3UIIMOHUPOBAHUE BKIIOYAET YEThHIpE JTamna
WHTEPAKTUBHOTO MO3UITMOHUPOBAHNUS: 1) BRIICHEHHE HAOOpa MO3UIUN ayAUTOPHH,
2) OCMBICIIEHHE OOIIEro Il ATUX IO3WIMH COJEpKaHUs, 3) MEePEOCMBICICHUE
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ATOTO COJIEPIKAHMSI M HATIOJTHEHUE €r0 HOBBIM CMBICTIOM, 4) (OpMUPOBAHUE HOBOTO
HaboOpa Mo3UIMii Ha OCHOBAHUH HOBOTO CMBICIIA)

4. BeiBojwl (pediiexcus)

WNuTepakTriBHOE 0OyYEeHHE MO3BOJISICT peIIaTh OJHOBPEMEHHO HECKOJIBKO
3a7a4, TJIABHOW M3 KOTOPBIX SBJSETCS Pa3BUTHE KOMMYHHKATHBHBIX YMCHHHA H
HaBbIKOB. JlaHHOEe OOyuYeHHE TOMOTaeT YCTAaHOBIEHHUIO SMOIIMOHAIBHBIX
KOHTAaKTOB MEXKIy yYallUMHCs, OO0eCTieunBaeT BOCIUTATEIbHYIO 3ajady,
MOCKOJIBKY TIpHy4aeT paboTaTh B KOMaH[E, MPHUCITYIIUBATHCS K MHEHHIO CBOMX
TOBApHIIEH, 00CCTICUNBACT BHICOKYIO MOTHUBAITHIO, TPOYHOCTH 3HAHU, TBOPUYECTBO
1 (haHTa3u0, KOMMYHHUKAOEIIbHOCTh, AKTUBHYIO KH3HECHHYIO TO3HIINIO, IIEHHOCTh
WHIWBUYaIbHOCTH, CBOOOIYy CaMOBBIPOKCHHS, AaKIEHT Ha JESITEIbHOCTS,
B3aMMOYBKECHHE W JIEMOKPATHYHOCTh. VICTIOIB30BaHMEe WHTEPAKTUBHBIX (POpM B
mporecce OOyYeHHS, KaK TMOKa3bIBACT MPAKTHKA, CHUMAET HEPBHYIO HArpy3Ky
oOyJaromuxcs, JaeT BO3MOXHOCTh MEHATh (GOPMbI HX JICATEIHHOCTH,
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:kanusi AucuumiuHbl BJ1.07 «EcTrecTBO3HaAHMe»

Tekyuryto arTecTanuio (TEKyIIUi KOHTPOJIb) YPOBHS YCBOEHUSI COACPKAHUS
y4eOHOM MUCHMIUIMHBL (MOAYJISI) PEKOMEHIyeTCS MPOBOAUTH B XOJI€ BCEX BUJIOB
y4€OHBIX 3aHSATUM METOJIAMHU YCTHOTO U MMUChbMEHHOTO orpoca (padort), B mpoiecce
BBICTYIUICHUHA OOy4YaronIuXxcsi Ha CEMUHApPCKUX (MPAaKTUYECKUX) 3aHATHIX U
3aIuThl pedepaToB, a TAKKE METOAOM TECTUPOBAHUS.

KadectBO mnHCBMEHHBIX pabOT OIICHUBAETCS MCXOJs U3 TOT0, Kak
oOyyJarormuecs:

1. BeiOpaniu 1 ucnoidb3oBaid  GOpMy U CTUJIb  UBJIOKEHUS,
COOTBETCTBYIOIIHE LEISIM U COAECPKAHUIO TUCIIUIUINHBI,

2. [IpuMeHunM CBSA3aHHYIO C TeMOW HH(OpPMAIUIO, WCIONB3YS TPHU ITOM
MOHSATUMHBIA anmapar CreyaiicTa B JaHHOW 00J1acTH;

3. [IpencraBunu CTPYKTYPUPOBAHHBIA W TPAMOTHO HAIMCAHHBIA TEKCT,
HMMEIOIINI CBSI3HOE COJCPKAHUE.

2.1.3.2. IIpomesxkyTouHasi aTTecTanusi (MTOrOBbIH KOHTPOJIb) YPOBHSI
ycBoenusi copep:xxkanus nucuuniannbl /.07 «EcrecTBo3HaHue)

[IpomexxyTouHast arrectanus (MTOTOBBIM KOHTPOJIb) Ha O4YHOU (dopme
oOydyeHUsT TPOBOAUTCA B BUJICE KOHTPOJIBHOM pabOThl B XOJ€ 3UMHEH
HK3aMEHAIMOHHON ceccuu U IU(GEpeHIMPOBAHHOTO 3auéTa B XOJ€ JIeTHEU
HK3aMEHAI[MOHHOM CECCUU C BHICTABIEHUEM UTOTOBOM OLICHKHU IO JUCHUILINHE.

[IpomexxyTounast arrecranust (MTOTOBBI KOHTPOJb) Ha 3a04HOM (opme
OoOy4eHHs MPOBOJUTCS B BHUJIE JOMAIIHEW KOHTPOJILHOW pabOTHl B XOJA€ 3UMHEMN
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PK3aMEHAIMOHHOW ceccun U audpepeHnupoBaHHOTO 3a4€Ta B XOJE€ JIETHEU
IK3aMEHAIIMOHHOMN CECCUM C BBICTABJICHUEM MTOTOBOW OLICHKH 110 JUCIUTLINHE.

K nuddepenimpoBaHHOMy 3a4éTy JTOMYCKAIOTCS OOYYaONIUECs, YCICIIHO
BBIMOJIHUBIIIME BCE BHJbI OTYCTHOCTH, MPEIYCMOTPEHHBIC IO JUCIUILIMHE
y4eOHBIM TUIaHOM. B Xxone muddepeHIMpoBaHHOTO 3a4EéTa MPOBEPSAETCS CTEICHb
YCBOCHHS MaTepuaja, YMCHHE TBOPYECKH M ITOCIICJOBATEIIbHO, YETKO U KPATKO
OTBEYaTh Ha IIOCTABJICHHBIC BOMPOCHI, JIENaTh KOHKPETHBIC BBIBOABI U
dbopMypoBaTh OOOCHOBAaHHBIE NpEIOKCHHS. MTOroBas OIICHKa OXBAaThIBACT
IIPOBEPKY JOCTHKCHHSI BCEX 3asBJIICHHBIX IIeJICH HM3Y4YCHHS JTUCIMIUIAHBI |
IIPOBOJMTCS JIJII KOHTPOJIS YPOBHS IMOHUMaHHS OOYYaIOIIUMUCS CBSI3E€H MEXTY
pa3IMYHBIMH €€ dJIEMECHTaMH.

B Xoe UTOroBOro KOHTPOJIS aKIEHT JIEIAeTCsl Ha TIPOBEPKY CIIOCOOHOCTEH
o0yJaromuxcss K TBOPYECKOMY MBIINIICHHIO H HWCIOJb30BAaHUIO TOHSITHHHOTO
amnmapara  JUCHUIUIMHBI B PCIICHHMH  NPOPECCHOHATIBHBIX  3a7ad IO
COOTBETCTBYIOIIEH CIICIIHAIEHOCTH.

3HaHusA, yMeHHS oOydamomuxcs Ha AuGQGEepeHIIMPOBAHHOM  3auéTe
OILICHUBAIOTCS TI0 MATHOAUTBHON cucTemMe. OrieHKa OOBABISAETCS 00yJaroImeMycs
10 OKOHYAaHWU €ro oTBera Ha muddepennupoBanHoM 3auére. [lomokuTenbHas
OILICHKA («OTIUYHO», «XOPOIIO», «YJAOBICTBOPUTEIHHO» 3aHOCHTCS B 3a4ETHO-
9K3aMCHAIMOHHYI0 BEIOMOCTh M 3a4CTHYIO KHIDKKY JIMYHO IIpErojaBaTelieM.
OrcHKa «HEYJOBJICTBOPHUTEILHO» IPOCTABISAETCS TOJBKO B SK3aMCHAIIMOHHYIO
BEJOMOCTb.

2.1.3.3. Kputepun onleHKH Y4eOHBIX T0CTUKEHUI 00yYalonuxcs

KauectBo oTBeTOB U pemieHuss 3anad  (3ajlaHdii) OLIGHUBAIOTCA Ha
«OTJIMYHO», «XOPOIIIO», «YTOBICTBOPUTEIHLHO» U «HEYIOBICTBOPUTEIHLHON.

O1eHKa «OTIMYHOY» BBICTABISIETCS 00yUaIOIeMyCsl, €CIIH:

1. JlaHbl McYepIbIBarONINEe 1 00OCHOBAHHBIC OTBETHI HAa BCE MOCTABJICHHBIC
BOINIPOCHI, TMPABWJIBHO M paldOHAIBHO (C WCIOJB30BAHUEM PalMOHATBHBIX
METOJIMK) PeIIeHbl COOTBETCTBYIOIIUE 3a/1a4H;

2. B oTBeTax BBIACISIIOCH TJIABHOE, BCE TCOPETUUCCKUE TTOJIOKCHHUS YMEIO
YBSI3BIBAIACH C TPEOOBAHUSAMHU PYKOBOISAIIUX TOKYMEHTOB,;

3. OTBeTHI OBUTM YETKMMH U KPATKUMHU, & MBICITH M3J1arajiuch B JIOTHYCCKOM
MOCJIEIOBATEIHLHOCTH;

4. TlokazaHO yMEHHE CaMOCTOSITEIIbHO AaHAIM3UPOBATH (DAKThI, COOBITHS,
SIBJICHHUSI, TIPOIIECCHI B UX B3AMMOCBSI3H U JTUATEKTUIECKOM PA3BUTHUHU.

OreHKa «XOpOIII0Y» BBICTABIIACTCS 00YUAIOIIEMYCSl, €CIIH:

1. JlaHBI IOJTHBIC, JOCTATOYHO 0OOCHOBAHHBIC OTBETHI Ha ITOCTABJICHHBIC
BOMPOCHI, ITPABWIIBHO PEIICHBI MPAKTUYECKUE 3aIaHNS;
2. B oTBeTrax He Bcerza BBIACISIOCH TJIaBHOE, OTJ/ICIBbHBIC MOJI0KCHHUS

HEJIOCTATOYHO YBSA3BIBAIUCH C TPEOOBAHMSIMHU PYKOBOJSIIUX JOKYMEHTOB, MpHU
pELICHUM IIPAKTUYECKUX 3a1a4 HE BCErJa MCIOJIb30BAINCh PALMOHAIBHBIE
METOJIMKH PACUYETOB;

3. OTBeThl B OCHOBHOM OBLIIM KPATKHUMH, HO HE BCET/1a YETKUMH;
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4. Tlokazano cnaboe yMEHHE CAMOCTOSTEIbHO AaHATU3UPOBATh (PaKTHI,
COOBITHS, SIBJICHUS, TIPOIECCHI B KX B3aUMOCBSI3H M TUAJICKTHYESCKOM Pa3BUTHH.

O11eHKa «yIOBJIETBOPUTEIILHOY» BBICTABIISICTCS 00YyUarOIMeMycsl, €CIIH:

1. Jlanel B OCHOBHOM TIpaBHWJIbHBIC OTBETHI HAa BCE ITOCTaBJICHHBIC
BOIIPOCHI, HO 0€3 JIOJDKHOM TITyOMHBI 1 000CHOBAHUS, TP PEIICHUU TIPAKTUICCKUX
3a1a4  OOYYArOIIUICSA HCIIONB30Bal NPESKHUM OMBIT M HE TPHUMCHSUI HOBBIC
METOJHMKH BBIITOJTHCHUS Pacdy€éToB, OJHAKO HAa YTOYHSIONIME BOIPOCHI JaHBI B
11€JI0M MPaBUIIbHBIE OTBETHI;

2. [Ipu oTBeTax HE BBIACISUIOCH TJABHOE; OTICIBHBIC IOJIOKCHUS
HEJIOCTATOYHO YBS3BIBAINCH C TPEOOBAHMSIMH PYKOBOJSAIIUX JTOKYMEHTOB, IPH
pEIICHNH MPAKTHYECKUX 3a7ad HE WCIOJIB30BAINCH PAIMOHATBHBIE METOIUKU
pPacy€ToB;

3. OrtBersl OBUIM MHOTOCIIOBHBIMH, HEYETKMMU H 0€3 JIOJKHOM
JIOTUYECKOM TOCIIEA0BATCIIBHOCTH, Ha OTACIbHBIC JOMOJIHHUTEIbLHBIC BOIPOCHI HE
JIaHbI TIOJIOXKUTEIIbHBIC OTBETHI;

4, TlokazaHO HEyMEHHE CaMOCTOSTCIHPHO aHaJU3UpOBaTh  (PaKTHI,
COOBITHS, SIBJICHUS, TIPOIIECCHI B X B3aUMOCBSI3U U JTUAJEKTHYECKOM Pa3BUTHHU.

O11eHKa «HEYIOBJICTBOPHUTEIHHO» BBICTABIISETCS OOydYarOIIEMYyCs, €Clid He
BBITIOJTHEHBI TpeOOBaHMS, COOTBETCTBYIOIIHE OLICHKE “‘YOBICTBOPUTEILHO .

2.2. MeTonnyeckne yKazaHnusi 00y4arouumcs
2.2.1. MeroanuecKkue peKOMEHIANMH M0 HANTUCAHUIO pedepaTa

Jlns nHavama paboThl Haj pedepaToM HEOOXOAMMO BBIOpaTh TEeMy U
mojo0parTh MO HEW JIuTepaTypy. B KadecTBe JHUTEpaTypHBIX HCTOYHUKOB MOTYT
BBICTYNaTh MOHOTpaduu, COOpPHHUKH, pa3IUYHbIC CIPABOYHBIE W3JIaHUA,
NEPUOUYECKUE HW3IaHMs. 3aTeM HEOOXOIMMO O3HAKOMHUTHCS C COACpKaHUEM
JUTEPATYpPhl, CO CIIPABOYHBIM aIlapaTOM W3JaHHs, U3yYUTh OTJIABJICHUE KHUTH.
Bri6opouHo, 6erio mpoudTh OTAENbHBIE YacTH WM TJaBbl KHUTH, CJENaTh
KpaTKHE 3alUCH 10 MTPOYNTAHHOMY MaTepuay.

CocraBuTh IJ1aH HanUcaHus pedeparta 1Mo Cieayrolen cxeme:

Beenenne. Bo BBemenum pedepara 000CHOBATH BBIOOP JaHHOW TEMBI,
KOPOTKO pacckas3aTh O TOM, IOYEMY OHA 3aMHTEpECcOBajia aBTopa.

I rmaBa. BerynurenbHass 4acTh. DTa KOpPOTKas TJiaBa JOJDKHA COJAEpPKaTh
HECKOJIbKO BCTYIMUTEIBHBIX MPEIIOKCHHH, HEIOCPEACTBEHHO BBOIAIINX B TEMY
pedepara.

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

Il rnaBa. 3akmouenue. B 3Tol riaBe aBTOp MOABOIUT UTOT pabOTHI, JeIaeT
KpaTkuii e€ aHanu3 u GopMyIupyeT BHIBOIBI.

Teneps MOKHO MpUCTYNATh K HAIIMCAHUIO camoro pedepara.

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

Ornasnenue pedepara. B Hauane pedepaTta 10J1KHO OBITH JaHO OTJIABJICHUE,
B KOTOPOM YKa3bIBAKOTCS HOMEpPA CTPaHUIl IO OTACIbHBIM I1aBaMm. Kaxnmas riasa
TEKCTa TOJKHA HAYMHATHCS ¢ HOBOTO JINCTA, HE3aBUCUMO OT TOT0, 1€ OKOHYNJIACh
IPEABLIYIIAS.

Texct pedepara. Tekcr muiiercs Mo ImjaHy Ha OJHOM CTOPOHE JIHCTA.
CoxkpaiieHusi CJIOB B TeKCTe pedepaTa HE HCMIONB3YIOTCS. B KoHIlE paboOThI
IpUIIaraeTcs CIIUCOK HCITOJIb30BAaHHOM JUTEPATYPHI.
JlutepaTypHbI€ CCBUIKHU CIEAYET pacroiaraTh B CTOJIOUK B CIEAYIOUIEM MOPSAKE:

¢ HOpPMATHBHBIE JJOKYMEHTHI,

¢ KHUTH 110 TeMe pedepara (1o andaBuTy aBTOPOB);

¢ Ta3eTHO-KypHaJbHBIE CTaThb (MO andaBUTy aBTOPOB CTaTel, C yKa3aHUEM
Ha3BaHUU T'a3eT U KYpPHAJIOB, TO/1a U3/1aHUs U HOMEPA);

¢ DJIEKTPOHHBIE PECYPCBHI.

Jlnsa HanucaHus pedepara Jydlle HCHOIb30BaTh JHUCTHI MUCYeH Oymaru
CTaHIapTHOTO (hopMara.

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

O6BEM pedepata nomkeH ObITh 20 — 25 cTpaHUIl, KOTOPBIE JOJKHBI OBITh
MIPOHYMEPOBAHBI.
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2.2.2. MeToanuyeckue peKoMeH AU 10 BbINOJHEHUIO PACY€THO-
rpagpuyeckux padoor.

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

[lepen pemieHneM KakJ10¥ 3a7aun HaJO BBINKUCATh MTOJHOCTHIO €€ YCIOBUE C
YHUCIIOBBIMU JAHHBIMHU, COCTaBUTh aKKypaTHBIA 3CKU3 B MaciiTabe M yka3aTh Ha
HEM B YUCJIaX BCE BEJIMYMHBI, HEOOXOAUMBIE JIJIsl pacyeTa.

PemieHne MOMKHO CONPOBOXKAATHCS KPATKUMH, IOCIEIOBATEIbHBIMA H
TPaMOTHBIMHU 0€3 COKpAIIEHHS CJIOB OOBSICHEHUSIMHU U YepPTEeKaMH, Ha KOTOPBIX BCE
BXO/ISIIIIME B PacueT BEITMYMHBI JOJKHBI ObITh TOKa3aHbl B yncnax. Hamo u3berats
MHOTOCJIOBHBIX TOSICHEHUH U nepeckasa yueoHuka. [lpu nmonp3oBanuu popMynamu
WIH JAaHHBIMHM, OTCYTCTBYIOUIUMH B y4eOHHKE, HEOOXOJUMO KpaTKO U TOYHO
yKa3bIBaTh UICTOYHUK (aBTOp, Ha3BaHUE, U3JJaHUE, CTPAHULIA, HOMEP (POPMYJIBI).

He cneagyer BbIUMCIATH OONBIIOE YHCIO 3HAYAIIMX LUQP, BBIYUCICHUS
JOJIKHBI COOTBETCTBOBATH HEOOXOJUMOW TOUHOCTH.

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

Bce mapamerpnl, HEOOXOIUMMBIE ISl pacyeTa: BEKTOPbI, OCH KOOPAMHAT,
YTJIbl, pa3Mephl T0KHBI OBITh N300paKEHBI HA PUCYHKE.

I'paduxkyn u cxembl NOMKHBI OBITh AKKYPATHBIMU, UX pa3MeEpPbl JTOJIKHBI
MO3BOJIUTh SICHO TIOKa3aThb pPa3MEPHOCTh; YKa3blBaTh E€IUHULBI IOJTYYaeMBbIX
BEJIMYMH HY)KHO 00s3aTeNbHO. PacuéTel HEOOXOJUMO COMPOBOXKIATh KPATKUMU
NOSICHEHUSIMU (Kakue (pOopMyIibl WIIM TEOPEMbl IPUMEHSIOTCA, KaK MOJTY4atoTCs T
WM UHBIE PE3YJIBTATHI U T. [1.) U MOAPOOHO M3JIaraTh BECh XOJl PACUETOB.

2.2.3. Meroauyeckne peKOMeH/IAMH M0 BbIMOJHEHUI) KOHTPOJbHBIX
padort

[lepen HayamoM KOHTPOJBHOM PabOTHI CIEAYET U3YYUTh COOTBETCTBYIOIIHIA
TEOPETUUYECKHM MaTepuall 10 Yy4YeOHWKY WM KOHCIEKTy Jekuuil. Ecmu
IIPENOIAaBATENb JaJl BAM KOHKPETHBIE PEKOMEHIAIUH, YUYTUTE UX.

B KOHTpoOJIbHOM paboTe MOXKET OBITh TOJIBKO OJAWH BOMpoc. B 3ToM ciyvae
HEO0OXOJAMMO PACKPBITh OMpPEAEIIEHHbIN BOIPOC U3 Kypca AUCIUIUIMHBI, KOTOPBIA
c(hOpMyYIMPOBAH TAKUM 00pPa30M, UTO HEOOXOIUMO MPUMEHUTH METO/bl aHATU3A U
COTIOCTABJIEHUS.

Hpyroii T KOHTPOJIBHOU pabOThI BKIIOYAET B ce0sl HECKOJIBKO BOIIPOCOB U
OIHY WA HECKOJbKO 3aJad WM MpaKTUYecKuX 3ananuil. llucate Takyro
KOHTPOJIbHYIO Pa0OTy clielyeT YeTKO M JIAKOHWYHO, OTBEYash Ha BOIPOCHI U
IPaBUJIBHO peliasi 3a7aun, 6e3 MPOCTPaHHbIX paccyxaeHuid. KOHTpoibHbIE TaKOTo
TUna He TpeOyloT IIMPOKOro TMPHUMEHEHUS METOJOB aHaiu3a, I[HCaTh
KOHTPOJIbHYIO Pab0oTy HEOOX0UMO, MPUIAEPKUBASICH TPUHITUIA "BOMIPOC-OTBET".

Koutponbuast pabora momwkHa HUMETh UETKYIO CTpYKTypy. CTpyKTypa
KOHTPOJIbHOM Pa0OTHI 3aBUCUT OT CHELM(PHUKU M3ydaeMON AUCLUUILIMHBI, a TaKxkKe
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OT THUMAa KOHTPOJBHON paboThl. B cTpykType KOHTPOJBHONM pabOThl MOKHO
BBIJICJIUTH:

® TUTYJIbHBIN JUCT;
BBEJICHHE (B 3aBUCMMOCTH OT TUIIa BOIIPOCOB);
OCHOBHAsI YacCTh;
3aKJII0YEHHE (B 32aBUCUMOCTHU OT THUIIA BOIIPOCOB);
CIIUCOK JINTEPATYPBL.
Ha TuTynpHOM nucTe HEOOXOAUMO HamMcaThb Ha3BaHUE YYEOHOro
3aBeleHus, KadeApbl M yuyeOHOW MJWCHMIUIUHBL. 3aTeM YyKa3aTh Ha3BaHUE
KOHTPOJIbHON pa0boThl miau BapuaHT. [locne dero Hammcath coOctBeHHBIe DUO,
HOMEp TpyYMNIbl, Ha3BaHUE QakynbTeTa, crneuuaabHocth U OUO HayuHoTO
PYKOBOJIUTETIS.

@opMyIHpOBKAa YCIOBHS, €CIM OHO YKa3bIBa€TCsi HAa BTOPOM JIUCTE
KOHTPOJIHOM paboThl, JOKHA B TOYHOCTH COOTBETCTBOBATH  YCIIOBHIO,
IIOJIy4YEHHOMY OT IIPENOAaBaTENs.

Bo BBeseHHM KpaTKO HYHO KPaTKO HAMHCaTh IeJIb KOHTPOJIBHOU paboTHI,
MECTO U POJIb PaCCMAaTPUBAEMOTr0 BOIPOCA WM BOMPOCOB B M3ydaeMoOil yuyeOHOH
JUCLUIUINHE.

Ha ocHOBHYIO 4yacTh KOHTPOJIbHOM MPUXOAUTCS HauOOJIbIIAsl 4YaCTh PaOOTHI.
KonTponbHas n0KHAa cofepaTh OCHOBHBIE ONpEENICHUs, OOOCHOBaHMS U
JI0Ka3aTeNNbCTBA, ONMMCAHUE METOJUKH pacueTa, (JOpMyIIbl, a TAK)KE UMETh CChUIKU
Ha  HCIOJb3yEMbIE MCTOYHHUKHU uHpopmanuu. [Tucate KOHTPOJIbHYIO
paboTy HEOOXOIUMO C YYE€TOM TOTO, UYTO M3JlaraeMblii MaTepuai JOJHKEH ObITh
JIOTUYECKA B3aMMOCBs3aH. OCHOBHAasi 4acTh MOJKET TAaKXKe BKIIOYATh aHAJIU3
TEOpPUH BOIPOCAa MO TeME€ KOHTPOIbHOW paboThl. Ilocie 3Toro msnaraercs xon
pacCyXKJI€eHUH, OINHUCHIBAETCA MOCIEIOBATENIbHOCTh PACUETOB, MPUBOIATCA
IIPOMEKYTOUHBIE JOKA3aTeNbCTBA M PE3YyJIbTAaThl PEIICHHS BCEW MOCTaBIEHHON
3amaun. B ciydae, eciM KOHTPOJIbHAsE COAEPKUT TOJBKO 3aJauyd, TO OCHOBHAas
4acTh BKJIIOUAET B ce0s TOJIBKO YCIOBHS 33a4 U X PELIEHHE.

B 3akimroueHuM HaA0 HamWcaTh KPaTKUE BBIBOABI IO BBIMOJHEHHOU
KOHTPOJILHOM padoTe.

3areM NPHUBOJUTCS CIHMCOK HMCTOYHUKOB MH(pOpMaluu O(GOPMIICHHBIH IO
CTaHAApTYy.

2.2.4. MeToauyeckue peKOMEHAAIUM 10 BHIMOJHEHHIO TECTOBBIX 3aJaHU

[Ipu  TecTUpoBaHWM  HEOOXOAMMO  YETKO  YSACHUTH  OCOOECHHOCTU
IpeU1araeMoro BUa TeCTOB U CIIOCO0 €To BBIMOIHEHUS.

Bpemsi, oTBoaMMOE Ha BBITIOJTHEHHE TECTa, MOXKET BapbUpOBaThCs OT 10 110
20 MUHYT B 3aBUCUMOCTH OT OOIIETO YPOBHS MOJATOTOBICHHOCTH OOYYaroIIerocs,
JTalma W3Y4YeHHs TEMBbl, BUJA TecTa. 1ecTOBbIe 3aJaHUS BBINOJHAIOTCS Ha
OTJEJIBHOM JHcTe Oymaru, Ha KOTOPOM YKa3biBaeTcsl (amMuins oOydaromierocs,
rpymna, HoMep BapUaHTa.

[Ipu BBIIOJIHEHUH TECTOBOTO 3a/1aHUsl HEOOXOIUMO:



30

e BHUMATEJIBHO MPOYUTATH 3a/1aHUE;

¢ 3amucaTh OTBETHI TOJBKO LU(ppaMu U OyKBaMH, yKa3aB BHayaye 3aJlaHus,
a 3aTeM BbIOpaHHYIO0 IUGpPY WK OYKBY, KOTOpas COOTBETCTBYET MPaBUILHOMY
OTBETY.

2.2.5. MeToauveckue peKOMeHIAUM 110 PellleHUIo0 3a1a4

YMeHue pemarb 3a4ayd  ABISETCA OJHMM W3 OCHOBHBIX ITOKa3aTelen
rIIyOUHBI OCBOEHHS Y4eOHOTO MaTepuraa Mo €CTeCTBEHHOHAYYHBIM JUCIUILITHHAM.

Yrobbl pemaTh 3a7aud, HYXHO pa3o0paTbcsi B TOM, UYTO OHH COOOMU
IIPEACTABISIIOT, KaK YCTPOEHBI, U3 KAaKUX COCTAaBHBIX YaCTE€W COCTOAT, KaKue
MMEIOTCS HHCTPYMEHTBI, C IIOMOIIBIO KOTOPBIX MPOU3BOAUTCS PELICHUE 3a/1a4.

IIponecc pemieHus 3amauyvd MOKHO PA3JEiaUTh HAa BOCEMb JTAIOB: aHAIU3
3a/layd; CcXemaTHyecKas 3aluch 3a7aud; IOUCK crocoba penieHus 3a1adu;
OCYILECTBJICHUE DEIICHUS 3aJadyu; IIPOBEpPKA pELICHMs 3aJayd; MCCIEI0BAHUE
3aaun; (popMyIHpoBaHUE OTBETA 33Jaul; aHAJIU3 PEIICHUS 3a/1a4H.

W3 yka3aHHBIX 3TaloOB MAThH SBISAIOTCA 00s3aTENIbHBIMU, U B TOM WM UHOM
BUJIE IPUCYTCTBYIOT B IPOLECCE pELICHMs JI000H 3amaun. DTO 3Tambl aHaIu3a
3aJa4uM, TOHCKa crocoba €€ peUIeHMs], OCYIIECTBJIEHUS PpEIICHUs, IPOBEPKU
pemieHus u ¢opMynupoBaHus oTBeTa. OcTanbHble TPHU 3Tamna (CxemMaThyeckas
3aMKCh 337a4M, WCCIEAOBAHHE 3aJa4d WU 3aKIIOYMTEIbHBIA aHalu3 pEUIeHUs)
ABJIAIOTCS HE 00A3aTEIbHBIMU B MPOIECCE PEIIEHUSI MHOTHX 3a/1ay.

[lepBoe, 4TO HYXHO CAENAaTh MPHU PEUIEHUH 3a7adyd — pa3o0paTbCcs B TOM,
YTO 3TO 3a 3a/1a4a, KaKOBbI €€ YCJIOBHS, B UEM COCTOAT €€ TpeOOBAaHMUS, a TAKKE
MOJIE3HO YCTAHOBUTH BO3MOKHOCTH OOOOIIEHHUSI JaHHOM 3aJaud, BBISIBUTH €€
O0COOEHHOCTH, CONOCTABUTH JIAHHYIO 33/1a4y C paHee PEIIEHHBIMH.

B psne ciiyyaeB naHHBINM aHAIW3 HYXKHO 3anucarh. {1 3TOro ucnob3yrorcs
pa3JIMYHbIE CXEMAaTUYECKUE 3allMCU 3aJad, IIOCTPOCHHE KOTOPBIX COCTAaBIISAET
BTOPOM 3Tall nporecca pemenns. CxemaTudeckas 3aluch CIIy>)KUT OYEHb XOPOLIEH
dbopmoii, KOTOpas OpraHu3yeT TIyOOKHM M TUTAHOMEPHBIM aHaU3 3aj]adyH, |
MO3TOMY 3TOT 3Tall CJIMBAETCS BCErJa C aHAIM30M 3a/ayd, M Takxke o0yerdaer
camMO pelleHHe, TaK KaK, OMMpasCh Ha 3Ty 3alMCh, NPOIIE U Jerde oPOpMHUThH
pelieHue.

[Ipy nocTpoeHMHM CXEMAaTHYECKOM 3alMuCHh  3aJaud  MOXKHO  TaKke
UCIIOJIb30BaTh MAaTEMaTUYECKYIO0 CUMBOJIUKY, TAOJULbI U T. 1.

[lonck miana pemeHus COCTaBIIET LIEHTPAIBHYIO 4YacTh BCETO IIpolecca
pemenus. Haiins miaH, ero oCyliecTBICHUE YK€ HE COCTaBJISIET 0COOOro Tpyaa,
OHO TpeOyeT JUIIb TEXHUUYECKMX YMEHUN BBIMOJIHEHUS T€X ACHUCTBUIN U oneparuii,
KOTOpBIE M3Y4YarOTCsi B JNaHHOW aucuuiuivHe. Korga B mporecce BBINOJHEHUS
HaAlIGHHOTO crocoba pemnieHuss Mbl yOekgaemMcsi B €ro OIIMOOYHOCTH WITU
CJIO)KHOCTH, TO HY>KHO CHOBA BO3BpaIlaTbCsA K ITally ITOMCKA PELICHUsS U UCKATh
JPYTO# CIIOCO0 perieHus.

Korna cnoco6 pemienust 3a1ayu HailieH, €ro HYXKHO OCYIIECTBUTb, — 3TO
OyAeT yxe dYeTBEpThIil ATam Mpolecca peleHuss — JTal OCYIIECTBICHUS
(M3M0KEHUS) PELICHUS
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[Tocne TOro kak peleHHe OCYIIECTBICHO M M3JI0KEHO (MUCbMEHHO WIIU
YCTHO), HEOOXOIUMO YOEAMTHCS, YTO ATO PEIICHHE MpaBUIbHOE, YTO OHO
YIOBIIETBOPSIET BCEM TpeOOBaHMAM 3aaaud. [[as 3TOro MpoU3BOIAT MHPOBEPKY
pElIeHUs], UYTO COCTABIISET MATHINA ATl MPOIECcca PEIICHHUS.

[Ipu pemieHnd MHOTHX 3a/a4, HEOOXOJMMO KpOME TPOBEPKH TaKXKe
MPOU3BECTU HCCIEAOBAHUE 3aJayl, TO €CTh YCTAHOBUTH IMPHU KAKUX YCIOBHUAX
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.

YOenuBiminchr B TPaBUWIBHOCTH PEUICHUS W, €CIU HYXHO, MPOU3BEIs
UCCIIEIOBAaHHE 3a/1a4M, HE0OXOUMO YeTKO CPOpPMYIHPOBATH OTBET 3aJa4u, — 3TO
Oyner cenbMoil Atam mnponecca penieHus. Ecnu oTBeT 0co00 HE BBINUCHIBACTCH,
HaJI0 BCE YK€ €ro KaK-TO BBIJCIUTH (HAIpUMeEp, MyTEM MOJUCPKUBAHUS).

Takoke, B y4eOHBIX U MO3HABATENbHBIX LENSIX, 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. NI. JTO BCE COCTAaBISAET MOCJIEAHUN, HO HE
00s13aTeNIbHBINA, BOCKMOM 3Tl PEIICHHUS.
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