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Y4ueOHO-METOANYECKU KOMIUIEKC IUCHUIUIMHBI pa3pabOTaH Ha OCHOBE
nucbMa JlemapramMeHTa TroCyJapCTBEHHON TOJUTUKM B cdepe MOArOTOBKH
pabouunx kaapoB u JIIO «PekomeHnanuu mo opraHu3anuu NOJy4YeHUs] CPEIHETO
oOmiero oOpa3oBaHusi B Tpejesiax OCBOCHHS 00pa3oBaTENbHBIX MPOrpaMMm
cpeaHero mnpodeccuoHalbHOTO 00pa3oBaHMs Ha ©0a3e OCHOBHOIO OOIIEro
o0pa3oBaHus C yueToM TpeOoBaHMM (efepanbHbIX TOCYIaPCTBEHHBIX CTAHIaPTOB
U TnosiydaemMoil mpodeccuy UiM CIEUUaTbHOCTH CpelHero mpodecCroHaIbHOTOo
oOpa3zoBanusi» ot 17 mapra 2015 r. N 06-259 ¢ yyetoM npumMepHON IpOrpaMMsl
o0m1eo0pa3oBaTebHON  IUCHUIUIMHBL  «ECTeCTBO3HAHUEY, PEKOMEHIOBAHHOM
denepabHBIM T'OCYJAPCTBEHHBIM AaBTOHOMHBIM yupexaeHueMm «dDenepanbHbli
WHCTUTYT pa3Butus ooOpazoBanus» (OPI'AY «DPUPO») B kadecTBe NMpUMEpPHOM
IporpaMMBbl ISl peanu3alii OCHOBHOM MNpodecCHOHaIbHOW 00pa3oBaTeNbHOM
nporpammbel CIIO Ha Ga3ze OCHOBHOTO 00I1Iero 00pa3oBaHUsl C IMOJIYYCHHEM
cpeaHero ob6mero oOpaszoBaHusi, npotokod Ne 3 or 21 wmwona 2015 r.
(peructpannonHbiii HoMep peteH3uu 373 ot 23 utonsg 2015 r. DI'AY «OUPO»).
Y4eOHO-MeTOANUECKUI KOMITJIEKC AUCIMIUIMHBI COOTBETCTBYET 0053aTEIbHOMY
MUHHUMYMY  COJepKaHus  cpeaHero  (mosHoro)  obmiero  obpa3oBaHus,
YCTaHOBJIEHHOMY MUHUCTEPCTBOM 00pa3oBaHusi U Hayku P®D, yTBepkIeHHOMY
npukazoM MuHucTtepcTBa 00pa3oBaHus W Hayku Poccuiickoit ®denepanuu OT
05.03.2004 Ne 1089.

Y4eOHO-METOAMYECKUI KOMIUIEKC TUCUUIUIMHBI YTBEPKACH Ha 3acCeJaHuu
Kadeapsl OOIIMX AUCUUILINH CPEAHETO MPO(PECCUOHATBHOTO 00Pa30BaHMS.

[Tporokon ot 14 ampenst 2017 1. Ne 8

H.JI. CrpenbiioBa

(MHAIHATTBI, (haMUITHST)

3aBenyromuii kaheapoin

'3 ¢

y ,(HO,I[HI/ICB)

Pa3pabotuuku: ‘
npenojaBarelb H.B. Tpodumona

(3aHMMaeMast TOJKHOCTD) Vnd)ﬂﬂl/yb) (vHMLMATBL, aMUIIHs)
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1. JABOPATOPHBIE 1 THTEPAKTUBHBIE 3AHSTHSA
MO TUCHUTIJINHE

bJ1.07 «EcTecTBO3HAHUEY
(MHIEKC, HANMEHOBAHUE TUCIIUILIHHEI)

1.1. Ilnanbl 1abopaTopHbIX 3aHATHI 0 aucuumuinae b/1.07
«EcTecTBO3HAHHE»

Tema 1. BBenenue
Ounas popma oOyuenust — 2 yaca, 3aouHasi popma oOydenus — 0 4acos.
®duzuka — (QyHgamMeHTadbHas Hayka O MpHUpojae. EcTecTBeHHO-HAYUHBIN
METOJ] TO3HAHUS, €0 BO3MOKHOCTH Y TPAHUIIbI IPUMEHUMOCTH.

OKCIEpUMEHT U TEOpHsl B MPOLECCE MO3HAHUSI MPUpobl. MoaeaupoBaHue
dbu3ndecKkux SBIEHUN W TpoleccoB. EcTecTBeHHO-HAaydHas KapTHHA MHpPa U €€
BAKHEHIIIAE COCTABJIAIOIIME.

EnuHcTBO 3aKOHOB PUPO/IBI U COCTaBA BelllecTBa BO BeenenHoil. OTKpbITHs
B (pu3KKe — OCHOBA Iporpecca B TEXHUKE U TEXHOJIOTUHU ITPOU3BOJICTRA.

Bormpocsr:
MopenupoBanue GU3MUECKUX SABJICHUNA U MPOIIECCOB

Tembl 7OKJIAA0B U HAYYHBIX COOOILIEHUN:
1. DKCIIEpUMEHT B €CTECTBEHHBIX HayKax
2. ®u3nvecKre TPUHIUIBI pad0Thl KOMIIBIOTEPA
3. Ucnonb30BaHue na3zepa B HAYKE U TEXHUKE
4. Boigarouuecst pU3uKu

[ToaroTOBKa MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI IS 3a0YHOM
dbopmbl 00ydeHus — 2 yaca
KoHTpoIbHBIE BOIIPOCHI:
1. ®uznka — pyHIaMEHTAIbHAS HAyKa O TIPUPOJIe
2. MonenupoBanue GU3NIECKUX SIBICHUI U MPOIIECCOB.
3. EcTecTBeHHO-Hay4YHasi KapTHHA MUPA
4. EnuHCTBO 3aKOHOB IIPUPOJIBI U COCTaBAa BEIECTBA BO BceneHHO.

Tema 2. MexaHuka

Ounas popma oOyuenus — 2 yaca, 3a0uHas popma ooydenus — 1 gac.

Kunemaruka. Mexanunueckoe nBrkeHue. Cucrema orcuera. Tpaekrtopus
JBH>KCHMUSL.

ITyts. [lepemenienne. PaBHOMEpHOE MPSAMOIMHEHOE BHKEeHHE. CKOPOCTb.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHHUSA. 3aKOH CIIOXKEHUS CKOpPOCTEH.
I'padpuxu pBmwxeHus. CpenHsii CKOPOCTh MNpPU HEPABHOMEPHOM JIBUXKEHUHU.
MrHoBeHHass  CKOpOCTb. PaBHOYCKOpPEHHOE€  MPSMOJMHEWHOE  JBUKCHHUE.
VYckopenune. CBobojgHOe TmajieHHe Teid. KpuBOJUHEMHOE ABMXKEHHE. YTJIOBas
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CKOpOCTh. PaBHOMEpHOE NBMKEHHME II0 OKPYXHOCTH. lLleHTpocTpemurenbHOe
YCKOpEHHE.

Jnnamuka. Macca u cuna. BzaumoneiictBue tei. 3aKkoHbl JUHAMUKH. CHITBI
B npupone. CrnocoObl u3MepeHus cuwi. MHepuuanbHas cUcTeMa OTCUETa. 3aKOH
BCEMUPHOTO TAroTeHus1. HeBecoMOoCTb.

3aKOHbl COXpaHEHUsI B MexaHuke. MMmynbc Tena. 3aKOH COXpaHEHUs
VMITYJIbCA.

PeaktuBHOE nBmkeHne. Mexanndyeckas pabora. MomHocTh. Pabota cuibl
TATOTEHUS, CUJIbI YIIPYTOCTH U CHJIbI TPEHUSL. MeXaHn4uecKast SHEPTUSL.

Kunernueckas sneprus. Kuneruueckas sneprus u padora. [lorennuanbnas
SHEpPrusT B TPABUTALMOHHOM 1moJie. [loTeHuuanbHas SHEpPrus  ymnpyro
nehOpMUPOBAHHOTO TeJa. 3aKOH COXpPAaHEHUS MTOJTHOW MEXaHUYECKOM YHEPTHH.

Bormpocsr:
HccenenoBanrie 3aBUCUMOCTH CUJIbI TPEHUSI OT MAacChl TeJA.

TeMbl JOKIaA0B M HAYYHBIX COOOIIICHMI:
1. JIsmxenue mianet COJHEYHOM CUCTEMBI
2. PeakTuBHOE JBM)KEHHUE B MIPUPOJIC U TEXHUKE
3. Pab6oter . HeroTona
4. Bo3MOKEH JI BEUHBIM JBUTATEIIH?

IToaroroBka NMUCbMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI [l 3a04YHOU
dbopMbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
MexaHn4deckoe ABUKECHHE
3aKOHBI TUHAMUKHU
Mexannyeckast paboTa 1 MEXaHUYECKask IHEPI U
[ToTeHManbHas U KHHETUYECKAst SHEPTHs

b NS

Tewma 3. OcHOBBI MOJIEKYJISIPHOU (PU3UKH U TEPMOJAUHAMUKU

Ounas popma oOyuenust — 4 yaca, 3aouHas ¢popma oOydeHus — 1 ygac.

MonekynsapHas (u3uka. ATOMUCTHYECKAss TEOpUS CTPOCHHs BEIIECTBA.
HabGmronennss U OmBITHI, MOATBEP)KAAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOCHHE
BellecTBAa. Maccel U pa3Mepbl MOJIEKYJ. TemnoBoe NBUKEHUE YaCTHI] BEIIECTBA.
bpoynoBckoe nBmxkeHue. Mpeanbnbiii ra3. Temmeparypa kak Mepa cpeaHen
KMHETUYECKOW DJHEPrUM YaCTUL. YPaBHEHME COCTOSIHUS WACAIBHOIO rasa.
N3omporieccsl u ux rpaduku. OOBsICHEHNWE arperaTHBIX COCTOSIHUI BEIECTBA U
$a3oBBIX TEPEXOJ0B MEXKIy HHUMH Ha OCHOBE AaTOMHO-MOJICKYJISPHBIX
MPEICTaBJICHUM.

CBsi3p MEXIY [NABICHUEM M CpPEIHEW KHUHETUYECKOW HDHEPTUEN MOJEKYJ
ra3a. PaGora raza. Mogens sxxunkoctu. [loBepXHOCTHOE HATSKEHUE U CMAaYMBaHUE.
Kpucramnmueckue u amopdHbie BenecTBa. XKuakue KpucTasuibl.

Tepmonunamuka. BuyTpenHsis sHeprusa. PabGora u Temioornaya Kak
CIOCOOBI M3MEHEHHWs BHYTpeHHeW »dHepruu. llepBblii u BTOpOW 3aKOHBI
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TepMoauHaMuKku. [lpuHnuner gerictBus TemioBblx wmamuH. KIIJ  TerumoBbix
nBuraresie. TernaoBble MAIIMHBI U UX MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBI,
CBSI3aHHBIC C MPUMEHEHNEM TETUIOBBIX MAIIIMH U MPOOJIEMbI SJHEPTOCOEPEIKEHUSI.

Bormpocsr:
ArperaTHbl€ COCTOSIHUS BEILIECTBA

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
1. TermoBble MAalIMHBI U KX IPUMEHECHUE.
2. Dkojoruyeckue MpoOJEMbl, CBSI3aHHBIE C MPUMEHEHUEM TEIUIOBBIX MAIUH U
IPOOIEMBI SHEPTOCOEPEIKCHHUS.
3. DOBorouus B3IVISA0B HA CTPOCHHE BEILIECTBA
4. ®da3oBbIC MEPEXOIbI MEXKTY arpEraTHHIMUA COCTOSIHUSIMU BEIIIECTBA

[ToaroroBka MUChbMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIMPOCHI JIJIsI 3a0UHOM
dbopmbl 00ydeHus — 2 yaca
1. 3akoHBI TEPMOJAMHAMUKH.
2. TloBepXHOCTHOE HATSHKEHUE U CMAauUBaHUE
3. Maccsl u pazMepbl MOJIEKYJT
4. TennoBoe ABMKEHHUE YACTHIL BEIISCTBA

Tema 4. OCHOBBI JIEKTPOJUHAMUKH

Ounas popma o0yuenus — 4 yaca, 3ao0unas popma o0yuenus — 1 qacos.

OnekTtpocTaThka. B3auMoAeicTBUE 3apsKEHHBIX TeNl. DJIEKTPUYECKHIA
3apsAd. 3aKOH  COXpaHEHUs  JJeKTpuueckoro 3apsga. 3akoH  KyioHa.
DNEKTPOCTATHUECKOE MOJIE, EF0 OCHOBHBIE XapAKTEPUCTUKU U CBSI3b MEKIY HUMHU.
[IpoBOAHUKH 1 U30IATOPHI B AJIEKTPOCTATUUECKOM IOJIE. DIEKTPUUYECKAS EMKOCTh
KOHJIEHCATOpa. DHEPTHUSI DJIEKTPOCTATUUECKOTO MOJIS.

[Toctostnubid  TOK. IlocTOosiHHBIM  snekTpuyeckuid Tok. Cuila  TOKa,
HaIpsHKEHUE, AIEKTPUUYECKOE CONpOoTHUBIEHUE. 3akoH OMa i ydacTKa LEnu U
MOJIHOM 3JIeKTpUuecKou uenu. PaboTa U MOUIHOCTh MOCTOSTHHOTO TOKa. 3aKOH
JIxoyns-Jlenua. TenmoBoe AEHCTBUE SIIEKTPUUECKOTO TOKA. DIEKTPUUECKUN TOK B
pa3IMYHBIX CpeAax.

MaruntHoe mose. MarHuTHOE IOJE€E M €ro OCHOBHBIE XapaKTEPHUCTHKH.
JleficTBUe MarHuTHOTO TIOJI Ha IMPOBOJHUK C TOKOM. 3akoH Awmmepa.
Onextpoasurarens. Cuna JlopeHna.

SBneHue BIEKTPOMATHUTHOM HWHAYKUWU. 3aKOH  3JIEKTPOMArHUTHOMN
uaaykuuu. IlpaBuno Jlenna. Camoumnaykuusa. WHIyKTUBHOCTb. OHeprus
MAarHuTHOTO MOJIA.

Bormpocsr:
COopka 3JeKTpUYECKOM 1eMr U U3MEPEHUE CUIIBI TOKA M HANPsHKEHUS Ha ee

Pa3JIMYHbIX Y4aCTKax.

Tembl JOKIIAA0B U HAYYHBIX COOOIIEHUI:



1. MarauTHOE noJjie 3eMin

2. [IpuMeHeHHE TICKTPOIBUTATEIIS B TEXHUKE

3. [IpupoHOE 3IEKTPUICCTBO

4. OCHOBHBIC XapaKTEPUCTUKHU IJICKTPOCTATUYECKOTO OIS

IToAroTOBKa MUCBMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI I 3A0YHOU
dbopmbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
B3anmonenicTBre 3apsiKEHHBIX TEI
[IoCTOSHHBIN PJIEKTPUUECKUN TOK
MarsHuTHOE MOoJI€ U €r0 OCHOBHBIE XapaKTEPUCTUKH
SIBneHue IEKTPOMAarHUTHOM HHIYKIUN

AW N =

Tema 5. Konebanust u BOJIHbI

Ounas gopma oOyueHus — 4 yaca, 3aounas popma odyueHus — 0 4acos.

Mexanuueckue kosiebanusi u BosHbl. CBoOoaHbie KoseOanus. Ilepuop,
4yacToTa U aMIUIMTyAa koyiebaHuil. ['apmonndeckue xonedanus. MaTtemaTtuyeckui
U TpYXKUHHbI MadATHUKH. [IpeBpamieHue »SHeprum Ipu TapMOHUYECKHX
KOJICOAHUSIX.

MexaHnueckue BOJHBI M WX BUIbL. 3BYKOBBIE BOJIHBI. YIIbTPa3BYKOBbIC
BOJIHBI. YIIBTPa3BYK U €0 UCIIOJIb30BAaHUE B MEIUIIMHE U TEXHUKE.

DneKTpOMarHuTHBIE KojeOanusi u BOJIHBL. CBOOOAHBIC AJIEKTPOMATrHUTHBIC
KoJie0aHusl.

KonebaTtenbHplii  KOHTYP. dopmyna ToMmcona. BrinyxneHHbIe
AJIEKTPOMArHUTHBIE KoJieOaHus. ['apMOHMYECKHE SJIEKTPOMATrHUTHBIE KOJICOAHUS.
OnekTpuueckuil pe3oHaHc. [lepemennbiii Tok. Dnekrporeneparop. Ilonyyenue u
nepeaaya aekTposHepruu. [Ipobiaemsl sHeprocoepekeHus.

OJIEKTPOMarHUTHOE  MOJIE.  DJIEKTPOMAarHuTHele  BOJHBIL.  CKOpPOCTh
AIEKTPOMArHUTHBIX  BOJIH.  [IpMHOMOBI ~ paguoCBA3M M TEIEBUICHUS.
Hcnonp30BaHnEe 3EKTPOMAarHUTHBIX BOJIH PA3JIMYHOIO IMANAa30Ha B TEXHUYECKHUX
CPEACTBAX CBSI3H, MEIUIIMHE, IPU U3YUEHUN CBOVCTB BEILIECTBA.

CseroBble BOJIHBL. Pa3BHUTHE MNpENCTAaBICHUN O NPUPOJE CBETA. 3aKOHBI
OoTpakeHus1 U mpenomieHus ceta. Murepdepenuus cpera. udpakius csera.
Hudpakauonnas pemerka. [lomspusanus cera. Jucnepcust cBera. JIMH3BIL
®opMyiia TOHKOH JIHH3BL. ONTHYECKHE PUOOPHI.

Bomnpocksr:
N3yueHne konedbaHuii MaTeMaTHYECKOr0 MasiTHUKA.
Nzyuenne untepdepeHun u qudpaxkiui CBeTa.

TeMbl JOKIa0B U HAYYHBIX COOOIIICHMIA:
1. Mcropus paivoCBsI3U U TEIEBUICHUSA
2. YIbTpa3ByK U €ro UCIOJb30BAHUE B MEJIUIIMHE U TEXHUKE.
3. Mcnonp30BaHuE 3JEKTPOMArHUTHBIX BOJIH B MEIUIIUHE U TEXHUKE
4. I'mobanbHast sHEepreTUdeckas mpodaemMa
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[ToaroTOBKA MUCEMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI IS 3a0UHOM
dbopmbl 00ydeHuss — 2 yaca
KoHTpobHBIE BOTIPOCHT:
Mexannueckre KoueOaHusl ¥ BOJTHBI
DNEKTPOMAarHUTHBIE KOJICOAHHs U BOJTHBI
DNEKTPOMarHUTHOE TOJIe
CBeTOBBIC BOJTHBI

=

Tema 6. DneMeHThI KBAHTOBOM (PU3UKH

Ounas popma o0yuenus — 4 yaca, 3ao0unas popma ooydenust 1 yac.

KBanToBbIe cBONMCTBA cBeTa. PaBHOBECHOE TEILIOBOE M3nydyeHue. KBanTtoBas
runore3a [lmanka. dortosnexktpuueckuid >Pdext. YpaBHeHHe ODWHINTEHHA A
BHenHero goroaddexra. PotoH. Jlapnenue csera. Jlyanusm cBOWCTB cBeTa.

®dusuka aroma. Moaenu crpoenus aroma. OnbiT Pesepdopaa. IlocTynarsr
bopa. OObsicCHEHME JMHENYATOr0 CHEKTpa BOJOpPOJAa HAa OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilorsonmienue u ucnmyckanue csera aromoM. KsaHToBas
sHeprud. IlpuHnun pelicTBUs MW HMCHOAB30BaHME  Jlasepa.  OnrTudeckas
CIIEKTPOCKOIIUS KaK METOJ U3YUYEHUS COCTaBa BELIECTBA.

@uszuka aTOMHOIO SApa M 3JIEMEHTAPHBIX 4acTHL. COCTaB M CTPOCHHE
aTOMHOTo sapa. CBoilCTBa SJAEPHBIX CHJI. ODHEpPrus CBA3M U Je(EeKT Macchl
aTOMHOTO sipa. PagnoakTuBHOCTE. Buabl pamoakTUBHBIX MPEBpALICHUI. 3aKOH
paaroakTUBHOTO pacnajga. CBoiicTBa HMOHUBHPYIOUIUX SAEPHBIX H3JIyYECHHI.
PannoakTuBHBIE M3ITyYEHUS] U UX BO3JIEHCTBHE HA >KMBBIE OpPraHU3Mbl. SIepHbIe
peakiuu. fnepHasi 3HEpreTuKa. DJIeMEHTapHbIC YaCTHIIbI.

DyHIaMEHTAIIBHBIE B3aUMOICUCTBHS.

Bompocsr:
Jyann3m CBOMCTB CBETA.

TeMmbl T0KIa0B U HAYYHBIX COOOIICHUIA:
1. icTopust KBaHTOBOM (hU3UKH
2. Vcnonp30BaHue Jlazepa B pa3HbIX cPepax 4elIoBEUECKON AesTENbHOCTU
3. O6mas Teopus MoJist
4. KopnyCKymsipHO-BOJTHOBOM yajii3M CBETa

[ToAroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJbHBIE BOIIPOCHI IS 3a0YHOM
dbopMbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
dotosnexTpuueckuii 3¢ dHexT
Monenu cTpoeHus: aToma
SIBneHHne paguOAKTUBHOCTU
DneMeHTapHbIe YaCTULIBI.

b NS

Tema 7. BcesienHasa U €€ PBOJIIONUS
Ounas gopma oOyueHus — 2 yaca, 3aounas ¢popma odyueHus — ) 4acos.
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Crpoenue u passutue Bceenennoil. Kocmonorus. 3Be3nbl. TepmosiiepHbIii
cunTe3. Moaenp pacmupsronencs BeeneHHou.

ITpoucxoxnenne ConHeuyHOU cuctembl. [IpOTOCOHIIE W MPOTOIUIAHETHHIE
obmaka. OOpazoBanue 1uIaHeT. [IpoGiema  CyliecTBOBaHMUS  BHE3EMHBIX
[UBUJIN3AIUH.

CoBpemenHas puznuecKasi KapTuHa MHpA.

Bomnpocsr:
HebOecHrble Tema

Tewmbl AOKIIAA0B U HAYYHBIX COOOIICHUI:
Teopust «60IBIIOTO B3pHIBaY
[TpoGiema cyiecTBOBaHUS BHE3EMHBIX IIUBUIIM3AIHIA
Knaccudukanus 38€31
Témuas matepus Bo BeceneHnoun

B

[ToAroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI JJIs 3a0YHOM
dbopmbl 00ydeHuUs — 2 yaca
KoHTpoJIbHBIE BOMPOCHI:
1. OBomrouus CoTHEYHON CUCTEMBI
2. TepMosimepHBII CUHTES
3. CoBpeMeHHbIE KOCMOJIOTUYECKUE MTPEACTABICHUS
4. CtpoeHue U 3BOJIIOIMS FATaKTHK

Tewma 8. OOmias 1 HeopraHudeckas Xumusi. Beenenue.

Ounas popma 00yuenus — 2 yaca, 3ao0unas popma ooyuenus — 0 4acos.

XumHueckass KapTHHa MHpa Kak COCTaBHAas 4acTh €CTECTBEHHO-HAYyYHOMU
KapTUHbl Mupa. Ponb XumMuM B KM3HM COBpeMEHHOro ooOmiectBa. Hoselmme
JOCTI)KEHUS! XMMUYECKOM HayKd B IJIaHE Pa3BUTHS TEXHOJOTMH: XMMHYECKas
TEXHOJIOTUSI — OMOTEXHOJIOTUSl - HaHOTeXHoorus. IlpuMeHeHHMe IOCTHXKEHUIt
COBPEMEHHOM XMMHHU B TYMaHUTApHOH chepe aesITeTbHOCTH 001IecTBa.

Bomnpocsr:
Ouuctka 3arpsi3HEHHON BOIBI

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
Pa6ots! B o6mactu xumuu M. B. JlomonocoBa
Xumus u papmaleBTUKa
Hctopust OTKPBITUS HEKOTOPBIX XUMUYECKUX 3JIEMEHTOB
[1mr0Cchl 1 MUHYCBI OBITOBOM XUMUHU

‘.bwl\)»—‘

[TonroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI ISl 3a09HOU
dbopmbl 00ydeHust — 2 yaca

KoHTpobHBIE BOTIPOCHT:
1. Posb XuMHUM B )KU3HH COBPEMEHHOTO OOIIECTBA
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2. Hoseilmune qOCTHKEHUSI XUMUYECKOW HAYKHU B IJIAHE PA3BUTUS TEXHOJIOTHIA
3. XuMuueckas KapTuHa Mupa

Tema 9. OcHOBHBIC TIOHATHS M 3aKOHBI XUMUH

Ounas popma o0yuenust — 4 yaca, 3aouHas ¢popma oOydeHus — 1 yac.

[TIpenmet xumuu. BemectBo. AtoM. Monekyina. XuMUYECKUN 3JIEMEHT U
dbopmeI ero cymiecTBoOBaHUS. [IpocThie U ClIOkKHBIE BelllecTBa. AJUTOTPOIHS U €€
MPUYUHBI.

Bomnpocksr:
Pacyetsl mo xumuueckum hopmynam

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHUI:
1. DBoIONMS TIPEACTABICHUM O CTPOCHUH BEIIECTBA
2. OnpenesieHne XMMUYECKOTO COCTaBa BEUIECTBA
3. B3auMocCBsI3b PU3UKH U XUMUH

[ToaroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI JJIsl 3a0YHOU
dbopmbl 00ydeHus — 2 yaca
KoHTpoJIbHBIE BOMPOCHI:
1. ITpenmet xumun
2. XUMUYeCKu# 371IeMEHT U (POPMBI €T0 CYIIECTBOBAHUS
3. IIpocThle U CIOKHbBIE BEIIECTBA
4. Annotponus U €€ NpUYKHbI

Tema 10. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucteMa XHUMHUYECKUX
aneMmeHTOB J[.M. MeHaeneeBa

Ounas gopma oOyueHust — 4 yaca, 3aouHasi popma oOydenus — 1 gac.

OtkpsiTue [lepuoguueckoro 3akoHa. [lepuoanyeckas cuctemMa XUMUYECKHUX
anemenToB J[.M. MenaeneeBa kak rpaduueckoe otobpaxkenue llepuoaudeckoro
3akoHa. [lepuonnueckuii 3aKOH M CHCTEMA B CBETE YUYEHHMS O CTPOCHHUM aToMa.
3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHHUSI HJIEKTPOHHBIX O000JOYEK aTOMOB U
XUMHUYECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTAMH MPOCTHIX U CIOKHBIX BEIECTB.
3nauenue Ilepuoanueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XUMHUYECKHX
anementoB JI.1I. MenneneeBa misg pa3BUTUSA HAyKM W ITOHMMAaHHUS XHMHUYECKOU
KApTUHBI MUDpA.

Bomnpocsr:
Peaknuu nonHoro oomena

TeMbl JOKIa0B U HAYYHBIX COOOIIICHMIA:
1. Pa6ote I. 1. Menpaeneena
2. IlonpITKH cucTeMaTH3alluy XUMHYECKHUX 3JI€MEHTOB
3. Ilepuoauueckas cucrema xumMuueckux »diemeHToB J[.MI. MeHnneneeBa Kak
rpaduyeckoe oroopakenue [lepuogudaeckoro 3akoHa.
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[ToAroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI JJIs 3a0YHOU
dbopmbl 00ydeHus — 2 yaca
KoHTpoJibHBIE BOMPOCHI:
1. [lepuoanueckuii 3aKOH B CBETE YUEHUSI O CTPOCHHH aTOMa
2. CtpoeHue 3JeKTPOHHBIX 000JI0UeK
3. 3nauenue Ilepuomuyeckoro 3axkoHa u Ilepuoanueckoil cUCTEMbl XUMUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKHU
4. 3aKOHOMEPHOCTH M3MEHEHUS XUMUYECKUX CBOMCTB MPOCTBIX M CIIOMKHBIX
BEILECTB.

Tema 11. Crpoenue BemiecTa

Ounas popma 00yuenus — 2 yaca, 3a0unas popma o0yuenus — 0 4acos.

[Tpupona xumudeckoil cesizu. KoBaneHTHas CBSA3b: HEMOJSPHAS U MOJSPHASL.
Honnas cBsi3b. Katuonsl u anmonsl. Mertammnueckas cBsizb. BogopoaHast CBS3b.
B3anMoCBSI3p KPUCTAUNIMYECKUX PEIIETOK BEIIECTB C PAa3IUYHBIMU TUIIAMH
XUMUYECKOH CBSI3U.

Bomnpocsr:
THNBI KPUCTAUIMYECKUX PEIIETOK

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
1. B3auMOCBSI3b KPUCTAIUIMYECKUX PEIIETOK BEIIECTB C Pa3IMYHBIMU TUIAMU
XHMHUYECKOH CBS3H.
2. XuMHYecKue 1 (PU3NIeCKHe CBONCTBA METAIIOB
«INEKTPOHHBIN Ta3» METAIJIOB
4. ArperatHbl€ COCTOSIHHS BEIIECTBA

(O8]

[ToaroroBka MUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI JIJIsI 3a0YHOMU

dbopmbl 00ydeHus — 2 yaca

KOHTpOIBHBIE BOITPOCHI:
[Ipupona XuMUUYECKOU CBS3H.
KoBaneHTHas CBSA3b: HEMOISPHAS U MOJISPHASL.
HNonnas cBs3b.
Metannunyeckas CBA3b.
Bonoponnas cBs3b.

Nk =

Tema 12. Boga. PactBopbl

Ounas popma 00yuenus — 2 yaca, 3ao0unas popma 0oyuenus — 0 4acos.

Bona B mpupozge, ObITy, TeXHHMKE M Ha Npou3BOACTBe. Du3MUECKUE U
XMUMUYECKHE CBOMCTBA BOJABI. 3arpsi3HUTENN BOJBI U crOocoObl ouncTku. JKecTkas
Bosla U ee ymsiryeHue. OnpecHeHUEe BOAbI. ATperaTHbIE COCTOSIHUS BOJBI U €€
Hepexobl U3 OAHOTO arperaTHOTO COCTOSIHUS B IPYTOE.
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PaCTBOPeHI/Ie TBCPAbIX BCHICCTB M Ta30B. 3aBHCHUMOCTD pPacTBOPUMOCTHU
TBEPAbIX BCIICCTB U I'a30B OT TEMIICPATYPHhI. MaccoBas A0JIs1 BEIIECTBA B PaCTBOPC
KaK CIT0c00 BBIPpAKCHHA COCTAaBa pacTBOpPA.

Bormpocsr:
Ouenka KauecTBa BOJIbI

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
PU3NYECKNE U XUMUYECKHNE CBOMCTBA MOPCKOM BO/IbI
Crioco6b! onpecHEeHUs BOJIbI
Hcnonb30BaHue BOJIbI B TPOMBIILIEHHOCTH
[TpoGaembI BOIOTIONB30BaHUS

AW N =

[TonroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI TSI 3a0YHOU
dbopmbl 00ydeHus — 2 yaca
KoHTpobHBIE BOTIPOCHT:
Teopust >EKTPOTUTHIECKON TUCCOIHAIIIH
PacTBOopeHune TBEP/IbIX BEIIECTB U T'a30B.
3aBUCHMOCTh PaCTBOPUMOCTH TBEPBIX BEIIECTB U Ta30B OT TEMIIEPATypPhl
du3nveckre U XUMHIECKHUE CBOMCTBA BOIBI

=

Tema 13. XumMnueckue peakiuu

Ounas popma oOydenus — 4 yaca, 3a0unas popma o0ydenus — 1 gac.

[TonsiTHE O XMMHUYECKOW peakuru. Tunel XuMuYecKkux peakunid. CKOpocTh
peakuu 1 (PaKTOPbI, OT KOTOPHIX OHA 3aBUCHT. TerIoBoi 3PPeKT XuMudIecKon
peakuu. XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

Bormpocsr:
Bnusnue pa3nuyHbix (PakTOPOB HA CKOPOCTh XUMUYECKUX PeaKIuil

TeMbl T0KJIa0B U HAYYHBIX COOOIICHUI:
1. KaranuzaTopbl XMMUYECKUX pEaKIUN
2. HHrubuTopbl XMMUYECKUX PEaAKIUN
3. XuMHUYECKOE paBHOBECHUE U CIIOCOOBI €r0 CMEILICHHS
4. TemoBoit 3¢hHeKT XUMUUECKON PEaKIIUU.

[ToaroroBka NMUCbMEHHBIX OTBETOB HAa KOHTPOJBHBIE BOIMPOCHI I 3a0YHOU
dbopMbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
. THIBI XUMUYECKUX pEAKIUN
. CKOpOCTh XUMHYECKOUN peakiuu

1
2
3. BawmsHME pa3nudHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITH
4. 3axon Bant-I'odda

Tema 14. Heoprannueckue coeTMHEHUS
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Ounas popma o0yuenus — 4 yaca, 3aounas popma ooyuenus — 0 4acos.

Knaccudukanus HeopraHMuecKuX COEIUHEHUM W uX cBoilcTBa. OKCHIBI,
KHCJIOTBI, OCHOBAHHUA, COJU. XUMHYECKHME CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAUHEHUN B CBETE TEOPUHU AJIEKTPOJIUTHUECKON AUCCOLUALIAH.
[Tonsitue o rugponuse cosieil. Cpena pacTBOPOB COJICH: KHCHasi, HEUTpaiabHas,
uiesiouHas. Bogopoausiii nokaszarens pH pactBopa.

Meramnbl 1 HemeTtaiibl. Metamel. O0mue ¢Gu3NUecKue W XUMHUYECKHE
CBOMCTBa METAJJIOB, OOYCIIOBJIEHHBIE CTPOEHUEM aTOMOB M KpHUCTAUIOB U
MOJIOKEHHUEM METAJJIOB B AJIEKTPOXMUMHUYECKOM psiy HamnpspkeHuid. OOmiue
crocoObI nofTydeHust MeTaiutoB. CIuiaBbel: YepHbBIC U IBETHBIC. KOoppo3us MeTamios
U CTI0COOBI 3aIIUTHI OT HEE.

Hemerannpl. OOmiasi xapakTepucTUKa TJIABHBIX MOATPYII HEMETAUIOB Ha
npuMepe rajioreHoB. OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIJIOB.

Baxnelimue CcoOeIMHEHUS METAaUIOB W HEMETAUIOB B MPUPOAE U
XO3MCTBEHHON JEATEIbHOCTH 4YEJOBEKA. 3allliTa OKPYXKAlolel cpelapl OT
3arps3HEHHUS TSKEIBIMU METaJlJIaMU, a30Ta, CEPBI, YIIIEPOIa.

Bormpocsr:
Peakuyn oOMeHa B BOAHBIX paCTBOpAaX 3JIEKTPOIUTOB.
Onpenenenue pH pactBopa conei.
BriTecHenne xsopom 6poma 1 ioz1a U3 pacTBOPOB UX COJIEH.
B3aumoseiicTBue METamIOB ¢ paCTBOpPaMH KHCIIOT U coJiei. Peakiuu oOmeHa B
BOJHBIX PACTBOPAX AIEKTPOJIMUTOB.

BN

Tembl JOKIIAA0B U HAYYHBIX COOOIIEHUI:
1. CrocoObl noy4eHust METaioB
2. BnusHue 3arpsA3HeHUs TSKETBIMU METalIaMHU Ha 37J0POBbE YEJIOBEKa
3. Hcnonp3oBaHME AJIEKTPOIUTOB U AJIEKTPOIIHM3A
4. Vcnonb30BaHUE MOBAapEHHON COJIM B Pa3HbIX cepax NesTeNTbHOCTH YeloBeKa

IToaroroBka NMUCbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI JIJIsI 3a0YHOU
dbopmbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
1. Knaccudukanus HeOpraHMIECKUX COSAMHEHUI 1 MX CBONCTBA
2. OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAILIIOB.
3. Bogpoponansiii nokazarens (pH)
4. duznyeckue U XUMHYECKHE CBOMCTBA METALIOB,

Tema 15. Oprannueckue COeIMHEHUS

Ounas gopma oOyueHus — 4 yaca, 3aounas ¢popma odyuenus — () gacos.

OCHOBHBIE TOHATHS OPraHUYECKOW XUMHUU H  TEOPHsl  CTPOCHUS
opraanueckux coenuneHuid. [loHsTre mzomepun. Buabl n3oMepun: CTpyKTypHas
(YyrepoaHoro CKejeTa, TOJOXKEHHS KpaTHOW CBSI3M WM  (PYHKIIMOHATHHON
TpYMIIB), TPOCTPAHCTBEHHAss. MHOT00Opa3ne OpraHMueCKUX COSIMHCHHIA.
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VYrneBonoponasl. [IpenensHble U HempenenbHbIe yrieBoAopoasl. CtpoeHue
YIIEBOAOPOAOB,  XapakTepHble  XHMHUYECKHE  CBOMCTBAa  yIJeBOJOPOJOB.
[IpencraBuTenu yriaeBoJOpPOAOB: METaH, ITHIICH, alleTuiIeH, Oen3oi. [Ipumenenue
yTIEBOAOPOJIOB B OPraHMYeckoM cuHTe3e. Peakuus noaumepusauuu. Hedts, ras,
KaMEHHBIN YTOJIb — MPUPOHBIE HCTOYHUKU
yTIE€BOJOPO/IOB.

Kucnopoaconepxaniue opranudeckue BemiectBa. Cnuptbl, KapOOHOBBIE
KHCTIOTBI ¥ CIIOXKHBIE 3(UPBI: UX CTPOEHUE U XapaKTepHbIE XUMHUUECKHE CBOWCTBA.
[IpencraBuTeM KUCIOPOACOACPKAINX OPTaHUIECKUX COSTUHEHUN: METHIIOBBIN U
STWJIOBBIA CIUPTHI, TJMICPUH, YKCYCHAas KHUCIOTAa. MbUIa Kak COJM BBICIIAX
KapOOHOBBIX KUCIOT. JKUPBI KaK CIIOKHBIE 3(DUPBHIL.

VYTneBoabl: TII0K03a, KpaxMall, [eJITI0I03a.

A30TcoziepKalllue OPraHUYECKUE COCIUHEHUS. AMHHBI, aMHUHOKHUCIIOTHI,
oenku. CtpoeHue W Ouosornyeckas (QyHKIMS OETKOB. XMMHYECKHE CBOMCTBA
OenkoB. ['eHeTHUeCKas CBSI3b MEXKAY KJIaCCAMH OPTaHUYECKUX COCAMHEHUI.

[Inactmaccel U BosnokHa. IloHatue o miuactMmaccax. TepMorutacTUUHBIE U
TEPMOpPEAKTUBHbIE ToJUMeEphl. OTIeNnbHblE NPEICTABUTENIM CHUHTETUYECKUX U
HCKYCCTBEHHBIX MOJINMEPOB: (benonodopmanbaeruHbie CMOIJIBI,
MOJIUBUHWIXJIOPU, TE(IIOH, LEILTYTOU.

[lonsiTue 0 XMMHUYECKMX BOJIOKHax. HaTypanbHble, CHUHTETUYECKHE W
UCKYCCTBEHHbIE BOJIOKHA. OTHENbHbIE MPEACTABUTENN XHUMUYECKUX BOJIOKOH:
alleTaTHoe (TpUaleTaTHBIA IIENK) W BHCKO3HOE BOJIOKHA, BUHUIXJIOPUIHBIC
(XJIOpUH), MOJUHUTPUJIbHBIE (HUTPOH), TMOJUAMHUAHBbIE (KampoH, HEIJIOH),
noaud(UpHLIE (JTaBCaH).

Bomnpocksr:
. O3HaKOMJIEHHE C CHHTETHYECKUMH U UCKYCCTBEHHBIMU TIOJTUMEPAMHU.
. Onpenenenre pa3aIMIHbIX BUJOB XUMUIECKIX BOJIOKOH.
. XMMUYECKUE CBOWCTBA YKCYCHOUM KHCIIOTHI: B3aMMOJACHCTBHE C MHINKATOPAMH,
metamnamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u ocHoBHBIME okcugamu (CuO).
4. O6patumas 1 HeoOpaTUMasl IeHaTypalus OCJIKOB.

[—

W N

Tembl 0K 0B U HAYYHBIX COOOLICHU:
. [IpumeHeHne HaTypalbHbBIX, CHHTETHYECKUX M UCKYCCTBEHHBIX BOJIOKOH
. [Ipumenenue miacTMacce B pa3HbIX cepax IesTeTbHOCTH YeIoBeKa
. Ctpoenue u buonorunueckas QyHKUUs OSIKOB
. Oprannyeckue BeIIeCTBa B )KH3HU Y€JIOBEKa

AW~

[ToaroTOBKA MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI IS 3a0YHOM
dbopmbl 00ydeHus — 2 yaca
KoHTposbHBIE BOTIPOCHT:
1. Teopusi CTpOCHHSI OPTAHUIECKUX COCTUHEHHM
2. CTpoeHHE ¥ XUMUYECKHE CBOWCTBA yTIIEBOIOPOIOB
3. AzoTcoaeprkalniie OpraHuIecKiue COeAMHCHUS
4. Kucnopoacoaepxaiiie OpraHnueCKue COeTHHEHUS
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Tema 16. Xumus 1 )KU3Hb

Ounas gopma oOyueHus — 2 yaca, 3aounas ¢popma ooyuenus — ) gacos.

XUMUST M OpPTraHW3M 4YeNOBEKa. XHWMHYECKHE OJJIEMEHTHI B OpraHU3Me
gyenoBeka. OpraHndeckue W HeopraHudeckwe BeriecTBa. OCHOBHBIE >KH3HECHHO
HEOOXOMMbIC COCTUHEHUS: OCJKH, YTIEBOMABI, KUPHI, BUTAMHUHBI. YTIJICBOABI —
TJIABHBIN HCTOYHHUK YHEPTHH OpraHu3Ma. Posib )KUpOB B OpraHn3Me. XO0JIeCTepHH U
€ro poJib B 3/I0POBbE YEIOBEKA.

MunepanbpHble BelIeCTBa B MPOIYKTAX WUTAHUSA, MHUIIEBbIE JT00aBKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObiTy. Boma. KauecTBo Bonbl. MomIMe U YUCTALIME CPEACTBA.
[IpaBuna 6e3omacHON pabOTHI CO CpencTBaMU OBITOBOW XUMUMU.

Bomnpocsr:
Ornpenenenue xene3a B IpOAYKTaX MATAHUS

TeMmbl T0KJIa0B U HAYYHBIX COOOIICHUIA:
1. [Tmrochl 1 MUHYCBI XOJIECTEPUHA
2. Yto Takoe cOanaHCUpOBaHHOE MUTaHuE?
3. MuUKpO3JIeMEHTHI B OPraHU3Me YelioBeKa
4. Ponb kene3a B OpraHu3Me 4esIiOBeKa

[ToaroroBka NMUCbMEHHBIX OTBETOB HAa KOHTPOJBHBIE BOIPOCHI I 3a0YHOU
dbopMbl 00ydeHus — 2 yaca
KOHTpOIBHBIE BOITPOCHI:
1. Xumuyeckue 3JIeMEHTHI B OPraHU3Me YEJI0BEKa
2. Ponb BUTAaMUHOB B OpraHU3ME YEJTOBEKA
3. YrieBoJbl — INIaBHbIA UCTOYHUK YHEPTUU OpPTaHU3Ma
4. Ponb 6elKOB B OpraHu3me

Tema 17. buosioruss — COBOKYNHOCTbh HAyK O >KMBOM MNpupojie. MeTomsl
HAyYHOI'O MMO3HAaHUS B OUOJIOTUU

Ounas gopma oOyueHus — 4 yaca, 3aounas popma odyueHus — ) gacos.

Kupast mpuposa kKak 0OBbEKT M3ydeHHs] OMOJOruu. MeToabl Hcclea0BaHus
KUBOU MpHUpoabl B Ononoruu. Onpesenenne kxu3Hu (C MpUBICYCHUEM MaTepuania
U3 pa3AesioB GU3MKHU U XUMHH). Y POBHU OpPTaHU3ALUU KU3HU.

Bomnpocsr:
Turnonorus >XxUBeIX OPraHU3MOB

TeMbl JOKIaA0B U HAYYHBIX COOOIIICHMIA:
1. [IpoGnema mpouCXOXKAECHUS KU3HU
2. B3anMOCBS3b JKMBOT'O M HEXKHMBOT'O BEIICCTB IIAHETHI
3. PaszHooOpa3zue xu3nu
4. Apnanrtaius ’KUBBIX CYIIIECTB K Cpejie 0OuTaHus
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[ToAroToBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI JJIs 3a0YHOU
dbopmbl 00ydeHus — 2 yaca
KoHTpoJibHBIE BOMPOCHI:
1. JKuBas npupoza kak 00beKT U3y4eHHUs] OMOJIOTUU
2. Mertops! uccnenoBaHusi OMOJIOTUN
3. Onpenenenue KU3HU
4. YpoBHHU OpraHU3AINH KU3HU

Tewma 18. Knetka

Ounas popma obyuenus — 4 yaca, 3ao0unas popma ooydenus — 1 gac.

Hcropust n3ydeHus KieTku. OCHOBHBIE MOJIOKEHHUS KJIETOYHOM TEOPHUHU.
Knetka — cTpykTypHO-(QYyHKIIMOHAIbHAS (3JIEMEHTapHas1) €MHHIIA KU3HU.

Crpoenue kinetku. IIpokapuoTbl M 3yKapuOTbl — HU3LIME U BBICIINE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbBIE KOMIIOHEHTBI KJIETKH 3YKapHUOT.
IToBepxHOCTHBIM ammapar. CxeMaTMYHOE ONHMCAaHHME KUAKOCTHO-MO3aWUYHOU
MOJIEH KJIETOUYHBIX MEMOpaH.

[MuTonnazmMa — BHYTPEHHSS Cpela KIETKH, OpraHouiabl (OpraHesbl).
Knerounoe sapo. @yHKIus sjpa: XpaHEHHE, BOCIPOM3BEACHHME WU Iepeaada
HACJIEJCTBEHHOW HWH(OpPMALUK, PETYJIALUs XUMHUYECKOM aAKTUBHOCTH KIIETKH.
CtpykTypa u QyHKIIUH XPOMOCOM. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.

MarepranbHOE€ €IMHCTBO OKPYXXAIOIIETO MHUpa W XHMHYECKHM COCTaB
KUBBIX OpraHu3MoB. buosiornuyeckoe 3HAa4YeHUE XUMHUYECKHUX DJIEMEHTOB.
Heoprannueckue BemiecTBa B COCTaBe KIETKH. Poiib BOABI Kak pacTBOPUTENA U
OCHOBHOT'O KOMIIOHEHTa BHYTPEHHEN CpeJlbl Oprann3mMoB. Heoprannueckre MOHBI.
VYrneBoabl U nunuasl B kietke. CTpykTypa u Ouojorudeckue (QyHKIUU OEIKOB.
AMUHOKHUCIOTBI — MOHOMEpbl OenkoB. CTpoeHHE HYKIEOTHIOB U CTPYKTypa
nonunykineotuaubix neneit JJHK u PHK, ATO.

Bupycsl u 6akrepuodaru. Hekiierounoe ctpoeHue, KU3HEHHBIA LUK U €r0
3aBUCHUMOCTh OT KJIETOYHbIX (opM kM3HM. Bupycel — B030yautenu
MHQEKLIUOHHBIX  3a0ojeBaHuil;  NOHATHE 00  OHKOBHpycax.  Bupyc
uMmmyHoieuiuta yenoreka (BUY). Ilpodunaktuka BUY-undekimm.

Bomnpocksr:
1. HaGmroneHue KI€TOK pacTeHUWH M KUBOTHBIX IMOJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux OnucaHue.
2. CpaBHEHHME CTPOEHUS KIETOK PACTEHUI U )KUBOTHBIX.

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
[TpoGieMbl 1 TePCIIEKTUBBI UCIIOJIb30BaHUS OaKTeprO(haroB B MEAUIIMHE
Bupychas Teopus paka
[Tpodunaktuka BUYU-undexum
HacnencTenusie 3a0051€BaHUs

=
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[ToaroroBka MUCbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI JIJIsI 3a0UHOU
dbopmbl 00yueHust — 4 yaca
KoHTpoJibHBIE BOMPOCHI:
OCHOBHBIE MOJIOKEHUS KIETOYHOU TEOPUH
CtpoeHue KIETKH
Crpoenue u pynkunu JJHK u PHK
Hexkiierounsie GopMbl KU3HU

=

Tema 19. Oprannsm
Ounas popma 00yuenus — 2 yaca, 3a0uHas popma ooyuenus —1 gac.

Opranmsm — equHoe 11e510e. MHOTOOOpasue oprann3mMoB. OOMEH BEIIECTBOM
U PHEPTUeH ¢ OKpyKarolel cpeaod Kak HE0OXOJUMOE YCIIOBHUE CYIIECTBOBAHUS
KUBBIX CHCTEM.

CnocoOHOCTh K CAaMOBOCTIPOU3BEACHHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH
YKUBBIX OPraHU3MOB. [lefeHune KIeTKH — OCHOBA pOCTa, PA3BUTHUS M PA3MHOKEHUS
opranu3moB. becnonoe pa3mHoxkenue. IlomoBoit mpomecc W MoJIOBOE
pasMHoxkeHue. OI0I0TBOPEHUE, €ro OMOJIOrMYeCKOe 3HAaUCHHE.

[TonsTne 00 WHIMBUIYaJIbHOM (oHTOTEHER), AMOPHOHATBHOM
(aMOpuorene3) M MOCTAIMOPHUOHAIBHOM pa3BUTUU. WHIUMBHUIyalbHOE pa3BUTHE
4yeJioBeKa M €ro BO3MOKHbIE HAPYIIIECHUS.

OOmme TpencTaBieHUSs O  HACJIEACTBEHHOCTH W M3MEHYHBOCTH.
['eneTndeckass TEPMUHOJIOTHS W CHUMBOJIMKA. 3aKOHOMEPHOCTH HACIICIOBAHUSI.
HacnenoBanme mpusnakoB y dyenoBeka. [lomoBwie xpomocomsbl. CremieHHOE ¢
noJoM HacyienoBaHue. HacnencTBeHHble OOJE3HM YENIOBEKA, WX MNPUYUHBI U
npodumraktika. CoBpeMeHHbIE TIPEICTABICHUS O TEHE U TEHOME.

['eneTndeckue 3aKOHOMEpHOCTH w3MeHYMBOCTH. Kitaccudukanus dopm
U3MEHYMBOCTU. BiiMsHMEe MyTareHOB Ha OPraHu3M YesIOBeKa.

[Ipeamer, 3amaum U METOABI CENEKUUU. | eHeTHYecKhe 3aKOHOMEPHOCTH
cenekuuu. Yuenue H. WM. BaBuioBa o neHTpax MHOrooOpasusi U MpOUCXOKIEHUS
KyJbTYPHBIX pacTeHUN. BUOTEXHOIOTHS, €€ JOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHUS.

Bomnpocstr:
1. PemeHune sneMeHTapHBIX TECHETUYECKUX 3aa4.
2. AmnHanu3 U OLIEHKA 3TUYECKUX ACIEKTOB Pa3BUTHUSI HEKOTOPBIX UCCIEAOBAHUN B
OMOTEXHOJOTUH

Tembl JOKIIAA0B ¥ HAYYHBIX COOOIIEHUI:
Pa6oter H. U. BaBunoa
[Tpo6GieMb! 1 epCEKTUBBI OMOTEXHOJIOTUU
Poinb MyTanuu B 3BOJIOIUH
[Ipo6aembl 1 epCreKTUBBI FTeHHON HHKEHEPHH

B

[TonroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI JIsl 3a0YHOU
dbopmbl 00yueHust — 4 yaca
KoHTpoIbHBIE BOTIPOCHT:
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OpraHusm Kak cucrema

Pa3MHOX€eHHE )KUBBIX OPTAHU3MOB

3akoH Mromiepa-I ekkens

['eHeTHUECKME 3aKOHOMEPHOCTH U3MEHYMBOCTHU

=

Tema 20. Bun

Ounas popma oOyuenust — 2 yaca, 3aouHas ¢popma oOydeHus — 1 ygac.

OBOMIOIMOHHAsE TEOpUs M €€ pojb B (POPMUPOBAHWU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTWHbl Mupa. Bua, ero xpurepuu. llomymsamus xax
CTPYKTypHasi €IMHHLA BUAA W 3BOMOUMHA. CHUHTETHYECKas TEOPHUS 3BOJIOLHH.
JIBmKymme Cuibl 3BOJIOLUMA B COOTBETCTBUM C CHHTETUYECKOM TEOpHUEHN
sBomtonnu (CTI). ['eHeTnuecknue 3aKOHOMEPHOCTHU HBOJIIOIIMOHHOTO TIpoIiecca.

Pesynbrarer sBomtonmu. CoxpaHeHne MHOTrooOpasusi BHUIOB KaK OCHOBa
yCTOWUYMBOIO pa3Butusa ouochepsl. [Ipuunnbl BeiMUpaHus BUI0B. bruonornyeckuii
nporpecc u OMOJIOrMYECKUi perpecc.

['unoTre3sl MPOUCXOXKICHUS KU3HU. YCJIOKHEHHME YKUBBIX OPraHU3MOB Ha
3emiie B MOpoOLECCe OBOJIOUUU. AHTPONOT€HE3 U €ro 3aKOHOMEPHOCTH.
JlokazarenbcTBa  pOACTBA  4YEJIOBEKAa C€  MJICKONUTAIOMHUMH  SKMBOTHBIMHU.
Dkosioruueckrue  (akTopbl  AHTPOIIOTeHe3a:  YCJIOKHEHHE  MOMYJISIIIUOHHOU
CTPYKTYphl BHUJA, M3TOTOBJIEHUE OPYAUN TpyJa, MEpPEexXoJ OT PaCTUTENBHOIO K
CMELIAaHHOMY THUIy MHUTAHHS, WCIOJIb30BaHUE OTHA. llosIBIE€HME MBICIUTENBHOU
NEeATEIbHOCTH U WIEHOpa3AeabHOU peun. [IpoucxoxaeHue 4yenoBeyecKkux pac.

Bomnpocksr:
. Onucanue ocobeli Buaa mo MophoIoruiecKkoMy KpUTEPUIO
2. AHanu3 ¥ OlLEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HU
3. Amnanu3 U OLIeHKa pa3Iu4HbIX TUIOTE3 IPOUCXOKIECHHSI YEIOBEKA

[E—

TeMbl T0KJIa0B U HAYYHBIX COOOIICHUIA:
1. [IpoGieMa mpoUCX0XKIeHUS YeT0BeKa
2. buonoruueckuit mporpecc u OMOJIOTUUYECKUHN perpecc
3. DBomronus 6uochepsl
4. Dkonoruyeckue (PaKTopbl aHTPONOreHe3a

[ToAroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJbHBIE BOIIPOCHI IS 3a0YHOM
dbopmbl 00yuenus — 4 yaca
KOHTpOIBHBIE BOITPOCHI:
OBomounonHas teopus Y. {apsuna
AHTpONOreHes3 U ero 3akOHOMEPHOCTH
Bun u monysisiuus
[IpoucxoxIeHHE YEI0BEUYECKUX pac

B

Tema 21. DxocucTeMbl
Ounas gopma oOyueHus — 4 yaca, 3aounas ¢popma odyueHus — 0 4acos.
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[IpenmMer u 3a1a4ml IKOJIOTUHU: YU€HHUE 00 SKOJOTUYECKUX (PaKTOpaxX, yUeHHE
0 COOOIIeCTBaX OPraHM3MOB, y4deHHE O Ouocdepe. DKojorudyeckue (QpaxTopsl,
0COOEHHOCTH UX BO3JEHCTBHA. DKOJIOrMYecKas xapakrtepuctuka Bujaa. [lonsarue
00 skonornyeckux cuctemax. Llenu nuranus, Tpopudeckue ypoBHHU.

buoreonieno3 kak skocucTteMa. buoneHo3 u OMOTON Kak KOMIIOHEHTBI
OHnoreoreHo3a.

buocdhepa — rmobanpHas skocuctema. Yuenue B.M. Bepnaackoro o
onocepe. Ponp xuBbIX opranm3MoB B Omocepe. buomacca. buonormueckuit
KpyroBOpoT (Ha MpuMepe KpyroBopora yriepoaa). OCHOBHbIE HaINpaBIIECHUS
BO3JICHCTBHS YeJIOBEKa Ha Ouocdepy.

Tpanchopmaniis ecTeCTBEHHBIX H3KoJOrH4Yeckux cucteM. OcobOeHHOCTH
arpo’KOCHUCTEM (arpolEHO30B).

Bomnpocsr:
CocrapiieHUE CXEM Tepeadyu BEIeCTB U SHEPruu (LIeTIeH MUTaHus )
CpaBHUTENBHAS XapaKTEPUCTUKA MPUPOJHBIX DKOCHUCTEM M arpo’KOCUCTEM
CBOCM MECTHOCTH
Pemenue skojiornueckux 3aaad
4. AHanu3 W OIIEHKa TOCJEACTBUNA COOCTBEHHOM NESITEIBLHOCTH B OKPYKaIOIIEH
cpene, rodabHBIX AKOJOTHUYECKUX TTPOOJIeM U IMyTel UX perieHus

N —

W

TeMbl TOKIIa0B ¥ HAYYHBIX COOOIICHMI:
1. Pa6otst B. U. Bepnanckoro
2. B3auMooTHOIIIEHUS OpraHru3Ma U CPEIbI
3. DKOJOTHs U 3J0POBBE YEIOBEKA
4. VI3MEeHYMBOCTD U CTAOMIIBHOCTH SKOCHUCTEM

[ToaroroBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI ISl 3a0YHOU
dbopmbl 00ydeHus - 4 yaca
KoHTpobHBIE BOTIPOCHT:
1. TToHsTHE 00 PKOTOTHUECKUX CHCTEMax
2. lenu nuTtanus u TpoUIECKUE YPOBHH
3. OcoOEHHOCTH arpO’KOCUCTEM (arpoIeHO30B).
4. OcHOBHBIC HANpaBJIEHUS BO3ICUCTBUS YelIOBEKa Ha Ouocdepy.

1.2. MHTepakTUBHBIE 3aHATHSA 10 Jucuuiuinge bJ1.07
«EcrecTBO3HAHUE»

OcHOBHBIC HHTEPAKTUBHBIC (JOPMBI MPOBEJCHUS yUCOHBIX 3aHATHI
* TBOpPUYECKHUE 3aJaHMSI;
* paboTa B MaJbIX TPYIIax;
* JIMCKYCCHUS;
e oOyuaromue WUrpel (poJieBble WIPhI, WMUTAIMH, JEJIOBBIE HUIPHI |
00pa3oBaTeNbHBIC UTPHI);
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* W3yYCHHE U 3aKpeIieHne HOBOTO MaTepuana Ha WHTEPAKTUBHOU JICKIIUU
(;eknus-0ecena, JEKUUA-TUCKYCCHUS, JIEKIUS ¢ pPa300pOM KOHKPETHBIX CUTYaluH,
JIEKIIMSL C 3apaHee 3allJIaHuPOBAaHHBIMU OIIMOKAMM, JIEKIUS - TIPecC-KOH(EpEHIIus,
MUHH-JICKIINSA );

* 3BpUCTHYECKas Oecena;

* pa3paboTka mpoekTa (MeTo ] MPOEKTOB);

*  HUCIOJIb30BaHUE OOIIECTBEHHBIX PECYPCOB, COLMAJIbHBIE MPOCKTHI U
JIpYTUe BHEAYAUTOPHBIC METOABI OOYUEHUS, HAIPUMEDP MPOCMOTP M OOCYKIICHUE
BU1COUITBMOB, SKCKYPCHH, PUTIIANICHNE CIICIIUATTUCTA, CTICKTAKIIN, BEICTABKH,

* CHCTEMBbI JUCTAHIIMOHHOTO OyUYeHHS,;

* oOcyXaeHHe W pa3pemeHne mpodieM («MO3TOBOU IMITYPM», <«JIEPEBO
pEIIeHHI», «aHaIM3 Ka3yCoB», «IEPETOBOPHI M MEAHAIMSY, «ICCTHHIBI U
3MEUKNY);

* TPEHUHTH;

* METOJ KE€HCOB.

2. MeToauvecKkue peKOMEHAALNH 10 U3y4eHUuI0 aucuuiiuabl b.07
«EcTecTBO3HAHHE»

2.1. MeToan4yeckue peKOMEHIAIMH MPeNnoaaBarejbCKOMY
COCTaBY

2.1.1. MeToanuyeckne peKOMEHAALMHA 10
NMPOBEJCHUI0 Y4eOHBbIX 3aHATHI

Hucuunnuna «EctecTBo3HaHue» sBIseTcs 0OHIe00pa30BaTeIbHON U
MPENnoJIaeTcs Ha MEePBOM Kypce, O3TOMY OJ[HA U3 OCHOBHBIX 3a/1a4 MpernoiaBaresis
— NOMOYb O0yyarImuMcs B paboTe C TEOPETUYECKUM MAaTepuajoM, OTpaboTaTh
YMEHUSI U HaBBIKK CaMOCTOATENBHON paboThl, OTpabOTaTh TEOPETUUECKUN
MaTepuan Ha J1a0OpaTOPHBIX 3aHATHUSAX, HCHOJIb30BaTh MEXIPEIMETHBIE CBS3U.
[Ipu npoBeneHUH MEPBBIX JIEKIUI HEOOX0IMMO OOpaTUTh 0cO00€ BHUMAaHHE Ha
JOCTYITHOCTh MaTepuajia U TEeMIl €ro M3J0KeHUs (AJi1 co3JaHusi BO3MOKHOCTHU
KOHCIIEKTUPOBAHUS), JaTh PEKOMEHJAIMU TI0 OpPraHU3alMK CaMOCTOSITEIbHOU
palboThl U 00ECTIeUnTh KOHTPOJIb YCBOCHUS MTPOUJICHHOTO MaTepuara.

[Ipu mpoBeneHun 1a0OPATOPHBIX 3aHATUN TMPENoJaBaTelb JOHKEH YETKO
dopMynupoBaTh II€JIb 3aHATUSA, XOI paboThl W craenath BbBOABL. I[locne
IpOBEJCHUS pabOThl 00yYarOUIMXCd HEOOXOIUMO MOAUYEPKHYTH IMOJIOKHUTEIbHBIC
aCTIEKTHI UX padOThI, OOPATUTh BHUMAHUE HA UMEIOIINECS HETOYHOCTH (OMUOKN),
JaTh PEKOMEHAINU IO XOIy paOOTHI.

B nensix KoHTpois ypOBHS MOJATOTOBJIEHHOCTH OOYYaroUIUXCsl U MPUBUTHUS
UM HaBBIKOB KPATKOI'O MUCHMEHHOIO M3JIOKEHUS CBOMX MBICIIECH MMpernoiaBaTeiib
MO>KET MPOBOJAUTH KOHTPOJIbHBIE PAOOTHI.

Taxxke HeoO0XoIUMO 0O0eCHeUuTh CTPYKTYPHPOBAHHE OOJIBIIOr0 OObeMa
TEOPETUUYECKOr0 Marepuaja TakuM o0pa3oM, 4YTOObl OO0y4arolmuMcs YIanaoch
c(hopMHUPOBATH B CO3HAHUU 1IEJIOCTHYIO €CTECTBEHHOHAYUHYIO KapTUHY MUpA.



20

Cpenu TpaauITMOHHBIX (DOPM MPOBEIEHUS 3aHATUNA OCHOBHYIO POJIb UTPAIOT
JICKIIUU U J1a00paTOPHBIC 3aHATHS.

Jlexyus — TpaauimoHHO Benymias ¢opma oOyueHus. Ee ocHoBHas
TUJIAKTHYEeCKass 1eab — (QopMHpoBaHHWE OPUEHTUPOBOYHOM OCHOBBI IS
MOCJIEAYIOIIETO YCBOSHHS O0yYarOIUMKCs y4eOHOro MaTepuara.

Bunpe! nexuui

1. Bonnast nexkuuss — JaeT MepBO€ IIEJIOCTHOE IMpeJCTaBlIeHHE 00
y4eOHOM TIpPEeIMETe W OPUEHTHUPYET CTYyACHTa B CHCTEME pabOThl MO JaHHOMY
Kypcy. JIekTop 3HaKOMUT OOydYarolmMUXcs ¢ HA3HAYCHUEM W 3aJlauaMu Kypca, €ro
pPOJIBI0 U MECTOM B CHCTEME Y4YEOHBIX IUCIHIUIMH W B CHUCTEME MOATOTOBKHU
cnieruanucTa. JlaeTcs Kpatkuii 0030p Kypca, BEXU pa3BUTHUS HAYKH U TPAKTUKH,
JTOCTIDKCHHsT B JTOM cdepe, HWMEHAa M3BECTHBIX YUYEHBIX, U3JIAraloTcs
MEPCIEKTUBHBIE HAIPABJIEHUS MCClIenOoBaHn. Ha 3TOM jeKuuu BBICKA3bIBAKOTCA
METOJMYECKHE U OpraHU3allMOHHbIE OCOOEHHOCTH pabOTHI B paMKax Kypca, a
TaKKe JlaeTcsl aHaIM3 Y4eOHO-METOAMYECKOUW JIMTEpaTyphbl, PEKOMEHIYEMOM
CTyJI€HTaM, YTOUHSIIOTCSI CPOKH M (hOPMBI OTUETHOCTH.

2. Jlexuusi-unpopManus — OpUEHTUPOBAHA HA U3JI0KEHHE U OOBICHEHUE
CTyJIEHTaM Hay4YHOU MH(OpMaIKH, TOAJIEKAIIEH OCMBICICHUIO U 3alIOMUHAHUIO.
3. O0630pHast JeKUUs — CUCTEMATU3alisl HAYYHBIX 3HAHUN Ha BBICOKOM

YpOBHE, JOIyCKaolias OOJIbIIOE YHUCIO AacCOLMATHBHBIX CBSI3€M B Tmpoliecce
OCMBICTIEHUs WH(OpMAIU, W3JaraéMod MPH PACKPBITUU BHYTPUIIPEAMETHOU WU
MEKIPEIMETHOU CBSI3H, UCKIIIOYAs AETAIN3alNI0 U KOHKPETU3AIUIO.

4. [IpobGnemHas nekusi — HOBOE 3HAHUE BBOJIUTCS 4Yepe3 MPOOJIEMHOCTh
BOIIpOCa, 3adaud Wik cuTyauuu. [Ipu 3TOM mnpoliecc MO3HAHUSI CTYACHTOB B
COTPpYyIHWYECTBE W  JAWAJIoOTe C  MpernojaBaTeneM  NpUOmmKaercs K
UCCIIeIOBATENILCKON nesTenbHOCTH. CojiepiKaHue MpoOIeMbl PACKPHIBACTCS MTyTEM
OpraHU3alMM [TOUCKA €€ PEIICHNS WM CYMMUPOBAHUS U aHAIN3a TPAAULIUOHHBIX U
COBPEMEHHBIX TOUEK 3PEHUSL.

5. Jlekuus-Bu3yanu3anyss — UYTEHUE TAKOM JIEKUUMU CBOOUTCA K
pa3BEpHYTOMY WJIM KPaTKOMY KOMMEHTUPOBAHUIO TPOCMATPUBAEMbBIX BU3YaIbHbIX
MaTepHayioB (HAampUMep, OMOPHBIM KOHCIEKT). OCHOBHBIM 3JIEMEHTOM OOpa3HO-
aCCOLMAaTUBHOM KOHCTPYKLMU SIBISETCS ONOPHBIA CUTHAI — €OWHUYHBIN
acCOILIMATUBHBIN 00pa3, 3aMEHSIOMN HEKOe CMbICIOBOe 3HaueHue. OH crocoOeH
MTHOBEHHO BOCCTAHOBHUTH B IMAMSTH U3BECTHYIO paHee WH(OPMAITHIO.

6. bunapnas nekuus (JIeKUus BIBOEM) — pa3HOBUIHOCTh YTEHUS JICKIIUU
B (opme samanora AByX mpenoaaBaTesnei (IuOO Kak MpeACcTaBUTENCH ABYX
HAyYHBIX TIKOJI, MO0 KaK y4eHOTOo W TMpaKTHKa, MPErojaBaTesisi U CTyJACHTa U
T.1..). [lpenonaBaTtenu, 4acTo MNPUIACPKUBAIOIIUECS PA3IUYHBIX B3IUISIOB Ha
IPOOIEMHBIE BOTIPOCHI JICKITUH, PA3bITPHIBAIOT TUCKYCCHUIO HA TIa3axX CIIyIIaTeNeH,
AKTUBU3UPYIOT UX U MOJAIOT IPUMEP HAYYHOU MOJEMHUKHU.

7. Jlexuust ¢ 3apaHee 3alJTAaHUPOBAHHBIMH OIIMOKaMHM — paccUUTaHa Ha
CTUMYJMPOBAHUE CTYACHTOB K IIOCTOSSHHOMY KOHTPOJIKO  MpeajiaraeMoun
uHdopmaruu  (MOMCK  OMIMOKHU:  COJEpXKATEeNIbHOM,  METOJ0JIOTMYECKOM,
MeToaAnYecKon, opdorpaduyeckoit). B KoHIle JeKIUM MPOBOAUTCS JUATHOCTHKA
ciymaTesneu u pa30op clelaHHbIX OIIMOOK.
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8. Jlexiusi-kOHpEPEHIIUsT — TNPOBOAUTCA KaK HaydYHO-TIPAKTUYECKOE
3aHATUE, C 3apaHee IIOCTaBJICHHOW NpoOJeMOW U CHCTEMOW JOKJIA/OB,
JUIATENBHOCTHIO 5-10 MuH. Kaxioe BBICTYIUIEHHE MPEACTaBISIET COOOM JIOTHYECKH
3aKOHUYEHHBIA TEKCT, 3apaHee IOATOTOBJICHHBIM B paMKaxX IPEIJIOKEHHOU
npenogasaresieM NnporpaMMbsl. COBOKYITHOCTB ITPEACTABICHHBIX TEKCTOB IIO3BOJIAT
BCECTOPOHHE OCBETUTH IpoOsieMy. B KOHIE JEeKIMM NpenojaBaTesb IMOABOIUT
UTOTM CaMOCTOSATENbHON pabOThl M BBICTYIUIEHUH CTYJIEHTOB, JOMNOJHSAS WIH
YTOUHSAS MPEUIOKEHHYI0 HH(POPMAIHIO, U (OPMYIUPYET OCHOBHBIE BHIBOJIBI.

9. Jlekuus-KOHCYAbTalUsl — MEPBbII BApUAHT OCYILECTBISIETCA MO THILY
«BOIIPOCBHI — OTBETH». JIEKTOp OTBEYAET B TE€YEHHUE JIEKUUOHHOIO BPEMEHH Ha
BOITPOCHI CTYJIEHTOB 11O BCEM Pa3ZEily WIHA BCeMYy Kypcy. Bropoi BapuaHT Takou
JIEKLIUH, PEACTABISEMON MO TUIY «BOIMPOCHI — OTBETHI — AUCKYCCHUS», SIBISETCA
TPOSKHM COYETAaHHEM: H3JI0KEHHE HOBOM yueOHOW HH(GOpMAaLUU JEKTOPOM,
IIOCTAHOBKA BONPOCOB M OpraHu3alus JIHUCKYCCHM B IIOMCKE OTBETOB Ha
IIOCTABJICHHBIE BOIIPOCHI.

10.  Jlexuus npecc-KOH(QEPEHLMs — Ha3BaB TeMy JIEKLIUH, IIPENoAaBaTellb
IIPOCUT CTYZECHTOB 3a/aBaThb €My IIMCBMEHHO BOIIPOCHI MO JaHHOW Teme. B
TE€YEHHE JIBYX-TPEX MUHYT CTYACHTHI (POPMYJIMPYIOT HanOO0JIEe HHTEPECYIOLINE X
BOIIPOCHI M TMEPENAIOT IPENOAABATENI0, KOTOPBIM B TEUYEHHE TPEX-IIATH MHHYT
COPTHUPYET BONPOCHI 0 UX COAEP/KAHUIO M HAYMHAET JIEKINIO. JIeKus n3naraercs
HE KaK OTBEThl Ha BONPOCHI, @ KaK CBS3HBIA TEKCT, B IPOILECCE H3IIOKEHUS
KOTOpPOro (OpMYJHPYIOTCS OTBETHl. B KOHIIE JIeKIMU MpPErnoAaBaTelb MPOBOAUT
aHaJIM3 OTBETOB KaK OTPAKEHUE NHTEPECOB U 3HAHUI yYaIUXCSl.

Jlabopamopnoe 3anamue — 3TO WHTEHCHBHAs CaMOCTOsITeNbHAas paboTa
oOydaromuxcsi Mol yIpaBlIEHUEM MPENoaaBaTeNs, €r0 OCHOBHOE Ha3HAYCHHE —
00001IeHNe W cHUCTEMaTH3alusl 3HAHWW, a TaKKE HCIIOJIb30BAHUE MOJIyUYEHHBIX
3HaHUH Ha MPAKTHUKE.

Kaxxnoe 3aHATHE HAUMHAETCS C IOBTOPEHMS NIPABUII TEXHUKU OE€30M1aCHOCTH.
3aTeM NPOUCXOAUT IOATOTOBKA MAaTEPHUAIOB U 00OPYIOBAaHUS U O3HAKOMIICHUE C
LEJIBI0 U XOJIOM pabOTHl.

B xone  paboTbl HE00X0IMMO CJICIUTH 32 IPAaBUWIBHOU
NOCJIEI0BATEIBHOCTBIO IPOBOAUMBIX ONEpaluii U COOMIOACHUEM NIPABUI TEXHUKU
0€30I11aCHOCTH, IPABWIBHBIM HCIIOJIB30BAHUEM 000PYAOBAHUS U MAaTEPUAJIOB.

B X0J1e nabopaTopHoii  pabOTHI WCTIOJIB3YIOTCS pa3Iu4YHbIE
rpadoaHaIUTUYECKUE METOJbl TMPEACTABICHUS TMOJIYYeHHOW uHpOpManuu:
COCTaBJIEHUE CXEM, Ta0JIHII, JUarpamMmm, rpa(uKos.

B xome 3aHATHA  HEOOXOAMMO MPOKOHTPOJUPOBATH  JTOCTHXKEHHE
NOCTAaBJICHHBIX L€, AaTh 0OOOCHOBAaHUE IOJYYEHHBIX PE3YyJbTaTOB HA OCHOBE
TEOPHH, CAENATh BbIBOJIbI, OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI.

B koHIle 1a00paTOPHOrO 3aHATHUS BBICTABISIOTCS OLIEHKH, a TAKXKE JalTCA
BOIIPOCHI M 3aJaHus Ha CIEAYIOIIEE 3aHATHE, JIMTepaTrypa M CIIPABOYHbBIC
MaTepHaJIbl 1JIs MOATOTOBKH.
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2.1.2. MeToanuyeckne peKOMEHAALMH 110
NPOBEJCHNI0 HHTEPAKTHUBHBIX 3aHATHI

WNurepaktuBHOE 0Oy4YeHHME — 3TO cHeluaibHas ¢opMa OpraHU3ALUU
MO3HABaTeNIbHOM JesTenbHOCTU. OHa MOoApa3syMeBaeT BIIOJIHE KOHKPETHBIE U
nporHoupyembie I1enu. Lleab cocTouT B co3laHMM  KOMQOPTHBIX YCIOBUMN
o0y4eHusi, MpU KOTOPHIX OOYYaIOIIMICS YYBCTBYET CBOIO YCHEIIHOCTh, CBOIO
UHTEIJIEKTYalIbHYI0 COCTOSITENIbHOCTh, UTO JI€JaeT MPOIYKTUBHBIM CaM TMpOIlecc
oOydeHus, JaThb 3HAHUS W HAaBBIKM, a TaKXKe co3aaTh 0a3y uis paboThl MO
pelIeHuto MpodIIeM Mociie TOro, Kak 00y4eHHe 3aKOHYUTCS.

JpyruMu cioBaMH, WHTEPAKTUBHOE OOY4YeHHE — 3TO, MPEXKIE BCEro,
JMAJIOTOBOE 00y4YEeHHE, B X0JIe KOTOPOTO OCYIIECTBIIACTCS B3aUMOIEHCTBIE MEXKIY
00y4aromuMcs ¥ MPEenoiaBaTeseM.

3alayaMy UHTEPAKTUBHBIX POPM 00YUEHUS SIBIISIOTCS:

e TpoOYyXJeHHE y 00yUaroIMuXCcs HHTEpECa;

e s(ddekTuBHOE YCBOEHHE YUEOHOTO MaTepuraa;

® CaMOCTOSATEIbHBIA TOWUCK YYalUIUMHCS TMyTe W BapHAHTOB PELICHHS
MOCTaBJICHHOW yueOHOM 3a/1a4u (BEIOOP OAHOTO U3 MPEATOKEHHBIX BAPUAHTOB WIN
HAX0XJIeHHE COOCTBEHHOT0 BapuaHTa U 00OCHOBAHHE PEILICHU);

® YCTAHOBJICHWE BO3JCHUCTBUS MeEXAYy OOydYaroImIMMUCS, OO0ydeHue
paboTaTth B KOMaHE, MPOSBIATh TEPIUMOCTH K JIIOOON TOUKE 3pEHUS, YBaXKaThb
paBoO Ka)J0ro Ha CBOOOJY CJIOBA, yBa)XaTh €ro JOCTOMHCTBA;

e (dopmHpoBaHUE Y O0YUYAIOIIMXCS MHEHUS U OTHOILICHUS;

e (QopmupoBaHue )KU3HEHHBIX U MPO(HECCHOHATBHBIX HABBIKOB;

® BBIXOJl HA YPOBEHb OCO3HAHHON KOMIIETEHTHOCTH 00Y4arOIIEerocs.

[Ipu MCMOIB30BaHUM WHTEPAKTUBHBIX (POPM poJIb IpemnojaBaTelsi pe3Ko
MEHSETCS, MepecTaéT OBbITh LEHTPAJIbHOW, OH JIMIIb PEryJIUpyeT IMpolecc U
3aHUMAaeTCs ero oOlel opraHu3alueil, rOTOBUT 3apaHee He0OXOAUMbIE 3aaHus U
dbopMyaupyeT BONPOCHl WM TeMbl Uil OOCYXAEHHMs B TIpynmnax, JIaér
KOHCYJIbTAIlMM, KOHTPOJHMPYET BpPEMS M TMOPSAOK BBIMOJIHEHUS HAMEYEHHOTO
IUIaHa. YYacTHUKH OOpallaloTCs K COLMAIbHOMY OIBITY — COOCTBEHHOMY U
OpYTUX JIOACH, MPU 3TOM UM MPUXOIUTCS BCTYMATh B KOMMYHHUKAIMIO APYT C
JPyroM, COBMECTHO pEIIaTh MOCTAaBJICHHbIC 3aJaud, MPEOJ0JIeBaTh KOH(IUKTHI,
HaXOJMUTh OOIME TOYKU CONMPUKOCHOBEHHUS, UATH HA KOMIIPOMHUCCHI.

JInis pemeHusi BOCOUTATENbHBIX U y4eOHBIX 3aJad MpernojaBaTesieM MOTYT
OBITh UCIIOJIH30BAHBI CIEAYIONINE HHTEPAKTUBHBIE (POPMBI:

o Kpyruslii cron (auckyccus, 1e0athl)

MosroBoii mtypm ( OpeHCTOpPM, MO3TOBasl aTaka)

JlenoBeie U pOJIEBBIE UTPBI

Case-study (aHanM3 KOHKPETHBIX CUTYAIIMH, CHTYaIlMOHHBIA aHAJTU3)
Macrep kitacc

CymiecTByloT M Jpyrue BHIbl HHTEPAKTUBHOIO OOy4YeHUS (METOJIUKH
«3aitmun  mozunio», «JlepeBo pemenuit», «llomc-popmynay, TpeHHUHIH,
COKPAaTUYECKUH JTUAJOr, TPYMIOBOE OOCYXICHHE, HHTEPAKTUBHAS HKCKYpPCHUS,
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BUJCOKOH(pepeHIus, Qokyc-rpynmna u Ap.), KOTOpble MOXHO HCIOJIb30BaTh B
nporecce o0ydeHus: cryaeHToB. Kpome toro, mpernonaaBatenb Kadeapbl MOXKET
INPUMEHATh HE TOJIbKO HBIHE CYIIECTBYIOIINE WHTEPAKTUBHBIE (DOPMBI, a TaKxke
pa3paboTaTh HOBBIE B 3aBUCHMOCTH OT LIEJU 3aHSTHSA, T.€. aKTUBHO Y4acTBOBATH B
npoliecce COBEPIICHCTBOBAHMS, MOJIEPHU3ALIMU Y4eOHOTO Ipo1iecca.

Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO B XOJ€ MOJTOTOBKH 3aHATHUS Ha
OCHOBE MHTEPAKTUBHBIX (hopM 00yUEHHS Mepe]l MpernoaBaTesieM CTOUT BOIIPOC HE
TOJILKO B BbIOOpe Hanboiee 3¢GheKTUBHON U noaxoasimen GopMbl o0yueHus AJis
U3yYeHUs KOHKPETHON TEMbI, a OTKPBIBAETCS BO3MOXHOCTb COYETaTh HECKOJIBKO
METOJI0OB OOYYeHHMs Uil pelieHus MpoOJeMBbl, YTO, HECOMHEHHO, CIIOCOOCTBYET
JdydlleMy  OCMbICIeHHI0  cTyaeHToB. IlpencraBisercss — nenaecooOpa3HbIM
paccMOTpeTh HEOOXOJUMOCTh HCIOJIb30BAaHUS PAa3HBIX HHTEPAKTUBHBIX (HopM
oOy4deHus Ui pelieHusl OCTaBIEHHON 3a/IauH.

[Tpuniuns! paboThl HA UHTEPAKTUBHOM 3aHATHU:

. 3aHSATHUE — HE JICKIIMsI, a 001Ias padoTa.

. BCEC YYaCTHMKHM paBHbI HE3aBHCHMO OT BO3pacTa,
COILMAIBHOTO CTaTyca, OIbITa, MECTA PAOOTHI.

o KKIBI Y9aCTHUK MMEET MPaBO Ha COOCTBEHHOE MHEHHE
1o JIF0OOMY BOTIPOCY.

. HET MecTa MPSIMOM KPHUTHUKE JUYHOCTH (TIOJBEPTHYTHCS
KPUTHUKE MOYKET TOJILKO HJIEs).

. BCE CKa3aHHOC Ha 3aHATHM — HE PYKOBOACTBO K

AeNCTBHIO, a MH(OPMALIUS K Pa3MBIILICHHIO.

ANTOPUTM TIPOBEICHUS HHTEPAKTUBHOTO 3aHSTHS:

1. TlonroToBKka 3aHATHS

2. Berynnenue:

3. OcHOBHas 4acTh:

OcoOEHHOCTH OCHOBHOM 4YacTU OIpEAeNaoTcs BbIOpaHHON  (opmoi
MHTEPAKTUBHOIO 3aHATHUS, U BKIIIOUAET B ceOs:

3.1. BersicHeHH€e NO3UILIMH YYaCTHUKOB;

3.2. CerMeHTanusi ayJuTOpPUM W OpraHU3alMs KOMMYHHUKAIIUU MEXIY
CerMeHTaMu. JTO O3HayaeT (OPMUPOBAHUE IIEJIEBBIX TPYNN MO OONIHOCTU
no3uuuid Kaxao u3 rpynn. [lpousBogutcss 0ObeAMHEHHE CXOJHBIX MHEHUU
pPa3HbIX YYAaCTHUKOB BOKPYI HEKOTOPOM MO3ULMH, (OPMHUPOBAHUE €IUHBIX
HaIpaBJIeHUN pa3padaThIBAEMbIX BOIPOCOB B paMKaxX TEMBbI 3aHATHS U CO3AAETCA
U3 ayAUTOpUM HAOOp TPYyNI C Pa3HbBIMU NO3UIMAMH. 3aTe€M — OpraHu3alus
KOMMYHHMKAIIUM ~ MEXJIy CerMeHTaMH. OTOT Iar SBJISETCS  OCOOCHHO
3¢ (HEKTUBHBIM, €CITU 3aHATHE TIPOBOIUTCS C JOCTATOYHO OOJBIION ayJUTOPUCH: B
3TOM CJy4yae CErMEHTHUPOBAHUE NPEJCTABISIET COOOW WHCTPYMEHT IOBBIIICHHUS
UHTEHCUBHOCTHU U 3(PPEKTUBHOCTH KOMMYHHUKAIUH.

3.3. HHTepakTHBHOE MO3UIMOHUPOBAHUE BKJIIOYAET 4YEThIpE HTama
WHTEPAKTUBHOIO MO3UIIMOHUPOBaHUS: 1) BhISICHEHHE HAOOpa MO3ULIMIA ayTUTOPUH,
2) ocMbICIIeHHE OOIero s 3TUX MO3ULMKA COIEp>KaHus, 3) MEePEeOCMBICICHUE
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ATOTO COJIEPKAHMSI M HATIOJTHEHUE €r0 HOBBIM CMBICIIOM, 4) (hOpMHPOBAHUE HOBOTO
HaboOpa MO3UIMi Ha OCHOBAaHUH HOBOTO CMBICIIA)

4. BeiBojwl (peduiexcus)

HuTepakTrBHOE OOyYEeHHE IMO3BOJISIET PEIIaTh OJHOBPEMEHHO HECKOJIBKO
3a/a4, TJIABHOW U3 KOTOPBIX SIBIISIETCS Pa3BUTHE KOMMYHUKATHBHBIX YMEHUH U
HaBbIKOB. JlaHHOEe oOOydeHHWe TOMOTaeT YCTaHOBJIEHHIO AMOIMOHAIBHBIX
KOHTAaKTOB MEXJIy yYallUMHCs, OOeCTlieunBaeT BOCIMUTATEIbHYIO —3ajady,
MOCKOJIbKY TIpHy4YaeT paboTaTh B KOMaHJIE, MPHUCITYIIUBATHCS K MHEHHUIO CBOMX
TOBApUIIEH, 00ECTICYNBAET BHICOKYIO MOTHBAITUIO, IPOYHOCTH 3HAHHM, TBOPUYECTBO
U (haHTa3u0, KOMMYHUKAOCIBHOCTh, aKTHBHYIO KU3HCHHYIO TO3UIUIO, IIECHHOCTh
WHIUBUyaIbHOCTH, CBOOOJYy CaMOBBIPOKEHHs, AaKIEHT Ha JACITEIbHOCTb,
B3aMMOYBKECHHE W JIEMOKPATHYHOCTh. VICTONb30BaHNEe MHTEPAKTHBHBIX (OPM B
npoiiecce OOy4eHMS, KaK TMOKa3bIBAET MPAKTHKA, CHUMAET HEPBHYIO HArpy3Ky
oOydJalmuxcsi, JaeT BO3MOXXHOCTh MEHATh (OPMBI HMX  JCSATEILHOCTH,
NEPEKIIIOYaTh BHUMAHUE HA y3JI0BBIE BOPOCHI TEMBI 3aHSTHH.

2.1.3. MeToanyeckue peKOMEHIAIMHU M0 KOHTPOJIIO
ycIeBaeMoOCTH

2.1.3.1. Tekymas arrecTanus (TeKylUii KOHTPOJIb) YPOBHS YCBOEHMSI
conepxkanus rucuuminnbl BJ1.07 «EcTrecTBoO3HaAHNEe»

Texymryto arTecTanuio (TeKyIuii KOHTPOJIb) YPOBHS YCBOSHUS COJEPIKAHMS
y49eOHON MUCHIUIUTMHBI (MOAYJIS1) PEKOMEHIyeTCsl MMPOBOJNTH B XOJIe BCEX BHJIOB
y4eOHBIX 3aHATUN METOJaMH YCTHOTO U MMUCBMEHHOTO orpoca (paboT), B mporiecce
BBICTYIUICHUN CTYJCHTOB Ha CEMHUHAPCKHUX (TIPAKTUYCCKUX) 3aHSATHUSAX M 3aITUTHI
pedepaToB, a TaKkKe METOJOM TECTUPOBAHUS.

KadecTBO MMCbMEHHBIX pabOT OLIEHUBAETCSI UCXOMS U3 TOTO, KaK CTYACHTHI:

1. BeiOpan u  ucnonb3oBaam  (GopMy U CTWIb  M3JIOKEHHS,
COOTBETCTBYIOIIME LIETSIM U COACPIKAHUIO TUCHIUILIINHBI;

2. IlpumeHMIM CBSI3aHHYIO C TeMON MHGOpPMAIMIO, UCIOJIb3YsS MPU 3TOM
MOHATUHHBIN anmapar crnenyaiiucTa B JaHHOW 00J1acTu;

3. llpeacraBunu CTPYKTYPUPOBAHHBIA M TPaMOTHO HANMCAHHBIA TEKCT,
VMMEIOIINHI CBSI3HOE COAECPKAHHUE.

2.1.3.2. IlpomexyTouyHasi aTTecTalus (MTOrOBbIi KOHTPOJIb) YPOBHS
ycBoenusi coaep:xxkanus nucuuniannbl b/1.07 «EcrecTBo3HaHue)

[IpomexyTounas arrecranusi (MTOTOBBIH KOHTPOJB) HA OYHON (opme
oOydeHHsT TPOBOAUTCS B BHJAE KOHTPOJBHOM paboOThl B XOJ€ 3HUMHEU
PK3aMEHAIMOHHOW ceccun U audPepeHIupoBaHHOTO 3a4€Ta B XOJE JICTHEU
IK3aMEHAIMOHHON CECCHUH C BBHICTABJICHHEM UTOTOBOM OILIEHKH IO THCIIUTUIHHE.

[IpomexyTounas arrectanus (MTOTOBBIA KOHTPOJIb) Ha 3a04HOU (hopme
oOydeHHUs TIPOBOJUTCS B BHUJE JOMAITHEH KOHTPOJBHON pabOTHI B XOJAE 3MMHEU
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IK3aMEHAIIMOHHON ceccur U Tud(GEepeHIIMPOBAaHHOTO 3auéTa B XOJ€ JIETHEH
9K3aMEHAIIMOHHON CECCUM C BBICTABJICHUEM MTOTOBOW OLICHKH 110 JUCIUILINHE.

K nuddepenimpoBanHHOMy 3a4€Ty TOMYCKAIOTCS OOYYaIONIUECs, YCIEIIHO
BBIIIOJIHUBIIIME BCE BHUJbI OTYCTHOCTH, MPEIYCMOTPEHHBIC TI0 JTUCIMILIMHE
y4eOHBIM TUIaHOM. B Xoje muddepeHIMpoBaHHOTO 3a4€Ta MPOBEPSIETCS CTEICHb
YCBOCHHSI MaTepualia, YMCHHE TBOPYECKH M ITOCJICJOBATEIBHO, YETKO U KPATKO
OTBEYaTh HA TIIOCTABJICHHBIC BOIPOCHI, JieJaTh KOHKPETHBIC BBIBOJBI U
dbopmyaupoBaTh OOOCHOBaHHBIC MpEIOKEHUSA. MTOTOBas OIEHKa OXBaTHIBACT
IIPOBEPKY JOCTHIKEHHUS BCEX 3asABJICHHBIX IEJIed W3yYeHUs IUCHUIUIMHBI H
IIPOBOJMTCS JIJIi KOHTPOJIS YPOBHS IOHUMaHHUS OOYYAIOIIMMUCS CBSI3EH MEKIY
pa3IMYHBIMH €€ JJIEMESHTaMH.

B xoJ1e UTOroBOro KOHTPOJISI aKIEHT JIeiaeTcs Ha IPOBEPKY CIIOCOOHOCTEH
00ydJarmuxcsi K TBOPYECKOMY MBIIUICHUIO M HCIIOJIB30BAHUIO ITOHSATHIHOTO
amnmapara  JUCHUIUIMHBI B pCIICHHMM  NPOQECCHOHAIBHBIX  3aJa4 0
COOTBETCTBYIOIIICH CIICIUATBHOCTH.

3HaHUs, YMEHHs OOydJammuxcs Ha AudQepeHIIMPOBAHHOM  3auéTe
OLICHUBAIOTCS 1O NATHOATEHON cucteme. OlieHKa OOBSBISETCS 00ydaroIeMycs
10 OKOHYAaHMHU €ro OoTBeTa Ha AuddepeHIrpoBaHHOM 3auéte. [lojoxkuTenbHas
OILICHKA («OTJIMYHO», «XOPOIIO», «YyIOBJIECTBOPUTEIHLHO» 3aHOCUTCS B 3a4CTHO-
9K3aMEHAIIMOHHYIO BEJOMOCTh M 3QUETHYK KHUXKY JIUYHO TIPENoaBaTelIeM.
O1eHKa «HEYOBJICTBOPUTEILHO» IPOCTABISETCS TOJBKO B 3K3aMEHAI[MOHHYIO
BEZIOMOCTb.

2.1.3.3. Kpurepuu ouieHKHN Y4eOHbIX JOCTHKEHUI 00yUaAIOIIUXCS

KauectBo o0TBeTOB M pemeHus 3anad  (3aJaHuil) OLEHUBAKOTCA HA
«OTJIIMYHO», «XOPOILOY», «yIOBIECTBOPUTEIBHO» U «HEYIOBIECTBOPUTEIBHOY.

O1eHKa «OTJIMYHOY» BBICTABISETCS] 00yYaIoIeMycsl, €CIIu:

1. Hdanbl ucuepnbiBaomme 1 000CHOBAHHBIE OTBETHI HA BCE MOCTABICHHBIC
BOIIPOCHI, MPAaBWJIBHO M PpalHMOHAIBHO (C MCHOJB30BAaHUEM PALMOHAIBHBIX
METOJIMK) PELIEHbl COOTBETCTBYIOLIME 33]1a4H;

2. B orBeTax BBIAEISUIOCH TJIABHOE, BCE TEOPETUUYECKHUE IMOJIOKEHUS YMEIO
YBSI3BIBAIHCH C TPEOOBAHUSIMU PYKOBOJSAIINX JOKYMEHTOB;

3. OtBeThl ObUIM YETKUMU U KPATKUMH, & MBICIU U3JIarajluCh B IOTHYECKON
IIOCJIEIOBATEIbHOCTH;

4. Tloka3aHO yMEHHME CaMOCTOSITEJIbHO aHAJIM3UpPOBaTh (PAKThl, COOBITHS,
SIBJICHHUSI, IIPOLIECCHI B X B3aMMOCBSI3H U JUATICKTUYECKOM PA3BUTHH.

O1eHKa «XOpOII0» BBICTABIIAETCS 00yUYaOIIEMYCsl, ECIIH:

I. I[aHBI ITOJHBIC, 1OCTATOYHO 00OCHOBAHHBIC OTBETHI HA ITOCTABJICHHBIC
BOITPOCEKI, ITPaBUJIbHO PCIICHBI ITPAKTUYCCKHUC 3alaHUA;
2. B otBetax He BCCTrAa BbIACIIAIIOCH I'NIABHOC, OTACJIBHBIC ITOJOXCHMA

HEJOCTAaTOYHO YBS3BIBAIUCH C TPEOOBAHMSIMH PYKOBOISALIUX TOKYMEHTOB, IpU
pELICHUM NPAaKTUYECKUX 3aJad HE BCErga UCIOJIb30BAINCH pPalOHAIBHBIC
METOIMKH PAaCYETOB;

3. OTBETHI B OCHOBHOM ObLIN KPAaTKUMU, HO HE BCETJja YETKUMU;
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4. TlokazaHo cnaboe yMEHHE CaMOCTOSITENIbHO aHAIM3UPOBaTh (DaKTHI,
COOBITHS, SIBJIEHUS, IPOLIECCHI B UX B3aUMOCBS3U U AUAJIEKTUYECKOM Pa3BUTHUU.

O11eHKa «yI0BIETBOPUTEIBHOY BBICTABIISIETCS 00YYAIOIIEMYCS, €CIIU:

1. Jlanel B OCHOBHOM HPaBWJIbHbIE OTBEThl Ha BCE IIOCTABIICHHBIE
BOIIPOCHI, HO 0€3 OJHKHOM INTyOHMHBI U 0O0OCHOBAHMSI, IPU PELIEHUH NTPAKTUYECKUX
3a/1a4 CTYJEHT HUCIOJb30Bal MPEXKHUN ONBIT U HE NPUMEHSI HOBBIE METOJUKU
BBIMIOJIHEHUSI PACUETOB, OJHAKO HA YTOYHSIOLUIME BOMNPOCHl JlaHbl B LIEJIOM
NPaBUJIbHBIE OTBETHI;

2. [Ipu oTBeTax HE BBIAEISUIOCH IJIABHOE; OTAEIbHBIC IOJOKEHUS
HEJOCTAaTOYHO YBS3BIBAIUCH C TPEOOBAHMSIMH PYKOBOISALIUX TOKYMEHTOB, IpU
pellIeHnH MPAKTUYECKUX 3aJad HE HCIOJb30BATUCH PAlMOHAIBHBIE METOJIUKU
pacy€ToB;

3. OrtBerbl OBUIM MHOTOCIOBHBIMHM, HEUETKHUMU M 0€3 JIOJDKHOU
JIOTHYECKON MOCIEN0BATEIIBHOCTH, HA OTAEIbHBIE JONOJIHUTEIbHBIE BOIIPOCHI HE
JlaHbl TIOJIOKUTENbHBIE OTBETHI,

4. TIloka3zaHO HEyMEHHME CaMOCTOSITENIbHO  aHAJIU3UpOBaTh  (DAKTHL,
COOBITHS, SIBJIEHUS, IPOLIECCHI B UX B3aUMOCBS3U U AUATEKTUYECKOM Pa3BUTHUU.

O1eHKa «HEYIOBJIETBOPUTEIIBHO» BBICTABIIAECTCA OOydYarolEMyCsl, €CIIU HE
BBITNIOJIHEHBI TPEOOBAHUSI, COOTBETCTBYIOIINE OLIEHKE “‘yZ0BIETBOPUTENIHHO .

2.2. Meroanuyeckue yKkazaHusi 00y4aruMcst

2.2.1. MeToan4eckue peKOMEHAALUH 10 BbINIOJTHEHHUIO
HHAUBUAYAJIbHOI0 NIPOEKTA

[Ipr BBHIONHEHWH WHIUBUAYAIBHBIX IPOEKTOB HEOOXOAMMO MOKa3aTh
CHOCOOHOCTh K CaMOCTOSITENIFHOMY MOMCKY M aHaIW3y HWHGOpMAIMH MO AAHHON
TeMe, a Takke 0popMuTh MHGOPMAIUIO B BUJIE, YAOOHOM ISl BOCTIPUSITHSL.

[Ipexxne YeM NPUCTYNHUTHh K BBINOJHEHUIO TPOEKTa, CIEAYyeT H3YyYUTh
COOTBETCTBYIOIIMH TEOPETHUYECKUII MaTepual MO JOMOJIHUTENBHOW JHUTeparype,
WutepHer, y4eOHMKY WM KOHCHEKTY JeKIMi W 1moApoOHO pazobpartb
NpUBEJCHHbIE TaM [MpHUMEpH; pa3odpaTh 3aJaHHsd, PACCMOTPEHHBIE Ha
NPAaKTUYECKUX 3aHATHSIX.

WMuauBryanbHBIH IPOEKT JOJDKHO COOTBETCTBOBATH BEIOPAHHOM TEME.

BrImonHeHne HHAMBHUTYaTbHOTO MIPOSKTA MPOXOAMT MO CIEAYIONIEH cXeMe:
[Ton6op nHPOPMAITMOHHOTO UCTOYHHKA,;

OTBeTHI Ha TIOCTABJIEHHBIE BOIIPOCHL;
Hcnonp3oBanne HarJIATHOCTH U WILTIOCTPATUBHOCTH;
[Ipumepsr;

Jloka3aTeiabCcTBO COOCTBEHHBIX YTBEPIKICHUI;
OOm1uii BEIBOJ 110 TMPOEKTY.

2.2.2. MeToauvecKue peKOMEHIALMHU 10 HANIMCAHUIO pedepaTa
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Jlns wHawama paboTel Hang pedeparoMm HEOOXOOUMO BBIOpaTh TEMy H
nono0path Mo HeW JuTepaTypy. B kadecTBe JHUTEpaTypHBIX HCTOYHUKOB MOTYT
BBICTYNaThb MOHOrpaduu, COOpPHHMKH, pa3IMYHbIE CIOPABOYHBIE  HW3/IAHMUS,
NEPUOJUYECKUE H3AaHMS. 3aTeM HEOO0XOIUMO O3HAKOMHUTHCA C COJEpKaHHEM
JUTEPATYpPhl, CO CIIPABOYHBIM aIllapaToOM H3AaHUs, U3yUYUTh OTJIABJIEHUE KHUTH.
Bbi6opouHO, O€rjo MpouuTh OTAENbHbIE YacTU WM TJaBbl KHUTH, CJenaTh
KpaTKHE 3alUCH 10 MPOYUTAHHOMY MaTepuaiy.

CocTaBuTh MJIaH HaUCaHUs pedepara 1Mo CIeayIoIen cXeme:

Beenenne. Bo BBemenum pedepara 000CHOBATH BHIOOP JAHHOW TEMBI,
KOPOTKO Pacckas3aTh O TOM, [I0OYEMY OHA 3aMHTEPECOBAJa aBTOPA.

I rnaBa. BerynutenbHas 4yacTh. JTa KOpPOTKas TIJiaBa JIOJKHA COJIEPKATh
HECKOJIbKO BCTYIUTEIIbHBIX MPEJI0KEHUIN, HEMOCPEACTBEHHO BBOISIIUX B TEMY
pedepara.

I rmaBa. OcHoOBHas Hay4Has 4acThb pedepara. 371eChb B JIOTHYECKOM
MOCJIEIOBATEILHOCTH M3JIaraeTcsi marepuan mo Teme pedepara. DTy TJaBy
1enecoo0pa3Ho  pazdMTh Ha TMOMAMYHKTHI (C  yKa3aHMEM B  OIVIABIICHUU
COOTBETCTBYIOIIMX CTPAHUII).

III rnaBa. 3akaroueHue. B 3Tol riaBe aBTOp MOJABOIUT UTOT PabOTHI, JeaaeT
KpaTkuil e€ aHanus u GopMyIupyeT BHIBOIBI.

Teneps MOKHO MpUCTYNATh K HAIUCAHUIO camoro pedepara.

Odopmnenne pedepara.

Turynbubiit muct. Ha TuTyasHOM nucTe numercs Tema pedepara, pamumnus,
UM, OTYECTBO yUEHUKA, HA3BaHUE yUYeOHOTO 3aBe/ICHUSI.

OrnaBnenue pedepata. B Hagane pedepara 10KHO OBITH TAHO OTJIABJICHHE,
B KOTOPOM YKa3bIBAIOTCSI HOMEpa CTpaHUIl [0 OTACJbHBIM TilaBam. Kaxkas riasa
TEKCTa JOJKHA HAUMHATHCS C HOBOTO JINCTA, HE3aBUCUMO OT TOT0, TJIe OKOHYMJIACh
peabIayIIas.

Texcr pedepara. TekcT nuiiercs Mo IJIaHy Ha OJHOM CTOPOHE JIHCTA.
CoxkparnieHusi cioB B TekcTe pedepara HE HCHONb3YHOTCA. B KoHIle paboThbl
npuiIaraercs CITUCOK UCII0JIb30BAaHHOM JUTEPATYPHL
JIuTepatypHble CCUIKH CJIEYET pacioyiaraTh B CTOJIOUK B CIIEYIOIIEM TOPSIKE:

¢ HOPMATHUBHBIEC JOKYMEHTHI,

o KHUTH 110 TeMe pedepara (1o andaBUTy aBTOPOB);

e Ta3eTHO-XKYypHAJIbHBIE CTaThU (MO andaBUTy aBTOPOB CTaTed, C yKa3aHUEM
Ha3BaHMII Ta3€T U KypPHAJIOB, F0/ia U3JJaHUSI 1 HOMEPA);

¢ DJIEKTPOHHBIE PECYPCHI.

Jlns manucanus pedepara Jydilie HMCMOIL30BaTh JIMCTHI MUCYEH Oymaru
cTaHAapTHOTO (hopmara.

TekcT cnenyer nmucarb HA OAHOM CTOPOHE JIMCTA, KOTOPBIM JOJIKEH UMETh
noJist: 3 ¢M — C JIEBOWM CTOPOHBI, | CM — C MpaBoi CTOPOHBI (3TO MPUIAET YI00CTBO
JUISI CILIMBAHMUS JIUCTOB).

O6BEM pedepaTta nomkeH ObITh 20 — 25 CTpaHUIl, KOTOPBIE JOJDKHBI OBITh
IPOHYMEPOBAHBHI.
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2.2.3. MeToanyecKkue peKOMEHIAIMHU 10 BHINOJHEHHUIO
pacuéTHo-rpaduyeckux pador.

[Tpuctynas K peuieHuIo 3afaHus, Hag0 Pa300paThCs B YCIOBHM 33Jaud M
PHUCYHKE.

[lepen penienrnem Kaxao# 3a7auu Ha/I0 BBIKCATH TOJTHOCTHIO €€ YCIOBHUE C
YHUCIIOBBIMU JaHHBIMHU, COCTaBUTh aKKypaTHBIA ICKU3 B MacluTtade W yKa3aTh Ha
HEM B YHCJIaX BCE BEIMUYMHBI, HEOOXOIUMBIE ISl pacuera.

Pemenne nOMKHO COMPOBOXKIATHCA KpPAaTKUMHU, MOCIEAOBATEIbHBIMUA U
IPaMOTHBIMHU 0€3 COKpAIICHUS CJIOB OOBSICHEHUSIMHU U YepPTEeKaMH, Ha KOTOPBIX BCE
BXOJISIIIIME B PacueT BEJIMYMHBI JOJDKHBI ObITh MTOKa3aHbl B uncnax. Hano uzberatsb
MHOTOCJIOBHBIX MOSICHEHUH U nepeckasza yueOHuka. [lpu nonp3oBanuu popmynamu
WIN JTAaHHBIMH, OTCYTCTBYIOIIUMH B Yy4eOHHKE, HEOOXOIUMO KPAaTKO U TOYHO
yKa3bIBaTh UCTOYHUK (aBTOp, Ha3BaHUE, U3JJaHKE, CTPaHMLIA, HOMEP (HOPMYIIbI).

He cnenyer BbIMUCIATH OONBLIOE YHUCIO 3HAYANIMX LUDP, BBIYUCICHUS
JOJKHBI COOTBETCTBOBATh HEOOXOAMMOM TOUHOCTH.

['paduku, cxembl cieayeT BBIIOJHATH TPU TOMOIIM  YEPTEKHBIX
NPUHAAIEKHOCTEH.

Bce mapameTprl, HEOOXOAMMBIE Ui pacyeTa: BEKTOPbI, OCH KOOpPJUHAT,
YTJIBI, pa3Mepbl TOJKHBI OBITH U300paKeHbI HA PUCYHKE.

I'padukn 1 cxembl JOMKHBI OBITH AKKYPAaTHBIMH, MX pa3Mepbl JTOJKHBI
MO3BOJIUTh SICHO TIOKa3aTh pPa3MEPHOCTh; YKa3blBaTh EAMHHUIBI MOJy4aeMbIX
BEJIMYMH HY>KHO 00s13aTenbHO. PacuéTel HEOOXOAMMO COIMPOBOXAATh KPATKUMU
NOSICHEHUAMHU (Kakue (GOpMyJIbl UM TEOPEMbI IPUMEHSIOTCS, KaK MOJIy4YaroTCs Te
WIH WHBIE PE3YNIbTAThI U T. [I.) U OJPOOHO M3JIaraTh BECh X0/l PacYeTOB.

2.2.4. MeToanyecKkue peKOMEHIAIMHU 10 BLINOJHEHHUIO
KOHTPOJIbHBIX PadoT

[Tepen HauaaoM KOHTPOJIHOW pabOTHI CIEIyeT U3YYUTh COOTBETCTBYIOLIHIA
TEOPETUYECKH MaTepual Mo Yy4YeOHHWKY WM KOHCIEKTy Jekuuid. Ecmu
nperno/iaBaTellb 1aj BaM KOHKPETHbIE PEKOMEHIAIINH, YUTHTE UX.

B KOHTpOJIBHOM paboTe MOXKET OBITh TOJIBKO OAMH BomIpoc. B aToMm ciyuae
HEOOXOMMO PACKPBITh OINpPEAENEHHBIA BOMPOC U3 Kypca AUCHUUIUIMHBI, KOTOPBINA
chopMyJIHpPOBaH TaKUM 00pa30M, YTO HEOOXOIMMO MPUMEHUTh METO/IbI aHAJIN3A U
COIIOCTaBJICHHUS.

Jlpyroi#t THI KOHTPOJIbHOM pabOTHI BKIIOUAET B c€051 HECKOIBKO BOIPOCOB U
OIHy WM HECKOJBKO 3a/Jay WIM TMpakTH4YecKux 3ananuil. Ilucath Takyio
KOHTPOJIbHYIO paboTy cCleyeT 4YeTKO W JIAKOHMYHO, OTBeYas Ha BONPOCHl U
NpaBUIBHO pemlast 3a1a4yn, 0€3 IPOCTpaHHbIX paccykaeHui. KoHTpoibHbIe Takoro
TUMa He TpeOyloT MIMPOKOr0 MPHUMEHEHHs METOJIOB aHaju3a, IHucaTh
KOHTPOJIbHYIO pab0Ty HEOOX0AUMO, IPUACPKUBASICH IPUHLIUIIA "BOTIPOC-OTBET".

KontponpHast pabGotra pomkHa HMETh UETKYIO CTPYKTypy. CTpyKTypa
KOHTPOJIbHON PAa0OTHI 3aBUCHUT OT CIEHU(PUKU U3y4yaeMOW AMCLUUIUIMHBL, @ TaKXKe
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OT THUMAa KOHTPOJBHOW paboThl. B CTpykType KOHTPOJBHOW pPabOTHI MOXKHO
BBIJICIIATD:

® TUTYJIbHBIN JIUCT;
BBEJICHUE (B 3aBUCUMOCTHU OT TUIIA BOIIPOCOB);
OCHOBHAsI 4aCTh;
3aKJII0YEHHE (B 3aBUCUMOCTH OT THIIA BOIIPOCOB);
CIIMCOK JIUTEPATYPHI.
Ha tuTynpHOM sMcTeé HEOOXOAMMO HaIMCaTh Ha3BaHHE Y4yeOHOIO
3aBeneHus, Kadeapbl M y4eOHOM JUCHUIUIMHBL. 3aTeM yKa3aTh Ha3BaHUE
KOHTPOJIbHOM paboThl uinu Bapuant. llocne uvero mamucats cobcrBennbie OUO,
HOMEp TpyYMNIbl, Ha3BaHUE (QakynbTeTa, crneunadbHocth U ®UO HaydHOrO
PYKOBOJIUTEIIS.

@opMyJIHpOBKAa YCIOBHS, €CIM OHO YKa3blBa€TCd Ha BTOPOM JIMCTE
KOHTPOJIbHOM paboOThl, JOKHA B TOYHOCTH COOTBETCTBOBATh YCIIOBHIO,
IIOJIy4YEHHOMY OT IIPEIIOAABATES.

Bo BBeneHNM KpaTKO HYKHO KPAaTKO Hamucarh LiE€Jdb KOHTPOJIBHOM padoThl,
MECTO U pOJIb PACCMATPUBAEMOr0 BONPOCA WM BOIPOCOB B M3y4aeMOM yueOHOU
JUCLUIUIMHE.

Ha oCHOBHYIO 4acTh KOHTPOJIBHOM MPUXOANUTCS HanOoJbIIast 4acTh paOOTHI.
KoHTponbHas A0MKHA COAEp’KAaTh OCHOBHBIE ONpPEIEICHHs, OOOCHOBAaHUS U
JI0Ka3aTeNbCTBA, ONMMCAHUE METOIUKH pacueTa, (POpMyJIbl, a TAK)KE UMETh CChUIKU
Ha  HCHOJb3yEMBbIE MCTOYHHUKHU uHpopmanuu. [Tucarp KOHTPOJIBHYIO
paboTy HEOOXOMMO C y4e€TOM TOTrO, YTO H3JaraeMblii MaTepuall JIOJDKEH OBITh
JIOTUYECKHA B3aMMOCBs3aH. OCHOBHAasi 4acTh MOJKET TAaKXKE BKJIKOYATh aHAJIU3
TEOpPUH BOIIPOCAa MO TeME KOHTPOIbHOW pabdoThl. Ilocie 3Toro msnaraercs xon
pacCyXICHUN, OIMCBHIBACTCS  IIOCIEAOBATEIBHOCTh  PAacy€TOB, IPUBOIATCS
IIPOMEKYTOUHBIE JOKA3aTeJIbCTBA M PE3YJbTATHl PEUIEHUS BCEW MOCTABICHHOU
3amaun. B ciydae, eciau KOHTpOJIBHASL COLEPKUT TOJBKO 33Jadd, TO OCHOBHAas
4acTh BKJIIOUAET B Ce0s TOJIBKO YCIIOBHS 337a4 U UX PELIEHUE.

B 3aknrodeHuMM HaI0 HamMcaTh KpPaTKUE BBIBOABI 110  BBINOJHEHHOU
KOHTPOJIBHOH padore.

3areM NPUBOJIUTCS CHMCOK HMCTOYHHMKOB HMH(OpMaLMKA OPOPMIIEHHBIN IO
CTaHAapTy.

2.2.5. Meroau4yeckne peKOMEHIAUNH M0 BbITNIOJIHEHHIO TECTOBBIX
3aJaHui

[Ipu  TecTMpoBaHUM  HEOOXOAMMO  YETKO  YSACHUTH  OCOOEHHOCTHU
IpeJIaraéMoro BH/ia TECTOB U CIIOCOO €ro BHIMOJIHEHHUS.

Bpewmsi, 0TBOAMMOE Ha BBIIIOJIHEHHE TECTa, MOKET BapbUpoBaThcs OoT 10 110
20 MUHYT B 3aBUCUMOCTH OT OOILEro YpOBHSI MOJArOTOBJIEHHOCTH CTYICHTOB, dTara
W3YUYEHHS] TEMBbI, BUAA TeCTa. TeCTOBbIE 3aJaHMs BBINOJHSIOTCS HAa OTIEIBHOM
JucTe Oymaru, Ha KOTOPOM YKa3bIBaeTcs (aMuiIus CTyACHTa, TpyImma, HOMEP
BApUAHTA.
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[Ipu BBIMIOTHEHNUN TECTOBOTO 3a7aHUsI HEOOXOIUMO:
e BHHUMATEJIBHO MIPOUYUTATH 33JIAHUE;

. 3anucaTh OTBETHI TOJBKO HU(PpaMu U OyKBaMH, yKa3aB BHayaje
3a/laHusl, a 3aTeM BbIOpaHHYI0 1Py Ui OyKBY, KOTOpas COOTBETCTBYET
PaBUILHOMY OTBETY.

2.2.6. MeToauvecKkue peKOMEHJAANNH 110 PelIeHUI0 3a1a4

YMeHune pemarb 3aauu  SBIETCS OJHUM U3 OCHOBHBIX ITOKa3aTeen
[IyOMHBI OCBOEHUS y4eOHOTO MaTepuasa 1o €CTECTBEHHOHAYYHBIM JUCIUTUIMHAM.

Yrobbl pemaTh 3adaud, HYXKHO pa3o0paTbCsi B TOM, 4YTO OHHU COOOM
MPEJICTABISIOT, KaK YCTPOEHBI, M3 KAKWX COCTABHBIX 4YaCTE€W COCTOST, KAKHE
MMEIOTCSI MTHCTPYMEHTBHI, C IIOMOILBIO KOTOPBIX MPOU3BOJIUTCS PELICHHUE 3a/1a4.

[Ipouecc pemieHus 3aJayud MOKHO PA3[eiIUTh HAa BOCEMb JTAlOB: aHAIMU3
3a/laud; CXEMaTUYecKas 3aluch 3aJadyd; MOUCK crocoba pelleHus 3a/Jauu;
OCYILIECTBIIEHUE PEUICHUs 3aJayd; MPOBEpPKAa PELICHUS 3aJaud; HCCIEAOBaHUE
3anaun; GopMyIMpoBaHUE OTBETA 33Ja4M; aHAJIU3 PELICHUS 3a/1a4uu.

N3 yka3zaHHBIX 3TaIloOB MSATh SBJISIIOTCSA 00S13aTEIbHBIMU, U B TOM WJIM UHOM
BUJIE MPUCYTCTBYIOT B MpOlECcCe penieHus Jro00il 3ajauyu. DTO 3Tanbl aHaIHM3a
3a/laud, TOHMCKa crocoba ee pelleHHs, OCYIIECTBICHUS PEIIeHUs, MPOBEPKU
pemennss u dopMmynupoBanus oTBeTa. OcTanpHbIE TPU dTama (CXeMaTHYecKas
3aluCh 3a7a4M, MCCJIEJAOBAaHUE 3aJa4d M 3aKJIIOUUTENIbHBIA aHaIU3 PELICHUS)
SIBJISTIOTCSL HE 00s13aTEIHFHBIME B IMPOIIECCE PEIICHUS MHOTHX 3a/1a4.

[TepBoe, uTO HY)XHO CAENATh MPHU PEIICHUH 3a7a4d — Pa3o0paThCs B TOM,
YTO 3TO 3a 3a/7]a4ya, KAKOBBI €€ YCIIOBUS, B UEM COCTOSIT €€ TpeOOBaHMS, a TAKKe
MOJIC3HO YCTAHOBUTH BO3MOXKHOCTH OOOOIIEHUSI JAHHOW 3a7a4yi, BBISIBUTH €€
0COOEHHOCTH, COMTOCTaBUTh JaHHYIO 3aJ]a4y C paHee pPelIEHHBIMH.

B psine ciyyaeB 1aHHBIN aHAIU3 HYXKHO 3anucaTh. /{15 3TOro cnoab3yroTcs
pa3MyYHbIE CXEMATHYECKHE 3aluCH 3a7ad, IMOCTPOEHUE KOTOPBIX COCTaBIISIET
BTOPOI1 ATal npouecca pemenus. CxeMatndeckas 3amuch CIyKUT O4EHb XOPOLLIEH
dbopmoii, KOTOpasi OpraHu3yeT TIJyOOKMI W IUTAaHOMEpHBIN aHaiu3 3aJadd, U
MO3TOMY ATOT 3Tall CIMBAETCS BCETJa C aHaJU30M 3a/Jaud, U TaKxke obJerdaer
caMO penleHue, Tak Kak, OMUpasCh Ha 3Ty 3alKCh, MpOIIe U Jerde oQopMuTh
pELICHHE.

I[Ipy nDocTpoeHMH CXEMAaTHYECKOM 3aluCH  3aJaud  MOXKHO  TaKke
WCITIOJIb30BATh MATEMAaTUIECKYIO CUMBOJIUKY, TAOIHUIIBI U T. 1.

[Tonck 1maHa pemeHust COCTABISAET LEHTPAIbHYK) 4acTh BCEro MpoIecca
pemenus. Haiins muiaH, ero oCyImiecTBICHHE YK€ HE COCTaBJsIET 0co00ro Tpyaa,
OHO TpeOyeT JIUITh TEXHUICCKUX YMEHHUI BBITIOJIHCHUS T€X IEUCTBHUI U OTICPAIIHA,
KOTOpBIE M3Y4YarOTCs B JaHHOW aucuuiuinHe. Korga B mpouecce BBITOJIHEHUS
HalJIeHHOro croco0a pemeHuss Mbl yOexkJaemMcss B €ro OMMOOYHOCTH WIIU
CJI0’KHOCTH, TO HY’KHO CHOBAa BO3BpAaIllaThCsl K ATaIly MOKWCKA PEIICHUS U UCKATh
JIPYrou crnocod penieHusl.
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Korma cnoco6 pemienus 3agadu HalJIeH, €ro HYXHO OCYIIECTBUTBH, — 3TO
Oy#eT yxe dYeTBEpThIM dTam TpoIlecca pemeHUs — JTalm OCYIIECTBICHUS
(M370KEHUS ) PEIICHUS

[Tocme TOro Kak pemieHHe OCYMIECTBICHO W M3J0XKEHO (TMHUCHhbMEHHO WU
YCTHO), HEOOXOAUMO YOEAWTHCS, YTO OTO pEIICHHE IMPaBHIBHOE, YTO OHO
yIIOBJIETBOPSIET BCeM TpeOOBaHWAM 3amadd. IS 3TOro mpowm3BOAAT TPOBEPKY
PENICHNs, 9TO COCTABJISIET MATHIM 3Tal Mpollecca PEIIeHusI.

[Ipu pemeHnn MHOTUX 3aJad, HEOOXOIUMO KpOME TMPOBEPKH TaKKe
IPOM3BECTU HCCJIENOBAaHUE 3a7aud, TO €CTh YCTaHOBUTH MpPH KAaKUX YCIOBHSIX
3aJja4a MMEET pEILICHUE, MPH ATOM CKOJBKO Pa3UYHBIX DPEIICHUN B KaXKIOM
OTJIEIbHOM ClTydae, MpU KaKUX YCJIOBHUAX 3a/a4ya BOOOIE HE UMEET PEIICHUs U T.
1. DTO BCE COCTABIISIET IECTON ATAM MPOIIeCcca PEIICHUS.

YO6enuBImIUCh, B MPaBWIBHOCTH PEIICHUS U, €CIM HYXXKHO, NpPOU3BEns
UCCJICIOBAaHME 3a/1a4y¥, HE0OX0IUMO YETKO c(hOopMyIHpOBaTH OTBET 3a7a4d, — ITO
Oyaet ceapbMOM 3Tam mpolecca pemieHus. Eciu oTBeT 0cob0 HE BBINHMCHIBACTCH,
HAJI0 BCE )K€ €ro KaK-TO BBIICIHUTH (HampuMep, MyTeM MOTYCPKUBAHUS).

Taxxe, B y4eOHBIX M TIO3HABATEIBHBIX IENSIX, MOJIE3HO MPOAHATH3UPOBATH
BBITIOJTHEHHOE PEIIeHUE, YCTAHOBUTh HET JIU JIPYroro, U 0Oojiee parroHaIbHOTO
crocoba pemieHus, a Hemb3s T 0000muTh 3amady, a Kakhe MOXHO CJenarh
BBIBOJIBI W3 JTOTO PEHICHUS M T. J. DTO BCE COCTABJSET TOCIEAHUNA, HO HE
00s13aTeNbHBII, BOCBMOW 3Tal PEIICHHUS.



