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1 TACHOPT NPOI'PAMMBI YYEBHOM JTUCIUILIAHBI
«b.04 ECTECTBO3HAHHUE»

1.1 ObaacTh NpUMEHEHUSI TPOTPAMMBI

[IporpaMmma  y4eOHON  OUCHUIUIMHBI ~ SIBISICTCS  YacThlO  OCHOBHOM
npodeccHoHanpHOM 00pa3oBaTeNbHON mporpaMmbl B cooTBeTcTBHH ¢ PI'OC 1o
CIEIMAIBHOCTH  cpefaHero  mpodeccuoHainbHoro  oopazoBanms  49.02.01
dusnueckass KylnbTypa yriayOJeHHOW TMOATOTOBKH YKPYIIHEHHOW TPYIIIbI
cnenuansHocTelt 49.00.00 dusnueckast KyabTypa U CIOPT.

1.2 Mecro y4eOHOH JMCHMIUIMHBI B  CTPYKTYpe OCHOBHOI
npodgeccuOHAIbHON 00pa3oBaTeIbHOM IPOrPaAMMBI:

PabGouast mporpamma yueOHOUW muctumuinHbl «bJ1.04 EctecTBo3HaHUE)
NpeaHa3HaueHa I W3Y4YEHUs €CTECTBO3HAHMS B OPraHU3alUsaX CpPEOHETO
po(hecCHOHATBHOrO0 00pa30BaHMsl, pPEeaTU3YIOIKUX 00pa30BaTEIbHYIO MIPOrPaAMMY
cpeaHero (IoJTHOro) o0IIero oopa3oBaHMsl.

Hucruminaa «bJ1.04 EctecTBo3HaHue» u3ydyaeTcss Kak 0a30BbIN yueOHBIM
peaMer 0011e00pa30BaTEIHLHOTO LUKJIa IPOrpamMMBl CpEIIHETO
npo(hecCHOHANBHOrO 00pa30BaHMUsl — MPOrpaMMbl IMOJATOTOBKH CIIELIUAJIMCTOB
cpeaHero 3BeHa — o cnenuanbHocT 49.02.01 dusnueckas KyabTypa.

1.3 Heau u 3apa4n y4eOHO TUCHUMILIUHBI — TPEOOBAHUA K pe3yJibTaTaM
OCBOCHMS YUeOHOI TUCIUIINHbI:

Henvwo oucyunaunwt siBnsiercs (GopmMupoBaHHe y 00yYae€MbIX CHUCTEMbI
3HAHUW O COBPEMEHHON €CTECTBEHHOHAy4YHOW KApTHUHE MHUpa U METOJaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HanOoJiee BAXKHBIMU UJICSIMHU U JOCTH>KEHUSIMU
€CTECTBO3HAHHUSI, OKA3aBIIMMHU OMNPENEIIAIONIEe BIUSIHUE HA Pa3BUTHE TEXHUKU U
TEXHOJIOTUH.

3aoauu oucyuniuHbl:

— OCBOEHHE 3HAHHWI O COBPEMEHHOUN €CTECTBEHHOHAYYHOW KapTUHE MHpA U
METOJIaX E€CTECTBEHHBIX HAyK;,; 3HAKOMCTBO C HauOojee BaXXHBIMU HUJICIMHU U
JIOCTUKEHUSIMU  ©CTECTBO3HAHMS, OKAa3aBIIUMH OMNPEACNAIONIee BIMSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

— OBJIaJICHHE YMEHUSIMU MPUMEHATH MOJTYUYCHHbIC 3HAHUS JI OOBSICHEHUS
SIBJICHUI OKPYXAIOIIEro MUPa, BOCIIPUATHS HHPOPMAIIMH €CTECTBEHHOHAYYHOTO U
npoeCcCHOHANbHO  3HAYMMOTO  COJIEP)KAHMS; Pa3BUTHE HMHTEIUICKTYaTbHBIX,
TBOPYECKUX CIOCOOHOCTEH W KPUTHUYECKOTO MBIILUICHUS B XOJI€ MPOBEICHUS
MMPOCTEUIINX HMCCIICIOBAHNM, aHAl3a SIBJICHUM, BOCHPUATUS U WHTEPIIPETALUAU
€CTECTBEHHO-HAYYHOW HH(POPMAIINH;

— BOCIIUTaHWE YOEXKICHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHHOM
NPUPOJBI M HCMOJb30BAHUS JTOCTHXKEHUM €CTECTBEHHBIX HAyK [JIsi pPa3BUTHUS
[MBWJIM3ALIMK U TIOBBIIICHUS KaueCTBa KU3HH,

— TpPUMEHEHHWE eCTECTBCHHOHAYYHBIX 3HAHWA B MPO(PEeCcCHOHATBLHON
NEATEILHOCTH M TOBCEIHEBHOM JKHU3HH JUIA oOOecleueHHnss Oe30IacHOCTH



KU3HENIESITEIbHOCTH; TPAMOTHOTO HCHOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHUI;
OXpaHbI 3/I0POBBS, OKPYKAIOIIEH CPEeJIbI.

OcBoenne copaepxxkanusi yueoHot aucuurunbl «b/[.04 EcrectBo3Hanue»
oOecrieuynBaeT JOCTIKEHNUE 00YJaIONUXCs CICTYIONTUX PE3yIhbTaTOB

JUYHOCTMHBIX:

— YCTOWYWBBIH WHTEpPEC K WCTOPHUM H JIOCTHXKEHUSIM B 001acTH
€CTECTBEHHBIX HayK, YyBCTBO TOPJIOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

— FOTOBHOCTD K MPOJIOJDKEHUIO 00pa30BaHMs, TTOBBIIICHUIO KBAIM(PUKAIIUU B
M30paHHOM TPOQPECCHOHATBLHON JICITEIBPHOCTH C HCIOJIb30BAHHEM 3HAaHUW B
00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTMBHOE OCO3HAHME 3HAYUMOCTH KOMIIETEHIIMH B 00JacTu
€CTeCTBEHHBIX HAyK [JII 4YejloBeKa W OOIINecTBa, YMEHHE HCIIOJIb30BaTh
TEXHOJIOTHUECKHE JOCTIKECHUS B 00JacTH (DU3UKH, XUMHH, OMOJIOTHUU, DKOJIOTHH
JUIS. TIOBBIIIEHUS COOCTBEHHOTO WHTEIJICKTYaJIbHOTO Pa3BUTUS B BBIOpPAHHOM
npo¢eCCUOHATILHON JIEATEIbHOCTH;

— YMEHHUE NMPOaHATM3UPOBATh TEXHOTCHHBIE TTOCIEACTBUSA JI OKPY Karoeh
Cpeibl, OBITOBOM U MPOU3BOACTBEHHOU JIEATEIIBHOCTH YEJIOBEKA;

—  TOTOBHOCTb  CaMOCTOSITEIbHO  JOOBIBAaTH  HOBbIE Uil ce0s
€CTECTBEHHOHAYYHbIC 3HAHUS C HCMHOJB30BAHUEM [JII O3TOr0 JOCTYIHBIX
HCTOYHUKOB MH(OPMAIINH;

— YMEHUE YIPaBIATh CBOEW MO3HABATEIBHOU IEATEIBHOCTBIO, MPOBOIUTH
CaMOOILIEHKY YPOBHS COOCTBEHHOT'O MHTEJICKTYaJIbHOTO PA3BUTHS;

— YMEHHUE BBICTPAUBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOUIEHUS B KOMAHJIE IO
pelieHnIo 00IKrX 3a7a4 B 001aCTH €CTECTBO3HAHUS;

MemanpeomMemHulx:

— OBJIQJICHUE YMEHUSMH U HaBBIKAMU PA3JIMYHBIX BUIOB IMO3HABATEIbHOMU
JEATEIIbHOCTH JIJIs1 U3YUEHHUS Pa3HbIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAaHMS (HAOIIOJIEHUS, HAyYHOTO
AKCTIIEPUMEHTA) JIJIsi U3YUYCHUS PAa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa, C  KOTOPHIMM  BO3HUKAET  HEOOXOJMMOCTh  CTaJKUBaThbCS B
npodeccuoHanbHOM cdepe;

— YMEHHE OMNpEeNeNaTh LU U 3aJauu ACSTeIbHOCTH, BHIOMpATh CPEACTBa
JUISL UX IOCTUXKEHUS Ha TIPAKTHKE;

— YMEHHUE UCIOJb30BaTh pA3JIUYHBIE HUCTOYHUKH [JIS1  TMOJy4YECHUS
€CTECTBEHHOHAYYHON uWHGOpPMAIIMM U OIICHWBAaTh €€ JIOCTOBEPHOCTH IS
JIOCTUKEHUSI IOCTABJICHHBIX LIEJIE U 3a1aY;

NpeoMemHubix.

—  chOpPMHUPOBAHHOCTh IPEACTABICHHH O TIICJIOCTHOM COBPEMCHHOM
€CTECTBEHHOHAYYHOU KapTHUHE MHUpa, NPUPOJE KaK €IUHOM IEJIOCTHOU CHUCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, MPHUPOJLI U OOIIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macmrtabax BcemenHoi;

— BJIQJICHUE 3HAHUSMM O HanOOJee BaXXHBIX OTKPBITHUSAX U JOCTH)KCHUSIX B
00J1aCTH €CTECTBO3HAHUS, MOBJIMABIIUX HA SBOJIIOIUIO MIPEACTABICHUM O TIPUPO/IE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;



— c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS
JUIsl OOBSCHEHMSI OKPYXKAIOIIUX SBJICHUM, COXpAHEHHS 3/10pOBbs, OOecreueHus
0€30MacHOCTH  KU3HENEATENbHOCTH, OEpeKHOro OTHOIIEGHUS K  MPHUPO/IE,
palMOHANIBHOTO MPUPOAOIOIL30BAHUS, a TAKXKE BBINOJIHEHHUS POJIA TPAMOTHOIO
MOTPEOUTENS;

— Cc(OPMUPOBAHHOCTh MPEACTABICHUA O HAy4YHOM METOJ€ IO3HAHUS
IPUPOBI U CPENICTBAX M3YUECHHS] MEraMHupa, MaKpoMHpa U MUKPOMHPA; BIlaJIeHUE
prueMaMi €CTECTBEHHOHAYYHBIX HAOIIOJACHUM, ONBITOB, UCCIICIOBAHUA 1 OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTAaTOB;

— BJIQJICHUE TOHSATUUHBIM allapaToM €CTECTBEHHBIX HAYK, MO3BOJISIONIIUM
MO3HABaTh MUP, y4aCTBOBATh B JIUCKYCCHUSIX IO €CTECTBEHHOHAYYHBIM BOIPOCAM,
WCIIOJIB30BAaTh  PA3IMYHBIE  WCTOYHWUKA  WHGOOpPMAIMU I8 TOATOTOBKH
COOCTBEHHBIX padOT, KPUTHYECKH OTHOCUTKCS K coodmenussm CMU, coxeprxarium
Hay4HYI0 HH(]OpMaIIHIO;

— c(hOpMHUPOBAHHOCTH YMEHHUM MMOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOTO 3HAHMUS JUIsI KaXXJIOTO 4YEJIOBEKa HE3aBUCUMO OT €ro
poeCcCUOHANILHON JeATeTbHOCTH, pa3indarh (akTbl U OICHKU, CPaBHUBATh
OLICHOYHBIE BBIBOJbI, BUAETh UX CBSI3b C KPUTEPHUSAMHU OLIEHOK U CBSI3b KPUTEPUEB C
OIPEJICIICHHON CUCTEMOM LIEHHOCTEM.

B pesynbTaTe u3ydeHus TUCUUILTAHBI 00y4YalomUics T0JKEeH

ymemb:

— CpaBHUBATh €CTECTBEHHOHAYYHBIE 00BEKTHI, aHATTU3UPOBATh, OIIEHUBATh U
000011aTh MOJTYYEHHbBIEC CBEICHUS;

— OOBSCHSTH PE3YJIbTAaThl €CTECTBEHHOHAYYHBIX ASKCIEPUMEHTOB, pEIaTh
AIIeMEeHTapHble (PU3NUECKUE, XUMUUYECKHE, ONOIOTMUYECKUE 3a]1a4H;

— aHAJIM3UPOBATh MPOOJEMbl (PYHKIMOHUPOBAHUS E€CTECTBO3HAHUS B
COBPEMEHHOU KYJIbTYPE;

3Hamb:

—  OCHOBHBIE  METOJbl HAy4YHOTO  I[IO3HAHUSA, HCIOJIb3yEMbIE B
€CTECTBO3HAHUU: HAOIIOIEHUE, ONTMCAaHUE, U3MEPEHHE, IKCIIEPUMEHT;

— OCHOBOIIOJIATAIOIIME TOHATHS, 3aKOHOMEPHOCTH, 3aKOHbl U TEOPUU
€CTECTBO3HAHUSI, TEPMHUHOJIOTHIO U CUMBOJIMKY

— O pOJIM M MECTE €CTECTBO3HAHUS B COBPEMEHHOM HAyYHOW KapTUHE MUPA.

1.4 PexoMeHayemMoe KOJMYECTBO 4YacOB Ha OCBOCHHE IPOrpaMMBbI
Y4eOHOM JUCHMILIUHBI:

MaKCUMalbHOW yueOHOW Harpy3ku oOydaromerocs 216 4acoB, B TOM 4HcIe:

00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromerocs 144 vaca;

CaMOCTOSITENIbHOU paboThl 0OyUarorierocs /2 yaca.

2 CTPYKTYPA Y COJAEP)KAHUE YYEFHOU JUCIUTLINHBI

2.1 O0bem yueOHOI JUCHMILNIMHBI U BUABI Y4e0HO padoThI

Bup yueOHoit padoTbl O0bem
4acoB
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MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

216

O0s3aTes1bHAs Ay IMTOPHAsA yueOHas Harpy3Ka (Bcero) 144
B TOM YHUCIJIE:
TEOPETUIECKOe 00yUeHUE (JICKIIHH) 72
71a00paTOPHBIE 3aHIATHS 18
MPAKTHYECKHUE 3aHATUS 54
KOHTPOJIbHBIE pabOTHI -
KypcoBas paboTa (IIpoeKT) -
CamocrosiTesibHas padoTa o0yuyawinerocs (Bcero) 72
B TOM YHCIIE!
1. OdopmieHne KOHCIIEKTOB, JOKIAI0B, pedepaToB 30
2. Odopmiienne npe3eHTaruii, TROPYECKUX OTUYETOB U JIp. 20
3. Pemenue 3amau 22

Wrororas arrecranus B hopMme duggeperyuposanno2o 3auema




2.2 TemaTuveckuii MJ1aH u coaep:xkanue ydeoHoi nucuuniannbl «bJ1.04 EcrecTBo3HaHue»

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4ye0OHOro MaTepuaJia, JadopaTopHble padoThl M MPAKTUYECKUE 3aAHATHS,
caMoCTOsITe/IbHAs paboTa 00yyaumxcs, Kypcopasi pabora (IIpoeKT)

O0beMm
4acoB

YpoBeHb
OCBOEHUS

PU3UKA

54

Pa3zgen 1

®u3uka — pyHaaMeHTAIbHAs HAyKa 0 mpupojae. MexaHuKa

12

Tema 1.1 ®dusuka —
bynnamenTanbHan
HayKa o mpupoje

Copep:xanue yueOGHOro MaTepuana

1. ECTCCTBCHHO-HayLIHHﬁ MCTO/] MMO3HAaHUWA, €0 BO3MOXXHOCTH U I'paHULbI TPUMCHUMOCTH.
E,I[I/IHCTBO 3aKOHOB IIpHUPOABI W COCTaBa BCUICCTBA BO Bcenennoii. OTKpBITI/IH B (1)I/I3I/IK6 —
OCHOBA IMPOrpecca B TCXHUKEC U TCXHOJIOI'MH IIPOU3BOJCTBA

CamocrosTenpHas pa60Ta 06yqa}ou11/1xc;1: HarmyCaHueC JOKIaaa ((OTKpBITI/IH B (bPISPIKG».

Tema 1.2
Kunematuka

Copep:xanue yueOHOro MaTepuana

1. Mexanuueckoe nBmwkenue. Cucrema orcuera. Tpaekropus neuxkenus. [1yTh.
[lepemenienue. OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUKEHUS.

2. CxkopocTh. 3aKOH CIIOKEHHs cKopocTeld. CpeqHsisi CKOPOCTh TPH HEPAaBHOMEPHOM
IBMKCHUU. MTHOBEHHAs! CKOPOCTb.

3. PaBHOMEpHOE IPSIMOJIMHEMHOE JIBUYKEHUE.

4. CKopocTh paBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKESHHUS.

5. PaBHOyYCKOpEHHOE NPSMOJIMHEHHOE IBUKEHHE.

6. VYckopenue. CBOOOHOE MMaJICHUE TEII.

N

HpaKTI/I‘leCKOC 3aHATUC! «CBO60I[HO€ naaCHUcC TCI.

CamocTosiTenbHast paboTa 00y4yaroUuMxcs: HallMCaHNE KOHCIIEKTA M0 TeMe: «Y CKOPEHHEY.

N

Tema 1.3
JAnnamuka

Copep:xannie yueOHOTO MaTepuana

1. Macca u cuna. Bzaumoneiictsue teil. 3aKOHBI THHAMUKH.

2. Cunsl B Ipuposie.

3. 3akoH BCECMHUPHOI'0 TATOTCHUA.

N

[IpakTnueckoe 3anstue: «Bropoi 3akoH HeroToHaY.

[EEN

Tema 1.4
3aKOHBI COXPAHEHHS B
MeXaHHKe

Copep:xanue yueOHOT0 MaTepuana

1. Wwmnynbc Tena. 3akoH COXpaHEeHUs UMITyJbca. PeakTHBHOE BHKEHHE.

2. Mexanunueckas pabota. MOIIHOCTb.

3. Mexannueckas sHeprus. Kunermueckas sneprus. Kunermuaeckas sHeprusi 1 padora.
IToTennmanpHas YHEPIys B IPaBUTALIMOHHOM I10JIE.

4. 3akoH COXpaHEHHUs MOJHOW MEXaHUYECKON SHEPTUH.

[EEN

HpaKTquCKoe 3aHATUC! <<HCCJ’I€}10B3HI/IG 3aBHUCHMOCTH CUJIBI TPCHU OT BECA TCIIA».
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Pazgen 2

OcHOBBI MOJIEKYJ/ISIPHOM (PM3MKH H TePMOANHAMHUKH

Tema 2.1
Mouekyasipaas
¢usuka

Copep:xanue yueOHOro MaTepuana

1. AromucTHUecKasi TeOpusi CTpOEHUs BemecTBa. HaOmro1eHus U OTIBITHI, TOITBEPKIAIOIIHE
ATOMHO-MOJIEKYJIIPHOE CTPOCHUE BEILECTBA.

2. Maccsl 1 pazmepsl MoJieKyJ. TerioBoe ABMKEHHE YacTHII BenecTBa. bpoyHoBckoe
JIBH)KEHUE.

3. UneanwHbrii ra3. TemnepaTypa kak Mepa CpelHel KHHETHYECKON YHEPTruy YacTHII.
YpaBHEHHE COCTOSHUS UAECATBHOrO rasa.

4, MO,I[GJ'IB KHUIKOCTH. HOBerHOCTHOG HaTs’KCHUE U CMa4YHMBAaHUC.

5. Kpucrammueckue n amopdHbIe BENIECTBA.

HpaKTI/I‘leCKOC 3aHATUC! «ypaBHeHI/Ie COCTOsAHUA NACAJIBHOI'O I'a3a U I'a30BbIC 3aKOHBD).

CamocrosiTenbHas padoTa oOyJaronuxcsi: HaMcaHue Jokiaaa mno teme: «HacwieHHbri
napy.

Tema 2.2
TepMoanHaMuKka

Coneprxkanne y4eOHOro Marepuasia

1. Buytpennss sHeprus. PaboTa u TemnooTiaya Kak criocoObl U3MEHEHUs BHYTPEHHEH
SHEPrUHu.

2. TlepBblii 1 BTOPOI 3aKOHBI TEPMOTUHAMHKH.

3. Ilpunnumnel aeiictBus Ternobbix MamH. KIT/] TeruioBeIx nBuraresneii.

4. TemnmoBble MAIIMHBI U UX PUMEHEHHE. DKOJIOTHUYECKUE TTPOOIEMBI, CBSI3aHHBIE C
MIPUMEHEHHEM TEIUIOBBIX MAllliH, ¥ MPOOIEMbI YHEProcOEpeKEHUSI.

[HEN

HpaKTI/I‘IGCKOG 3aHATHE: «SIBICHMS MMOBCPXHOCTHOT'O HATSXKCHUA U CMaYUBAHMAL. »

CamocrosTenbHas paboTta oOyyaromuxcs: cocrapnenue npesenranuu «KI1J[ TennoBeix
JIIBUTATEIEI.

Pa3zpen 3

OCHOBBI 2J1eKTPOAHHAMUKH

11

Tema 3.1
DJIeKTPOCTATHKA

Copep:xanue yueOHOro MaTepuana

1. BzauMozaelicTBrE 3apsKEHHBIX Te. DIEKTPUUECKHH 3apsl. 3aKOH COXpaHEHUs
NIEKTPUYECKOTO 3apsa.

2. 3axoH Kyrona.

3. SJ'ICKTpOCTaTI/I‘-ICCKOe MOJIC, €0 OCHOBHBIC XAPAKTCPHUCTUKHN U CBA3b MCKIAY HUMMU.

4. ITpOBOAHMKY M U30JISTOPHI B AJIEKTPOCTATUYECKOM II0JIE.

5. SJICKTpI/ItICCKaSI CMKOCTb KOHACHCATOpA.

6. DHeprus AMeKTPOCTATHIECKOTO TOJIS.

Rk

HpaKTquCKoe 3aHsaTHE: «B3anMonencTeue 3apsKCHHBIX TCJD).
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CamocrosiTenpHas paboTa 00yJaronuxcsi: COCTaBJICHHE NMpe3eHTau «3akoH Kynonay.

Tema 3.2
ITocTOoSIHHEIN TOK

Conepxkanue y4eOHOro MaTepHuania

1. TlocrostHHBIM 3nekTpudecKuii TOK. Cuiia TOKa, HaPsHKEHHUE, SJIEKTPUUYECKOE
COIPOTHUBIICHUE.

2. 3akxon Oma JuIs yyacTKa LIETH U MTOTHON SJIEKTPUIECKO Lemu.

3. PabGotau MOIOIHOCTB ITOCTOAHHOI'O TOKA.

4, 3akon [[xoyns—Jlenna. TerioBoe AeiCTBHE AIEKTPHUIECKOTO TOKA.

5. DNeKTpUUYECKUH TOK B Pa3IMYHBIX CPEAAX.

A

[Mpaktuueckoe 3amsitme: «COOpKa SIEKTPUYECKOW IMEMH, HW3MEPCHHE CHUJIbI TOKa U
HAMPSDKEHUS Ha €€ Pa3IMYHbIX y4acTKax.

Tema 3.3
MarnuTtHoe moJjie

Coneprxkanue yueOHOro Marepuaia

1. MaruuTtHOe 1oJie ¥ €ro OCHOBHbIE XapaKTepUCTUKHU. JleficTBrE MAarHUTHOIO MOJIs Ha
IIPOBOJHMK C TOKOM. 3aKOH AMIiepa. DJIEKTPOABUraTellb. SIBIIEHUE 3JIEKTPOMAarHUTHON
VHJYKIHH.

2. Pacuer cunbl Amnepa u cuibl Jlopenna.

3. MaraurHslil oToK. 3akoH DMU.

[HEN

4. CamouHaykius. MHIyKTUBHOCTb. DHEPIUs MarHUTHOTO MOJIs TOKA.

HpaKTI/I‘{eCKOC 3aHsATHE: «MarHuTHOE IOoJIE. 3HeKTpOMaFHI/ITHaH HUHAYKIOUS).

CamocrosTenbHast paboTa 00y4aroxcs: COCTaBlIEHuE KpoccBopaa no teme «MaruutHoe
OJIE.

Paznea 4

KoJse0anus v BOJIHBI

Tema 4.1
MexaHnnuyecKue
KO0JIe0aHU M BOJHBI

Copep:xanne yueOHOT0 MaTepuana.

1. CBoOonusbie konebanus. [leproa, yactora u aMIuInTy1a KoiebaHuid. 'apMoHnueckue
KoseOaHus. MexaHndeckue BOJIHBI U MX BUJbl. 3BYKOBbIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI.
YbTpa3ByK U €ro UCNOJIb30BAHUE B MEIUIIMHE U TEXHHUKE.

2. JluHamuka K0JIe0aTeIbHOTO JIBIDKEHUS. | apMOHWYIECKUE KOJICOAHMSI.

3. IlpeBpaiieHne SHEPTUH NpU TAPMOHHYECKUX KoJIeOaHUsAX BbIHYX/IeHHbIE KOJIeOaHMsl.

[IpakTnueckoe 3ansarue: «M3yueHune koaebaHnii MaTeEMaTHUECKOTO MasiTHUKA»

CamocTosiTenpHast paboTa 00y4aronxcs: COCTaBlIEHUE KPOCCBOp/a Mo TeMe «MexaHndeckue
KOJICOAHUAY.

Tema 4.2

Copep:xanne yueOHOTo MaTepuana




DJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

1. CoOoanbI€ AEKTpOMarHUTHHBIE KosieOanus. KonebaTenpHbIi KOHTYD.

2. ®opmyna TomcoHa.

3. BBIHYXJICHHBIC 3JICKTPOMArHUTHBIC KoJieOaHus. ['apMOHHYECKHE IIEKTPOMArHUTHBIC
KoyeOaHus.

4, DIeKTpUYeCKUui pe30HaHC.

5. IlepeMenHslii ToK. DnekTporeneparop. Ilonyuenue u nepenaya 3Ja€KTPOIHEPTUU.
[TpoGaemMbl 3HEprOCOESpEKEHUSI.

6. :‘)J'IeKTpOMaFHI/ITHOG IIOJIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI. CKOpOCTB SJICKTPOMAarHuTHBIX
BOJIH.

7. TlpuHIUIIBI paTMOCBS3U U TCICBHUICHHS.

[EEN

[IpakTnueckoe 3ansTue: «JIEKTPOMArHUTHBIE KOJICOAHUS.

Tema 4.3
CBeToBbI€ BOJHDBI

CopepxaHue yaeOHOro Marepuana

1. Pa3BuTue npecTaBieHU 0 IPUPOJE CBETA. 3aKOHbI OTPAYKEHUS U NIPEIOMIICHUS CBETA.

2. Uarepdepennns creta. J{udpakius cera.

3. AudpaknmonHas pemerka.

4. Tlonsipuzanus ceera. Jlucnepcus ceera.

5. Jlunzel. @opmyna TOHKON JMH3BL. OnTHYECKHUE TPUOOPHI.

PR NP -

[TpakTuyeckoe 3anstue: «V3ydenne narepdepeHnu u qupakiuy CBETa.

CamocrosTenpHas pa60Ta 06yqa}oumxc;1: COCTABJICHUC IIPC3CHTALIUN «CBeTOBBIC BOJHEIY.

Pa3zpen 5

DJieMeHThl KBAHTOBOMH GU3NKH

Tema 5.1
KBaHnTOBBIE CBOlicTBA
cBeTra

Copep:xanne yueOHOTo MaTepuana

1. PaBHOBeCHOE TEIIOBOE N3JTYUCHUC. KBanToBas rumore3a I1nanka.

2. ®orodnekTpuaeckuii 3hdeKT.

3. YpaBHenwue DifHiTeiiHa 11 BHenHEro ¢otodddekra.

4. ®orton. /laBnenue ceera. [lyanusm CBOICTB CBeTA.

NO|F|F-

RN

ITpaktruyeckoe 3anstue: «Poroddpdexr. oTornemeHT»

CamocTosiTenbHasi paboTa 00yJaronxcs: COCTaBIeHUE Npe3eHTauu «POoTOAIEMEHT.

[EEN

Tema 5.2
dusuka aroma

Copep:xanne yueOHOTo MaTepuana

1. Mopenu ctpoenus atoma. OnbIT Pesepdopra.

2. Tlocrynarel Bopa. OOBsiCHEHHE JIMHEHYATOTO CIIEKTPa BOJAOPO/Ia HA OCHOBE KBAHTOBBIX
1ocTyJs1aToB bopa.

3. TlormomeHne n UCIyCKaHWE CBETa aTOMOM.

4, KBanrtoBas OHCPIUs. HpI/IHI_[I/IH JEHUCTBHS M UCIOIb30BaHUE Jlasepa.

[TpakTrueckoe 3ausTue: «JIMHeHYaTpie CIEKTPhI PA3JTUYHBIX BEIIECTBY.
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CamocrosiTenbHast paboTa 00yyarouxcs: cocTaBlieHue npe3eHTaunu «CueTyuk
MOHU3HUPYIOUUX U3TYUCHUN.

Tema 5.3 Copep:xanue yueOHOro MaTepuana 3
PDu3NKa AaTOMHOI0 1. CocTaB 1 cTpo€HHE aTOMHOTO s1/1pa. 1
SIIPA M 3JIEMEHTAPHBIX | 2. PanmoakTuBHOCTH. BUbI paquoakTUBHBIX MpEBpalleHuil. 3aKOH paJl0aKTUBHOTO 1
4acTHI pacnaja.
3. CBolicTBa HOHM3UPYIOUIUX SIEPHBIX U3TydYeHUl. PagroakTHBHBIE U3JTyUeHUS U UX 1
BO3JICHICTBUE HA KUBbIE OPraHU3MbI
4. SAnepHble peakiuu. SnepHas S3HEpreTuka. 2
5. DnemeHTapHble yacTuilbl. PyHaMeHTaJIbHbIE B3aUMOJICHCTBHUS. 2
IIpakTrueckoe 3ansaTue: «SnepHsle peakumy. 2
Pa3nea 6 BcesieHHAas U ee IBOJIONUSA 5
Tema 6.1 Coneprxkanne y4eOHOro Marepuasia 1
Crtpoenue u pazsutne | 1. Kocmosnorus. 1
Bcesennoii 2. 3Be3bl. TepMOsIEPHBINA CHHTES. 1
3. Mopens pacmmpsronerics Beenennoi 1
CamocrosrenbHas paboTa 00y4aroUIMXCsl: COCTABICHHE MIPE3CHTAMU «3BE3/bI». 1
Tema 6.2 Coneprxkanne y4eOHOro Marepuasia 1
IIpoucxoxnenue 1. TlpoTocosHie u npoToruianeTHele obnaka. OOpa3oBaHue TUIAHET. 1
Couneunoii cucrembl | 2. TIpoGiema CyIIeCTBOBaHHS BHE3EMHbIX [[MBUITH3ALIHN. 1
3. CoBpemeHHas ¢u3ndeckas KapTHHA MUpa. 2
CamocrodTenbHas paboTa 00yJaroLMXcs: cocTaBlieHHe mpe3eHTanuu «O0pa3oBaHue 2
TUTAHETY.
XUMUSA 54
Paznen 1 OO0mas 1 HeoOpraHu4vecKasi XuMus 40
Tema 1.1 Conepxanue yueOHOro MaTepuasa 4
Beenenne. OcnoBubie | 1. Posib XMMHM B )KU3HH COBPEMEHHOT'O O0IIIECTBA. 1
3aKOHBI M MIOHATHSA 2. [Ipeamer xumuu. BemiectBo. AToM. Mosnekyna. XUMHYECKHUA 3JIeMEHT U (OPMBI €ro 2
XHUMHH CYIIECTBOBAHHS.
3. IlpocThie U cI0XKHBIE BeleCTBA. AJITIOTPONHS U €€ MPUYUHBI. 1

JIaboparopHoe 3aHsTHe: M3mepeHue BemecTBa. OCHOBHBIC 3aKOHBI XUMUHU. Macca aTOMOB H
MOJIEKYJI. ATOMHAasi equHuIIa Macchl. OTHOCUTEILHBIE aTOMHASI M MOJIEKYJISIPHAST MacChI.
KonuuectBo BemectBa. [locrossnnass ABoraapo. Mosnsipaast Mmacca. 3akoH ABOrajapo.
Mossipabiii 00beM ra3oB. PacueTsl mo xumudeckuM GopmyiaM. 3aK0OH COXpaHEHUST MACChI
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BEIECTBA.

CamocrosarenbHas pabdoTa OOYYaIOLIMXCS: PEIICHHE 3a/1ad; COCTABJICHHUE CXEMAaTUYECKHX 2
MOJEJIed MOJIEKYII.
Tema 1.2 Copepxanne yaeOHOT0 MaTepuana 4
Iepuoguyeckuii 3aK0H
u Ilepuoanueckas 1. OtkpeiTue [lepronnueckoro 3akoHa.
cucremMa xumudeckux | 2. [lepuonnyeckas cucrema xumudeckux snemeHToB J1. . MenneneeBa kak rpaduueckoe
jemenToB /1. U. oroopaxenue [leproauueckoro 3akona. [leproanyeckuii 3aKOH U CHCTEMa B CBETE YUCHHSI O
MenpesieeBa CTPOECHHUH aTOMA.
JIaGoparopnoe 3anstue: Paznuunsie Gopmel [lepronndeckoit cucTeMbl XUMHUECKUX 2
anemenToB . 1. Menaeneena.
CamocrosiTenbHast paboTa 00yJaronuxcs: peleHue 3a1a4 2
Tema 1.3 Ctpoenne Copep:xanue yueOHOro MaTepuana 4
BellleCTBA 1. [Tpupoga XMMHUYIECKOM CBS3H.
2. KoBaneHTHas CBsI3b: HEeMOJApHAs U NoJsipHasi. loHHas cBsi3b. KaTHOHBI 1 aHHMOHBI.
Meramnmueckas cBa3b. BogopoaHas cBsi3b.
3. B3auMoCBs3b KPUCTAIUIMYECKUX PEHIETOK BEIIECTB C PA3IMYHBIMU THIIAMH XUMHUYECKON
CBA3H.
JlabopaTtopHoe 3anstre: OOpa3ilbl BEIECTB U MaTEPUAJIOB C PA3IMYHBIMU THIIAMU 2
XUMHUYECKOMN CBSA3H.
CamocrosiTenpHas paboTa 00yJaronuxcs: peleHnue 3aaa4d 2
Tema 1.4 Bona. Conepxanue yueOHOro MaTepuasa 4
PacTtBOpBI 1. Bona B mpupose, ObITY, TEXHUKE U Ha MPON3BOAcTBE. DU3NYecKre U XUMHUECKHUE CBOICTBA
BOJIbl. 3arps3HUTENH BOJIbI U clIOCOOBI 0OUUCTKU. JKecTkast BoJa U ee ymsrdyenue. OnpecHeHne
BOJIBL.
2. ArperaTHble COCTOSIHHSI BOJIbI U €€ NMEePEXObl U3 OJTHOTO arperaTHOro0 COCTOSIHUS B JPYTO€.
JIaboparopHoe 3aHsaTHE: DU3HUECKHE CBOMCTBA BOJIBI: MOBEPXHOCTHOE HATSKEHHE, 2
CMaulBaHHUE.
CaMocTtosiTenpHast paboTa 00yJarOIUXCs: pelleHue 3aaad; padora ¢ TabIuIeld XUMHUECKUX 2
AJIEMEHTOB
Tema 1.5 Xumnueckue | Comepkanue yueOHOro Marepuasia 4

peakuuu

1. IloHaTue o XuMU4eCcKON peakiu. TUIbl XUMHUUYECKUX pPEeaKIni.

2. CKOpOCTh peakiMu U (PakTopbl, OT KOTOPBIX OHA 3aBUCUT. TemioBoi 3PeKT XUMUIECKOH
peakiuu. XMMHYECKOE PABHOBECHE U CITOCOOBI €ro CMEIIEHUS.

12




JlaGopaTopHoe 3aHsATHE: XHWMHUUYECKHE PEaKIMH C BBIACICHHEM TemIoThl. OOpaTHMOCTh
XUMUYECKHUX PEAKLUN.

CamocrosiTenbHas paboTta o0yyaroumxcs: 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peaklud OT 2
pa3nuIHbIX (JaKTOPOB (TeMIepaTyphl, KOHIICHTPAIIUU BEIIECTB, ACHCTBHS KAaTaIu3aTOPOB).
Tembl 1.6 Copepxanue yueOHOro MaTepuana 6
Heopranuveckue
COeIMHEeH U 1. Knaccudukanusi HEOpraHMYeCKHMX COEIMHEHUN U UX cBoicTBa. OKCHIIBI, KHCIOTHI,
OCHOBAHUS, COJIM.
2. [Tonsitue o runmponuse coisieir. Cpega BOTHBIX PAacTBOPOB COJICH: KHUCas, HEHTpasbHasd,
menovHas. Bonpopoassiid mokasarens pH pactBopa.
3. Metamisl. O6ume Gpundeckue 1 XUMUYECKHEe CBONCTBA METAJLIOB.
4. Hemetamel. OOmmiasi XapakTepuUCTUKA TJIABHBIX MOATPYII HEMETAUIOB Ha MpUMEpe
rajioreHoB. BakHelue coelMHEHUsI METAJUIOB U HEMETAJVIOB B MPUPOJAE U XO3SHCTBEHHOMN
JIESITEJIbHOCTH YEJIOBEKA.
JlaboparopHoe 3ansiTue: B3aumopeiicTBue MeTamioB ¢ HeMmeTalamMu (IIMHKAa C CEpoH, 4
QTIOMUHUS C WOJOM), paCTBOpPaMH KHCIJIOT U mienoued. ['openue metaiuioB (1IMHKa, XkKele3a,
Marausi) B Kuciopoje. B3aumoseiicTBiue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHCIOT C
Mebl0. BOCCTaHOBUTENBHBIE CBOMCTBA METANIOB. XHMHUYECKHE CBOMCTBA COCIUHEHUU
METaJUIOB.
CaMmocrtosiTennbHast pabota oOywaromuxcsi: Peakiuu oOMeHa B BOAHBIX —PacTBOpPax 4
anektponutoB. Omnpenenenne pH pactBopa coieil. BeitecHeHue xjgopom Opoma u iona u3
pacTBOPOB X cosiei. B3anMoeiicTBre METaIoB C paCTBOPAMH KUCIIOT U COJIEH.
Pa3nea 2 Oprannyeckasi XuMHs 14
Tema 2.1 Conepxanue yueOHOro MaTepuasa 8
Oprannuyeckue 1. OcHOBHBIE TOHATHUSI OPTAHUYECKON XUMHH U TEOPHS CTPOEHHUST OPTaHUUYECKUX COCTUHECHHI.
COCIUHEHHSA Mmuoroo6pasue opranudeckux coenunenuii. [lonstue nsomepun.

2. YraneBogoposl. [IpenensHble n HeNpeaeabHbIEe YIIeBOAOPOIbl. Peakius moaruMepr3arii.
[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB. YTIEBOAOPOALI KAK OCHOBA MEKYHAPOIHOTO
COTPYJHUYECTBA U BaXXHEUIINN UCTOYHUK popMupoBaHus Oromkera PO.

3. KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpraHN4C€CKUC BCIICCTBA. Hpe,Z[CTaBI/ITeHI/I KHCJIOPOACOACPIKAIINX
OpPraHu4e€CKux COQJII/IHCHI/If/iZ METHJIOBBIM 1 DTUJIOBBII CIIMPTHI, INTUOCPUH, YKCYCHAS KUCJIOTA.
>KI/IpLI KaK CJIOXXHBIC S(I)I/IpBI. YFHCBOI[BIZ [JIFOK034, KpaxXMaJl, HEJIJIK0JIO34.

4. A3zoTconiepikaliie opraHn4eckiue CoeIMHeHNs. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue
u Ononornyeckast GyHKIUs OEIKOB.
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JlabopaTopHoe 3ansTHe: [lomydeHne 3TuiieHa U €ro B3auMOJICHCTBUE C paCTBOPOM
MepMaHraHaTa Kajvs, OpOMHON BOJOM. Peakius moaydeHus: yKCyCHO-3THIIOBOTO dupa.
KauectBennas peakuus Ha rauneput. LIBeTHble peakiyn O0eIKoB.

CamocrosiTenbHast paboTa 00yJaronuxcs: peleHue 3aaad

Tema 2.2 XumMus u
JKU3HDb

Copep:xanue yueOHOro MaTepuana

1. Xumus 1 opranu3m 4enoBeka. XMMHYECKHE HJIEMEHTHI B OPTraHU3Me YeJI0BEKa.
Opranunueckue 1 Heopranndeckue BemecTsa. OCHOBHBIC JKU3HEHHO HEOOXOJMMBbIE
COEMHEHUS: OCJKH, yrIIeBO/IbI, )KUPBI, BATAMUHBI. Y TJIEBOJIbI — TJIABHBIA MCTOUHUK YHEPTUU
opranu3mMa. Pois )kupoB B opranu3Me. X0JeCTEpUH U €r0 POJIb B 30POBbE YETIOBEKA.
MuHepaibHbIE BEIIECTBA B MPOAYKTaX MUTAHUS, MUIIEBbIe 1o0aBKku. COamaHCHpOBaHHOE
IUTaHHE.

2. Xumus B 0biTy. Boga. KadectBo Bopl. Moromue u unctsmme cpeacrpa. [Ipasuia
0e30macHOi pabOThI CO CPECTBAMU OBITOBOW XUMUHU.

CamocrosiTenpHast paboTa 00yJaronuxcsi: pelneHue 3a1a4

BHUOJIOI'Us

108

Pa3zpen 1

BuoJsiornsi — COBOKYNHOCTH HAYK O KHBOil mpupoae. MeToabl HAYYHOT0 MO3HAHUS B
ouoJoruu. Kierka

24

Tema 1.1
KuBasi npupoaa kak
00BbeKT U3y4eHust
OonoJsiorumn

Copep:xanue yueOHOro MaTepuana

1. ’)KuBas npupoaa kak 0OBEKT U3y4eHus: Ononorur. MeToap! HCCiIeJOBaHuUS )KUBOM
IPUPOJIbI B OUOJIOTHH.

2. OmpenieneHne XU3HU (C IPUBJIICUCHHEM MaTepHalia U3 pa3aeioB GU3NKH U XUMUH).
YPOBHH OpraHU3alUy KU3HHU.

CamocTosiTenbHast paboTa 00yJaroUxcs: COCTaBUTh EPEUYeHb KPUTEPUEB HKUBOTO

N

Tema 1.2
Kuaerka — cTpykTypHO-
(pynxuuonanbHas
(3J1IeMeHTapHas)
eIMHMIA JKM3HHI

Coneprxkanne y4eOHOro MaTepurana

1. I/ICTOpI/IH N3YUCHUA KIICTKHU. OCHOBHBIC TTOJI0KEHHS KICTOYHOMN TCOpHHU.

2. Knetka — cTpyKTypHO-(pYHKIIMOHAIBHAS (2J€MEHTapHasl) eAMHUIIA KU3HH.

HpaKTI/I‘leCKOC 3aHATUC! Ha6J’II-OI[eHI/Ie KJICTOK paCTeHI/Iﬁ " JXUBOTHBIX IO MHUKPOCKOIIOM Ha
IOTOBBIX MUKpOIIpCHapaTax u X OIMMCaHue

CamocrogTenbHas paboTa 00yJarouuxcsi: HanMcaHue pedepara Ha MPEIOKEHHYIO TEMY

N

Tema 1.3
CTtpoeHne KJIeTKH

Conepkanuie yaeOHOro MaTepuana

1. Crpoenue xietku. [IpokapuoThl 1 3yKapuOThl — HU3ILIKE U BBICHINE KJICTOYHBIE OPTaHU3MBI.
OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH dYKapHOT.

2.Knetounoe sapo. @yHKIUA siapa: XpaHeHUe, BOCIIPOU3BEICHHE U Tepeiavya HacleICTBEHHON
nH(OpMAaINH, PETYISIHI XUMHUUECKOW aKTUBHOCTH KJIETKH.
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3. CTpykTypa 1 QYHKIIMH XpOMOCOM. AYTOCOMBI U MIOJIOBBIE XPOMOCOMBI.

IIpakTnueckoe 3anarue: CpaBHEHUE CTPOECHHUS KJIETOK PACTEHUM U dKUBOTHBIX 2
CamocrosrenbHas paboTa 00yJaroUIMXcsi: HanucaHue pedepara Ha NPeUI0KEHHYIO TEMY 2
Tema 1.4 Copepxanne yaeOHOro Marepuana 2
Bbuosnornyeckoe 1.buonornyeckoe 3Ha4eHHE XUMHUYECKUX 371eMeHTOB. Heoprannyeckue BelecTBa B COCTaBe
3HAaYeHHe XHMHYECKHUX | KJICTKH. PoJb BOIBI Kak pacTBOPUTENsS M OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEH Cpelbl
3J1€eMEeHTOB. OpPraHU3MOB.
Heoprannueckue 2.YrieBojpl U Iunusl B KiueTke. CTpykTypa u Ouonorunueckue QyHKIUU OEIKOB.
BelecTBa 3.CTpoeHue HyKJI€OTHIOB U CTpyKTypa nonmuuykieotuabix neneit JIHK u PHK, AT®.
B COCTABC KJICTKU CamocrosTenpHas pabora oOyJaronuxcs: Hanucanue pedepara Ha MPEUIOKEHHYIO TEMY 2
Tema 1.5 Coneprxkanue y4eOHOro Marepuasia 2
Bupycel u 1. Bupycs! u 6akrepuodaru. Heknerounoe crpoenue, :)KMU3HEHHBINA LUK U €T0 3aBUCUMOCTh
O0axTepuodaru OT KJICTOYHBIX (JOPM KHU3HH.
2. Bupycol — Bo30ynuTenu nHGEKIHMOHHBIX 3a00I€BaHMil; MOHATHE 00 OHKOBUpYcax. Bupyc
nmmyHonedunmra yenoseka (B1Y). Ilpodunaktinka BUY-undekunn.
CamocrosrenbHas paboTa OOydYarOUIMXCS: BBLACIUTh M J1aTh XapaKTEPUCTHKY OCHOBHBIX 2
MIPU3HAKOB BUPYCOB
Pa3nea 2 Opranuszm 40
Tema 2.1 Copep:xanue yueOHOro MaTepuana 2
Opranmusm — eqnHoe 1. Opranusm — enunoe menoe. MHoroo6pasue oprann3MoB. OOMEH BEIIeCTBOM M SHEPIrHeit
neJsoe C OKpYXKarolleil cpes1oi Kak He00XOAMMOE YCIOBHE CYIIECTBOBAHHUS )KUBBIX CHCTEM.
CamocrosiTenbHast paboTa 00yJaronuxcs: HanucaHue pegepara Ha NPeaJIOKEHHYIO TEMY 2
Tema 2.2 Conepxanue yueOHOro MaTepuala 2
CnocooHOCTE K 1. CiocoOGHOCTh K CaMOBOCIPOU3BEIEHUIO — OJHA M3 OCHOBHBIX OCOOEHHOCTEH >KHUBBIX
CaMOBOCIIPOM3BEACHHIO | OpraHu3MoOB. JleneHne KJIEeTKH — OCHOBa pPOCTa, PAa3BUTHS M Pa3MHOXKEHMS OpraHU3MOB.
— 0/1HA U3 OCHOBHBIX | becrosoe pa3MHOXKEHHE.
0CO0CHHOCTEH 2. TlonoBoii mporecc M TOJOBOE pasMHOXkKeHHe. OIIoJ0TBOpEHHE, €ro OHOJIOTHYecKoe
’KHUBBIX OPTaHM3MOB | 3HAuUEHUE.
CamocrosiTenbHas paboTta o0yyaronuxcs: Hanucanue pedepara Ha NPeAJIOKEHHYIO TEMY 2
Tema 2.3 Copepxanne yueOHOTo MaTepuana 2
OnTorenes, 1.llonsitTue 00 WHAMBHUAyadbHOM (OHTOr€HE3), SMOpHUOHAIBHOM (3MOpHOreHe3) u
3MOpHOreHe3 NoCcTAMOPHOHAILHOM pa3BUTHH. MHIUBUAyadbHOE pa3BUTHE YEJIOBEKAa M €ro BO3MOYKHBIE
HapyIICHHUS.
CamocrogTenbHas paboTa 00yJarouuxcs: 3an0JHeHue TabauIbl «THIIBI SMOpUoreHe3a 2
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CamocrosiTenpHas pabota oOyJaronuxcs: Hamucanue pedepara Ha MPEJIOKEHHYIO TEMY 2
Tema 2.4 Copepxanne yaeOHOro MaTepuana 8
3aKoHOMepHOCTH 1. O6mume mpencTaBieHUsT O HACIEACTBEHHOCTH W  HW3MEHYHMBOCTU. [ eHeTHueckas
HACJIe/I0BAHUA TEPMHUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBaHue npusHaKkoB y
4eJIOBEKA.
2. ITonoBrie xpomocombl. CLEIUIEHHOE C TMOJIOM HacienoBanue. HacnenctBenHsle 0ose3HH
4eJI0BEKA, X NPUYMHBI U poduiiakTuka. COBpeMEHHbIE IPEACTABICHHUS O T'€HE U FeHOME.
[IpakTnueckoe 3ansatue: PenieHne aneMeHTapHbIX TEHETUUECKUX 3a1a4 4
CamocrosTenbHas paboTa 00yJalouxcsi: HanMcanue pedepara Ha NPEIOKEHHYIO TEMY 2
Tema 2.5 Copep:xanue yueOHOro MaTepuana 4
I'eneTnueckue 1. I'eneTnueckue 3akoHOMepHOCTH U3MeHuUnBOCTH. Kitaccudukanust popm U3MEHUNBOCTH.
3aKOHOMEPHOCTH 2. BausiHue MyTareHoB Ha OPraHu3M YeJIOBEKa.
U3MCHYHUBOCTH [IpakTrueckoe 3ansaTue: Pemenne aneMeHTapHbIX TeHETHYECKUX 3a/1a4 2
CamocrosrenbHas paboTa 00yJaroLUXcs: HanucaHue pedepara Ha MpeI0KEHHYIO TEMY 2
Tema 2.6 Coneprkanne y4eOHOro Marepuasia 8
IIpenmer, 3axaun u 1. [Ipenmer, 3a1a4u 1 METOABI CeJIEKIIMU. | eHeTnYecKre 3aKOHOMEPHOCTHU CEJIEKIIHMH.
METOABI CCJICKIUH 2.Yuenne H. U. BaBumoBa 0 LEeHTpax MHOToOOpa3usi U MPOUCXOXKIEHUS KYJIbTYPHBIX
pacteHuil. buoTexHoiorus, ee TOCTUKEHUs, IEPCIEKTUBBI Pa3BUTHSIL.
IIpakTnueckoe 3aHsATue: PeneHne a1eMeHTapHbIX FEHETUUECKUX 3a/1a4 4
[IpakTnueckoe 3aHsATHE: AHAIM3 M OIEHKA STUYECKHX AacleKTOB pPAa3BUTUS HEKOTOPBIX 2
UCCIIeIOBaHUM B OMOTEXHOJIOTHU
CamocrosiTenbHasi paboTa o0yJaronuxcs: HanucaHue pegepara Ha NPeaJIOKEHHYIO TEMY 2
Paznean 3 Bun 16
Tema 3.1 Conepxanue yueOHOro MaTepuasa 4
IBOJIOLHOHHASA 1. DOBosroMOHHAs TEOpHUS U €€ Poib B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOU
TeOpHs M ee PoJib B |KApPTUHBI MUDA.
¢popmupoBanun 2. Bun, ero kputepun. [Tomynsimus Kak CTpYKTypHas €IMHHIIA BUIa U SBOJIONNH.
COBpeMeHHOﬁ 3. Cunrernueckas TEOPHsI DBOJIOLINHN (CTB). Z[BI/DKyHme CHJIbI 3BOJIIOIIMH B COOTBETCTBUHU C
ecTeCTBeHHOHay4YHoil |CTD.
KapTUHBI MHpa ITpakTryeckoe 3anstue: Onucanue ocodei Buaa mo MophoJoruueckoMy KpUTEpHUIO 2
CamocrosiTenbHas paboTta o0yyaronuxcs: Hanucanue pedepara Ha NPeAJIOKEHHYIO TEMY 2
Tema 3.2 Copep:xanne yueOHOTo MaTepuana 2
Pe3yabTaTsl 1.Pe3ynbrarel sBomtoruu. CoxpaHeHHE MHOrooOpasusi BHJIOB KaK OCHOBAa YCTOWYHMBOIO
3BOJIOLHUHU pa3BuTHsI OMOCHEPHI.
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2.1Iprunnbl BeIMHpaHus BUAOB. bruomorndeckuit mporpecc 1 OMOJIOTHYECKUI perpecc.

CamocrodTenbHas paboTa 00yJarouuxcs: HanMcaHue pedepara Ha MPEIOKEHHYIO TEMY

Tema 3.3
I'unorte3nl
MPOUCXOKIEHUS
KM3HH

Copep:xanue yueOHOro MaTepuana

1.T'unore3bl MPOUCXOXKIACHUS )KU3HU. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3eMJie B IIpoliecce
ABOJIIOLIMU. AHTPOINOreHe3 W ero 3aKOHOMEPHOCTH. Jloka3aTenbCTBa POJICTBA YEIOBEKa C
MJICKOITUTAIOIIMMHU KUBOTHBIMHU.

2.0konorudeckue (hakTopbl AaHTPOIIOT€HE3a: YCI0KHEHHUE TOMYIALUOHHON CTPYKTYphl BUIA,

W3TOTOBJICHUE OPYIUU TpyJa, MEPeXoi OT PACTUTEIBHOrO0 K CMEIIAHHOMY THUIY MHUTaHUS,
ucrnonb3oBaHue OrHs. [losiBlieHHE MBICIUTENBHON AEATENBHOCTH M WICHOPA3JEIbHON PEYH.
[IponcxoxaeHne 4eI0BEYECKUX pac.

HpaKTI/I‘leCKOC 3aHATHE: AHAINU3 U OICHKA PA3JIMYHBIX I'MIIOTE3 IIPONCXOKACHUS JKU3HU

HpaKTI/I‘leCKOC 3aHATHE: AHAIN3 U OLCHKA PA3JIMYHBIX I'MIIOTE3 IIPONUCXOXKACHUA YCJIOBCKA

Paznen 4

IKOCHCTEMBI

Tema 4.1
IIpeamer u 3apaun
IKOJIOTHH

Copep:xanue yueOHOro MaTepuana

1. Tlpenmer W 3agadM JKOJIOTHH: Yy4YeHHE 00 OJKOJIOTMYecKHWX (akTopax, YUYCHHE O
CO00IIIeCTBaX OPraHU3MOB, YUeHHE 0 Ouocdepe

CamocrosTenbHas paboTa 00yJaronmxcs: HanMcaHue pedepara Ha MPEIOKEHHYIO TEMY

Tema 4.2
IKoJoruyecKas
XapaKTepUCTHKA BUAA

Copep:xanue yueOHOro MaTepuana

1.Oxonoruyeckue GakTopbl, 0COOEHHOCTH UX BO3JCHCTBHUS.

2.JK0JI0rn4YecKasi XapakTepHUCTHKA BHJIA.

3.IlonsiTne 00 »SKomormueckux cucremax. lLlemm mnuTaHusA, TpoUUECKHEe YPOBHH.
buoreonenos kak 3xocucreMa.

12

N

HpaKTI/I‘leCKOC 3aHsaTue: CocTaBIIEHHE CXEM nepeaadn BCUICCTB U SHECPTHUU (ueneﬁ HI/ITaHI/Iﬂ)

HpaKTqucxoe 3aHATUC! CpaBHI/ITeJ'IBHafl XapaKTCPUCTHKA TPHUPOAHBIX OKOCUCTEM H
AI'pO9KOCUCTEM CBOEM MECTHOCTH

N

[IpakTrueckoe 3ansTue: Pemenue s3KoJIornyeckux 3aaaqy

CaMocTtosiTenbHass paboTa oOydarommMxcsi: JIKCKypcus mo Teme «MHoroodpasue BHIIOB.
Ce3oHHBIE HM3MEHEHHsSI B MPUPOJAE (OKPECTHOCTH MPOPECCHOHAIBHOW 00pa3oBaTEIbHOM
OpTraHM3aIHH)»

N

CamocrodTenbHas paboTa 00yJarouxcsi: HanMcaHue pedepara Ha NPeUIOKEHHYIO TEMY

Tema 4.3
buocdepa —
rjaodajabHasi
IKOCHCTEMA

Conepkanre yaeOHOro MaTepuana

1. buochepa — rmobanpHast 3xocucreMa. Yuenue B. WM. Bepnanackoro o 6uocdepe. Ponb
YKUBBIX OPTAaHU3MOB B Onocdepe.

2. buomacca. buonornueckuii KpyroBopor (Ha mpuMepe KpyroBopoTa yriepoa).
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3. OCHOBHBIC HamNpaBIICHUs BO3JCUCTBUS uYenoBeka Ha Oumocdepy. Tpanchopmarus
€CTECTBEHHBIX IKOJIOTHUECKUX crcTeM. OCOOEHHOCTH arpodKOCUCTEM (arpoIeHO30B).

[TpakTryeckoe 3aHsTHe: PelieHne 5K0JI0rn4eckux 3a1ad 2
[IpakTuyeckoe 3aHsATHE: AHAIM3 M OIEHKA MOCIEACTBHIA COOCTBEHHOH IESATEIHHOCTH B 2
OKpy’Karollel cpesie, ri100ajlbHbIX 3KOJIOTHYECKUX NTPO0JIeM U ITyTel UX pelIeHus

CamocrosarenbHass pabora oOydwarommxcs: dKcKypcuss 1no Teme «EcrecTBeHHBIE U 2
UCKYCCTBEHHBIE  JKOCHCTEMBl  (OKPECTHOCTH  HIpOQecCHOHaIbHOM  00pa3oBaTesIbHOM
OpraHM3aIN)»

CamocrosrenbHas paboTa 00y4aroLMXcsl: HanucaHue pedepara Ha MPpeI0KEHHYIO TEMY 1
BCEI'O 216

Jli1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4€OHOr0 MaTepHalia UCIOIb3YIOTCS CIEAYoLe 0003HaYeHUS:
1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — pEeNpOAYKTHUBHBIHN (BBITIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, HHCTPYKIUH WIH O] PyKOBOJCTBOM)
3. — IPOAYKTHBHBIH (IUIAaHUPOBAHHE U CAMOCTOSITEIbHOE BBIIIOJIHEHUE IEATEIbHOCTH, pellICHHE IPOOIEMHBIX 3aj1a4)
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2.3 UntepakTUBHBbIE (OPMBI 3aHATHIH

Ne Bung NHutepakTuBHas
/o Tewma sansia 3aHATHSA dopma
1 |Pusuka — pyHaameHTanpHas Hayka o npupoje (1 4.) JI I/ilgg) ;I;;I;I;EZG
2 |Kunematuka (1 4.) JI HurepakTuBHoe
BBICTYIIJICHHE
3 [Kunemaruka (1 4.) JI3 Pabora B rpymnmax
4 |Huunamuka (1 4a.) J3 Huckyccus
5 [3akonsl coxpanenus B MmexaHuke (1 4.) J HurepakTBroe
BBICTYIUICHUE
6 [3akonbI coxpanenus B MexaHuke (1 4.) J3 «Mo03roBoi MTypM»
7 [MonekynspHas ¢pusuka (1 4.) JI3 Pabota B rpynmax
8 [Monexynsapuas pusuka (1 4.) Huckyccus
9 |Tepmomunamuka (1 49.) HMnrepakrusHoe
BBICTYIIJICHHE
10 |Tepmommramuka (1 4.) J3 Pabota B rpynmnax
11 |9nextpocratuka (1 4.) JI Huckyccns
12 |DnexrpocraTtuka (1 4.) J3 Pabora B rpynnax
13 |[MocTosinusbi TOK (1 4.) J HurepaktusHoe
BBICTYIUICHUE
14 |[ToctosiuubIi TOK (1 49.) J3 HnrepakripHoe
BBICTYIIJICHHE
15 |Mexanuueckue kojeOanus u BoaHbI (1 u.) JI bunapnas nexknus
16 |Mexanuueckue kojeOanus u BoaHbI (1 4.) 13 WNHTepakTuBHOE
BBICTYIIJICHHE
17 |[Tepuogudeckuii 3aK0H
u [lepuonnueckas cucteMa XUMHYECKHUX 3JIEMEHTOB /JI. JI Juckyccus
. Menneneena (1 4.)
18 |llepuoanueckuii 3aKoH .
u [lepuoanueckas cucteMa XMMHYECKHUX 3JIEMEHTOB /JI. JI3 «MosroBoi
1. Menneneesa (1 u.) HITYpM»
19 |Crpoenue Bemiectsa (1 4.) JI3 Pabota B rpymnmax
20 |Ctpoenwue Bemectsa (1 4.) J HMuckyccus
21 |Bopna. PactBopsr (1 4.) JI3 Pa6ota B rpymnmax
22 |Heoprauuueckue coemurenus (1 4.) JI bunapnas nekuus
23 |Heoprauuueckue coemurenus (1 4.) 13 WNHuTtepakTuBHOE
BBICTYIIJICHUE
24 |Opranunueckue coenurenus (1 4.) JI Huckyccus
25 |Oprannueckue coequaenus (1 u.) 13 «Mo3srosou
HITYPM
| Orewemapian) snts s (Lt M3 | PaGora p rpymmax
27 [Knetka — cTpyKTypHO-(QYHKIIMOHATHHAS JI Juckyccus
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(anemenTapHast) eauuua xu3uu (1 4.)
28 |buonoruyeckoe 3HaYCHHE XUMUYECKUX AJIIEMEHTOB.
Heoprannueckue BemecTsa 113 Pabota B rpymnmax
B cocTtaBe kieTkH (1 4.)
29 [Bupycsl u 6akrepuodaru (1 4.) JI bunapnast nekmus
30 [3akonomepnoctH HacinemoBanus (1 4.) 1 HNHTepakTuBHOE
BBICTYIIJICHHE
31 [3akonomepHocTH HaciempoBaHus (1 4.) 113 Huckyceus
['eHeTHYECKHE 3aKOHOMEPHOCTU M3MeHYMBOCTH (1 4.) JI bunapnas nexuus
['eHeTHYECKHE 3aKOHOMEPHOCTU M3MeHYMBOCTH (1 4.) m3 «Mo3sroson
HITYpMY
32 [9xonoruueckas xapakrepuctrka Buaa (1 4.) m «Mos3roBoit
HITYPMY
33 [|9xonoruueckas xapakrepuctuka Buaa (1 4.) J BunapHas nekmust
34 |buocdepa — rimodanbHast sxocucrema (1 4.) J Juckyccus
35 |buocdepa — rimodanpHast sxocucrema (1 4.) I13 Pabora B rpymmax

3 YCJOBHUSA PEAJIM3ALIMA YYEBHOM JUCIHUATJIAHBI

3.1 TpeGoBaHusi K MHHHUMAJBHOMY MATEpPHAJbLHO-TEXHUYECKOMY
o0ecre4eHHI0

Peanmzanust  yuyeOHOW  OUCHMIUIMHBI  TpeOyeT  Haauyus  KaOuHeTa
(U3HUKH, OCHAILEHHOTO CIEAYIOINUM 000PYI0BAHUEM:

— aBTOMAaTM3MpPOBAaHHOE paboyee MEeCTO NPEenoJaBaTeiisi B COCTaBE
(mepcoHaNnbHBIA KOMIBIOTEP,  MPOEKTOP MYJIbTUMEANNHBIA, HWHTEPAKTHUBHAS
JIOCKQ);

— aBTOMAaTH3WPOBaHHBIE pabouume MecTa OO0ydyalmuxcsi B COCTaBe
(mepcoHaNbHBINA KOMITBIOTEP — 8 IIIT.);

— KOJIOHKH; MEJIOBasi yYeHUUECKasl 10CKa;

— TEJIEBU30D;

— JI03UMET;

— HAOOp «DNEKTPUUECTBO 4»;

— HabOp «3BYKOBBIE BOJIHBI»; HAOOp «MexaHuKay;

— Habop MO CTaTUKE C MATHUTHBIMHU JIEPKATEIISIMU;

— TpaHchOpMaTOp YHUBEPCAIbHBIA; KOMIUIEKT JJs JI€MOHCTpaluu
AJIEKTPOMArHUTHBIX BOJIH;

— npubop AJIA  JIEMOHCTpalid 3aKOHOB BHemHero Qororddexra;
aHEMOMETP,

U y4eOHO-HarJISTHBIMU TTOCOOUSIMU

— IPE3EHTaLUH.

Peanuzammst  yueOHOM  AMCIUIUIMHBI TpeOyeT Haluyusi  KaOuHeTa
XUMHH, OCHAIEHHOTO CIEAYIOUIMM 000PYyI0BaHUEM:

— aBTOMAaTHM3WpPOBAaHHOE paboyee MECTO TPerojiaBaTelii B COCTaBE
(mepCoHAIbHBIN KOMITBIOTEP, MPOECKTOP MYJIbTUMEANINHBIN, SKpaH HACTEHHbIN );
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— KOJIOHKH.

U y4eOHO-HArJISIIHBIMU [TOCOOUSIMHU:

— Ipe3eHTaluH;

— HaOoOpel HMHAWBUIYyAJIBLHOTO  0a30BOTO  OOOpYJOBaHUS; HaOOPHI
BCIIOMOTaTENIbHOTO 000PYI0BaHUS;

— KOMIUIEKTHI KOJIO, MUMETOK, [IHMJIUHIPOB, CTAKAHOB XUMHUYECKHX;

— KOJUIEKIHS «AJIFOMUHUI;

— KoJuiekums «MuHepansy;

— MUCTHLISTOP;

— BEChI YUECOHBIE;

— HabOp Ay paboTHI ¢ Ta3aMH;

— xosutekus «HedToy;

— KomneKIus «CTeKIIo»;

— kosutekius « TormmBoy;

— MOJIETIb «HATYpaJIbHBIC AJIEMEHTHI»;

— Habop «OpraHnvecKue BeleCTBay;

— Habop «MuHepabHbIe YA0OPEHHUS;

— Habop «MoHUTHDY;

— Habop «Heopranuueckue BEIIECTBAY;

— Habop «["anoreHnn»;

— Habop «MeTtamibby;

— Habop «Hurpatey;

— Habop «CoeIMHEHUS XPOMay;

— HaOop «CoelMHEeHNs MapraHay;

— Habop «Kucnotsiy;

— JIEKTPOTUINTKHY;

— JIOCKa JIJISl CYIIKH TIOCY/IbL;

— OaHst KOMOMHUPOBAHHAS.

Peanuzanmst  yueOHOM  AUCHUIUIMHBI TpeOyeT Haluyusi KaOuHeTa
OHMOJIOTHH, OCHAIIEHHOTO CIEAYIOIUM 000PYI0BAHUEM:

— aBTOMAaTHM3MpOBaHHOE paboyee MECTO TIpernojaBaTeiisi B COCTaBe
(mepcoHaNbHBINA KOMITHIOTEP, MPOEKTOP MYIbTUMEIUNHBIN, SKpaH HACTEHHBIN);

— aBTOMATHU3UPOBAHHBIE paboune Mecta OOydYaronmxcsi B COCTaBe
(mepcoHanbHBIA KOMITBIOTEP — § IIT.);

— MeJNloBasi yYeHHUYecKasl I0CKa;

— BeO-kaMepa Ha TIOJIBI’KHOM IITaTHBE;

— KOJIOHKH;

— KOMIUIEKT MUKPOTIPENapaToB AJIsi CTEPEOMHUKPOCKOTIA;

— MUKPOCKOI IEMOHCTPAIlMOHHBIN; MUKPOCKOT Y4€OHBIH (IIKOJIBHBIN);

— HAOOp MyJsKeN TPUOOB CHETOOHBIX U STOBUTHIX;

— HAOOP MyJIsSKEN KOPHETUIOABI U TIJIOIBI;

— HaOOp MyJIsKEH OBOIIECH;

— HAOOp MyJsDKeN (DPYKTOB;

— IPUHTEP;
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— CTEPEOMUKPOCKOIT yUeOHBIH;

— TOpC uesioBeKa (pa3dopHasi MOJIEIIb);

— nudpoBas kamepa JJisg padoThl ¢ ONITUYECKUMU MPHUOOpamu (3 MITHKC);

— penbedHbIC TaOTUIIbI;

— BOpOHKa JlabopaTopHasi;

— TipuOOP 1151 AEMOHCTPAIIMU BOAHBIX CBOMCTB MOYBBHI;

— TipuOOP JJIs1 AEMOHCTPAIIMU BCAChIBAHUS BOJIbI KOPHSAMH;

— ipuOOoP 17151 OOHAPYIKEHUS IXaTeILHOTO Ta3000MeHa y PACTEHUN;

— MpUOOp JJIsi CPaBHEHUS YTIIEKHUCIIOTO Ta3a BO BIBIXa€MOM M BBIJIBIXaEMOM
BO3IyX€E;

— IpOOUpKa;

— CKeJIET royos;

— CKEJIET KOCTUCTOU PBIOHI;

— CKEJIET KpOJIUKa;

— CKEJIET JIATYIIKY;

— CKEeJIeT YesioBeKa Ha posinkoBoi mojactaBke (170 cm); ckener yenoBeka Ha
mratuse (85 cm);

— CIIUPTOBKA JIaOOpaTOpHas JINTas;

— CTaKaH BBICOKUH ¢ aeneHusMu 50 mur;

— ctynka ¢apdopopas ¢ mectukom Ne 3;

— TOpC uenoBeKa (pa3doopHasi Mozielb, 42 cm);

— YCTPOUCTBO OOpaTHOM MPOEKIUY;

— IIBETOK BaCHUJIbKA; IIBETOK TOPOXa;

— I[BETOK KaITyCTHI,

— IIBETOK KapToders;

— I[BETOK TIEPCHUKA;

— I[BETOK TIOJICOTHEUHUKA;

— I[BETOK TIICHUIIBL;

— I[BETOK TIOJIBIIAHA;

— IIBETOK s0JIOHH;

— [WIMHJP MEPHBIN C HOCUKOM;

— 1udpoBasi Kamepa JJig padoThl C ONTUYECKUMH MpubopaMu (3 MIHKC);

— 1IU(GPOBOM ATIYMK apTEPUATILHOTO JTaBICHUS;

— 1U(POBOM JATYMK BIAKHOCTH;

— U(pOBOI JATYUK JIbIXaHUS (CIIUPOMETP);

— U pPOBOM JAaTUHK MYJIbCA;

— 1IUPOBOM JATIMK TEMITEPATYPHI;

— mudposoit natunk IKI;

— IITAaTUB JJ1s1 TpoOupok 10 rHE3;

— DKpaH IJis1 JUHAMUYIECKUX TTOCOOUH;

— repbapun — 9 miT.;

— mozens «l opTaHb B pazpesey;

— JaTYHUK ONTUYECKOMN IJIOTHOCTH IpHU 525 HM;

— JATYHUK ONTHUYECKOM IIIOTHOCTH mpHu 590 HM;
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— JIEp>KaTeJH I1aCTMAacCCOBBIE;

— Mozenb «/Keny10k B pa3zpese»;

— 32)KUM TTPOOUPOYHBIIA;

— KoJ10a xonn4deckast 500 mi.;

— KOJUIEKIIHH;

— KOMILUIEKT MUKPOIIPENAPATOB JIJIsi CTEPEOMUKPOCKOTIA;

— KOMIUIEKT MYJIbTUMEIUUHBIX CPEJICTB 00YUEHUS IO KypCy OUOJIOTUY;

— KOMIIBIOTEP € MPOTPAMMHBIM 00€CTICUCHUEM;

— KOMIIBIOTEPHBIN U3MEPUTEIBHBIN KOMILIEKT;

— JIO’KKA JJIsI COKUTaHUS BEILIECTB;

— TIpuOOp JUIsl AEMOHCTPAIIMU BOJIHBIX CBOMCTB MOYBBHI;

— TIpuOOp ISl AEMOHCTPAIMU BCAChIBAHUS BOJIbI KOPHSIMU;

— ipuOOop 17151 OOHAPYKEHUS JTBIXaTeILHOTO Ta3000MeHa y paCTEHU;

— MpUOOp JJIsi CPAaBHEHUS YTIIEKUCIIOTO T'a3a BO BJBIXa€MOM M BBIJBIXaEMOM
BO3JyXe€,

U y4eOHO-HATJISIIHBIMU ITOCOOUSIMHU:

— IIPE3CHTAallUH;

— Mozenb «HUepen 4enoBekay;

— Mmozensb «Ilouka B pa3zpese;

— MOZEJNb TJ1a3a; MOAEIb KOHEYHOCTH JIOIIAJIA; MOJIENIb KOHEYHOCTH OBIIBL,

— MOJENB MO3ra B pa3pese;

— MOJENb HOCA B Pa3pese;

— MOJENb CEPALIA B Pa3pe3e;

— MOJIENIb CTPOEHUE CTEOIIS paCTEHUS;

— MOJIEJIb CTPOCHUS KOPHS;

— Mmozens cTpykTypsl JIHK (pazbopnas);

— MOJENb-aNIIMKALUSA «ATPOLIEHO3;

— MoJienb-anTuInKanusa «buocunres Oemkay;

— Mozienb-antunkanus «bruocdepa 1 4emoBeKy;

— MOZENb-aNIUIMKaUs «l'aMeToreHe3 y s KkUBOTHBIX»;

— MOZENb-aNIUIMKAUS «] eHealloOrHYeCKUil METO/ AHTPOIIOT€HETUKIY;

— Mojenb-anmukanus «l'eHeTuka Tpynm KpoBW» (IE€MOHCTPAlMOHHBIN
HaOop 24 KapThi);

— MojeNb-anmuinkanus «['eHeTuka rpynmn KpoBu» (pa3gaToOvyHbIM MaTepua
10 KOMIIJIEKTOB 10 24 KapThl);

— MoJeIb-anIIMKanus «Jlenenne kineTku. MuTo3 u Menos»;

— MoJeNb-anIIMKanus «JIuruopuaHoe ckpeBaHuey;

— Mopenb-antkanus «Knaccudukarus pacTeHUM U )KUBOTHBIX);

— Mofeb-anTIuKaus «MoHOTUOPUIHOE CKPEIIUBAHUEY;

— monenbs-antunkanus «HacnenoBanue pesyc-hakTopay;

— Mozenb-anmmkanus «llepekpect xpoMmocom»;

— MoJeNb-anIuIMKanus «Pa3MHOKEHUE MXay;

— MoJeNb-anIIMKanus «Pa3MHOKEHUE COCHBIY;

— Mozenb-anmnKanus «CTpoeHue KIETKN»;
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— MoJieTb-anTuInKaIus « TunmuaHbie OMOIIEHO3bIY;

— Habop «Taiubl Mukpoduosoruu. llapcTBo rpuboOBY;

— HaOOp /I MUKPOCKOIIUPOBAHUS TTO OUOJIOTHH;

— Habop mymsikel «/lukas hopma U KyJIbTypHBIE COPTa TOMATOBY;

— Habop mymsikel «Jlukas hopma U KyJabTypHBIE COpTa SIOJIOHNY;

— Habop myssiked «KopHeIToabl ¥ TIIOoAb»; HAa0op MYJIsKEN rpuloB;

— Habop MYJISDKEH oBoIIel; Habop MYJIsDKEeH GPYKTOB;

— HarsgHoe nocobue «KomIekT oOydaromux nporpaMm no OHoJioruu 6-
11 xknacceiy;

— OPTPETHI OMOJIOTOB.

3.2 UudopmanuonHoe odecnevyeHue 00yuyeHus

Ilepeuyenr pexoMeHIyeMbIX Yy4eOHbIX W3aaHWil, HWHTepHeT-pecypcos,
JIOTIOJTHUTEILHOM JINTEPATYPbI

OcCHOBHBIE HCTOYHUKH
Dusuka

1. Maxkumes, I'. 5. ®usuka: MonekynspHas ¢usuka. TepmoguHamuka. 10
Kjacce. YriayOn€HHslid ypoBeHb : yueOHuk / I'. SI. Makumes, A. 3. CuHAKkoB. — 4-¢
usnanue, crepeorunHoe. — M. : Ilpoda, 2016.— 351 c. — ISBN 978-5-358-17005-
6. — TekcT : HEMOCPEICTBEHHBIM.

2. Msaxumes, I'. 4. ®usmka: Ontuka. KBantoBas ¢msmka. 11 kimacc.
VYrayonéuneli ypoBenb : yueOHuk / I'. . MskumeB, A. 3. CuHikoB. — 3-¢
u3nanue, crepeoruntoe. — M. : JIpoda, 2015, 2016.— 479 c. — ISBN 978-5-358-
17025-4. — TekcT : HEeMOCPEACTBEHHBIH.

Xumus
1. T'abpuensu, O. C. Xumus. 10 kmacc. ba3osiit yposens : yaebnuk / O. C.
["abpuensH. — 4-e uznanue, crepeotunHoe. — Mocksa : [Ipoda, 2016. — 192 c. —
ISBN 978-5-358-16955-5. — TekcT : HemOCpeICTBEHHBIIA.
2. T'abpuensn, O. C. Xumus. 11 knacc. ba3ossriit yposens : yaeonuk / O. C.
["abpuensH. — 3-e uznanue, crepeotunHoe. — Mocksa : Jlpoda, 2016. — 224 c. —
ISBN 978-5-358-16101-6. — TekcT : HEMOCPEICTBEHHBIA.

buojorus

1. buonorus. 10 knacc : yueOHUK aJisi 0011e00pa3oBaTeIbHBIX OpraHU3aIui
: 0azoBbIli ypoBeHb / mopn penakmueir J[. K. bemsera, I'. M. Ipimmmma. — 5-¢
u3Janue, ucrpasieHHoe. — Mocksa : [IpocBemenue, 2018. — 223 ¢. — ISBN 978-5-
09-057764-9. — Tekct : HEMOCPEACTBECHHBIH.

2. buonorus. 11 kiace : yueOHUK 1151 00111€00pa30BaTEIBHBIX OpTraHU3AIIHMA
: 6a30BwIil ypoBeHb / mopn pemakiumen J[. K. bemsera, I'. M. [dpimmmma. — 4-e
u3aaHue, ucnpasieHHoe. — Mocksa : [Ipocsemenne, 2018. — 223 c¢. — ISBN 978-
5-09-057332-0. — TekcT : HemoCPeACTBEHHBIH.

I[OHO.]'IHI/ITG.]II)HI)IG HCTOYHHUKHU

dusuka
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1. PommuonoB, B. H. ®usmka qisg komemkei : ydeOHOE mocoOwe st
cpeadero mnpodeccruoHanbHOoro oobpaszoanus / B. H. PoamonoB. — Mocksa :
WznarensctBo FOpaiit, 2019. — 202 ¢. — URL: https://urait.ru/bcode/431666 —
ISBN 978-5-534-10835-4. — TekcT : 371eKTPOHHBIN.

Xnumusa
1. Axmenona, T. 1. EcrectBo3nanue / T. 1. Axmenosa, O. B. Mocsaruna. —
MockBa : PI'VII, 2018. - 340 C. — URL.:
http://biblioclub.ru/index.php?page=book&id=560540 — ISBN 978-5-534-10835-4.

— TeKcT : JIIEKTPOHHBIN.

buoJsorus

1. EcrectBo3nanue: 10 xmacc / H.C. Ilypsimesa, M. B. Pazymosckas, M. A.
Bunnuk [u ap.] ; nox penakiuei M.B. PazymoBckoil. — MockBa : ®uU3MaTiIuT,
2018. — 384 c. — URL: http://biblioclub.ru/index.php?page=book&id=485238 —
ISBN 978-5-9221-1751-7. — TekcT : 3J€KTPOHHBIH.

2. CeupunoB, B. B. EcrecTtBo3Hanue : ydeOHOe mocoOue Il CpPeIHEro
npodeccuoHanbHoro oopaszoBanus / B. B. Ceupunos, E. . CBupumgosa ; monu
penakuuein B. B. CBupunoBa. — 3-¢ u3gaHue, UCIPaBICHHOE U JIOMIOJIHEHHOE. —
MockBa : WspmarensctBo FOpaiit, 2019. — 310 c¢. — URL: https://biblio-
online.ru/bcode/438426 — ISBN 978-5-534-10099-0. — TeKcT : 3IEKTPOHHBIH.

4 KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHHWSI YYEBHOM
JUCHUATIIMHBI

KonTposib ¥ omeHKa pe3yabTaTOB OCBOCHUS Y4YeOHOW IHUCIMIUIMHBI
OCYIIIECTBIISIETCS TIPEMNoIaBaTeeM B MPOIECCe MPOBEACHUS MPAKTUUECKUX 3aHSATUMH,
TECTUPOBAHMS, a TAKXKE BBITIOJTHEHHUS OOYUYAIOIIMMUCS WHIAUBUIYAIBHBIX 3aJIaHUM,
MPOEKTOB, UCCIICIOBAHUN.

Pe3yabTaThl 00yueHus @opMBbI U METOAbI KOHTPOJIS ¥ OLlEeHKH
(0cBOEHHBbIE YMEHHUsI, YCBOCHHbIE 3HAHUSA) pe3yJbTaTOB 00yYeHHs
B pesynbrare wu3yueHUs JAUCIHUILTUHBI
00yJarouics J0KeH

ymemp
— CpaBHUBATb CCTCCTBCHHOHAYYHBLIC O6T)CKTI)I, HpaKTI/I'-ICCKOG 3a1aHUC
aHaJM3UpOBaTh,  OLEHUBaTH W  0000IIATh | YCTHBIN OMPOC

IMOJIYYCHHBIC CBCICHN A,

— OOBACHATH pE3yiIbTaTbl C€CTCCTBCHHOHAYYHBIX HpaKTquCKOG 3aJaHuC

AKCIEPUMEHTOB, pemarhb 3J€MEHTapHbIe | Y CTHBIA OIPOC
¢dbuszmveckue, XUMHYECKHE, ouonornueckue | Konrponbnas pabora
3a/1auu,

— aHaNM3HUpOBaTh MpobieMbl PpyHkunoHupoBaHus | [IpakTudeckoe 3aganue
€CTECTBO3HAHMS B COBPEMEHHOU KYJbTYDPE; VYcrHbIl onpoc

3Hampy
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— OCHOBHBIE METOJbl HAay4HOro Imo3HaHus, | [IpakTnueckoe 3ananue

UCTOJb3yeMble B €CTECTBO3HAHHMM: HaOIIoneHue, | YCTHBIN ompoc

ONMCaHUE, U3MEPEHUE, FIKCIIEPUMEHT; TectupoBanue

— OCHOBOIIOJIATr A0 IINE nonstus, | [Ipaktuueckoe 3ananue

3aKOHOMEPHOCTH, 3aKOHBI 51 TEOpUU | Y CTHBIN OIPOC

€CTECTBO3HAHMSI, TEPMUHOJIOTHIO U CUMBOJIUKY; TecTtupoBanue

— O pOJIM U MECTE €CTECTBO3HAHUs B cOBpeMeHHOM | [IpakTuueckoe 3ananue

Hay4HOU KapTUHE MUpA. VYeTHbII onpoc
TectupoBanue

S METOANMYECKHUE PEKOMEHJIALIMHA 110 OPTAHU3ALIMU
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

VYcnenrHoe nzydeHue Kypca TpeOyeT MoCelleHus JIEKIUN, aKTUBHOW paOoThI
Ha MPAKTUYECKHUX 3aHSATHUSAX, BBITIOJHEHUS BCEX YUE€OHBIX 3aJJaHUM MPEnoiaBaTeis,
O3HAKOMJICHUSI OCHOBHOM U JIOTIOJHUTENBHOMN JIuTepaTypoil. Pabora ¢ KoHCTIEKTOM
JEKIUN TpeArnoiaraeT MPOCMOTP KOHCIEKTa B TOT K€ JI€Hb IMOCIE 3aHATH,
MIOMETKY MaTepuajia KOHCIIEKTa, KOTOPbIA BBI3BIBACT 3aTPYJHECHUS I
noHnmanus. IlomblTaiiTech HAWTH OTBETHI HAa 3aTPYJHUTEIBHBIE BOMIPOCHI,
WCIMOJIb3Yysl PEKOMEHIYEMYIO0 JUTEpaTypy. Eciam camMoCTOSTENbHO HE YIalOCh
pazo0paThbes B MaTepuaie, chopMyIUpyHUTe BOMPOCH M OOPATUTECh 3a TOMOIIIBIO
K MPENO0IaBaTeNI0 Ha KOHCYJIbTAUU WK OV KaIIel JTeKIHH.

Perynapuo otBoauTe BpeMs sl MOBTOPECHUS MPOWIEHHOIO MaTepuala,
MpOBEPsisi CBOM 3HAHUS, YMEHUS U HABBIKA MO KOHTPOJIbHBIM Bompocam. Jms
BBITIOJIHEHUS TMHCHBMEHHBIX JIOMAIIHUX 3aJaHUil HEOOXOJMMO BHHUMATEIILHO
MPOYUTATh COOTBETCTBYIONIUN pazliel ydeOHHMKa U TMpopadoTaTh aHAJOTUYHBIC
3a/IaHus1, paCCMaTPUBAEMbIE MIPETI0IaBATEIEM Ha JIEKIIMOHHBIX 3aHATHUSX.

OCHOBHBIM METOJIOM CaMOCTOSITEJIBHOW pa0OTHI SIBIACTCS H3YyUYCHHE W
y4e0HO-METOIMYECKUX MATEepUajoB, HAYYHOU JMTEpATyphbl, B TOM YHUCJE U3 CETU
HNHTepHeT, U NPUMEHEHNE U3YUYEHHOTO Ha MTPAKTHKE.

AATopuTM pabOTHI HAJ KaXI0W TEMOM:

— U3YUYHUTE COJEpPKAaHWE TEMbl BHayajae MO JIEKIIMOHHOMY Marepuany, a
3aTeM MO JAPYTUM UCTOYHUKAM;

— MPOYMTANTE AOMOJHUTEIBHYIO JIMTEPATypy U3 CHUCKA, MPEIIOKEHHOTO
MPEIO/IaBaTEIIEM;

— BBIMUIIUTE B TETPaJb OCHOBHBIE KAaTETOPUM M MEPCOHAIUMU IO TEME,
WCIIOJIB3YS JICKIIMOHHBINA MaTepuall UiIu CJIOBAPH, YTO MOMOXKET OBICTPO MOBTOPUTH
MaTtepuall pu NOATOTOBKE K C/lauye TEMbI WU YK3aMEHA;

— COCTaBbTE KPATKUU IJIaH OTBETA IO KaXXJOMY BOMNPOCY, BHBIHOCUMOMY Ha
00CYyXJIeHHE Ha CEMUHAPCKOM 3aHITHH;

— BBIYYHTE OINPEJICTCHUS] TEPMUHOB, OTHOCSIIINXCS K TEME;

— IPOIyMaiTe MPUMEPHI U UILTIOCTPALIMU K OTBETY MO U3y4aeMON TEME;

— TpPOAYMBIBATE BBICKA3bIBAHUSI IO TEMaM, MPEATOKEHHBIM K
CEMHUHAPCKOMY 3aHSTHIO.

PexoMeHannu mo paboTe C JIUTEpaTypoil:
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— O3HAKOMBTECh C AHHOTAIUSIMU K PEKOMEHIOBAHHOW JHTEpaType U
OTPEIEIUTE OCHOBHOM METO/I U3JI0KEHUSI MaTepralia TOro Wik HHOTO UCTOYHUKA;

— COCTaBbTE COOCTBEHHBIC aHHOTAIIMU K JPYTUM UCTOYHHKAM Ha KapTOYKaXx,
YTO TOMOKET MpPHU MOATOTOBKE pedepaTroB, TEKCTOB peuei, MpU MOJATOTOBKE K
HK3aMEHy;

— BBIOEPUTE T€ UCTOUYHUKH, KOTOpbIE Haubojee MOAXOIAT NIl M3yUEHHs
KOHKPETHOMN TEMBI.

[IpakTka mpenogaBaHUs E€CTECTBO3HAHUS IIOKA3BIBAET HEOOXOIUMOCTH
ITUPOKOTO BHEIPEHUS CAMOCTOSITEIIBHBIX pa0OT B MPOIIECC OOyUCHHUS.

BreimonHsss Ha 3aHATHSX Pa3IUYHOTO poja 3adaHus, OO0ydJarolIuecs
npuoOperator Oosiee rayOOKHME MW MPOYHBIE 3HAHUS MO JIUCHUILUIMHAM
€CTECTBEHHOHAYYHOTO ITUKJIA.

CamocrosiTenpbHbIe pa0OThI HA 3aHITHH MOTYT OBITh MPOBEACHBI KaK IPH
M3YYeHUU HOBOT'O MaTepualia, TaK U MPU €ro 3aKperyICHUU U IPOBEpKe 3HAHUMH, T.
€. Ha BceX faTamax o0yudeHus. MHorue paboThl 00ydYaroluecs BBIMOJIHSIOT MO
pyKoBojACTBOM nmpenoaaBatens. [lpm 3ToM 3amanuss MoOryt ObITh  JUOO
OJIMHAKOBBIMU JUIsI BCEX OOYYAIOIIUXCS, JIUOO pa3sHBIMU IO CTETEHH CIIO0KHOCTU
wim 1o oObekTam wu3ydeHus. CamocTosATenbHble pPaOOThl, CBSI3aHHBIE C
UCIIOJIb30BAaHUEM HATypaJIbHBIX OOBEKTOB (JKUBBIX JKHUBOTHBIX, KOJUICKIIUH,
BJIQXKHBIX TIPEMapaToB, CKEJIETOB), MPOBOAATCS 110 YCMOTPEHUIO MPEo aBaTesl.

OpraHn3oBaHHBIC BO BPEMS M3yUCHHsI HOBOTO MaTepHaia CaMOCTOSTEIbHBIC
paboThl OyAyT HOCHTH HCCIIEIOBATEILCKUI XapakTep, CIYKUTh HCTOYHHUKOM
TIOJTYYCHUS HOBBIX 3HAaHUN. CaMOCTOSITENTbHBIE PA0OTHI C MEBI0 3aKPETUICHUS YKE
MOJIYYCHHBIX 3HAHUHA MOTYT OBITh WJUTFOCTPANME K 3HAKOMOMY MaTepHaiy,
MOATBEP)KIACHUEM K pacckazy mnpemnoaaBaTens. (CaMoCTOSTENbHBIE pPadOTHI
OOyYaroIIMXCs C MCIOIb30BaHUEM HATYpaJbHOTO Pa3IaTOYHOTO MaTepHraia MOTYT
OBITH OPTaHU30BaHBI TIO-pa3HOMY. B Tex ciydasx, Kkorna o0ydarmuecs: He UMEIOT
HEOOXOJMMBIX HABBIKOB JUISI CAMOCTOSITEILHOTO BBIMIOJHEHUSI 3aJlaHuil U
HYXKJIAIOTCSI B TIOCTOSIHHOM TIOMOIIH, 11eJIec000pa3Ho (pOHTAIBHOE BBHITIOJHEHUE
paboThl TOJ PYKOBOJACTBOM TpemnojaBarenis. [Ipu sToM OH mpeasiaracT BCeMy
KJIACCY MPOYMTATh MEPBHIA MYHKT 33JJaHUS-UHCTPYKIIUU U BBIMIOJHUTH €T0. 3aTeM
nociie 6ecenbl, B IPOIecce KOTOPOil BBIICHSIIOTCS, 3aKPEIISIOTCS U PACIIUPSIIOTCS
MOJIyYCHHBIC 3HAHUS, MPEMoAaBaTeN b HAICIMBACT O0yUYaIOIINXCS Ha BBITIOJIHCHHUE
BTOPOTO IMyHKTA 33JaHusl U T. A. B 3akifo4eHUe ClIeayeT MOABECTH UTOTH BCEH
paboThl, caenaTh HEOOXOAMMBIE BBIBOABI U 00001IeHUsA. M3yueHne HOBOIO
MaTepuansa B ITOM cllydae MpUOOpeTaeT xapakTep Oecembl C HCIOJIb30BAaHUEM
pa3IaTOYHOTO MaTepHaIa.

Memoouueckue pekomenoayuu no coCMag1eHuI0 npe3eHmayuil

[Ipe3eHTanmsi 1aeT BO3MOYKHOCTh HATJISTHO MPEICTAaBUTh WHHOBAIIMOHHBIC
ujeu, pa3pabOTKM U TUIaHBbl. YueOHas Tpe3eHTaIus TNPENCTaBiIsieT Cco0oi
pE3yNbTaT CaMOCTOATEIHLHON PabOThI OOYYAIOMIMXCS, C TIOMOIIBIO KOTOPOM OHU
HaIJISIHO  JIGMOHCTPUPYIOT MaTrepuaibl MyOJUYHOTO BBICTYIUICHHS TEpes
ayAUTOPHUEH.
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KommproTepras npeseHTarus — 3To ¢aiil ¢ HeoOXOUMBIMU MaTepHAIaAMH,
KOTOPBIA COCTOMT M3 MOCJIENOBATENLHOCTH ciaiioB. Kaxaplii crnai coaepKuT
3aKOHUYEHHYIO 0 CMBICIy HMH(pOpMAIMIO, TaK KaK OHAa HE TIEPEHOCUTCA Ha
CIEIYIOUMN Claiii aBTOMAaTUYECKU B OTJIMYME OT TEKCTOBOTO JIOKYMEHTA.
OOyuaroleMycsi — aBTOpPY IMpE3eHTAlMH, HEOOXOJIMMO YMETh pacCHpeiesTh
MaTepHual B Mpejenax CTPAHUIBI U TPAaMOTHO pa3MellaTh OTAeNbHbIE O0OBEKTHI. B
’TOM €My TIOMOXET Ielibiii Habop TOTOBBIX OOBEKTOB (IMHUKTOTpamM,
TEOMETPUUYECKHX (DUTYP, TEKCTOBBIX OKOH U T.1I.).

beccriopHbIM TOCTOMHCTBOM TIPE3CHTAIIUU SBJISIETCS BO3MOXHOCTH IPHU
HEO0OXOMMOCTH OBICTPO BEPHYTHCS K JIFOOOMY U3 paHee MPOCMOTPEHHBIX CIIAI0B
Wi OyKBaJbHO HA XOJY M3MEHHUTH MOCIEAOBATEIIBHOCTh M3JI0KEHUS MaTepHaa.
[Ipe3eHTanuss MOMOraeT caMOMY BBICTYIIAIOIIEMY HE 3a0BbITh TJIABHOEC M TOYHEE
pacCTaBUTh AKIICHTHI.

OpnHOM M3 OCHOBHBIX MPOrpamMM Jis CO3JaHUsl MpEe3eHTAluid B MUPOBOU
MpaKkTuKe siBisieTcst mporpamma PowerPoint kommanuu Microsoft.

Cmpykmypa npezenmayuu

VY nepxuBaTh aKTUBHOE BHUMAaHUE CIIyIIaTesied MOKHO He Ooiiee 15 MUHYT,
a, CIIEIOBATENIbHO, MIPU CPEHEM pacyeTe BPEMEHHM MpocMoTpa — | MHHYTa Ha
claii, KOJIMYECTBO CJIaiiIOB HE I0JHKHO MPEBBIIATH 15-TH.

[lepBbIil cnaiin nmpe3eHTalK JA0HKEH COJEpKaTh TeMy padoThl, (haMUIIUIO,
UMsI 1 OTYECTBO HCIIOJIHUTEIS,, HOMEp Y4eOHOM TPYIIIbI, a Takke GaMUIInI0, UMS,
OTUYECTBO, JIOJHDKHOCTh M YUEHYIO CTETIEHb MPEoaBaTesl.

Ha BtOopoM cnalize 1enecooOpa3HO TMpPEACTaBUTh Iedb M KPaTKoe
CoJiep>KaHKEe MPE3CHTAIINH.

[Tocnenyronue cnaiiapl HEOOXOAUMO pa30UTh Ha pas3Aeibl COTJIACHO
MyHKTaM Ij1aHa padoThl.

Ha 3axmrouuTenbHBIM ciaij BBIHOCHUTCS caMO€ OCHOBHOE, IJIaBHOE U3
COJIEpKaHUS ITPE3CHTAIUU.

PexomMenmanuu mo odopMieHuo pe3eHTanuii B Microsoft Power Point

JIns BU3yallbHOTO BOCHPHUSITHSL TEKCT Ha cilaiijax Mpe3eHTauuu AO0JIKEH
OBITH HEe MeHee 18 nT, a JIJ1g 3aroJIoBKOB — He MeHee 24 TIT.

MakeT npe3eHTaIu J0HKeH ObITh OPOpPMIIEH B CTPOTOM I[BETOBOM TaMMe.
@®OH HE NOKEH OBITh CIHUIIKOM SPKAM WM MECTPhIM. TEKCT JOMKEH XOPOIIIOo
yuTathcs. OMHU U T€ K€ AJIEMEHTHI Ha Pa3HbIX Cllaiijlax JOJDKEH OBITh OJIHOTO
1BETA.

[IpocTpancTBO crnaiina (3kpaHa) JOIKHO ObITh MAKCUMAJIBHO MCIIOJIb30BAHO,
3a CcueT, HampuMmep, yBeIWYeHUs MacimTaba pucyHka. Kpome Toro, mo
BO3MOXXHOCTH HEOOXOJMMO 3aHUMaTh BEpPXHHUE 74 IUIONMIAAM claijga (dKpaHa),
MOCKOJIbKY HIDKHSISI 4aCTh dKpaHa MI0X0 MPOCMaTPUBACTCS C MOCISIHUX PSIIOB.

Kaxxapiil cnaig D0JDKEH COJIepKaTh 3arojoBOK. B KOHIIE 3arojiloBKOB TOYKa
He cTaBUTCS. B 3aronoBkax JoiKeH ObITh OTPa)KEH BBIBOJI M3 MPEJCTABICHHON Ha
cmaiine uaGopManuu. OGopMiieHHUE 3aroJOBKOB 3arjaBHBIMH OyKBaMH MO>KHO
HCIIOJIb30BaTh TOJIBKO B CITy4ae UX KPaTKOCTH.
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Ha cnaiine cnenyer nmomemars He 6ojee 5-6 cTpok u He Oosiee 5-7 CIOB B
npeasiokeHuu. TeKCT Ha claijaX TOJKEH XOPOILIO YUTAThCS.

[Ipu poGaBneHWU PHUCYHKOB, CXE€M, JUarpaMM, CHHUMKOB DJKpaHa
(CKpUHIIIOTOB) HEOOXOJIMMO IMPOBEPUTH TEKCT ITUX DJIEMEHTOB Ha HaJU4He
omnbok. HeoOxonumo MpoBepsITh MPAaBWIBHOCTh HANKUCAHUS HA3BAHWM YIIHII,
dbaMunuit aBTOPOB METOAMK U T.JI.

Henw3st mneperpyxaTh ciaiiipl aHUMalMOHHBIMH d3(dekramMu — 3TO
OTBJICKAET CJIYIIATENEN OT CMBICIIOBOTO COJAEPXKaHUs ciaaa. [{ns cMeHbl clnaioB
WCITOJIB3YUTE OJIMH M TOT K€ aHUMAITMOHHBIN YD (DEKT.

llopsi0ox u npunyunvl BLINOIHEHUS KOMNBLIOMEPHOU Npe3eHMayuu

[lepen co3mannem npe3eHTauu He0OX0AUMO YETKO ONPEAETUTHCS C LENbIO,
CO3/1aBa€MOM  MPE3EHTAIlMH, I[IOCTPOUTHh BCTyIUIEHHE H  CHOPMYIHPOBAThH
3aKJII0YEHHUE, TPUIEP)KUBATHCS OCHOBHBIX 3TAllOB U PEKOMEHIYEMbIX IMPUHIUIIOB
€€ CO3/IaHMusl.

OcHosHble 3manvl pabomvl HA0 KOMIBLIOMEPHOU Npe3eHmayuel.

1. Crnanupyiite oOmmMii BUA Mpe3eHTalMM 10 BBIOpaHHOM TeMe,
OIMpasiCh Ha COOCTBEHHBIE pa3pabOTKU U pEKOMEHAALNU [TPenogaBaTes.

2. Pacrnipenenure Matepuan no ciaigam.

3. OTtpenaktupyite 1 0pOpMUTE CIIANIBI.

4, 3anaiite enMHOOOpa3HbIN aHUMAIIMOHHBIN 2P GEKT A1 TEMOHCTPALIUH
MPE3CHTAIINN.

S. Pacnieuaraitte npeseHTanuro.

6. [IporoHuTe TOTOBBIM BapUaHT IMEpPEN JIEMOHCTPALMEN C LEJBIO
BBISIBJICHUS OIIIMOOK.

7. JlopaboTaiiTe Npe3eHTalNIO, €CJIM BOZHUKIA HEOOXOIUMOCTb.

OcHoguble NpUHYUNLL  BbINOJIHEHUS U NPeOCMABNIeHUs KOMNbIOMEPHOU
npesenmayuu

— TIOMHHUTE, 4YTO KOMIIBIOTEpPHAs NPE3€HTalMsl HE IPEIHA3HAYEHA I
ABTOHOMHOI'O MCITOJIb30BaHUs, OHA JI0JDKHA JIMIIb IIOMOTaTh JOKJIAIYUKYy BO BpEMs
€ro BBICTYIUICHHS, IIPABUJIBHO PACCTABIIATH AKLIEHTHI;

— HE YCIOXHSWTE TMPE3CHTAUUID U HE IEperpyXamTte €€ TEKCTOM,
CTATUCTUYECKUMU JAHHBIMU U TPAPUUIECKUMU U300pKEHUSIMH,

— HE YHWTaWTE€ TEKCT Ha Claigax. YCTHas pedb JOKIAIUMKa JOJKHA
JOTIOJIHSATh, ONMCBHIBATh, HO HE IMEPECKA3BIBATH, IMPEIACTABICHHYIO Ha Claiaax
uH(pOpMaIuIo;

— JJaliTe BpeMs ayAUTOPUU O3HAKOMUTHCS ¢ MH(OpMAMEn Ka)X10ro HOBOro
cnaiia, a y’Ke 1mociie 3TOro 1aBaTb CBOM KOMMEHTApHUH MOKa3aHHOMY Ha dKpaHe. B
POTUBHOM CTydyae BHUMaHHE ClIyliarenei Oy 1eT pacceuBaThCs;

— genanWte niepepbiBbl. He ciienmyer TOponmuThCSs € AEMOHCTpALIUEN
nocaeayomero cnaiaa. Ilo3Bosbre caymarensM  moayMarb M YCBOMTH
uH(bOpMaIHIO;
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— OPENJIOKUTE pa3AaTOUYHbIA MaTepuand B KOHIE BBICTYIUICHHS, €CJIH 3TO
HeoOxoaumo. He npenaiite 3TOoro B Hayane Wiad B CepellMHE AOKJIana, T.K. BCE
BHHUMAaHHE JIOJKHO ObITh TPUKOBAHO K BaM U K DKpaHy;

— 00s13aTeNIbHO OTPEAAKTUPYNUTE MPE3CHTAIMIO MEePE BHICTYIUICHUEM IOCIe
MPEeABAPUTEILHOTO IPOCMOTpPA (PENETUIUN ).

Memoouueckue pekomeHOauuu no cOCMags1eHUuI0 Kpocceopoa

KpoccBopn — urpa-zamaya, B KOTOpod (Qurypa u3 psjoB MyCTHIX KIETOK
3aMOJHAETCS NEPEKPEIMBAIOIIMMUCA CIOBAMU CO 3HAYECHHSIMH, 3aJaHHBIMH I10
YCJIOBUSIM UTPHI.

JInss  cocTaBieHHsT KpPOCCBOpAA MO 33JaHHOM TEME HYXHO HAUTH
WH(OPMAITUIO ¢ Pa3HBIX HCTOYHUKOB (CeTh Internet, SHIUKIIONE NN, TPAKTUICCKUC
nocobus, yueOHast TuTeparypa), H3y4uTh €€ U COCTaBUTh B PYKOIIMCHOM BapHaHTE
WIM TONB3YyACh OAHHUM M3  NPOTpaMMHBIX  cpeiacTB:  MicrosoftWord,
MicrosoftExcel. KpoccBop/ coctaBisieTcst UHIUBUAYaTbHO.

PaGora pmomkHa OBITh TMpEACTaBICHA B JHEBHUKE B  IE€YaTHOM
(KOMIIBIOTEPHOM) WJIM PYKOIIMCHOM BapUaHTE.

IIpasuna npu cocmasneHuu Kpocceopoos

1. He nmomyckaercsi Hanuuue "tutamiek" (HE3armoTHEHHBIX KJIETOK) B CETKE
KpOCCBOp/a.

2. He nmomyckarotcs ciydaiiHble OYKBOCOUETAHUS U TIEPECCUCHMUS.

3. 3arajaHHble CJOBa JOJDKHBI OBITh MMEHAMH CYIIECTBUTEIbHBIMU B
MMEHUTEIBHOM Ma/Ie’Ke €AUHCTBEHHOIO YUCIIA.

4. JIByXxOyKBEHHBIE CIOBA JOJKHBI UMETh JIBa TIEPECCUCHUSI.

5. TpexOyKBEHHBIE CIIOBA JIOJKHBI IMETh HE MEHEE JIBYX MEPECEUEHU.

6. He nomyckarorcst abOpeBHATYPBI, COKpAILICHHS.

7. He pexoMeHayeTcst 00/IbIIOE KOTHMYECTBO ABYXOYKBEHHBIX CIIOB.

8. Bce TekcThl MODKHBI OBITh HamMHMCAaHBl PA30OPUMBO, IKEIATEIHHO
OTHEeYaTaHBbI.

9. Ha xaxxgom nmcte MOJDKHA ObITh (haMUIIMsS aBTOpa, a TakKe Ha3BaHUE
JAHHOTO KPOCCBOP/A.

Tpebosarnus k ohopmaenuro Kpocceopoa:

1. PucyHok kpoccBOp/ia JOJIKEH ObITh YETKUM.

2. CeTka KpOcCCBOp/a JIOJDKHA OBITh MYCTOM TOJNBKO € HU(paMu MO3UIIHMA
CJIOB-OTBETOB.

3. OTBeThl Ha KPOCCBOPJ MYOJUKYIOTCS Ha OTAEIbHOM JucTe. OTBEThI
IpeIHa3HAYeHbl I MPOBEPKU MPAaBUIBHOCTH PEIIEHUS KPOCCBOpAa M AaroT
BO3MOXXHOCTh O3HAKOMUTHCS C MPABUIBLHBIMU OTBETAMU Ha HEPEIIECHHBIE MO3UIUN
YCIIOBUU.

| nmucT — TUTYNIBHBIMI

2 UCT — CeTKa KpOCcCBOp/ia, BONIPOCH! 0€3 OTBETOB

3 JIUCT — OTBETHI

4 TUCT - UCTIONIb3yEMbI€ UICTOUHHUKHU

Co3zoanue kpocceopoa ¢ MS Word.
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1. Co3manue ceTku rpadUIecKUM METOJIOM; TMPU 3TOM BCE DJIEMEHTHI
JOJKHBI OBITh CTPYNIUPOBAHBI.

2. Co3gaHue CeTKM TaOJMYHBIM METOJIOM; MPH 3TOM TPAaHHUIIBI HEHY>KHBIX
SYEeK CTUPAIOTCS.

3. Homepa 6o BCTaBISIOT HEMOCPEACTBEHHO B STYCHKHU, TUOO 3aMMChIBAIOT
PSAIOM C COOTBETCTBYIOUIUMU STYCHKAMH.

4. 3amanusa K KpOCCBOPILY MOTYT OBITh PacmlOJIOKEHbI OOBIYHBIM CIIOCOOOM
WM 0()OPMIICHBI B BHJIC BBIHOCOK K COOTBETCTBYIOIINM KJICTKAM.

5. 3agaHus K KPOCCBOP.LY TOJKHBI OBITH TPAMOTHO CPOPMYTUPOBAHBI.

6. KpoccBopa Ha cTpaHuIle A0KEH OBITh HATTSAHO OPOPMIIEH U TIPABHIIBHO
PacIoOJIOKEH.

Cozoanue kpoccsopoa 6 MicrosoftExcel.

1. Cetka kpoccBOpAa co3maeTcsi MyTeM OOO3HAYEHUs TPAHWI] SYCCK U
HACTPOWKHM HX IIUPUHBI U BBICOTHI TaKMM OOpa30oM, YTOOBI OHHM MOIYYHJIHCH
KBa/IpaTHBIMHU.

2. 3ajgaHusi K KpOCCBOPAY MOTYT OBITh PACIOJIOKEHBI OOBIYHBIM 00pa3oM
win opopMIieHBI B BHAEC NPUMEYAHUM K sSYE€MKaM, B KOTOPBIX HAXOJUTCS
HyMeparlus.

3. IlpoBepka mpaBUIBLHOCTH pa3rajJlbIBAHUS KpPOCCBOPIA MOXET ObITh
OCYIIECTBJICHA C TMOMOIIBIO YCIOBHOTO (OopMaTUpOBaHUsS (HAMpUMEp, €CIH B
sYeiiKy BBEICHA NpaBWiIbHAs IUdpa, TO sSUYCHKA 3aTHBACTCS OIPEACICHHBIM
IIBETOM).

4. 3agaHus K KPOCCBOPAY JOKHBI OBITh TPAMOTHO C(HOPMYITUPOBAHBEI.

5. KpoccBopa Ha pabouyeM JMCTE€ NOMKEH OBITh HAriasigHO OQOPMIICH M
MIPaBUIILHO PACITOJIOKEH.

6. Haimune npoBepku NpaBUIIbHOCTU PELIEHUS KPOCCBOP/IA.

Cocmasnenue ycnosutl (moaKo8anuil) Kpocceopoa:

1. OHn nomKHBI OBITH CTPOro JAaKOHWUYHBIMU. He cnemyer nenath ux
MPOCTPAHHBIMH, W3JUIIHE HWCYEPIBIBAIOIIMMH, MHOTOCIOBHBIMU, HECYIIUMU
U30BITOYHYIO UH(OPMAITHIO.

2. CrapaiiTech N0J1aTh CJIOBO C HAUMEHEE U3BECTHOM CTOPOHBI.

3. IIpocmotpuTe cioBapu: BO3MOXKHO, B OJHOM M3 HUX U OKaXeTcs
HaujIyuliee ompeneieHue. B ompeneneHusx HE TODKHO OBITh OJHOKOPEHHBIX
CJIOB.

lInanuposanue deamenvbHocmu no cOCMABIEHUI0 KPOCCEOPOdQ.

. OnpenenuTp, ¢ KaKo# LEIbI0 COCTABISECTCS KPOCCBOPA.

. [IpocMOTpETh ¥ U3yUNTh JEKCUKO-TPAMMATHICCKUN MaTepHaI 110 TEME
. [IpocMOTpeTh ¥ BBIOpPaTh BU KPOCCBOPA.

. [IpotymaTh cocTaBHBIC YaCTH KPOCCBOP/A.

. U3y4uTh TOMOJHUTENBHBIA MAaTEPUAIL T10 TEME.

. CocTaBUThH CIIMCOK CIIOB Pa3/ACIIbHO M0 HAPABIICHUSM.

. Hanucatp ycioBus (TEKCT) KpoccBOp/a.

. [IpoBeputsb opdorpaduio TeKCTa, COOTBETCTBUE HyMEPAIIHH.

CO 1O\ DN N W=
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9. IIpoaHanu3upoBaTh COCTABIECHHBIA KPOCCBOPJA COTJIACHO KPUTEPUSIM
OLICHUBAHUSI.

10. ObopMUTH TOTOBBIM KPOCCBOP/I.

Memoouueckue pekomeHoauuu no HANUCAHUIO O0OK1A0A

Jloknan, Kak BHUJ CaMOCTOSITEIBHOM paboOThl B Y4eOHOM IMpoliecce,
CIIOCOOCTBYET (POPMUPOBAHUIO HABBIKOB UCCIIEAOBATENIBCKON pabOThI, pacuIupsieT
MO03HABATENIbHBIE HHTEPECHI, YYUT KPUTUUECKU MBICIUTb.

[Ipn Hamucanum AOKIafa MO 3aJaHHOW TeMe OOydYaroIIUHCS COCTaBIISET
IJ1aH, TOA0UPAaEeT OCHOBHBIC UCTOYHUKH.

B 1npouecce paboTbl € HMCTOYHHMKAMHM CHUCTEMATHU3UPYET MOITYUYEHHBIE
CBEICHMUS, JCNIaeT BBIBOJBI U OOOOIICHHUS.

K noknany mo kpymHoi TeMe MOTYT MPHUBJIEKATh HECKOJIBKO 00YyJaroIIMuXcs,
MEK]Ty KOTOPBIMH PACTIPEICTSIOTCS BOMPOCHI BBICTYTUICHUSI.

Omansl pabomul HAO OOKIAOOM

1. dopmynupoBaHUE TEMbI, MPUYEM OHA JOHKHAa OBITH HE TOJBKO
aKTyaJIbHOW 110 CBOEMY 3HAY€HHIO, HO U OPUTHHAIBHON, HHTEPECHOW IIO0
COJIEP>KAHMIO.

2. IlogGop M M3y4eHHE OCHOBHBIX MCTOYHMKOB MO TeM€ (KaK MpaBUIBHO,
pu pa3paboTKe JOKIIa/la UCTIONIb3yeTcsl He MeHee 8-10 pa3nuyHbIX UICTOYHUKOB).

3. CocraBiieHHE CIKMCKA UCTIOIB30BAHHBIX HCTOYHUKOB.

4. O0paboTKa 1 cucteMaTu3anus nHpopmanuu.

5. Pa3paboTka niaHa 10Kaja.

6. Hanucanne nokimana.

7. IlybiinuHO€E BBICTYIUUIEHUE C pe3yJIbTaTaMU UCCIEI0BAHMUS.

Cmpyxkmypa ooknaoa:

— TUTYJBHBIA JHUCT - OIJIaBJ€HHE (B HEM MOCIEI0BATEIbHO H3JIararoTcs
Ha3BaHUSl MYHKTOB JIOKJaja, YKa3bIBAIOTCS CTPAHMIIBI, C KOTOPBIX HAYMHACTCS
KaXXbIi MTYHKT);

— BBeZieHUE ((OpPMYTUPYET CYTh HCCIIEyeMOU Po0IeMbl, 000CHOBBIBACTCS
BBIOOP TEMBI, OMPEICISAIOTCS €€ 3HAUMMOCTh U aKTyaJlbHOCTh, YKa3bIBAIOTCS €I
W 3aJ1a4¥ JI0KJIaJa, 1aeTCs XapaKTEPUCTHKA UCTIOJIb3yeMOW JTUTEPATYPhI);

— OCHOBHasg 4acTh (K&XIbIM pasfen ee, J0Ka3aTeJIbHO pPAaCKpbIBas
OTIIEIbHYIO TMpoOJieMy WM OJHY W3 €€ CTOPOH, JIOTHYECKH SBIISIETCS
MPOJIOIKEHUEM MPEAbIAYIIETr0; B OCHOBHOM 4YacTH MOTYT OBITh MpEJCTaBIICHBI
TaOauUIIbI, TpauKu, CXEMBbI);

— 3aKJIFOYeHHE (TTOABOIATCS UTOTH UIIA TaeTCs 00O0OIEHHBIM BBIBOI IO TEME
JOKJIa/1a, MpeAiaratoTcs peKOMEHIaIuN );

— CITMCOK MCIO0JIb30BAHHBIX UCTOYHUKOB.

Cmpyxkmypa u cooepaicanue 00Kk1aoa

1. BBemenue - 3TO BCTYyNHUTENIbHAs YacTh HAayYHO-HUCCIEAOBATEIIbCKOM
paboThl. ABTOp JOJDKEH MPUIOXKHUTH BCE YCHIIMSI, YTOOBI B ATOM HEOOJIBIIIOM I10
o0beMy pazzene TMoKa3aTh aKTyalbHOCTh TEMBI, PACKPBITh MPAKTHYECCKYIO
3HAYMMOCTb €€, ONIPEACIIUTD 1IEeTTU U 33]]a4H SKCIIEPUMEHTA WK ero (pparmeHTa.
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2. OcHoBHasi yacTb. B Heill packpbiBaeTcsi cojepkaHue nokiana. Kak
NpaBuiIO, OCHOBHAs YacTh COCTOMT HW3 TEOPETHUYECKOr0 U MPAKTHYECKOTrO
paszznenoB. B TeopeTnueckoM pasziene pacKpbIBalOTCA MUCTOPUS M TEOpHUs
ucciaenyeMol  mpoOsieMbl, JaeTcsi KPUTHYECKUH  aHalIu3 JIUTepaTtypbl U
MOKa3bIBAIOTCS TTO3UIIMU aBTOPA.

B npaktuyeckoMm pasznene M3NaratoTCs METOJIbl, XOJ, U Pe3yJbTaThl
CaMOCTOATENLHO MPOBEJACHHOIO JKCIIEpUMEHTa uiu (parmenTta. B ocHOBHOM
4acTH MOTYT OBITh TaK)K€ MPECTABICHBI CXEMbI, IUarpaMMbl, TaOJIULbI, PUCYHKU
U T.JI.

3. B 3aK/II04€HHH COAEPKATCS UTOTU pabOThI, BBIBOJIbI, K KOTOPBIM MPUIIEN
aBTOp, U PEKOMEHJALNU. 3aKIIOYCHHUE JOJDKHO OBITh KPATKUM, 00s3aTEIbHBIM H
COOTBETCTBOBATH IMOCTABJIECHHBIM 33Ja4aM.

4. Cnucok HMCHOJIb30BaHHBIX HMCTOYHUKOB MPEACTABISIET COOOM IMEpEYEHb
UCIIOJIb30BAaHHBIX KHWT, CTaTeil, (amMuinu aBTOPOB MPHUBOASATCS B al(paBUTHOM
HOpSIKE, IPU 3TOM BCE UCTOUHUKH JAIOTCS O] OOILIEH HyMepaliei 1ureparypsl.
B UCXOJIHBIX NaHHBIX MCTOYHMKA YKa3bIBAIOTCSA (aMUJIMS U MHUIMAIBI aBTOPA,
Ha3BaHUE PabOTHI, MECTO U T'OJl U3JaHUSI.

5. Ilpunoxenue K n0kIany oQOPMIISIIOTCS Ha OTAENIBbHBIX JINCTaX, MPUYEM
KOKJ0€ JIOJDKHO HMMETh CBOM TEMaTUYECKMH 3arojIOBOK W HOMEDP, KOTOPBIA
IUIIETCS B IPABOM BEpXHEM yrity, Hanpumep: «IIpunoxenue 1».

Tpebosanus k opopmaenuro 0oxknaoa

1. O6BeM oKIIaia MOKET KoJie0aThesl B Ipeiesiax 5-15 nmeyaTHbIX CTpaHUIL,
BCE MPUJIOKEHUS K padOTe HE BXOJST B €€ 00BEM.

2. Jlokiaa JOJKEH OBITh BBITOJHEH I'PAMOTHO, C COOJIIOJIEHUEM KYJBTYpPBI
U3II0KECHHUSL.

3. O06s13aTeNbHO TOHKHBI UMETHCS CCHUIKM Ha UCTOJIb3YEMYIO JTUTEPATYPY.

4. JlomxkHa ObITh  COONIOAEHA  ITOCICAOBATCILHOCTh  HAIHMCAHUS
oubnuorpaduueckoro arnrapara.
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