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

1.1 ObaacTh NpUMEHEHUSI TPOTPAMMBI

[IporpaMmma  y4eOHON  TUCHUIUIMHBI ~ SBISETCS  YacThl0  OCHOBHOM
npodeccHoHanbHON 00pazoBaTebHON mporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo
CIEIMAIBHOCTH  cpefaHero  mpodeccuoHainbHoro  oopazoBanms  49.02.01
dusnueckass KylnbTypa yriayOJeHHOW TMOATOTOBKH YKPYIIHEHHOW TPYIIIbI
cnenuansHocTelt 49.00.00 dusnueckast KyabTypa U CIOPT.

1.2 Mecro y4eOHOWI AUCHMIUIMHBI B  CTPYKTYpe OCHOBHOI
npodgeccuOHAIbHON 00pa3oBaTeIbHOM IPOrPaAMMBI:

PabGouast mporpamma yueOHOUW muctumuinHbl «bJ1.04 EctecTBo3HaHUE)
NpeaHa3HaueHa Ui H3Y4YEHUs €CTECTBO3HAHUS B OPraHU3alUAX CpPEIHETO
npo(hecCHOHATBHOr0 00pa30BaHMsl, peaTU3yIOIIUX 00pa30BaTEIbHYIO MPOTrpamMmy
cpeaHero (IoJTHOro) o0IIero oopa3oBaHMsl.

Hucruminaa «bJ1.04 EctecTBo3HaHue» u3ydyaeTcss Kak 0a30BbIN yueOHBIM
peaMer 0011e00pa30BaTEIHLHOTO LUKJIa IPOrpamMMBl CpEIIHETO
npo(heCcCHOHANBHOIrO 00pa30BaHUs — MPOrpaMMbl IMOJATOTOBKH CIIELIUAIUCTOB
cpeaHero 3BeHa — o cnenuaibHocT 49.02.01 duznueckas KyabTypa.

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

Henvro oucuyunnunsl sBrgetTcss GopMUpPOBaAHUE Y OOYHAIONIUXCS CHUCTEMbI
3HAHUW O COBPEMEHHON €CTECTBEHHOHAy4YHOW KApTHUHE MHUpa U METOJaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HanOoJiee BAXKHBIMU UJICSIMHU U JOCTH>KEHUSIMU
€CTECTBO3HAHHUS, OKA3aBIIMMHU OMPEACIIAIONIEe BIUSHUE HA PAa3BUTHE TEXHUKU U
TEXHOJIOTUH.

3aoauu oucyuniuHbl:

— OCBOEHHE 3HAHHWW O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHE MHUpa U
METOJIaX E€CTECTBEHHBIX HAyK;,; 3HAKOMCTBO C HauOojee BaXXHBIMU HUJICIMHU U
JIOCTUKEHUSIMU  ©CTECTBO3HAHMS, OKAa3aBIIUMH OMNPEACNAIONIee BIMSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

— OBJIaJICHHE YMEHUSIMU MPUMEHSATH MOJYUYEHHbIC 3HAHUS JIJIi OOBICHEHUS
SIBJICHUI OKPYXAIOIIEro MUPa, BOCIIPUATHS HHPOPMAIIMH €CTECTBEHHOHAYYHOTO U
npoeCcCHOHANbHO  3HAYMMOTO  COJIEP)KAHMS; Pa3BUTHE HMHTEIUICKTYaTbHBIX,
TBOPYECKUX CIOCOOHOCTEM W KPUTHYECKOTO MBINIJIEHUS B XOJI€ TMPOBEICHUS
MMPOCTEUIINX HMCCIICNOBAHUM, AHAIN3a SIBIICHUM, BOCHPUATUS U WHTEPIIPETALUU
€CTECTBEHHO-HAYYHOW HH(POPMAIINH;

— BOCIIUTaHWE YOEXKICHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHHOM
NPUPOJBI M HCMOJb30BAHUS JTOCTHXKEHUM €CTECTBEHHBIX HAyK [JIsi pPa3BUTHUS

LUBUJIN3AIAHN U MIOBBIIICHNS Ka4eCTBA KU3HU,
— TpPUMEHEHUE eCTECTBCHHOHAYYHBIX 3HAaHUW B TPOodecCHOHATHLHOM
NEATEILHOCTH M TOBCEIHEBHOM JKHU3HH JUIA oOOecleueHHnss Oe30IacHOCTH



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

OcBoenue copaepxxkanusi yueoHot aucrurunbl «b/[.04 EcrectBo3Hanue»
o0ecrieunBaeT JOCTIKEHUE 00YYaIOMUMUCS CIEAYIOINX PE3yIbTaTOB

JUYHOCTMHBIX:

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

— FOTOBHOCTD K MPOJIOJDKEHUIO 00pa30BaHMs, TOBBIIICHUIO KBATU(PUKAIIUN B
M30paHHOM TPOQPECCHOHATBLHON JICITEIBPHOCTH C HCIOJIb30BAHHEM 3HAaHUW B
00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTMBHOE OCO3HAHME 3HAYUMOCTH KOMIIETEHIIMH B 00JacTu
€CTeCTBEHHBIX HAyK [IJIi 4YejloBeKa W OOIINecTBa, YMEHHE HCIOJb30BaTh
TEXHOJIOTHUECKHE JOCTIKECHUS B 00JacTH (DU3UKH, XUMHH, OMOJIOTHUN, DKOJIOTHH
JUIS. TIOBBIIIEHUS COOCTBEHHOTO WHTEIJICKTYaJIbHOTO Pa3BUTUS B BBIOpPAHHOM
npo¢eCCUOHATILHON JIEATEIbHOCTH;

— YMEHHUE NMPOaHATM3UPOBATh TEXHOTCHHBIE TTOCIEACTBUSA JI OKPY Karoeh
Cpeibl, OBITOBOM M MPOU3BOJACTBEHHOM ESITEIHLHOCTH YEJIOBEKA;

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

— YMEHUE YIPaBIATh CBOEHW MO3HABATEIBHON IEATEIBHOCTBIO, MPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYalIbHOTO Pa3BUTHS;

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

MemanpeomMemHulx:

— OBJIQJICHUE YMEHUSMH U HaBBIKAMU PA3JIMYHBIX BUIOB IMO3HABATEIbHOMU
JEATEeIbHOCTH JIJIs1 U3YyUEHHUS Pa3HbIX CTOPOH OKPY’KAIOIIETr0 €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAaHMS (HAOIIOJIEHUS, HAyYHOTO
AKCTIIEPUMEHTA) JIJIsi U3YUYCHUS PAa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa, C  KOTOPHIMM  BO3HUKAeT  HEOOXOJUMOCTb  CTaJKUBaThCd B
npodeccuoHanbHOM cdepe;

— YMEHHE OMNpEeNeNsATh LEeJU U 3a7a4d JICSITEIbHOCTH, BEIOMPATh CPEACTBA
JUISL UX IOCTUXKEHUS Ha TIPAKTHKE;

— YMEHHUE UCIOJb30BaTh pA3JIUYHBIE HUCTOYHUKH [JIS1  TMOJy4YECHUS
€CTECTBEHHOHAYYHON uWHGOpPMAIIMM U OIICHWBAaTh €€ JIOCTOBEPHOCTH IS
JIOCTUKEHHUSI IOCTABJIEHHBIX LIEJIEH U 3a1a4;

NpeoMemHubix.

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

— BJIQJICHUE 3HAHUSAMM O HanOOJee BaXKHBIX OTKPBITHUSAX U JOCTHKEHUSAX B
00J1aCTH €CTECTBO3HAHUS, MOBJIMABIIUX HA SBOJIIOIUIO MIPEACTABICHUM O TIPUPO/IE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;



— c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS
JUIsl OOBACHEHMS] OKPYXKAIOIIUX SBJICHHUM, COXPAHEHMs 3/I0pOBbs, OOecreyeHus
0€30MacHOCTH  KU3HENEATENbHOCTH, OEpekKHOro OTHOILIEHUS K  MPUPOJIE,
palMOHANIBHOTO MPUPOAOIOIL30BAHUS, a TAKXKE BBINOJIHEHHUS POJIA TPAMOTHOIO
MOTPEOUTENS;

— Cc(OPMUPOBAHHOCTh MPEACTABICHUA O HAy4YHOM METOJ€ IO3HAHUS
IPUPOBI U CPENICTBAX M3YUCHHS] MEraMHupa, MaKpoMHpa U MUKPOMHPA; BIIaJICHUE
IpUEeMaMU €CTECTBEHHOHAYYHBIX HAOIIOACHUM, OIMBITOB, UCCIEIOBAHUN M OI[CHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTAaTOB;

— BJIQJICHUE TOHSATUUHBIM allapaToM €CTECTBEHHBIX HAYK, MO3BOJISIONIIUM
MO3HABAaTh MUP, Y4aCTBOBATh B JIUCKYCCHUSX IO €CTECTBEHHOHAYYHBIM BOMPOCAM,
WCIIOJIP30BAaTh  PA3IMYHbIE  HWCTOYHWUKA  WHOOpPMAIMU I8 TOATOTOBKH
COOCTBEHHBIX padOT, KPUTHYECKH OTHOCUTKCS K coodmenussm CMU, coxeprxarium
Hay4HYI0 HH(]OpMaIIHIO;

— c(hOpMHUPOBAHHOCTH YMEHHUM MMOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOTO 3HAHMS JUISI KaXXJOTO 4YEIOBEKAa HE3aBUCUMO OT €ro
npoecCUOHANIBHON JEeATEeIbHOCTH, pa3indarh (akThl M OICHKU, CPaBHUBATh
OLICHOYHBIE BBIBOJbI, BUAETh UX CBSI3b C KPUTEPHUSAMHU OLIEHOK U CBSI3b KPUTEPUEB C
OIPEJICIICHHON CUCTEMOM LIEHHOCTEM.

B pe3ynbTaTe u3ydeHus TUCUUILIMHBI 00y4YarOIIHACs TI0OJKEH

ymemb:

— CpaBHUBATh €CTECTBEHHOHAYYHbIC OOBEKTHI, aHAJTU3UPOBATH, OIIECHUBATH U
000011aTh MOJTYYEHHbBIEC CBEICHUS;

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

— aHAJIM3UPOBATh MPOOJIEMbl (PYHKIIMOHUPOBAHMS €CTECTBO3HAHUS B
COBPEMEHHOU KYJIbTYPE;

3Hamb:

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

— OCHOBOIIOJIATAIOUIME TMOHATHS, 3aKOHOMEPHOCTH, 3aKOHbI H TEOPHUH
€CTECTBO3HAHUSI, TEPMHUHOJIOTHIO U CUMBOJIMKY

— O POJIM ¥ MECTE €CTECTBO3HAHUS B COBPEMEHHOM HAYYHOU KapTUHE MHUPA.

1.4 PexoMeHayemMoe KOJMYECTBO 4YacOB Ha OCBOCHHE IPOrpaMMBbI
Y4eOHOM JUCHMILIUHBI:

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

00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 144 yaca;

CaMOCTOSITENIbHOU paboThl 0OyUarorierocs /2 yaca.



2 CTPYKTYPA Y COJIEP)KAHUE YYESHOM TUCIUILINHBI

2.1 O0beM yueOHOM TMCHMILIMHBI M BHABI Y4e0OHO padoThI

Bupa yueOHoii padoThI Oo0bem
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 216
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 144
B TOM YHUCIJIE:
TEOPETUIECKOE O0yUeHUe (JISKIIUH) 72
nabopaTOpHBIC 3aHATH 36
MPAKTHYCCKHUE 3aHATUS 36
KOHTPOJIbHBIE pabOTHI -
KypcoBas paboTa (IIpoeKT) -
CamocrosiTejbHas padoTa ody4yaroierocsi (Bcero) 72
B TOM YHCIIE!
1. OdopmieHne KOHCIIEKTOB, J0KIa0B, pedepaToB 30
2. Od¢opminenue npe3eHTanuil, TBOPUECKUX OTYETOB U JIp. 20
3. Pewmenue 3amau 22

Wrorosas arrecranus B hopme ouggepenyuposannozo 3auema




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

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4e0OHOro MaTepuaJa, J1adopaTopHbie padoThl M NPAKTHYECKUE 3AHATHS,
caMoCTOsITe/IbHAs paboTa 00yyaumxcs, Kypcopasi pabora (IIpoeKT)

O0beMm
4acoB

YpoBeHb
OCBOEHUS

PU3UKA

54

Pa3zgen 1

Pu3uka — pyHAaMeHTAIbHAs HayKa 0 npupoje. 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}om1/1x051: HammyCaHue JOKIaaa ((OTKpBITI/Iﬂ B CI)I/ISI/IKG».

Tema 1.2
Kunematuka

Copep:xanue yueOHOro MaTepuana

1. Mexanuueckoe nBmxkenue. Cuctema orcuera. Tpaekropus neuwxkenus. [1yTs.
[lepemenienue. OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUKEHUS.

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

3. PaBHOMEpHOE IPSIMOJIMHEMHOE JIBUYKEHUE.

4. CKopocTh paBHOMEPHOT'O MPSIMOJIMHEHHOTO ABM)KECHUS.

5. PaBHOyYCKOpEHHOE NPSMOJIMHEHHOE IBUKEHHE.

6. VYckopenue. CBOOOHOE MMaJICHUE TEII.

N

J'Ia6opaT0pHoe 3aHATUC! ((CBO6OI[HOG naaCcHuc TCn.

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

N

Tema 1.3
JAnnamuka

Copep:xanne yueOHOTo MaTepuana

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

2. Cunsl B Ipuposie.

3. 3akoH BCECMHUPHOI'0 TATOTCHUA.

N

JlabopaTopHoe 3anstue: «Bropoit 3akon HeroToHay.

[EEN

Tema 1.4
3aKOHBI COXPAHEHHS B
MeXaHHKe

Copep:xanne yueOHOTo MaTepuana

1. Wwmnynec Tena. 3akoH coOXpaHEeHUs UMITyJbca. PeakTHBHOE IBUIKEHUE.

2. Mexanunueckas pabota. MOIIHOCTb.

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

4. 3akoH COXpaHEHUs NOJHOW MEXaHUYECKON SHEPTUH.

[EEN

JlaGoparopHoe 3ansitue: «lccienoBanue 3aBUCIMOCTH CHIIBI TPEHHS OT Beca Teja.
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Pazgen 2

OcHOBBI MOJIEKYJ/ISIPHOM (PM3MKH H TePMOANHAMHUKH

Tema 2.1
Mouekyasipaas
¢usuka

Copep:xanue yueOHOro MaTepuana

1. ATromucTHUecKast 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. Temneparypa kak Mepa CpeIHe KHHETHIECKON YHEPTUU YaCTHII.
YpaBHEHHE COCTOSHUS UAECATBHOrO rasa.

4, MO,I[GJ'IB KHUIKOCTH. HOBCpXHOCTHOG HaTsPKCHUE U CMaYUBaHUC.

5. Kpucrammueckue n amopdHbIe BENIECTBA.

Ha60paTopHoe 3aHATHUC! «YpaBHeHHe COCTOAHHUA NACAJIBHOI'O I'a3a M I'a30BBIC 3aKOHBD).

CamocrosiTenbHas paboTa oOyJaronuxcs: HaMcaHue Jokiana 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 TEPMOTUHAMHUKH.

3. Ilpunnumne aevicTBus Teriobbix MamuH. KIT/] TeruioBeIx npurarenei.

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

[HEN

JlaGoparopHoe 3aHsTHE: «SIBJI€HUS TOBEPXHOCTHOTO HATSKEHUS] M CMauMBaHUS. »

CamocrosiTenbHas paboTta o0yyaromuxcs: cocraBienue npesenranuu «KI1J[ TernoBbix
JIIBUTATEIEI.

Pa3zpen 3

OCHOBBI 2J1eKTPOAHHAMUKH

11

Tema 3.1
DJIeKTPOCTATHKA

Copep:xanue yueOHOro MaTepuana

1. BzaumozaelicTBrE 3apsHKEHHBIX TeN. DIEKTPUUECKUM 3aps/l. 3aKOH COXpaHEHUS
NIEKTPUYECKOTO 3apsa.

2. 3axoH KyroHa.

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

JlabopaTopHoe 3ansTHe: «B3anMoaeiicTBre 3apsKEHHBIX TEID.

8




CamocrosiTenpHas paboTa 00yJaronuxcsi: COCTaBJICHHE NMpe3eHTau «3akoH Kynonay.

Tema 3.2
ITocTOoSIHHEIN TOK

Conepxkanue y4eOHOro MaTepHuania

1. TlocrostHHBIM 3nekTpuYecKuid TOK. Cuila ToKa, HAPsHKEHHE, SJIEKTPUIECKOE
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 CPE/lax.

A

Jlaboparoproe 3ansitue: «COOpKa OJIIGKTPUYECKOW MMM, W3MEPCHHWE CHJIBI TOKa U
HaNPSDKCHUS Ha €€ Pa3IMYHBIX YIaCTKaxXy.

Tema 3.3
MarnuTtHoe moJjie

Coneprxkanue yueOHOro Marepuaia

1. MaruuTtHOe 1oJie ¥ €ro OCHOBHBIE XapaKTepUCTUKH. [leficTBE MarHUTHOIO MOJIsl Ha
IIPOBOJHMK C TOKOM. 3aKOH AMmIiepa. DJIEKTPOABUraTeNb. SBI€HNE 2IEKTPOMAarHUTHON
VHJYKIHH.

2. Pacuer cunbl Amnepa u cuibl Jlopenna.

3. MaraurHslil oToK. 3akoH DMU.

[HEN

4. CamouHaykius. MHIyKTUBHOCTb. DHEPIUs MarHUTHOTO MOJIs TOKA.

ﬂa6opaTopHoe 3aHsATHE: «MarHuTHoe MoJe. 3J'ICKTpOMaFHI/ITHa$I HWHIOYKIHA.

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

Paznea 4

KoJse0anus v BOJIHBI

Tema 4.1
MexaHnnuyecKue
KO0JIe0aHU M BOJHBI

Copep:xanne yueOHOT0 MaTepHana.

1. CBoGonnsbie konebanus. [leproa, yactora u amIuInTyaa kojaedanuii. ['apmonndeckue
KoseOaHus. MexaHndeckue BOJIHBI U MX BUJbl. 3BYKOBbIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI.
YbTpa3ByK U €ro UCNOJIb30BAHUE B MEIUIIMHE U TEXHHUKE.

2. JluHamuka K0JIe0aTeIbHOTO JIBIDKEHUS. | apMOHUYECKHE KOJIeOaHHUS.

3. IlpeBpaiienue SHEPrUH NPU TAPMOHUUECKUX KOoleOaHuaX BoIHyX/1eHHbIE KOJIeOaHusl.

JlabopaTopHoe 3ansaTHe: «/3yuenne koaebaHnit MaTEMAaTHIECKOTO MASTHUKA)

CamocTosiTenbHast paboTa 00yJaronuxcs: COCTaBIeHUE KPOCCBOp/a 1Mo TeMe «MeXxaHudecKue
KOJICOAHUAY.

Tema 4.2

Copep:xanne yueOHOTo MaTepuana




DJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

1. CoOoanbI€ AEKTpOMarHUTHHBIE KosieOanus. KonebaTenpHbIi KOHTYD.

2. ®opmyna TomcoHa.

3. BBIHYXICHHBIC 3JICKTPOMArHUTHBIC KoJieOaHusl. [ ' apMOHHUYECKHE DJIEKTPOMArHUTHBIC
KoyeOaHus.

4, DIeKTpUYeCKUui pe30HaHC.

5. IlepeMenHslii ToK. DnexTporeneparop. [lonydyeHne u nepegaya 3J€KTPOIHEPIUN.
[TpoGaemMbl 3HEprOCOESpEKEHUSI.

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

7. TlpuHIUIIBI paTMOCBS3U M TCICBHUICHHUSI.

[EEN

JlaboparopHoe 3aHATHE: « DJTCKTPOMATHUTHBIC KOJICOAHWSI.

Tema 4.3
CBeToBbI€ BOJHDBI

CopepxaHue yaeOHOro Marepuana

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

2. Uarepdepennms creta. J{udpakius cera.

3. AudpaknmonHas pemerka.

4. Tlonsipuzanus ceera. Jlucnepcus ceera.

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

PR NP -

JlaGoparopHoe 3ansitue: «/3yuenne uaTeppepeHny U TUPPaAKIUN CBETAY.

CamocrosTenpHas pa60Ta 06yqa}oumxc;1: COCTABJICHUC IIPC3CHTAINH «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. YpaBHeHue DiiHIITelHA A1 BHEIIHEro GoTorddexTa.

4. ®orton. /laBnenue cBera. Jlyanusm CBOMCTB CBeTA.

NO|F|F-

RN

JIaGoparophoe 3ansitue: «®otorddexrt. PoTo37eMeHT»

CamocTosiTenbHasi paboTa 00yJaronxcs: COCTaBIeHUE Npe3eHTauu «POoTOAIEMEHT.

[EEN

Tema 5.2
dusuka aroma

Copep:xanne yueOHOTo MaTepuana

1. Mopenu ctpoenus atoma. OnbIT Pesepdopra.

2. Tlocrynatel Bopa. O0BsicCHEHHE IMHEHYATOTO CIIEKTPa BOAOPO/Ia HA OCHOBE KBAHTOBBIX
1ocTyJs1aToB bopa.

3. TlormomeHne n UCIyCKaHWE CBETa aTOMOM.

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

JlabopaTopHoe 3ansTHe: «JIMHEeHYaThIe CIIEKTPHI PA3TUYHBIX 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
SIAPA M 3JIEMEHTAPHBIX | 2. PagmoakTUBHOCTH. BUbI palnoakTUBHBIX MpeBpalleHUi. 3aKOH PaInOaKTUBHOTO 1
YacTull pacnaja.
3. CBolicTBa HOHM3UPYIOUIUX SIEPHBIX U3TydYeHUl. PagroakTHBHBIE U3JTyUeHUS U UX 1
BO3JICHICTBUE HA KUBbIE OPraHU3MbI
4. SnepHble peakuuu. SnepHasi SJHEPreTUKa. 2
5. DnemeHTapHble yacTullpl. PyHJaMEeHTaJIbHbIE B3aUMOIEHCTBHSL. 2
JlabopaTopHoe 3aHsTHE: «SlIepHbIC peaKITUN. 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. TlpoTocosHue u npoToruianeTHele obnaka. OO6pa3oBaHuE MIIAHET. 1
Couneunoii cucrembl | 2. TIpoGiema CyIieCTBOBaHHsI BHE3EMHbIX [IHBUIIU3ALIHI. 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 CYIIECTBOBAHUSL.
3. IlpocThie U cI0XKHBIE BeleCTBA. AJUIOTPONHS U €€ MPUYHHBI. 1

JIaboparopHoe 3aHsTHe: M3mepeHue BemecTBa. OCHOBHBIC 3aKOHBI XUMUHU. Macca aTOMOB H
MOJIEKYJI. ATOMHAasi equHuIIa Macchl. OTHOCUTEILHBIE aTOMHASI M MOJIEKYJISIPHAST MacChI.
KonuuectBo BemectBa. [locrosinnast ABoraapo. MosnsipHast Mmacca. 3akoH ABOrajapo.
Mossipabiii 00beM ra3oB. PacueTsl mo xumudeckuM GopmysiaMm. 3aKOH COXpaHEHUS MaCChl
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BEIECTBA.

CamocrosarenbHas pabdoTa OOYYaIOLIMXCS: PEIICHHE 3a/1ad; COCTABJICHHUE CXEMAaTUYECKHX 2
MOJEJIed MOJIEKYII.
Tema 1.2 Copepxanne yaeOHOT0O 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. [lepuoanueckuii 3aKOH U CHCTEMa B CBETE YUCHHSI O
MenpesieeBa CTPOECHHUH aTOMA.
JIaGoparopnoe 3ansaTue: Paznuunsie Gpopmel [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: HeMOJsApHast U noJsipHasi. lonHas cBsi3b. KaTHOHBI 1 aHMOHBI.
Meramnmueckas cBa3b. BogopoaHas cBsi3b.
3. B3auMoCBs3b KPUCTAIUIMYECKUX PEHIETOK BEIIECTB C PA3IMYHBIMU THIIAMH XUMHUYECKON
CBA3H.
JlabopaTtopHoe 3anstre: OOpa3ilbl BEIECTB U MaTEPUAJIOB C PA3JIMYHBIMU THIIAMU 2
XUMHUYECKOMN CBSA3H.
CamocrosiTenpHas paboTa 00yJaronuxcs: peleHnue 3aaa4d 2
Tema 1.4 Bona. Conepxanue yueOHOro MaTepuasa 4
PacTtBOpBI 1. Bona B mpupoje, ObITY, TEXHUKE U Ha IPOU3BOACTBE. PU3NUECKUE U XUMUYECKHE CBOWCTBA
BOJIbL. 3arps3HUTENH BOJIbI U clIOcOOBI ouncTKU. JKecTkast Boja u ee ymsirueHue. OnpecHeHne
BOJIBL.
2. ArperaTHble COCTOSIHHSI BOJIbI U €€ NMEePEXObl U3 OJTHOTO arperaTHOro0 COCTOSIHUS B JPYTO€.
JIaboparopHoe 3aHsTHe: DU3NUecKHe CBONCTBA BOJbI: MOBEPXHOCTHOE HATSIKEHUE, 2
CMaulBaHHUE.
CaMocTtosiTenpHast paboTa 00yJarOIUXCs: pelleHue 3aaad; padora ¢ TabIuIeld XUMHUECKUX 2
AJIEMEHTOB
Tema 1.5 Xumnueckue | Comepkanue yueOHOro Marepuasia 4

peakuuu

1. [TonsiTe 0 XUMUYECKON peaKIMh. TUTTBI XUMHYECKUX PEaKIIHi.

2. CKOpoCTh peakinu 1 akTopbl, OT KOTOPHIX OHA 3aBUCHUT. TerioBoi 3((heKT XUMMHYECKON
peakiuu. XMMHYECKOE PABHOBECHE U CITOCOOBI €ro CMEIIEHUS.
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JlaGopaTopHoe 3aHsATHE: XHWMHUUYECKHE PEaKIMH C BBIACICHHEM TemIoThl. OOpaTHMOCTh
XUMHYECKHUX PEAKIU.

CamocrositenbHas paboTta o0yyaronmxcs: 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peaklUd OT 2
pa3nuyHbIX (PAaKTOPOB (TEMIIEPATyphl, KOHIIEHTPAIIMH BEUIECTB, ICHCTBHSI KaTAIU3aTOPOB).
Tembl 1.6 Copepxanue yueOHOro MaTepuana 6
Heopranuveckue
COeIMHEeH U 1. Knaccudukanusi HEOpraHMYeCKHMX COEIMHEHUN U uX cBoicTBa. OKCHIBI, KHCIOTHI,
OCHOBAHUS, COJIM.
2. [Tonsitue o runmponuse coisieir. Cpega BOTHBIX PAacTBOPOB COJICH: KHUCas, HEHTpasbHasd,
menovHas. Bonpopoassiid mokasarens pH pactBopa.
3. Metamisl. O0ume Gpundyeckiue 1 XUMHUYECKHE CBOMCTBA METaJIJIOB.
4. Hemetaimpl. OOmiasi XapakTepUCTHUKA TJIABHBIX MOATPYIIN HEMETAUIOB Ha IMpUMEpe
rajioreHoB. BakHelue coelMHEHUsI METAJUIOB U HEMETAJVIOB B MPUPOJAE U XO3SHCTBEHHOMN
JIESITEJIbHOCTH YEJIOBEKA.
JlaboparopHoe 3ansitue: B3aumopeiicTBue MeTamsioB ¢ HeMmeTaulamMu (IIMHKAa C CEpoH, 4
QIIOMHHMS C HOJIOM), pacTBOpaMH KHCJIOT U Ienodeil. 'openue MetannoB (LMHKa, JKeJe3a,
Marausi) B Kuciopoje. B3aumoseiicTBiue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHCIOT C
MeIbl0. BOCCTaHOBUTENBHBIE CBOWCTBA METAUIOB. XHMHUYECKHME CBOMCTBA COCIMHEHUU
METaJUIOB.
CaMmocrtosiTennbHast pabota oOywarommxcs: Peakmuu oOMeHa B BOAHBIX PacTBOpPax 4
anektponutoB. Omnpenenenne pH pactBopa coieil. BeitecHeHue xjgopom Opoma u iona u3
pacTBOpOB UX cojeil. B3aumoielicTBUE METAJUIOB C paCTBOPAMHU KHUCIIOT 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 MHuorooOpa3ue opranndeckux coenHeHui. [loHsTHE N30MEpHH.

2. Vraesogopoasl. [IpenenbHble U HENpeIeNbHbIE YIIIEBOAOPOIbl. Peakiys nonuMepusanuu.
[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB. YTIEBOAOPOALI KAK OCHOBA MEKYHAPOIHOTO
COTPYJHUYECTBA U BaXXHEUIINN UCTOYHUK popMupoBaHus Oromkera PO.

3. KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpraHn4CcCKUC BCIICCTBA. HpeI[CTaBI/ITCJ'II/I KHUCJIOPOACOACPKAIIINX
OpPraHu4e€CKux COQJII/IHCHI/If/iZ METHIIOBBIN 1 THUJIOBBIH CIIMPTEHI, TTTMIECPHUH, YKCYCHAA KHUCJIOTA.
>KI/IpLI KaK CJIOXXHBIC S(I)I/IpBI. YFHCBOI[BIZ [JIFOK034, KpaxXMaJl, HEJIJIK0JIO34.

4. A3oTcoziepiKaliie OpraHn4eckue CoeAMHEHNs. AMUHBIL, aMUHOKHUCIIOTHI, Oeiku. 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 peakiyu GeNKoB.

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 u Heopraundeckue BemecTsa. OCHOBHBIC )KU3HEHHO HEOOXOMMBbIE
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 Bojel. Moromue u unctsmme cpeacraa. [Ipasumna
0e30macHOi pabOThI CO CPECTBAMU OBITOBOW XUMUHU.

CamocrosiTenpHast paboTa 00yJaronuxcsi: pelneHue 3a1a4

BHUOJIOI'Us

108

Pa3zpen 1

BuoJsiornsi — COBOKYNHOCTH HAYK O KHBOiH mpupoae. MeToabl HAyYHOro NMO3HAHHUS B
ouoJoruu. Kierka

24

Tema 1.1
7KuBasi npupoaa kak
00BbeKT U3y4eHust
OonoJsiorumn

Copep:xanue yueOHOro MaTepuana

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

2. OmpenieneHune KU3HU (C PUBJICYCHHEM MaTepHaia U3 pa3aeiaoB GU3NKA U XUMHH).
YPOBHH OpraHU3alUy KU3HHU.

CamocTosiTenbHast paboTa 00yJaroUxcs: COCTaBUTh EPEUYeHb KPUTEPUEB HKUBOTO

N

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

Coneprxkanne y4eOHOro MaTtepuasia

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 MUKpOIIpCHapaTrax u ux OIMCaHnue

CamocrodTenbHas paboTa 00yJarouuxcsi: HanucaHue 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 KOMIIOHEHTHI KJIETKHA JYKAapHOT.

2.Knerounoe sapo. @yHKIHA siapa: XpaHEHUE, BOCIIPOU3BEICHHE U TIepe/iada HaclIeACTBEHHON
nH(OpMAaINH, PETYISIHI XUMHUUECKOW aKTUBHOCTH KJIETKH.
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3. CTpykTypa 1 QYHKIIMH XpOMOCOM. AYTOCOMBI U MIOJIOBBIE XPOMOCOMBI.

IIpakTnueckoe 3ansatue: CpaBHEHUE CTPOCHHUS KJIETOK PACTEHUM U dKUBOTHBIX 2
CamocrosrenbHas paboTa 00yJaroUMXcsl: HanucaHue pedepara Ha NPeUI0KEHHYIO TEMY 2
Tema 1.4 Copepxanne yaeOHOro MaTepuana 2
Bbuosnornyeckoe 1.buonoruueckoe 3Ha4eHNE XUMHUYECKUX JIeMEHTOB. Heopranuyeckue BeliecTBa B COCTaBe
3HAaYeHHe XHMHYECKHUX | KJICTKH. PoJb BOIBI Kak pacTBOPUTENsS M OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEH Cpelbl
3J1€eMEeHTOB. OpPraHU3MOB.
Heoprannueckue 2.YrieBozpl U munusl B kiaeTke. CTpyKTypa u Onosiornyeckue QyHKIMN OEIKOB.
BelecTBa 3.CTpoeHue HyKJI€OTHIOB U CTpYyKTypa nonunykieotuaabix neneit JIHK u PHK, ATO.
B COCTABC KJICTKU CamocrosTenpHas pabora oOyJaronuxcs: Hanucanue pedepara Ha MPEUIOKEHHYIO TEMY 2
Tema 1.5 Coneprxkanue y4eOHOro Marepuasia 2
Bupycel u 1. Bupycs! u 6aktepuodaru. Heknerounoe crpoeHue, )KU3HEHHbIH UK U €r0 3aBUCUMOCTh
O0axTepuodaru OT KJICTOYHBIX (OPM KHU3HHU.
2. Bupycol — Bo30ynuTenu nHGEKIHMOHHBIX 3a00I€BaHMil; MOHATHE 00 OHKOBUpYcax. Bupyc
nmmyHonedunmra yenoseka (B1Y). Ilpodunaktinka BUY-undekunn.
CamocrosrenbHas paboTa OOy4arOIIMXCs: 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 Heo0X0AUMOE YCIOBHE CYIIECTBOBAHNUS )KUBBIX CHCTEM.
CamocrosiTenbHast paboTa 00yJaronuxcs: HanucaHue pegepara Ha NPeaJIOKEHHYIO TEMY 2
Tema 2.2 Conepxanue yueOHOro MaTepuasa 2
CnocooHOCTE K 1. CiocoOGHOCTh K CaMOBOCHPOU3BEIECHUIO — OJHA M3 OCHOBHBIX OCOOEHHOCTEH >KMBBIX
CaMOBOCIIPOM3BEACHHIO | OpraHu3MoOB. JleneHne KJIEeTKH — OCHOBa pPOCTa, PAa3BUTHS M Pa3MHOXKEHMS OpraHU3MOB.
— 0/1HA U3 OCHOBHBIX | becrosoe pa3MHOXKEHHE.
0CO0CHHOCTEH 2. TlonoBoii mporecc M MOJNOBOE pasMHOXKeHUe. OIIOJOTBOPEHHE, €ro OHOJOTHYEcKOoe
’KHUBBIX OPTaHM3MOB | 3HAuUEHUE.
CamocrosiTenbHas paboTa o0yyaronxcs: HanMcanue pedepara Ha IPeUI0KEHHYIO TEMY 2
Tema 2.3 Copepxanne yueOHOTo MaTepuana 2
OnTorenes, 1.llonsitTue 00 WHAMBHUAyadbHOM (OHTOr€HE3), SMOpHUOHAIBHOM (3MOpHOreHe3) u
3MOpHOreHe3 NoCcTAMOPHOHAIBHOM pa3BUTHH. MHIUBHUIyadbHOE pa3BUTHE YEJIIOBEKAa M €ro BO3MOKHBIE
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
3aKoHOMeEpHOCTH 1. O6mume mpencTaBieHHUsT O HACIEACTBEHHOCTH W HW3MEHYHMBOCTU. [ eHeTHueckas
HACJIe/I0BAHUA TEPMHUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBaHue npusHaKkoB y
4eJIOBEKA.
2. Ilonosrie xpomocombl. CLEIUIEHHOE C TMOJIOM HacienoBanue. HacieactBenHble 6osie3HH
4eJI0BEKA, UX NPUYMHBI U IpoduiiakTuka. COBpeMEHHbIE IPEACTABICHUS O T€HE U FeHOME.
[IpakTnueckoe 3ansatue: PenieHne aneMeHTapHbIX TEHETUUECKUX 3a1a4 4
CamocrosrenbHas paboTa 00yJaroUmxcs: HanMcaHue pedepara Ha MPEIOKEHHYIO 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 IIpakTrueckoe 3ansTue: Pemenne aeMeHTapHbIX TeHETHYECKHX 3a]1a4 2
CamocrosrenbHas paboTa 00y4aoIMXcs: HanucaHue pedepara Ha MpeJUI0KEHHYIO0 TEMY 2
Tema 2.6 Coneprkanne y4eOHOro Marepuasia 8
IIpenmer, 3axaun u 1. [Ipenmer, 3a1auu 1 METOABI CeNIEKIMU. | eHeTnYecKre 3aKOHOMEPHOCTH CEJIEKIIHH.
METOABI CCJICKIUH 2.Yuyenne H. U. BaBumoBa 0 LeHTpax MHOTOOOpa3usi W MPOUCXOKACHUA KYIbTYPHBIX
pacteHuil. buoTexHoiorus, ee TOCTUKEHUs, IEPCIEKTUBBI Pa3BUTHSIL.
IIpakTnueckoe 3aHsATue: PeneHne a1eMeHTapHbIX FEHETUUECKUX 3a/1a4 4
[IpakTnueckoe 3aHsATHE: AHaIM3 M OLIEHKAa ATHYECKUX AaCIEKTOB Pa3BUTHUSI HEKOTOPBIX 2
UCCIIeIOBaHUM B OMOTEXHOJIOT MU
CamocrosiTenbHasi paboTa o0yJaronuxcs: HanucaHue pegepara Ha NPeaJIOKEHHYIO TEMY 2
Paznean 3 Bun 16
Tema 3.1 Conepxanue yueOHOro MaTepuasa 4
IBOJIOLHOHHASA 1. DOBosronMOHHAs 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 TEOPHs DBOIIOLINH (CT9). I[BI/I)KyH.II/Ie CHJIBI DBOJIFOIIUM 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 yueOHOT0 MaTepuana 2
Pe3yabTaTsl 1.Pe3ynbrarel sBomtoruu. CoxpaHeHHME MHOrooOpaszus BUIOB KaK OCHOBA YCTOMYHUBOTO
3BOJIOLHUHU pa3BuTHsI OMOCHEPHI.
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2.1Iprunnbl BeIMHpaHus BUAOB. bruomorndeckuit mporpecc 1 OMOJIOTHYECKUI perpecc.

CamocrosTenbHas paboTa 00yJaroumxcs: 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
HBOJIIOLIMU. AHTPOINOIreHe3 W €ro 3aKOHOMEpPHOCTH. JloKazaTeiabCTBa POJCTBA 4YENIOBEKA C
MJICKOITUTAIOIIMMHU KUBOTHBIMHU.

2.Jkonorudeckue (akTopbl AaHTPOIIOTeHE3a: YCIOKHEHHUE MOIMYNISIIMOHHON CTPYKTYphI BUJIA,

W3TOTOBJICHUE OPYIUU TpyJa, MEPeXoi OT PACTUTEIBHOrO0 K CMEIIAHHOMY THUIY MHUTaHUS,
ucrnonb3oBaHue orHs. [losiBlIeHHE MBICIUTENBHON AEATENBHOCTH M WICHOPA3JAEelIbHOU peun.
[IponcxoxaeHne 4eI0BEYECKUX pac.

HpaKTI/I‘leCKOG 3aHsATHE: 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 3agadu JKOJIOTHH: Yy4YeHHE 00 OJKOJIOrHMYecKuX (akTopax, YUCHHE 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 BEUICCTB U SHECPTHUU (ueneﬁ HI/ITaHI/Iﬂ)

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

N

[IpakTrueckoe 3ansTue: Pernenne sKoJ0rn4ecknx 3agad

CaMmocTtosiTenpbHast paboTa oOydarommxcs: JIKCKypcus mo Teme «MHorooOpa3ue BHJIOB.
Ce3oHHBIE HM3MEHEHHsSI B MPUPOJAE (OKPECTHOCTH MPOPECCHOHAIBHOW 00pa3oBaTEIbHOM
OpTraHM3aIHH)»

N

CamocrosTenbHas paboTa 00yJaroUmxcs: HanucaHue pedepara Ha MPeIOKEHHYIO TEMY

Tema 4.3
buocdepa —
rjaodajabHasi
IKOCHCTEMA

Conepkanuie yaeOHOro MaTepuraia

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 9K0JI0rn4ecKux 3a1au 2
[IpakTuyeckoe 3aHsATHE: AHATU3 M OICHKA MOCIEICTBHA COOCTBEHHON MEATEIBHOCTH B 2
OKpy’Karollel cpesie, ri100ajlbHbIX 3KOJIOTHYECKUX NTPO0JIeM U ITyTel UX pelIeHus

CamocrosarenbHass pabora oOydwarommxcs: dKcKypcuss 1no Teme «EcrecTBeHHBIE U 2
UCKYCCTBEHHBIE ~ JKOCHCTEMbl  (OKPECTHOCTH  HpodeccHoHanbHOH  00pa3oBaTelbHON
OpraHM3aIN)»

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

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI yU€OHOT0 MaTepHalia UCIOIb3YIOTCS CIEAYIOLUE 0003HAUEHHUS:
1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — pEeNpOAYKTHUBHBIHN (BBITIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, HHCTPYKIUH WIH O] PyKOBOJCTBOM)
3. — IPOAYKTUBHBIN (IUTAHUPOBAHKUE U CAMOCTOSITEIbHOE BBIIIOJIHEHUE IEATEIbHOCTH, pellieHHe IPOOIEeMHBIX 3a1a4)
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2.3 UntepakTUBHBbIE (OPMBI 3aHATHIH

Ne Bun NHutepakTuBHas
Tewma 3ansTHA
/i 3aHATUS dbopma
HNHurtepakTuBHOE
1 |Duszuka— I 4 JI
n3nKa — QyHIaMeHTallbHas Hayka o mpupoje (1 4.) BHICTYILICHHE
WNHTepakTuBHOE
2 |Kunematuka (1 4.) JI P
BBICTYIUICHUE
3 [Kunemaruka (1 4.) JI3 Pabora B rpymmax
4 |Huunamuka (1 4a.) J3 Huckyccus
n K
5 [3akonsl coxpanenus B MmexaHuke (1 4.) J HTCPAKTHBHOE
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
HNurepaktuBHOE
9 |Tepmomunamuka (1 49.) p
BBICTYIUICHHC
10 |Tepmommramuka (1 4.) J3 Pabota B rpynmnax
11 |9nextpocratuka (1 4.) JI Huckyccns
12 |DnexrpocraTtuka (1 4.) J3 Pabora B rpynnax
. 141
13 |[MocTosinusbi TOK (1 4.) J HTCPAKTHBHOE
BBICTYIUICHUE
. HNurepaktuBHOE
14 |[ToctosiuubIi TOK (1 4.) J3 p
BBICTYIUICHHC
15 |Mexanuueckue kojeOanus u BoaHbI (1 u.) JI bunapnas nexknus
16 |Mexanuueckue kojeOanus u BoaHbI (1 4.) 13 WNHTepakTuBHOE
BBICTYIUICHHE
17 |[Tepuogudeckuii 3aK0H
u [lepuonnueckas cucteMa XUMHYECKHUX 3JIEMEHTOB /JI. JI Juckyccus
. Menneneena (1 4.)
18 |llepuoanueckuii 3aKoH .
«Mo3srosoiu
u [lepuonnueckas cucrema XMMUYECKUX 3JIEMEHTOB /1. J3
ITYPM»
1. Menneneesa (1 u.)
19 |Crpoenue Bemiectsa (1 4.) JI3 Pabota B rpymnmax
20 |Ctpoenwue Bemectsa (1 4.) J HMuckyccus
21 |Bopna. PactBopsr (1 4.) JI3 Pabota B rpymnmax
22 |Heoprauuueckue coemurenus (1 4.) JI bunapnas nekuus
23 |Heoprauuueckue coemurenus (1 4.) 13 WNHuTtepakTuBHOE
BBICTYIUICHHC
24 |Opranunueckue coenurenus (1 4.) JI Huckyccus
25 |Oprannueckue coequaenus (1 u.) 13 «Mo3srosou
HITYPM
26 |Knerka — cTpyKTYpHO-(YHKIIMOHATBHAS
© CTPYKTYPHO-(QYHKIIHO 113 Pabota B rpynmax
(anemenTapHast) equHMIA Ku3HA (1 4.)
27 |Kierka — CTpyKTYpHO-(YHKITHOHATBHAS J 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 nekius
30 [3akonomepnoctH HacinemoBanus (1 4.) 1 HNHTepakTuBHOE
BBICTYIIJICHHE
31 [3akonomepHocTH HaciempoBaHus (1 4.) 113 Huckyceus
['eHeTHYECKHE 3aKOHOMEPHOCTU M3MeHYMBOCTH (1 4.) JI bunapnas nexnus
['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 TpeGoBanuss K MHUHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHHI0

Peanuzanms yaeOHON AUCIMIUIMHEI TpeOyeT Haauuus KaOnHeTa PU3uKH,
OCHAILIEHHOTO CJIEAYIOIUM 000pyI0BaHUEM:

— aBTOMaTU3UPOBaHHOE paboyee MECTO MPErnoJaBaTeNsi B COCTaBe
(mepcoHaNbHBIA KOMITBIOTEP, IPOEKTOP MYJIbTUMEINIHBIN, MHTEPAKTUBHAS JTOCKA);

— aBTOMaTU3UPOBaHHbIE paboyre MecTa 00YUaIOIUXCs B COCTAaBE
(mepcoHanbHBI KOMIIBIOTEP — 8 WIT.);

— KOJIOHKH; MEJIOBas yYeHHUECKas J0CKa;

— TEJIEBU30D;

— I03UMETP;

— HabOp «DIEKTPUUECTBO 4»;

— Ha0op «3BYKOBBIE BOJIHBIY; HAO0Op «MexaHuKay,

— HaOOp MO CTaTUKE C MAarHUTHBIMU J€PKATEISIMU;

— TpancpopmMaTop YHUBEPCATBbHBIN; KOMIUICKT I JEMOHCTPALIUN
AJIEKTPOMArHUTHBIX BOJIH;

— mpuOOp IS IEMOHCTPAIIMK 3aKOHOB BHEIIHETO (oTod(deKTa; aHeMOMETD,

1 y4eOHO-HATJISITHBIMU TTOCOOUSIMU:

— TIpE3CHTAIUH.

Peanuzanus yaeOHON AMCUMIUIMHBI TpeOYyeT HAIUUUsI KAOMHETa XUMUH,
OCHAIIEHHOTO CJEIYIOINUM 000pyI10BaHUEM:

— aBTOMaTU3MPOBaHHOE paboyee MECTO MPEroaBaTelsl B COCTaBe
(mepcoHaNbHBIA KOMIIBIOTEP, IPOEKTOP MYJIbTUMEIUNHBIN, SKpaH HACTEHHBIN);

— KOJIOHKH.

1 yueOHO-HATJISITHBIMU TTOCOOUSIMU:

— Ipe3eHTalIH;
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— HaOOPBI MHAUBUIYAJILHOTO 0a30BOTr0 000pYAOBaHMs; HAOOPHI
BCIIOMOTATEILHOTO 000pYA0BAHMUS;

— KOMIUIEKTHI KOJIO, TUMETOK, IIMIMHAPOB, CTAKAHOB XUMUYECKHUX;

— KOJUTEKIUS « ATTIOMUHHID;

— KoJUTeKUus «MuHepaiby;

— IUCTUILISTOP;

— BEChl yUEeOHbIE;

— Habop 1151 pabOTHI C Ta3aMu;

— xosutekius «Hedtoy;

— koJuteKIus «CTeKIoy;

— KoJuieKus « ToIrinBoy;

— MOJIETIb «HATypPAJIbHBIE JIEMEHTHDY;

— Habop «OpraHuyecKue BEIIeCTBay;

— Habop «MuHepaibHbIe yA00peHNUS;

— Habop «oHUTEIY;

— Habop «Heoprannuyeckue BelecTBay;

— Habop «I a;moreHsy;

— Habop «MeTamibny;

— Habop «Hurpatb;

— Habop «CoequHEeHUsI XpoMay;

— Habop «CoeauHeHUsT MapraHiay;

— Habop «Kucnoto»;

— DJIEKTPOIUIUTKH;

— JI0CKa ISl CYIIKH TOCYIbI;

— 0aHs1 KOMOMHUPOBAHHASI.

Peanuzanus yueOHOM TUCIMILTUHBI TPeOyeT HAMUYUS KaOHHEeTa OMOJIOTHH,
OCHAIIEHHOTO CJEIYIOINUM 000py10BaHUEM:

— aBTOMaTU3MPOBaHHOE paboyee MECTO NMPENoJaBaTeNsl B COCTaBe
(mepcoHaIbHBIN KOMIBIOTEP, TPOSKTOP MYJIbTUMEIUNHBIN, SKpaH HACTCHHBIN);
— aBTOMaTU3WPOBaHHBIC paboUre MecTa 00YUaIOIIUXCs B COCTABe

(mepcoHanbHBIN KOMIIBIOTEP — & WIT.);
— MeJIOBas ydeHHUEecKas 10CKa;
— BeO-Kamepa Ha MOABMKHOM IITaTHBE;
— KOJIOHKH,
— KOMIUIEKT MUKPOTMPENapaToB IJIsl CTEPEOMUKPOCKOA;
— MUKPOCKOTI IEMOHCTPAIIMOHHBIN; MUKPOCKOT Y4EOHBIN (IIIKOJIBHBIH);
— HabOp MyJsKel TpUOOB CHEOOHBIX U STOBUTHIX;
— Ha0Op MyJIsSKEeH KOPHETIO bl U TUIObI;
— HabOp MyJIsKEH OBOIIEH;
— Ha0op MyJsKel PpyKTOB;
— TIPUHTED;
— CTEPEOMUKPOCKOT YUEOHBIN;
— TOpC YenoBeka (pa3oopHas MOJIEIb);
— 1 poBas Kamepa ajsi paboThl ¢ ONTHYECKUMU NpubopaMu (3 MITHKC);
— penbedHbIE TaOIHIIBI;
— BOpOHKA JabopaTopHasi;
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— puOOp ISl IEMOHCTPALIMK BOJHBIX CBONCTB MOUBBI;

— ipuOOp ISl IEMOHCTPALIMH BCACBIBAHMSI BOJIbI KOPHSAMU;

— npuOOp [UIs1 OOHAPY>KEHUS IbIXaTeIbHOT0 Ta3000MeHa Yy pacTeHUH;

— npuOOp ISl CPaBHEHUS! YTTIEKHUCIIOTO T'a3a BO BIBIXa€MOM U BBIJIBIXa€MOM
BO3IyX€E;

— IpoOUpKa;

— CKeJIET roryos;

— CKEJIET KOCTUCTOMU PHIOHI;

— CKEJIET KPOJIUKA;

— CKEJIET JIATYILKHU;

— CKEJIET YeJIOBeKa Ha pOoJIMKOBOi nojctaBke (170 cm); ckeeT yeaoBeKka Ha
mratuse (85 cm);

— CIIUPTOBKA JIabOopaTopHas JuTasi;

— CTaKaH BBICOKMH ¢ neneHussMu 50 M,

— ctynka ¢apdoponas ¢ nectukom Ne 3;

— TOpC 4enoBeka (pa3dopHas Moz, 42 cm);

— YCTPOKCTBO OOPATHOM MPOESKITNH;

— IIBETOK BaCUJIbKa; IIBETOK rOpoXa;

— IIBETOK KaIlyCThl;

— IIBETOK KapTodes;

— I[BETOK TIEPCHKA;

— IIBETOK IOJICOJIHEUHUKA;

— [IBETOK MIIEHUIIBL;

— I[BETOK TIOJIbIIAHA;

— LIBETOK SI0JIOHHU;

— IWIMH]IP MEPHBIN C HOCUKOM;

— 1mudpoBast Kamepa a7t paboThl ¢ ONTHYECKUMU MpubdopaMu (3 MITHKC);

— U POBOI JATUNK apTEPUATBLHOTO JIaBICHUS,;

— U POBOI JATUNK BIAKHOCTH,

— 1i¢pOBOI JATUYMK JBIXaHUS (CIIUPOMETP);

— QPOBOI TATUUK ITyJIbCA;

— U POBOI JaTUMK TEMIIEPATYPHI,

— mmupoBoit qatamk DKI';

— mTaTuB 1 ipooupok 10 rae3;

— 9KpaH JJIsl JMHAMUYEeCKUX MOCOOMIA;

— repbapun — 9 mT.;

— mozenb «['opTanb B pa3peser;

— JATYHUK ONTUYECKOM INIOTHOCTH NpH 525 HM;

— JATYMK ONTUYECKOU MIIOTHOCTH npH 590 HM;

— JIepKATENH MJIaCTMACCOBBIC;

— MoJienb «OKenmynok B paszpese»;

— 3aKMM MPOOUPOYHBIIA;

— Kon0a konnueckas 500 Mir.;

— KOJUIEKIINH;

— KOMIUIEKT MUKPOTMPENapaToB AJIsl CTEPEOMUKPOCKOTA;

— KOMIUIEKT MYJIbTUMETUHHBIX CPEACTB 00yUEHUs 10 KypCy OMOJIOTHH;
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— KOMIIBIOTEP C MPOTPAMMHBIM 00€CIIeYEeHUEM;

— KOMITBIOTEPHBIN U3MEPUTENBHBIN KOMILIEKT;

— JIOXKKA U1 CKUTaHUS! BEIIECTB;

— npuOOp ISl IEMOHCTPAIIMH BOAHBIX CBOMCTB IOYBBI;

— ipuOOp ISl IEMOHCTPALIMM BCACHIBAHUSI BOJIbI KOPHSAMU;

— npuOOp [U1sl OOHAPY>KEHUS IbIXaTeIbHOT0 Ta3000MeHa Yy pPacTeHUH;

— npuOOp ISl CPAaBHEHUS YTIIEKHCIIOTO ra3a BO BJILIXaEMOM U BbIJIbIXaeMOM
BO3/yXE€,

¥ y4eOHO-HaIJITHBIMUA TOCOOUSIMHU:

— IpE3EHTaLUH;

— Mozelb «Yepen uenoBekay;

— Mozenb «Ilouka B paspesey;

— MOJIETIb TJ1a3a; MOJEJIb KOHEUYHOCTH JIOIIAIU; MO/I€NIb KOHEYHOCTH OBIIBI;

— MOJIEJIb MO3TI'a B Pa3pese;

— MOJIeJIb HOCa B pa3pese;

— MOJIEJIb CEPJILA B pa3pese;

— MOJIJIb CTPOEHHE CTEOIs1 PACTEHUS;

— MOJIEJIb CTPOEHUSI KOPHS;

— mozenb ctpykrypsl JTHK (pa3dopnas);

— MOJIeTIb-aNIUIMKAIUS «ATPOIICHO3Y;

— MoJelb-aniuinkanus «buocunTes 6enkay;

— MoJenb-anmuinkanus «buocdepa u yenosex»;

— MOJIeTb-anIuIuKanus «l'aMeTorenes y *)KuBOTHBIX»;

— MoJieTb-anTuinKanus «I eHeanoru4ecKuii MeTo/1 aHTPOTIOT€HETUKI Y,

— MoJieTb-anIuiuKanus «I eHeTuka rpymni KpoBu» (J€EMOHCTPAaLlMOHHBIM HabOp
24 kapTbl);

— MoJieNb-anIuinkanus «l eHeTrka rpymnm KpoBu» (pa3zaaTodyHsiii Mmatepuan 10
KOMILJIEKTOB 10 24 KapThl);

— MoJienb-anIuiukanus «/lenenue knetku. MUTO3 U Meo3»;

— MOJIeJIb-anIuInKanus «Iurudpunnoe ckpenBaHie»;

— Mozenb-anmuukanus «Knaccudukanus pacTeHUu U )KUBOTHBIX);

— MoJieTb-aniuiukanus «MoHOTUOPUIHOE CKPELIBAHUEY,;

— Mojenb-anmuinkanus «HacnenoBanue pesyc-gpakropay;

— MoJenb-anmuinkanus «llepekpect XxpoMocomy;

— MoJieTb-anIuiuKanus «Pa3MHOKEHNE MXay;

— MOJIeJIb-anIuinKanus «Pa3MHOKEHUE COCHBIY;

— MoJelb-anmnkanus «CTpoeHHe KIETKNY;

— MoJieTb-anIuiuKanus « TunuyHeie OMOIIEHO3bD;

— Habop «Taiuel MukpoOuosnorun. [{apcTtBo rpudoBy;

— Ha0Op AJI1 MUKPOCKOMTUPOBAHUS IO OMOJIOTHH;

— Habop mymsokelt «Jlukas popma u KyJIbTypHBIE COPTa TOMATOBY;

— Habop myJskelt «/lukast popma U KyJIbTypHbIE COpTa SOJIOHI;

— Habop myJskelt «KopHernoas! U mioibl»; Habop MyJisKel rpruOoB;

— HaOOp MyJIshKEl oBolLIel; HAOOp MyJIsKEN PPYKTOB;

— HarnsigHoe nocodue «KoMmIuiekT oOydaromumx nporpaMm mno ouosioruu 6-11
KJIACChI»;
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— HOPTPETHI OMOJIOTOB.

3.2 UudopmanuonHoe odecnevyeHue 00yuyeHus
Ilepeyenbr pexoMeHAyeMbIX Y4eOHbIX mu3AaHui, WHTepHeT-pecypcos,
JAOMOJTHUTEILHOM JIUTEPaATyPhI

OCHOBHBIE€ HCTOYHUKH
Dusuka

1. Makumes, I'. 5. ®usuka: MonekymnsapHas ¢uszuka. Tepmonunamuka. 10
Kjacc. YriayOn€HHslid ypoBeHs : yueonuk / I'. 5. Makumies, A. 3. CuHAKOB. — 4-¢
u3aanue, crepeotuntoe. — M. : Jlpoda, 2016.— 351 c. — ISBN 978-5-358-17005-
6. — TekcT : HemocpeICTBEHHBIH.

2. Msxumes, I'. 4. ®usuka: Ontuka. KBanroBas ¢usuka. 11 kiacc.
Yrnyonéunsii ypoBeHb : yueOnuk / I'. SI. Mskumen, A. 3. CunakoB. — 3-¢
u3nanue, crepeorunHoe. — M. : Jlpoda, 2015, 2016.— 479 c. — ISBN 978-5-358-
17025-4. — TekcT : HETTOCPEACTBCHHBIN.

Xumust
1. T'abpuensu, O. C. Xumus. 10 knacc. bazoBsiit yposens : yueonuk / O. C.
["abpuensH. — 4-e uznanue, crepeotunHoe. — Mocksa : [poda, 2016. — 192 c. —
ISBN 978-5-358-16955-5. — TekcT : HeMOCPEICTBEHHBIA.
2. T'abpuensn, O. C. Xumus. 11 knacc. ba3oBsiit ypoBens : yueOnuk / O. C.
["abpuensH. — 3-e uznanue, crepeotunHoe. — Mocksa : poda, 2016. — 224 c. —
ISBN 978-5-358-16101-6. — TekcT : HemocpeaCTBEHHBIN.

buojiorus

1. buonorus. 10 kmace : yueOHUK 111 0011e00pa30BaTEIbHBIX OPTraHU3aIIHi
: 0azoBblli ypoBeHb / moj penakiuen J[. K. bensera, I'. M. [pimmmna. — 5-€
u3zaHue, ucrpasiennoe. — Mocksa : [Ipocsemenne, 2018. — 223 ¢. — ISBN 978-5-
09-057764-9. — TekcT : HEMOCPEICTBEHHBIN.

2. buonorus. 11 kiace : yueOHUK 151 00111€00pa30BaTENbHBIX OpraHU3aIil
: 0azoBblii ypoBeHb / moj penakiuen . K. bensera, I'. M. Ipimmuna. — 4-¢
u3JlaHue, ucnpasieHHoe. — Mocksa : [Ipocsemenue, 2018. — 223 ¢. — ISBN 978-
5-09-057332-0. — TekcT : HEmOCPEACTBEHHBI.

I[OHOJIHI’ITCJILH])IC HCTOYHHUKH

Dusuka
1. PomuonoB, B. H. ®usuka s kojuemken : ydeOHOe mocobue s
cpeadero mnpodeccruoHanbHOro oobpaszopanus / B. H. PommonoB. — Mocksa :

UznarensctBo FOpaiit, 2019. — 202 ¢. — URL: https://urait.ru/bcode/431666 —
ISBN 978-5-534-10835-4. — TekcT : 37€KTPOHHBIMN.

Xumus
1. Axmenona, T. 1. EcrectBo3nanue / T. 1. Axmenosa, O. B. Mocsaruna. —
MockBa : PI'VII, 2018. - 340 C. - URL.:
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https://urait.ru/bcode/431666

http://biblioclub.ru/index.php?page=book&id=560540 — ISBN 978-5-534-10835-4.

— TekcT : 2JIEKTPOHHBIN.

buoaorus
1. EcrectBo3nanue: 10 kimacc / H.C. [lypsimesa, U. B. PazymoBckas, 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. Ceupuzos, B. B. EcrtectBo3nanue :

yueOHOe mocolOue Ui CPeaHETo

npodeccuonansHoro obpazosanus / B. B. Ceupumos, E. 1. Ceupumosa ; mox
penakiueir B. B. CBupumoBa. — 3-¢ m3naHue, UCIPABICHHOS M JIOTOJHEHHOE. —
MockBa : WMspmaremsctBo FOpaiit, 2019. — 310 c¢. — URL: https://biblio-
online.ru/bcode/438426 — ISBN 978-5-534-10099-0. — TeKcT : 3JIEeKTPOHHBIH.

4 KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHUSI YYEBHOM
JUCHUATIIMHBI

KonTposib M omeHKa pe3yabTaTOB OCBOCHUS Y4YeOHOW IHUCIMIUIMHBI
OCYIIIECTBIISIETCS MIPEMNOaBaTeeM B MPOLECCE MPOBEACHUS MPAKTUUECKUX 3aHSATUM,
TECTHUPOBAHMS, a TAK)KE BBITIOJTHCHUS OOYUYAIOIIMMUCS WHIAWBUIYAIBHBIX 3aIaHHM,

MPOEKTOB, UCCIICAOBAHUN.

PesyabTaThl 00yueHus
(ocBOCHHBIE YMEHHSI, YCBOCHHbIEC 3HAHMS)

®opMBbI M METOABI KOHTPOJIS M OLIEeHKH
pe3yJibTaToB 00y4eHHs

B pesynbrare wu3ydeHHS AUCIUIUIMHBI
o0OyJaroIuiics 10KeH

IOJIYYCHHBIC CBCACHUA

ymemp
— CpaBHHMBaTh €CTECTBEHHOHay4Hble O0OBEKTHI, | [IpakTnueckoe 3amanue
aHaJIM3UpPOBaTh,  OLEHUBATL W 00001maTh | YCTHBIN onpoc

— OOBACHATH pE3yiabTaTbl C€CTCCTBCHHOHAYYHBIX

9KCIIEPUMEHTOB, pemaThb JJIEMEHTapHbIE
¢busnueckue, XUMHUYECKHUE, OuoJI0rHYecKue
3aJ1a4H;

[IpakTrueckoe 3ananue
YceTHBII onpoc
KonTponbnas padora

— aHAM3UPOBATh MPOOJIEMbI (PYHKIIMOHUPOBAHUS
€CTECTBO3HAHHUS B COBPEMEHHOM KYJBTYpE;

[IpakTrueckoe 3ananue
YceTHBIT onpoc

3Hamb»

— OCHOBHBIC MCTOJbl HAYYHOI'O IIO3HAHUA,
HCIIOJIb3YCMBIC B CCTCCTBO3HAHUMU: Ha6J'IIOI[eHI/IC,
OIMMCAaHUEC, UBMCPCHUC, DKCIICPUMCEHT,

[IpakTrueckoe 3ananue
YceTHBIT onpoc
TectupoBanue

- OCHOBOIIOJIararomue IIOHATHA,
3aKOHOMECPHOCTH, 3aKOHbI )51 TCOpHUU
CCTCCTBO3HAHUS, TCPMHUHOJIOTUIO 1 CUMBOJIUKY,

IIpakTrueckoe 3ananue
VYeTHbI onpoc
TectupoBanue

— O POJIM U MECTE €CTECTBO3HAHMS B COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA.

IIpakTrueckoe 3ananue
YcTHBIN onpoc
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‘ TectupoBanue ‘

5> METOAUYECKHUE PEKOMEHJAIIMY ITO OPTAHU3ALIAN
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIINXCA

VYcnemHoe uzydeHue Kypca TpedyeT NoCeleHus JeKIU, akTUBHON paOoThI
Ha MMPAKTUYECKHUX 3aHATHUSAX, BBIIOJHEHUS BCEX yU€OHBIX 3aJaHUM MTPEnoiaBaTelis,
O3HAKOMJIEHUSI OCHOBHOM U JIOTIOJIHUTENBHOMN JuTepaTypoid. Pabota ¢ KOHCIIEKTOM
JEKIUN TPEANoJIaracT MPOCMOTP KOHCIIEKTa B TOT JK€ JI€Hb IIOCIIE 3aHATHM,
IIOMETKY MaTepHhajla KOHCIIEKTa, KOTOPBIA BBI3BIBACT 3aTPYJHEHUSA LA
noHnManus. llonmeITaiTech HAUTH OTBETHI HA 3aTPYAHUTEIBHBIE BOIIPOCHI,
UCIIOJIb3Ysl PEKOMEHIYyEMYI0 JIMTepaTypy. Eciau caMOCTOSTENBHO HE yAaloCh
pa3zobpaThcsl B Marepuaiie, chopMyIUpyHTE BOMPOCHl U OOPATUTECH 3a MTOMOIBIO
K [IPEeNoaBaTelt0 Ha KOHCYIbTAllUK WU OIMbKalIIeH JIEKINH.

PerymsipHo orBoauTe Bpems Uil IOBTOPEHUS IPOMIAECHHOIO Marepuaia,
IIPOBEPsAss CBOM 3HAHMs, YMEHUsS W HAaBBIKM [0 KOHTPOJIBHBIM BollpocaM. /Jlns
BBIMIOJIHEHHsI TMHCHMEHHBIX JOMAallHUX 3aJaHuil HEoO0XOAMMO BHHUMATEIbHO
IPOYUTATh COOTBETCTBYIOUIMM pa3zien yuyeOHHKa W MpopaboTaTh aHAJIOTUYHBIE
3a/1aHusA, PACCMATPUBAEMBIE IIPETIOIaBATEIEM Ha JICKIIMOHHBIX 3aHATUAX.

OCHOBHBIM METOJIOM CaMOCTOSITEJIBHOW pabOThl SIBIIAECTCS H3YyYECHHE H
y4eOHO-METOJIMYECKUX MATEPUAJIOB, HAYYHOU JIUTEpATyphbl, B TOM YHUCIIE U3 CETU
HHTepHET, 1 NPUMEHEHNE U3YYEHHOTO HA IIPAKTHKE.

AnropuTt™ paboThl HaJ KaXA0W TEMOM:

— M3Y4YUTE COJEpPKAaHHE TEMbl BHA4YaJIE N0 JIEKIIMOHHOMY MAaTepHaily, a
3aTEM IO IPYTUM UCTOYHUKAM;

— NPOYUTAUTE JIOINOIHUTEIBHYIO JIMTEPATYPY U3 CIMCKA, MPEIIOKEHHOIO
IIpEenoAaBaTeiieM;

— BBIIUIIUTE B TETPAJb OCHOBHBIE KAaTErOpUM M IIEPCOHAIMU IO TEME,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepHall WK CI0BAPH, YTO MOMOXKET OBICTPO OBTOPUTH
MaTepual Ipy NOATOTOBKE K Claye TEMbI MU DK3aMEHA,

— COCTaBbTE KPATKUU IUIaH OTBETA I10 KaXXKJAOMY BOIPOCY, BHBIHOCUMOMY Ha
0OCy>KJIeHIEe Ha CEMUHAPCKOM 3aHATUH;

— BBIYUHTE OINPEIEIECHNS TEPMUHOB, OTHOCAIINXCS K TEME;

— IPOIyManTe NPUMEPHI U WIUTIOCTPALIMM K OTBETY IO U3Yy4aEMOU TEME;

—  IPOAYMBIBAMTE BBICKA3bIBAHUSA II0 TEMaM, MPEIJIOKEHHBIM K
CEMHUHAPCKOMY 3aHSTHIO.

PexoMenaanuu o padbore ¢ IuTeEpaTypoi:

— O3HAKOMBTECh C AHHOTALMUAMU K PEKOMEHJIOBAHHOW JUTEpaType H
ONPEEINTE OCHOBHOM METO/I M3JIOKEHUs MaTepraia TOro Wi UHOTO UCTOYHUKA,

— COCTaBbTE COOCTBEHHbIC aHHOTAIMH K JPYTMM MCTOYHHKAM Ha KapTOYKax,
YTO TOMOXXET MpHU MOATrOTOBKE pedepaTroB, TEKCTOB peyeil, mpu MOJATOTOBKE K
DK3aMEHY;

— BbIOEpUTE T€ HCTOYHMKH, KOTOpble Haubosiee MOAXOAAT I U3yYeHUs
KOHKPETHOU TEMBI.
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[IpakTuka mpenogaBaHWs ECTECTBO3HAHUS TIOKA3BIBAET HEOOXOIUMOCTH
IIUPOKOTO BHEAPECHUS CAMOCTOSTEIIbHBIX pabOT B MPOIEeCcC 00yUeHHUS.

BeimonHsass Ha 3aHATHSAX Pa3IMYHOrO poja 3aJaHus, OOydaroluecs
npuobperator Oojiee TrayOOKHE M TMPOYHBIE 3HAHUA IO JAUCIUIIMHAM
€CTEeCTBEHHOHAYYHOTO ITUKJIA.

CamocTosiTennbHbIE padOThl HA 3aHATHM MOTYT OBITh NMPOBEICHBI KaK IMpHU
HM3y4YE€HUH HOBOT'O MaTepualia, Tak W MPH €ro 3aKperyieHud U MpOoBEpKe 3HAHUH, T.
€. Ha Bcex aramax oOyueHus. MHorme paGoTbl 0OYyYarOIIMXCSl BBIMIOJIHSIOT TMOJ
PYKOBOJICTBOM TipenonaBatensa. [lpm 3ToM 3amaHus MOTyT OBITh  JTHOO
OJIMHAKOBBIMH JUISI BCEX OOYYAIOMIUXCS, JIMOO Pa3sHBIMH IO CTETICHH CIIOKHOCTU
wim 1o oObekTaM wu3ydeHus. CamocTosTenbHbIe pPAOOThI, CBSI3aHHBIC C
WCITOJIb30BAHUEM HATYPAJIbHBIX OOBEKTOB (PKUBBIX IKHUBOTHBIX, KOJUICKITUH,
BJIQXKHBIX TIPETApaToB, CKEJIETOR), MPOBOATCS 110 YCMOTPEHHUIO NP0 aBaATENS.

Opranu3oBaHHbIE BO BpeMs U3yUEHHS HOBOTO MaTepHaia CaMOCTOSTEIIbHbBIC
paboTel OyAyT HOCHTH HCCIEAOBATEIbCKUNU XapakTep, CIYXHUTh HCTOYHHUKOM
MOJTy4eHUs] HOBBIX 3HaHUN. CaMOCTOSATENIbHBIC paOOThI C IEJIbIO 3aKPETUICHUS YKe
MOJTYYEHHBIX 3HAHMK MOTyT OBITh WJUTIOCTpAIMEH K 3HAKOMOMY MaTepHuaiy,
MOATBEPKIACHUEM K pacckaldy npernogaBareiss. CamMoCTOsTENbHBIE PadOTHI
o0ydJaromuxcsl C UCIOJIb30BaHUEM HATYPaJIbHOTO Pa3JaTOYHOIO MaTepHraia MOTYT
OBITh OpPraHU30BaHbBI MO-pa3HOMY. B Tex ciydasx, korja o0ydaromnmecs He UMEIOT
HEOOXOJMMBIX HABBIKOB IS CAaMOCTOSITEJILHOIO BBIIIOJHEHUS 3aJaHuld U
HYKJIAIOTCSI B TIOCTOSTHHOM TIOMOIITH, IIeJIecO00pa3Ho ()POHTAIBHOE BBHITIOJIHEHUE
paboOThl TIOJ PYKOBOACTBOM IpemojaBatelnisa. [Ipu 3TOM OH TpeayiaracT BCEMY
KJIACCY MPOYMTATh MEPBBIN MYHKT 3aaHUS-UHCTPYKIIMU M BBIIOJIHUTH €T0. 3aTeM
nocyie 6ecenbl, B IPoIecce KOTOPOi BBISCHSIIOTCS, 3aKPEIISIOTCS U PACITUPSIIOTCS
MOJTYYCHHBIC 3HAHUS, TIPEMOaBaTeIb HAIlSIMBAET 00yJaroNIuecss Ha BBITIOJIHCHUE
BTOPOTO NyHKTA 3aJaHus M T. 1. B 3akirodeHue cieayeT MOJBECTH WTOTH BCei
paboThI, cAenaTh HEOOXOAMMBIC BBIBOJABI M 0000IeHUsA. M3yueHwe HOBOIO
Marepuajia B 3TOM cCjydae mIpHoOperaeT XapakTep Oecedbl ¢ HCIOJIb30BaHUEM
pa3IaToyHOIO MaTepuala.

Memoouueckue pekomMeHOauuu no COCMAag1eHUI0 NPe3eHM Ayl

IIpe3enTanus maeT BO3MOXKHOCTh HArJISIHO NPEJACTAaBUTh WHHOBAIIMOHHBIC
ujeu, pa3pabOTKM U TUIaHbl. Y4yeOHas TMpEe3eHTalus TMPEACTaBIsIET CoOoMn
pE3yNbTaT CAaMOCTOATEIHLHON PabOThI OOYYArOMIMXCS, ¢ TIOMOIIBI0 KOTOPOW OHHU
HarJISTHO  JIGMOHCTPUPYIOT MaTrepuaibl MyOJUYHOTO BBICTYIUICHHS —TEpe
ay IUTOPHUEN.

KommbproTepras nmpe3eHTaius — 3To ¢Gaiin ¢ HeoOXOIUMBIMU MaTepHaIaMH,
KOTOPBIA COCTOUT M3 MOCIEI0BATEIbHOCTH clainoB. Kax el ciaiiy comep:Kut
3aKOHYCHHYIO 110 CMBICIy HMH(pOpMAIMIO, TaK KaK OHAa HE TICPCHOCHUTCS Ha
CIICMYIONTUN ClIaiii aBTOMAaTUYECKU B OTJIMYKME OT TEKCTOBOTO JOKYMEHTA.
OOyuaroimeMycsi — aBTOpPY TMpPE3CHTAIMH, HEOOXOJWMO YMETh PaCIpeaesTh
MaTepuall B Mpejeiax CTPaHUIBI M TPaMOTHO pa3MeIaTh OTJCIbHbIE 00BEKTH. B
’TOM €My TIOMOXET IeNibiii Habop TOTOBBIX OOBEKTOB (IMMHUKTOTPaMM,
reOMETPUIECKUX (QUTYDP, TEKCTOBBIX OKOH H T.1I.).
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beccriopHbIM TOCTOMHCTBOM MPE3CHTAIIMU SBJISIETCS BO3MOXHOCTH IpPHU
HE00XOAMMOCTU OBICTPO BEPHYTHCS K JIIOOOMY U3 paHee MPOCMOTPEHHBIX CIaii10B
Wi OyKBaJbHO HA XOJYy M3MEHHUTH MOCIEAOBATEIILHOCTh M3JI0KEHUS MaTepuala.
[Ipe3eHTanvss TOMOraeT caMOMY BBICTYIAIOIIEMY HE 3a0bITh TJIABHOE M TOYHEE
paccTaBUTh aKLEHTHI.

OnHOM M3 OCHOBHBIX NPOrpaMM [JIsl CO3JaHUS MPE3CHTALM B MUPOBOM
npakTuke siBisieTcs mporpamma PowerPoint komnanuu Microsoft.

Cmpykmypa npesenmayuu

VY epxuBaTh aKTUBHOE BHUMAHHE CIyIIaTeNeil MOKHO He OoJiee 15 MUHYT,
a, CJEJ0BATENIbHO, MPU CPEJHEM pacyeTe BPEMEHHM NpocMoTpa — 1 MUHYTa Ha
claig, KOJIMYECTBO CJIAUIOB HE TOJLKHO MPEBBIATh 15-TH.

[TepBolii ciaiin mpe3eHTalu JOJDKEH COJIepKaTh TeMy padoThl, (haMuiImio,
UM U OTYECTBO HUCIIOTHUTEISI, HOMEpP y4eOHOUM TpYIIbI, a Takke GaMUIUIo, UMS,
OTYECTBO, IOJXKHOCTh M YUEHYIO CTETIEHD MPEIOAABATEIS.

Ha BropoM cunaiie 1enecooOpa3HO TPEeACTaBUTh 1€Jb M KPaTKoe
COJiepKaHKE MPE3CHTALINH.

[Tocnenyromue cnaiiapl HEOOXOAUMO pa3OUTh HA paslieibl COTrJIacHO
MyHKTaM IjIaHa paboThl.

Ha 3axmounTenbHBIN Cllaiil BBIHOCHUTCS CAaMOE€ OCHOBHOE, TJIABHOE W3
COJIEpKaHUS TPE3CHTAIUU.

Pexomennaryu o opopmiieHuro npe3eHranuii B Microsoft Power Point

JInsi BU3yalbHOTO BOCHPHUATHS TEKCT HA Cllaiiax MPEe3eHTaAUWuHd JOJHKEH
OBITH HE MeHee 18 mT, a J1J1g 3aroJIoBKOB — HE MEHee 24 TIT.

MakeT npe3eHTaluu A0HKeH ObITh OPOPMIIEH B CTPOTOil I[BETOBOM raMMe.
®oH HE JOJDKEH OBITh CIMIIKOM SIPKUM HJIM MECTPhIM. TEKCT AOMAKEH XOPOIIO
yuTathCcs. OJHU U T€ K€ AJIEMEHTHI Ha Pa3HbIX Cllaiijlax JOJDKEH OBITh OJIHOTO
1BETA.

[IpoctpancTBO ciaitina (3kpaHa) JOIKHO ObITh MAKCUMAJIBHO MCITOJIH30BAHO,
3a CYeT, HampuMmep, yBelIuueHus Macmrtaba pucynka. Kpome Toro, 1o
BO3MOKHOCTH HEOOXOJMMO 3aHMUMaTh BEPXHUE Y4 TUIOMAAM claijga (dKpaHa),
MOCKOJIbKY HI>KHSISL YAaCTh SKpaHa MI0X0 MPOCMAaTPUBAETCS C MOCIEIHUX PSAIOB.

Kaxxnapiil cnaig T0JDKEH COJIepKaTh 3arojioBOK. B KOHIIE 3arojiIoBKOB TOYKa
He cTaBUTCS. B 3aronoBkax JoikeH ObITh OTPa)KE€H BBIBOJI U3 MPEJCTABICHHON Ha
cnaitne uHopmaruu. OdopmiieHHE 3arojJOBKOB 3arjiaBHBIMU OyKBaMU MOKHO
UCITIOJIb30BATh TOJBKO B CIy4ae UX KPaTKOCTH.

Ha cnaiine cienyer nomemars He OoJiee 5-6 cTpok u He OoJiee 5-7 CJIOB B
MPEIOKEHNH. TEeKCT Ha craiax JOJKEH XOPOIIO YATATHCS.

[Ipu noGaBneHUM PUCYHKOB, CXE€M, JUarpaMM, CHHMKOB JKpaHa
(CKpUHIIOTOB) HEOOXOJIMMO IMPOBEPUTHh TEKCT ATUX DSJIEMEHTOB HA HaJU4He
ommnbok. HeoOxomumo MpoBEpsSITh MPABWIBHOCTh HAMKMCAHWUS HA3BAHWMA YIIHII,
dbaMuuii aBTOPOB METOAMK U T.1I.

Henw3st meperpyxaTh ciaiiapl aHUMAMOHHBIMH d(dekramu — 3TO
OTBJICKAET CIYIIATENEN OT CMBICIOBOTO COJECPXKaHUs cianaa. /i CMEHbI Clan10B
UCIIOJIB3YUTE OJIMH U TOT K€ aHUMAITMOHHBIN d(D(DEKT.
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Ilops0ox u npunyunvl BLINOIHEHUS KOMNBLIOMEPHOU NpEe3eHMayuu

[lepen co3nanuem npe3eHTalud HE0OXO0IUMO YETKO ONPEACIUTHCS C 1IEIIbIO,
CO37aBa€MOM  MpE3eHTAIMU, TOCTPOUTh BCTYIUIEHHUE U  CHOPMYIUPOBATH
3aKJIIOUCHHE, TPUAECPKUBATHCS OCHOBHBIX 3TAOB U PEKOMEHAYEMBIX MPUHIIUIIOB
€€ CO3JIaHusl.

OcHosHble smanvl pabomvl HA0 KOMUBLIOMEPHOU Npe3eHMmayuel.

1. Crnanupyiite oOmMi BUA NPE3EHTAMM IO BBIOPAHHON TEMe,
OIUpasiCh Ha COOCTBEHHBIE pa3pabOTKU U PEeKOMEHIAINH MTPETOaBaTeNsl.

2. Pacnipenenure marepuan no ciaiigam.

3. OTtpenaktupyiTte 1 0hOpPMHUTE CIIANIBI.

4, 3amaiiTe eTMHOOOPAa3HbI aHUMAITMOHHBIN YPPEKT 111 TEMOHCTPAIIH
IPE3EHTaLUN.

d. Pacnieuaraitte npeseHramnuio.

6. [IporoHuTe TOTOBBIM BapHaHT IMEpell JAEMOHCTpAalMEeld C IENbIO
BBISIBJICHUSI OIIMOOK.

7. JlopaboTaiiTe mpe3eHTaluo, €CJIM BO3HUKIA HEOOX0IUMOCTb.

OcHOBHble NPUHYUNBL BbINOJHEHUS. U NPeOCMABIeHUsT KOMNbIOMEPHOU
npesenmayuu

— IIOMHHUTE, 4YTO KOMIIBIOTEpPHAs NPE3EHTalMsl HE IpeJHa3HadyeHa JJIs
ABTOHOMHOTI'O MCITOJIb30BaHMS, OHA JIOJKHA JIMIIb IOMOTaTh JOKJIAJUYUKY BO BpEMs
€ro BBICTYIUICHHUS, TPABUILHO PACCTABIATH AKIIEHTHI;

— HE YCIOXHSIWUTE TMPE3CHTAUUID W HE TMEpPErpyXamTe €€ TEKCTOM,
CTATUCTUYECKUMHU JTAaHHBIMU U TpaUUIEeCKUMU U300pKCHUSIMU;

— HE YHWTAaWTE€ TEKCT Ha Claigax. YCTHas pedb JOKIAIYMKa JIOJKHA
JIOTIOJIHATh, OMHUCHIBaTh, HO HE IMEpPECKa3blBaTh, MPEJICTABICHHYI0 Ha cClanjgax
uH(dOpMaIuIo;

— JlaliTe BpeMs ayJUTOPUU O3HAKOMUTKLCS ¢ MH(OpMAaIuen Kaxa0ro HOBOro
CJlana, a y’Ke MocJje 3TOro 1aBaTb CBOM KOMMEHTAPHUM ITIOKa3aHHOMY Ha 3KpaHe. B
MIPOTUBHOM CITydyae BHUMaHHE CIIylIaTenei Oy1eT pacCeruBaThCs;

— genaurte nepepbiBbl. He ciiemyer TOpomuThCa € AEMOHCTpalMen
nociuenyromero crnaga. [lo3BosibTe  ciymarens M mogymMarb W YCBOMUTH
uH(dOpMaIuIo;

— TPEIJIOKUTE Pa3aTOUYHbI MaTepuad B KOHIIE BBICTYIUIEHHUS, €CJIH 3TO
HeoOxonumo. He nenalite »Toro B Hauajae Wid B cepeAuHe AOKIana, T.K. BCE
BHUMAaHHUE JIOJKHO OBITh TPUKOBAHO K BaM U K DKpPaHYy;

— 00s13aTeNIbHO OTPEIaKTUPYUTE MPE3EHTALUIO TIEPE/ BBICTYIJIEHUEM TOCIIe
MPEeABAPUTEIHLHOTO TPOCMOTpPA (PENETUIIUN ).

Memoouueckue peKomeHOauuu no cOCMag1eHuI0 Kpocceopoa

KpoccBopn — urpa-3amaua, B KOTOpoH (Qurypa u3 psjoB IMYCTHIX KIETOK
3aMOJIHACTCS MEPEKPEIIUBAIOIIMMUCS CJIIOBAMU CO 3HAYCHUSIMM, 33aJaHHBIMH I10
YCJIOBHUSIM HUTPHI.

JInss  cocTaBieHHsT KpPOCCBOpAA MO 33JaHHOM TEME HYXXHO HAUTH
uH(OPMAITUIO C Pa3HBIX UCTOYHHUKOB (CeTh Internet, SHIUKIIONIETUH, TIPAKTUIECKUE
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nocobus, yueOHas TuTeparypa), U3y4nuTh €€ U COCTAaBUTh B PYKOIIMCHOM BapHaHTE
WIM  TOJIb3YACh OJHMM M3 MNpOrpaMMHBIX  cpenctB:  MicrosoftWord,
MicrosoftExcel. KpoccBop coctaBisieTcst HHIUBUAYaTbHO.

PaGora pomkHa OBITh TMIpEACTaBI€HA B JHEBHUKE B  [E€YATHOM
(KOMIIBIOTEPHOM) WJIM PYKOIIMCHOM BapUaHTE.

IIpasuna npu cocmasneruu Kpocceopoos

1. He nomyckaercs Hanuuue "mamiek" (HE3alOJHEHHBIX KJIETOK) B CETKE
KpOCCBOpP/Ia.

2. He nonyckarorcs ciydaiiHble OyKBOCOUYETAHUS U NIEPECEUCHHUS.

3. 3aragaHHble clOBa JOJDKHBI OBITh MMEHAMH CYIIECTBUTEIBHBIMU B
MMEHUTEIBHOM Ma/IeK€ €UHCTBEHHOIO YUCIIA.

4. JIByxOyKBEHHBIE CJIOBA JOKHBI UIMETh J[BA TIEPECCUCHHUS.

5. TpexOyKBEHHBIE CIIOBA JOJKHBI IMETh HE MEHEE JIBYX NEPECEUEHUN.

6. He nomyckarotcsi abOpeBUaTypbl, COKpAIICHHUS.

7. He pekoMenayeTcst 6011b1110€ KOJTUYECTBO IBYXOYKBEHHBIX CIIOB.

8. Bce TekcThl MOJDKHBI OBITh HANMKMCAHBl Pa30OPUYMBO, IKEIATEIBHO
OTHEYaTaHBbI.

9. Ha xaxgom nucte nOJbKHA ObITh (haMUIIMsS aBTOpa, a TakKKe Ha3BaHUE
JAHHOTO KPOCCBOPJA.

Tpebosarnus k ohopmaenuro Kpocceopoa:

1. PucyHok KpoccBOp/ia JOJIKEH ObITH YETKUM.

2. CeTka KpOCCBOp/AA JIOJDKHA OBITh IMYCTOM TOJBKO € LU(ppaMu MO3ULMI
CJIOB-OTBETOB.

3. OTBeThl Ha KPOCCBOPJ MYOJMKYIOTCSI Ha OTIAEIbHOM JjucTte. OTBETHI
IpeIHAa3HAYEeHbl JUJISl MPOBEPKU MPAaBUIBHOCTH PEIIEHUS KPOCCBOpAa W AaroT
BO3MOXXHOCTh O3HAKOMUTHCS C MPABUILHBIMU OTBETAMU Ha HEPEIICHHbIE MO3UIUN
YCIIOBHUM.

1 nucT — TUTYNIBHBIMI

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

3 JIUCT — OTBETHI

4 TUCT - UCTIONIb3yEMbIE UICTOUHHUKHU

Co3zoanue kpocceopoa ¢ MS Word.

1. Co3nanue ceTku TpadUUECKMM METOJOM; IPH 3TOM BCE JJIECMEHTHI
JTIOJKHBI OBITH CTPYIIITUPOBAHBI.

2. Co3gaHue CeTKH TaOJIMYHBIM METOJIOM; MPHU 3TOM T'PAHHULIBI HEHYKHBIX
AYEEK CTUPAIOTCS.

3. Homepa nu60 BCTaBIJISIIOT HEMOCPEACTBEHHO B SUEUKH, TUOO 3aMUCHIBAIOT
PSAIOM C COOTBETCTBYIOUIUMU STYEHKAMH.

4. 3agaHusi K KPOCCBOPY MOTYT OBITh PAaCHOJIOAKEHBI OOBIYHBIM CIIOCOOOM
ui 0()OPMIICHBI B BHJI€ BBIHOCOK K COOTBETCTBYIOIINM KJIETKAM.

5. 3amanust K KPOCCBOPY TOJKHBI OBITH TPAMOTHO C(POPMYIIUPOBAHBI.

6. KpoccBop Ha cTpaHulle T0HKEeH ObITh HATTIAIHO O(DOPMIICH B MPABUIIBHO
PacCIOJIOKEH.

Coszdanue kpocceopoa 6 MicrosoftExcel.

30



1. Cetka kpoccBOpAa co3maeTcsi MyTeM OOO3HAYEHUs TPAHWI] SYCCK U
HACTPOMKHM HX IIUPUHBI W BBICOTHI TaKUM OO0pa3oM, YTOObI OHU MOJYYUIIUCH
KBa/IpaTHBIMHU.

2. 3ajgaHusi K KpOCCBOPAY MOTYT OBITh PACIOJOKEHbI OOBIYHBIM 00pa3oM
win oQpopMIieHB B BHAEC NPUMEYAHUM K sSYekaM, B KOTOPBIX HAXOJIUTCS
HyMepalusl.

3. IlpoBepka mpaBUIBLHOCTH pa3rajJbIBAHUS KpPOCCBOPIA MOXET ObITh
OCYIIIECTBJICHA C TOMOIIBIO YCIOBHOTO (opMaTUpOBaHUsS (HAMpUMEp, €CIH B
sYeliKy BBEIICHAa TpaBWiIbHAs IUdpa, TO sSUYCHKA 3aTHBACTCS OINPEIACICHHBIM
IIBETOM).

4. 3anaHus K KPOCCBOPAY JAOJKHBI OBITh TPaMOTHO C(OPMYJIMPOBAHEI.

5. KpoccBopn Ha paboueM nHUCTE JOHKEH OBITh HAIVISIMHO OGOpMIICH U
MIPaBUIILHO PACITOJIOKEH.

6. Hanuure npoBepky MpaBUILHOCTH PEIIEHUS] KPOCCBOP/IA.

Cocmaenenue ycnosuii (moaKo8aruti) Kpocceopoa:

1. OHu AomKHBI OBITH CTPOro JAKOHWYHBIMH. He criemyer aemath ux
MPOCTPAHHBIMH, W3JUIIHE HCYEPIBIBAIOIIMMHI, MHOTOCIOBHBIMU, HECYIIUMU
U30BITOYHYIO HH(OPMAITHIO.

2. Crapaiitech MojaTh CJIOBO C HAUMEHEE N3BECTHON CTOPOHBI.

3. IIpocmotpuTe cioBapu: BO3MOXKHO, B OJHOM M3 HUX U OKaXKeTcs
HaWJIydilee omnpejesneHue. B ompeneneHusx He AOKHO OBITh OJHOKOPEHHBIX
CJIOB.

lInanuposanue deamenvbHocmu no cOCMAasIeHUI0 Kpocceopod.

. OnpenenuTh, ¢ KaKOH METbI0 COCTABIISIETCS KPOCCBOP/I.

. [IpocMOTpeTh M U3yUNTh JEKCUKO-TPAMMATHICCKUN MaTepHaII 10 TEME

. [IpocMOTpeTh 1 BBIOpaTh BU KPOCCBOPA.

. [IpotymaTh cocTaBHBIE YaCTH KPOCCBOP/A.

. I3y4nTh IOMOIHUTENBHBIA MaTEPUAIL I10 TEME.

. CocTaBUThH CIHMCOK CIIOB PA3/CIbHO MO0 HAMPABIICHUSM.

. Harmucatp ycioBus (TEKCT) KpoccBOp/a.

. IIpoBeputh opdorpaduro TeKcTa, COOTBETCTBUE HyMEPAITUH.
[Ipoananu3upoBaTh COCTABIEHHBIN KPOCCBOPJ COTJIACHO KPUTEPHIM
OIICHUBAHUSI.

10. ObopMUTB TOTOBBI KPOCCBOP/I.

Memoouueckue pekomeHoayuu no HANUCAHUIO O0K1A0A

Jloknan, Kak BHUJI CaMOCTOATENIBHOM paboThl B y4uyeOHOM Mpolecce,
CIIOCOOCTBYET (POPMHUPOBAHUIO HABBIKOB MCCIIECOBATEIIBCKON pabOTHI, pacIupseT
M03HABATEJILHBIC HHTEPECHI, YIUT KPUTUICCKU MBICIIUTb.

[Ipy HamucaHuM OOKJIaJa MO 3aJlaHHOW TeMe OOY4YaroIIUNCS COCTaBIISET
TJ1aH, MOA0MPaeT OCHOBHBIC NCTOUYHUKH.

B mpomecce pabGoThl ¢ WMCTOYHHMKAMH CHUCTEMATU3UPYET TMOIYYCHHBIC
CBEJICHUSI, JIeJIaeT BBHIBOIBI M 0000IIICHHUS.

K noxmamy mo kpymHO#M TeMe MOTYT TPHUBJICKATh HECKOJIBKO O0yUYarOIINXCA,
MEXIy KOTOPBIMU PaCIPEIeIISIOTCS] BOMIPOCHI BHICTYIUICHHS.

O 0N WN R
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Omanvl pabomul HAO OOKIAOOM

1. dopmynupoBaHuE TEMbl, MPUYEM OHA JOHKHA OBITH HE TOJBKO
aKTyaJIbHOW 110 CBOEMY 3HAY€HHIO, HO W OPUTHHAIBHON, HHTEPECHOM IO
COJIEP KAHHUIO.

2. Ilogbop M M3ydyeHHE OCHOBHBIX MCTOYHHMKOB MO TeM€ (KaK MpaBUIIBHO,
pu pa3paboTKe AOKIIa/1a UCTIONb3yeTcsl He MeHee 8-10 pa3nuyHbIX UICTOYHUKOB).

3. CocraBiieHHE CIKMCKA UCTIOIB30BAHHBIX HCTOYHUKOB.

4. O6paboTka 1 cucTeMaTH3aIUs HHPOPMAITUH.

5. Pa3zpaboTka maHa gokiaja.

6. Hanmucanue noknana.

7. [TybnuyHOE BBICTYIUICHHE C PE3YJIbTaTaAMH MCCIICIOBAHU.

Cmpyxkmypa ooknada:

— TUTYJBHBIA JUCT - OIJIaBJICHHWE (B HEM IOCIIEIOBATEIBHO H3JIararoTCs
Ha3BaHUSl MYyHKTOB JIOKJaja, YKa3bIBAIOTCS CTPAHMIIbI, C KOTOPBIX HAYMHAECTCS
KaKJIBIN ITYHKT);

— BBejicHUE ((OpPMYTUPYET CYTh HCCIIEeyeMOi po0IeMbl, 000CHOBBIBACTCS
BBIOOP TEMBI, OMPENIEISAIOTCS €€ 3HAUYMMOCTh U aKTYaJbHOCTh, YKAa3bIBAIOTCS 11€JIb
U 3aJ1a4¥ JI0KJIaJ[a, 1aeTCs XapaKTEPUCTHKA UCIIOJIb3yeMOU JIUTEPATYPhI);

— OCHOBHasg 4acTh (KaXIbI paszen ee, J0Ka3aTelbHO pacKpbiBas
OTIIEJIbHYIO TMpoOJieMy WM OJHY M3 €€ CTOPOH, JIOTHYECKH SBIISIETCS
MPOJIOJDKEHUEM TPEABIIYIIEeT0; B OCHOBHOM YacTH MOTYT OBITH TMPEACTABICHBI
TaOIuUIIbI, TpauKU, CXEMBbI);

— 3aKJIFOYeHHE (TTOABOIATCS UTOTH UM TaeTCs 000OIIEHHBIM BBIBO/I IO TEME
JIOKJIaJia, MPEAIararoTcsl PEKOMEH/IAIINN );

— CIIUCOK MCTIOJIb30BaHHBIX UCTOYHUKOB.

Cmpyxkmypa u cooepaicanue 00K1aoa

1. BBemenue - 3TO BCTyNHUTENbHAs 4YacTh HAYYHO-UCCIIEIOBATEIbCKOM
paboThl. ABTOp JOJDKEH MPUIIOKHUTH BCE YCHIIMSI, YTOOBI B ATOM HEOOJIBIIIOM T10
o0BeMy pazzelie TMOoKa3aTh AaKTyalbHOCTh TEMbI, PACKPBITh MPAKTHUYECKYIO
3HAYMMOCTb €€, ONPEACIIUTD LIeTU U 33]]a4M SKCIIEPUMEHTA WK ero (pparmeHTa.

2. OcHoBHasi yacTb. B Heill packpbiBaeTcsi coaepkaHue nokiana. Kak
MpaBUJIO, OCHOBHAs YacTh COCTOMT U3 TEOPETUYECKOTO0 U TMPAKTHYECKOTO
pasnenoB. B TeopernueckoM paszzene pacKpbIBAIOTCS HCTOPUS U TEOpus
UCCICMyeMON TpOoOJIeMBl, JaceTcs KPUTHYECKUN aHAIU3 JIMTEPaTyphl U
TTOKAa3bIBAOTCS TTO3UIIUN aBTOPA.

B npaktudyeckoM pasnene M3NararoTCs METOIbI, XOA, W Pe3yJbTaThl
CaMOCTOSATEIILHO TPOBEACHHOTO OJKCIIEpUMEHTa Wiu (parmeHTa. B ocHOBHOM
JaCTH MOTYT OBITh TAK)KE MPEIACTABICHBI CXEMBI, JUArPAMMBI, TaOIUIIbI, PUCYHKH
U T.JI.

3. B 3akioueHn# COAepKaTcs UTOTU pabOThI, BBIBOJIBI, K KOTOPHIM MPHUIIIET
aBTOp, M PEKOMEHJAIMHU. 3aKIIOUCHUE JODKHO OBITh KPaTKUM, OOS3aTEIbHBIM H
COOTBETCTBOBATH IMMOCTABJICHHBIM 3a7[a4aM.

4. Cnucok MCHOJb30BaHHBIX HWCTOYHHKOB MPEACTABISIET COOOM TepeveHb
WCIIOJIb30BAHHBIX KHWT, CTaTei, (pamMuimu aBTOPOB MPUBOIATCA B ajihaBUTHOM
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MOPSIZIKE, TIPH ATOM BCE UCTOYHHKH JIAIOTCS MO/ OOIIEH HyMepalue TuTepaTyphl.
B uCXOJIHBIX NaHHBIX MCTOYHMKA YKa3bIBAIOTCA (paMUJIMS U MHUIMAIBI aBTOPA,
Ha3BaHUE pabOThl, MECTO U TOJ U3IAHMUS.

5. Ilpunoxkenuie kK Aokiany ohOPMIISIIOTCS Ha OTAENbHBIX JIHCTAX, MPUYEM
KOKJ0€ JIOJDKHO HMMETh CBOM TEeMaTMYECKHMH 3arojiIoBOK W HOMEpP, KOTOPBIN
MUIIETCS B IPAaBOM BepxXHEM yriy, Harpumep: «[Ipunoxenue 1».

Tpebosarnus k opopmaenuro doxknaoa

1. O6bem mokIIama MOXET KoJebaThes B mpeenax 5-15 medaTHpIX CTpaHHMIT,
BCE MIPUJIOKEHUS K pabOTE HE BXOAT B €€ 00bEM.

2. Jloknan momkeH OBITh BBIOJHEH TPAMOTHO, C COOIOJCHHEM KYJIbTYpHI
U3JI0KEHUSI.

3. O6s13aTeNbHO TOKHBI UMETHCS CCHUTKU Ha HCIOIB3YyEMYIO JTUTEPATYPYy.

4. JlomkHa OBITP CcOONIOACHA  IIOCICAOBATCILHOCTH  HAIMCAHMS
oubmorpaduyuecKoro amnrapara.
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