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1 TACHOPT TIPOI'PAMMBI YYEBHOM JUCIIUILJINHBI
«bJ1.04. ECTECTBO3HAHMUE)»

1.1 ObaacTh NpUMEHEHUSI TPOTPAMMBI

[Iporpamma  y4yeOHOW  OUCUMIUIMHBI ~ SBJISETCS  YacThlO  OCHOBHOM
npodeccruoHanbHOl 00pa3zoBaTeabHOM mporpammel B cooTBeTcTBHH ¢ PI'OC 1o
CIIEIIMAIBHOCTH  cpefaHero  mpodeccuoHanbHoro  oo6pazoBanms  44.02.01
JlomkonbHOe 0oOpa3oBaHHe YIUIYOJEHHOW MOATOTOBKM YKPYMHEHHOW TpYIIIbI
cnenuainbHocten 44.00.00 OOpa3oBaHKe U MEJarOrHYECKUE HAYKU.

1.2 Mecro y4eOHOH JMCHMIUIMHBI B  CTPYKTYpe OCHOBHOI
npogeccnoHaILHON 00pa30BaTeIbHOM MPOTrPaAMMBI:

PaGouas mporpamma yueOHoit auciuruinHbl «bJ1.04 EcrectBo3HaHME»
NpeaHa3HaueHa JJIsI M3Y4YeHUsT €CTECTBO3HAHUS B OpraHU3alUsAX CPEIHErO
poeCcCHOHANBHOTO 00pa30BaHusl, PEATH3YIONIMX 00pa30BaTEIbHYIO MPOTPAMMY
cpeaHero (IoJTHOro) o0IIero oopa3oBaHMsl.

Hucruminaa «bJ1.04 EctecTBo3HaHue» u3ydyaeTcss Kak 0a30BbIN yueOHBIM
npeaMeT 00111e00pa30BaTEILHOTO UK IPOrpaMMBbl CpPEIHETO
poeCcCHOHAILHOTO 00pa30BaHUs — MPOTPAMMBbI TOATOTOBKU CHEIHAIUCTOB
cpeaHero 3BeHa — 1o cnenuanbHocT 44.02.01 JlomkoasHOe 00pa3oBaHUE.

1.3 Heau u 3apa4n y4eOHO TUCHUMILIUHBI — TPEOOBAHUA K pe3yJibTaTaM
O0CBOCHMS YUeOHOI TUCIUILINHBI:

Ilenvro oceoenusn Oucyunaunst — (GopMupoBaHHE Yy OO0ydYaIOIMIUXCA
CHUCTEMBbI 3HAHUWA O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTMHE MHUpPa U METOJax
€CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanOoJiee BAXKHBIMU HJICSIMH U JOCTH>KCHUSIMH
€CTECTBO3HAHHUSI, OKA3aBIIMMHU OMNPENEIIAIONIEe BIUSIHUE HA Pa3BUTHE 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
pPa3BUTHUE TEXHUKU U TEXHOJIOTHH;

— OBJIaJICHHE YMEHUSIMU MPUMEHATH MOJTYUYECHHbIC 3HAHUS JJI1 OOBICHEHUS
SIBJICHUI OKPYXKAIOIIEro MUPA, BOCTIPUATHS HHPOPMAIIMH €CTECTBEHHOHAYYHOTO U
npoeCcCHOHANLHO  3HAYMMOTO  COJIEP)KAHMS; Pa3BUTHE HMHTEIUICKTYaTbHBIX,
TBOPYECKUX CIOCOOHOCTEH W KPUTHYECKOTO MBINUICHUS B XOJI€ MPOBEICHUS
MPOCTEUIINX HWCCIICNOBAHUM, aHAJIN3a SIBJICHUM, BOCHPHUATUS U WHTEPIPETALNU
€CTECTBEHHO-HAYYHOW HH(POPMAIINH;

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

— TPUMEHEHUE €CTECTBEHHOHAYYHBIX 3HAaHUM B NpodecCHOHATBHOU
NESATEIbBHOCTH M TOBCEJHEBHOW JKUM3HM JUIsl oOecnedyeHus 0e301acHOCTH



KU3HENIESITEIbHOCTH; TPAMOTHOTO HCHOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHUI;
OXpaHbI 3/I0POBBS, OKPY>KAIOIIEH CpeJIbl.

OcBoenne copaepxxkanusi yueoHot aucnurivabl «bJ[.04 EcrectBo3Hanue»
oOecrieuynBaeT JOCTIKCHNUE CTYICHTaAMH CICTYIOIINX PE3yIhbTaTOB

JIUYHOCHIHBIX:

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

— FOTOBHOCTD K MPOJIOJDKEHUIO 00pa30BaHMs, TOBBIIIICHUIO KBATU(PUKAIIUN 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
TEXHOJIOTUYECKUE JIOCTMXKEHUSI B 00J1aCTH (PU3MKU, XUMUH, OUOIOTHUU, SKOJIOTUU
JUISL TIOBBIIIEHUS COOCTBEHHOTO HWHTEIJICKTYaJIbHOTO pPa3BUTUS B BBIOpPAHHOM
npo¢eCCUOHATILHON JIEATEIbHOCTH;

— YMEHHUE NMPOaHATM3UPOBATh TEXHOTCHHBIE TTOCIEACTBUSA JI OKPY Karoeh
Cpeibl, OBITOBOM U MPOU3BOJACTBEHHOU JIESITEIbHOCTH YEJIOBEKA;

—  TOTOBHOCTb  CaMOCTOSITEIbHO  JOOBIBAaTH  HOBbIE Uil ce0s
€CTECTBEHHOHAYYHbIC 3HAHUS C HCMHOJB30BAHUEM [JII O3TOr0 JOCTYIHBIX
HMCTOYHHUKOB MHGOPMAIIHH;

— YMEHUE YIPaBIATh CBOEW MO3HABATEIBHOU IEATEIBHOCTBIO, MPOBOIUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEJIEKTYalIbHOTO Pa3BUTHUS;

— YMEHHUE BBICTPAUBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOUIEHUS B KOMaHJE IO
pEIIeHNI0 OOIINX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS,

MemanpeomemHulx:

— OBJIQJICHUE YMEHUSMH M HaBBIKAMU PA3JIMYHBIX BUIOB IMO3HABATEIbHOMU
JEATEIIbHOCTH JIJIsl U3YUEHHUS Pa3HbIX CTOPOH OKPY>KAIOIIETr0 €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 ONpEeNeNaTh LU U 3a7a4M JACSITEIbHOCTH, BHIOMPATh CPEACTBA
JUISL X TOCTUXKEHUS HA TIPAKTHUKE;

— yMEHHUE UCIOJb30BaTh PA3JIUYHBIE HCTOYHUKH [JIS1  TMOJy4YCHUS
€CTECTBEHHOHAYyYHOU WH(GOpPMAIMM U OIICHWBAaTh €€ JIOCTOBEPHOCTH IS
JIOCTUKEHUSI IOCTABJICHHBIX LI€JIEH U 3aaY;

npeoMemHuIX:

—  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 HanOOJiee BAXKHBIX OTKPBITHUAX M JIOCTHIKCHUSIX B
00J1aCTU €CTECTBO3HAHUS, MOBIMABIIUX HA SBOJIIOIUIO TIPEACTABICHUN O IPUPO/IE,
Ha pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;



— c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS
JUIs OOBACHEHMS] OKPYXKAIOIIUX SIBJICHUM, COXPAHEHHS 3/I0pOBbs, 0OECIeUCHUS
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 U3YUCHHS] MEraMHupa, MakKpoMupa U MUKpOMHUPA; BJIaJICHUE
prueMaMi €CTECTBEHHOHAYYHBIX HAOIIOJACHUM, ONBITOB, UCCIICIOBAHUA 1 OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTAaTOB;

— BJIQJICHUE TOHSATUUHBIM allapaToM €CTECTBEHHBIX HAYK, MO3BOJISIONIIUM
MO3HABAaTh MUP, y4aCTBOBATh B JIUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCIOJB30BaTh  pa3MYHbIE  UCTOYHUKM  HMHGOpMAUM  JJI1  MOJTOTOBKHU
COOCTBEHHBIX pabOT, KPUTHUECKU OTHOCUTHCS K coobmenusim CMU, conepxanium
Hay4HYI0 HH(OpMaIIHIO;

— c(hOpMHUPOBAHHOCTH YMEHHUM MMOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOTO 3HAHMUS JUIsl KaXKJIOro 4YEJIOBEKa HE3aBUCHMO 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 pesynbTaTe u3ydeHus TUCUUILTAHBI 00y4YalomUics T0JKEeH

ymemb:

— CpaBHUBATh €CTECTBEHHOHAYUYHbIE OOBEKTHI, aHAJTU3UPOBATH, OIICHUBATh U
000011aTh MOJTYYEHHbBIEC CBEICHUS;

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

— aHAJIM3UPOBATH MPOOJEMbl (PYHKIIMOHUPOBAHUS 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

— 0 POJIA U MECTE €CTECTBO3HAHUS B COBPEMEHHOW HAyYHON KapTUHE MUpA.

1.4 PexoMeHayeMoOe KOJMYECTBO 4YACOB Ha OCBOEHHE MPOrpaMMBblI
Y4eOHOM JUCHMIINHBI:

MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyyatomerocst 216 yacos, B TOM YuCII€:

00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs 144 yaca;

CaMOCTOSITENIbHOU paboThl 0OyUarorierocs /2 yaca.



2 CTPYKTYPA Y COJAEP)KAHUE YYEFHOU JUCIUILINHBI

2.1 O0beM yueOHOM TMCHMILIMHBI M BHABI Y4e0OHO padoThI

Bun yueOHo# padoThI Oo0bem
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 216
O0s13aTes1bHAs Ay IMTOPHAs yueOHas Harpy3Ka (Bcero) 144
B TOM YHUCIJIE:
TEOPETUYECKOEe 00yUeHUE (JICKIIHH) 72
nabopaTOpHBIC 3aHATH 36
MPAKTHYCCKHUE 3aHATUS 36
KOHTPOJIbHBIE pabOTHI —
KypcoBas paboTa (IIpoeKT) —
CamocrosiTesibHas padoTa o0yuawuierocs (Bcero) 72
B TOM YHCIIE!
1. OdopmieHne KOHCIIEKTOB, J0KIa0B, pedepaToB 30
2. Od¢opminenue npe3eHTanuii, TBOPUECKUX OTYETOB U JIp. 20
3. Pewmenue 3amau 22

Wrorosas arrecranus B hopme ouggepenyuposannozo 3auema




2.2 TemaTudeckuii IJIaH u coaep:xkanue ydeoHoiu nucuuniannbl «bJ1.04 EcrecTtBo3Hanue»

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 — pyHaaMeHTATbHasl HAyKa 0 mpupoae. MexaHuka

12

Tema 1.1 ®dusuka —
bynnamenTanbHan
HayKa o mpupoje

Copep:xanue yueOGHOro MaTepuana

1. ECTCCTBGHHO-Hﬁy‘-IHBIFI MCTO/] MMO3HAaHUsA, €0 BO3MOXHOCTH W I'paHULBI TPUMCHUMOCTH.
E,I[I/IHCTBO 3aKOHOB IIpHUPOABI W COCTaBa BCUICCTBA BO Bcenennoi. OTKpBITI/IH B (1)1/131/11(6 —
OCHOBA IMPOrpecca B TCXHUKEC U TCXHOJIOI'MH IIPOU3BOJCTBA

CamocrosTenpHas pa60Ta 06yqa}ou11/1xc;1: HarmyCaHueC JOKIaaa ((OTKpBITI/IH B (I)I/ISI/IKG».

Tema 1.2
Kunematuka

Copep:xanue yueOHOro MaTepuana

1. Mexanuueckoe nBmxkenue. Cuctema orcuera. Tpaexkropust nprxenus. [1yTs.
[lepemenienue. OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUKEHUS.

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

3. PaBHOMEpHOE IPSIMOJIMHEMHOE JIBUYKEHUE.

4. CKopocTh PaBHOMEPHOTO MPSIMOJIUHEIHHOTO JBUKECHHUS.

5. PaBHOyYCKOpEHHOE NPSMOJIMHEHHOE IBUKEHHE.

6. Yckopenmne. CBOOOIHOE MaICHUE TEI.

PRk

J'Ia6opaT0pHoe 3aHATUC! ((CBOGOI[HOC naaCcHuc TCn.

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

N

Tema 1.3
JAunamuka

Copep:xanne yueOHOTo MaTepuana

1. Macca u cuna. B3aumogeiictBue Teil. 3aKOHBI JMHAMUKH.

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

2. Mexanunueckas pabota. MOIIHOCTb.

3. Mexannueckas sHeprus. Kunermueckas sneprus. Kunermuaeckas sHeprusi 1 padora.
IToTeHmanpHas SHEPTUsl B IPaBUTALIMOHHOM II0JIE.

4. 3akoH COXpaHEHUs NOJHOW MEXaHUYECKON SHEPTUH.

[EEN

JlaGoparopHoe 3ansitue: «lccienoBanne 3aBUCMOCTH CHIIbI TPEHHSI OT Beca Teja.
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Paszgen 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. TemnepaTypa kak Mepa CpelHeH KHHETHYECKON YHEPTrUU YaCTHII.
YpaBHEHHE COCTOSHUS UAECATBHOrO rasa.

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

5. Kpucrammueckue n amopdHbIe BENIECTBA.

Ha60paTopHoe 3aHATHUC! «YpaBHeHHe COCTOAHHUA NACAJIBHOI'O I'a3a M I'a30BBIC 3aKOHBI».

CamocrosiTenbHas paboTa oOyJaronuxcs: HaMcaHue Jokiana mno teme: «HacwieHHbri
napy.

Tema 2.2
TepMoanHaMuKka

Coneprxkanne y4eOHOro Marepuasia

1. Buyrpennss sHeprus. Pabora u Temioornada Kak crocoObl M3MEHEHMsI BHYTPEHHEH
SHEPrUHu.

2. TlepBblii 1 BTOPOI 3aKOHBI TEPMOTUHAMHKH.

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

4. TenmoBble MalIMHBI W WX TPUMEHEHHE. OJKOJOTUYECKHE MPOOJEMBI, CBS3aHHBIE C
MIPUMEHEHHEM TEIUIOBBIX MAllliH, ¥ MPOOIEMbI YHEProcOEpeKEHUSI.

[EEN

JlabopaTopHoe 3aHsTHE: «SIBICHUS TOBEPXHOCTHOTO HATSKEHUS U CMAaYUBaHUS.

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

Pa3zpen 3

OCHOBBI 2J1eKTPOAHHAMUKH

11

Tema 3.1
DJIeKTPOCTATHKA

Copep:xanue yueOHOro MaTepuana

1. BzauMmopaelicTBrE 3apsKEHHBIX TeJ. DJIEKTPUUECKHM 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 KOHACHCATOpPA.

6. DHeprus AMeKTPOCTATHIECKOTO TOJIS.

N I I I

JlabopaTopHoe 3ansTHe: «B3anMoaeicTBrue 3apsHKEHHBIX 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.

T RIS

Jlaboparoproe 3ansitue: «COOpKa OJIIGKTPUYECKOW IIEeMH, W3MEPEHHE CHJIBI TOKa U
HaNPSDKCHUS Ha €€ Pa3IMYHBIX YIaCTKaxXy.

Tema 3.3
MarnuTtHoe moJjie

Coneprxkanue yueOHOro Marepuaia

1. MaruuTtHOe 1oJie ¥ €ro OCHOBHbIE XapaKTePUCTUKH. [leiicTBIe MarHUTHOIO IOJIsl Ha
IIPOBOJHMK C TOKOM. 3aKOH AMIiepa. DJIEKTPOABUraTellb. SIBIIEHUE 3JIEKTPOMAarHUTHON
VHJYKIHH.

2. Pacuer cunbl Amnepa u cuibl Jlopenna.

3. MaraurHslil oToK. 3akoH DMU.

[EEN

4. CamouHaykius. UHIyKTUBHOCTb. DHEPrusi MAarHUTHOTO MOJISl TOKA.

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

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

Paznen 4

KoJse0anus v BOJIHBI

Tema 4.1
MexaHnnuyecKue
KO0JIe0aHU M BOJHBI

Copep:xannie yaueOHOTO MaTepHana.

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 JIBFKECHUS. | apMOHWYIECKUE KOJICOaHMS.

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

JlabopaTopHoe 3ansTue: «/3yuenne koaeOaHU MaTEMAaTHIECKOTO MAaSTHHKA)

CamocTosTenpHast paboTa 00y4aronxcs: COCTaBlIeHUe KpoccBopaa o teme «MexaHuueckue
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 DJIEKTPOMArHUTHBIC
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 M TCICBHUICHHUSI.

[EEN

JlaboparopHoe 3aHATHE: « DJTCKTPOMArHUTHBIC KOJICOAHUS.

Tema 4.3
CBeToBbI€ BOJHDBI

CopepxaHue yaeOHOro Marepuana

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

2. Uarepdepennns crera. Jludpakius cera.

3. AudpaknmonHas pemerka.

4. Tlonsipuzanus ceera. Jlucnepcus ceera.

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

RPN

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

CamocrosTenpHas pa60Ta 06yqa}oumxc;1: COCTABJICHUC IIPC3CHTAINN «CBeTOBBIC BOJIHEIY.

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 DiiHIITeIHA A1 BHEIIHero GoTtorddexTa.

4. ®orton. /laBnenue ceera. [lyanusm CBOICTB 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. OnsIT 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 U HCIIOJIb30BaHUE Jla3epa.

JlabopaTopHoe 3ansTHe: «JIMHEHYaThIe 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
SIIPA M 3JIEMEHTAPHBIX | 2. PanmoakTuBHOCTH. BUbI paquoakTUBHBIX MpEBpalleHuil. 3aKOH paJl0aKTUBHOTO 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 yacTuilbl. PyHaMeHTaJIbHbIE B3aUMOJICHCTBHUS. 2
JlabopaTopHoe 3aHsTHE: «SlIepHbIC peaKITUN. 2
Paznen 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. TlpoTocosnHue u npoToriaHeTHele obnaka. O6pa3oBaHue IIIAHET. 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 HeOpraHu4vecKasi XuMust 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. [locrossnnast ABoranpo. Monsipaas macca. 3akoH ABOTajpo.
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. [lepuoanueckuii 3aKOH U CHCTEMa B CBETE YUCHHUS 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 KPUCTAIUIMYECKHUX PEIIETOK BEIIECTB C PA3TMYHBIMUA THIIAMU XUMHUYECKOM
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
PacTBOpsI 1. Bona B mpupose, ObITy, TEXHUKE U Ha MPON3BoAcTBE. DU3NUecKe U XUMHUECKHUE CBOMCTBA
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 3aHsTHe: DU3NUecKre CBONCTBA BOIbI: 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 XUMHYECKON PEAKIMH. TUIThl XUMHYECKUX PEaKIIHil.

2. CKOpOCTh peakiMu U (PakTopbl, OT KOTOPBIX OHA 3aBUCUT. TemioBoi 3PeKT XUMUIECKOH
peakiuu. XMMHYECKOE PABHOBECHE U CITOCOOBI €ro CMEIIEHUS.
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JlaGopaTopHoe 3aHsATHE: XWMHUYECKHE PEAKIUU C BBIACICHHEM TerioThl. OOpaTHMOCTh
XUMHYECKHUX PEAKIU.

CamocrosiTenbHas paboTta o0yyaronmxcs: 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. Metamnsl. Ob1ue Gpuzndeckue 1 XUMUYECKHE CBONCTBA METAJLIOB.
4. Hemetamel. OOmiasi XapakTepUCTHUKA TJIABHBIX MOATPYNI HEMETAUIOB HAa MpPUMEpe
rajioreHoB. BakHelue coelMHEHUsI METAJUIOB U HEMETAJVIOB B MPUPOJAE U XO3SHCTBEHHOMN
JIESITEJIbHOCTH YEJIOBEKA.
JlaboparopHoe 3ansTHE: B3ammopeiicTBue MeTamsioB ¢ HeMmeTaulamMu (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 METAUIOB. XHMHUYECKUE CBOMCTBA COCIMHEHUU
METaJUIOB.
CaMmocrtosiTenbHast pabota oOywaromuxcsi: Peakmuu oOMeHa B BOAHBIX PacTBOpPax 4
anektponutoB. Omnpenenenne pH pactBopa coieil. BeitecHeHue xjgopom Opoma u iona u3
pacTBOPOB X cosiei. B3anMoeiicTBre METaIOB C pacTBOpaMu KHUCIIOT M COJIEH.
Pa3nen 2 Oprannyeckasi XuMHs 14
Tema 2.1 Conepxanue yueOHOro MaTepuasa 8
Oprannuyeckue 1. OcHOBHBIE TOHATHUSI OPTAHUYECKON XUMHH U TEOPHS CTPOEHHUST OPTaHUUYECKUX COCTUHECHHI.
COCJUHECHHUSA MHuoroo6pasue opranndeckux coenunenuil. [lonsitue nzomepun.

2. Vraesogopoasl. [IpenenbHble U HENIpeIeNbHbIE YIIIEeBOAOPOAbL. Peakius nonuMepusanuu.
[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB. YTIEBOAOPOALI KAK OCHOBA MEKYHAPOIHOTO
COTPYJHUYECTBA U BaXXHEUIINN UCTOYHUK popMupoBaHus Oromkera PO.

3. KI/ICHOpOI[CO,Z[Cp)KaH_[I/IC OpraHU4YCCKUC BCIICCTBA. HpeI[CTaBI/ITCJ'II/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 raunepu. L[BeTHbie peakiu 0enKoB.

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 Heopraundeckue emecTsa. OCHOBHBIE )KU3HEHHO HEOOXOIMMBbIE
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 J0o0aBKku. COanaHcupoBaHHOE
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

Paznen 1

BuoJsiornsi — COBOKYNHOCTH HAyK 0 KHBOil mpupoae. MeToabl HAYYHOTO MO3HAHHUS B
ouoJoruu. Kierka

24

Tema 1.1
KuBasi npupoaa kak
00BbeKT U3y4eHust
onosiorumn

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 00y4JaronMXcs: COCTABUTh NEpeUeHb KPUTEPUEB KUBOTO

N

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

Coneprxkanne y4eOHOro Marepuana

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

2. Knetka — cTpyKTypHO-(pYHKIIMOHANBHAS (9J€MEHTapHasl) eAMHUTIA KU3HHU.

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

CamocrogTenbHas paboTa 00yJarouuxcsi: HanMcaHue pedepara Ha MPEIOKEHHYIO TEMY

N

Tema 1.3
CTtpoeHne KJIeTKH

Conepkanuie yaeOHOro MaTepuana

1. Crpoenue kietku. [IpokapuoThl 1 3yKapuOThl — HU3IIKE U BBICIINE KJIECTOYHbIE OPraHU3MBI.
OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKHA JYKAapHOT.

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 3ansatue: CpaBHEHUE CTPOCHHUS KJIETOK PACTEHUM U dKUBOTHBIX 2
CamocrosrenbHas paboTa 00yJaroUIMXcsi: HanucaHue pedepara Ha NPeUI0KEHHYIO TEMY 2
Tema 1.4 Copepxanne yaeOHOro MaTepuana 2
Bbuosnornyeckoe 1.buonornyeckoe 3Ha4eHHE XUMHUYECKUX 371eMeHTOB. Heoprannyeckue BelecTBa B COCTaBe
3HAaYeHHe XHMHYECKHUX | KJICTKH. PoJb BOIBI Kak pacTBOPUTENsS M OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEH Cpelbl
3J1eMEeHTOB. OpPraHU3MOB.
Heoprannueckue 2.YrieBojpl U Iunusl B KiaeTke. CTpykTypa u 6uonorudeckue QyHKIUN OEIKOB.
BelecTsa 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 6aktepuodaru. Heknerounoe crpoeHue, )KU3HEHHbIH UK U €r0 3aBUCUMOCTh
O0axTepuodaru OT KJICTOYHBIX (JOPM KHU3HH.
2. Bupycol — Bo30ynuTenu nHGEKIHMOHHBIX 3a00IeBaHmil; MOHATHE 00 OHKOBUpYcax. Bupyc
nmmyHonedunmra yenoseka (B1Y). Ilpodunaktinka BUY-undekunn.
CamocrosrenbHas paboTa 0OOydarOIIMXCs: BBIACIUTh M J1aTh XapaKTEPUCTHKY OCHOBHBIX 2
MIPU3HAKOB BUPYCOB
Paznea 2 Opranuszm 40
Tema 2.1 Copep:xanue yueOHOro MaTepuana 2
Opranmusm — eqnHoe 1. Opranusm — enunoe menoe. MHorooopasue oprann3MoB. OOMEH BEIIECTBOM U DHEpruei
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 CaMOBOCIPOU3BEIEHUIO — OJHA U3 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 pasMHOXkKeHHEe. OIIoJOTBOpEHHE, €ro OHOJIOrHYecKoe
’KHUBBIX OPTaHM3MOB | 3HauUEHUE.
CamocrosiTenbHas paboTta o0yyaronuxcs: Hanucanue pedepara Ha NPeAJIOKEHHYIO TEMY 2
Tema 2.3 Copepxanne yueOHOTo MaTepuana 2
OnTorenes, 1.llonsiTue 00 WHAMBHUAYadbHOM (OHTOr€HE3), SMOpHOHAIBHOM (3MOpHOreHe3) U
3MOpHOreHe3 NoCcTAMOPHOHAIBHOM pa3BUTHH. MHIUBHUIyadbHOE pa3BUTHE YEJIIOBEKAa M €ro BO3MOKHBIE
HapyIICHHUS.
CamocrogTenbHas paboTa 00yJarouuxcs: 3an0JHeHue TabauIbl «THIIBI SMOpUoreHe3a 2
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CamocrosTenpHas paboTa oOyJaronuxcs: Hamucanue pedepara Ha MPEIOKEHHYIO TEMY 2
Tema 2.4 Copepxanne yaeOHOro MaTepuana 8
3aKoHOMeEpHOCTH 1. O6mume mpencTaBieHUsT O HACIEACTBEHHOCTH W  HW3MEHYHMBOCTU. [ eHeTHueckas
HACJIe/I0BAHUA TEPMHUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBaHue npusHaKkoB y
4eJIOBEKA.
2. Ilonosrie xpomocombl. CLEIIEHHOE C TMOJIOM HacienoBanue. HacienacTBenHsie 0ose3HU
4eJI0BEKA, X NPUYMHBI U poduiiakTuka. COBpeMEHHbIE IPEACTABICHHUS O T'€HE U FeHOME.
[IpakTnueckoe 3ansatue: PenieHne aneMeHTapHbIX TEHETUUECKUX 3a1a4 4
CamocrosTenbHas paboTa 00yJarouxcsi: HanucaHue 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 [IpakTrueckoe 3ansaTue: Pemenne aneMeHTapHbIX TeHETHYECKHX 3a/1a4 2
CamocrosrenbHas paboTa 00yJaroLUXcs: HanucaHue pedepara Ha MpeI0KEHHYIO TEMY 2
Tema 2.6 Coneprkanne y4eOHOro Marepuasia 8
IIpenmer, 3axaun u 1. [Ipenmer, 3agauu 1 METOABI CENIEKIMU. | eHeTHYeCKne 3aKOHOMEPHOCTH CEJIEKITHH.
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 OLIEHKAa ATHYECKUX AaCIEKTOB Pa3BUTHSI HEKOTOPBIX 2
UCCIIeIOBaHUM B OMOTEXHOJIOTHU
CamocrosiTenbHasi paboTa o0yJaronuxcs: HanucaHue pegepara Ha NPeaJIOKEHHYIO TEMY 2
Paznen 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 DBOIIOLNUHN (CTS). I[BI/I)KyLLII/Ie CHJIBI DBOJIFOIIUHA 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
PesyabTaTsl 1.Pe3ynbrarel sBomtoruu. CoxpaHeHHE MHOrooOpasusi BHJIOB KaK OCHOBAa YCTOWYHMBOIO
IBOJIIOLMHU pa3BuTHsI OMOCHEPHI.
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2.1Iprunnbl BeIMHpaHus BUAOB. bruomorndeckuit mporpecc 1 OMOJIOTHYECKUI perpecc.

CamocrodTenbHas paboTa 00ydJaronmxcs: HanMcaHue pedepara Ha MPEUIOKEHHYIO 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
SBOJIIOLIMU. AHTPONOIreHe3 W €ro 3aKOHOMEPHOCTH. JloKa3aTenbCcTBa pOJICTBA UEIOBEKa C
MJICKOITUTAIOIIMMHU KUBOTHBIMHU.

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

W3TOTOBJICHUE OPYIUU TpyJa, MEPeXoi OT PACTUTEIBHOrO0 K CMEIIAHHOMY THUIY MHUTaHUS,
ucronb3oBaHue OrHs. [losiBlieHHE MBICIUTENBHON AEATENBHOCTH M WICHOPA3JAEIbHOU pEun.
[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 00yJaronxcs: HanMcaHue pedepara Ha MPEUIOKEHHYIO TEMY

Tema 4.2
IKoJoruyecKas
XapaKTepUCTHKA BUAA

Copep:xanue yueOHOro MaTepuana

1.Oxonoruyeckue GakTopbl, 0COOEHHOCTH UX BO3JCHCTBHUS.

2.JK0JI0rn4YecKasi XapakTepHUCTHKA BHJIA.

3.IlonsiTne 00 »dKomormueckux cucreMax. llemu mnHTaHUA, TpopUUECKUE YPOBHHU.
buoreonenos kak 3xocucreMa.
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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: Pemenne 3KoJI0Orn4ecknx 3anad

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

N

CamocrodTenbHas paboTa 00yJarouxcsi: HanMcaHue pedepara Ha MPeIOKEHHYIO TEMY

Tema 4.3
buocdepa —
rjaodajabHasi
IKOCHCTEMA

Conepkanre yaeOHOro MaTepuana

1. buochepa — rmobanpHas sxocucreMa. Yuenue B. U. Bepnanackoro o 6mocdepe. Ponb
YKUBBIX OPTAaHU3MOB B Onocdepe.

2. buomacca. buonornueckuii Kpyropopor (Ha puMepe KpyroBopoTa yriepona).
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3. OCHOBHBIC HamNpaBIICHUs BO3JCUCTBUS uYenoBeka Ha Oumocdepy. Tpanchopmarus
€CTECTBEHHBIX IKOJIOTHUECKUX crcTeM. OCOOEHHOCTH arpodKOCUCTEM (arpoIeHO30B).

[TpakTryeckoe 3aHsTue: PelieHre 9K0J0rH4ecKux 3a1au 2
[IpakTuyeckoe 3aHsATHE: AHAIM3 M OIEHKA MOCIEACTBHIA COOCTBEHHOH IESATEIHHOCTH B 2
OKpy’Karollel cpesie, ri100ajlbHbIX 3KOJIOTHYECKUX NTPO0JIeM U ITyTel UX pelIeHus

CamocrosarenbHass pabora oOywarommuxcs: S3Kckypcus 1o Teme «EcTecTBeHHble U 2
UCKYCCTBEHHBIE  HKOCHCTEMBl  (OKPECTHOCTH  HIPOQECCHOHATIBHOM  00pa30BaTEIbHOM
OpraHM3aIH)»

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

Jli XapaKTepUCTUKU YPOBHS OCBOCHMSI yUeOHOr0 MaTepualla UCIOJIb3YIOTCs Clelylolue 0003HaueHus:
1. — o3HaKOMUTENbHBIH (Y3HaBaHUE paHEee U3yUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, UHCTPYKLUH WIH [I0J] PyKOBOJICTBOM)
3. — IPOAYKTHBHBIN (ITAHUPOBAHUE U CAMOCTOSTEIBHOE BBIIIOJHEHUE JCATSILHOCTH, PEIICHUE TPOOIEMHBIX 3a71a4)
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2.3 UntepakTUBHBbIE (OPMBI 3aHATHIH

Ne Bun NutepakTuBHas
Tewma 3ansTHA
/i 3aHATUS dbopma
HNurtepakTuBHOE
1 |Puszuka— aMeHTaJbHas Hayka o npupoae (1 4. JI
ymn K pupone (1 4.) BBICTYIUICHUE
Wure e
2 |Kunemaruka (1 4.) J HTCPAKTHBHO
BBICTYILJICHHE
3 [Kunemarwuka (1 4.) JI3 Pabota B rpynmax
4 |Innamuka (1 4.) JI3 Huckyccus
Hurepak oe
5 |3axoHbl coxpaHeHus B MexaHuke (1 4.) JI HTCPAKTHBH
BBICTYIUICHUE
6 |3axonbl coxpanenus B Mexanuke (1 4.) J3 «Mo3roBoi mTypM»
7 |MonekynspHas ¢pusuka (1 4.) J3 PaGora B rpynmax
8 |MonekymsipHas ¢pusuka (1 4.) J Huckyccus
HNuTepaktrBHOE
9 [Tepmommuamuka (1 4.) J p
BBICTYIUICHUE
10 [Tepmonunamuxka (1 4.) J3 PaGora B rpynmax
11 [Dnexrtpocraruka (1 4.) JI Huckyccns
12 [Dnexrpocraruka (1 4.) J3 Pabora B rpynnax
. Hurepa oe
13 |[TocTostHHBIHM TOK (1 4.) JI HICpAKTHBH
BBICTYIUICHUE
. HNHurepa oe
14 [[TocrostHHBIN TOK (1 4.) J3 HTCPAKTHBH
BBICTYIUICHUE
15 |Mexannveckue kosebanust U BOHBI (1 4.) J bunapnas nekuus
16 |Mexannveckue kosebanust U BOHBI (1 4.) 13 WNHuTtepakTuBHOE
BBICTYIIJICHHE
17 [[Tepuoanyeckuii 3aKoH
u [lepuonnueckas cucteMa XUMHYECKHUX 3JIEMEHTOB /JI. J Juckyccus
1. Menneneena (1 4.)
18 [[Tepuoanueckuii 3aKoH .
«Mo3srosoi
u [lepuonnueckas cucremMa XUMHUYECKUX 2JIEMEHTOB /1. J3
HITYPM
. Menneneesa (1 u.)
19 |Crpoenue Bemectna (1 4.) I3 Pa6ota B rpymnmax
20 [Ctpoenue Bemectpa (1 u.) J Jluckyccust
21 |Bopna. PactBopsr (1 4.) J3 Pabota B rpymmax
22 |Heoprauuueckue coeaunenus (1 4.) JI bunapnas nexuus
23 [Heopranuyeckue coeaunenus (1 4.) 13 WNurtepakTuBHOE
BBICTYIIJICHHE
24 |Oprannveckue coenaunenus (1 4.) JI Huckyccus
25 |Oprannueckue coenuuenus (1 4.) 13 «Mo3srosou
HITYPM
26 |KieTka — CTpYKTYpHO-(QYHKIIHOHATBHAS
PYKTYpHO-QyHKIL 113 Pa6ora B rpynmax
(anemenTapHasi) enuHuna x)u3HU (1 4.)
27 |KneTka — CTPYKTYpHO-(YHKIIHOHATHHAS
PYKTYpHO-@YHKIL JI Juckyccus
(anemenTapHast) eauuua xu3uu (1 4.)
28 |buonoruyeckoe 3Ha4eHUEe XUMHUYECKUX AJIEMEHTOB. 113 Pabota B rpymnmax
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Heopranuueckue BemiecTBa
B cocTaBe kieTku (1 4.)
29 Bupycsl u 6aktepuodaru (1 4.) J bunapnas nekius
30 [3akonHomepHocTH HaciemoBanus (1 d.) T HNHTepakTuBHOE
BBICTYIIJICHHE
31 [3akoHomepHocTH HaciemoBanus (1 d.) 113 Huckyceus
I'eHeTnyeckue 3aKOHOMEPHOCTU U3MeHYMBOCTH (1 4.) JI bunapnas nexnus
['eHeTHYeCKHE 3aKOHOMEPHOCTH M3MEeHUYHBOCTH (1 4.) m «Mo3sroBoit
HITYPMY
32 [Dkomoruueckas xapakTepuctuka Buza (1 u.) m «Mo3roBoit
HITYpMY
33 [Dkomoruueckas xapakrepuctuka Buaa (1 u.) J BunapHas nekmust
34 |buocdepa — rmobanbHas s3xocucrema (1 4.) J Juckyccus
35 |buocdepa — rinodanpHas skocuctema (1 4.) I13 Pabota B rpymmax

3 YCJOBHUSA PEAJIM3AIIMU YYEBHOM JUCIHUATIJIMHBI

3.1 TpebdoBanuss K MHHAMAJIBHOMY MaTepHAJIbHO-TEXHHYECKOMY
o0ecre4eHHI0

Peanuzanus yueOHON NUCHMIUIMHBI TPEOYeT HANMUYKA IIKOJIBHOTO KaOMHETa
XUMHH, OCHAIIIEHHOTO CIEAYIOIINM 000Dy I0BaHHEM

— ABTOMaTHM3MpOoBaHHOE pabodee MeCTO TMpemnojaBareisi B COCTaBe
(TepcoHanbHBIA KOMIBIOTEP, TPOCKTOP, SKPaH HACTEHHBI ); KOJIOHKU

1 y4eOHO-HarJIs JHBIMU OCOOUSIMU:

—HaOOpel  MHIMBHIAyaJIbHOro  0a3oBoro  o0OpyAOBaHMS;  HAOOPHI
BCIIOMOTaTeJIbHOTO 000pYJIOBaHMs; KOMIUIEKThl KOJO, NHUIETOK, IMJIWHIPOB,
CTaKaHOB XUMHUYECKHX; KOJUIEKIMS «AIIOMUHUIY; Kosulekuus «MuHepaiby»;
JTUCTUILIATOP, BECHI yueOHbIe, HAOOp M1l paboThl ¢ razamu; koyuiekuus «HedTby;
komekuusa  «Crekno»;  koiekuus — «TomnmBo»; MoOnAenb — «HATypajibHbIE
3JIEMEHThD»; Habop «OpraHuueckue BellecTBa»; Habop «MuHepaibHbIE
ynobpenusi; Habop «Honuth»; HaO0p «Heopranuueckue BemiecTBa»; HaOOp
«Tanorensr»; Habop «Metammey; Habop «Hwutpate»y; Habop «CoenuHeHus
xpomay; Habop «CoenanHeHuss MmapraHia»; Habop «KuCIOTBDY; IMEKTPOILTUTKY;
JIOCKa JJI CYIIKY MOCY/Ibl; OaHsI KOMOMHUPOBAHHAS,

— IIpesenranuu.

Peanuzanust yaeOHOM TUCHUIUIMHBI TPEOyeT HAIMYUS IIKOJIHHOTO KaOWHETa
OHMOJIOTMH, OCHAILIEHHOTO CIEAYIOIIUM 000PYI0BAaHUEM:

— ABTOMaTH3MpOBaHHOE pabodee MECTO TMpenojaBareisi B COCTaBe
(mepcoHambHBIA KOMIBIOTEP, MPOESKTOP, 3KPaH HACTEHHBIHN ); aBTOMAaTU3UPOBAHHBIE
paboune mMecta 0O0ydyaromuxcs B COCTaBe (MEPCOHAIBHBIA KOMITBIOTEp — 8 IIT.);
MeJoBas ydyeHHYeckas JI0CKa; BeO-kKaMepa Ha MOJBMKHOM INTAaTHUBE; KOJOHKU
Genius; KOMIUIEKT MMKpPOIpPENapaToB JJsi CTEPEOMUKPOCKOIA; MHKPOCKOI
JIEMOHCTPALIMOHHBIN; MUKPOCKOII y4eOHBIN (IIKOJIBHBIN); HA0Op MYyJsDKel TpudoB
CbeOOHBIX U SIIOBUTHIX; HAOOp MYJSDKENH KOPHEIJIOABI U IJI0JIbI;, HAOOp MyJIshKe
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oBoleit; Habop mymspkel ¢ppykroB; npuntep HP LASER JET; crepeomukpockomn
y4eOHBIM; TOpCc 4yeoBeka (pazdopHas Mojenb); IudpoBas kamepa sl padOTHI C
onTHYeCKUMHU mnpubopamu (3 MIHKC); penbedHbIe TAaOMUIBI, BOPOHKA
nabopaTopHas; puoop ISl IEMOHCTPAIIMK BOJHBIX CBOMCTB MOYBBI; IPUOODP s
JEMOHCTpPALIMM  BCACBIBaHUS BOJABI KOPHSAMHU; TpuOOp Juisi OOHapyKEeHUs
JIBIXaTeJILHOTO Ta3000MeHa y pacTeHU; MpuOOp AJid CpaBHEHUS YTIECKUCIOTO rasa
BO BJIIXa€MOM M BBIJIBIXa€MOM BO3/yXe; MNPOOHMpKa; CKeJeT TroJiyOs; CKelleT
KOCTUCTOM pBIOBI; CKEJIET KpOJIMKA; CKEJEeT JSATYLIKH; CKEJIeT YeJIOBeKa Ha
posnkoBo# nojactaBke (170 cm); ckener yenoBeka Ha mTaTuBe (85 ¢M); CIUPTOBKA
nabopaTopHas TUTasl; CTaKaH BBICOKUI ¢ aeneHusaMu S0 mit; ctynka gpapdoponas ¢
nectukoM Ne 3; Topc denoBeka (pa3dbopHas Mozenb, 42 ¢cM); YCTpOHCTBO 00paTHOM
INPOEKIMHU; IIBETOK BAaCWIbKa; LBETOK TIOpOXa; LBETOK KamyCThl; IIBETOK
KapTodes; UBETOK MEepCHKa; IBETOK MOACOJHEYHUKA; [IBETOK MIIEHUIIBI, [IBETOK
TIOJIbIIAHA; [IBETOK SIOJIOHU; IMJIMHP MEPHBIA C HOCUKOM; UG poBas KaMmepa s
paboThI ¢ ONTUYECKUMU MprubopamMu (3 MIUKC); HUGPOBON TaTIYMK apTEPUATBHOTO
JABICHUS; LHUQPPOBOM JaTYMK BIAKHOCTH; LU(POBON JaTUUK  JbIXaHUS
(cupometp); UUPPOBOM AATUMK MyJIbca; HUGPOBOM NAaTYUK TEMIIEPATYPHI;
nuppoBoit maruuk OKI; mratuB s mpoOupok 10 THe3m; dKpaH s
JUHAMUYECKUX MocoOuit; repbapuu (9 mrT.); ropTanb B pa3pese (MOJENb); JaTYUK
ONTUYECKOM IUIOTHOCTH MpHU 525 HM; IaTUUK ONTUYECKOU TIIOTHOCTU npH 590 HM;
JIepKaTeNu MIaCTMACCOBBIE; JKEIYIOK B pa3pe3e (MOJENb); 3aKUM MPOOUPOYHBIN;
Koj0a koHmyeckas 500 MII.; KOJJIEKIHMH;, KOMILUIEKT MHUKPOMPENapaToB s
CTEPEOMUKPOCKOIA; KOMIUIEKT MYJIbTUMEIUNHBIX CPEJICTB OOYyYEeHHUS MO KypCy
OMOJIOTMH; KOMIBIOTEp C MPOrPAMMHBIM OOECIEYEeHUEM; KOMIIbIOTEPHBIN
U3MEPUTEITBHBI  KOMIUICKT; JIOKKA JUIsl CKWTAHUS BEIIECTB, MPUOOp s
JIEMOHCTPAIIMHA BOJHBIX CBOWCTB IOYBBI, MPUOOP TSI IEMOHCTPAITMN BCAChIBAHUS
BOABl KOPHSAMHU; TpuOOp i OOHAPYKEHHS JIXaTeTbHOTO Tra3000MeHa Yy
pacTeHuil; TpUOOp NI CPAaBHEHMs YIJIEKMCIOTO Ta3a BO BJBIXa€MOM H
BBIJIBIXaEMOM BO3yXe

U y4eOHO-HATJISITHBIMU TTOCOOUSIMHU:

— IIpesenranun; Mogens «Yepen uyenoBeka»; Mopgens rmaza; Mogenb
KOHEUYHOCTH JIomaan; Mojeinb KOHEYHOCTH OBIBbI, Mojens Mo3ra B paspese;
Mogens HOoca B paspese; Monenb cepiua B paspese; Monenb crpoeHue ctelms
pactenusi; Mogenb ctpoenusi kopHsi; Mogens crpyktypbl JHK (pa3zbophnas);
Mopnenb-anminkauus «ArpoieHo3»; Monens-anminkauus «buocuHTe3 Oenkay;

Monenp-anminKanus «buochepa wu YEJIOBEKY; Moaenp-anrummkanys
«l"ameTorene3 y JKUBOTHBIX»; Mopenp-anmmkanus «l eHeasoruyeckum MeTox
AHTPOMIOTEHETUKI; Moaenb-anmmKanus «I'eHetuka TPYIIII KPOBW»

(IemMoHcTpalMoHHbI Habop 24 kapThl); Moaens-anminkanusa «['eHeTnka rpymnmn
KpoBW» (pasgaTounblid Mmarepuan 10 kommuiektoB mo 24 kaptel); Mojenb-
anmdkanus  «/leneHue kieTtkd. Muto3 u Meno3»; Mojenb-anminKanys
«JlurubpuaHoe ckpemmBanue»; Moaenb-anmiukanus «Kiaccudukaiys pacTeHu
U KUBOTHBIX»; Moenb-anmmkaius «MOoHOTHOpUIHOE CKpemrBaHue»; Moaeb-
anmmkauua «HacnenoBanue pesyc-dakropa»; Monens-anmnukanus «Ilepexpect
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xpoMocom»; Mogenp-anmukanus «Pa3zmuoxenne mxa»; Moaenb-anruimKanus
«Pa3zmHOXeHue cocHb; Mogenb-anmukanuss «CTpoeHue KIeTKu»; Moenb-
anmmukarus « Tunuanaelie OnornieHo3wl»; Habop «Taitael Mukpobuonoruu. LlapcTBo
rpuboB»; Habop ansa MukpockonupoBanus 1o ouonorun; Habop mymsokeit «/lukas
dopmMa M KyJabTypHbIE copTa TOoMaroB»; HabGop wmymskedt «[lukas dopma u
KyJbTYpHBIE copTa si010HM»; Habop mymskeit «KopHernoasl u mioas»y; Habop
MyJsbked rpuboB; Habop wMymspkelr oomieit; HabGop Mymspkedt  QpyKToB;
Harnsiqnoe mnocobue «Komriekt oOydaromux mnporpaMMm 1o Ouomorum 6-11
kiacceby; [lopTpeTs Ononoros; [louka B pa3zpese (MOJIeb).

Peanuzauus yueOHON NUCHMIUIMHBI TPEOYET HANMUYKS IIKOJIBHOIO KaOMHETa
(U3HUKH, OCHAILIEHHOTO CJIEAYIOINUM 000PY/I0BaHUEM

— ABTOMaTU3UpPOBaHHOE paboyee MECTO MpPEenojaBaTeisi B COCTaBE
(mepcoHaNbHBIA  KOMIBIOTEP, MPOEKTOpP, HHTEPAKTUBHAS JIOCKA); KOJOHKH;
aBTOMATHU3MPOBaHHbIE MecTa 00yyaroluxcs (epCoHaIbHbIA KOMIBIOTEP — & LIT.);
MeJoBas yueHUYecKas 10cKa; TenaeBu3op «CHekTp»; KaOMHEeT (PU3UKU B COCTaBE;
MYJbTUMEAUMHBIA MPOEKTOP «BENg»; HO3UMETP; HAO0p «NEKTPUUYECTBO 4»;
HA0Op «3BYKOBBIE BOJIHBIY; Ha0op «MexaHuKay; Ha0Op MO CTaTUKE C MAarHUTHBIMU
JepKaTeNsIMU; TpaHCPOPMATOpP YHUBEPCAIBHBIN;, KOMIUIEKT AJIs JAEMOHCTPALUU
AJIEKTPOMArHUTHBIX BOJIH; HOpHOOp M JEMOHCTpAllMM 3aKOHOB BHEIIHETO
dbotorddexra; anemomeTp

1 y4eOHO-HarJIs JHBIMHU OCOOUSIMU:

— IIpe3enTanumn.

Peanuzanus yueOHOM NUCUUILIMHBI TpeOyeT HAIUYUS Y4EOHOU ayJUTOPHUU
JUJISL TPOBEJICHUS YUEOHBIX 3aHSATUM, OCHAIIIEHHON CIEIYIONUM 000pYI0BAaHUEM:

— ABTOMaTu3MpOBaHHOE padodee MECTO TMpenojaBareiss B COCTaBe
(mepcoHaNbHBIN KOMITBIOTED, IIPOEKTOP, WHTEPAKTUBHAS JI0CKA);
aBTOMATU3UPOBAaHHBIE MecTa oOydaronuxcsi (MepCoOHaNbHBIN KOMMbIOTep — 12
IIT.); KOJIOHKU; MEJIOBasi yueHUYecKas 10CKa

1 y4eOHO-HarJIsIIHbIE TOCOOUS:

— [Ipe3enranum.

3.2 UudopmanuonHoe odecnevyeHne 00y4yeHus

Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3AaHui, WHTEepHeT-pecypcos,
JOTOJIHUTEIbHOI JTUTEePaTypPhl

OcCHOBHBIC HCTOYHUKH
dusuka

1. Msikumies, I'. SI. ®usuka: Monekynsapuas ¢usuka. TepmoauHamuka. 10
Kjacc. YrayOnéHubiil ypoBeHb : yueOHuK / I'. SI. Mskumes, A. 3. Cunskos. — 4-¢
u3a., crep. — M. : lpoda, 2016.— 351 c. — ISBN 978-5-358-17005-6. — Tekcr :

HEMOCPEICTBEHHBIN.
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Xumus

1. I'abpuensn, O. C. Xumus. 10 knacc. ba3zoBelit ypoBenb [Tekcr] : yueOHUK
/ O. C. T'abpuensn. — 4-e uznanue, crepeorunHoe. — M. : [Ipoda, 2016. — 192 c. —
ISBN 978-5-358-16955-5. — Tekcr : HenmocpeCTBEHHBIM.

2. 'abpuensn, O. C. Xumus. 11 knacc. bazosiit ypoBenb [Tekcr] : yueOHUK
/ O. C. T'abpuensn. — 3-¢ uznanue, crepeoruntoe. — M. : [Ipoda, 2016. — 224 c. —
ISBN 978-5-358-16101-6. — TekcT : HemocpeCTBEHHBIM.

buosaorus

buonorusa. 10 knacc : yueOHUK 1151 0011€00pa30BaTeIbHBIX OPraHU3aIni :
6a3oBeii ypoBeHb / mon pemakinuend J[. K. bemsera, I'. M. Jlpimmuma. — 5-e
u3zlaHue, ucrpasiennoe. — Mocksa : [Ipocsemienne, 2018. — 223 ¢. — ISBN 978-5-
09-057764-9. — TekcT : HEMOCPEICTBEHHBIN.

buonorus. 11 knace : yueOHUK 1151 00111€00pa30BaTEIbHBIX OpPraHU3aIM :
6a3oBbIii ypoBeHb / mon pemakuued [[. K. bemsea, I. M. Jlpimmuna. — 4-e
u3nanue, ucrpasieHHoe — Mocksa : [Ipocsemienue, 2018. — 223 ¢. — ISBN 978-5-
09-057332-0. — Tekcrt : HEMOCPEICTBEHHBIH.

EcrectBoznanme: 10 xmacc / H.C. IlypeimeBa, W.B. PaszymoBckas,
M. A. Bunnuk u Jp. ; nox penakuueit 1.B. PazymoBckoil. — MockBa : ®U3MaTiIuT,
2018. — 384 c. — ISBN 978-5-9221-1751-7. — Tekct : anexkrponnbiii. — URL:
http://biblioclub.ru/index.php?page=book&id=485238

JlonoJIHUTEIbHbIe HCTOYHUKH

Dusuka
1. PoquonoB, B. H. ®duzuka nns xomiemkend : ydeOHoe mocoOue s
cpeanero mnpodeccuoHanbHOro obpaszoanus / B. H. PoamonoB. — Mocksa :

M3natensctBo IOpaiit, 2020. — 202 c¢. — (IlpodeccuonanpHoe 0Opa3zoBaHuE). —
ISBN 978-5-534-10835-4. — Texkcr : anexrponnsiit / ObC FOpair [caiit]. — URL:
https://urait.ru/bcode/449187

Xumus
1. Axmenosa, T. M. EcrectBo3nanme / T. 1. Axmenoa, O. B. Mocsruna ;
Poccuiickuii rocynapCTBEHHBIM YHUBEPCUTET TMPABOCYAMs. — 2-€ W3JIaHUe,
WCIIpaBJICHHOE U JornoiaHeHHoe. — Mocksa : PI'VII, 2018. — 340 ¢. — ISBN 978-5-
93916-694-2 — Tekct : AIEKTPOHHBIN — URL:
http://biblioclub.ru/index.php?page=book&id=560540
buosorus

1. CeupunoB, B. B. EcrectBo3Hanue : ydyeOHOe mocoOue Jjisi CpEeIHEro
npodeccuonansHoro oodpazosanust / B. B. Cupunos, E. . CBupunoBa. — 3-¢
u3d., ucnp. u gon. — MockBa : MzmarensctBo HOpaiit, 2019. — 310 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-10099-0. — Tekct :
anekrponnbit // DBC Fpaiit [caiit]. — URL: https://urait.ru/bcode/438426

4 KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YYEFHON

JUCIHUIIIUHBI

Kontpoibr ¥ omeHka pe3yslbTaTOB OCBOEHUS YYEOHOW UCHUIUIMHBI
OCYLLECTBJISIETCS MPENOAABaTeNIEM B MPOLECCE MPOBEACHUS MPAKTUUECKUX 3aHSATHUH,

23


http://biblioclub.ru/index.php?page=book&id=485238
https://urait.ru/bcode/449187
http://biblioclub.ru/index.php?page=book&id=560540
https://urait.ru/bcode/438426

TECTUPOBAHMS, a TAKXKE BBITIOJTHEHUS OOYUYAIOIIUMUCS WHIAWBUIYAIBHBIX 3aJIaHHM,
MIPOEKTOB, UCCIICAOBAHUN.

PesyabTaTnl 00yueHus
(ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHus

B pesyiapraTte H3ydeHUS JUCIUILIHHBI
00yJarouics T0KeH
yments

— CpaBHUBATb CCTCCTBCHHOHAYYHBIC O6’bCKTBI,
AHaJIM3UpPOBATh, OLICHHUBATh n 0606H_[3TB
IMOJIYYCHHBIC CBCICHUA

IIpakTrueckoe 3ananue
VYcrHblit onpoc

— OOBACHATH pe3yibTaTbl CCTCCTBCHHOHAYYHBIX

JKCIIEPUMEHTOB, pelaTb JJIEMEHTapHbIE
¢busnueckue, XUMUYECKHE, Ounojoruyeckue
3aJ1a4H;

[IpakTrueckoe 3ananue
VYcrHblii onpoc
KonTponbnas padora

— aHAJIM3UPOBATh MPOOIEMbI (PYHKIIMOHUPOBAHHUS
€CTECTBO3HAHUS B COBPEMEHHOMN KYJIbTYPE;

[IpakTrueckoe 3ananue
VYcrHblii onpoc

3HAmMb»

— OCHOBHBIC MCTOJAbl HAYYHOI'O IIO3HAHUA,
HCIIOJIb3YCMBIC B C€CTCCTBO3HAHUMU: Ha6J'IIOI[eHI/IC,
OIMMCAaHUC, UBMCPCHUC, DKCIICPUMCHT,

[IpakTrueckoe 3ananue
VYcrHblii onpoc
TectupoBanue

- OCHOBOIIOJIararomue IIOHATHA,
3aKOHOMCPHOCTH, 3aKOHbI )51 TCOpHUU
C€CTCCTBO3HAHUS, TCPMUHOJIOTUIO 1 CUMBOJIUKY,

IIpakTrueckoe 3ananue
YceTHBII onpoc
TectupoBanue

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

IIpakTrueckoe 3ananue
YceTHBII onpoc

TectupoBanue

S METOOANYECKUE PEKOMEHJIALIMHA 110 OPTAHU3ALIU
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

YcnemHoe uzydeHue Kypca TpedyeT mocemeHus JeKIUui, akTUBHOM paboThl
Ha MPAKTUYECKHUX 3aHSATHUSAX, BBITIOJHEHUS BCEX YUEOHBIX 3aJJaHUM MPENo1aBaTelis,
O3HAKOMJICHUSI OCHOBHOW U JIOTIOJTHUTENBHOMN JIuTepaTypoil. Pabota ¢ KoHCTIEKTOM
JEKUAW MPEeAnosaraéT MPOCMOTP KOHCIIEKTa B TOT K€ JCHb NOCJIE 3aHATHH,
MOMETKY MaTepuajia KOHCIEKTa, KOTOPbIA BBI3BIBAET 3aTPyIHEHUS IS
noHnnmanus. IlomblTaiiTech HAaWTH OTBETHI HAa 3aTPYIHUTEIBHBIE BOIPOCHI,
WCIOJIb3Yysl PEKOMEHIYEMYK JUTEparypy. Eciam camMoCTOSITENIbHO HE YIalloCh
pazo0patbcsi B Matepualie, chopMyIUpyHTe BOIPOCH U 0OPATUTECHh 3a MTOMOIIBIO
K MPETo/IaBaTe 0 Ha KOHCYJIbTAIIMU WM OJIM>KaMIIIeH JISKIUH.

Peryngapuo otBoauTe BpeMs sl MOBTOPEHUSI MPOWIEHHOIO MaTepuala,
MPOBEPsIsi CBOM 3HAHWS, YMEHHUS M HABBIKM IO KOHTPOJBHBIM Bompocam. [l
BBINIOJIHEHUST MHCBMEHHBIX JOMAIIHUX 33JaHUil HEOOXOJIMMO BHHUMATEIILHO
MPOYUTATh COOTBETCTBYIOUIMHN pa3zen ydyeOHHKa W MpopadoTaTh aHAJIOTUYHBIC
3aJ1aHUsl, PACCMATPUBAEMbIE ITPEINOIaBATENIEM HA JEKIMOHHBIX 3aHATHUSX.
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OCHOBHBIM METOJIOM CaMOCTOATEIbHOW pabOThl SBISETCS H3yUYEHUE U
y4e0HO-METOIMYECKUX MATEepUajoB, HAYYHOU JHUTEpaTyphbl, B TOM YHUCIE U3 CETU
WHuTepHeT, U MPUMEHEHHUE U3YYEHHOTO Ha MPAKTHKE.

AnropuT™m paboThl HAJ KaXA0W TEMOM:

— M3y4YUTE COJIEpKaHHE TEMbl BHAuaje IO JIEKIIMOHHOMY Marepuainy, a
3aTeM M0 APYTMM UCTOYHUKAM;

— MPOYUTANTE NOMOJHUTEIBHYIO JUTEPATYpPy U3 CIHCKA, MPEAJIOKEHHOTO
IpernoaaBaTesniem;

— BBINUIIATE B TETPaJb OCHOBHBIE KATETOPUH U IEPCOHAIMH IO TEME,
UCIIOJIB3YS JIGKIIMOHHBIM MaTepHall WK CIOBAPH, YTO MOMOXKET ObICTPO MOBTOPUTH
MaTepual Mpu MOArOTOBKE K Caue TEeMbI HIIA HK3aMEHa;

— COCTaBbTE KpAaTKUU TJIaH OTBETA MO KaKIOMY BOIPOCY, BHIHOCUMOMY Ha
0OCY>KIIeHIEe Ha CEMUHAPCKOM 3aHSITHH;

— BBIYUHTE ONPECIICHUSI TEPMUHOB, OTHOCAILIUXCS K TEME;

— IPOyMaiTe MpUMEPhI U WIUTFOCTPALIMH K OTBETY 0 U3y4aeMOU TEME;

— TpPOAYMBIBAMTE BBICKA3bIBAaHUA IO TEeMaM, MPEAJIOKEHHBIM K
CEMHHAPCKOMY 3aHATHIO.

PekoMenaanuu o padbote ¢ TUTEpaTypoOil:

— O3HAKOMBTECh C AHHOTAIMSIMU K PEKOMEHJOBAHHOW JIUTEpaType H
OIIpEEIUTE OCHOBHOM METOJ| U3JI0KEHHSI MaTepHralia TOro WM HHOTO UCTOYHUKA,

— COCTaBbTE COOCTBEHHBIC AaHHOTAIIMH K JPYTMM MCTOYHHUKAM Ha KapTOYKax,
YTO TIOMOXXET MpHU TOATOTOBKE pedepaTroB, TEKCTOB peyeil, MpU MOATOTOBKE K
IK3aMEHY;

— BBIOEpUTE T€ HCTOYHHMKH, KOTOpbIe Hamboyiee MOAXOAAT IS M3y4eHUs
KOHKPETHOMN TEMBI.

[IpakTika mpenonaBaHus €CTECTBO3HAHMUSA TMOKA3bIBAET HEOOXOIUMOCTD
IIMPOKOTO BHEIPEHUSI CAMOCTOATEIbHBIX paObOT B POLIECC OOYUEHHUS.

BoimonHsst Ha 3aHATHSX Pa3IUYHOTO pojJia 3ajaHusi, OO0ydaroIIuecs
npuoOpetatoT Oosiee TrayOOKME€ UM TPOYHBIE 3HAHUS 10 JUCHUILIMHAM
€CTECTBEHHOHAYYHOTO LIUKJIA.

CamocrosiTennbHbIe paOOThl Ha 3aHITHU MOTYT OBITh MPOBEICHBI KakK IPH
M3YYEHUU HOBOT'O MaTepualia, TaK U MPU €ro 3aKperyIeHUH U IPOBEPKE 3HAHUMH, T.
€. Ha Bcex Jramax oOyueHus. MHorme paboThl CTYIAEHTOB BBIMOJHSIOT IO
PYKOBOACTBOM TipemogaBaTens. [lpu 5ToM 3amaHus MoOryT OBITH JIHOO
OJIMHAKOBBIMH I BCEX OOYYArOMIMXCs, TMOO Pa3HBIMU O CTETICHH CJIOXKHOCTU
wim 1o oObekTaM u3ydeHus. (CaMOCTOSITENbHBIE paloThl, CBSI3aHHBIE C
UCTIONIb30BaHUEM HATYPAJIbHBIX OOBEKTOB (KHMBBIX JKHBOTHBIX, KOJUICKIIWH,
BJIQKHBIX MTPEMapaToB, CKEJIETOB), MPOBOISATCS IO YCMOTPEHHIO MPENOo1aBaTesl.

OpranuzoBaHHBIC BO BpeMsl U3y4YeHHS] HOBOI'O MaTepHalia CaMOCTOSTEIbHbBIE
paboThl OyAyT HOCHUTH HCCIEIOBATEILCKUI XapakTep, CIYXUTh HCTOYHUKOM
MOJTyYeHHUs! HOBBIX 3HaHUNH. CaMOCTOSITENIbHBIE pa0OThI C LENIbIO 3aKPEIUICHUS YXKe
MOJIYYCHHBIX 3HAHUW MOTYT OBITh WJUTIOCTpAIME K 3HAKOMOMY MaTepHuaiy,
MOJTBEPXKIECHUEM K pacckazy mnpenoaaBarens. (CaMocTosATeNnbHbIE PAOOTHI
CTYIACHTOB C HCIOJB30BaHMEM HATYpajbHOTO Pa3IaTOYHOTO MaTepuaja MOTYT
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OBITh OpraHM30BaHbl MO-pa3HOMy. B Tex ciydasx, KOrja CTyAE€HTbl HE HMEIOT
HEOOXOJMMBIX HAaBBIKOB JUISI CAMOCTOSITEILHOTO BBIMOJHEHUS 3a/laHuid U
HYXKJIAIOTCSI B TIOCTOSIHHOM TIOMOIIH, 11eJIeco00pa3Ho (pOHTAIBHOE BBHINIOJHEHUE
paboThl 1MOJA PYKOBOJCTBOM IpemnojaBatens. [lpu 3ToM OH mpenjaraer Bcemy
KJIACCY MPOYMTATH MEPBbIA MYHKT 33JJaHUS-UHCTPYKIIMU U BBIMOJHUTH €T0. 3aTeM
nocJie 6ecenbl, B IPoLecce KOTOPOIl BBIACHSIIOTCS, 3aKPEILISIOTCS U PACIIUPSIIOTCS
MOJIyYCHHbIE 3HAHUS, NPENoJaBaTeib HAIEIMBACT CTYJEHTHl Ha BBIMOJHEHUE
BTOPOIrO MyHKTa 3aJaHusl U T. A. B 3akiroueHue ciieqyeT MOABECTH UTOTM BCEl
paboThl, caenatb HEOOXOAMMBIE BBIBOJIBI U 0000meHus. M3yueHue HOBOTO
MaTepuajga B 3TOM Ciydae MPUOOpETaeT XapakTtep Oeceabl C HCIOJIb30BAHUEM
pa3IaTOYHOI0 MaTepHaIa.
Memoouueckue peKkomMeHOayuu no cOCMagieHuI0 nPe3eHmMayuil

[Ipe3eHTanust 1aeT BO3MOXKHOCTh HArjisi{HO MPEIACTABUTh MWHHOBALIMOHHBIE
uaeu, pa3paboTKu M IUIaHbl. Y4eOHas TMpe3eHTalusl IpeAcTaBisieT CcoOoM
pe3ysibTaT CaMOCTOSITEIbHOM pabOThl CTYAEHTOB, C IOMOLIbIO KOTOPOW OHHU
HarJsgHO JIEMOHCTPUPYIOT MaTepuaibl IMyOJMYHOTO BBICTYIUIGHHUS HEpen
ayIUTOPUEN.

KomnrelorepHas npe3eHrtanus — 370 (ailin ¢ He0OXOAUMBIMU MaTepUalIaMHu,
KOTOPBI COCTOMT W3 IOCJIENOBATEIBHOCTH ClaimoB. Kaxaplil ciaiiy comaepKUT
3aKOHYEHHYI0O MO CMbICIy HH(pOpMalnMio, Tak KaKk OHa HE MEPEeHOCUTCS Ha
CIIEYIOIMN Claill aBTOMAaTUYECKH B OTJIMYME OT TEKCTOBOTO JIOKYMEHTA.
CryzneHTy — aBTOpYy Npe3eHTAIlMU, HEOOXOJUMO YMETh paclpeiessiTh MaTepual B
npeaesiax CTPaHULBl U TPAaMOTHO pa3MellaTh OTAENbHbIE O0BEKTHI. B 3TOM emy
MIOMOKET LI HA0Op FOTOBBIX O0BEKTOB (MTUKTOIPAMM, FTEOMETPUUYECKUX (UTYP,
TEKCTOBBIX OKOH H T.1.).

becciopHbIM TOCTOMHCTBOM MPE3EHTALMU SIBISETCA BO3MOXKHOCTH IPH
HEOOXOMMOCTH OBICTPO BEPHYTHCA K JIFOOOMY M3 paHee MPOCMOTPEHHBIX Cai1oB
Wi OYKBaJIbHO Ha XOAY M3MEHHUTh MOCIEA0BATEIbHOCTh M3JIOKEHUS MaTepuaa.
[Tpe3eHTanysi moMoraeT caMoMy BBICTYIAIOIIEMYy HE 3a0bITh IJIABHOE M TOYHEE
paccTaBUTh aKIEHTHI.

OnHOM M3 OCHOBHBIX NPOrpaMM [JIsl CO3[aHUSI MPE3EHTALM B MUPOBOM
MpaKTuKe siBisieTcst mporpamma PowerPoint kommanuu Microsoft.

Cmpykmypa npesenmayuu

VY nepxvuBaTh aKTUBHOE BHUMAaHUE CIIyIIaTeNed MOKHO He Ooiiee 15 MUHyT,
a, CJEJ0BaTENIbHO, MPU CPEJHEM pacyeTe BPEMEHHM MpocMoTpa — | MUHYTa Ha
CJaiJl, KOJIMYECTBO CIAWI0B HE JOJLKHO MPEBBIIATH 15-TH.

[lepBbIil cnaiin npe3eHTaluK A0HKEH COAEpXKaTh TeMy padoThl, (haMUIIUIO,
UM U OTYECTBO UCIIOIHUTEIIS, HOMEpP y4ueOHOU rpyIIibl, a Takxke GaMUIuio, uMs,
OTYECTBO, IOJXKHOCTh U YYEHYIO CTENEHb MPENo/iaBaTelis.

Ha BropoM cnaiige uenecooOpa3HO NPEACTaBUTh LEdb U KpaTKoe
CoJIep KaHHU€e MPEe3EHTALUH.

[Tocnenyromue cnaiiapl HEOOXOMMMO pa3OUTh HaA pasleibl COTJIacHO
MYHKTaM I1J1aHa paboThl.
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Ha 3axmrounTenbHBIM ciaijg BBIHOCHTCS CaMO€ OCHOBHOE, TIJIaBHOE U3
coJiep KaHUs Mpe3eHTAIUH.

PexoMenmanuu mo odopmMieHuIo pe3eHTanuii B Microsoft Power Point

JIJisi BU3yallbHOTO BOCHPUSITHS TEKCT Ha Cllaiijjlax Mpe3eHTallUd J0JDKEeH
OBITH HEe MeHee 18 IIT, a JUId 3aroJI0BKOB — HE MeHee 24 MT.

MakeTt npe3eHTalu A0HKeH ObITh OPOpPMIIEH B CTPOTOM I[BETOBOM TaMMe.
@®OH HE NOKEH OBbITh CIMUIIKOM SIPKUM WM MECTPhIM. TEKCT JOMKEH XOpPOIIOo
yutatbcs. OQHU U T€ K€ AJIEMEHTHl Ha Pa3HbIX Cllaiijlax JOJLKEH OBITh OJIHOTO
1[BETA.

[IpocTpancTBO crnaiina (3KkpaHa) JOKHO ObITh MAKCHMAJIBHO HCIIOJIB30BAHO,
3a CcueT, HampuMmep, yBeIWYeHUs Maciirtaba pucyHka. Kpome Toro, mno
BO3MOXXHOCTH HEOOXOJMMO 3aHHUMAaTh BEpPXHHUE V4 IUJIONMIAAM claijaa (dKpaHa),
MOCKOJIbKY HIDKHSISL YACTh dKpaHa MI0X0 MPOCMaTPUBAETCS C MOCIETHUX PSAIOB.

Kaxnaplii crmaiii JOJKEH COAEpKaTh 3aroJIOBOK. B KOHIIE 3ar0JIOBKOB TOYKa
He cTaBUTCS. B 3aronoBkax J0ykeH ObITh OTPa)KE€H BBIBOJI U3 MPEJCTABICHHON Ha
cnaiine unpopmanuu. OGopMiieHUE 3aroJOBKOB 3arjaBHBIMH OYKBaMHU MO>KHO
HCIIOJIB30BaTh TOJIBKO B CITy4ae UX KPaTKOCTH.

Ha cnaiige cnenyer nomemars He Oosiee 5-6 cTpok u He Oosee 5-7 CioB B
NpeIoKEeHNH. TeKCT Ha claiax AOJIKEH XOPOIIO YATATHCS.

[Ipu poGaBneHWU PHUCYHKOB, CXE€M, JUarpaMM, CHUMKOB DJKpaHa
(CKpUHIIOTOB) HEOOXOJIMMO IPOBEPUTHh TEKCT AITHUX D3JEMEHTOB HA HaJU4He
omubOok. HeobxoauMo mNpoBepsATh MPABUILHOCTh HAMUCAHWS Ha3BaHUW YIIMII,
(dbamunii aBTOPOB METOAMK U T.]I.

Henb3st mneperpyxarb ciaiiibl aHUMalMOHHBIMH 3(pdeKkTaMu — 3TO
OTBJICKAET CJIYIIATENENH OT CMBICIIOBOTO COJEpX aHUs ciaiaa. [{ns cMeHbl clnaiiioB
UCIIOJIB3YUTE OJIUH U TOT K€ aHUMAIIMOHHBIN 2P EKT.

Tlopsdox u npuryunvl 8bINOIHEHUS KOMNLIOMEPHOU NPEe3eHMayUU

[lepen co3zmanuem npe3eHTaIuu He0OXOAUMO YETKO OMPEIETUTHCS C IIENbIO,
CO37aBa€MOil  MpE3EHTAIlMU, TOCTPOUTHh BCTYIUJIEHHE U  CHOPMYIUPOBATH
3aKJIFOUYCHHE, TPUACPKUBATHCS OCHOBHBIX 3TAllOB U PEKOMEHAYEMbBIX MPUHIIUIIOB
€€ CO3/IaHusl.

OcHosHble smanvl pabomvl HA0 KOMABLIOMEPHOU Npe3eHmayuel.

1. Cmnanupyiite oOmui BUJ TPE3CHTAIMH 10 BBHIOPAHHOW TEME,
OMUPasiCh Ha COOCTBEHHBIC pa3pabOTKU U PEKOMEH IAINK TIPETo1aBaTersl.

2. Pacnpenenure maTepuan no ciaiam.

3. OTtpenaktupyite u opopMuUTE ClANIBI.

4. 3anaiiTe eMMHOO0Opa3HbIN aHUMAITMOHHBIN A PEKT 111 TeMOHCTpAIIUU
MpEe3CHTAIUH.

5. Pacnieuaraiite npe3eHTanuio.

6. [Iporonure TOTOBBIM BapUaHT IIEPel JIEMOHCTPALIMEW C LEJIbIO
BBISIBIICHUS OIITMOOK.

1. JlopaboTaiiTe Mpe3eHTAINIO, €CJIM BO3ZHUKIIA HEOOXOIUMOCTb.
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OcHosHble npuHYyunsvl BbINOJAHEHUs. U NPeoCmABIeHus: KOMNbIOMEPHOU
npesenmayuu

— TIOMHHTE, YTO KOMIBIOTEpHAs NpPE3CHTalUs HE MNpeIHa3HadyeHa IS
aBTOHOMHOI'O MCIIOJIb30BaHM, OHA JOJDKHA JIMIIb TIOMOTaTh JOKIAJUUKY BO BPEMS
€r0 BBICTYIUICHHUS], IPABUJIBHO PACCTABIISATH AKLICHTHIL;

— HE YCIOXHSINTE MNPE3CHTALMI0O WU HE [MEpErpykKaTe €€ TEKCTOM,
CTAaTUCTUYECKUMU JAaHHBIMU U TPaQUUECKUMU U300pAKEHUSIMH;

— HE YHWTAaWTE€ TEKCT Ha Claigax. YCTHas pedb JOKIAIUMKa JOJKHA
JOTIOJIHATh, OINKCHIBATh, HO HE IEPECKa3blBaTh, MPEACTABICHHYIO Ha Claiigax
uH(pOPMAIIHIO;

— JaiiTe BpeMsl ayIUTOPUU 0O3HAKOMUTHCS ¢ MHPOpMAIUEH KaXKI0ro HOBOTO
Cllaiizia, a y’Ke Mocje 3TOro JaBaTb CBOM KOMMEHTapUH IMOKa3aHHOMY Ha 3KpaHe. B
IPOTUBHOM CTy4yae BHUMAaHHE CIIylIaTenel Oy1eT pacCeuBaThCs;

— Jenaiite mnepepbiBbl. He crmegyer TOpomMTBCS € JIEMOHCTpalMen
nocienyroniero crnapga. IlozBonpTe  ciaymartensM MOAyMaTb M yCBOWTH
uHdOpMaIHIO;

— MPEUIOKUTE Pa3JaTOUYHbIA MaTepuald B KOHLE BBICTYIUIEHHUS, €CIIA 3TO
HeoOxoaumo. He nemaiite 3TOoro B Hayase WiM B CepeauHE JOKIana, T.K. BCE
BHHUMAaHHE JIOJDKHO OBITh TPUKOBAHO K BaM U K DKPaHy;

— 00s13aTeNbHO OTPENAKTUPYNUTE MPE3CHTALMIO TIEPE]] BHICTYIJIEHUEM I10CIIE
MPEABAPUTEILHOTO IPOCMOTpPA (PENETUIIUN ).

Memoouueckue peKomMeHOauuu no cOCMag1eHuI0 Kpocceopoa

KpoccBopn — urpa-3amaya, B KOTOpoH (Qurypa u3 psiioB MYCTBIX KIJIETOK
3aMOJHAETCS MEPEKPEIIMBAIOIIMMUCA CIOBAMU CO 3HAUYECHMSIMH, 3aJaHHBIMHU I10
YCIIOBHSIM UTPBI.

JInsi  cocTaBieHHUsT KpPOCCBOpAA MO 33JaHHOM TEME HYXHO HAUTH
UH(GOPMAIIMIO C Pa3HBIX HCTOYHUKOB (ceTh Internet, sHIMKIONEANN, TPAKTHUECKHE
nocobus, yueOHasi TuTeparypa), U3yuuTh €€ U COCTaBUTh B PYKOIIMCHOM BapHUaHTe
WIM  TONB3YSACh OJHMM M3 MPOTpaMMHBIX  cpenctB:  MicrosoftWord,
MicrosoftExcel. KpoccBops coctaBisieTcst HHIUBUAYaIbHO.

PaGora pmomkHa OBITH TIpEACTaBICHA B JHEBHUKE B  I€YaTHOM
(KOMITBIOTEPHOM) UJIM PYKOIIMCHOM BapUaHTe.

IIpasuna npu cocmaenenuu Kpocceopoos

1. He nomyckaercss Hanuuue "tutamiek" (HE3amoTHEHHBIX KJIETOK) B CETKE
KpOCCBOpP/Ia.

2. He nonyckatorcs ciydaiiHble OyKBOCOUETAHUS U TIEPECEUCHHUS.

3. 3aragaHHble CJOBa JOJDKHBI OBITh MMEHAMHM CYIIECTBUTEIbLHBIMU B
MMEHUTEIBLHOM Ma/Ie’Ke €UHCTBEHHOTO YUCIIA.

4. JIByxOyKBEeHHBIE CJI0BA JOHKHBI UMETh J[BA NIEPECEUCHHUS.

5. TpexOyKBEHHBIE CJIOBA JIOJDKHBI IMETh HE MEHEE JIBYX MEPECEUCHUH.

6. He nomyckarotcst abObpeBuaTypbl, COKpaIieHus.

7. He pekomenayetcst 001bI110€ KOJTUYECTBO IBYXOYKBEHHBIX CIIOB.

8. Bce TekcThl AOMKHBI OBITH HamHMCaHbl Pa30OpPUYMBO, >KEIATEIHHO
OTIIEYaTaHBI.
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9. Ha kaxxnom nucte mopkHa ObITH (haMUJIMsSl aBTOpa, a TAaKKe Ha3BaHHUE
JJAHHOT'O KPOCCBOPJA.

Tpebosanus k ohopmaenuro Kpocceopoa:

1. PucyHok KpoccBOp/ia JOJIKEH ObITh YETKUM.

2. CeTka KpOCCBOp/a JIOJDKHA OBITh MYCTOM TOJNBKO € LU(paMu MO3UIMMA
CJIOB-OTBETOB.

3. OTBeTbl Ha KpPOCCBOPH NYOJIUKYIOTCS Ha OTIEIbHOM Jucte. OTBETHI
IpEeIHA3HAYEHbl ISl MPOBEPKU MPABUIBHOCTH PEIIEHUS KPOCCBOpAAa M AaroT
BO3MOKHOCTh O3HAaKOMMTHCS C MPABUIIbHBIMU OTBETAMU HA HEPELIEHHBIE TO3ULIUN
YCJIOBH.

1 ueT — TUTYNIBHBIN

2 JIMCT — ceTKa KPOCCBOP/a, BOIMPOCHI O€3 OTBETOB

3 JINCT — OTBETHI

4 nucT - UCOJIB3YEMBIE UCTOYHUKH

Co3zdanue kpocceopoa 6 MS Word.

1. Co3manue cerku rpauyecKUM METOJOM; IPU 3TOM BCE 3JIEMEHTHI
JOJKHBI OBITh CTPYIIITUPOBAHBI.

2. Co3naHue CeTKM TaOIMYHBIM METOJIOM; MPU ATOM TPaHUIbl HEHYXHBIX
YEEK CTUPAOTCS.

3. Homepa b0 BCTaBIISAIOT HETIOCPEICTBEHHO B SIYEHKH, MO0 3alUChIBAIOT
PSAIAOM C COOTBETCTBYIOIIMMHU STUEHKAMU.

4. 3agaHusi K KpOCCBOPY MOTYT OBITh PacHoJIOKEHbI OOBIYHBIM CIIOCOOOM
WM 0(pOpMIIEHBI B BUJI€ BBIHOCOK K COOTBETCTBYIOIIMM KJIETKaM.

5. 3amanus K KpOCCBOPAY JOJIKHBI OBITH TPAMOTHO C(POPMYJIMPOBAHBI.

6. KpoccBopt Ha cTpaHuIle HOHKEH ObITh HArJIAIHO O(POPMIIEH U MPABUIIBHO
PacoJIOKEH.

Cozoanue kpoccsopoa ¢ MicrosoftExcel.

1. Cetka kpoccBopAa co3maeTcsi MyTeM OOO3HA4YeHUs TPAHMI] SYEeK U
HACTPOWKHM UX IIUPUHBI U BBICOTHI TAaKHUM OOpa30oM, YTOOBI OHHM MOITYYHJIHCH
KBaJIpaTHBIMHU.

2. 3agaHusi K KPOCCBOPAY MOTYT OBITh PACIOJOKEHBI OOBIYHBIM 00pa3oM
uin opopMIIeHBI B BHAC NPUMEYAHWM K SYEHKaM, B KOTOPBIX HaXOJUTCS
HyMEpaIus.

3. TlpoBepka mNpaBWIBHOCTH pa3rajblBaHUsi KPOCCBOpPAAa MOXKET OBITh
OCYIIIECTBJICHA C TOMOIIBIO YCIOBHOTO (opMaTHpOBaHUS (HAMpUMEp, C€CIIH B
sYeliKy BBEJICHA TpaBWibHas IUdpa, TO sUCHKa 3aJTMBACTCSA OIMPEICICHHBIM
IIBETOM).

4. 3agaHus K KpOCCBOPAY JAOJKHBI OBITh TPAMOTHO C(HOPMYTUPOBAHBEI.

5. KpoccBopn Ha paboyeM JMCTE JIOMKEH OBITh HArISAHO O(QOPMIICH H
MPaBUIILHO PACIIOJIOKEH.

6. Hanuure nmpoBepky MpaBUILHOCTH PEIICHUST KPOCCBOP/IA.

Cocmasnenue ycnoguti (moaKo8anuil) Kpocceopoa:

29



1. OHn nOmMKHBI OBITH CTPOrO JAKOHWYHBIMH. He cremyer nenath ux
NPOCTPAHHBIMH, W3JUIIHE HCYEPIBIBAIOIIMMHI, MHOTOCIOBHBIMU, HECYIIUMU
M30BITOYHYIO HH(POPMAIIHIO.

2. Crapaiitech MojaTh CJIOBO C HAUMEHEE U3BECTHON CTOPOHBI.

3. IIpocmotpuTe cioBapu: BO3MOXKHO, B OJHOM M3 HUX U OKaXKeTcs
HaujIyuliee omnpeneieHue. B ompeneneHusx HeE TOKHO OBITh OJHOKOPEHHBIX
CJIOB.

[ Inanupoesanue deamenvbHocmu no cOCMAaBIEHUIO0 KpOCceopod.

. Onpenenutp, ¢ KaKOH LETBI0 COCTABISETCS KPOCCBOP/I.

. [IpocMOTpETh M U3YyUUTh JEKCUKO-TPAMMATUYECKUI MaTepHall [0 TEME

. IIpocmoTpeTh 1 BEIOpATh BU KPOCCBOP/A.

. [IpotymaTh cocTaBHbIE YAaCTH KPOCCBOPAA.

. I3y4nTh TOMOTHUTENBHBIN MaTepUall IO TEME.

. CocTaBUTh CIMCOK CJIOB pa3JeiabHO IO HAIIPABJICHUSM.

. Harmucatp ycioBus (TEKCT) KpoccBOp/a.

. IIpoBeputs opdorpaduro TekcTa, COOTBETCTBUE HYMEPALIUH.
[Ipoananu3npoBaTh COCTABJICHHBIM KPOCCBOPZ COIJIACHO KPUTEPUSIM
OLICHUBAHMUSI.

10. ObopMUTH TOTOBBIM KPOCCBOP/I.

Memoouueckue pekomeHoauuu no HANUCAHUIO O0K1A0A

Jloknan, Kak BHJI CaMOCTOATENIBHOM paboThl B y4uyeOHOM Mpolecce,
CIIOCOOCTBYET (POPMUPOBAHUIO HABBIKOB HCCIIEAOBATENIBCKON padOThI, paclIupseT
MO3HABATENbHBIC HUHTEPECHI, YUUT KPUTUUECKU MBICIUTD.

[Ipn HamucaHuu JOKJIaAa MO 33JaHHOW TeMe OOYy4arolMiCs COCTaBIIAET
IJ1aH, MOAOMPAaEeT OCHOBHBIE HCTOYHHKH.

B npouecce paboTbl € HMCTOYHHMKAMH CHUCTEMATU3UPYET MOIYUYEHHBIE
CBEJICHUSI, JIeJIaeT BBIBOBI U 000OIIICHHUS.

K noxmamy mo kpymHO# TeMe MOTYT TPHUBJIEKATh HECKOJIBKO 00yJarOIINXCs,
MEK]ly KOTOPBIMH PACTIPEICNSAIOTCS BOIMPOCHI BHICTYTUICHUSI.

Omanwvl pabomul HAO OOKIAOOM

1. dopmynupoBaHuUE TEMbI, MPUYEM OHA JOHKHA OBITH HE TOJBKO
AKTyaJIbHOM IO CBOEMY 3HAYE€HUI0, HO U OpPUTMHAJIBHOW, HWHTEPECHOM IO
COJIEP>KAHMIO.

2. IlopgGop M M3y4yeHHE OCHOBHBIX MCTOYHHMKOB MO TeM€ (KaK MpaBUIIBHO,
pu pa3paboTKe AOKIIAIa UCTIONb3yeTcsl He MeHee 8-10 pa3nuyHbIX UICTOYHUKOB).

3. CocTaBieHue CIMCKA UCTIOJIb30BAHHBIX HICTOYHHUKOB.

4. O0paboTKka 1 cucteMaru3anus nHpopmanuu.

5. Pa3paboTka niaHa 10KIaja.

6. Hanucanne nokmnana.

7. [lybnuyHOE BBICTYIUICHHE C PE3YJIbTaTaAMH HCCIICIOBAHUA.

Cmpykmypa ooknaoa:

— TUTYJBHBIA JIUCT - OIJIaBJ€HUE (B HEM IMOCIEA0BATEIbHO H3JIararoTcs
Ha3BaHMs IYHKTOB JOKJIAaJa, YKa3bIBAIOTCS CTPAHMIIBI, C KOTOPBHIX HAYMHAETCS
KaXXIbI{ MTYHKT);

O 0NN A W~
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— BBeZieHUE ((OPMYTUPYET CYTh HCCIEIyeMOU TPOOIeMbl, 000CHOBBIBACTCS
BBIOOP TEMBI, OMPENIEIAIOTCS €€ 3HAUMMOCTh U aKTyalbHOCTb, YKa3bIBAIOTCS LIETh
W 3aJ1a4¥ JI0KJIaJa, 1aeTCs XapaKTEPUCTHKA UCIIOJIb3yeMOW JIUTEPATYPhI);

— OCHOBHasg 4acTh (KaXIbl pasfgen ee, J0Ka3aTeNbHO pPACKphIBas
OTIIEIbHYIO TMpoOJieMy WM OJHY M3 €€ CTOPOH, JIOTMYECKH SBIISIETCS
MPOJIOJDKEHUEM TPEABIIYIIETr0; B OCHOBHOM YacTH MOTYT OBITh IPEICTaBIICHbI
TaOIUIIbI, TpaUKU, CXEMBI);

— 3aKJTFOYCHHE (TTOABOMSTCS UTOTH WIIH TaeTCs 0OOOIIEHHBINA BHIBOJ TIO TEME
JOKJIa/1a, MpeAIaratoTcs pEKOMEHIaInN );

— CITMCOK MCIOJIb30BAHHBIX UCTOYHUKOB.

Cmpyxkmypa u cooeparcanue 00K1aoa

1. BBemeHune - 3TO BCTyHUTENbHAs 4YacTh HAy4YHO-HCCIIEIOBATEIBCKON
paboThl. ABTOp NOJKEH MPWIOKUTHh BCE YCUIIUS, YTOOBI B 3TOM HEOOJBIIOM IO
o0beMy pazzesie IMO0Ka3aTh aKTyalbHOCTh TEMbI, PACKPBHITh MPAKTUYECKYIO
3HAYMMOCTb €€, ONPEACIIUTD LIeTU U 33J]a4M SKCIIEPUMEHTA WK ero (pparmeHTa.

2. OcHoBHasi yacTh. B He#l packpbiBaeTcs cojepkanue nokiana. Kak
paBUJIO, OCHOBHAs YacTh COCTOMT HW3 TEOPETHUYECKOrO0 U MPAKTHYECKOTO
pa3zaenoB. B TeopernueckoM pasjiene  pacKpbIBalOTCS HUCTOPUS U TEOpUs
ucciaenyeMol  mpoOsieMbl, JaeTcsl KPUTHYECKUW  aHaIU3 JIUTepaTypbl U
MOKAa3bIBAIOTCS TTO3UIIMU aBTOPA.

B mpaktudeckoM pasjene u3ararloTcsa METOABI, XOJ, U Pe3yJbTaThl
CaMOCTOSITEJIbHO TMPOBEACHHOTO SKCIEpUMEHTa uiau (¢parMeHTa. B ocHoBHOM
YaCTU MOTYT OBITh TaKXe MPECTABICHBI CXEMBbI, TUAarpaMMbl, TaOJUIIBI, PUCYHKH
U T.J.

3. B 3aKki1l04€HHUU COAEPKATCA UTOTU padOThI, BHIBOJbI, K KOTOPHIM MPHILIEI
aBTOp, U PEKOMEHIAINU. 3aKJIIOYEHUE JOJIKHO ObITh KPAaTKUM, OOS3aTebHBIM U
COOTBETCTBOBATH IMMOCTABJICHHBIM 3a[a4aM.

4. Crnucok MCHOJIb30BaHHBIX HMCTOYHUKOB MPEACTABISIET COOOM MepeveHb
WCIIOJIb30BAaHHBIX KHUT, CTaTeil, (pamMmimu aBTOPOB MPHUBOISATCS B al(paBUTHOM
MOPSIJIKE, TIPU ATOM BCE UCTOYHHMKH JIAIOTCS MO/ OOIIEH HyMepalue JTUTepaTyphl.
B uCXODHBIX NaHHBIX MCTOYHMKA YKa3bIBAIOTCSA (haMUJIMS U MHUIHAIBI aBTOPA,
Ha3BaHUE pabOThI, MECTO U IO/l U3AAHHUS.

5. Tlpunoxkenre K Aokiamy ohOPMIISIOTCS HA OTAEIBHBIX JIUCTAX, MPUYEM
KaXJ0€ JOJDKHO HMMETh CBOM TEMATMYECKUM 3arojiIOBOK M HOMEP, KOTOPBIM
MUIIETCS B IPaBOM BepxHEM yrity, HanpuMmep: «IIpunoxenue 1».

Tpebosanus k oghopmaenuro 0oxk1aoa

1. O6bem mokaza MOXKET KoyiebaThes B mpejenax 5-15 nevarHpix CTpaHUIL,
BCE MPUJIOKEHUS K pabOTE HE BXOJIAT B €€ O0BEM.

2. Jloknaja MOJDKEH OBITh BBIMOJHEH TPAMOTHO, ¢ COOJIIOJACHUEM KYJIbTYPhI
U3II0KCHHUS.

3. O06s13aTeNbHO JOKHBI UMETHCSI CCHIJIKM Ha UCIIOJIB3YEMYIO JIUTEPaATypy.

4. JlomxHa ObITh  COOJIFOAEHA  ITOCIEAOBATCILHOCTh  HAIMCAHUS
oubnnorpaduyeckoro amnmapara.
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