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

1.1 ObaacTh NpUMEHEHUSI TPOTPAMMBI

[Iporpamma  y4yeOHOW  MUCUMIUIMHBI ~ SBJISETCSI  YacThlO  OCHOBHOM
npodeccruoHanbHOl 00pa3zoBaTeabHOM mporpammel B cooTBeTcTBHH ¢ PI'OC 1o
CIIEIIMAIBHOCTH  cpefaHero  mpodeccuoHanbHoro  oo6pazoBanms  44.02.01
JlomkonbHOe 0oOpa3oBaHHe YIUIYOJEHHOW MOATOTOBKM YKPYMHEHHOW TpYIIIbI
cneuuansHocTet 44.00.00 OOpa3zoBaHue U MEAArOTUYECKUE HAYKH.

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

PaGouas mporpamma yueOHoit auciuruinHbl «bJ1.04 EcrectBo3HaHME»
npeaHa3HaueHa Uil WM3Y4YeHUsT €CTECTBO3HAHUS B OPraHU3alUSAX CpPEIHETO
poeCcCHOHANBHOTO 00pa30BaHusl, PEATH3YIONIMX 00pa30BaTEIbHYIO MPOTPAMMY
cpeaHero (IoJTHOro) o0IIero oopa3oBaHMsl.

Hucruminaa «bJ1.04 EctecTBo3HaHue» u3ydyaeTcss Kak 0a30BbIN yueOHBIM
peaMeT 00111e00pa30BaTENIbHOTO LUKJIa IPOrpaMMBbl CPEIHETO
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 TUCIUIINHBI:

Ilenv oceoenun oucyunaunvl — GopMHUPOBAHUE Yy OOYIAIOIIUXCS CUCTEMBI
3HAHUM O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHE MHpa M METoAax
€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 YMEHMSIMHU MPUMEHATH MOJYUYCHHbIC 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, AHAIN3a SIBIICHUM, BOCHPUATUS U WHTEPIIPETALNU
€CTECTBEHHO-HAYYHOW HH(POPMAIINH;

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

— TPUMEHEHUE eCTECTBEHHOHAYYHBIX 3HAaHUN B NPodecCHOHATHLHOU
NESATEIbBHOCTH M TOBCEJHEBHOW JKUM3HM JUIsl oOecnedyeHus 0e301acHOCTH



KUZHEACATEILHOCTH; TPAaMOTHOTO HCIOJb30BAaHUS COBPEMEHHBIX TEXHOJIOTHH;
OXpaHbI 3/I0POBBS, OKPY>KAIOIIEH CpeJIbl.

OcBoenune coxaepxanus ydeOnou mucruiuinabl «bJ[.04 EctectBo3Hanue»
oOecrieuynBaeT JOCTIKCHNUE CTYICHTaAMH CICTYIOIINX PE3yIhbTaTOB

JIUYHOCMHbBIX:

— YCTOWYWBBIH WHTEpPEC K WCTOPHUM H JIOCTHXKEHUSIM B 001acTH
€CTEeCTBEHHBIX HayK, YyBCTBO TOPJAOCTH 33 POCCUICKHE €CTECTBEHHBIC HAYKH;

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

— OOBEKTMBHOE OCO3HAHME 3HAYUMOCTH KOMIIETEHIIMH B 00JacTu
€CTEeCTBEHHBIX HAyK [IJI1 4YeJoBeKa MW OOIINECTBa, YMEHHE HCIIOJIb30BaTh
TEXHOJIOTUYECKHUE JIOCTUXKEHUSI B 00JaCTH (PU3MKU, XUMHUHU, OUOJIOTHUU, SKOJIOTUU
JUISL TIOBBIIIEHUS COOCTBEHHOTO HWHTEIJICKTYaJIbHOTO pPa3BUTUS B BBIOpPAHHOM
npo¢eCCUOHATILHON JIEATEIbHOCTH;

— YMEHHUE NMPOaHATM3UPOBATh TEXHOTCHHBIE TTOCIEACTBUSA JI OKPY Karoeh
Cpeibl, OBITOBOM M MPOU3BOJACTBEHHOU JIESITEIIbHOCTH YEJIOBEKA;

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

— YMEHUE YIPaBIATh CBOEW MO3HABATEIBHOU IEATEIBHOCTBIO, MPOBOIUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO PA3BUTHS;

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

MemanpeomMemHbix:

— OBJIQJICHUE YMEHUSMH M HaBBIKAMU PA3JIMYHBIX BUIOB IMO3HABATEIbHOMU
JEATEIIbHOCTH JIJIs1 U3YUCHUS Pa3HBIX CTOPOH OKPY>KAIOIIETO €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 OMNpEeNeNsATh LEeJU U 3a7a4d JICSITEIbHOCTH, BEIOMPATh CPEACTBA
JUISL X TOCTUXKEHUS HA TIPAKTHUKE;

— yMEHHUE UCIOJb30BaTh PA3JIUYHBIE HCTOYHUKH [JIS1  TMOJy4YCHUS
€CTECTBEHHOHAYyYHOU WH(GOpPMAIMM U OIICHWBAaTh €€ JIOCTOBEPHOCTH IS
JIOCTUKEHUSI IOCTABJICHHBIX LI€JIEH U 3a/1a4;

npeomemHulx:

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

— BJIQJICHUE 3HAHUSMM O HamOOJiee BAXKHBIX OTKPBITUSAX M JOCTHKEHUAX B
00J1aCTU €CTECTBO3HAHUS, MOBIMABIIUX HA SBOJIIOIUIO TIPEACTABICHUN O IPUPO/IE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;



— c(hOpMUPOBAHHOCTh yYMEHHSI MPUMEHSTh €CTECTBCHHOHAYYHBIC 3HAHMUS
JUIs OOBSCHEHMSI OKPYXKAIOIIUX SBJICHUM, COXPAHEHHS 3/I0pOBbs, OOecreueHus
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
prueMaMi €CTECTBEHHOHAYYHBIX HAOIIOJACHUM, ONBITOB, UCCIICIOBAHUA 1 OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTAaTOB;

— BJIQJICHUE TIOHSATUUHBIM alMapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIUM
MO3HABaTh MUP, y4aCTBOBATh B JIUCKYCCHUSIX IO €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 JUIsI KaXXJIOTO 4YEJIOBEKa HE3aBUCUMO OT €ro
npoecCUOHANIBHON JEeATEeIbHOCTH, pa3indarh (akThl M OICHKU, CPaBHUBATh
OLICHOYHBIE BBIBOJbI, BUAETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C
OIPEJICIICHHON CUCTEMOM LIEHHOCTEM.

B pesynbTaTe u3ydeHus TUCUUILTAHBI 00y4YalomUics T0JKEeH

ymemb:

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

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

— aHAJIM3UPOBATH MPOOJSIEMbl (PYHKIIMOHUPOBAHMS €CTECTBO3HAHUS B
COBPEMEHHOU KYJIbTYPE;

3Hamb:

—  OCHOBHBIE  METOJIbl ~ HAay4YHOTO  [IO3HAHUA, HCHOJIb3yEMbIE 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€:

00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 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 yueOHas1 Harpy3Ka (Bcero) 144
B TOM YHUCIJIE:
TEOPETUYECKOEe 00yUeHUE (JICKIIHH) 72
nabopaTOpHBIC 3aHATH 18
MPAKTHYCCKHUE 3aHATUS 54
KOHTPOJIbHBIE pabOTHI —
KypcoBas paboTa (IIpoeKT) —
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 72
B TOM YHCIIE!
1. OdopmieHne KOHCIIEKTOB, T0KIa/10B, 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»

4.

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 — pyHaaMeHTaIbHasl HAyKa 0 mpupojae. MexaHuka

12

Tema 1.1 ®dusuka —
bynnamenTanbHan
HayKa o mpupoje

Copep:xanue yueOGHOro MaTepuana

1. ECTCCTBGHHO-HaquBIfI MCTOJ IMO3HAHUA, €0 BO3MOKXHOCTH U I'PaHUIBI TPUMCHHUMOCTH.
E,I[I/IHCTBO 3aKOHOB IIpHUPOABI W COCTaBa BCUICCTBA BO Bcenennoii. OTKpBITI/IH B (1)I/I3I/IK6 —
OCHOBA IMPOrpecca B TCXHUKEC U TCXHOJIOI'MH IIPOU3BOJCTBA

CamocrosTenpHas pa60Ta 06yqa}ou11/1xc;1: HallnMCaHue€ JOKIaaa ((OTKpBITI/Iﬂ B (1)I/I3I/IKC)).

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.

5. CKOpOCTh PAaBHOMEPHOT'O MPSIMOJIMHEHHOTO ABM)KEHUS.

6. PaBHOyYCKOpEHHOE MPSIMOJIMHEHHOE JABIKEHHE.

7. Yckopenue. CB0OOHOE MaJIeHUE TEI.

PRk

HpaKTI/I‘leCKOG 3aHATHUC! ((CBO60I[HO€ naaCHUcC TCI.

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

[IpaxkTnueckoe 3anstue: «Bropoi 3akoH HeroToHa».

[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.
IToTennmanpHas YHEPIys B IPaBUTALIMOHHOM I10JIE.

4. 3akoH COXpaHEHHUs MOJHOW MEXaHNYECKON YHEPIHH.

[EEN

HpaKTquCKOG 3aHATHUC! ((HCCJ’IG}IOB&HI/IG 3aBHUCHMOCTH CUJIBI TPCHUA OT BECA TCJIA).

7




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. UneanwHbiii ra3. TemnepaTypa kak Mepa cpelHel KHHETHISCKON YHEPTUU YaCTHII.
YpaBHEHHE COCTOSHUS UAECATBHOrO rasa.

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

5. Kpucrammueckue n amopdHbIe BENIECTBA.

HpaKTI/I‘leCKOG 3aHATHUC! ((ypaBHCHI/IC COCTOAHUA NACAJIBHOI'O I'a3a U 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 TEPMOTMHAMHKH.

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

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

[EEN

HpaKTI/I‘IGCKOG 3aHATHE: «SIBICHUS MMOBCPXHOCTHOI'O HATSXKCHUSA U CMAaUYUBAHUA. »

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

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

4. ITpOBOAHMKY M U30JISTOPHI B AJIEKTPOCTATUYECKOM II0JIE.

5. SJICKTpI/ItICCKaSI CMKOCTb KOHACHCATOpA.

6. DHeprus AMeKTPOCTATHIECKOTO TOJIS.

N I I I

HpaKTquCKOG 3aHsaTHe: «B3anMonaencTeue 3apsKCHHBIX TCJD).

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

[Mpaktuueckoe 3amstre: «COOpKa SIEKTPUYECKOW I[EMH, HW3MEPCHHE CHUJIbI TOKa U
HAMPSDKEHUS Ha €€ Pa3IMYHbIX y4acTKax.

Tema 3.3
MarnuTtHoe moJjie

Coneprxkanue yueOHOro Marepuaia

1. MaruuTtHOe 1oJie ¥ €ro OCHOBHBIE XapaKTepUCTUKH. [leficTBE MarHUTHOIO MOJIsl 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. IHIYKTUBHOCTb. DHEPIrUs MarHUTHOTO TOJISl TOKA.

HpaKTI/I‘-ICCKOG 3aHsATHE: «MarHuTHoOE IOoJIE. 3J'IeKTpOMaF HUTHAaSA UHAYKIUA».

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

Paznen 4

KoJse0anus v BOJIHBI

Tema 4.1
MexaHnnuyecKue
KO0JIe0aHU M BOJHBI

Copep:xanne yueOHOT0 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 JIBIDKEHUS. | apMOHUYECKHE KOJIeOaHHUS.

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

[IpakTnueckoe 3anarue: «M3yuenune koaebaHnii MaTeEMaTHUECKOTO MasiTHUKA»

CamocTosiTenbHast paboTa 00yJaronuxcs: COCTaBlIeHnE KPOCcCBOp/a Mo TeMe «MeXxaHudecKkue
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. ['apMOHHYECKUE JICKTPOMAarHUTHBIC
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 OJICKTPOMArHuTHBIX
BOJIH.

7. TlpuHIUIIBI paTMOCBS3U M TCICBHUICHHUSI.

[EEN

[IpakTnueckoe 3anaTue: «JIEKTPOMArHUTHBIE KOJIEOAHUS».

Tema 4.3
CBeToBbI€ BOJHDBI

CopepxaHue yaeOHOro Marepuana

1. Pa3zBuTue npecTaBieHui 0 NpUPOJIE CBETA. 3aKOHBI OTPAYKEHUS U IPETIOMJIICHUS CBETA.

2. Uarepdepennms creta. J{udpakius cera.

3. AudpaknmonHas pemerka.

4. Tlonsipuzanus ceera. Jlucnepcus ceera.

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

RPN

[TpakTuyeckoe 3ansTue: «M3ydyenne narepdepeHnnu u JuQpakiuy CBETa.

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 runotesa Ilmanka.

2. ®orodnekTpuaeckuii 3hdeKT.

3. YpaBHeHue DiiHIITelHA A1 BHEIIHEro GoTorddexTa.

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

NO|F|F-

RN

ITpaktruyeckoe 3anstue: «Porodpdexr. oToriemMeHT»

CamocrosTenbHast paboTa 00y4arolxcs: COCTaBlIeHUe npe3eHTannn «POoTOINEMEHTY.

[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 UCITyCKaHWEe CBETa AaTOMOM.

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

ITpakTrueckoe 3ansTue: «JIMHEHYaThIe CIEKTPBI PA3JTUNYHBIX 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 HOHM3UPYIOLIUX SAEPHBIX U3Ty4YeHUI. PaqnoakTuBHbIE U3Ty4E€HUS U UX 1
BO3JICHICTBUE HA KUBbIE OPraHU3MbI
4. SnepHble peakuuu. SnepHasi SJHEPreTUKa. 2
5. DnemeHTapHble yacTuilbl. PyHaMeHTaJIbHbIE B3aUMOJICHCTBHUS. 2
[IpakTrueckoe 3aHsTHE: «SIepHBIE PEAKIUN. 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. TlpoTocosHue u npoToruianeTHele obnaka. OO6pa3oBaHuE MIIAHET. 1
Couneunoii cucrembl | 2. TIpoGiema CyIIeCTBOBaHHS BHE3EMHbIX [[MBUITH3ALIHN. 1
3. CoBpemeHHas ¢u3ndeckas KapTHHA MUpa. 2
CamocrodTenbHas paboTa 00yJaroLMXcs: cocTaBlieHHe mpe3eHTanuu «O0pa3oBaHue 2
TUTAHETY.
XUMUSA 54
Paznen 1 OO0mas 1 HeoOpraHu4vecKasi XuMus 40
Tema 1.1 Conepxanue yueOHOro MaTepuasa 4
Beenenne. OcnoBubie | 1. Posib XMMHM B )KU3HH COBPEMEHHOT'0 OOIIIECTBA. 1
3aKOHBI M MIOHATHSA 2. [Ipeamer xumuu. BemiectBo. AToM. Mosnekyna. XUMHYECKHUA 3JIeMEHT U (OPMBI €ro 2
XHUMHH CYIIECTBOBAHHS.
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 yaeOHOTO 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 3anstue: Paznuunsie Gopmel [lepronndeckoit cucTeMbl XUMHUECKUX 2
anemenToB . 1. Menaeneena.
CamocrosiTenbHast paboTa 00yJaronuxcs: peleHue 3a1a4 2
Tema 1.3 Ctpoenne Copep:xanue yueOHOro MaTepuana 4
BellleCTBA 1. [Tpupoga XMMHUYIECKOM CBS3H.
2. KoBaneHTHas CBsI3b: HEeMOJApHAs U NoJsipHasi. loHHas cBsi3b. KaTHOHBI 1 aHHMOHBI.
Meramnmueckas cBa3b. BogopoaHas cBsi3b.
3. B3auMoCBs3b KPUCTAIUIMYECKUX PEHIETOK BEIIECTB C PA3IMYHBIMU THIIAMH XUMHUYECKON
CBA3H.
JlabopaTtopHoe 3anstre: OOpa3ilbl BEIECTB U MATEPUAJIOB C PA3JIMYHBIMU THIIAMU 2
XUMHUYECKOMN CBSA3H.
CamocrosiTenpHas paboTa 00yJaronuxcs: peleHnue 3aaa4d 2
Tema 1.4 Bona. Conepxanue yueOHOro MaTepuasa 4
PacTBOpsI 1. Bona B mpupoje, ObITY, TEXHUKE U Ha IPOU3BOACTBE. PU3NUECKUE U XUMUYECKHE CBOWCTBA
BOJIbl. 3arps3HUTENH BOJIbI U clIOCOOBI 0OUUCTKU. JKecTkast BoJa U ee ymsrdyenue. OnpecHeHne
BOJIBL.
2. ArperaTHble COCTOSIHMSI BOJIbI U €€ NePEX0bl U3 OJIHOTO arperaTHOro COCTOSIHUS B IPYTOe€.
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 peakiMu U (PakTopbl, OT KOTOPBIX OHA 3aBUCUT. TemioBoi 3PeKT XUMUIECKOH
peakiuu. XMMHYECKOE PABHOBECHE U CITOCOOBI €ro CMEIIEHUS.
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JlaGopaTopHoe 3aHsATHE: XHWMHUUYECKHE PEaKIMH C BBIICICHUEM TemIoTel. OOpaTuMocTh
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,
menouHas. Bonpopoassiii nmokasarens pH pactBopa.
3. Metamnsl. Ob1ue Gpuzndeckue 1 XUMUYECKHE CBONCTBA METAJLIOB.
4. Hemetamel. OOmiasi XapakTepUCTHUKA TJIABHBIX MOATPYNI HEMETAUIOB HAa MpPUMEpe
rajioreHoB. BakHelue coelMHEHUsI METaJUIOB U HEMETAJUIOB B MPUPOJAE U XO35HCTBEHHON
JIESITEJIbHOCTH YEJIOBEKA.
JlaboparopHoe 3ansitue: B3aumopeiicTBue MeTamsioB ¢ HeMmeTaulamMu (IIMHKAa C CEpoH, 4
QTIOMUHUS C WOJOM), paCTBOpPaMH KHCIJIOT U mienoued. ['openue metaiuioB (1IMHKa, XkKele3a,
Marausi) B Kuciopoje. B3aumoseiicTBue a30THOM M KOHIICHTPUPOBAHHOM CEPHON KHUCIOT C
MeIbl0. BOCCTaHOBUTENBHBIE CBOWCTBA METAUIOB. XHMHUYECKHME CBOMCTBA COCIMHEHUU
METaJUIOB.
CaMmocrtosiTenbHast pabota oOywaromuxcsi: Peakmuu oOMeHa B BOAHBIX PacTBOpPax 4
anekTpoautoB. Omnpenenenue pH pactBopa coineil. BeitecHenne xiopoM Opoma u Hoaa w3
pacTBOPOB X coJsieid. B3anMoeiicTBre METauIoOB ¢ paCTBOPAMM KUCIIOT U COJIEH.
Pa3nen 2 Oprannyeckasi XuMHs 14
Tema 2.1 Conepxanue yueOHOro MaTepuasa 8
Oprannuyeckue 1. OcHOBHBIE TOHATHUSI OPTAHUYECKON XUMHH U TEOPHS CTPOCHUSI OPTAHUUECKUX COSIMHEHUH.
COCJUHECHHUSA Mmuoroo6pasue opranudeckux coenunenuii. [lonstue nsomepun.

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_II/IC OpraHn4CcCKUC BCIICCTBA. HpeI[CTaBI/ITCJ'II/I KHUCJIOPOACOACPKAIIINX
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. A3zoTcozieprKaliie OpraHn4eckue CoeMHEeHHsl. 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 rnunepud. LIBeTHble peakin OenKoB.

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. Posb )xupoB B opranu3Me. X0JeCTEpUH U ero POJIb B 3[0POBHE YEIOBEKA.
MuHepaibHbIE BEIIECTBA B MPOAYKTaX MUTAHUS, MUIIEBbIe 1o0aBKku. COamaHCHpOBaHHOE
IUTaHHE.

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

CamocrosiTenpHast paboTa 00yJaronuxcsi: pelneHue 3a1a4

BHUOJIOI'Us

108

Paznen 1

BuoJsiornsi — COBOKYNHOCTH HAYK O KHBOi mpupoae. MeToabl HAYYHOT0 NMO3HAHHUS B
onosoruu. 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 MaTtepuasia

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

2. Knetka — cTpyKTypHO-(pYHKITMOHANBHAS (37IeMEHTapHas) AMHUIIA KU3HU.

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

CamocrogTenbHas paboTa 00yJarouuxcsi: HanMcaHue pedepara Ha MPEIOKEHHYIO TEMY

N

Tema 1.3
CTtpoeHne KJIeTKH

Conepkanuie yaeOHOro MaTepuana

1. Crpoenue xietku. [IpokapuoThl 1 3yKapuOThl — HU3IIKE U BBICIIME KJIETOYHBIE OPTaHU3MBI.
OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKHA JYKAapHOT.

2.Knerounoe sapo. @yHKIHA siapa: XpaHeHHE, BOCIIPOU3BEICHHE U TIepeiaya 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 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.YrieBozpl U munusl B kiaeTke. CTpyKTypa u Onosiornyeckue QyHKIMN 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 OOydYarOIIMXCs: 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 BEIECTBOM U DHEpruei
neJsoe C OKpYXKarolleil cpe/1oi Kak He00X0AMMOE YCIOBHE CYIIECTBOBAHHUS )KHUBBIX CUCTEM.
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 MOJOBOE pa3MHOXeHHe. OIIoJOTBOpEHHE, €ro OHOJIOTHYecKoe
’KHUBBIX OPTaHM3MOB | 3HAUEHUE.
CamocrosiTenbHas paboTta o0yyaronuxcs: Hanucanue pedepara Ha NPeAJIOKEHHYIO TEMY 2
Tema 2.3 Copepxanne yueOHOTo MaTepuana 2
OnTorenes, 1. llonsiTue 00 WHAMBHUAYadbHOM (OHTOr€He3), SMOPHOHAIBHOM (AMOpUOTEHE3) |
3MOpHOreHe3 NoCcTAMOPHOHAIBHOM pa3BUTHH. MHIUBHUIyadbHOE pa3BUTHE YEJIIOBEKAa M €ro BO3MOKHBIE
HapYIICHWS.
CamocrogTenbHas paboTa 00yJarouuxcs: 3an0JHeHue TabauIbl «THIIBI SMOpUoreHe3a 2
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CamocrosiTenpHas pabota oOyJaronuxcs: Hanmucanue pedepara Ha MPEJIOKCHHYIO 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. CLEIUIEHHOE C TMOJIOM HacienoBanue. HacieactBenHble 6osie3HH
4eJI0BEKA, UX NPUYHMHBI 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 [IpakTrueckoe 3ansaTue: Permenue aneMeHTapHbIX TeHETHYECKUX 3a1a4 2
CamocrosrenbHas paboTa 00yJaroLUXcs: HanucaHue pedepara Ha MpeI0KEHHYIO TEMY 2
Tema 2.6 Coneprkanne y4eOHOro Marepuasia 8
IIpenmer, 3axaun u 1. [Ipenmer, 3a1auu 1 METOABI CeNIEKIMU. | eHeTnYecKre 3aKOHOMEPHOCTH CEJIEKIIHH.
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 OLIEHKA STUYECKUX AaclEeKTOB pPAa3BUTUS 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 TEOPHs DBOIIOLINH (CTS). [[BI/DKymI/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 yaeOHOT0 MaTepuana 2
Pe3yabTaTsl 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 00y4Jarouuxcs: HanMcaHnue pedepara Ha MPeIOKEHHYIO TEMY 2
Tema 3.3 Copep:xanue yueOHOro MaTepuana 6
I'mnore3bl 1.T'unore3bl MPOUCXOXKIACHUS )KU3HU. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3eMJie B IIpoliecce 1
NPOUCXOKICHUSA HBOJIIOLIMU. AHTPOINOIreHe3 W €ro 3aKOHOMEpPHOCTH. JloKazaTeiabCTBa POJCTBA 4YENIOBEKA C
SKH3HH MJICKOTTMTAIOIINMU >KHBOTHBIMH.
2.0konorudeckue (akTopbl aHTPOIIOTeHE3a: YCI0KHEHNE TOMYISIUOHHON CTPYKTYphI BUJIA, 2
M3TOTOBIICHHE OPYIMH TpyJAa, MEpPEexXo] OT PACTUTEIBHOTO K CMEIIAaHHOMY THITY MUTaHHS,
ucrnosb3oBanue orHda. [losiBIeHHe MBICIUTEIHHOW NEATEIbHOCTH W YICHOPA3JEIbHOU PEYH.
ITponcxosxeHne 4eI0BeYeCKUX pac.
[IpakTuueckoe 3anaTue: AHAINU3 U OI[CHKA PA3JIMYHBIX TUTIOTE3 MPOUCXOXKACHHUS )KU3HU 2
IIpakTuueckoe 3anaTue: AHAJIN3 U OIICHKA Pa3IMYHBIX TUIOTE3 IPOUCXOKACHUS YEIOBEKa 2
Paznea 4 IKOCHCTEMBI 28
Tema 4.1 Copep:xanue yueOHOro MaTepuana 2
IIpeamer u 3agaun (1. Ilpenmer W 3amaum  SKOJNOTMU: YydeHHE OO0 OSKOJIOrMYeCKHX (PaKTopax, YYeHHe O 1
IKOJIOTHH CO00IIIeCTBaX OPraHU3MOB, YUeHHE 0 Ouocdepe
CamocrosTenbHas paboTa 00yJaronmxcs: HanMcaHue pedepara Ha MPEIOKEHHYIO TEMY 2
Tema 4.2 Copep:xanue yueOHOro MaTepuana 12
JKo0rnvecKas 1.9Oxonorudeckue HhakTopbl, 0COOCHHOCTH UX BO3JICHCTBHUS. 2
XapaKTePUCTHKA BHAA | 2. DKOJOTHYECKas XapaKTEePUCTHKA BHIA. 2
3.IlonsiTne 00 »SKomormueckux cucremax. lLlemm mnuTaHusA, TpoUUECKHEe YPOBHH. 1
buoreoneHos kak 3kocucTema.
ITpakTnueckoe 3ansatue: CocTaBleHHE CXeM Mepelayr BeIECTB M SHepruu (1iemnei muTaHus) 4
[Ipaktnyeckoe 3aHaThe: CpaBHHUTENbHAS XapaKTEPHCTUKA MPHPOTHBIX DKOCHUCTEM H 2
arpo’KOCHUCTEM CBOEH MECTHOCTH
IIpakTrueckoe 3aHsTue: Pemenne sK0N0rn4ecKux 3aaad 4
CamocrodarenbHas paboTa oOyyaromMXcs: IKCKypcHs Mo Teme «MHoroodpasue BHJIOB. 2
Ce3oHHBIE HM3MEHEHHsSI B MPUPOJAE (OKPECTHOCTH MPOPECCHOHAIBHOW 00pa3oBaTEIbHOM
OpTraHM3aIHH)»
CamocrosTenbHas paboTa 00yJaroUmxcs: HanucaHue pedepara Ha MPeIOKEHHYIO TEMY 1
Tema 4.3 Coneprxanne y4eOHOT0 MaTepuasa 6
Buocdepa — 1. Buocdepa — rnodanbHas skocucrema. Yuenue B. U. Bepuaackoro o Ouocdepe. Posb 1
rJ100ajJbHan YKUBBIX OPTAaHU3MOB B Onocdepe.
IKOCHCTEMA 2. buomacca. bronornueckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriepoja). 1
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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 OIECHKA MOCIEICTBHA COOCTBEHHOM HIEATEIHHOCTH B 2
OKpy’Karollel cpesie, ri100ajlbHbIX 3KOJIOTHYECKUX NTPO0JIeM U ITyTel UX pelIeHus

CamocrosarenbHass pabora oOywarommuxcs: S3Kckypcus 1o Teme «EcTecTBeHHble U 2
UCKYCCTBEHHBIE ~ JKOCHCTEMbl  (OKPECTHOCTH  HpodeccHoHanbHOH  00pa3oBaTelbHON
OpraHM3aIH)»

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

J1s XapaKTepUCTUKH YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCIOIb3YIOTCS CIeIyIOIue 0003HAYeHUS:
1. — o3HakoMUTENBHBIN (Y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWUCTB);

2. — pEenpOAYKTHUBHBIHN (BBITIOIHEHUE JIEATEIFHOCTH 10 00pa3ily, HHCTPYKIUH WIH O] PyKOBOJCTBOM)
3. — IPOAYKTHBHBIH (IUTAaHUPOBAHHE U CAMOCTOSITEIbHOE BBIIIOJIHEHUE IEATEIbHOCTH, pellICHHE IPOOIEMHBIX 3a/1a4)

18




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.) 113 Pabora B rpymnmax
4 |Huunamuka (1 4a.) 113 Huckyccus
n K
5 [3akonsl coxpanenus B MmexaHuke (1 4.) J HTCPAKTHBHOE
BBICTYIUICHUE
6 [3akonsl coxpanenus B mexanuke (1 4.) 113 «Mo3roBoi mITypM»
7 [Monexynspuas pusuka (1 4.) 113 PaGora B rpynmax
8 [Monexynsapuas pusuka (1 4.) Huckyccus
HNurepaktuBHOE
9 |Tepmomunamuka (1 49.) p
BBICTYIUICHHC
10 |Tepmommramuka (1 4.) 113 Pabota B rpynmnax
11 |9nextpocratuka (1 4.) JI Huckyccns
12 |DnexrpocraTtuka (1 4.) 113 Pabora B rpynnax
. 141
13 |[MocTosinusbi TOK (1 4.) J HTCPAKTHBHOE
BBICTYIUICHUE
o HNurepaktuBH
14 |[ToctosiuubIHi TOK (1 9.) 113 °p 0¢
BBICTYIUICHUC
15 |Mexanunueckue kojeOanus u BoaHbI (1 u.) JI bunapnas nekus
16 |Mexanuueckue kojeOanus u BoaHbI (1 u.) m NHTepakTuBHOE
BBICTYIUICHHE
17 |[Tepuogudeckuii 3aK0H
u [lepuonnueckas cucteMa XUMHYECKHUX 3JIEMEHTOB /JI. JI Juckyccus
. Menneneena (1 4.)
18 |llepuoanueckuii 3aKoH .
«Mo3srosoiu
u [lepuonnueckas cucremMa XUMHUYECKUX 2JIEMEHTOB /1. J3
ITYPM»
1. Menneneesa (1 u.)
19 |Crpoenue BemectBa (1 4.) JI3 Pab6ota B rpymnmax
20 [Crpoenue BerectBa (1 4.) J Huckyccus
21 |Boga. Pactopsr (1 4.) JI3 Pab6ota B rpymnmax
22 [|Heopranuueckue coenunenus (1 u.) JI bunapnas nekius
23 [Heopranuueckue coenunenus (1 u.) 3 WNurtepakTuBHOE
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 xKu3HA (1 4.)
27 |Knerka — cTpyKTYpHO-(YHKIIMOHATbHAS J Huckyccus
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(anemenTapHast) eauuua xu3uu (1 4.)
28 |buonornveckoe 3HAYCHHE XUMUYECKHUX 3JICMEHTOB.
Heoprannueckue BemecTsa 113 Pabota B rpymnmax
B cocTaBe kieTkH (1 4.)
29 [Bupycsl u 6akrepuodaru (1 4.) JI bunapnast nekmus
30 [3akonomepnoctH HacinemoBanus (1 4.) 1 HNHTepakTuBHOE
BBICTYIIJICHHE
31 [3akonomepHocTH HaciempoBaHus (1 4.) 113 Huckyceus
['eHeTH4ecKuEe 3aKOHOMEPHOCTH U3MEeHUMBOCTH (1 4.) JI bunapHas nekuus
['eHeTHYECKHE 3aKOHOMEPHOCTU M3MeHYMBOCTH (1 4.) m3 «Mo3sroson
HITYpMY
32 [9xonoruueckas xapakrepuctrka Buaa (1 4.) m «Mos3roBoit
HITYPM
33 [|Dxonoruueckas xapakrepuctrka Buaa (1 4.) J BunapHas nexmust
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 TpebdoBanuss K MHHHMAJIBHOMY MaTepHAJIbHO-TEXHHYECKOMY
o0ecre4eHHI0

Peanuzanus yueOHON NUCHMIUIMHBI TpeOyeT HAIUYMs IIKOJIBHOTO KaOMHEeTa
XUMHH, OCHAIIEHHOTO CIEAYIONINM 000PYyI0BaHHEM:

— ABTOMaTH3WpOBaHHOE pabodyee MECTO TMpernojaBareisi B COCTaBe
(TIepcoHanbHBIA KOMIBIOTEP, IPOCKTOP, SKPaH HACTEHHBIN ); KOJIOHKU

1 y4eOHO-HarJIs JHBIMU OCOOUSIMU:

— HaGopsl wuHAMBUAYyansHOTO 0a30BOro  000pyIOBaHMS;  HaOOPHI
BCIIOMOTaTeJIbHOTO 00O0PYJOBaHMsI; KOMIUIEKThl KOJ0O, NHMIETOK, IMJIMHIPOB,
CTAaKaHOB XUMHUYECKHX; KOJUIEKIMS «AIIOMUHUI»; Kosulekuus «MuHepaiby;
JTUCTUILIATOP, BECHI yueOHbIe, HAOOp M1 paboThl ¢ razamu; koyuiekuus «HedTby;
komekuusa  «Crekyo»;  Koulekuus — «TomiaumBO»;  MOZAENb  «HATypajbHBIE
3JIEMEHThDY; Habop «OpraHuueckue BellecTBay; Habop «MuHepaibHbIE
ynoopenusi; Habop «Honuthy; Hab0p «Heopranuueckwe BemiecTBa»; HaOOp
«[amorenb»; Habop «Metamisy; HaOop «Hutpate», Habop «CoeauHEHHS
xpomay; Habop «CoennHeHuss MmapraHia»; Habop «KHCIOTBI); ANEKTPOIIUTKY;
JIOCKa JJI CYIIKY MOCY/Ibl; OaHsI KOMOMHUPOBAHHAS;

— IIpesenranuu.

Peanuzanust yaeOHOM TUCHUIUIMHBI TpeOyeT HAIUYMS IMIKOJIHHOTO KaOWHETa
OHMOJIOTHH, OCHAIIIEHHOTO CJIEAYIOMUM 000PYyI0BAaHUEM:

— ABTomaTH3upoBaHHOE pabouee MECTO TpemojaBareisi B COCTaBe
(mepcoHaIbHBIN KOMITBIOTEP, TPOEKTOP, 3KPaH HACTEHHBIN ); aBTOMATU3UPOBAHHBIE
paboune mecta 0O0ydJaromuxcs B COCTaBe (MEPCOHAIBHBIA KOMIBIOTEp — 8 IIT.);
MeJIOBasi yYe€HWYeCKas JOCKa; BeO-KaMepa Ha IMOJBMKHOM IINTATHUBE;, KOJOHKU
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Genius; KOMIUIEKT MHKpPONpPENapaToB s CTEPEOMUKPOCKOMNA; MHUKPOCKOI
JIEMOHCTPAIIMOHHBIN; MUKPOCKOIT y4eOHBIN (IITKOJIBHBIN); HA00Op MyJsikel rpulOoB
ChEeIOOHBIX U SIFOBUTHIX; HA00P MYJISKEH KOPHEIUIOABI U TUIOJbI, HAOOp MYJIsDKe
oBolieit; Habop myispkedt ¢ppykros; npuntep HP LASER JET; crepeomukpockon
y4eOHBIM; TOpCc 4yeiaoBeka (paz0opHas Mojelb); IudpoBas kamepa s paboThI ¢
onTHYeCKUMHU mnpubopamu (3 MIHKC); penbedHble TaOMUIBI, BOPOHKA
nabopaTopHasi; mpuoop IS IEMOHCTPAIIMK BOJHBIX CBOMCTB MOYBBI; IPUOODP s
JIEMOHCTpAllMM  BCAaChIBAaHUS BOJBI KOPHIMH; TpuOOp Ans OOHapy>KeHUs
JBIXaTEeNIbHOTO Ta3000MeHa y pacTeHUi; MpUOOp JJIsl CPaBHEHHUS YTIECKUCIIOTO rasa
BO BJBIXa€MOM U BBIJILIXaEMOM BO3JyXe; MPOOUpKa; CKEJIET ToJIyOs; CKeleT
KOCTUCTOM pBIOBI; CKEJET KpOJIMKA; CKEJEeT JSATYLIKH; CKEJIeT YeJlOBeKa Ha
poskoBo# nojctaBke (170 cm); ckenet yeaoBeka Ha mTaTuBe (85 ¢M); CIUPTOBKA
JabopaTopHas IMTas; CTakaH BbICOKUH ¢ aeneHusiMu S0 mit; crynka gapdopoBas ¢
nectukoM Ne 3; Topc yenoBeka (paz0opHast MOJelNb, 42 ¢M); yCTPOHUCTBO 0OpAaTHOM
MPOEKIMHU; IIBETOK BAacCWJIbKa;, IIBETOK TIOpOXa; IIBETOK KamyCThl; IIBETOK
KapTo(ens; HBETOK NEepCHKa; I[BETOK MOJCOJHEUYHUKA; [IBETOK MIUEHUIIbI; IBETOK
TIOJIbIIAHA; [IBETOK SIOJIOHU; IMJIMHIP MEPHBIA ¢ HOCUKOM; UG poBas KaMmepa s
paboThI ¢ ONTUYECKUMU MprubopamMu (3 MIUKC); HUGPOBON TaTIYMK apTEPUATBHOTO
JABICHUS; UHUQPPOBOM JAaTYMK BIAKHOCTH; LU(POBON JaTUUK JbIXaHUS
(cupometp); HUPPOBOM AATUUK MyJIbca; UGPOBOM JaTYMK TEMIIEpaTyphl;
uuppoBoit maruuk OKI; mratuB s npobupok 10 rHe3nm; sKkpaH s
JUHAMUYECKHUX MocoOuii; repdapuu (9 mrT.); ropTanb B pa3pe3e (MOIENb); JaTUHK
ONTUYECKOM IUIOTHOCTH NMpHU 525 HM; NaTUUK ONTUYECKOW TNIOTHOCTH TpHu 590 HM;
JIepKaTeNu MJIaCTMACCOBBIE; JKENYIOK B pa3pe3e (MOJenb); 3aKUM MPOOUPOUHBIN;
Koj0a koHmyeckas 500 MJI.; KOJJIEKIMH;, KOMILUIEKT MHUKPOMNPENapaToB st
CTEPEOMUKPOCKOIA; KOMIUIEKT MYJIbTUMEIUHHBIX CPEACTB OOYyUEHHs MO KypcCy
OMOJIOTMH; KOMIIBIOTEP C TNPOrpaMMHBIM OOECIEeYeHHEM; KOMIIbIOTEPHBIN
W3MEPUTETFHBIN KOMIUICKT; JIOKKa JUIS CXKUTaHUS BEIIECTB; MTPHOOp st
JIEMOHCTPAIIMHA BOJHBIX CBOMCTB MOYBBI, MPUOOP IS IEMOHCTPAIIMHM BCAChIBAHUS
BOABl KOPHSAMHU; NpuOOp i OOHAPYKEHHS JIXaTeThHOTO Tra3000MeHa Yy
pacTeHuil; TpUOOp NI CpPAaBHEHMs YIJIEKMCIOTO Ta3a BO BJBIXa€MOM H
BbI/IIXa€MOM BO3/1yX€

1 yueOHO-HArJISTHBIMH MTOCOOUSIMU:

[Ipezentanun; Mopens «Yepen denoBeka»;, Mogens 1naza; Mopenb
KOHEYHOCTH Jomaau; Mojenb KOHEYHOCTH OBIBI; Mozenb Mo3ra B pas3pese;
Mogens Hoca B paspese; Moxenb cepana B paspese; Mojenb CTpoeHHe cTediis
pactenusi; Mogenb crpoeHust kopHsi; Moaens crpykrypel JHK (pasbophas);
Mopnenb-anminkauus «ArpoieHo3»; Monens-anminkauus «buocuHTe3 Oenkay;

Monenp-anrnKanus «buochepa wu YEJIOBEKY; Moaenp-anrummkanys
«["ameTorenes y MBOTHBIX»;, Mogaenp-ammmkanus «['eHeanorndyeckuii MeTox
aHTPONOIeHETUKN»;  Mopenb-anmmkanus  «['eHeTnka  Tpynmn  KpOBH»

(memoHcTpaIoHHbI HaOoOp 24 kapThl); Monens-anmunkanus «['eHeTnka rpymnmn
KpoBW» (pasgaTounblid marepuan 10 kommuiektoB mo 24 kaptel); Mojenb-
anmdkanus — «/lenenume kieTtkd. Mutoz u Meno3»; Mojaenb-anmidKanus
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«/lurnbpunnoe ckpenmBanue»; Moaenb-ammmukanus «Knaccudukarus pacTeHU
U KUBOTHBIX»; Mojenb-anmiukanus «MoHOrHOpuHOE CKpelBanue»; Mojaenb-
amunkanus «HacnegoBanue pesyc-gakropay; Monens-anmumkanus «[lepexpect
xpoMocoM»; Mognenp-anmukanus «PazMHOXkeHne Mxa»; Moaenp-anrinKanys
«Pa3zmHOXeHuEe cocHbD; Mogenb-anmukanus «CTpoeHue KIeTKu»; Mojenb-
antukarus « Tunmuanaslie OnorieHo3wl»; Habop «Taitael Mukpobuonoruu. LlapcTBo
rpuboBy»; Habop ansa mukpockonupoBanus 1o ouonorun; Habop mymsokeit «/Jukas
dopMa U KyJIbTypHBIE copTa TomaroB»;, Habop wmymskeit «ukas dopma wu
KyJIbTypHBIE copTa siomonn»; Habop mymspkeit «Kopuernoas! u mioash»y; Habop
mynsbkeil rpuboB; HabGop wmymsokeit oBomiedi; HaGop wmymskeidt  GpyKTOB;
Harnsiqnoe mnocobue «Komruiekt oOydaromux mnporpaMMm 1o Ouomorum 6-11
kiacceh»; [lopTpeTsl 6nonoros; [louka B pa3zpese (Moenb).

Peanuzanus yueOHOM JUCHMIUIMHBI TpeOyeT HAIWYUS LIKOJIBHOIO KaOMHETa
(U3KKH, OCHAILIEHHOTO CIEAYIOUIMM 000py10BaHUEM:

— ABTOMaTH3MpPOBAaHHOE pabodyee MECTO MpenojaBareisi B COCTaBe
(mepcoHanbHBIA  KOMIBIOTEP, MPOEKTOpP, HHTEPAKTUBHAS JOCKA); KOJIOHKHU;
aBTOMATHU3MPOBaHHbIE MecTa 00ydaroluxcs (MepcoHaIbHbIA KOMIBIOTEP — & LIT.);
MeJoBas yuyeHUYecKas J10cKa; TenaeBu3op «CHekTp»; KaOMHEeT (PU3UKU B COCTaBE;
MYJbTUMEAUMHBIA MPOEKTOP «BENg»; HO3UMETP; HAO0p «NEKTPUUYECTBO 4»;
Ha0Op «3BYKOBBIE BOJHBDY; HA00p «MexaHuKa»; HabOp MO CTaTUKE C MATHUTHBIMU
JepKaTeNsiMi; TpaHCc(hOpMATOp YHUBEPCAIbHBINA; KOMIUIEKT ISl AEMOHCTpalUu
AIIEKTPOMArHUTHBIX BOJIH; MPUOOp Uil JIEMOHCTpAllMM 3aKOHOB BHEIIHETO
dbotorddexra; anemomeTp

1 y4eOHO-HarJIs JHBIMU OCOOUSIMU:

— IIpe3enTtanun.

Peanuzanus yueOHON MUCHUIUTMHBI TpeOyeT HAIUYUs Y4eOHOU ayUTOPHUH
JUTSI IPOBEJICHUST yUeOHBIX 3aHATHH, OCHAIIIEHHOTO CJICTYIOIINM 000pyA0BaHUEM:

— ABTOoMaTH3MpoOBaHHOE paboyee MECTO TpernojaBareiisi B COCTaBe
(mepcoHaNbHBIN KOMITBIOTED, MIPOEKTOP, WHTEPaKTUBHAS JI0CKa);
aBTOMATU3UPOBAaHHBIE MecTa oOydaronuxcsi (MepCOHaNbHBIN KommbioTep — 12
IIT.); KOJIOHKW; MEJIOBasl yUeHUYECKasl JIOCKa

U y4eOHO-HarJISJHBIMU TTOCOOUSIMU

— IIpe3enranuu.

3.2 UndopmannonHoe odecniedyeHue 00y4eHus
Ilepeuenp pexomMeHayeMbIX Y4eOHbIX wu3aaHuil, HHTepHeT-pecypcos,
JOMOJHHUTEJIBbHOM JTUTEPATyPbI
OCHOBHBIC HICTOYHHKH
1. Msaxkumes, I'. 5. ®usuka: MonekynspHas ¢usuka. Tepmogunamuka. 10
Kkjacc. YrayOnéuuelii ypoBens : yueOHuk / I'. SI. Mskumes, A. 3. CunskoB. — 4-¢
u3n., crep. — M. : Jlpoda, 2016.— 351 c. — ISBN 978-5-358-17005-6. — Tekcr :

HEIOCPEACTBEHHBIN.
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2. I'abpuensu, O. C. Xumus. 10 kinacc. bazoBsiif ypoBens [TekcT] : yueOHUK
/ O. C. T'abpuensn. — 4-e uznanue, crepeotuntoe. — M. : [Ipoda, 2016. — 192 c. —
ISBN 978-5-358-16955-5. — Tekcr : HenmocpeCTBEHHBIM.

3. N'abpuensn, O. C. Xumus. 11 knacc. ba3osiii ypoBeHs [TekcT] : yueOHUK
/ O. C. I'abpuensH. — 3-e uznanue, crepeoruntoe. — M. : [Ipoda, 2016. — 224 c. —
ISBN 978-5-358-16101-6. — TekcT : HenmocpeCTBEHHBIM.

4. buonorus. 10 knacc : yaeOHHK 1 00111€00pa30BaTEIbHBIX OpraHu3aIui
: 6a30BwIi ypoBeHb / mop pepakiuent J[. K. bemsera, I'. M. [pimmmma. — 5-¢
u3JlaHue, ucrpasiennoe. — Mocksa : [Ipocsemienue, 2018. — 223 ¢. — ISBN 978-5-
09-057764-9. — TekcT : HEOCPEICTBEHHBIN.

5. buosorus. 11 knacc : yaeOHUK 171 0011e00pa30BaTEIbHBIX OpraHU3aINi
: 0azoBbelii ypoBeHb / mona pepakumeit J[. K. bemsesa, I'. M. JlpiMmuima. - 4-¢
u3zanue, ucrnpasieHHoe — Mocksa : [Ipocsemenue, 2018. — 223 c. — ISBN 978-5-
09-057332-0. — TekcT : HEMOCPEACTBEHHBIN.

6. EcrectBoznanme: 10 wmacc / H. C. IlypermmeBa, M. B. Pa3zymoBckas,
M. A. Bunnuk u 1p. ; nox penakuuen M.B. PazymoBckoit. — Mocksa : ®u3MaTiur,
2018. — 384 c. — ISBN 978-5-9221-1751-7. — Texkct : snekrponnsii. — URL:
http://biblioclub.ru/index.php?page=book&id=485238.

JIomoJIHMTEIbHbIE HCTOYHHKH:

1. PomuonoB, B. H. ®wusuka qis kouiemkei : ydeOHOe mocobOue s
cpeadero mnpodeccruoHanbHOro oobpaszoanus / B. H. PoamonoB. — Mocksa :
M3narensctBo IOpaiit, 2020. — 202 c¢. — (IlpodeccuonanbHoe 00pa3zoBaHHE). —
ISBN 978-5-534-10835-4. — Texkcr : anexrponnsiit // DbC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/449187.

2. Axmenosa, T. 1. EcrectBo3nanune / T. 1. Axmenosa, O. B. Mocsruna ;

Poccuiicknii TocymapcTBEHHBIH YHUBEPCUTET TNPAaBOCYIUs. — 2-€ W3AaHHUE,
ucnpaBieHHoe U gononHenHoe. — Mocksa : PI'VII, 2018. — 340 c. — ISBN 978-5-
93916-694-2 — Tekct : AIIEKTPOHHBIN — URL:

http://biblioclub.ru/index.php?page=book&id=560540.

3. Ceupuno, B. B. EcrtecTtBo3Hanue : ydyeOHOe mocoOue sl CPEIHETO
npodeccuonansHoro obpaszoBanusi / B. B. Csupunmos, E. U. CBupunosa. — 3-¢
u3d., ucnp. u gon. — MockBa : MzmarensctBo HOpaiit, 2019. — 310 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-10099-0. — Tekct :
anextponHbIi // DBC FOpaiir [caiiT]. — URL: https://urait.ru/bcode/438426.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM
T CTIMTLIAHBI

KonTposib ¥ omeHkKa pe3yabTaTOB OCBOCHUS Y4Ye€OHOW HUCIMIUIMHBI
OCYIIIECTBIISIETCS TPETNOIaBaTeIeM B MPOIECCE MPOBEACHUS MPAKTUUCCKUX 3aHSATHH,
TECTUPOBAHMS, a TAKXKE BBHITIOJHEHHUS OOYyYarONUMUCS WHAWNBUAYAIbHBIX 3aJIaHUMH,
MPOEKTOB, UCCIICAOBAHUN.

®opMBbI M METOAbI KOHTPOJIS ¥ OLlEeHKH
pe3yJabTaToB 00y4eHHsI

Pe3ysabTarsl 00yyeHus
(0oCBOEHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)
B pesynbrare wu3yueHUs JUCIHMILTUHBI
00yJarouics T0KeH
ymenbs

— CpaBHUBATb CCTCCTBCHHOHAYYHBIC O6T)CKTI>I,
AHaJIM3UPOBATh, OLICHUBATh n 0606H.[8.TB
IMOJIYYCHHBIC CBCCHUA

[IpakTrueckoe 3ananue
YcrHbiit onpoc

— OOBACHATH pe3yibTaTbl C€CTCCTBCHHOHAYYHBIX

IKCIIEPUMEHTOB, pemars 3JIEMEHTapHbIC
¢usnveckne,  XUMUYECKHE,  OHMOJIOTHYECKHE
3a7a4H;

[IpakTrueckoe 3ananue
VYcrHblii onpoc
KonTponbnas padora

— aHAJIM3UPOBATh MPOOIEMbl (PYHKIIMOHUPOBAHHUS
€CTECTBO3HAHUS B COBPEMEHHON KYJIbTYPE;

[IpakTrueckoe 3ananue
VYcrHblii onpoc

3HaAMmMb

— OCHOBHBIC MCTOJAbl HAYYHOI'O TIIO3HAHUA,
HCIIOJIB3YEMBIC B C€CTCCTBO3HAHUMU: Ha6J'IIO)I€HI/Ie,
OIMUCAHUC, UBMEPCHUC, DKCIICPUMCHT,

IIpakTrueckoe 3ananue
YeTHBII onpoc
TectupoBanue

- OCHOBOIIOJIararomue IIOHATHA,
3aKOHOMCPHOCTH, 3aKOHBbI )51 TCOpHHU
C€CTCCTBO3HAHUS, TCPMHUHOJIOTUIO 1 CUMBOJIUKY,

[IpakTrueckoe 3ananue
YceTHBII onpoc
TectupoBanue

— O POJIM U MECTE €CTECTBO3HAHKS B COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA.

IIpakTrueckoe 3ananue
YceTHBII onpoc

TectupoBanue

S METOANMYECKUE PEKOMEHJIALIUU 11O OPTAHU3ALIU
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

YcnemHoe u3ydeHue Kypca TpedyeT MoceleHus JeKIui, akTUBHON paboThI
Ha MPAKTUYECKUX 3aHATHUAX, BBIMOJIHEHUS BCEX YUEOHBIX 3aJlaHUi MPEenojaBaTes,
O3HAKOMJICHUSI OCHOBHOM U JIOTIOJTHUTENBHON JTuTepaTypoil. Pabora ¢ KoHCTIEKTOM
JEKIUN TPEANoJiaracT MPOCMOTP KOHCIIEKTa B TOT JK€ JI€Hb IOCJIE 3aHATHM,
IIOMETKY MaTepuajla KOHCIIEKTa, KOTOPBIA BBI3BIBAET 3aTPYIHEHUS  JUJIA
noHnmanus. IlomblTaiiTech HaWTH OTBETHI HAa 3aTPYAHUTEIBHBIE BOIPOCHI,
UCIIONB3Yysd PEKOMEHAYEMYIO JIMTEpaTypy. Ecinm caMOCTOATENBHO HE YIalloCh
pa3zobOpaTbcsi B MaTepuaiie, chopMyIUpyHTE BOMPOCHl U OOPATUTECH 3a MOMOILBIO
K [IPEeNojaBaTelt0 Ha KOHCYIbTAllUK UK OIbKalIIel JIEKINH.
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PerynsapHo orBoauTe BpeMs Mg MOBTOPEHHUS MNPOMIEHHOIO MaTepuana,
IIPOBEPsAsl CBOM 3HAHMWS, YMEHUS W HABBIKM II0 KOHTPOJBHBIM BompocaM. /J[is
BBINIOJIHEHHSI TMHMCHMEHHBIX JOMAIlHUX 3aJaHuil HEOO0XOAMMO BHHUMATEIbHO
IPOYUTATh COOTBETCTBYIOUIMM pa3ien ydyeOHHKa W MpopadoTaTh aHAJIOTUYHBIC
3aJlaHUs, pacCCMaTPUBAEMBIE IIPEIIOAABATENIEM HA JIEKIIMOHHBIX 3aHATHAX.

OCHOBHBIM METOJIOM CaMOCTOATEIbHOW pabOThl SIBISETCS HU3yUYEHUE U
y4e0HO-METOIMYECKUX MATEPUAJIOB, HAYYHOU JIMTEPATyphbl, B TOM YHUCIIE€ U3 CETH
WHTEepHET, U MPUMEHEHHUE N3YYEHHOTO Ha MPAKTUKE.

Anroput™m paboThI HaJl K&XKIAOU TEMOM:

— HM3Y4YUTE COJEpKAHME TEMbl BHAuaje IO JIEKIIMOHHOMY Marepuainy, a
3aTeM I10 APYTHMM UCTOYHUKAM;

— MPOYUTANTE JONOJHUTEIBHYIO JUTEPATYPY U3 CIHCKA, MPEAJIOKEHHOTO
IIpENoAaBaTeleM;

— BBIIIAIIUTE B TETPaJb OCHOBHBIE KAaTE€rOpUHM WM IEPCOHAIMU IO TEME,
UCIIOJIB3YS JIEKIIMOHHBIN MaTepHuall WK CIOBAapH, YTO MMOMOXKET ObICTPO MOBTOPUTH
MaTepHaJl [Py MOJATOTOBKE K CAa4e TEMbI WIIM SK3aMEHA;

— COCTaBbTE KPAaTKHI IUIAaH OTBETA 10 KAKJIOMY BOIIPOCY, BBIHOCUMOMY Ha
00Cy>KJIeHIE Ha CEMUHAPCKOM 3aHATUH;

— BBIYUYUTE OINPEIEIICHNUS] TEPMUHOB, OTHOCSIIUXCS K TEME;

— IPOAYMANTE MPUMEPHI U MIUTFOCTPALMM K OTBETY 110 U3y4aeMOU TEME;

— TpPOAYMBIBAMTE BBICKA3bIBAaHUS IO TEMaM, MPEMIOKEHHBIM K
CEMUHAPCKOMY 3aHATHUIO.

PexoMenaanuu o padbore ¢ IUTEpaTypoOi:

— O3HAKOMBTECh C AHHOTAIUSIMU K PEKOMEHJOBAHHOW JIUTEpaType H
ONPEIEIUTE OCHOBHOM METO/I U3JI0KEHHSI MaTeprasia TOro WM HUHOTO UCTOYHUKA,

— COCTaBbTE COOCTBEHHBIE aHHOTAIIMH K JPYTUM MCTOYHMKAM Ha KapTOUKaXx,
YTO MOMOKET NpHU MOATOTOBKE pedeparoB, TEKCTOB pedeil, Ipu MOATOTOBKE K
DK3aMEHY;

— BbIOEpUTE T€ HCTOUYHMKH, KOTOpbIe Haubosiee MOAXOAAT Il U3yYeHUs
KOHKPETHOU TEMBI.

[IpakThka mnpenojaBaHus €CTECTBO3HAHMUSA IOKAa3bIBA€T HEOOXOIUMOCTb
IIMPOKOTO BHEIPEHUSI CAMOCTOATEIbHBIX paObOT B POLIECC OOYUEHHUS.

Boimonusiss Ha 3aHATHSAX PA3NIMYHOTO poAa 3agaHusi, oOydarouuecs
npuoOpetator Oosiee rayOOKME€ M MPOYHBIE 3HAHUS MO JUCHUILIMHAM
€CTECTBEHHOHAYYHOTO IIUKJIA.

CamocrosiTenbHble paOOThl Ha 3aHATHM MOTYT OBITh MPOBEACHBI KaK IMpPH
M3YYEHUU HOBOI'O MaTepualia, TaK U MPU €ro 3aKperyIeHUU U MPOBEpKe 3HAHUMH, T.
€. Ha Bcex Jranax oO0yuyeHus. MHorue paOOThl CTYJEHTOB BBIMOJHSIOT MOA
pykoBoAcTBOM nmpenoxaaBatens. [lpm 3ToM 3amanust MoOryt ObIThb  JUOO
OJIMHAKOBBIMM I BCEX OOYYaromMXCs, JIMOO PasHbIMU MO CTEMEHH CJIOKHOCTU
win 1o oObekTaM u3ydeHus. (CaMoCTOSITeNbHbIE paboThl, CBSI3aHHBIE C
UCIIOJIb30BaHUEM HATypalIbHbIX OOBEKTOB (KHMBBIX >KMBOTHBIX, KOJUICKLHUH,
BJIQXKHBIX IIPENAapaToB, CKEJIETOB), IPOBOAATCS 10 YCMOTPEHUIO MPENOIABATENS.
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OpranuzoBaHHbIE BO BPEMsI U3yYEHUs HOBOTO MaTepuaia CaMOCTOSTENIbHbBIC
paboTbl OYIyT HOCUTH HCCIENOBATENbCKUN XapakTep, CIYXKUTbh HCTOUYHUKOM
MOJIyYeHHS] HOBBIX 3HaHUN. CaMoCTOATENbHBIE PAOOTHI C LEIbIO 3aKPEIIICHUS YKe
MOJIYYCHHBIX 3HAHUW MOTYT OBITh WJUTIOCTpAIlMel K 3HAKOMOMY Marepuaiy,
NOATBEPKIECHUEM K pacckazy mnpemnogaBaTens. (CamocTosiTenbHble PpadOThI
CTYIEHTOB C HCIIOJb30BAaHUEM HATYpPaJIbHOTO pPAa3JaTOYHOrO MaTepuaia MOTYT
ObITh OpraHU30BaHbl MO-pa3HOMy. B Tex ciydasx, Korja CTyJA€HTbl HE HMEIOT
HEOOXOJMMBIX HABBIKOB JUISI CaMOCTOSITEJILHOTO BBIMIOJHEHUS 3alaHUd U
HYXKJIAIOTCSI B TIOCTOSIHHOM TIOMOIIH, I1eJIecO00pa3Ho (POHTAIBHOE BHITIOJIHEHUE
paboThl MOJ PYKOBOJACTBOM IpemnojaBarens. [Ipu 3ToM OH mpepyiaraer BceMmy
KJIaCCYy MPOYMUTATh NEPBbIA MyHKT 3aJaHUS-UHCTPYKIIMU U BBITIOJTHUTH €ro. 3aTeM
nocye 0ecelbl, B MPOIecce KOTOPOU BBIACHSIOTCS, 3aKPEIUIIOTCSA U PACIIUPSIOTCS
MOJyYCHHBIC 3HAHUS, MPENOAABATENb HAILECIMBACT CTYJICHTHl HAa BBINOJIHEHUE
BTOPOIr0 IYHKTa 3aJaHus U T. J. B 3aKiIOueHHE cleayeT MOJABECTH UTOTU BCEU
paboThl, caenaTh HEOOXOAMMBbIE BBIBOABI M 00001IeHUs. M3yueHue HOBOTO
MaTepuaia B ITOM cllydyae MpUOOpeTaeT xapakrep Oecelbl C HCIOJIb30BAaHUEM
pa3zaToOYHOIro0 MaTepraa.

Memoouueckue pekomeHOayuu no cOCMAagieHuI0 npe3eHmayuil

[Ipe3enTanust naeT BO3MOXKHOCTh HArJISAHO NPEACTABUTh WHHOBALIMOHHBIC
ujeu, pa3pabOTKM U TUIaHbl. Y4yeOHas Tpe3eHTalus MPEeACTaBIsIeT CcoOoi
pe3yabTaT CaMOCTOSITEIbHOM padOThl CTYJEHTOB, C IOMOIIBIO KOTOPOW OHU
HarJIsiAHO  JIGMOHCTPHUPYIOT —MaTepuajibl IMyOJIMYHOTO BBICTYIUICHUS TEpe.
ay IUTOPHUEN.

KomneloTepHas npeseHTanus — 3To gaiia ¢ He0OXOIUMBIMU MaTepuaaaMu,
KOTOPBIA COCTOUT M3 MOCJIEAOBATEIBHOCTH clainoB. Kaxxapiii ciailyy cOIEepKUT
3aKOHYEHHYIO M0 CMbICTy HH(OpMalMIO, TaKk KaK OHAa HE MEPEeHOCUTCS Ha
CIEAYIOIIMM CJlaiil aBTOMATHYECKM B OTJIMYME OT TEKCTOBOIO JOKYMEHTA.
CryzneHTy — aBTOpYy Mpe3eHTAIluH, HEOOXOJUMO YMETh pacipeessiTh MaTepra B
mpenenax CTPaHUIBI U TPAaMOTHO pa3MellaTh OTAENbHbIE O0BEKTHL. B aTOM emy
MTOMOKET 1EJIbIii HA0Op TOTOBBIX OOBEKTOB (TUKTOIPAMM, TEOMETPUUYECKUX (QUTYD,
TEKCTOBBIX OKOH U T.1.).

beccniopHbIM  JOCTOMHCTBOM MPE3EHTALUU  SIBJISIETCSI BO3MOXHOCTH IIPHU
HEO0OXOMMOCTU OBICTPO BEPHYTHCS K JIFOOOMY M3 paHee TPOCMOTPEHHBIX CIIAiiI0B
i OyKBaJbHO Ha XOJy U3MEHHTH IMOCIEI0BATEILHOCTh M3JIOKEHUS MaTepuala.
[Ipe3eHTanss MOMOTAaeT CaMOMY BBICTYIAIOIIEMY HE 3a0bITh TJIABHOE W TOYHEE
pacCTaBUTh aKIICHTHI.

OnHOM W3 OCHOBHBIX MPOrpaMM JUIsi CO3JaHUS MPE3CHTAU B MHPOBOM
npakTuke siBisieTcs nporpamma PowerPoint komnanuu Microsoft.

Cmpyxkmypa npezenmayuu

VY aepxuBaTh aKTUBHOE BHUMAaHHE CIylIaTesell MOXXHO He Oojee 15 MUHYT,
a, CIIEIOBATEJIbHO, NIPU CPEHEM pacyeTe BPEMEHHM MpocMoTpa — | MHHYTa Ha
claiij], KOJIMYECTBO CJIaiiIOB HE I0JHKHO MPEBBIIATH 15-TH.
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[lepBbril cnaiin mpe3eHTaMK T0DKEH COJEPKaTh TeMy padoThl, (haMUIIHIO,
UM U OTYECTBO UCIIOIHUTEIIS, HOMEpP y4eOHOM rpyIIibl, a Takxke GaMUIUIo, UMs,
OTYECTBO, IOJXKHOCTh M YUYEHYIO CTENIEHD MPETIOJaBaTENS.

Ha BropoM cnaiine 1enecooOpa3HO TMPEeACTaBUTh 1ellb M KPaTKoe
COJIEpKaHHE MPE3CHTALINH.

[Tocnenyromue cnaifapl HEOOXOAMMO pa3OUTh HaA paslieibl COTrJacHo
MyHKTaM Ij1aHa paboThl.

Ha 3akmrouuTenbHBIM CjaijJi BBIHOCHUTCS CaMO€ OCHOBHOE, TIJIaBHOE U3
COJICpKaHUS TTPE3CHTAIUY.

Pexomennaryu o opopmiieHuro npe3eHranuii B Microsoft Power Point

JInsi BU3yallbHOTO BOCIHPHUATHS TEKCT HA CllalaX MPE3CHTaAUWuHd 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 NOKEH OBITh CIUIIKOM SPKUM WM MECTPhIM. TEKCT JOHKEH XOPOIIOo
yuTaThcsi. OAHU M T€ K€ DJIEMEHThl Ha Pa3HBIX claiijax JOJDKEH OBITh OJHOTO
1[BETA.

[IpoctpancTBO crnaiina (3kpaHa) JOJIKHO ObITh MAKCUMAJIBHO HCITOJIH30BAHO,
3a CYeT, HampuMmep, yBEeJIMYeHHs Maciitaba pucyHka. Kpome Toro, 1o
BO3MOXKHOCTH HEOOXOJMMO 3aHUMaTh BEpXHUE Y4 IUIOMIAAM claiga (dKpaHa),
MOCKOJIbKY HH>KHSISL YAaCTh SKpaHa II0X0 NPOCMATPUBAETCS C MOCIEIHUX PSAIOB.

Kaxnpiii cnai 1OmKEH COAepkKaTh 3arojloBOK. B KOHIE 3arojioBKOB TOUYKa
HEe cTaBUTCs. B 3arojioBkax JOJDKEH OBITh OTpPakK€H BBIBOJ U3 MPECTABICHHON Ha
cnaiine uHdopmanuu. OdopmileHHE 3arojJOBKOB 3arjaBHbIMM OYKBaMH MOYHO
HCIIOJI30BaTh TOJIBKO B CIy4ae UX KPaTKOCTH.

Ha cnaiine cienyer nomemars He OoJsiee 5-6 cTpok u He OoJiee 5-7 CIOB B
MpeanokeHnH. TeKCT Ha claiax IOJKEH XOPOIIO YATATHCS.

[Ipu poGaBneHWM PHUCYHKOB, CXE€M, JHarpaMM, CHUMKOB DJKpaHa
(CKpHHIIIOTOB) HEOOXOIWMO MPOBEPUTH TEKCT ITHUX DJJIEMEHTOB Ha HaJIW4HC
omnbok. HeoOxomumo MpoBepsITh MPAaBWIBHOCTh HAMKUCAHUS HA3BaHWM YIIHII,
dbaMunuii aBTOPOB METOAMK U T.1I.

Henw3st meperpyxaTh ciaiapl aHUMalMOHHBIMH 3(PdeKTaMu — 3TO
OTBJICKAET CJIYIIATEJIEH OT CMBICJIOBOTO COJECPKaHUs cianaa. [ cMeHbI Clan1oB
UCIIOJIB3YUTE OJIMH M TOT K€ aHUMAITMOHHBIN d(H(DEKT.

llops0ox u npuHyunbl BLINOIHEHUS KOMNBLIOMEPHOU Npe3eHMayuu

Ilepen cozmanuem mpe3eHTaIMi HEOOXO0IUMO YETKO ONPEICTUTHCS C LETbIO,
CO3/IlaBa€MOM  TPE3CHTAIlMU, IOCTPOUTh BCTYIUIEHHME U  CHOPMYIHPOBATh
3aKJTIIOUCHHE, TPUACPKUBATHCS OCHOBHBIX 3TAOB U PEKOMEHAYEMbBIX MPUHITUIIOB
€€ COo3/1aHusl.

OcHosHble smanvl pabomvl HA0 KOMHBLIOMEPHOU Npe3eHmayuel.

1. Cmnanupyiite oOImMA BUJ TPE3CHTAIMH 110 BBHIOPAHHOW TeMe,
OIUpasiCh Ha COOCTBEHHbIE pa3pabOTKU U peKOMEHAAINU MTPpernogaBaTes.

2. Pacrnipenenure marepuain no ciaigam.

3. OTtpenaktupyite 1 0hOpPMHUTE CIIANIBI.
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4, 3anmaiiTe enMHOOOPa3HbI aHUMAIIMOHHBIN 3P PEKT 111 1EMOHCTPAIIH
Ipe3eHTAIHH.

5. Pacnieyaraitte npezeHTauio.

6. [Iporonute TOTOBBIA BapUaHT TI€pell JAEMOHCTpPAIMEH C IEJbIO
BBISIBJICHUS OIIIHOOK.

7. JlopaboTtaiiTe npe3eHTaluo, €CIM BOZHUKIIA HEOOXOIUMOCTb.

OcHosHble npuHYUNnbl BbINOJHEHUs. U NPeoCmAaBIeHus: KOMNbIOMEPHOU
npezeHmayuu

— TIOMHHUTE, YTO KOMIBIOTEpHAs IPE3CHTAllds HE IMpeJHa3HayeHa I
ABTOHOMHOI'O MCIOJIb30BAHMS, OHA JOJDKHA JIMILb [IOMOTaTh TOKJIAJYUKY BO BPEMs
€ro BBICTYIUICHHUS, TPAaBUILHO PACCTABIISATh AKLIEHTHI;

— HE YCIOXHAWTE NPE3CHTAUUI0 M HE TEperpykante ee TEKCTOM,
CTATUCTUYECKUMU JAHHBIMU U TPaPUUECKUMU U300pAKEHUIMH,

— HE YMTalWTe TEKCT Ha cjlaijgax. YCTHas peyb JOKIAJUUKa JOJDKHA
JIOTIOJIHSITh, ONHUCHIBATh, HO HE MEPECKa3bIBaTh, IMPEIACTABICHHYIO Ha Claiaax
uHdOpMaIHIO;

— JlaliTe BpeMs ayJAUTOPUU O3HAKOMUTHLCS ¢ MH(OpMAaIuen Kaxa0ro HOBOro
ciaiifa, a y’Ke 1ociie 3TOro JlaBaTb CBOM KOMMEHTAapHUH MOKa3aHHOMY Ha ’KpaHe. B
IPOTUBHOM CJTydyae BHUMaHHE ClIyliaresei Oy1eT pacCeuBaThCs;

— genaurte tniepepbiBbl. He ciiemyer TOponmuThCA € AEMOHCTpAIUEH
nocaeaywmero cnaiaa. Ilo3BonbTe cimymarensM noayMarb M YCBOMTH
uH(pOpMaIuIo;

— MPEUIOKUTE Pa3JaTOUYHbI MaTepuan B KOHLE BBICTYIUICHHS, €CIH 3TO
HeoOxoaumo. He penmaiite 3TOro B Hayane WM B CEpelMHE JOKIana, T.K. BCE
BHUMAaHHUE JIOJKHO OBITh TPUKOBAHO K BaM U K DKpPaHY;

— 00s13aTeNIbHO OTPENAKTUPYNUTE MPE3CHTALMIO TIEPe]] BHICTYIJICHUEM I10CIIE
IPEBAPUTEIBLHOTO MPOCMOTPa (PETIETULIIH).

Memoouueckue pekomeHOauuu no cOCMas1eHuI) Kpocceopoa

KpoccBopn — urpa-zamaya, B KOTOpod (Qurypa u3 psjoB MyCTHIX KIETOK
3aMOJIHSETCS MEPEKPEIINBAIOIIMMUCS CIIOBAMH CO 3HAYEHUSMH, 3aJaHHBIMHU I10
YCJIOBUSIM UTPHI.

JInss  cocTaBieHHsT KpPOCCBOpAA MO 33JaHHOM TEME HYXHO HAUTH
MH(OPMAIUIO C pa3HbIX HCTOYHUKOB (ceTh Internet, SHIMKIIONEINN, TPAKTUYECKUE
nocoOusi, yueOHast TuTepaTypa), U3y4uTh €€ U COCTABUTh B PYKOITMCHOM BapUaHTE
WIM  TOJIb3YACh OJHMM M3 MNpPOrpaMMHBIX  cpenctB:  MicrosoftWord,
MicrosoftExcel. KpoccBop1 cocTaBnsieTcs UHAWBHUIYATBHO.

PaGora nomkHa OBITH TMpeJCTaBlieHa B JHEBHUKE B  I€YaTHOM
(KOMIIBIOTEPHOM) WJIM PYKOIIMCHOM BapUaHTE.

IIpasuna npu cocmaenenuu Kpocceopoos

1. He nmomyckaercsa Hannuue '"mamek" (HE3almOJHEHHBIX KJIETOK) B CETKE
KpOCCBOp/a.

2. He nomyckatotcst ciydaiiHble OyKBOCOUYETaHUS U TIEPECCUCHHUSI.
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3. 3aragaHHble cIOBa JOJDKHBI OBITh MMEHAMH CYIIECTBUTEIBHBIMH B
MMEHUTETFHOM MaJIe’Ke EIMHCTBEHHOTO YUCIIA.

4. IByxOyKBEeHHBIE CTIOBA JI0JHKHBI UMETh JIBA MIEPECCUCHHUS.

5. TpexOyKBEHHbIE CJIOBA JIOJKHBI UMETh HE MEHEE JIBYX MEPECEUCHU.

6. He nomyckarotcsi abOpeBUaTypbl, COKpAIICHHUS.

7. He pexoMeHnyeTcst 00/1bI10€ KOTUYECTBO JBYXOYKBEHHBIX CJIOB.

8. Bce TekcThl MODKHBI OBITh HamHMCaHbl PA30OPUYMBO, KEIATEIBHO
OTIIEYaTaHBI.

9. Ha xaxgom smcre NOJDKHA ObITh (haMHIIMs aBTOpa, a TAaK)KE HAa3BaHHE
JAHHOTO KPOCCBOP/A.

Tpebosanus k oghopmaenuro kpocceopoa:

1. PucyHoK KpoccBOp/ia JOJKEH OBbITh YETKUM.

2. CeTka KpOCCBOpJAA JIOJDKHA OBITh MYCTOM TOJBKO € LU(paMy MO3HULIMMA
CJIOB-OTBETOB.

3. OtBeTbl Ha KpPOCCBOPHA MYOJMKYIOTCS Ha OTAEIbHOM jucTe. OTBETHI
IpeJHa3HayeHbl Ul TMPOBEPKH IMPABUIBHOCTU PEIIEHUS KPOCCBOPAA U JAIOT
BO3MO>KHOCTh O3HAKOMHTBCSI C IPABUJIBHBIMU OTBETaMU Ha HEPEIIEHHBIE MO3ULIUN
YCJIOBHUM.

1 TUCT — TUTYNIBHBIN

2 UCT — CeTKa KpOCCBOP/1a, BOIIPOCHI 0€3 OTBETOB

3 JINCT — OTBETHI

4 UCT - UCIOJB3YEMbIE UCTOYHUKH

Co3zoanue kpocceopoa ¢ MS Word.

1. Co3nanue ceTku TpadUyYECKUM METOJOM; IMpPU 3TOM BCE DIIEMEHTHI
JIOJKHBI OBITH CTPYIIITUPOBAHBI.

2. Co3gaHue CeTKH TaOJIMYHBIM METOJIOM; MPH 3TOM T'PaHHULIBl HEHY>KHBIX
SAYEEK CTUPAOTCS.

3. Homepa 6o BCTaBISIOT HEMOCPEACTBEHHO B STYCHKHU, TUOO 3aMMCHIBAIOT
PAZAOM C COOTBETCTBYIOIIMMHU STUEHKAMU.

4. 3amanusa K KPOCCBOPILY MOTYT OBITh PacCIoJIOKEHbI OOBIYHBIM CIIOCOOOM
W1 0(pOpMJIEHBI B BUJIE BBIHOCOK K COOTBETCTBYIOIIUM KJIETKAM.

5. 3agaHus K KPOCCBOPLY IOJIKHBI OBITH TPAMOTHO CPOPMYITUPOBAHBI.

6. KpoccBop Ha cTpaHuIle T0KEeH ObITh HATTIAIHO O(DOPMIICH B MPABUIILHO
PacIoJIOKeH.

Co3zoanue kpocceopoa & MicrosoftExcel.

1. Cerka KpoccBOplia co3faeTcs MyTeM OOO3HAUYeHHUs TpaHUIl SYEeK U
HACTPOMKM WX IIUPUHBI W BBICOTHI TaKMM OOpa3oM, YTOOBI OHHU MOJIYYUIIUCH
KBaJIpaTHBIMHU.

2. 3ajgaHusi K KpOCCBOPAY MOTYT OBITh PACIOJOKEHbI OOBIYHBIM 00pa3oM
win odopmiieHbl B BHUAE NpPUMEUYaHHM K sA4YelikaM, B KOTOPBIX HAXOJIUTCA
HyMepanusi.

3. IlpoBepka NpPaBWJIBHOCTH pa3rajblBaHUsl KPOCCBOpPJAAa MOXKET ObITh
OCYILIECTBIIEHA C MOMOIIBI0 YCIOBHOrO (hopMaTtupoBaHus (Hampumep, €ciu B
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sYelKy BBEIICGHAa TpaBwiIbHas Iudpa, TO sSUYEHKA 3aJTMBACTCS OIPEIACICHHBIM
IIBETOM).

4. 3agaHusi K KpOCCBOPAY JAOJKHBI OBITh TPAMOTHO C(HOPMYITHUPOBAHBI.

5. KpoccBopn Ha paboueM nUCTE AOHKEH OBITH HAMVISIAHO O(GOpMIIEH U
MIPABUJIBHO PACIIOIOKEH.

6. Haninune npoBepku NpaBUIIbHOCTU PELIEHUS KPOCCBOP/IA.

Cocmasnenue ycnosuti (moaKo8anuil) Kpocceopoa:

1. OHn MOMWKHBI OBITH CTPOrO JAKOHWYHBIMH. He crnemyer nenath ux
MPOCTPAHHBIMU, HW3JIMIIHE HCUEPIBIBAIOIIMMHA, MHOTOCIOBHBIMU, HECYIIUMU
M30BITOYHYIO HH(DOPMAITHIO.

2. Crapaiitech MOJaTh CIIOBO C HAMMEHEE U3BECTHOW CTOPOHBI.

3. IIpocMoTputre cioBapu: BO3MOXKHO, B OJJHOM M3 HUX U OKaXeETCs
HaWJIydilee omnpejeneHue. B omnpeneneHusx He JOJDKHO OBITh OJHOKOPEHHBIX
CJIOB.

IInanuposanue deamenbHoCmu N0 COCMABIEHUIO KPOCCEOPOQ.

. OnpenienuTh, ¢ KaKOW LENBI0 COCTABIISETCS KPOCCBOPI.

. [IpocCMOTpPETH M U3YYUTH JEKCUKO-TPaMMaTUYECKUI MaTeprall 1o TEME

. [IpocMoTpeTh 1 BBIOpaTh BU KPOCCBOP/A.

. [IpogymaTh cOCTaBHBIE YAaCTH KPOCCBOP/IA.

. I3y4nTh NONIOTHUTEIBHBIN MaTepual 1o TEME.

. CocTaBUTH CIIHCOK CIIOB PA3AEIIbHO MO HAMPABICHUSAM.

. Harmucatp ycioBus (TEKCT) KpocCcBOp/Ia.

. [IpoBeputh opdorpadutro TeKcTa, COOTBETCTBUE HyMEpPAIUHU.
[IpoaHanu3upoBaTh COCTABJIEHHBI KPOCCBOPI COTJIACHO KPUTEPHIM
OIICHUBAHMUSI.

10. ObopMUTB TOTOBBI KPOCCBOP/I.

Memoouueckue pekomenoayuu no HAaNUCAHUIO 00K1A0a

Jloknman, Kak BHJ CaMOCTOSATEIIBHOM paboThl B y4yeOHOM IpoIiecce,
CIIOCOOCTBYET (POPMUPOBAHUIO HABBIKOB UCCIIEOBATENIBCKON pabOThHI, pacuIupsieT
MO3HABATEIbHBIE NUHTEPECHI, YUUT KPUTUUECKHU MBICIIUTD.

[Ipu HamucaHuu JOKJIaAa MO 33JaHHOW TEeME OOYy4YaroIUiCS COCTaBIISET
TJ1aH, MOAOMPaeT OCHOBHBIC HCTOUHUKH.

B mpomecce pabGoThl ¢ HMCTOYHHMKAMH CHUCTEMATU3UPYET TMOTYYCHHBIC
CBEJICHUS, JIeNIaeT BBIBOJBI U 000O0IIEHHS.

K noxnany mo kpymHoi TeMe MOTYT MPHUBJIEKATh HECKOIBKO O0yJarOUIuXCs,
MEX]Ty KOTOPBIMH PACTIPEICISIOTCS BOMPOCHI BHICTYTUICHUS.

Omanwvl pabomul HAO OOKIAOOM

1. ®opmynupoBaHHE€ TEMbl, NPUYEM OHA JIOJDKHA OBITh HE TOJIBKO
AKTyaJIbHOM [0 CBOEMY 3HAYE€HWUI0, HO U OpPUITMHAJIBHOW, HWHTEPECHOM 10
COJIEP>KAHMIO.

2. [logOop u U3yueHrWe OCHOBHBIX MCTOYHUKOB MO TeMe (KaK MPaBHIIBHO,
py pa3paboTKe JOKIIa/Ia UCTIONIb3yeTcst He MeHee 8-10 pa3smuYHbIX HICTOYHUKOB).

3. CocraBiieHHE CIHUCKA UCIOJIb30BAHHBIX HCTOYHUKOB.

4. O6paboTka 1 cucTeMaTH3aIUs HHPOPMAITUH.
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5. Pa3zpaboTka maHa gokaaja.

6. Hanmcanue noknaza.

7. I[ly6nudHOE BBICTYIUICHUE C Pe3yJIbTaTaMU HCCIIEIOBaHNUS.

Cmpyxkmypa ooknaoa:

— TUTYJNBHBIH JIUCT - OTJaBJieHHWE (B HEM TOCJIECIOBATEIILHO M3JIararoTcs
Ha3BaHUS IYHKTOB JOKJaja, YKa3bIBAIOTCS CTPAHUIIBI, C KOTOPBIX HAYMHACTCS
KaKJIpIW MTYHKT);

— BBeZicHUE ((hOPMYITUPYET CYTh HCCIEeIyeMOi poOaeMbl, 000CHOBBIBACTCS
BBEIOOP TEMBI, OTIPEICISAIOTCS €€ 3HAUMMOCTh U aKTyaJIbHOCTh, YKa3bIBAIOTCS 1EITh
W 3a]1a49¥ JTOKJIaJa, aeTCs XapaKTEPUCTHKA UCTIOJIb3yeMOU JTUTEPATYPHI);

— OCHOBHasg 4acTh (KaXIbIM pasmen ee, JJ0Ka3aTelabHO pacKphIBas
OTIEIBHYI0 TMpoOJieMy WIM OJHY W3 €€ CTOPOH, JIOTHYECKH SBIISICTCS
MIPOJIOJDKEHUEM TPEABIYIIEeT0; B OCHOBHOW YacTH MOTYT OBITh IPEICTaBIICHBI
TaOIHIIBI, TPAQUKHU, CXEMBI);

— 3aKJIFOYEeHHE (MTOABOASTCS UTOTH WIH J1aeTCs 0000IIEHHBIN BHIBOJ] IO TEME
JOKJIa/1a, TIpeAJIaraloTCs PEKOMEHIAINN );

— CIIUCOK UCIOJIb30BaHHBIX UCTOYHUKOB.

Cmpykmypa u cooepaicarue 00K1aoa

1. BBemeHue - 3TO BCTYNUTENbHAs 4YacTh HAYYHO-UCCIIEIOBATEIbCKOM
paboThl. ABTOp JIOJDKEH MPHIIOKHUTH BCE YCHIIMS, YTOOBI B 3TOM HEOOJBIIOM IO
o0BeMy pazzene ToKa3aTh aKTyaJdbHOCTh TEMBI, PACKPBITh MPAKTHYCCKYIO
3HAYMMOCTb €€, ONIPEACIIUTD [N U 337a4M SKCIIEPUMEHTA WK €ro (pparMeHTa.

2. OcHoBHasi 4acTb. B Hel packpeiBaeTcs coaepxkanue aokiana. Kak
MpaBUIO, OCHOBHAs 4YacTh COCTOMT W3 TEOPETHYECKOTO U TPAKTHYECCKOTO
pasnmenoB. B TeopermueckoM pas3ziene  pacKphIBAIOTCS HCTOPUS H  TEOPHUS
UCCICMyeMON TpOoOJIeMBl, JaceTcs KPUTHYECKUN aHAIU3 JIMTEPaTyphl U
MOKAa3bIBAIOTCS TIO3UIIMN aBTOPA.

B npaktudyeckom pasznene M3NararOTCs METOIbI, XOJ, W Pe3yJbTaThl
CaMOCTOATENILHO TMPOBEJACHHOIO JKCIIepUMeHTa uiu (parmenta. B ocHOBHOM
YaCTH MOTYT OBITh TAK)Ke MPEJCTABICHBI CXEMBI, TUATPAMMBbI, TaOIUIIbI, PUCYHKH
U T.]I.

3. B 3aki0ueHnH COAepKaTCs UTOTU pabOThI, BBIBOJIbI, K KOTOPHIM MPUIIIET
aBTOp, M PEKOMEHJAIMHU. 3aKIIOUCHUE JODKHO OBITh KPaTKUM, OOS3aTEIbHBIM H
COOTBETCTBOBAThH IMOCTABJICHHBIM 3a7[a4aM.

4. Crnucok WCHOJIb30BaHHBIX HMCTOYHHUKOB MPEACTABISICT COOON IepeUcHb
WCITOJIb30BAaHHBIX KHHT, CTaTeH, (pamMuimu aBTOPOB TMPHUBOAATCSA B al(paBUTHOM
TIOPSIZIKE, TIPH 3TOM BCE MCTOYHHMKH JIAIOTCS MO/ OOIIEH HyMepalue TUTepaTyphl.
B WCXOMHBIX MaHHBIX WMCTOYHHMKA YKa3bIBAIOTCSA (aMUIMS W MHHUITHAIBI aBTOpa,
Ha3BaHUE pabOThI, MECTO M TOJI MU3AAHUS.

5. Tlpunoxkenre Kk AokiIamxy ohOPMIISIOTCS HAa OTAEIBHBIX JIUCTAX, MPUYEM
KaXJ10€ JOJDKHO HMMETh CBOM TEMATHYECKUMM 3arojIOBOK M HOMEP, KOTOPBIU
MUIIETCS B IPABOM BepxHeM yriy, Hanpumep: «[Ipunoxenue 1».

Tpebosanus k ogpopmaeHuro 0okiaoa
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1. O6bem mokIIama MOXKET KoJebaThCs B mpeenax 5-15 medaTHpIX CTpaHMIT,
BCE TIPUJIOKEHUS K pabOTe HE BXOJAT B €€ 00bEM.

2. Jloknan moJmKeH OBITH BBIMIOJHEH TPAMOTHO, C COOJIOJICHUEM KYJIbTYPHI
U3JI0KEHUSI.

3. O06s13aTeNbHO JOJKHBI UMETHCSI CCHUIKM Ha UCIIOJIb3YEMYIO JINTEPATYpy.

4. JlomkHa OBITh  COONIOJIGHA  TIOCTENOBATEIBHOCTh  HAIMMCAHUS
oubmorpaduuecKoro amnrapara.
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