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PabGouas mporpamma yuebnoit mucuumuael  bJ[.08 ECTECTBO3HAHUE
paspabotana Ha ocHoBe TpebOoBanuii PDPI'OC cpegnero obmiero o6pa3oBaHuUs,
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o0pa3oBaTeNbHBIX MPOrpaMM CpeIHEro MNpoQecCHOHATBFHOTO O0pa3oBaHUsi Ha 0Oasze
OCHOBHOro  oOmero oOpa3oBaHus, ¢ yuderoM TpeOoBanuii  denepanbHOTrO
roCcyapcTBEHHOro oOpa3oBaTenbHOro cranaapra (mamee — ®I'OC) no crenuanbHOCTH
cpenrero mnpodeccruonanbHoro obpaszopanus (nmamee CIIO) 38.02.01 DxoHOomMHKa U
OyxraiaTepckuii yder (MO OTpacisM), YTBEpPXKACHHOIO IpUKa3oM MuHHCTEpPCTBA
oOpazoBanus U Hayku P® ot 05.02.2018 Ne69, 3apeructpupoBan B Muntocte Poccuun
26.02.2018 Ne 50137.

Jucuuniuaa bJ1.08 EctecTBO3HAaHUE
dopma oOydeHHS O4Hast

YyeOublil rof 2021-2022

1 xypc 2 ceM.

JIEKLIUU 38 yac

NPaKTHYECKUE 3aHITUS 18 vac

na0opaTOpHBIC 3aHATHS 16 vac

CaMOCTOSTEIIbHBIE 3aHATUS 2 yac

dbopma mMpOMEKyTOUHOI aTTecTalun nuddepeHIIMPOBaHHBIN 3a4eT
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1. TACIHOPT PABOYEN TPOT'PAMMbBI YYEBHOM JUCHUILJIAHBI

1.1 O0JsacTh NpuMeHeHHusl Y4eOHOH NPOrpaMMBbl

Pabouass mporpamma y4eOHOM AMCLUMIUIMHBI €CTECTBO3HAHUE SBIISIETCS YACThIO
OCHOBHOHM TMpodeccHOHaIbHOM 00pa3oBaTebHOW MPOrpaMMOl B COOTBETCTBUHM C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pPa30BaTENbHBIM CTaHAAPTOM CpPEIHEro (IOJHOTO)
oOmero oOpa3oBanuss u @DenepanbHbIM  T'OCYAAPCTBEHHBIM  00pa30BaTEbHBIM
cragpaptom (nasee DPI'OC) no cHEHUAIBHOCTH CpPEAHEro MNpPodecCHOHATBHOTO
obpazopanus (ganee CIIO) mns cnenuansHocTy 38.02.01 DxoHOMEKA U OyXTaaTEPCKUN
y4ert (10 OTpacisim).

B ocnoBe yueOHON auciuiuinHbel «EcTeCTBO3HAHME» JIEKUT YCTaHOBKA Ha
dbopmupoBaHUE Y 00yIaeMbIX CHCTEMBbI 0a30BBIX MOHATHH (GU3UKHU, XUMHUHA ¥ OMOJIOTUH H
NPEJICTAaBICHU O COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTHHE MHpa, a TakkKe
BBIpAa0OTKAa YMEHUIl TPUMEHITHh MOJNydeHHBIC 3HAaHUS, Kak B MpodeccrnoHambHON
JEeSTENbHOCTH, TaK U JIJISl peLIEHUS )KM3HEHHBIX 3a]1a4.

MHorue mMoJO0XKeHHUsl, pa3BUBAEMbIE €CTECTBO3HAHHUEM, pPAaCCMATPUBAIOTCA Kak
OCHOBAa CO3JaHHMsI M HCIIOJIb30BAaHHUS HMH(POPMAIMOHHBIX U KOMMYHHKAIMOHHBIX
texHosoruii (MKT) — omHoro u3 Hambosiee 3HAYUMBIX TEXHOJOTUYECKHX TOCTHKEHUU
COBPEMEHHOU ITUBUIIN3AIUY.

B ecrectBo3HaHuu (GOpPMUPYIOTCSI MHOTHE BHJIBI JACSITEIbHOCTH, KOTOPhIE UMEIOT
MeTa MpeAMETHbIM XxapakTep. K HMM B mepByl0 ouepenb OTHOCSATCS: MOJEIMPOBAHUE
O00OBEKTOB U TMPOILIECCOB, MPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHUS, CUCTEMHO-
WH(OPMAIIMOHHBIA aHaIu3, (GOpMyIUpPOBaHME THIIOTE3, aHAJW3 W CHUHTE3, CPaBHEHUE,
o0oO0mieHre, cucTeMaTH3alys, BBISIBJICHUE NPUYMHHO-CJIECICTBEHHBIX CBS3€H, MOUCK
aHaJIOroB, yNpaBieHUEe 00beKTaMu U nporeccamMu. IMEHHO 3Ta JUCHUIUIMHA [TO3BOJSET
MO3HAKOMUThH YYallIUXCsl C HAYYHBIMA METOJAMH TO3HAHHS, HAYYUTh HMX OTJIMYATh
TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EctecTBOo3HaHme wumeeTr oOueHb OOJIbIIOE M BCEBO3pACTAIOIIEE  YHUCIIO
MEXTUCIUIUTHHAPHBIX CBsI3€H, MPUYEM Ha YPOBHE, KaK MOHSATHIHOTO ammapara, Tak U
uHcTpyMeHTapus. CkKazaHHOE IIO3BOJISIET pPaccMaTpUBaTh €CTECTBO3HAHHME KakK MeTa
TUCIUIUIMHY, KOTOpas MPEIOCTAaBISIET MEXAUCIHUIUIMHAPHBIA S3bIK JJIS  ONUCAHUS
Hay4YHOW KapTUHBI MHpA.

Wzyuenne  «EcrecTBO3HaHMS» B  NpOo(EecCHOHATBHBIX  00pa30BaTEIbHBIX
OpPraHu3alUAX, PEATH3YIOIMX O00pa30BaTENbHYI0 MPOrpPaMMy CpPEJHEro OOIIero
obpazoBanuss B mnpenenax ocBoeHuss OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHusi, HMeeT CBOM OCOOCHHOCTM B  3aBUCUMOCTH  OT  Hpoduis
npodeCCHOHAIBHOTO 00pa30BaHMsA. JTO BBIPAXKAETCS B COACPNKAHUUA OOydeHUs,
KOJINYECTBE YaCOB, BBIICISEMBIX Ha N3YYCHHE OTAEIBHBIX TEM MPOrPaMMBbI, TITyOHHE MX
OCBOCHHS y4YallUMHUCSA, OOBEME M XapakTepe MNpPaKTUYECKUX 3aHATHH, BHIAX
BHEAYIUTOPHON CaMOCTOSTENbHON PaOOTHI.

Teopernyeckne cBeACHHS MO €CTECTBO3HAHUIO JOMOJHSIOTCS NMPAKTUYECKUMU U
nabopatopHbIMU paboTamu.

1.2 MecTo AUCUMIUVIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJIMCTOB
CpeHero 3BeHa

Hucnumnuaa  «EcTtecTBo3HaHMe» BXOAWT B 0a30BBIM  y4eOHBIA LMK
(obmieoOpa3zoBaTenbHble  AUCIHUIUIMHBI)  NPOrpaMMbl  MOJATOTOBKM  CIIEIIUAIKHCTOB
CpPEIHETO 3BEHA.



1.3 TpeGoBaHus K pe3yJibTaATAM OCBOEHHS JUCHUILINHBI:

Copepxanue mporpamMmbl «EcCTecTBO3HAaHWE» HAIMpPaBICHO Ha JIOCTHKCHUE
CIEAYIOIINX Yeneu.:
- OCBOEHHE 3HAHHMK O (PyHIAMEHTAIBHBIX (U3UYCCKUX, XUMHUUCCKUX U OMOJOTHYECKUX
3aKOHAX W MPHUHITUIIAX, JISKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI
MUpa; HanOoJiee BAXKHBIX OTKPBITUSAX, OKA3aBIINX ONPEACIIAIONICe BIUSIHUE HA Pa3BUTHE
TEXHUKH M TEXHOJOTHUH; METOJIaX HAyYHOTO IMO3HAHUS MTPUPO/IBI;
- OBJIQJICHWE YMEHHUSIMH TPOBOJIUTh HAOIIOJEHUS, IIJIAHUPOBAaTh U  BBINOJHATH
DKCIIEPUMEHTHI, BBIJIBUTATh TUIOTE3bI W CTPOHWTH MOJENH, MPUMEHSTH MOJYyICHHBIC
3HaHUS 10 (PU3UKE, XUMHUHM ¥ OMOJIOTHH JJIsT OOBSCHCHHSI SIBJICHUN M CBOWCTB BEIIECTB;
MPaKTUYECKH HCIIOIb30BaTh 3HAHUSA 10 (PU3NKE, XUMHUU KM OHOJIOTHH; OIICHHWBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OPMAIIHH;
- pa3BUTHE TIO3HABATEIHLHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX M  TBOPYECKUX
crocoOHOCTel B Mpollecce MPHOOPETEHUsT 3HAHMK W YMEHHH 10 (PU3MKE, XUMHUU M
OMOJIOTMHM C HWCIOJIb30BAHMEM PA3JIMUYHBIX HCTOYHUKOB HH(POPMAIIMHM M COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHH;
- BOCNUTaHUE YOCKICHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB TPHPOJIHI,
HCITOJTH30BaHMS JOCTH)KCHUH B 00J1aCTH (PU3MKH, XUMUU M OMOJIOTHMH Ha OJ1aro pa3BUTHS
YeJIOBEUCCKOW  IMUBWIM3AlMM, HEOOXOJUMOCTH  COTpPYJHHMYECTBA B  IIporecce
COBMECTHOTO BBITIOJTHEHUS 3a7a4, YBOKUTEIHHOTO OTHOIICHHMS K MHEHHUIO OIITOHEHTA
npu  OOCYKIEHHH TpOOJEeM eCTeCTBEHHOHAyYHOI'O COJIepKaHUsI; TOTOBHOCTH K
MOPAJIbHO-3THYECKOM  OIICHKE HCIOJIb30BAaHUS HAYYHBIX JOCTH)KCHUH, UYYyBCTBa
OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOIICH CPEJIbI;
- UCTIOJIb30BAHNUE PUOOPETEHHBIX 3HAHUN M YMCHUU JIJISI PEIICHUS MPAKTUYCCKUX 3a]1a4
B IIOBCCJHEBHOM JKM3HH, oOecreueHHus Oe30IaCcHOCTH COOCTBEHHOM  JKH3HH,
paIMOHAIBLHOTO TPHUPOOINOIL30BAaHUS M OXPaHbl OKPYKAroIIeH Cpeapl, BO3MOXHOCTh
NPUMCHCHHSI 3HAHWW TPU  PEIICHWHM 3a7a4, BO3HHUKAIOMIUX B  IOCICAYIOMICH
poeCCHOHATBHOM TEeSITEIHPHOCTH.

1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JMCUMILIMHE (MepevYeHb
¢GopmupyeMbIX KOMIIETEHLINI)

B mnporpammy BKIIOYEHO CcoOjACp)KaHHWE, HANpaBICHHOC Ha (POPMHUpPOBAHHUE Y
CTYJICHTOB KOMITETCHIINN, HEOOXOoAUMBIX sl kKauecTBeHHOTO ocBoeHus OITOIT CITO na
0a3e OCHOBHOTO OOIIEro 0Opa30BaHUs C MOJYYEHHEM CpeIHEro o0Iero oOpa3oBaHMS;
IpPOrpaMMbl  MOATOTOBKMA KBaTU(UIIMPOBAHHBIX pab0OYMX, CIYXKalUX, TPOrPaMMbI
NoAroToBKH crerranuctoB cpennero 3seHa (IITIIKPC, ITICC3).

OcBoeHue conepxkaHus yueOHON AUCHUIIIUHBI «EcTecTBO3HAaHME) obOecreunBacT
JTOCTH)KEHHUE CTYICHTAMH CJICTYIOIINX PE3YIbTaTOB:

JUYHOCIHBIX,

- YyBCTBO TOPJOCTH W YBaXXEHHUS K UCTOPUU U JIOCTHIKCHUSM OTECYECTBEHHOW HAYKH,
rpaMOTHOE MOBEJACHUE B MPOGECCUOHATBLHON NEITEIBHOCTU U OBITY TIPH OOpaIlleHUH C
npuOoOpaMu U yCTpOIiCTBaMU;

- TOTOBHOCTH K MPOJIOJDKEHUIO0 00pa30BaHMs U MOBBINICHUS KBaTU(UKAINA B H30paHHOM
npodeccuoHaIbHON JESITENLHOCTH u 00OBEKTHUBHOE OCO3HaHHE ponu
€CTECTBEHHOHAYYHBIX KOMIIETEHIIUN B 3TOM;



- YMEHHME HCIIOIb30BAaTh JOCTHKECHHMS COBPEMEHHOM HAaYKM M €CTECTBEHHOHAY4YHBIX
TEXHOJIOTUH JJIs MOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS B BRIOpaHHOU
poQeCcCUOHANTBHOM IESITEIbHOCTH;

- YMEHHME CaMOCTOATEIBHO JO0OBIBaTh HOBBIE ISl c€0s €CTECTBEHHOHAYUYHbIE 3HAHMS,
UCIIOJIB3YS JUISl 9TOTO JOCTYIHbIE UCTOYHUKU HH(DOpMaINH;

- YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHHS B KOMAaHJAE MO PELICHUIO
00IIMX 3a/1ad4;

- YMEHHE YIPAaBIATh CBOEH MO3HABATEIBHOUN NESITEIBHOCTBIO, MPOBOAUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHS;

MemanpeomMemuuix.

- UCIIOJIb30BAHHUE PA3IIUYHBIX BUJIOB IIO3HABATEIIBHOU JESTEIBHOCTH JJIsI PEIICHUS
€CTECTBEHHOHAYUYHBIX 3a/1au, IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOACHMUS,
OTHMCAHUSI, U3MEPEHUs, IKCIIEPUMEHTA) I U3YUCHHS Pa3IMYHBIX CTOPOH OKPYXKAIolei
JICUCTBUTEIILHOCTH,

- HCIOJb30BAHME OCHOBHBIX WHTEJUIEKTYaJbHbIX OMEpAlMil: TMOCTAaHOBKU 3aJayH,
dbopMynupoBaHUS ~ TUIMOTE3, AaHaIW3a M  CHUHTE3a, CpaBHEHHUs, OO0OOIICHMUS,
CHUCTEMATH3alllH, BBIABICHUS IPUYMHHO-CIEICTBEHHBIX CBS3€H, IOHWCKAa aHAaJOTOB,
(dbopMynupoBaHUS BBIBOJOB JUISl M3YyUEHHUS PA3NIMUYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SBIIGHUA U TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTaJKUBAThCA B
npodeccuoHanbHOM cdepe;

- YMEHUE TEeHEpUpoBaTh HAEH M OINPEAENATh CpEACTBA, HEOOXOAUMBIE M HUX
peanu3aiuy;

- YMEHHME HUCIIOJIb30BATh PA3JIUYHbIE UCTOUHMUKHU JJISl MOJYUYEHHUS €CTECTBEHHOHAYYHOMU
uH(pOpMaLIUU, OLICHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAJIM3UPOBATH U MPEACTABIATH HHPOPMALIMIO B Pa3IMYHBIX BUAAX;

- YMEHHE MYOJMYHO MPEACTABISATH PE3yJIbTaThl COOCTBEHHOI'O HCCIIEIOBAHMS, BECTHU
JMCKYCCUH, JOCTYITHO M TapMOHUYHO coueTasi cojepkaHue u (HOpMbl MpeacTaBiIsieMOn
uH(pOpMaLInK;

npeoMemHbiXx.

- ¢(hopMHUPOBAHHOCTD IMPEJICTABICHUN O POJIU M MECTE €CTECTBO3HAHUS B COBPEMEHHOM
HAay4YHOU KapTUHE MHpA; MOHUMAHHUE CYIIHOCTH HaOJ0/1aeMbIX BO BceneHHOM sBIEHUH,
pOJIM  €CTECTBEHHOHAyYHbIX  JUCHUIUIMH B (OPMHUpPOBAaHUM  Kpyrosopa u
(GyHKIIMOHAILHON TPAaMOTHOCTH YETIOBEKA ISl PEIICHUSI MPAKTUYECKUX 3a71a4;

- BJIaJICHUE OCHOBOIIOJIAral0 MU €CTECTBEHHOHAYYHBIMU MOHSATUSAMH,
3aKOHOMEPHOCTSIMH, ~ 3aKOHAMU W TCOPUSMH;  YBEPEHHOE  UCIIOJIb30BAaHME
€CTECTBEHHOHAaYYHOU TEPMUHOJIOTUH U CUMBOJIMKY;

- BJIaJICHUE€ OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHUSA, HUCIOIb3YEMbIMU B HayKe:
Ha0JII0/IEHUEM, OTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- ymMeHusi o0pabaTbiBaTh pe3yJibTaThl U3MEPEHHM, OOHAPYKUBATh 3aBUCHMOCTH MEXIY
UCCJIETyeMbIMU BEITHIMHAMHE, OOBSICHSTH IMOTYYECHHBIC PE3YIIbTATHI U JIEIAaTh BHIBOIBL;

- ¢(hOpMUPOBAHHOCTh YMEHUS PEUIaTh €CTECTBEHHOHAYYHBIC 3a/1a4H;

- c(OpMHPOBAHHOCTH YMEHHUS NPUMEHSTHh TMOJY4YEHHbIE 3HAHUS ISl OOBSICHEHMS
YCIIOBHM TPOTEKaHHUs] €CTECTBEHHOHAYYHBIX SIBICHHN B NPUPOJE, NMPOodeCCHOHAIBHOM
cdepe u ISl IPUHATHS TPAKTUICCKUX PEIICHUI B TTOBCETHEBHOM JKHU3HU;

- c¢(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3MIIMHU MO OTHOUIEHHIO K €CTECTBEHHOHAYYHOM
uH(pOpMaLIUY, TOJTy4aeMO U3 Pa3HbIX UCTOYHUKOB.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. Oobem yueOHOH IMCUMIIJIMHBI M BUABI Y4eOHOil padoThI

Bup yueOHoii padoTbl

Obvem uacos

MaxcumajibHasi ydyeOHasi HATpPy3Ka (Bcero) 74
Oo0s3aTenbHas ayliuTOpHas yueOHasi HATpy3Ka (Bcero) 72
B TOM YHCIIE:
3aHATHS JEKIUOHHOI'O TUIIA 38
MIPaKTUYECKHUE 3aHATHS 18
J1a00paTOPHBIE 3aHATHS 16
CamocTosiTesibHasi padoTa o0yyarouierocs (Bcero) 2
[IpomexyTouHas aTTecTanus Juddepenmnuposa

HHBIN 3a4€T

2.2 CTPpyKTYypa IMCUMILINHBI

KOJII/I‘{BCTBO AYJUTOPHBIX YaC0B
CamocrosiTe]ab
H B T IIpakTHyeckue u 6
AUMCHOBAHHUEC PA3a€jioB U TEM cero €OpETHIECKOC Hasl paooTa
J1abopaTopHbIe
o0yueHnue cTyleHTa (4ac)
3AHATUSA

Paszgen 1. ®usnka 22 10 12
Tema 1.1 Mexanunka 4 2 2
Tema 1.2 Monexynsipaas ¢hu3nka u 6 2 4
TEPMOJMHAMUKA
Tema 1.3 DnexTponruHaMuKa 8 4 4
Tema 1.4. CtpoeHue aToma u

4 2 2
KBaHTOBas GU3NKa
Pa3znea 2. Xumus 26 14 12
Tema 1.1 OcHOBHBIE TOHATHS U 2 2
3aKOHBI XUMHUH
Tema 1.2 Boma. PactBopsl 4 2 2
Tema 1.3 Xumudeckne peakuuu 4 2 2
Tema 2.1 MeTaimisl 1 HEMETAIUIBI 4 2 2
Tema 3.1 YrmeBogopoasl 4 2 2
Tema 3.2 Kucnopoaconepxamue u
430TOCOJEPKALIUE OPTAHUYECKUE 4 2 2
BEILECTBA
Tema 3.3 XuMus u )XU3Hb.

4 2 2
Xumust B ObITY
Pasznen 3. Buogorns 26 14 10 2
Tema 1.1 MeTob! MO3HAHHS B

4 2 2
onoorun
Tema 1.2 Knetka 6 4 2
Tema 1.3 Opranusm 6 4 2
Tema 1.4 Bun ) 2 2
Tema 1.5 DxocucTeMBbI 6 2 2 2
Bcero mo qucumMIIinge 74 38 34 2




2.3 TemaTn4yeckuii VIAH U COAEPKAHNE YHeOHON TUCHMIIIIMHBI

HaumeHnoBanue Copaep:xanue yueOHOI0 MaTepuaJia, MpaKTH4YecKue padoThl, Oo0bem | YpoBeHb
pa3/iesioB U TeM caMoCTOSITeTbHASI padoTa 00y4Yaronuxcs, KypcoBasi padora YacoB | OCBOEHHS
(ecsin mpeyCMOTpeHa)
Paznea 1. ®u3uka 22
Tema 1.1 Copaep:xanue y4eO0HOr0 MaTepHaJia 4
MexaHuka Jlekun 2 2
1 | MexaHHYEeCKOe IBHKCHUE. 3aKOHBI IB)KCHUSL.
IIpakTHyeckue (JIaGOpaTOpHbIE) 3aHATHSA
1| W3yueHue 3aKOHA COXPAHCHHS UMITYJIbCA  PEAKTUBHOTO 2 .
JIBHOKCHUS
Tema 1.2 Copaep:xanue y4eOHOr0 MaTepHaJia 6
MounexyasapHasi Jleknuu
1,2
$usuka u 1 | Ocuosusie nonoxeruss MKT u ux oneITHOE 000CHOBAHHUE. 2
TepMOJAMHAMHKA 3aKOHBI TEPMOJIMHAMUKH
IIpakTnyeckue (JadopaTopHbIe) 3aHATHUS
1| V3mepeHne BIa)KHOCTH BO3yXa 4 2,3
2 | U3MepeHre MOBEPXHOCTHOTO HATSIKECHUS KHUIKOCTH
Tema 1.3 Copep:xkanue yueOHOro MaTepuajia 8
JuiekTpoauHamMu- | Jlekuuun 4
Ka 1| Draexrpuueckoe B3anMmoseiicTeue. 3akoH OMa IS yaacTka 2 12
LIeTH U JJIs TTIOJTHOM 1enu '
2 | MarHuTHOE MOJIe MOCTOSTHHOT'O MAarHUTa U 3JICKTPUYECKOTO 2
TOKa. SIBJICHHE 3JICKTPOMArHUTHOW UHIYKITHH.
IIpakTnyeckue (JadopaTopHbIe) 3aHATHUS
1 | Usyuenue 3akoHa OMa st yyacTKa LenH 4 2,3
2 | Uzydenue siBACHUS DJICKTPOMArHUTHOW WHIYKIHH
Tema 1.4 Conep:xanue yueOHOro MaTepuaja 4
Ctpoenue atoma u | Jlekuuu 12
KBaHTOBast 1| Crpoenue aTomMa 1 aTOMHOTO sIIpa. 3aKOHBI CBETA. 2 '
¢usuka PannoakTHBHOCTH
IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS 2 23
1| KonrtponbHas paboTa no teme «Pu3nkar» '
Pa3znen 2. Xumus 26
Tema 1.1 Conep:xanue yue0HOro MaTepuaja 2
OcHOBHBIE Jlekuuu
MOHATHSA U 1| BemectBo. AToM. Moniekyna. XUMUYECKHH dJIEMEHT 2 1
3aKOHBI XUHMHH
Tema 1.2 Coaep:xanue yue0HOro MaTepuaja 4
Bopa. PacTBopsl Jleknuu 2
1| ®u3nueckue U XUMUYCECKUE CBOICTBA BOJBL. DH3HUYECKIE U 2
XUMHYECKHE CBOWCTBA PACTBOPOB.
IIpakTnueckue (J1a0opaTopHbIE) 3aHATHS
2 | 3arps;3HHTENN BOJBI M CITOCOOBI OYUCTKH BOABL. OmnpenencHue 2 2,3
JKECTKOCTH BOJIBI
Tema 1.3 Copaep:xanue y4eOHOro MaTepraJia 4
XuMHu4yecKkne Jleknuu 1
peakuuu 1| Xummyeckast peaknus. TerioBoit 3pPeKT XUMHISCKOH 2
peakiu. XMMHUYECKOE PaBHOBECHE
IIpakTnyeckue (J1ad6opaTopHbIE) 3AHATHS
1| CocraBieHue 3eKTPOHHBIX U dIeKTporpaduueckux Gopmyn 2 2,3
ATOMOB XHMHYECKHX JJICMEHTOB
Tema 2.1 Conep:xanue yuedOHOro MaTepuaja 4
Mertaniabl u Jlekuuu 2 1,2
HeMeTaJlJIbl. 1 | Meramrel. Crasel. Koppo3us MeTaioB v CriocoObl 3aluTHI.
IIpakTnyeckne (J1a060paToOpHbIE) 3AHATHS
1| OO6mas xapakTepucTuKa MeTayuIoB. O0IIas XapaKTepPUCTHKA 2 .

TJIABHBIX IMOATPYIIT HEMETAJIJIOB HA IIPUMEPE raJIOTCHOB.
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Tema 3.1 Copaep:xaHue y4eOHOr0 MaTepHaJia 4
Yraesogopoasl. Jleknuu 12
1| INpenenbHbIe U HENpeNENbHbIE YIIIeBOAOPOabl. [IpuMeHeHne 2 '
YTJIEBOJOPOIOB B OPraHUIECKOM CHHTE3E.
IIpakTuyeckue (JadopaTopHble) 3aHATHS
1| O6mas xapakTepuCTHKA YTICBOIOPOIOB 2 .
Tema 3.2 Coaep:xkanue yuedOHOro MaTepuaja 4
Kucnoponconep:ka | Jlekuuu 1.2
mue u 1| Couptel, KapOOHOBEIE KHCJIOTHI, CIIOKHBIE 3(UPHI, aMUHEI, 2 '
a30TocoAepKaLIHe AMHMHOKHUCIIOTBI, OCJIKH.
OpraHuveckue IIpakTHuyeckue (Ja0opaTopHbIe) 3aHATHS
BellecTBa 1| CrolicTBa M IPUMEHEHUsI CIIUPTOB, KapOOHOBBIX KHCIIOT U 2 .
CJIOKHBIX 3(DUPOB.
Tema 3.3 Copaep:xanue y4eOHOr0 MaTepHaJia 4
XHMHS U JKH3HD. Jleknuun 1.2
Xumus B ObITY 1| Xumus 1 opraHusM 4yesioBeka. XUMHUECKUE INEMEHTHI U 2 '
COEJIMHEHHs B OpraHU3Me 4eJOBeKa.
IIpakTnyeckue (JadopaTopHbIe) 3aHATHUS 2 .
1 | KontponpHas paboTa 1o tTeMe «XUMHUsD
Pa3nen 3. buojorus 26
Tema 1.1 Conep:xanue yueOHOro MaTepuaja 4
MeTtoasl Jleknun 12
TO3HAHUSI B 1| JXKuBas nmpuposa kak 00bEKT U3y4eHHs Onojaoruu. Merozpt 2 '
GuoJorum WCCJIeIOBaHHUS )KUBOM MPUPOJIBI B OHOJIOTHH.
IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS 2 .
1 | JKuBas npupoja kak 00bEKT H3ydeHHUsI OHOJIOTHH
Tema 1.2 Kiterka Conep:xanue yueOHOro MaTepuaja 6
Jleknuu 4 1
1 | Knerounas Teopusi cTpoeHus oprann3moB. Mosekyna JJHK - 2 1
HOCHUTEJIb HACJIEeCTBEHHONW HHPOPMaLUI
2 | HeknerouHoe CTpOeHHE, )KU3HEHHBIH 1IUKJI U €r0 3aBUCUMOCTD 2 2
OT KJIETOYHBIX (hOpM KHU3HU
IIpakTHyeckue (JadopaTopHbie) 3aHATHUS 2 .
1 | M3yuenue cTpOCHHS PACTUTEIHHON U JKUBOTHOM KIIETKU
Tema 1.3 Coaep:xanue yue0HOro MaTepuaja 6
Opranusm Jlexkuuun 4
1| Muoroo6pa3zue oprann3MoB. OOMEH BELIECTBOM U SHEPTHEH ¢
OKpY’Karomiel cpeoit Kak HeoOXOAUMOE YCIIOBHE 2 1,2
CYIIECTBOBAHUSI KMBBIX CHCTEM
2 | HaciencTBEeHHOCTh M K3MEHYMBOCTD — CBOMCTBA OPraHH3MOB;
3aKOHOMEPHOCTH HaCJIeAOBaHuUs, ycTaHOBIeHHbIE . MeHnenem 2 1,2
u T. MopranoM (Ha mpuMepe HacJIeJ0BaHHs Y YEJIOBEKa)
IIpakTnueckue (J1a0opaTopHbIe) 3aHATHS 2 .
1| Opranmsm — enuHoe nenoe. MHorooOpasue opraHu3MoB
Tema 1.4 Copaep:xanue y4eOHOr0 MaTepHaJia 4
Bun Jlexuuu
1| Bup, ero kpurepuu. Ilonynsus — CTpyKTypHas €JMHULIA 2
9BOJIOLMH. TeopHs 3BOJIOINN OpraHMYecKoro mupa 4. 1,2
HapBuna
IIpakTHyeckue (JadopaTopHble) 3aHATHUS 2 .
1| T'unoTe3bl MPOUCXOXKICHUS] KU3HHU.
Tema 1.5 Conep:xanue yuedOHOro MaTepuaja 4
JKOCHCTEMBI Jlexkuuu
1| Ipeamer u 3a1a4n SKOJIOTHHA. DKOJOTHUYECKUE (HaKTOPHI, 2 19
0COOCHHOCTH UX BO3JCHCTBHSI. '
IIpakTnyeckne (JadGopaTopHbIe) 3aHATHS 2
1 | KonrponpHas pabora mmo teme «buomorus» .
CamocTrosiTenbHas paboTa 00yJaroIuXxcst 2
CocraBiieHHE IKOCHCTEMBI
HUTOIO: 74
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2.4 Conepxxanue pa3aeioB JUCHUIIMHBI

2.4.1 3auATHA JEeKIIUOHHOI0 TUIIA

pa3n
eJia

HaumenoBanue
pasaena

Conep:xanue pasaea

®opma
TEeKyILero
KOHTPOJIS

Pusuka

MexaHU4ecKoe [BIKCHHE, €r0 OTHOCHTENBHOCTh. 3aKOHBI AWHAMHUKHI
Hsrotona. Cuibl B pupoze: yIpyrocts, TpeHHE, CHIA TSDKECTH. 3aKOH
BCEMHpPHOTO TAroTeHus. HeBecomocts. MMmynbc. 3aKoH COXpaHEHUS
UMITy7IbCa ¥ PEaKTHBHOE JABIDKEHME. [loTeHnmanbHas M KHHETHIECKAs
SHeprus. 3aKOH COXpaHEHHMs MeXaHW4ecKod »sHepruu. PabGora u
MoIIHOCTh. Mexanndeckue konedanus. [lepuox u yactora KoneOaHMM.
Mexannueckue BOJHbL. CBONCTBA BOJIH. 3BYKOBBIE BOJHBI. YIJBTPa3BYK
U €ro HCIOJIb30BaHHE B TEXHMKE U MeaunuHe. OCHOBHBIC MOJIOXKEHUS
MKT wu ux onbITHOE 000cHOBaHue. bpoyHoBckoe nBmkenue. uddysus.
Pa3smepsl u Maccel MoJIeKyl M aTroMoB. KanwuispHble SBICHUS.
Temnoemkocts. TemnooOMeH. 3akoHBl TEPMOAWHAMUKH. TemsioBble
JIBUTATENU U oXpaHa okpyxatouieil cpeapl. KITJI TemmoBeIx qBUraTeneu.
DNEKTPUUYECKOE B3aUMOJAEHUCTBUE. OJEMEHTapHbIM 3apsiA. 3aKkoH
Kymnomna. JusnexTpudeckas MIPOHUIIAEMOCTb cpempl.
Onekrtpocrarndeckoe mnojie. HampspkeHHOCTh. [IpHHINIT cyneprno3uiuu
moneit. ['padrraeckoe n3o0pakeHne ANMEKTPHUECKIX Mojel. MarHuTHoe
Iojie TMOCTOSHHOTO MarHuTa M JJIEKTPUYECKOTo ToKa. MarHutHas
WHJYKLYSI, MACHUTHBIN IIOTOK. SIBIE€HME 3JIEKTPOMAarHUTHON MHIYKLUU.
3akoH Owma g yuacTka unend. Kparkas ucCTopus pa3BUTHS
MIpeJCTaBICHUN O MPUpPOJE CBeTa. DJIEKTPOMAarHUTHAs NMPHPOJAa CBETa.
3aBHCUMOCTh MEXIY UIMHOW BOJHBI M YacTOTON 3JE€KTPOMAarHUTHOTO
U3Ty4eHus. 3aKOHBI OTPa)XXCHUS U IpenomiieHus cBeta. PoTorddext u
KOpPIYCKYJIIpHbIE cBOiicTBa cBeTa. CTpOCHHE atoMa M €ro IIaHeTapHas
Mozenb. I'unoresa IInanka. [loryomenne U UCIycKaHUe CBETAa aTOMOM.
CrpoeHne aroMHOro sipa. PaauoakTUBHBIE W3IyYeHHS W HX
BO3/IeiiCTBHE Ha JXKMBbIE OPraHU3MbI. DHEPrHs pacUICIUICHHsS aTOMHOTO
sapa. SlmepHas sHepretmka. Hama 3Be3pnast cuctema — [amakrtuxa.
beckoneunocts Beenennoit. [TonsiTHe 0 KOCMOJNIOTHH. DBOIIOLUS 3BE3I.
Oueprus Connia u 38e3. [Ipoucxoxaenne COTHEYHOW CUCTEMBI.

P,V,KP

Xumusa

IIpenmer xumun. BemectBo. AtoM. Monekyna. XUMUYECKUA 3JIE€MEHT
u  (OopMBI €ro CymiecTBOBaHMs. [IpOCThIE M CIIOKHBIC BEIIECTBA.
Otkpeitue  Ilepmogmueckoro  3akoHa. llepmommueckass —cucrema
xumudeckux semeHToB . M.Menneneesa. 3nauenue [lepuonniaeckoro
3akoHa U [lepuoanueckoil cucrteMbl XuUMHUecKUX anemeHToB J[. .
MenzeneeBa Uil pa3BUTHS HAYKA U MOHUMAaHUSI XUMUYECKOW KapTUHBI
mup. KoBaneHTHast cBsi3b: HemojsipHas W mojspHas. MoHHas cBs3b.
Karuonsl u anuonsl. Merayuinyeckas cBsizb. Bogoponnas cBsizb. Bona B
mpupojie, OBITy, TEXHHKE W Ha Mpou3BoiacTBe. Du3mueckue U
XMUMHYECKHE CBOWCTBA BOJBI. 3arpsA3HUTEIN BOIBI M CIIOCOOBI OYHCTKH.
Kectkas Boma u ee ymsrueHue. OnpecHeHue BOAbI. ArperatHble
COCTOSIHUSI BOJIbI U €€ Mepexo/bl U3 OJHOT0 arperaTHOTO COCTOSIHUS B
npyroe. Ilonstre o xumudeckoil peakuuu. TUIIbI XUMUUYECKUX PeaKLUil.
CkopocTh peaknuyd u (GaKTOpPbl, OT KOTOPBIX OHAa 3aBUCHUT. TerIoBOM
ekt xumudeckord peakuu. XuMudeckoe paBHOBecwe. OKCHIBI,
KHUCJIOTbI, OCHOBaHUS, COJIM. XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COEAMHEHUH B CBETE TEOPUU IJICKTPOJIUTUUYECKOU
mucconmanuu. O0mpe Qu3ndeckne U XUMHUUECKUE CBOMCTBA METAJUIOB.
OOmrast XapaKTepHCTUKA TJABHBIX IOATPYII HEMETAIOB HA MPHMEpPE
rajJioreHoB. BakHeliine coeIuHEHUs] METAIOB W HEMETalllIOB B
NpUPOAE U XO3AMCTBEHHON JeATedbHOCTH. (OCHOBHBIE TOHSTHS
OpraHUYeCKON XUMHUHU U TEOPHsl CTPOEHUSI OPTaHUYECKUX COCIUHEHUI.
Ilonsitue uzomepuu. YriaeBonopoasl. llpenenbHble M HemnpeaesbHbIE
yraeBonopoAsl. [IpumeHeHue yrieBoJopoioB B OPraHU4eCKOM CUHTE3E.
IIpenenbHble M HenpenelbHble yriaeBoaopoabl. IlpupoiHple HICTOUHUKHT

P, V,KP
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yIIE€BOAOPOAOB.  YTIJIEBOJOPOABl KaK OCHOBA  MEXIyHapOIHOTO
COTPYAHUYECTBA M BAXHEUIIINI UCTOYHUK (opMHUpoBaHuUs Oromxera PO.

Kucnoponconepkamupe  OpraHMYecKWe — BEIECTBA. CrompTsl,
KapOOHOBBIE ~KHCIIOTBI W  CIIOXKHBIE J(HPBH: WX CTPOCHHE U
XapaKTepHbIE XUMUYECKUE CBOMCTBA. IIpencraBurenu

KHCJIOPOACOJEPKAIMNX OPTaHWYECKUX COCIMHEHWH: METWIIOBBIH U
STWIOBBI  CHMpPTHI, TIHLIEPUH, YKCycHas kucinora. JKHpsl Kak
CIIOXKHBIE d(PUPBI. AJNKOTOJIM3M U €ro OTpaXEHHE B IPOU3BEICHMAX
XY/JOKECTBEHHOW  JINTEpaTypbl M HM300pa3HTENLHOTO  HMCKYCCTBA.
AMMHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHne U Ouosornueckas QyHKuus
OenkoB. XHMMHUS W OpPraHU3M 4eJoBeKa. XHUMHYECKHE OJJIEMEHTHI B
opraHuszMe uyenoBeka. OpraHudeckue M HEOPraHMYECKHE BEILECTBA.
OCHOBHBIE XM3HEHHO HEOOXOIUMBIE COCIMHEHHMS: OEJKH, YIJIEBOJPbI,
XKHUPBI, BUTAMHUHBL. YTJIEBOABl — TJABHBIH HMCTOYHHK 3HEPIHU
opranusma. Ponb XMpOB B oOpraHuzMe. XOJIECTEPUH U €0 poJib B
3/I0pOBbE 4YENOBEKAa. MUHEpaJbHBIC BEIIECTBA B NMPOAYKTAX IHUTAHUS,
nnniesble 1obaBku. COanaHCHpOBaHHOE UTAHHUE.

Buojorus

Bruonornss — COBOKYHMHOCT HayK O J>KHBOH mpupozae. Meroasl
Hay4HOTO To3HaHus B Ononoruu. XKusas npupoaa Kak 00bEKT U3yIECHUS
Ouonornu. MeTonpl HCCIENOBAHUS JKMBOMH NPHPOIBI B OHMOJIOTHH.
Omnpenenenne xu3HH (C TPUBICYECHUEM MaTepHaa U3 pas/eioB QU3UKH
U XMUMHH). YPOBHU OpraHU3aIlMM XKU3HHU. VcTOpHs M3ydeHHS KICTKH.
OCHOBHBIE TIOJIOKEHHS KJIETO4YHOW Teopuu. Kierka — cTpyKTypHO-
(dyHKIMOHANbHAs (3JeMeHTapHas) equHuNa KU3HH. CTpoeHHe KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJETKH 3yKapuoT. Kierounoe
sapo. DyHKIUWA sApa: XpaHEHHE, BOCIPOM3BEICHHWE W Iiepenada
HAcJIEJCTBEHHOW HMH(OPMAIMU, PETYSIIUS XHMHUYECKOH aKTHBHOCTH
kinetkn. CTpykTypa W (QYHKIMH XPOMOCOM. AYTOCOMBI M IIOJIOBBIE
XpoMocoMbl. bruonorndeckoe 3HaueHHE XHMHYECKHX SJIEMEHTOB.
Heoprannueckue BemiecTBa B COCTaBe KIETKH. Pomb BOABI Kak
pacTBOpHTENST W  OCHOBHOTO KOMIIOHGHTa BHYTPEHHEH  cpessl
OpraHu3MoOB. VYTieBoAsl M JUNHUAsl B Kietke. CTpykTypa H
ouonornueckue QpyHkun OenkoB. CTpoeHUE HYKICOTHAOB U CTPYKTYpa
nomuaykneotuaabix  nened JHK wu  PHK, AT®. Bupyce u
Oaktepuodaru. HekneTouHoe CTpOEHUE, >KM3HEHHBIM IHMKJI U €ro
3aBUCHMOCTb OT KJIETOYHBIX (OpPM KU3HH. Bupycsl — B030ymurenu
UH(EKIMOHHBIX 3a00JeBaHWi; TMOHATHE 00 OHKOBUpycax. Bupyc
nmmyHonedunura genoBeka (BUY). IIpodmmakrunka BUY-undexmmm.
Opranm3smM — examHoe 1enoe. MHorooOpasue opraHusmMoB. OOMeH
BEIIECTBOM M JHEpPruel C OKpyXaiomeH cpeloil Kak HeoOxoxmmoe
yCIOBHE  CYNIECTBOBAaHMSA JKMBBIX cucTeM. CrocoOHOCTB K
CaMOBOCTIPDOM3BEJICHNI0 — OJIHa M3 OCHOBHBIX OCOOEHHOCTEH >KHBBIX
OpraHu3MoB. JleleHHe KJIETKM  — OCHOBAa pOCTa, pPa3BUTHUA W
pa3MHOXEHMsI OpraHusMoB. becnonoe  pasmHoxkeHue.  Ilonooit
mpomecc W MoJioBoe  pasMHOXeHHe.  OIIOZOTBOpEHHE,  ero
ouosorudeckoe 3Hadenue. [lonstne 00 WHAMBUAYAIbHOM (OHTOTEHE3).
OBOITIOIMOHHAsT TEOpUSI W €€ POk B (OPMHPOBAHHHM COBPEMEHHOM
€CTECTBEHHOHAyYHOW KapTuHbl Mupa. Bun, ero xpurepuu. Ilonynsauus
KaK CTPYKTypHas eIuHHMLA BUAa YU 3Bodronuu. CHHTETHUYECKas TEOpUs
9BOMIOLUM. JIBMOKyIIME CHIJIBI 3BOMIOLMU B  COOTBETCTBHHU c
CHHTeTHYecKOl  Teopuedr  sBomormu  (CTD). I'enetnueckue
3aKOHOMEPHOCTU 3BOJIOLHMOHHOIO Mpolecca. Pe3ynbTraTel  3BOMIOLUMU.
CoxpaHeHne MHOrooOpasust BHJIOB  Kak  OCHOBA  YCTOHYHMBOTO
pasButust O6uocdepsl. [IpyunHBl BBIMHpaHUS BHIOB. buonornueckuit
mporpecc W OuoyormuecKkuil perpecc. I'MIOTE3BI  MPOMCXOXKIEHHS
KU3HH. YCIIO)KHEHHME XHMBBIX OPraHM3MOB Ha 3eMjie B IIpoIecce
SBOJIIOLIMHA. AHTPOTIOTEHE3 W €ro 3aKoHOMepHOCTH. [[okazaTenbcTBa
POZACTBA YENOBEKA C MICKONUTAIOMINMH JKUBOTHBIMH. OKOJIOTHUECKHE
(aKTOpBl AHTPOTIOTEHE3a: YCIOKHEHUE TOMYJSIIMOHHON CTPYKTYPBI
BU/A, HW3TOTOBICHUE OPYAWH TpyAa, MEPEXO OT PAaCTHTEIBHOIO K
CMELIAaHHOMY THUIy @UTAaHUS, UCHONb30BaHue orHd. [losiBieHue
MBICTIUTENbHO JIeSITEIbHOCTH u 4YJIEHOpa3AeIbHO peun.

T,KP,V
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[Mpoucxoxxnenue. Jkocucremsl IIpenMmer W 3agadyM SKOJOTHU: yYEHUE
00 3KoJOTHYecKHX (haKTOpax, Y4eHHE O COOOIIecTBaX OPraHHU3MOB,
yaeHue o Ownocepe. Ikomormdeckne (QaKTOpbl, OCOOEHHOCTH WX
BO3ICHCTBU. OKOJIOIMYECKash XapaKTepucTHKa BHIa. IloHsaTtue 00
9KOJIOTHYECKHX cucTeMax. Llemn mnuraHms, Tpoduyeckue YpOBHHU.
Bbuoreonenos xak skocucrema. bruocdepa — rimobanbHas d3KOCHCTEMA.
VYuenue B. U. BepHanckoro o 6mocdepe. Posp XUBBIX OpraHH3MOB B
ouocdepe. buomacca. buonornueckuii KpyroBopor (Ha — mpuMepe
KpYroBopoTa yrnepona). OCHOBHBIE HalpaBieHUs BO3ACHCTBUS
YejoBeKa  Ha ouoctepy. Tpanchopmamust — ecTECTBEHHBIX
9KOJIOTHUCCKUX cucTeM. OCOOCHHOCTH arpo3KOCHCTEM (arpoleHO30B).

Ipumeuanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — ycmuuiii onpoc, KP — konmponvnas paboma

2.4.2. 3aHATHSA CEMUHAPCKOI'0 THIIA
— HE IIPEAYCMOTPEHBI

2.4.3. lIpakTnuyeckue 3ansatus (JlabopaTopHblie 3aHATHS)

®opma
HaumenoBanue
Ne HaunmeHnoBanue npakTudyeckux (1adopaTopHbix) pador TeKyl1ero

azjena
pasi KOHTPOJIsI

1 2 3 4

1. |Pa3pmean 1. W3ydyeHne 3akoHAa COXpaHEHUS HMITyJbCa W PEAKTHBHOTO
Mexanuka ABIDKCHHA.

N3mepenne BIaXXHOCTH BO3yXa.

N3mepeHne MoBEpXHOCTHOIO HATSKEHUS )KHIKOCTH.

Nzyuenne 3akona OMa 11 yyacTka LeTu.

N3yuenue sBIeHUs 2JIEKTPOMAarHUTHOW MHIAYKIMY.

2. (Pazmen 2. 3arps3HeHne BoAbl U criocoObl OYMCTKU Boabl. OmpeneneHue
Xumus YKECTKOCTH BOJBI.

CocraBieHue 3JEKTPOHHBIX U 3JeKTporpaduieckux Gopmyi
aTOMOB XUMHUYECKHX 3JIEMEHTOB.

OObmas xapaktepuctuka MeTajuloB. OOmas xapakrepuctuka| IIP,V, JIP
[JIaBHBIX MOATPYTIIT HEMETAIOB HA MIPUMEPE TaIOT€HOB.

OOm1ast XapaKTepHCTHKA YTIIEBOI0POJIOB.

CpoiicTBa W NpPHUMEHEHUE CHHUPTOB, KapOOHOBBIX KHUCIOT U
CJIOKHBIX A(UPOB.

3. |Pa3zmen 3. JKuBas nmprpoaa Kak 00BEKT N3y4eHUsI OMOIOTHH.

BuoJsiorusi M3yuenue cTpoeHus: paCTUTEILHON U KUBOH KIIETKU.

Opranusm —  eOuHOoe  IIETIoE. Muoroobpasue
Oprau3MoB.] UITOTE3BI MPOMCXOXKACHHUS >KU3HH.

TP, V, JIP

TP, V, JIP

2.44 Copepxanue camocrosTeJbHOH padorsl (IlpumepHasi TemaTHKa
pedepaToB)
Ilo ¢uzuxe
1 . Metpomnorus B npodeccuu
2 ®usuka B npodeccun (3HaueHne GU3NKH MIPH OCBOCHUHU TPOPECCHH)
3. IlorpemHoctT U3MEpEeHUM
4. CKOpOCTH B IPUPOJIEC U TEXHUKE.
5. lNanuneo Nanunelt — ocHOBaTENb TOUHOT'O €CTECTBO3HAHMS
6. 3HaueHue oTKpbITHI ["anunes
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7. Ucaak Hpl0TOH — co3aarenp KiacCu4eckou Gpu3nku

8. CuJibl B IpUPOJIE U TEXHUKE

9.YnbpTpa3ByK U €ro UCNOJb30BAHUE B MEAULIUHE U TEXHUKE

10.PagnoakTuBHBIE U3ITy4E€HHS U UX BO3ACHCTBHUE HA JKUBBIE OPTaHU3MBbI

1o xumuu

1.Baxkueiimme coeJMHEHUS] METAJIJIOB U HEMETAJIOB B IPUPOJIE U XO3SHCTBEHHOM
JESITENbHOCTH YEJIOBEKA

2. IlpupoaHble HICTOYHUKH YIIJIEBOIOPOJIOB

3. Baxkneiiime coeIMHEHUSI METAJUIOB U HEMETAJIOB B PUPOJIE U X031 CTBEHHON
JESITENbHOCTHU YEJIOBEKA

4. KpucraminyecKkue peluieTKy BEIECTB C pa3InYHbIMU BUJAMU XUMHUECKON CBSA3U
5. Ponp B KIIeTKE HEOPTraHUYECKUX U OPTaHUYECKUX BELIECTB

Ilo buonoeuu

1.Bupycsl — B030yauTenu nHQPEKIIMOHHBIX 3a00JIeBaHUMN

2.Bupyc nmmyHoneduiura yenoseka (BUY). IIpodmraktnka BUU-undekun

3. 'eneTnyeckue 3aKOHOMEPHOCTH CEIEKIINH

4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOT0OOpa3usi M MPOUCX0XKIECHUS KYJIbTYpPHBIX
pacTeHui

5.I'unoTe3bl NpOUCXOXKACHUS >KU3HU

6.I'mobanbHbIe n3MeHEHUs B Orocdepe moJ BIUSHUEM AESITETbHOCTH YeI0BEeKa

2.4.5 IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecmevyeHHsl 1JIsl CAMOCTOATEIbHOM
PadoThl 00YYAIIMXCH MO IMCHUILIHHE

CamocrodarenpHass paboTa yyauiuxcsi sBisieTcs BakHedmeidl ¢dopmoil yueOGHO-
BOCIIMTATENILHOTO MpOoLECCa.

OcHOBHasi 1IeNb CaMOCTOSTENBHON paboThl MpU HM3YyYCHUHM JUCHUIUIMHBI —
3aKpeNnUTh TEOPETUUYECKUE 3HAHMS, NOJYYCHHbIE B XOJ| JEKUMOHHBIX 3aHATHH, a Takxke
chopMUpOBaATh MPAKTUUECKUE HABBIKH ITOATOTOBKU B O0JIACTH €CTECTBO3HAHMS.

CamocrosiTenpHast paboTa ydyalluxcs B IPOLECCE OCBOCHUS TUCIMITIMHBI
BKJIIOYAET:

- U3y4YEHUE OCHOBHOM M JOMOJIHUTENbHOM JINTEPATYPhI MO MPEIMETY;

- U3y4eHHE (KOHCIIEKTUPOBAaHUE) BOIPOCOB, BBI3BIBAIOIIMX 3aTPYIHEHUS NPU HX
U3Y4YECHUH;

- paboTy € NEKTPOHHBIMHU Y4eOHBIMU PECYPCAMU;

- U3y4YEHHUE MaTepUasoB IIEPUOINYECKOM TeUaTh, MHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAKTHUYECKUM U JaOOPATOPHBIM 3aHITHIM,

- BBITIOJIHEHUE JOMAITHUX 3a/1aHUH.

HaumenoBanue [lepeyerp yaeOHO-METOMUIECKOTO 00ECIICUeHHUS JUCIUTUIAHBI 10 BHITTOTHEHHIO
paszena, TEMbI CaMOCTOSTEILHOM pabOThHI
Paznen 1. ®usuka

Caenxko, O.E., EcrectBo3nanue : yuebnoe mocobue / O.E. Caenko, T.II. Tpymmuna, O.B.

Jlorsunenko. — Mocksa :KnoPye, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —

URL:https://book.ru/book/939217. — TekcT : 37eKTPOHHBI.

MexaHunka Caenko, O.E., EcrectBo3nanue. [Ipaktukym : ydeOHO-mpaktuueckoe mocodue / O.E.
Caenxko, O.B. Jlorsunenko, C.C. Bypoa. — Mocksa :KuoPyc, 2021. — 241 ¢. — ISBN
978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 31eKTPOHHBIH.

Tpodumona, T.W., Kpatkuii Kypc ¢pHU3MKH C TpUMepaMu pellieHus 3a1a4. | yaueOHoe nocodne
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https://book.ru/book/939217
https://book.ru/book/938427

/ T.. Tpodpumora. — Mockea :KuoPyc, 2021. — 279 ¢. — ISBN 978-5-406-03212-1. —
URL:https://book.ru/book/936320 — TekcT : 251eKTpOHHBI#

MonekynspHas
¢duznka
TEPMOIMHAMUKA

)54

Caenxko, O.E., EcrectBo3znanue : yuebnoe mocobue / O.E. Caenko, T.I1. Tpymmuna, O.B.

Jloreurenko. — Mocksa :KuoPyc, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —

URL:https://book.ru/book/939217. — TeKcT : 37eKTPOHHBIH.

Caenko, O.E., EcrectBo3nanme. [Ipaktukym : ydeOHO-mpakTudeckoe mocobue / O.E.

Caenxko, O.B. Jlorsurenko, C.C. BypoBa. — Mocksa :KuoPyc, 2021. — 241 c. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 35IeKTpOHHBIIA.
Tpodumosa, T.U., Kpatkuii Kypc ¢pU3UKH C IpUMepaMu peleHus 3a1ad. : yaeOHoe mocoodue
/ T.. Tpodpumora. — Mockea :KunoPyc, 2021. — 279 ¢. — ISBN 978-5-406-03212-1. —
URL:https://book.ru/book/936320 — TekcT : 2eKTpOHHbI#

DJIEeKTpOIUHAMHUKA

Caenko, O.E., EcrectBo3nanue : yueOHoe mocobue / O.E. Caenko, T.II. Tpymmuna, O.B.

Jloreunenko. — Mocksa :KuoPyc, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —

URL:https://book.ru/book/939217. — TekcT : 37eKTPOHHBIH.

Caenko, O.E., EctectBo3Hanue. [Ipaktukym : ydeOHO-mpaktnueckoe mocobue / O.E.

Caenxko, O.B. Jlorsurenko, C.C. BypoBa. — Mocksa :KuoPyc, 2021. — 241 c. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TeKcT : 3NeKTPOHHBIH.
Tpodumosa, T.U., Kpatkuii kypc GU3NKH C IpAIMEpaMHy pelIeHus 3a1a4. : yaeOHoe mocoone
/ T.A. Tpopumosa. — Mocksa :KuoPyc, 2021. — 279 c. — ISBN 978-5-406-03212-1. —
URL :https://book.ru/book/936320 — Tekcr : 3neKTpOHHBbI#H

Crpoenue atoma u
KBaHTOBasi (PU3NKa

Caenxko, O.E., EcrectBo3zHanme : yuebHoe mocodue / O.E. Caenko, T.II. Tpymmuna, O.B.

Jloreunenko. — Mocksa :KuoPyc, 2021. — 363 ¢. — ISBN 978-5-406-08158-7. —

URL:https://book.ru/book/939217. — TeKcT : 31eKTPOHHBIH.

Caenko, O.E., EcrectBo3Hanue. [Ipaktukym : ydyeOHO-mpaktnueckoe mnocobue / O.E.

Caenko, O.B. Jlorsunenko, C.C. Byposa. — Mocksa :KuoPyc, 2021. — 241 ¢. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 351eKTpOHHBIIA.
Tpodumosa, T.U., Kpatkuii Kypc ¢pU3uKH C IpUMepaMu peleHus 3a1ad. : yueOHoe mocoodue
/ T.A. Tpopumora. — Mocksa :KuoPyc, 2021. — 279 c. — ISBN 978-5-406-03212-1. —
URL :https://book.ru/book/936320 — Tekcrt : 3neKTpOHHBbI#H

DBOTIONHUS
Bcenennon

Caenxko, O.E., EcrectBo3zHanue : yueOHoe mocobue / O.E. Caenko, T.I1. Tpymuna, O.B.

Jloreurenko. — Mocksa :KuoPyc, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —

URL:https://book.ru/book/939217. — TekcT : 31eKTPOHHBIH.

Caenko, O.E., EcrectBo3nanue. [Ipaktukym : ydeOHO-mpakTuueckoe mocodue / O.E.

Caenxko, O.B. Jlorsunenko, C.C. BypoBa. — Mocksa :KuoPyc, 2021. — 241 c. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 351eKTpOHHBIIA.
Axwmenosa, T. 1. EcrecTBo3HaHue : yuyeOHOE OCOOHE /IS CPEAHEr0 MPOPeCcCHOHATBHOTO
obpazosanus / T. . AxmenoBa. - 2 u3f., ucnpas. u gomnoiH. - Mocksa : PI'VII, 2018. - 340
¢. (c mpmnoxenneM Ha MHPOpManmonHO-00pazoBaTensHOM noptane PI'YII). - ISBN 978-5-
93916-694-2. - Tekct : anexrponnsiit. - URL: https://znanium.com/catalog/product/1191373.
— Pexum ocryna: no nojmnucke.

Paznen 2. Xumus

OCHOBHBIE TTOHIATHS
Y 3aKOHBI XUMHAU

Caenxko, O.E., EcrectBo3zHanue : yueOHoe mocobue / O.E. Caenko, T.I1. Tpymuna, O.B.

Jlorsunenko. — Mocksa :KnoPye, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —

URL:https://book.ru/book/939217. — TekcT : 3JeKTPOHHBIH.

Caenko, O.E., EcrectBo3nanue. [Ipaktukym : ydeOHo-mpakTudeckoe mocobue / O.E.

Caenxko, O.B. Jlorsunenko, C.C. Byposa. — Mocksa :KuoPyc, 2021. — 241 ¢. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 351eKTpOHHBIIA.
Tabpuensn, O. C. Xumus. 11 xnacc. ba3oserit ypoBens : yueonuk / O. C. ['abpuensH. - 5-¢
u3z., crep. - Mocksa : [Ipoda, 2018. - 224 c.. - Tekcr : HenmocpeacTBeHHBIN. (20)

Boga. PactBopbl

Caenko, O.E., EcrectBo3nanue : yueOHoe mocobue / O.E. Caenko, T.II. Tpymmuna, O.B.

Jlorsunenko. — Mocksa :KnoPye, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —

URL:https://book.ru/book/939217. — TekcT : 3JeKTPOHHBIH.

Caenko, O.E., EcrectBo3nanue. [Ipaktukym : ydeOHo-mpaktudeckoe mocobue / O.E.

Caenxko, O.B. Jlorsunenko, C.C. Byposa. — Mocksa :KuoPyc, 2021. — 241 ¢. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 351eKTpOHHBIIA.
T'abpuensn, O. C. Xumus. 11 xnacc. ba3oBerit ypoBens : yaueonuk / O. C. 'abpuensH. - 5-¢
u3z., crep. - Mocksa : Ipoda, 2018. - 224 c.. - Tekcr : HenocpencTBeHHbIN. (20)

XuMuueckue
peaKIu

Caenko, O.E., EcrecrBo3nanue : yueOHoe mocobue / O.E. Caenko, T.II. Tpymmuna, O.B.
Jlorsunenko. — Mocksa :KnoPye, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — Tekcr : 3JeKTPOHHBI.

Caenko, O.E., EcrectBo3znanue. [Ipaktukym : ydeOHo-mpaktuyeckoe mocobue / O.E.
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https://book.ru/book/936320
https://book.ru/book/939217
https://book.ru/book/938427
https://book.ru/book/936320
https://book.ru/book/939217
https://book.ru/book/938427
https://book.ru/book/936320
https://book.ru/book/939217
https://book.ru/book/938427
https://book.ru/book/936320
https://book.ru/book/939217
https://book.ru/book/938427
https://znanium.com/catalog/product/1191373
https://book.ru/book/939217
https://book.ru/book/938427
https://book.ru/book/939217
https://book.ru/book/938427
https://book.ru/book/939217

Caenxko, O.B. Jlorsunenko, C.C. Bypoa. — Mocksa :KuoPyc, 2021. — 241 c. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 351eKTpOHHBIIA.
labpuensn, O. C. Xumus. 11 xinacc. ba3ossriii yposess : yueonuk / O. C. ['abpuensH. - 5-¢
u31., cTep. - Mockaa : [lpoda, 2018. - 224 c.. - Tekcr : HemocpencTBeHHBIN. (20)

Kiraccudukarnus
HEOPTaHUYECKUX
COEMHEHUI

Caenko, O.E., EcrectBo3nanue : yueOHoe mocobue / O.E. Caenko, T.II. Tpymmuna, O.B.

Jloreunenko. — Mocksa :KuoPyc, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —

URL:https://book.ru/book/939217. — TeKcT : 37eKTPOHHBI.

Caenko, O.E., EctectBo3Hanue. [Ipaktukym : ydeOHO-mpaktnueckoe mocobue / O.E.

Caenxko, O.B. Jlorsunenko, C.C. Bypoa. — Mocksa :KuoPyc, 2021. — 241 ¢. — ISBN

978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 351eKTpOHHBIIA.
labpuensn, O. C. Xumus. 11 xinacc. ba3ossriii yposess : yueonuk / O. C. ['abpuensH. - 5-¢
u31., cTep. - Mockaa : [lpoda, 2018. - 224 c.. - Tekcr : HemocpencTBeHHBIN. (20)

Meramiel u
HEMETAILIBI

EcrecrBo3nanme. 10 kmacc. basoBbiii ypoBens: yueOnuk / O. C. I'abpuensn, U. T.

Octpoymos, H. C. Ilypsimesa, C. A. Cnagxos, B. 1. CuBorna3zos. - 4-¢ u3a., crep. -

Mockaa : [poca, 2018. - 335 c. B

EcrecrBo3nanme. 11 kmacc. bazoBblit ypoBub: yueOHuk / O. C. T'abpuensn, U. T.

Octpoymos, H. C. IlypeimieBa u ap. - 2-¢ u3n., uchp. - Mocksa: JIpoda, 2020. - 334 c-
ladpuensy, O. C. Xumus. 11 xinacc. ba3ossrnii ypoBess : yueonuk / O. C. ['abpuensH. - 5-¢
u31., cTep. - Mocksa : Ipoda, 2018. - 224 c.. - Tekcr : HemocpencTBeHHBIH. (20)

YrieBonopozs!

Caenko, O.E., EcrectBo3nanue : yueOHoe mocobue / O.E. Caenko, T.II. Tpymuna, O.B.
Jloreunenko. — Mocksa :KuoPyc, 2021. — 363 ¢. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — TekcT : 3MeKTPOHHBIIA.

Caenko, O.E., EcrectBo3nanue. [Ipaktukym : ydeOHO-mpakTuieckoe mocodbue / O.E.
Caenxko, O.B. Jlorsurenko, C.C. BypoBa. — Mocksa :KuoPyc, 2021. — 241 c. — ISBN
978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 31MeKTPOHHBIH.
Iadpuernsn, O. C. Xumus. 10 xnacc. ba3ossriii yposeHs : yaeoruk / O. C. 'abpuensH. - 6-¢
u3., crep. - Mocksa : JIpoda, 2018. - 192 c. - Tekcr : HemocpencTBeHHbIH. (20)

Kucnoponconepxa
IIHE U
a30TCOoIepKAIIHe
OpraHUYECKUE
BEIIECTBA

Caenko, O.E., EcrectBo3nanue : yueOHoe mocobue / O.E. Caenko, T.II. Tpymuna, O.B.
Jloreunenko. — Mocksa :KuoPyc, 2021. — 363 ¢. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — TekcT : 3eKTPOHHBIIA.

Caenko, O.E., EcrectBo3nanue. [Ipaktukym : ydeOHO-mpakTudeckoe mocodue / O.E.
Caenxko, O.B. Jlorsurenko, C.C. BypoBa. — Mocksa :KuoPyc, 2021. — 241 c. — ISBN
978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 31eKTPOHHBIH.
IadpuensH, O. C. Xumus. 10 xiacc. bazoBsrit yposeHs : yueonuk / O. C. ['abpuenss. - 6-¢
u3., crep. - Mockaa : JIpoda, 2018. - 192 c. - Tekcr : HemocpencTeeHHbIi. (20)

XUMUSA U KU3Hb.
Xumus B ObITY

Caenko, O.E., EcrectBo3nanue : yuedoHoe nocobue / O.E. Caenko, T.II. Tpymuna, O.B.
Jloreunenko. — Mocksa :KuoPyc, 2021. — 363 ¢. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — TekcT : 31eKTPOHHBIH.

Caenko, O.E., EcrectBo3nanue. [Ipaktukym : ydeOHO-mipakTuueckoe mocodue / O.E.
Caenxko, O.B. Jlorsunenko, C.C. Byposa. — Mocksa :KuoPyc, 2021. — 241 ¢. — ISBN
978-5-406-07893-8. — URL:https://book.ru/book/938427. — TekcT : 351eKTpOHHBIIA.
I'abpuensn, O. C. Xumust. 10 knacc. bazoslit yposens : yueonuk / O. C. I'abpuens. - 6-e
u3a., crep. - Mockaa : [Ipoda, 2018. - 192 c. - Tekct : HenocpencTBeHHbIH. (20)

Pa3nen 3. Buogorus

Metoap!l 103HaHUS B
onoJiorun

Caenko, O.E., EcrecrBo3nanue : yuebnoe nocobue / O.E. Caenxo, T.II. Tpymmuna, O.B.
JlorBunenko. — MockBa :KuoPyc, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — TekcT : 37IeKTPOHHBIHA.

CwmupnoBa, M. C. EcrtecTBo3HaHMe: reorpadusi, OMOIOTHS, IKOJIOTHS : yueOHOe Tocooue Jyis
CpeIHero npodeccrnoHaIbHOTO obpa3zoBaHwst / M. C. CmupHoBa,T. M. CmupHOBa,
M. B. Boponenko. — Mocksa : W3paTenscTBO IOpaiir, 2022, — 271c. —
(ITpodeccuonansHoe obpaszosanue). — ISBN 978-5-534-12798-0. — TekcT : 3JeKTPOHHBIMA
// O6pasoBarensHas miardopma FOpaiir [caitr]. — URL.: https://urait.ru/bcode/492875

Kierka

Caenxo, O.E., EcrectBo3zHanme : yuebnoe mocodbue / O.E. Caenxo, T.Il. Tpymmuna, O.B.
Jlorsunenko. — MockBa :KuoPyc, 2021. — 363 c. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — TekcT : 3IEKTPOHHBIH.

CwmupnoBa, M. C. EctectBo3Hanue: reorpadust, Onojaorus, 9KoJIorus : yueoOHoe nocodue s
cpenHero npogeccruonanbHoro oopazosanus / M. C. CmupHoBa, T. M. CMupHOBa,

M. B. Boponenko. — Mocksa : M3matensctBo FOpaiit, 2022, — 271 ¢. —
(ITpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-12798-0. — Tekcr : 31eKTPOHHBIN
// ObpazoBarenbHas miardopma FOpaiit [caiit]. — URL:
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https://urait.ru/bcode/492875Kamenckuii, A. A. Buonorus. O6mias 6uosorus. 10-11 xnaccsr :
yuaebnuk / A. A. Kamernckuii, E. A. Kpukcynos, B. B. Ilaceunuk. - 6-e u3z., crep. - Mocksa :
Hpoda, 2018. - 368 c. — Tekcr : HemocpencTBeHHbIH 20

Caenko, O.E., EcrecrBo3nanue : yueonoe nocodue / O.E. Caenko, T.II. Tpymmna, O.B.
Jlorunenko. — Mocksa :KuoPyc, 2021. — 363 c¢. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — TekcT : 3MEKTPOHHBIH.

CwmupHoBa, M. C. EcrectBo3Hanue: reorpadus, OHOJIOTHS, SKOJIOTHUS : ydyeOHOe mocodue

UL cpenHero mpodeccnonanpHOro obpazoBanms / M. C. CmmpHoBa, T. M. CMmupHOBa,
Opranuszm M. B. Bopornenko. —  Mocksa:  M3pmarensctBo  Opaiir, 2022. —  271lc.—
(ITlpodeccrnonansuoe odpazoBanue). — ISBN 978-5-534-12798-0. — TekcT : 3K TPOHHBIH
// O6pasoBarenpHas iardpopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/492875
Kamenckmit, A. A. bumomorms. OOmias 6momorms. 10-11 kmaccer : y4eOHHK / A. A.
Kamenckuit, E. A. Kpukcynos, B. B. ITaceunuk. - 6-¢ u3z., crep. - Mocksa : JIpoda, 2018. -
368 c. — Tekcr : HenocpeaCTBeHHBIH 20

Caenko, O.E., EcrecrBo3nanue : yueonoe nocodbue / O.E. Caenko, T.II. Tpymmna, O.B.
Jlorunenko. — Mocksa :KuoPyc, 2021. — 363 ¢. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — TekcT : 3MEKTPOHHBIH.
CwmuproBa, M. C. EctectBo3nanue: reorpadus, OHOJIOTHS, YKOJIOTHS | yueOHOE mocoOue s
cpeanero  mpodeccuoHanbHoro  oopazosanus/ M. C. CmuproBa, T. M. CmupHOBa,
M. B. Boponeako. —  Mockaa : UznatenscTBO IOpaiir, 2022. —  271c.—
(ITpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-12798-0. — TexcT : 31MeKTpOHHBIHA
/I ObpasoBarensHas mardopma FOpaiir [caitr]. — URL: https://urait.ru/bcode/492875
Kamenckuif, A. A. buomorms. OOmias 6momorms. 10-11 kmaccer : y4eOHHK / A. A.
Kamenckmuit, E. A. Kpukcynos, B. B. ITaceunuk. - 6-e u3x., crep. - Mocksa : Ipocda, 2018. -
368 c. — Tekcr : HenocpeacTBeHHbIN 20

Bun

Caenxo, O.E., EcrectBo3zHanme : yueOHoe mocodue / O.E. Caenko, T.II. Tpymmuna, O.B.
Jlorunenko. — Mocksa :KuoPyc, 2021. — 363 ¢. — ISBN 978-5-406-08158-7. —
URL:https://book.ru/book/939217. — TeKcT : 3MEKTPOHHBIHA.
CmupuoBa, M. C. EctecTBo3HaHue: reorpadusi, OHOIOTHS, SKOJOTHS : yueOHOe MOCcCo0He
UIs cpenHero mnpodeccuonanipHoro obpasomanus / M. C. CmupHoBa, T. M. CmupHOBa,
M. B. Boponenko. —  MockBa :  WzparensctBo  IOpaiit, 2022. —  271lc.—
(ITpodeccuonanshoe obpazosanue). — ISBN 978-5-534-12798-0. — TeKcT : 37IeKTPOHHBIH
OKOCHCTEMBI // ObpasoBarenbHas miathopma FOpaiir [caiitr]. — URL: https://urait.ru/bcode/492875
Kamenckuii, A. A. buomorms. OOmias 6momormsi. 10-11 kmaccer : y4eOHUK / A. A.
Kamenckwuit, E. A. Kpukcynos, B. B. [Taceunuk. - 6-¢ u3x., crep. - Mocksa : Ipocda, 2018. -
368 c. — Tekcr : HenocpeacTBeHHbIN 20
MupxkuH, b. M. Dxonorus. 10-11 xraccel. ba3oBrlit ypoBeHb : y4eOHUK IS YIAIIHXCS
o61eoOpa3oBarenbHbix opranusanuii / b. M. Mupkus, JI. I'. Haymosa, C. B. CymaroxuH. -
4-¢ m3n., crep. - Mocksa : Benrana-I'pag, 2019 (6) , 2018.(25) - 399 c. — Teker :

HEnocp eHCTBGHHBIﬁ

Kpome mnepeuncieHHBIX MCTOYHHUKOB YyYalIUIiCsi MOXET BOCIOJIb30BAThCA
MOKMCKOBBIMU cHCTeMaMH ceTu MIHTepHEeT 1Mo TeMe caMOoCTOATEIbHON paboThlI.

s OCBOEHUS JUCIUIUIMHBI u CaMOCTOSITEILHOIO BBINIOJIHEHUS
NpeyCMOTPEHHBIX y4eOHOM mporpaMMoil Kypca 3aJaHuil MOXKET ObITh HCIOJB30BAHO
cieayroliee yaeOHO-METOIMUeCKoe 0OecrieueHue:

-METOJINYECKHE PEKOMEHJAINH K BBHITIOTHEHHIO TaO0PaTOPHBIX padoT;
-METOJINYECKHE PEKOMEHAINH K CAMOCTOSITENIbHON padoTe.

Hauanom opranuzanuu mo00i caMocTOsITebHON pabOThl JOIKHO ObITH IPUBUTHE
HaBBIKOB M YMEHHUH TI'PaMOTHOM paboOThl ¢ y4eOHOW M HaydyHOM JIMTEpaTypol. ITOT
npoIecC, B TEPBYIO OYEpPEelb, CBA3aH C HAXOXKICHUEM HEOOXOIUMOW I YCHEIIHOTO
OBJIaJICHUS Y4eOHbIM  MaTepHalioM JUTEpaTypoil. Ydamuics JOJKEH  YMETh
MOJIB30BaThCs (hOHIAMU OMOIMOTEK U CIIPABOYHO-OMOIMOTrpaduueCKUMHU U3TaHUSIMU.
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3. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

JUisl M3ydeHusl eCTeCTBO3HAHMSI MPEelyCMAaTPUBAETCSI UCIIOJIb30BaHUE B y4eOHOM
npouecce aKTUBHBIX M HMHTEPAKTUBHBIX (OPM  MPOBENEHUS  AYAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATUI C LEIbl0 (OPMHUPOBAHUS U Pa3BUTHUA NPOPECCHOHAIBHBIX
HaBBIKOB 00yUYaIOLIUXCS.

B npouecce 00ydueHus: NpUMEHSIOTCS 00pa30BaTEIbHbIE TEXHOJIOIMH JINYHOCTHO-

NeATeTbHOCTHOTO,  pa3BUBAIOlero W mIpobiemHoro  oOyueHus.  OOsi3ateneH
71a00paTOPHBIN MPAKTUKYM I10 pa3/ieiaM JUCIIHILTHHBI.

B yueOHOM mporecce Hapsmy C  TPaJAMIMOHHBIMH  00pa3oBaTeIbHBIMHU
TEXHOJIOTUSIMA ~ HWCIIOJIB3YIOTCS. ~ KOMIBIOTEPHOE  TECTUPOBAHHWE,  TEMAaTHUYECKUC

MMpE3CHTAlNN, MHTCPAKTUBHBIC TCXHOJIOT'HH.

3.1.00pa3oBaTesibHbIC TEXHOJOTHHU NP NPOBEICHUM JeKIM A

Kou.
Ne Tema Buarbl npumMensieMbIx 00pa3oBaTeIbHbIX TEXHOIOTHIA
yac
1. | Mexanuka AynnoBu3yaibHasi TEXHOJIOTHS, MPOOJIEMHOE U3JI0KEHHE 2*
MouJekynspHas Gu3nKa U
2 yp b [IpobnemMHOE N3I0KECHUE 2
TepMOJIMHAMHUKA
3 | DaexkTpoaMHaMHKa [TpoGremMHOE M3NIOKEHUE 4
CrpoeHue aToMa U KBAaHTOBasI
4 AynuoBH3yasbHas TEXHOJIOTHS, TPOOIEMHOE U3TI0KEHHE 2
(uzuka
5 OCHOBHBbIE MOHSITHS U 32KOHBI AynuoBH3yalibHasi TEXHOJIOTHsI, TPOOJIEMHOE U3JIOKEHHUE, ok
XHUMUH JEKIUS - TUCKyccus®
6 | Boaa.PacrBopsl [TpoGiemHOE M3IIOKEHNE 2
7 | Xumuueckue peakinuu AynuoBH3yalibHasl TEXHOJIOTHs1, TPOOJIEMHOE U3JI0KEHHE 2
8 | Meranibl H HEMETAJLIbI [TpoGiemHOE M3IIOKEHNE 2
Yraesoaopoasl
9 Aopoa [IpobnemHOE U3T0KECHUE 2
Kucnopoaconep:xauue u
10 | asorcomep:kaliue opraHuyYecKue AyauoBu3yasibHast TEXHOJIOTHS, JTEKIHA-TUCKYCCH ™ 4*
BelllecTBa
11 | Xumus v ku3Hb. Xumus B 6bITY [TpoGnemMHOE U3NIOKEHUE 2
AynuoBu3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE N3JI0KEHHE
12 | Metoas! no3Hanusi B 61os10run Y 4 » 1IPOBIE ’ 2*
JEKLUS - TUCKYCCUS
13 | Kaerka AynnoBu3yabHasi TEXHOJIOTHS, MPOOJIEMHOE U3II0KEHUE 4
14 | Opranusm [TpoGieMHOE H3JI0KEHUE 4
15| Bun AynuoBu3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE N3JI0KEHHE 2
16 | Dxocucremsl AynuoBu3yabHasi TEXHOJIOTHS, MPOOJIEMHOE M3JI0XKECHHE 2*
Hroro mo kypey] 38
B TOM YHCJIe HHTEPAKTHBHOE O0ydeHue™* 10
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3.2.00pa3oBaTe/bHbIC TEXHOJIOTMH NP NPOBEeICHNH NPAKTHYECKUX 3aHATHI

(;1abopaTopHbIX padoT)

Ne | Tema 3ausTus Buabl npumMeHsieMbIX 00pa3oBaTeIbHBIX Kou.
TeXHOJIOTHii yac
1 |V3y4yeHue 3aKkoHA COXpAaHEHUS UMITYJIbCA U JMcKyccust o TEOPETUUECKUM BOIIPOCaM. 2
PEaKTHUBHOTO JABMKECHUS Pemienve 3aau MHANBUY aJIBHO

2 |H3mepeHne BIaKHOCTH BO3IyXa Kpyrabiii cTon no TeopeTHYeCKUM BOIpocam 2
Pemenne 3aga4 MHANBULYaTbHO

3 |H3mepeHne MOBEPXHOCTHOTO HATSHKCHUS J¥cKyccHst o TEOPETHIECKUM BOTIPOCaM 2*

KHUJKOCTH Pemenve 3a1a4 MHANBUAYATBHO C TPYNIOBBIM
00CyxIeHUEM

4 | N3yuenne 3akoHa OMa JUIs ydacTKa LeMu [pecc-koH(pepeHIs 0 TEOPETUIECKUM 2*
BOIIPOCaM.

Pewienue 3aau ManbIMu rpynmnamMmu
5 |M3yueHne ABICHUS IEKTPOMarHUTHON Urposoe 3ansaTHE Ha MOoAeax. Pemenne 3amad 2
WHIYKIUH
6 |KonrpossHas pabota no reme «DPuznkar Pemenne 3a1a4 HHANBUTYyaTbHO 2
7 |3arps3HeHHE BOJBI 1 CIOCOOBI OYMCTKHU BOJIBI. JucyT 1o TEOpETHIECKUM BOIIPOCaM 2%
OnpeeneHne KeCTKOCTH BOIbI Pewienve 3a1au MHAMBUYAIBHO C TPYNIIOBBIM
00CYyX/ICHUEM UTOTOB
8 | CocraBneHue 3JI€KTPOHHBIX U JMcyT 1o TeOpEeTUIECKUM BOIIPOCaM 2*
anekTporpaguyeckux GopMys aTOMOB Pewienve 3a1au MHAMBUIYAIBHO C TPYNIIOBBIM
XUMHUYECKHX JIEMEHTOB 00CY>XIIEHHEM UTOTOB

9 | OOmas xapakTepucTuka MetamioB. O0mas Macrep-Kiacc CennanucTa, padota MaJbIMI 2
XapaKTePUCTHKA IJIABHBIX TOATPYII HEMETAIUIOB | TPYIIIaMH
Ha pUMepe TAIOTEHOB.

10 | Obmrast XxapaKTepUCTHKA YTICBOAOPOIOB JucnyT 1o TeopeTHIeCKUM BOIIpOcaM 2
Peuienve 3a1au MHAMBUYAJIBHO C TPYNIIOBBIM
00CyX/IeHUEM UTOTOB

11 | CgoiicTBa U MpUMEHEHHUS CIIUPTOB, AHann3 KOHKPETHBIX CUTyalui 2

KapOOHOBBIX KHCJIOT M CJIOXHBIX 3(HPOB.

12 |KonTtponbHast paboTa 1o TeMe «XUMHUSD» Pemenve 3aau MHANBUTy aTBHO 2

13 | XKuBas mpupoja Kak 0OBEKT H3ydeHHsT OHOIOTHH | JIUCKYCCHS TI0 TEOPETHYECKIM BOTIPOCaM 2*
Pemenve 3a1au MHANBUYAIBHO C TPYNIOBBIM
o0cyxIeHueM

14 | zyuenme cTpoeHNs paCTUTENBHON U )KUBOTHOW | AHaIHM3 KOHKPETHBIX CUTYaIUil 2

KJIETKH
15 | Oprammsm — egunOe nexoe. MHOrooOpasue Pemenne cuTyaTHBHBIX U PONU3BOACTBEHHBIX 4*
OpPraHu3MOB 3amayq
16 |'urmoTe3sl MPOUCXOXKICHUS KU3HHU. AHann3 KOHKPETHBIX CUTyallui 2%
17 |KourtponsHas paboTa no reme «bromorus» WHnuBuayansHoe penienue 3aa1aq 2
Hroro mo xypcy 34
B TOM YHCJI€ HHTEPAKTHBHOE 00yueHne™ 14*
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4. YCJIOBUSA PEAJIU3ALIMU ITIPOTPAMMBI YYEBHOU JUCIATIIMHBI

4.1 MartepuajabHO-TeXHHYeCKasi 0a3a, He0OX0aAMMAst JIsl OCYIIeCTBJIEHUSI
00pa3oBaTeJIHLHOIO0 NMPoIecca Mo AUCHUIIHHE

Peanmmzanus ydyeOHOW muctmminHbl EcTecTBo3HaHME TpeOyeT Hamu4uus y4eOHOTO
KaOMHEeTa Ui MPOBEICHUS TCOPETUYCCKMX W MPAKTHUYECKUX 3aHATHA M J1aOOpaTOPHUIO
COOTBETCTBYIOLIETO PODUIIS.

Peammzanmss ~ y4eOHOW ~ JUCHUIUIMHBI ~ OCYIIECTBIIICTCS B CIICIHUAIBHO
000pyTOBAaHHOM KaOMHETEECTECTBEHHOHAYYHBIX JUCIUTUTHH, KOTOPBIH BKIFOYAET B CEOsI:
- MYJIbTUMEIIA KOMIUICKT (MYJIbTHMEINAIIPOCKTOP U 3KPaH),

- KOMIIBIOTED,
- J0CKa ydeOHasl,
- yaeOHast MeOeb.

Y4eOHO-MeTOaUYECKOe 00ecTieYeHme:

PaGouas yueOHas mporpamMma

@oH/ OLIEHOYHBIX CPEJICTB

YueOHUKHN

Mertoandeckue pa3pabOTKH K 3aHITHAM

JnnakTHyecKuil pa3aaTOYHbId MaTepHral

Kaprouku-3a1anus, TeCTOBBIC 3aIaHUS

JleMoHCTpaImoHHbIE MaTepHAIIbl (MYyJIbIUMEIUIHHBIC TPE3CHTAIINH, BUICOPUIHLMBI)
KoMrutekT yueOHO-HaTJISTHBIX TTOCOOUH TI0 U3UKEe, XUMUH, OMOJIOTHH
KoMIuIekT mopTpeToB y4eHbIX

MexayHapoaHas CHCTeMa U3MEPCHHSI STUHUIT

KoMIuTeKkThl IeMOHCTPAIIMOHHBIX MPUOOPOB

KomriekTsl mpubopoB 11715t IpOBECHUS JIA0OPATOPHBIX U TPAKTUYECKUX PaboT
KoMmiekTsl miakaToB

DJIeKTPOHHBIE ydeOHbIe TOCOOUS 1Mo (PU3UKE, XUMHH, OUOTIOTUH

4.2 IlepevyeHb HEO0OXOAMMOTI0 MPOTrPAMMHOI0 O0ecreYeHust
1. 7-zip (munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mumeH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (srmeH3 M -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (munensus - http://www.openoffice.org/license.html)

5. Free Commander (muen3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%hbd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (mumen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cBoO0OaHOM OCTYIIC)

8. Mozilla Firefox (muuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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SIIEPEYEHb OCHOBHOM n JONMOJIHUTEJIBHON  YUYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJI51 OCBOEHUSA JUCIUIIJINHBI

5.1 OcHoBHas IUTEpPATypa

1.

EcrectBo3nanue. 10 xmacc. ba3oBsiii ypoenb: yuebnuk / O. C. I'abpuensn, U. T.
Octpoymos, H. C. Ilypsiuesa, C. A. Cnagkos, B. U. CuBorna3zos. - 4-e u3j., cTep. -
Mocksa : JIpoda, 2016. - 335 ¢. 30

EcrectBo3nanme. 11 xmacc. bazoBeiii ypoBHb: yueOnuk / O. C. I'abpuensn, U. T.
Octpoymos, H. C. IlypermieBa u ap. - 2-e u3a., ucnp. - Mocksa: Jlpoda, 2014. - 334
c. 50

Caenxko, O.E., EcrectBo3Hanue : yueOHoe mocooue / O.E. Caenko, T.II. TpymuHa,
O.B. JlorBunenko. — Mocksa :KuoPyc, 2021. — 363 c. — ISBN 978-5-406-08158-
7. — URL:https://book.ru/book/939217. — TekcT : 3IeKTPOHHBIH.

Caenko, O.E., EcrectBo3nanue. [Ipaktukym : yueOHo-npakTrueckoe nocodue / O.E.
Caenxo, O.B. Jlorsunenko, C.C. bypoBa. — Mocksa :KnoPyc, 2021. — 241 ¢. —
ISBN 978-5-406-07893-8. — URL:https://book.ru/book/938427. — Texker
JIIEKTPOHHBIM.

CmupnoBa, M. C. EcrectBo3Hanue: reorpadwusi, OUOJIOTHUS, IKOJIOTHUS : ydeOHOe
nmocobue g cpeaHero mpodeccroHanbHoro obpazoanusi/ M. C. CMupHOBa,
T. M. CmupnoBa, M. B. Bopouenko. — Mocksa : MzmarensctBo FOpaiit, 2022. —
271 c. — (ITpodeccuonanpHoe oopazoBanme). — ISBN 978-5-534-12798-0. — Tekct
: onexkTpoHHbli // (OOpaszoBarenpHass mnatdopma FOpaiir [caitit]. — URL:
https://urait.ru/bcode/492875

5.2 /lonoiHUTEJIbHASA JTUTEPATYpPa

1.

Axmenosa, T. U. EcrecTBo3HaHue : yueOHOE mocoOue JJisi CpeTHEro
npodeccuonanbHoro oopazosanus / T. 1. Axmeznosa. - 2 U3J., UCHPaB. U AOIOJH. -
Mockaa : PT'VII, 2018. - 340 c. (c npunoxxenuem Ha MudopmanmonHo-
obpazoBarenbHOM noprtaie PI'YII). - ISBN 978-5-93916-694-2. - Tekcr :
sanexktponubii. - URL: https://znanium.com/catalog/product/1191373. — Pexxum
JIOCTYyTIA: TIO TTOIITUCKE.

[Nabpuensn, O. C. Xumus. 10 knacc. ba3osslit ypoBens : yueOnuk / O. C. ['abpuensa.
- 6-e u31., cTep. - Mockaa : [Ipoda, 2018. - 192 c. - Teker : HenocpeacTBeHHsbIi. (20)
[Nabpuensn, O. C. Xumus. 11 knacc. ba3osslit yposens : yueOnuk / O. C. ['abpuensa.
- 5-e u3n., ctep. - Mocksa : Jlpoda, 2018. - 224 c.. - TekcT : HemocpeacTBeHHBIH. (20)
['munka, H.JIL., OGmas xumus. : yaebnoe nmocooue / H.JI. ['muaka. — Mocka
:KuoPyc, 2021. — 749 c. — ISBN 978-5-406-08333-8. —
URL:https://book.ru/book/939867. — TekcT : 2meKTpOHHBII.

Kamenckuii, A. A. buonorusi. O6mas 6uonorus. 10-11 kmaccer : yueOHuk / A. A.
Kamenckuii, E. A. Kpukcynos, B. B. [laceunuxk. - 6-e u3n., crep. - Mocksa : JIpoda,
2018. - 368 c. — TekcT : HEmocpeacTBeHHBIN 20

Konecuuxos, C.U., buonorus: mocobue-penerurop : yuedHoe mocodue / C.H.
KonecankoB. — Mocksa :KuoPyc, 2021. — 537 c. — ISBN 978-5-406-02521-5. —
URL.:https://book.ru/book/938037
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. — TEeKCT : 3JIEKTPOHHBIN.

7. MupkuH, b. M. Dxonorus. 10-11 knaccel. ba3oBblii ypoBeHb : yUeOHUK IS
ydaiuxcs o01eoopasoBarenbHbix opranuzaunii / b. M. Mupkums, JI. I'. Haymosa, C.
B. Cymaroxus. - 4-e u3n., crep. - MockBa :Benrana-I'pad, 2019 (6) , 2018.(25) - 399
c. — TeKcT : HemoCpeICTBEHHBIN

8. Mycradun, A.I'., buomorus : yueonuk / A.I'. Myctadun, B.b. 3axapoB. — MockBa
:KuoPyc, 2022. — 423 c. — ISBN 978-5-406-09668-0. —
URL:https://book.ru/book/943245 — Tekct : 3NeKTPOHHBIH.

9. Orronkuid, I'. I1. EcrecTBO3HaHME : yIEOHUK U TPAKTUKYM JIJISI CPEITHETO
npodeccuonanpHOro obpazoanus / I'. 1. OTroukuit ; moa peaakmuei
I'. H. Ky3bmenko. — MockBsa : UznarensctBo FOpaiit, 2022. — 380 c. —
(ITpodeccuonanproe oo6pazoBanue). — ISBN 978-5-534-02266-7. — Tekcr :
anekTpoHHsli // ObpazoBatenbHas miaTdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/491265

10.Tpodumosa, T.N., Kpatkuii kypc GU3MKH ¢ IpUMepaMH pelieHus 3a1ad. . yaeOHoe
nocobue / T.U. Tpodhumosa. — Mocksa :KuoPyc, 2021. — 279 ¢. — ISBN 978-5-
406-03212-1. — URL:https://book.ru/book/936320 — TekcT : 3JIeKTPOHHBIH.

11.Tpodumosa, T.U., ®usuka ot A a0 i : cnpaBounoe uznanue / T.1. Tpodpumosa. —
Mockga :KuoPyc, 2019. — 301 ¢. — ISBN 978-5-406-06985-1. —
URL:https://book.ru/book/931306. — TeKcT : 371€KTPOHHBIH.

12. Tpodumona, T.U., ®usuka. Teopus, perienne 3aiay, JEKCUKOH. : CIPABOYHOE
uznanue / T.U. TpodpumoBa. — Mocksa :KuoPyc, 2021. — 315 ¢. — ISBN 978-5-
406-03927-4. — URL:https://book.ru/book/936794. — TeKkcT : 31eKTPOHHBIN.

5.3 [lepuoanueckne U3TaHUS

1. Buonorus B mkone. - URL: https://dlib.eastview.com/browse/publication/92107

2. Bomnpocsl ucropuu, ecTecTBO3HaHUS U TeXHUKH. - URL:
https://dlib.eastview.com/browse/publication/673

3. EcrectBennbie Hayku. - URL:
https://znanium.com/catalog/magazines/issues?ref=f3c77b93-239e-11e4-99c7-
90b11c31dedc

4. ®dwusuka B mkoie. - URL: https://dlib.eastview.com/browse/publication/92106

5. ®wusmka s mxkoabHUKOB. - URL:
https://dlib.eastview.com/browse/publication/92228

5.4 Ilepeyenb pecypcoB HH(POPMANHOHHO-TEJEKOMMYHUKAMOHHON  CeTH
«/HTEepHET», HE00XOAUMBIX JJIS OCBOEHUS M CIUIIINHbI

OBbC «Yuusepcurerckas oudanoreka ONLINEy: caiit. — URL:http://biblioclub.ru
3BC U3patenbcTBa «JlaHb»: cant. — URL:http://e.lanbook.com

3BC «tOpaiT»: canT. —URL:https://urait.ru/

3BC «BOOK.ru»: cant. — URL: https://www.book.ru

3BC «ZNANIUM.COM»: caiT. — URL: https://www.znanium.com

ukhwneE
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6. Ba3bl AaHHbIX KomnaHun «cT Bbto»: caliT . —URL: http://dlib.eastview.com

7. HayyHas  2neKkTpoHHas  6ubnuoteka  «elabrary.ru»: camt. —  URL:
http://elibrary.ru/

8. JneKTpoHHas 6ubnuoteka "M3patenbckoro poma '"lpebeHHmkos". -  URL:
http://www.grebennikon.ru/

9. YHuBepcuteTcKaa UHboOpMauMoHHas cuctema POCCUA (YUC Poccmsa). - URL:
http://uisrussia.msu.ru/

10."Nektopuym TB" - Buageonekumn Beaywmx nektopos Poccum. -  URL:

http://www.lektorium.tv/
11.basa y4ebHbIx nnaHoB, y4ebHO-MeTOAMYECKMX KOMMAEKCOoB, Nybavkauuni u
KoHdpepeHunit Kybry. - URL: http://docspace.kubsu.ru/

6.METOJJMUECKUE YKA3AHHUSI OBYYAIOILIMMCS 10 OCBOEHUIO
JTUCHUATIIMHBI

OOyuatomumecst 1Jis MOJHOIIEHHOTO OCBOEHUs yueOHoro Kypca «EcrecTBo3Hanue»
JOJDKHBl  COCTAaBJISITh KOHCHEKTHl Kak IpU MPOCITYIIMBAHUU €r0 TEOPETUYECKOU
(JIEKIIMOHHOM) YacTH, TaK U IPHU MOATOTOBKE K INPAKTHYECKUM 3aHATHAM. JKenmaTesbHO,
4yToObl ~ KOHCHEKThl  JIEKIUH ¥  CEMUHApOB  3allUCBHIBAJINCh B  JIOTMUECKOU
MOCJIEIOBATEIbHOCTH U3YUEHHUS Kypca U COAEPKAIUCh B OHOM TeTpaau. ITO 00eCIeUuT
OoJsiee MOJIHYIO MOJATOTOBKY, KaK K TEKYIIUM y4e€OHBIM 3aHSATHSM, TaK U CECCUOHHOMY
KOHTPOJIIO 3HAHUM.

CamocrosarensHass  pabora  sBIseTcs  BakHeWmed  Qopmoii  yueOGHO-
No3HaBaTeNbHOTO mnpouecca. Llens 3aganuil 11 caMoCTOSATENbHON paboOThl — 3aKPENUTh
U PacIIUpUTh 3HAHMS, YMEHHS, HaBBIKM, NPUOOPETEHHBIE B peE3yJbTaTe H3YyUEHUS
JUCLUIUIMHBI; OBJIAJETh YMEHUEM HCIIONIb30BaTh MOJTYYEHHBIE 3HAHHUSA B NMPAKTUYECKON
pabore; MONy4YUTh EPBUYHBIE HABBIKK IPO(ECCHOHATBHON AeSITEIbHOCTH.

Hauanom opranuzanuu mo00i caMocTosATeIbHON paboThl JOIKHO OBITH TPUBUTHE
HABBIKOB M YMEHHH TpaMOTHOW paboThl C y4eOHOW W HaydyHOW JnHUTeparypod. DTOT
npolecc, B MEPBYIO OYEpEellb, CBA3aH C HAXOXKJACHHEM HEOOXOTUMOW il YCHEIIHOTO
OBJIaJIeHUs] Y4eOHbIM MaTepHaJiOM JUTEPATypou. Yualuiicss TOJKEH H3YYUTh CIHCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HSKOHOMMYECKOW JINTEpPaTypbl, PEKOMEHIYEMbIH I10
yu4eOHON JAWCIUIUIMHE; YMETh TOJb30BaThCs (QoHAaMH OHOIMOTEK M  CIPaBOYHO-
oubauorpad@uuecKUMH U3TaHUSIMH.

3amaHus U1 CaMOCTOSATENbHOW pabOThl BBIMOJIHSIOTCS B MHUCHbMEHHOM BHJE BO
BHEayJUTOpHOE Bpemsi. Pabora 1OoMKHA HOCHUTH TBOPUYECKMH XapaKTep, IpU €€ OLIEHKE
IperoiaBaTeNib B MEPBYI0 OYEpeb OIEHHBACT OOOCHOBAHHOCTh M OPHUTHHAIBHOCTH
BbIBOJIOB. B mucbMeHHOW paboTe mo Teme 3aJaHusl Y4YaluiCs JOJDKEH IMOJHO U
BCECTOPOHHE PAacCMOTPETh BCE AaCHEKThl TEMbI, YETKO CQOpPMYIHpOBAaTh U
apryMEHTHpOBATh CBOIO IO3UIUIO 1O HCCIENIYyeMbIM BOmpocaM. BbIOOp KOHKpETHOTro
3alaHdsg I CaMOCTOSITENIbHOM — paboThl  MPOBOJUT  MpernojaBareib, BeAyIIUN
NPAKTUYECKUE 3aHATHS B COOTBETCTBMM C TIEpEYHEM, VYKa3aHHbIM B IUIaHax
IIPAKTUYECKUX 3aHATHM.

Obwue npaguna 6blnoIHeHUs NUCOMEHHBIX pabom

Ha mnepBoM 3aHATHHM CTYJIEHTHl [JOJDKHBI OBITh IMPOMH(GOPMHUPOBAHBI O
HEOOXOJIMMOCTH COOJIFOICHHUSI HOPM aKaJE€MUYECKOM 3TUKH M aBTOPCKUX IPaB B XOJE
oOyudeHus. B yacTHOCTH, IPEIOCTABIISIOTCS CBEICHUS:
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- o0mras nHpopMaIys 00 aBTOPCKHX MpaBax;

- NpaBWJIa IUTUPOBAHNUS,

- npaBuiia 0pOPMIICHUS CCBITIOK;

Bce umerommecss B TEKCTE€ CHOCKM TINATEIbHO BBIBEPAIOTCS U CHAOXaroTCs
«agpecamm».

Henonyctumo BKIII0YaTh B CBOIO pabOTy BBIAEPKKH U3 pabOT APYrux aBTOpOB Oe3
yKa3aHHs Ha 3TO, MEepPecKa3blBaTh UyKYyl0 pabdoTy OJM3KO K TEKCTY 0€3 OTCBHUIKM K HEW,
UCIIOJIb30BAaTh Yy)XHE€ MAed O0e3 YyKa3zaHus [EpBOMCTOYHUKOB (3TO Kacaercsi U
uHpopmauuy, HaigeHHo B MutepHere). Bce cnmydam mnmaruara JOJKHBI  OBITh
UCKJTIOYCHBI.

Crucok WCHOJB30BAaHHOM JUTEPATYphl [OJDKEH BKIIOYAaTh BCE HCTOYHHKHU
uHpOpMaIMK, HW3yYCHHBIE W TPOpPAaOOTaHHBIE CTYIEHTOM B MPOILECCE BHITIOTHEHUS
paboThl, W JOJDKeH OBITh cocTaBieH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnuorpaduyeckas ccpuika. O0mre TpeOOBaHUS U TIPaBUIAY.

Tpebosanus k nanucanuio pegpepama

Pedepar mo maHHOMY Kypcy SABIS€TCS OJHHUM W3 METOJOB OpTraHU3AINH
CaMOCTOSTEIBHOU PabOTHI.

Tembr pecdepaToB SBISIOTCS JOMOJHUTEIBHBIM MaTEpHAIOM Ui W3YyYeHUS
JAHHOW TUCHUIUIMHEL. Pedepar orieHuBaeTcs B 0JIMH Oalljl B OLIEHKE UTOTO AK3aMeHa

Pedepar pmomkeHn ObITh TOATOTOBJIEH COMJIACHO TeME, MPEII0KEHHOM
npernojaBateneM. JlomyckaeTcss camMOCTOSITENbHBIA BBIOOP TeMbI pedepata, HO 1O
COTJIACOBAHHUIO C MPENO/IaBATEIIEM.

Jns wanucanus pedepata CTYASHT CaMOCTOSTEIBHO MOAOMPAET HCTOUYHUKHU
uH(pOpMaIUU 10 BHIOpAHHOHN Teme (JuTeparypa y4ueOHasi, nepuoanyeckas u MHTepHer-
pecypchl)

O6nem pedepata — He meHee 10 cTpanul hpopmara A 4.

Pedepar momxeH umerb (TUTYIBHBIM JUCT, COJEp)KaHUE, TEKCT JODKEH OBITh
pa3duT Ha paszenbl, COrNIACHO COJEPIKaHUIO, 3aKII0YeHNE, CIIMCOK JIUTepaTypbl HE MEHee
5 UCTOYHUKOB)

OO6cyxnenne TeM pedepaToB MPOBOAUTCS HA TEX MPAKTUYECKUX 3aAHATHIX, IO
KOTOPBIM OHHU pacHpeesieHbl. JTo sBIsSETCs 00s13aTeNbHbIM TpeOoBaHueM. B ciyyae He
npeAcTaBieHus pedepara coraacHO yCTaHOBIEHHOMY Tpaduky (0e3 yBaKUTEIbHOMN
NPUYMHBI), yyauuiics o0s3aH MOArOTOBUTH HOBBIH pedepart.

Wudopmanust o pedepary He MOKHA mpeBblmaTh 10 MuHyT. BhIcTymarommuit
JTOJIKEH TOJIrOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa Jijisi KOHCIIEKTUPOBAHMSL.

Cnaua pedepara npenojaaBaresnto 00s13aTeNbHAa.

7.0HEHOYHBIE CPEJACTBA JUI1 KOHTPOJIA YCIIEBAEMOCTH

7.1 IllacnopT (pOH/IA OLIEHOYHBIX CPECTB

Ne HaumeHoBaHHE OLIEHOYHOI'O
KonTtposupyembie pa3zaesibl (TeMbl) IUCHUNITIMHBI
n/n cpeacTBa

Paznen 1. ®usuka

VYcrHblid onpoc

1 MexaHnka
TectupoBanue
YcrHblid onpoc
2 MonexymspHas pHU3uKa U TEPMOJHMHAMHIKA
Pedepar
3 DNEKTPOJUHAMHKA YcrHbIN onpoc
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Ne HaumeHoBaHUE OLIEHOYHOT O
KonTposupyembie pa3aeiibl (TeMbl) JUCHUNIHHBI
n/n cpeacTBa

Pazgen 1. ®usuka

JlabopaTopHast pabooTa

YcTHbli onpoc

4 CtpoeHue aToMa 1 KBaHTOBasl (PU3HKa
KonrponbHas pabora

Pazgen 2. Xumus

VYcTHbll onpoc

1 OCHOBHBIE TTOHATHS ¥ 3aKOHBI XUMUHU
TectupoBanue
VYcTHbll onpoc
2 Boma. PactBopsr p
[TpakTrdeckas pabora
VYcTHbll onpoc
3 XUMITYECKUE PEaKIINN
TectupoBaHue
YcTHbli onpoc
4 Mertanibl 1 HEMETaJIbI
Pedepar
VYcerHbli onpoc
5 YreBoaopos P
TectupoBanue
6 Kucnopoaconepxkamie 1 a30TcoiepKaliie OpraHndeckue YcrTHbI onpoc
BEIIeCTBA Pedepar
VYceTHbli onpoc
7 XUMus ¥ )Ku3Hb. XUMUS B OBITY P

KonrponbHas pabora

Pasgen 3. buosorus

VYcTHbll onpoc
1 MeTonsl Mo3HaHKUA B OMOJIOTHHA

Pedepar
VY CTHEIN ompoc
2 Knerka P
TectupoBanue
Y CTHBIN ompoc
3 Oprasusm p
ITpaxkTuyeckas pabora
Y CTHBIN ompoc
4 Bung P
Pedepar
Y CTHBIN ompoc
5 DKOCHCTEMEBI p

KonTtponsHas pabora

7.2 Kputepuu OLleHKH pe3yabTaTOB 00y4eHus!

Kontponr # oOlleHKa pe3yabTaTOB  OCBOCHUS  YYCOHOW  JIUCIMILIMHBI
OCYILIECTBIISIETCS TPEIoJIaBaTeieM B TIPOLIECCe IPOBEACHHS MPaKTHUECKUX pador,
TECTUPOBaHHUA, COOECEeOBaHUs MO pe3yJibTaTaM BBIIIOJIHEHUS JIa0OpaTOPHBIX padoT, a
TaKKe PEIICHHS 3a/Jad, COCTaBICHMUs] pabouyux TaOJMIl M TOATOTOBKH COOOIIEHUN K
ypOKy.3HAHUSI CTYJEHTOB Ha TMPAKTUYECKUX 3aHATUAX OICHUBAIOTCA OTMETKaMHU
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBHOY.

YcrHbI ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHI pPACCKa3, BKIIOYAOIIMMA
TEOPETUYECKUE MaTepHalbl U MPUMEPHl UX MPUMEHEHUS. Y AOBIETBOPUTEIbHAS OILEHKA
CTaBHUTCSA, €CJIU CTYJIEHT JAEMOHCTPUPYET HETIIyOOKHE TEOPETHUECKUE 3HAHUS, IPOSBISIET
c1abo copMUpOBAHHBIE HABBIKM aHATN3AsBICHUN U IIPOLECCOB, HEOCTATOYHOE YMEHUE
Jenath  apryMEHTHPOBAHHBIEBBIBOABI W MPUBOAUTH TMPUMEpPHI, [OKa3bIBAET HE
JOCTaTOYHO  CBOOOJHOE  BJIAJICHUEMOHOJIOTHUYECKOH  PEublo,  TEPMUHOJOTHUEH,
JIOTHYHOCTBIO U TIOCJIEIOBATEIbHOCTHION3IIOKEHUS, JENaeT OMIMOKHU, KOTOPHIE MOXKET
UCIIPABUTH TOJBKO MPU KOPPEKIIMHUIPEIIOAABATEIIEM.

Pedepat. [IpoaykT caMoCTOSTENBHOM pabOTHI CTYACHTA, MPEACTABISIONINN COO0M
KpaTKOE€ M3JI0KEHUE B MHCbMEHHOM BHUJE IMOJIYYEHHBIX PE3YyJIbTaTOB TEOPETUUYECKOIO
aHanM3a OMNPEJEICHHOW HaydyHOM (yuyeOHO-MCCIeAOBaTEeNbCKONM) TEMBI, TIe aBTOp
pacKpbIBaeT CyTh HCCIEAYEeMOM MpoOieMbl, NPUBOJUT pa3IUYHbIE TOYKUA 3pPEHUS, a
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Takke CcoOCTBEHHBIE B3MIAAL Ha Hee.Pedepar oneHuBaeTcss MO  KOJIHYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, TIIyOMHE aHaimu3a MpoOJeMbl, KauecTBe OOOCHOBaHUS
aBTOPCKOM MO3ULUH, IITyOMHE PaCKPBITHS TEMBIL. Y TOBIETBOPUTEIbHAS OLIEHKA CTaBUTCH,
€CJIM TeMa OCBEIICHA JIHUIIb YACTUYHO, JAOIMYIIEHbl (PaKTUUECKUE OUTMOKHU B COAECpPKAHUHU
pedepata, uIM UMEIOTCS  CYHIECTBEHHBIE OTCTYIUIEHUS OT TpeboBaHUM K
pedepupoBaHuio, WM HETIOIHBIE OTBETHI Ha IOMOJIHUTEIbHBIE BOMPOCHI.

Tecr. Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHuH, MO3BOJIAIOIIAS
aBTOMATU3UPOBATH MPOIEAYPY M3MEpPEHHUs YPOBHsS 3HAHUW U yMEHUH 00ydaromierocs.
TecT oneHUBaeTCs MO KOJUYECTBY MPaBUIBHBIX OTBETOB (He MeHee 50%.).

KonTpoabnasa pabGora. IluceMeHHas mnpoBepodHas paboTa, NpeaCcTaBiISIOLIas
co00il M3J0KEHUE OTBETOB HAa TEOPETHUUYECKHE BOIPOCHI IO COAEPKAHUIO Y4eOHOUH
TUCIUIUIMHBI U peIlleHWe  MpakTU4YecKux  3amaHuid. Pabora  oneHuBaercs
YIIOBJIETBOPUTEIBHO, €CJIM BHITIOJHEHO HE MEHEee MOJOBHHBI PaOOTHl WM JOMYIIEHO B
Hel He Oosiee ABYX TpyOBIX OIMIMOOK WM HE Oojiee OJHON rpyOoi OMIMOKU U OJHOTO
HeJoueTa, WM He 0oJiee ABYX-TpeX HEerpyObIX OMMUOOK, HIIM OJTHON HerpyOoi OIMOKHA 1
TpeX HEJAOUYETOB, WU MPU OTCYTCTBUU OIMUOOK, HO TIPH HATTUYHH 4-5 HEJIOUETOB.

IIpakTuyeckas padora. [IpakTtuueckas pabora — 3TO 0COOBIM BUJ ESITEIBHOCTH
o0y4aromerocsi, 4To MOJApPa3yMeBaeT BbBINIOJHEHUS pa3HOIUIAHOBBIX 3aJaHUM, He
CBSI3aHHBIX C 00PaOOTKON TEOPETUUECKOrO MaTepuana. Bo Bpems BBITIOTHEHUS CTYICHTY
HE0OXO0IMMO MCTOIB30BaTh paHee MOJydeHHbIe TeopeTuueckue 3Hanus. [lonoxurenpuas
OLICHKA CTABUTCS, €CJIM BBIMOJIHEHBI BCE3aJaHUs MPAKTUUECKON paboThl ¢ 3aMEYaHUSIMU;
CTYJIEHTOTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSIMH.

JlaGopaTopHnas pa6ora. JlaGoparopHast paboTa — 3TO OCOOBII BUJ JACSATEIHHOCTH
oOy4aromerocsi, 4ro TMOJAPa3yMEBAET BBIIOJHEHUS MPAKTUYECKUX Pa3HOMIAHOBBIX
3a/laHui, CBSI3aHHBIX C TMPUMEHEHUEM TEOPETHUUYECKOro MmaTepuaiga K KOHKPETHOMY
3ananuto.IlonoxuTenbHAass OIEHKa CTaBUTCSA, €CJIM BBIMOJHEHBl OOJbINAas YacTh
3a/laHuIab0paToOpHON PabOThI C 3aMEYaHUSIMH; CTYJACHTOTBETHI Ha 9aCTh KOHTPOJIBHBIX
BOIPOCOB C 3aMEYaHUSIMHU.

OneHka «OTIUYHO» BBICTABISCTCSA, KOT/a CTYIEHb I[IOKa3blBa€T TIyOOKOE
BCECTOpPOHHEE 3HAHME pas3jena TUCHUIUIUHBI, O0S3aTENbHOM U JOMOJHUTEIbHOU
JUTEPATyphbl, ApryMEHTHUPOBAHO M JIOTMYECKH CTPOMHO U3JIaraer marepuai, MOXKET
NPUMEHSTh 3HAHUS JJIs aHaJIN3a KOHKPETHBIX CUTYallUi.

OrneHka «XOpOIIO» CTAaBUTCS TPH TBEPABIX 3HAHUSAX pasfena JAUCIHILINHBI,
00s3aTeNIbBHON  JMTEpaTypbl, 3HAKOMCTBE C  JIONOJHUTEIbHOW  JIMTEPATYpPOH,
apryMEeHTHPOBAHHOM HM3JI0)KEHUM MaTepuasia, YMEHUHM MPUMEHUTh 3HAHUS JUIS aHalIHu3a
KOHKDPETHBIX CUTYyaluH.

OneHka «yI0BIETBOPUTEIBHO» CTABUTCS, KOT'/Ia CTY/IEHT B OCHOBHOM 3HAET pa3fel
JUCITUTUTMHBI, MOXET MPAKTHYCCKH MPUMEHUTH CBOM 3HAHUSI.

OneHka «HeyIOBIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTYJAEHT HE OCBOUJI OCHOBHOIO
coJiep KaHMs MpeAMETa U ¢1a00 3HAET U3y4aeMbli pa3aes AUCIUILIAHBIL.

7.3 OneHoYHBbIE CPEACTBA U IPOBEIeHUs TeKyIeH aTTecTAlNU
B nanHOM pa3znene nmpuBoaaTcs oOpaslbl OLIEHOYHBIX cpeAcTB. [10MHBINA KOMIUIEKT
OLICHOYHBIX CPEICTB NPUBOAUTCS B POHIE OLIEHOYHBIX CPEACTB.

Texymuii KOHTPOJIb TPOBOAUTCS B popMe:
-UHIUBUAYAIbHBIA YCTHBINA ONPOC
-IIMCbMEHHBIA KOHTPOJIb
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-TECTUPOBAHUE 110 TEOPETUIECKOMY MaTepUamy
-pakTH4eckas (JaboparopHas) padboTa
-3a1uTa pedepara
-3aIIMTA BBITIOJHEHHOTO 3aJJaHuUs

®opma IIpaktuuecknii | JImunbie IIpumepbl
3Hanus YMenus ONBIT Ka4ecTBa OLICHOYHBIX
aTTecTanuu
(B1ageHme) CTyJIeHTa cpenacTs
Yerabii KonTtpons 3Hanuit OreHka yMeHus Ornenka Ornenka KontpombHsle
(MACHPMEHHBIH) | TI0 OTIpeNeIeHHBIM pa3nn4arth HABBIKOB CIIOCOOHOCTH BOTIPOCHI TTO
ompoc mo | mpobiemam KOHKpPETHBIE paboTEI ¢ OTIEPAaTUBHO U TeMaM
TeMaM TIOHATHSA JUTEPATypHBIMH | Ka4ECTBEHHO MPUIIATAI0TCS
HCTOYHHKAMHU OTBEYaTh Ha
TIOCTABIICHHBIC
BOIIPOCHI
Pedeparsr Kountpons 3nanuit OueHka yMeHHs Ouenka Ouenka Tembl
0 OTNPE/ICICHHBIM | pa3iuyaTh HaBBIKOB CIIOCOOHOCTH K | pedeparos
npobieMam KOHKpETHBIE paboTsI ¢ CaMOCTOSITENIbH | TpUJIararTcs
TIOHSITHS JUTEpaTypHBIMH | Oif paboTe u
UCTOUYHUKAMHU aHAIN3y
JUTEPaTyPHBIX
HCTOYHHUKOB
[Ipaktuueckue | CMBICT NOHSTHI: OnuceIBath U Hasbikamu: Ouenka Tewmsl paboT
(;1abopaTOpHBI | €CTECTBEHHOHAYYHOE | OOBSCHSTH OIHCaHUA U CIIOCOOHOCTH MPUIIATaoTCs
€) paboTEI SIBIICHUE, THIIOTE3A, €CTECTBCHHOHAYYH | OOBSCHEHHUS OTICPaTHUBHO H
3aKOH, TeOpus, bI€ SIBJICHUS 1 €CTECTBCHHOHAYY | Ka4eCTBEHHO
BEILIECTBO, CBOHCTBA HBIX SIBIICHUH 1 pemars
B3aUMO/ICHCTBHE, TEJ: IBI)KEHHE CBOHCTB TIOCTaBIICHHBIC
AIEKTPOMAarHUTHOE HEOECHBIX Tel U TeJ: ABVKEHIE Ha
ToJie, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HEOCCHBIX TETHM | TPAKTHUYECKUX U
aToM, aTOMHOE SIJPO, | CITyTHHKOB 3€MJIH; | MCKYCCTBEHHBIX | JTaOOpPaTOPHBIX
HOHU3HPYIOIINE CBOIICTBA r'a30B, CITyTHHKOB paboTax 3amaun
W3JTyYE€HUs, TUIaHeTa, | JKUAKOCTEeH u 3emin; CBOMCTBA | U
3Be3/1a, FAJIaKTHKA, TBEPIbIX TETT; ra3oB, apryMeHTHpOBa
Bcenennas; SNIEKTPOMArHUTHY | JKHIKOCTEH 1 Th PE3YJIBTATHI
9KOJIOTMYECKHE 10 MHAYKIIUIO, TBEPJIBIX TEIT;
ACTICKTHI pacTipocTpaHeHHe | 3MEKTPOMArHUTH
UCTIONIb30BaHMs SNIEKTPOMATHUTHBI | YIO MHAYKIIWIO,
YTIIEBOJJOPOIHOTO X BOJIH; BOJIHOBBIE | PacHpOCTpaHEHH
ChIpbs. 3HaHUE CBOIICTBa CBETa; e
CTPOCHUS KIIETOK, U3ITy4eHUE U 3NIEKTPOMarHUTH
OCHOBHBIX TIOTJIOIICHNE BIX BOJIH;
croco0oB CBETa aTOMOM; BOJIHOBBIC
Pa3MHOKECHHUS (hortoaddexr; CBOICTBA CBETA,;
OpTraHU3MOB, YcTaHaBIHBATH H3ITy9eHNe 1
CTaJuil OHTOreHe3a | 3aBUCHMOCTb TIOITIONICHUE
Ha npuMepe CBOWCTB CBETa aTOMOM;
4eloBeKa, IPUYMH, | XMMUYECKHX ¢dotoahdexr;
BBI3BIBAIOIINX BEIIECTB OT YcranoBnenus
HapyLICHUs B CTPOEHUS aTOMOB | 3aBUCHUMOCTHU
pa3BUTHH 00pa3yromux uX | CBOMCTB
OpPTraHU3MOB. XAUMHUYECKUX XUMHUYECKHX
3HaHUe COCTaBa, JJIEMEHTOB. BEIIECTB OT
CTPOEHUS ¥ 00IINX OOBSICHATH CTPOCHHUS
CBONCTB 3aBACHMOCTD aTOMOB
BOKHEUIIINX CBOICTB BEIIECTB | 00pa3yroOINX HX
KJIaccoB OT UX COCTaBa U XUMHUYECKHX
HEOPraHUYECKUX U | CTPOEHUS JJIEMEHTOB.
OpPTaHUYECKUX Kkpuctajuimuecku | OObsICHEHHS
COEJMHEHUI], X pEIIeTOK. 3aBHCUMOCTH
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UCKYCCTBCHHBIX U
CHHTETHYECKUX
MIOJIMEPOB.

CMBICIT
€CTeCTBCHHOHAYYHBI
X 32aKOHOB
KJTACCHYECKOM
MEXaHUKH,
BCEMHPHOTO
TSATOTCHUS,
COXpPaHCHUS SHEPTUH
UMITYJIbCa U
JNEKTPHIECKOrO
3apsia,
TEPMOIMHAMUKYL,
AIIEKTPOMArHUTHON
WHIYKIWH,
thoToadpdexkra;
KOJIMIECTBEHHBIX
3aKOHOB XUMHUH
[lepuoanueckuit
3aKOH

AN .Menneneena
BKJIa]1 POCCUMCKUX U
3apyOeKHBIX
YUEHBIX, OKa3aBIIIAX
HanOoJbIIIee
BIIVSTHIIC Ha Pa3BUTHE
€CTeCTBO3HAHUS

OOBACHATE
XAMHUYECKUE
SIBJICHMS,
MIPOUCXOIAIINE B
mpupoze, ObITY

H Ha
TIPOU3BOJICTBE.
OuenuBaTh
BIIMSIHUE
XUMHUYECKOTO
3arps3HECHUS
OKpYXKaroIllen
Cpebl Ha
OpraHu3M
YeJIOBEKA U
IpyTHUE KUBBIC
OpTaHU3MBL
aHATU3UPOBATH U
OIIEHMBATh
pa3auyHbIC
TUIIOTE3EI
MIPOUCXOKACHUS
JKM3HH Ha 3eMJIe;
MIPOBOIUTH
OIlMCaHue ocobei
OHOTO BHUA I10
MOP(HOIIOTHIECKO
My KPUTEPHIO.
O1myath
TUIIOTE3BI OT
HAay4YHbIX TEOPUH.
Jlenathb BEIBOJIBI
Ha OCHOBE
IKCTICPUMEHTAIbH
BIX JAHHBIX.
IIpuBonuThH
TIPUMEPEI,
[IOKa3bIBAOIIINE,
4TO: HAOJIFONECHUS
1 SKCIIGPUMEHT
SIBIIIOTCS
OCHOBOM 11
BBIIBIDKEHUS
TUIIOTE3 U TEOPHUH,
TTO3BOJISTIOT
MPOBEPUTH
HCTHHHOCTE
TEOPETHIECKUX
BEIBOJIOB;
€CTeCTBCHHOHAYYH
ast TCOpHSL IaeT
BO3MOXKHOCTh
OOBSICHATD
WM3BECTHLIE
SIBJICHHS IPUPOJIBI
1 Hay4HBIE (haKThI,
TIPE/ICKa3hIBATh
€I1le HEM3BECTHBIE
SIBJICHUSI

CBOICTB
BEIIECTB OT X
cocraBa U
CTPOCHUS
KPHUCTaJUTHIECK
WX PEIIETOK.
OOBsIcHEHNS
XHMHYECKUX
SIBJICHUH,
TIPOUCXOJSIINX
B NIPUPOJIE,
ObITYy ¥ Ha
TIPOU3BOJICTBE.
OuenuBaHus
BIIMSTHHS
XAMHYECKOTO
3arpsA3HEHUL
OKpYyXarolen
cpelpl Ha
OpraHu3M
YeJIOBEKa U
JPYTHUE KUBBIC
OpTaHU3MBI;
aHalM3a u
OIIEHMBAHMS
Pa3IHIHBIX
THUIIOTE3
TIPOUCXOKACHUS
JKM3HH Ha
3emure;
TIPOBEICHUS
OIMCAHUS
0co0eit 0JHOTO
BHJIA 110
MOpP(OJIOTHYECK
OMY KPUTEPHIO.
Otmans
TUIIOTE3BI OT
HAYYHbIX TEOPH.
Jenatb BBIBOIBI
Ha OCHOBE
SKCTIEPUMEHTAITh
HBIX JAHHBIX.
IIpuBoauTs
TIPUMEPBI,
TTOKa3bIBAOIIIHE,
YTO:
HaOJIroIeHHs U
SKCTIEPUMEHT
SIBJISTFOTCS
OCHOBOM JIJIA
BBIIBIKEHUS
TUIIOTE3 U
TEOpuil,
TIO3BOJISTIOT
TIPOBEPHUTH
HWCTUHHOCTH
TEOPETUUECKUX
BBIBOJIOB;
€CTECTBEHHOHAYY
Hasi TeOpHsl 1aeT
BO3MOXKHOCTD
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OOBSICHSITD
W3BECTHBIE
SIBIICHUS
TIPAPOLIBI K
Hay4HBIE (DaKTHI,
TIpeICKa3bIBaTh
erre
HEW3BECTHBIC
SIBIICHUS

OreHka yMeHus
pasznuuarb
KOHKpETHBIE
TIOHSTHS

TectupoBanue | Konrpons 3HaHUI
IO OTIpeIeIEHHBIM

npobiaeMam

Onenka
HaBBIKOB
JIOTHYECKOTO
aHanau3a 1
CUHTE3a NpHU
COITOCTABJIEHUN
KOHKPETHBIX
MOHATHH

O1eHKa
CIIOCOOHOCTH
OTIEPATUBHO U
KaueCTBEHHO
OTBEYaTh Ha
II0CTaBJIEHHEIE
BOTPOCHI

Bompocst
IPUIATaroTCs

IIpumepHbIe TecTOBbIE 3aJaHUSA
no Qusuke:

1. IIporecchl, KOTOPBIE XapaKTEPUIYIOTCS OMPEAEIEHHON MOBTOPSIEMOCThIO BO BPEMEHHU

1. BomHa
2. TiepeMelIcHue
3. KojeOaHus
4. UMIyNbC
2. Bennuuna A B ypaBHeHHH S = ACOS(@t +¢)

1. ammutyna

2. JacToTta
3. mepemenieHue
4, nuKiIn4eckas 4acTtoTa
3. Benmmunna @ B ypaBHeHUH S = ACOS(@t +¢)
1. ammuryna
2. JacrtoTa
3. mepemelieHue
4. nuKIn4eckas 4acTora
10 XUMUH
1. MakcuManbHast 3JIeKTpOHHAsE EMKOCTh P-TIOJIypOBHS paBHA
1).2 2) 4,
3) 6; 4) 8.

2. DNIEKTPOHHOE CTPOEHUE HEUTPATILHOTO aTOMa KeJie3a COOTBETCTBYET KOH(Urypauuu

a) 1s? 25?2p°3s23p®3d°4s?;

6) 1s? 2522pf3s23p°3d?;

B) 1s? 25?2p®3s23pf3d74s?;

r) 1s? 2522p®3s23p°3d®4st4p?.

3. Kakoe yTBepkaeHne ommdo4Ho?
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1) 'maBHOE KBaHTOBOE YMCIIO N ONpPEAEIAET IHEPTUI0 OPOUTAIN U IPUHUMAET 3HAYECHHUS
1,2,3...0.

2) Cornacuo npuniuny [laynu Ha Kax10i aTOMHOM OpOUTAIN MOKET HAXOAUTHCS HE
0osiee IByX 3JEKTPOHOB C AHTHUIIAPAJIIEIbHBIMH CIIMHAMHU.

3) B cooTBeTCTBUHU C ANEKTPOHHBIM CTPOCHHUEM aTOMOB CEJIEH M XPOM OTHOCATCS
COOTBETCTBEHHO K P- ¥ 0-3j1eMeHTaM.

4) Atomsl pochopa B OCHOBHOM COCTOSIHUM UMEIOT OJMH HECTIAPEHHBIH 3JIEKTPOH.

10 OUOJIOTHH:

1. 9HepFeTI/I‘IeCKa}I, 3allacaromias, 3alliuTHadA, CTpPOUTCIIbHAA, PCTYJIATOPHAA — 3TO

GYHKINH. ..
1. muouooB 2. OEIKOB
3.yrieBoJoB 4. ButaMUHOB

3. 'moGyna — 370 ... CTpyKTYypa OENIKOB.

1. mepBuuHas 2. Bropuunas

3. TpeTuYHas 4. YerBepTuuHas

3. Knetku ¢ xopouio o()opMIEHHBIM SIPOM
1. ayKapuoThI 2. 'ameTsl

3. aHa’poObI 4. ITpokapuoThl

IIpumepHBbIe BONPOCHI I POBEIEHUS YCTHOIO ONPOca (KOHTPOJIbHBIX PadoT)
1.MeToabl HUTOJIOTHHU

2. Knerounas teopus T. [1IBanna

3.OCHOBHBIE MOJIOKEHUS COBPEMEHHOMN KJIETOYHOW TEOPUHU
4. XuMuyeckue 3J1eMEHTbI KIIETKU

5. XUMHUYECKHE BELIECTBA KIIETKU

6.Bona u e€ ponb B KJIETKe

7. MuHepanbHbIE BEUIECTBA M UX POJIb B KJIETKE

8. YTIIeBOIbI ¥ UX POJIb B )KU3HENIEATEIbHOCTU KIIETKU
9.JIunu bl ¥ UX POJIb B )KU3HEEATCILHOCTH KIETKU

10. Ctpoenue u GyHKIIUU OEIKOB

11. HykyienHOBBIE KUCIIOTBI

IIpumepHBbIe BONPOCHI 1JI1 KOHTPOJISAA CAMOCTOSITEILHOM padoThI

1 . Metposorus B mpodeccuu

2 ®usuka B npodeccuu (3HaueHue GU3NKU MPU OCBOCHUU MTPOdeccr)
3. [lorpemHocTy U3MEpEeHU N

4. CKOpOCTH B IPUPOJIE U TEXHUKE.

5. N'anuneo 'anuneit — ocHoOBaTeNb TOUHOTO ECTECTBO3HAHUS

6. 3HaueHue oTKpeITH ["anunes

7. Ucaak Hpr0TOH — co3aaTenb KJIacCuYecKon pu3nku

8. Cuibl B IpUPOJE U TEXHUKE

9.VnpTpa3ByK M €ro UCHOJIb30BaHUE B MEAMILIMHE U TEXHUKE
10.PafgnoakTHBHBIE U3TYYEHUS U UX BO3/AEHCTBUE HA KUBbIE OPIaHNU3MbI
Ilo xumuu
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1.Baxneiinme coeIMHEHUSI METAJUIOB M HEMETAJVIOB B PUPOJAE U XO3SIIICTBEHHON
JIEATEIbHOCTU YEJIOBEKa

2. IIpuponHbIe HCTOYHUKH YIVIEBOIOPOIOB

3. Baxxnenmmue coeIMHEHUS METAJUIOB U HEMETAJIOB B IPUPOJE U XO3SMCTBEHHON
JIEATEIbHOCTU YEJIOBEKa

4 Kpucramnieckue peeTKy BEeIEeCTB C pa3IMuHbIMUA BUIAMU XUMUYECKOM CBS3U
5. Poub B KJIETKE HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB

Ilo 6uonoeuu

1.Bupycsl — B030yauTenu HHQPEKIIMOHHBIX 3a00JIeBaHUI

2.Bupyc ummynoneduiura yenoseka (B1UY). [Ipodunaktuka BUU-undexumn

3. 'eneTnyeckne 3aKOHOMEPHOCTH CENEKIIUH

4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOT0OOpa3usi U MPOUCXOXKICHUS KYIbTYpPHBIX
pacTteHuit

5.I'unoTe3pl NpOUCXOXKACHUS KU3HU

6.I'mobanbHbIe n3MeHEHUs B Orocdepe Mo BIUSHUEM AESITEbHOCTH YeI0BEeKa

7.4. OueHoYHbIE CPEACTB /1JI51 MPOBEAeHUsI MPOMEKYTOUHOM aTTecTAIUU

o JInuneie ITpumepsl
dopma IIpakTuueckuii
3HaHUA Ymenus KayecTBa OIIEHOYHBIX
aTTecTalluu OTIBIT (BJIAJIETBH)
CTYAEHTa CpeacTB
Huddepennu | Konrtposs Ornenka ymeHust | OueHka HaBBIKOB Orenka Bompocsr:
pOBaHHBIN 3HaHMs 0A30BBIX | MMOHUMATh JIOTHYECKOT0 CIIOCOOHOCTH
. MIPUJIATaroTCs
3a4er MIOJIOKEHUH B CHEeHATbHYIO COIIOCTaBJIEHUS U TpaMOTHO U
obmactu TEPMUHOJIOTHIO XapaKTepUCTHKH YEeTKO M3JIaraTh
€CTECTBO3HAHMS 00BEKTOB MaTepual
OueHka yMeHHst O1ieHKa HaBBIKOB OreHka 3agaun
pelIaTh TUIIOBBIE | JIOTHYECKOTO CIIOCOOHOCTH MPUIIATraoTCs
3a7a4d B MBIIIICHUS TIPA TpPaMOTHO U
obnactn pelIeHny 3a1a4 B YETKO M3J1araTh
npodeccronanbH | 06IacTH XOJ1 peIIeHHs
Ol IesiTeNbHOCTH | PO(eCCHOHATIbHOM | 3a/1a4 B 00JaCTH
JeITeIbHOCTH npodeccroHalb
HOM
JeSITeIbHOCTH U
apryMeHTHpOBa
T Pe3yJIbTATHI

7.4.1 IlpumepHble BONPOCHI JIA
(1 pepeHuMpPOBAHHBIN 324€T)
1. Mexanuueckoe nBmxeHue. MaTtepuanbpHas Touka. Teno orcuera.

©CoOoNORWLN

NMPOBEACHUS NMPOMEKYTOYHOM ATTeCTAIUU

Tpaextopus. IIyte. Ilepememienne. CKkopocTsb.
PaBHONEpEeMEHHOE NPSMOIIMHEWHOE IBUKEHUE. Y CKOPEHHUE.
CBobOosHOe majieHue Ten. Brnusinue yckopeHuid Ha )KMBbIE OpraHU3MBI.
PaBHOMEpHOE JBMKEHUE O OKPYKHOCTH U €ro Xapakrepuctuku. [lepuon.
OTHOCUTEIBLHOCTh MEXaHUYECKOTO JIBIKEHUS. ClIoKEeHUE CKOPOCTEH.
[Tpuniun nuepuuu. 3akonsl HeroToHa.

JIBrxeHue Tena moj NeUCTBUEM HECKOJIBbKUX cHIl. CII0KEHNE BEKTOPOB.
Wmnynbce Tena. 3aMKHyTasi cucTemMa. 3aKOH COXPaHEHUs UMITYJIbCa.

10 Bpoynosckoe amwkenue. Auddysus. Juddysus B )kuBoii mpupose.
11. Pa3meps! 1 Macchl MoieKya 1 aToMoB. [locTosHHast ABoraapo. MeansHblii ras.
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12. Tepmogunamuueckue napametpsl. JlaBnenue rasa. JlaBinenne armocgepsl.

13. Temneparypa. Tepmoaunamudeckas mkaina KenpBuHa.

14. Bonsnoii nap B atMocdepe. AOGCONIOTHAS M OTHOCUTENbHAS BIIAXKHOCTh BO3/1yXa.

15. XapakTepucTHka *KUIKOTO COCTOSHHS BellecTBa. bikHuil mopsaox.

16. CmauuBanue. KammnspHocts. Kanunisipaelie siBieHus B ObITY, IPUPOJE, OPraHU3Me
YeNoBeKa.

17. Kpucrannuueckue u amop¢usie tena. Kpucramnorpadus.

18. Ilepuoanyeckuii 3akon [[.11. Menzaeneera

19. Kpucrannuueckue pemretku. loHHas XuMu4yeckas CBs3b

20. Yri1eBoopo bt

21. Xumuueckue peakuuu U ux knaccupukanus. CKOpocTb XUMHUECKON PeaKIiu

22. XUMHUYECKHUE UCTOUYHUKH TOKa

23.IIpenenbHble U HETIPEACIbHBIE YTIIEBOJOPOIbI

24.T eneTrKa yenoBeKa

25. Cuctema KpoBOOOpaIIeH s YeIoBeKa

26. BeinenurenpHasi cUCTeMa ueioBeka. JprxarenpHasi CUCTeMa uejoBeKa

27.3peHne 1 CIiyX 4eJI0oBeKa

28. Bomubrii 6ananc v GyHKIIMHA BOABI B OpTaHU3ME YEIIOBEKA

29. Butamunbsl. bone3Hu, o0yclOBIEHHbIE BUTAMHUHHOM HEIOCTATOYHOCTBIO WM HUX
U30BITOYHOCTHIO

30.'opmonsl. Knaccudukanus 1 CBOHCTBa TOPMOHOB

31. ®akTopbl BAUSIONIUE HA COCTOSIHUE 3JI0POBbBS

32. HacnencrBeHuble 3a001€BaHNs

7.4.2. llpuMepHble 32124 Ha TU(PepeHIITUPOBAHHBII 3a4eT
1) KakoBa >kecTKOCTh MpPY>KUHBI, €CIU Tpy3 Maccor 10 Kr pactsaruBaer npyxxuny Ha 10
CM.
2) Kakoil rpy3 HyXHO nojBecUTh K npyxuHe kEctkocTbio 1000H/M, uTOOBI pacTaHyTh
ee Ha 20 cM.
3) I'py3 maccoit 3 kr pactaruBaer npyxkuHy Ha 5 cMm. Kakum nomkeH OBITh Tpy3,
KOTOPBIN PACTSAHET MPYKUHY Ha 8CM.
4) YkaxuTe, Kakoe BEIIECTBO SBJISECTCA OKUCIUTENIEM, KAKO€ BOCCTAHOBHUTEIEM:
Cu + HNOz = Cu (NO3)2 + NO + H,O  onpenenute KO3(pOUIIMEHTH METOIOM
AJIIEKTPOHHOTO OanaHca
5) YkaxuTe, Kakoe BEIIECTBO SBISETCS OKUCIUTENIEM, KaKOE€ BOCCTAHOBUTEIEM:
NHs + Br2 = N2 + NH4Br  ompenenure ko3 dpuirieHTs METOIOM 3JIEKTPOHHOTO OanaHca
6) Hamummre ypaBHEHHE TPOTEKAIOMIEH peakIMH B MOJEKYISIPHOM W HOHHO-
MoJieKyJsipHOM Bujie. OObsicHUTE ToueMy oHa nporekaer? KapOoHat kanus + ruipoKcut
Oapust
7) Kakoil TWn KOBaJ€HTHOM CBA3M — MOJSPHAs WIM HENOJsIpHas — B MOJIEKYJax
cnenytomux BemectB? COz, H20O, H2S, Cl207, PCls? K atomam, kKakux 3JIEMEHTOB
CMEIIAI0TCS OOMIKe 3JIEKTPOHHBIE Maphl B 3TUX MOJIeKynax?

8. JOIMOJHHUTEJBHOE OBECIIEYHEHUME JUCIHUIIJIMHBbI
IIpunoxenue 1. Kparkuili KOHCHEKT JIEeKIMOHHBIX 3aHATUHH
AoepHas u mepmosidepHas sHepeemura
SnepHbIl peakTop — YCTPOMCTBO, B KOTOPOM OCYIIECTBIIAETCSA yNpaBisieMas
sAJIepHas LEMHasl PeaKUusl, COMPOBOKIAOIIASCS BbIICIICHUEM dHEPTrur. [IepBbIi siepHbIi
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peaktop noctpoeH B jekabpe 1942 B CIIA mox pykoBoactBoM J. ®@epmu. B Epore
MIePBBIN SIEpHBIN peakTop MmylleH B Aekadbpe 1946 B MockBe moj pykoBoacTBoM M.B.
KypuatoBa. CocTaBHBIMU YacTAMH JIIOOOTO SIAEPHOTO PEAKTOpa SIBJISIIOTCSA: aKTHUBHAS
30Ha C SJIEPHBIM TOIUIMBOM, OKPYKEHHAS OTPa)X)aTelleM HEUTPOHOB, TEILUIOHOCUTEIIb,
CHUCTEMa PETYJIMPOBAaHUsl LEMHON peakiuu, 3aluTa, cucrema ynpasieHus. OCHOBHOMN
XapaKTEPUCTUKOM JIEPHOTO PEAKTOPA SBISETCS €r0 MOIIHOCTb.

AromHasnekTpoctaniusa(ADC) - ANEKTPOCTAHITUS, BKOTOPOI
aToMHasi (s,IepHas ) SHEPTHNPeoOpa3yeTCABIICKTpUIecKy0. [ eHepaTtopoMdHeprunHaAd
CsBIIsIe TCIaTOMHBIIH peakrTop.

Temnno,K0TOPOEBBIAEIIAECTCIBPEAKTOPEBPE3YIbTaTCHIEITHONPEAKIIUUICTICHUS
JIEPHEKOTOPBIXTSHKETBIXJIEMEHTOBIIPE0Opa3yeTcsaBaeKTposHepruto. BornnuneotTOC,
paboraroimuxHaoprannaeckoMrormiuee, AJCpaboTacTHa SASPHOM TOILTHBE (BOCHOBHOM
ato 233U,235U.239Pu).

Bnuowcnuii u oanvnuti Kocmoc

K rpynme GonpIMx TUIaHET OTHOCSTCS IUTAHETHI TUTaHTHl U TUIAHETHI 3€MHOM
rpynnsl. K nepseim otHocaT FOnurep, CarypH, Ypan, Hentyn u ITnyToH, Ko BTOpBIM -
Mepkypuii, Benepy, 3emiro u Mapc.

Marnpie turaHeTbl (AcCTepoHIbl) — 3TO KOCMHUYECKHE Tella pa3MepoM B COTHH
KWJIOMETPOB M MEHbIe, ABIKYIIUecs BOKpyr CojHIA MO 3JUIMINTHYECKUM OpOHTaM,
pAacIoyIoKeHHBIM, B OCHOBHOM, MeX 1y opoutamu Mapca u FOnurepa. Camble ManeHbKHE
acTepoubl UMEIOT pa3Mep HECKOJIbKO MeHblie 1 kM. Uuciio ManbiX IUIaHeT ObICTpO
pacTeT MpHU Mepexojie OT KPYIMHBIX K MEJIKUM, KOTOPbIE YK€ MOKHO CUUTATh KPYIHBIMU
METEOPUTHBIMH TEJIAMHU.

3Be3nbl B Hamied [anmaktuke «Mieunbii [lyTe» 00pa3yroT eAWHYIO 3BE3IHYIO
CUCTEMY U CTPYIIMPOBaHbl B CPAaBHUTEIBHO TECHbIe CKoIuleHus. Haumbonee spkue u
MacCHBHBIE 3BE37Ibl, a TaKKe OONBIIMHCTBO TYMaHHOCTEH M Hallla COJHEYHas cucTeMa
HAXOJATCs BOJIM3U IUIOCKOCTH, HO OYEHb JAeKo OT IeHTpa [anaktuku. OHM JBUXKYTCS
BOKPYT OOWIETO LIEHTpa TSHKECTH, KOTOPBIM 00pa3yercss OrpOMHBIM CKOIUIEHHEM 3BE3[ B
anape. Bokpyr Hero u coBepiuaeTcsi ABM>KEHHE BCEX 3BE3[, B TOM unciie U CosHLa.

Xumuueckas c6:3b

HNonHast cBs3p — 4YacTHBIM ciyyall KOBAJEHTHOHM, Korga o0Opa3oBaBILasCs
AJIEKTPOHHAs Mapa MOJHOCTBbIO MPUHAJJICKUT OOJee 3JIEKTPOOTPULIATETLHOMY aTOMY,
CTaHOBsIIEMYCsl aHHMOHOM. OCHOBOW JUIsl BBIAEJIEHUS 3TOM CBA3M B OTAENIBHBIA THII
CIIY’)KAT TO OOCTOSITENIbCTBO, YTO COEAMHEHHUS C TaKOW CBSA3bI0 MOXKHO ONHCHIBATH B
AIIEKTPOCTATHUECKOM  NPUONMKEHUWH, CUYUTash HOHHYIO CBSI3b  OOYCJIOBIIEHHOMN
IOPUTSDKEHUEM TIOJIOKUTENBHBIX M OTPHUILATEIBHBIX HMOHOB. B3anmopneiicTBue HOHOB
IPOTUBOMOJIOKHOIO 3HaKa HE 3aBUCUT OT HANpaBJIEHUS, a KYJOHOBCKHE CHIIBI HE
00712/1a10T CBOMCTBOM HACBHIIIEHHOCTH. [109TOMY KaKIblii MOH B MOHHOM COEIUHEHUU
NPUTITMBAET TAKOE YKCIO HOHOB MPOTHUBOIOJIONKHOTO 3HAKa, 4TOObI 00pa3zoBajach
KpUCTAJUIMYECKasl PEeLIeTKa HOHHOIO TUIla. B HOHHOM KpucTaiuie HEeT MoneKyn. Kaxabiin
MOH OKPY)KEH ONpPE/IEICHHBIM YUCIOM MOHOB JIPYroro 3Haka (KOOpJIMHALMOHHOE YHUCIIO
noHa). VoHHBIe mMmapel MOTYT CYIIECTBOBATh B Ta3000pa3HOM COCTOSIHUM B BHUJE
MOJIIPHBIX MOJEKyNI. B razoo0pa3znom coctossaur NaCl umeeT QUMONBHBIE MOMEHT
~3-1072Kn-m, 4Tto cooTBeTCTBYeT cMemuenuio 0,8 3apsja >I€KTPOHA Ha JJIMHY CBSI3H
0,236 am ot Na k Cl, T. e. Na%8*C|%8-,

Merannuueckass CBA3b BO3HHMKAaeT B pe3yJbTaT€ YACTHUYHOW JIEJIOKAJIA3alUU
BaJICHTHBIX 3JIEKTPOHOB, KOTOPBIE JOCTATOYHO CBOOOJHO JBMXKYTCSI B pELIETKE
METAJUIOB, JJIEKTPOCTATUYECKA B3aUMOJEUCTBYS C IIOJOKHUTEIBHO 3apsKEHHBIMU
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noHamMu. CHIIbI CBSI3M HE JIOKAJU30BaHbl U HE HAMPABICHBI, a JEIOKAIH3UPOBAHHBIE
AIIEKTPOHBI OOYCJIOBIMBAIOT BBICOKYIO TEIJIO- M 3JIEKTPONPOBOAHOCTh. Bomoponnas
cBsa3b. Ee oOpa3zoBaHue OOYyCIIOBIEHO TEM, YTO B PE3YJNbTATE€ CUIBHOTO CMELICHUS
AIIEKTPOHHOW Mapbl K 3JIEKTPOOTPHUIATEIbHOMY aTOMY aTOM BOAOPOJA, 00JiaJarolui
(G (GEeKTUBHBIM TOJOKUTEIBHBIM  3apsIOM, MOXET B3aUMOJEWUCTBOBATH C JPYTHUM
anektpoorpuniareabubiM  atomom (F, O, N, pexe Cl, Br, S). DHeprus Ttakoro
3JIEKTPOCTATUYECKOTO B3amMoencTBus cocrasisier 20-100 x/lx-mons . Bomopoamnsie
CBSI3M MOT'YT OBITh BHYTPU- U MEKMOJICKYISIpHBIMU. BHYTpUMOIEKyIsIpHas BOJAOPOIHAS
CBA3b 00pa3yeTcs, HalpUMeEp, B alleTUIIAIIETOHE M COMTPOBOXKAACTCS 3aMbIKAHUEM ITHKJIA.

T'enemuxa

I'eneTnka — Hayka O HAcJI€JCTBEHHOCTH M W3MEHUYMBOCTH.Hacredcmeennocmo
OOBIYHO OIpPEAENsOT, KaK CIIOCOOHOCTh OPraHM3MOB BOCIPOM3BOJUTH cebe MojI00HOE,
KaK CBOMCTBO POJIUTENBCKUX 0COOEH mepeaBaTh CBOM MPU3HAKU U CBOMCTBA MMOTOMCTBY.
OTUM TEPMHUHOM OINPEEIISIOT TAKXKE CXOJICTBO POJACTBEHHBIX 0CO0EH MEK Ty COOOM.

Y. lapBuH oTMeuall, 4TO MOTOMKH, KaK MPaBWIO, HE SIBJIAIOTCA TOUYHOM KOMUEH
POIUTENBCKUX  OcOoOeil, Tak  Kak  Hapaay C  HACleJCTBEHHOCThIO UM
NpUCYIIAUZMEHYUBOCMb, KOTOpPas TPOSBISETCS B pPa3iIMYUiX OTACIbHBIX OPIaHOB,
MIPU3HAKOB MJIM CBOMCTB, UJIM KOMILIEKCA UX Y TIOTOMKOB 110 CPABHEHUIO C POJAUTEIIAMH U
POJICTBEHHBIMH OCOOSIMH.

3agadeil TEHETUKHU SBIAETCS HU3YyYEHHWE TIepelauyd HacleICTBEHHOCTH OT
poauteneil motoMkam. [IpeeMCTBEHHOCTh MEKIY MOKOJIEHUSIMH OCYILECTBISETCS MyTeM
MOJIOBOTO, OECTONIOr0 MM BET€TaTUBHOTO pa3MHOXkeHHs. [Ipu 1moioBoM pa3MHOXKEHUU
BO3HUKHOBEHHE HOBOT'O MOKOJICHUS MPOUCXOAUT B pe3yJbTaTe CIUSHUS MAaTEPUHCKON U
OTIIOBCKOM TOJIOBBIX KJIETOK, MMO3TOMY MOTOMKH HECYT MPHU3HAKUA OOEUX POJUTEIbCKUX
¢opM. IlonoBble KIETKM COCTaBIAIOT HUYTOXKHO Mallyl0 JIOJII0 MHOTOKJIETOYHOTO
opranu3Ma. OHU COAEPKATHACIEOCMBEHHYIO UHGDOPMAYU0 COBOKYITHOCTh T€HOB €JIMHUIL
HACJIEICTBEHHOCTH. HacneactBeHHas wuwHopManus  ONpeneiseT YeTKWA  IJIaH
OHTOTEHE3a, B MPOIIECCE KOTOPOTO Pa3BUBAIOTCA U (GOPMHUPYIOTCS CreUPUUECKUE IS
JTAHHOK 0COOW CBOMCTBA M TIPH3HAKH.

M. E. JloGamoB paer criemyromiee ompeaeinenue: «HaciencTBeHHOCThIO Ha-
3bIBAETCA CBOMCTBO OPraHM3MOB OO€CleyuMBaTh MaTEPUATIBbHYI0 U (PYHKIMOHAJIBHYIO
IPEEMCTBEHHOCTh MEXAY IOKOJICHHUSMH, a Takke OOYCIOBIMBATH CHEIUPUUECKUI
XapakTep UHAUBUIYAIBHOTO Pa3BUTHS B ONPEICICHHBIX YCIOBUSAX BHEUIHEN CPEABD».

Hapsiny ¢ TepMHHOM «HAclI€ICTBEHHOCTb» B TE€HETHKE HPUMEHSIOT TEPMHHbI
«HacJeOBaHUE» M «HAclIenyeMocTb».HacnedoeanuemHa3bIBalOT MpoOIECC Mepenavu
HACJIC/ICTBEHHBIX 33JaTKOB WJIM HACIIEJICTBEHHON WH(GOpMAIMH OT OAHOTO TOKOJEHUS
IPYrOMYy, B pe3yjibTaTe 4ero y MOTOMKOB (OPMHUPYIOTCS OMPECIICHHbIE MPU3HAKH U
CBOICTBA, MPUCYIIUE POTUTENBCKUM 0CO0AM. TepMUHOM «HACIeayeMOCTh» 0003HAYalOT
JIOJTFO TEHETHYECKON M3MEHYUBOCTHU B 00IIeH (PEHOTUMIMYECKON N3MEHYMBOCTH TIPHU3HAKA
B KOHKPETHOM IOIYJISILIUY )KUBOTHBIX WJIM PACTCHUM.

JlaGopaTropHasi padora
Tema: U3yuyenne 3aKoHA COXpPaHEHHS] UMITYJIbCA U PEAKTUBHOIO IBH/KEHHS.
O6opyaoBanue: nPuUOOP MUl JEMOHCTPALMYU 3aKOHA COXPAaHEHHUS HMITYJbCA.
Hesb: U3yYnTh 32KOH COXPAHEHUS MMILYJILCA U €r0 NPAKTHYECKOe IPUMEHEeHHe.
[TopsitoK BBITIOTHEHUST PaOOTHI:
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1.Pacnionoxxute cxaTyio IpyXKuHY ¢ (PUKCATOPOM MEXIY MapuKamMu Ha BeicoTe 50 cM
HaJl CTOJIOM C IIOMOUIBIO IITATHBA.

2. Otnyctute (pUKCaTOp U U3MEPHTE PACCTOSIHUS, KOTOPHIE MPOJIETENN KaX Al U3
IIaPUKOB B TOPU30HTAIILHOM HAIPABJICHUU S1 US2.

) 59 m
3. Haiizure Maccy mapuKoB C TIOMOIIBIO BeCOB. [IpoBephTE COOTHOIEHHE: — =— |
S Ty
4.1Iponabimtonaiite B qeiicTBUM IpuOOp A IEMOHCTPALMY 3aKOHA COXPAHEHMS

UMITYJIbCA.
5.CnenaiTe BBIBOI.
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JINCT
M3MeHeHu pabouelt yueOHOM MporpaMMBbl 10 AUCIUILTAHE
B/J1.08 ECTECTBO3HAHME
JlononHeHus U N3MEHEHMSI, BHOCUMBbIE B pa0OUyI0 IPOrpaMMy JAMCIUILIMHBI

OcHoBaHUSA BHECEHUS Paznen PII/L, B koTOpBIA Conep:kanue BHOCHMbIX
JOMOJTHEHHU U N3MEHEeHNH | BHOCSATCH U3MEHEHHUS JOMOJTHEHU i1, N3MEHEeHU

[Ipennoxxenne padboTomarens

[IpennoxxeHue cocTaBUTENA

IPOTPaMMBbI
[Ipuobperenue, u3nanue Paznenbr Ne2.4.5 u No5 OOGHOBICHUE TIEPEUHS
JIUTEpaTypbl, OOHOBJICHHE [lepeueHb OCHOBHOM U JUTEepaTyphl
NepeyHs ¥ COIepKAHUS JOTIOTHUTEIFHON yueOHOM
OBC, 6a3 naHHbIX JUTEPaTyphbl
777 i
%&7 i
CocraBuTeNb: MPenoaBareib ¢ E. 1O. IlaBnoBa

% r{oanqu

VTBepiKIeHa Ha 3aceJaHUY IPEMETHOM (IIMKIIOBOM) KOMUCCHHU €CTECTBEHHOHAYYHBIX U
MaTEMAaTHYECKUX JUCIUIUIMH.

IMpotoxon Ne 10 ot «25» mas 2022 1.

IIpezcenareins npeAMETHO#H (IIUKJIOBO#) KOMUCCHM v@%‘f i
€CTECTBEHHOHAYYHBIX U MATEMAaTHYCCKUX JUCHUIUINH =4 ¢ JI.B. Xyx.

noanz{éb
COI'JTACOBAHO:
o
3am. aupexropa no YP ¢unnana : T.A. Pe3yHeHKo
25Mman 2022
/‘7 J
1L /
3aBeyromas CEKTOpoM OUOIHOTEKU KLY %V JI. T. CokomnoBa
] 25 maz 2022 1.
NnxeHep-21eKTpOHUK - =
(mporpaMMHO-MH()OPMALIMOHHOE 00€eCIIeUeHnE - g
00pa3oBaTe/IbHOM POrpaMMBI) A.B .CmeranuH
P 25 Mas 2022 .
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Peuenina

Ha yuebHyI0 nporpaMmy yuedbnoii mucuunmuns B.08 ECTECTBO3HAHUE
cneumnansHocTe38.02.01 3koHOMKMKa 1 ByxXranTepckuii y4eT (no oTpacnam)

Conepixanne y4eOnoii amcummnHbl «EcTecTBo3HaHme» coderaer B ceDe 2IeMEHTHI
€CTECTBEHHbIX HAyK /1A MNOHHMAHHA ECTECTBEHHOHay4HOro MHpoBodspenusa. [lpuisana
chOpMHPOBATE Y 0OYHAIONMXCA LENOCTHOE NMPEICTARIEHHE O COBPEMEHHOM MHpE, MECTe H
pOJIH B MIYHEHHH DTOTO MHpPa €CTECTBEHHBIX Hayk: (mimkn, xumun u Omonorun. OcHoboi
MIYMEHHMA ©CTECTBOZHAHMA  HBIAETCA  COLMANLHO OPHEHTHPOBAHHOE COJIEpPAAHHE O
€CTECTEEHHOHAYYHEIX Npolieccax, MPOTeKaKX B HIHYECKHX Telax, a Takke o npobiemax
B3dHMOICHCTBHA YeI0Be4ecKoro odlecTsa i IPHPOIHOH Cpe/hl.

PaGouasa nporpamma HBIAETCH HacTbl0 OCHOBHOH npodeccHoHansHOl oOpasoBaTenbHOM
nporpaMMel B cooTeetcTBHH ¢ MI'OC cpeanero (nomnoro) obmero obpazopanusa nu GI'OC no
cneunansHoctH CIIO 43.02.14 Toctunnqnoe neno. Copepixanue y4eOHOH JAHCLHILTHHEL
noMoraeT JOpPMHPOBAHHIO Y CTY/ICHTOR NpeICTARICHHH 0 eCTeCTBEeHHOHAYYHOH KapTHHE Mupa,
KOTOpEIE ONHMpalOTCA Ha [OHMMAHHE BlaUMOCBAZeH  (DHIMHECKHX, XHMHYECKHX H
Ouonorudecknx #BAeHHH, B uYenoBeueckoMm o0mlecTBe M NPHPOJHOH Ccpefie, pacKpeiTHE
€CTECTBEHHOHAYYHBIX ACIEKTOB I100albHBIX M PErHOHANBHBIX IPOLECCOB M ABIeHH. B
cofepxanne y4eOHOl  JHMCUMIUIMHEI BEIIOYMEHB! [PAKTHYECKHE 3AHATHA, HMEHOIIHE
NpoeCCHOHANLHYIO 3HAYHMOCTE JUIA CTY/JACHTOR, ocBaHBalmMX BeiOpanuee npodeccun CIIO
i crnenuansHocTH CI1O. B nporpamme peannzopansl AMAakTHHECKHE NPHHLHNB 0DYHeHHA:
HENOCTHOCTh, CTPYKTYPHOCTB. OTPaMeHa BIAHMMOCBA1bL MEXKIY OTJAENBHBIMH SIeMEeHTAMH
CTPYKTYPEL, YYTEHEl MeTanpeaMeTHule crain. OnpenencHel TpeGOBAHNA K YMEHHAM M IHAHHAM
CTY/IEHTOE.

[lacnopt nporpaMmbl NOMHO OTpaKaeT COACPHKAHME AHCLUHILIHHBEL, €€ POJIb H MECTO B
MOArOTOBKE CHEMHATHCTA CPEHErO IBEHA, PACKPHIBAET LEMH | 3afaun yueOHOH IHCINIUTHHLL
Temarnuecknii noan u cofepxaHue yueDHOH AMCLMIUIMHEL PACKPEIBAET 10CIEA0BATENLHOCTE
MPOXOMKEHHA TEM, COOTBETCTRYeT yueOHOMY mIaHy MW pacnpeneneHuto uacop. B Hei
onpesieneHsl (opMa npoBeieHMA, UMM, 3anayM  yueOHOH MCHMIUIMHEL, IIPEACTABICHEI
MaTepHAIIbl JUIA TeKYyIeH H NPOMEXYTOMHOH aTTecTalHH.

Conepaanne pabGoyeii nporpammel y4eOHOH JHCUMIIIMHBEI NOJHOCTBI) COOTBETCTBYET
Tpebosanuam ©I'OC cpeanero npodeccnonansHoro odpasosanna no cnenuansHocTH 38.02.01
JKOHOMHKA M Oyxranrepckuii yder (nmo otpacnam). Maydenuwe naHHONH JHCUMIUIIMHEL
cnocobeTeyeT ek THRHOM 1 KaYecTBEHHOH NMOrOTOBKE MOJIO/IBIX CHEIHAIHCTOR.

Ilepeuenr pexoMeHayemoH OCHOBHOH M JIONOJHHTENLHOH JIHTEPaTyphl BKIIOYAaeT
o0llle1I0CTYNHBIE HMCTOYHHKH, H3JlaHHBIE B [OCHeiAHee Bpems (He mo3gHee 5 jer).
[lepeunciieHHbIe HHTEPHET — PECYPCHI AKTYalbHbI H I0CTOBEPHEL.

Pabouas nporpamsa aucuunamiel « Ecrectrosnanne» MoxeT ObITE peKOMeHI0BAHA [U15
HCIIONL30BAHHA B ydeOHOM mnpolecce NHpH noarotoBke no cneunansHoct 38.02.01
JKOHOMHKA H OyXraatepcknii yuer (no orpacnam).

Peuen3enT: 5.-’;‘ Tt o,
HMupextop MBOY «Cpeanas obeobpazosarensHas mr:my:ﬁ J‘&¥ MEOY
MYHHIHNATEHOro 00pasoraHis ropoa — kypopt [ t.'_I'It!H,_DKE s cownl o RE

uM. Anvupana Ymakosay i
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Peuenzus
Ha yuedbHy nporpammy yuebHoit aucuumnnysl b/1.08 ECTECTBO3HAHHE
crenransHocTs38.02.01 JxoHOMHKa H OyXTranTepckuil y4eT (Mo oTpacisam)

[IpencraBnennas pabouas nporpaMma fSBISeTCS 4YacTbi0 OCHOBHOH NpofheccHOHATLHOH
obpasoBaTenbHOil mnporpaMMel B cooTBeTcTBHM ¢ @I'OC cpenmero (nmonnoro) obmiero
obpasosanua H PI'OC no cnermansioctd CI1O 38.02.01 DxoHoMuka U OyXrajirepckuil y4eT
(o oTpacnsam).

Copepixanne yueOHOH  AMCHMINIMHEL NoMoraeT (OPMHPOBAHHIO Y  CTYIASHTOB
npecTaBICHHI O ecTecTBEHHOHAYYHOH KapTHHE MHpa, KOTOpLIE ONMHpaloTcd Ha NMOHHMaHHE
B3aHMOCBA3CH (PH3HIECKHX, XMMHYECKHX W OHOIIOTHYECKHX ABIICHHH, B Ye/IOBEUECKOM 00IIeCTRE
H TIPHPOJHOH cpejie, pacKpBITHE €CTeCTBEHHOHAYYHLIX aCMeKTOB IN00AJLHBIX H PErHOHAILHBIX
npoleccoB U ABIeHuil. B conepixanne yueOHON JHCHHIUIHHEI BKJIIOYEHLI IPAKTHYECKHE 3aHATHA,
HMeloNIHe NpodecCHOHANBHYK 3HAYHMOCTh JUIS CTYAEHTOB, OCBaHBAlOMIMX BHIOpaHHBIE
npopeccun CIIO mnm cnenmanenoctn CIIO. B nporpamme peanuszoBaHbl JHIAKTHUECKHE
NPHHIHOBL  O0y4YeHHA: LENOCTHOCTh, CTPYKTYPHOCTB, OTPaKEHa B3aHMOCBA3b  MEWIY
OTAEALHBIMH  3JIEMEHTAMH CTPYKTYPBI, VYYTEHBl MeTamnpeaMeTHele cBa3H. OnpejeneHs
TpeDOBaHHA K YMEHHAM H 3HAHHAM CTY/ICHTOB.

[Tacnopt nporpaMmel NOMHO OTpaxkaeT COAEpHKaHHE JHCLHIUIHHLL, €€ poJib H MECTO B
MOATOTOBKE CIELHATHCTA CPEIHET0 3BE€HA, PAacKphIBAeT LEMH H 3a7a4yd y4eOHOI AMCIMIUIHHEL
TemarHuecknii munaH W cofepkanHe y4eOHOI IMCIMIUIHHEI PAacKpbIBacT MOCIEI0BaTENbHOCTE
NPOXOAKICHHA TEM, COOTBETCTBYeT y4eOHOMY MUIaHY H pachpelencHHI0 4acoB. B el
ompeaeneHsl (opMa NpPOBEACHHA, HEIH, 3afauyd  y4eOHOH JHCHMIUIMHBIL, TPEICTABIEHBI
MaTepHalbl A8 TeKylleil H npoMesxkyTouHol atrectaunn.  Cogep:axanne pabodeil mporpaMMel
yueOHOH  JMCUMIUIHHBEI  MOMHOCTBIO  COOTBETCTBYeT TpebosanuaM MI'OC  cpennero
npodeccHonansHoro obpazopanns no creunansHoctd 38.02.01 DxoHoMuKa 1 OyXranTepckuii
y4erT (Mo oTpacisam)

M3yuenne nanHOH [AHCUMIUIMHEI crnocoOCTByeT S(eKTHBHOH M KadeCcTBCHHOMH
MOJTOTOBKE MOJIO/LIX CIEIHATHCTOB.

[Tepeyens pexomeHayeMOH OCHOBHOH M JOMOMHHTENILHOH IHTEpPATYphl BKIOYAET
o0IIeI0cTYIHBIE HCTOYHHKH, H3/IJaHHLIE B NocieiHee BpeMsd (He nosauee 5 net). [lepeuncnennsie
Hurepner — pecypcerl akTyalbHEI H I0CTOBEPHEL.

Pabouas nporpamma ancuuminue! «EcTecTBo3zHanne» MoeT OBITE peKOMEHJOBAaHA A
HCMOIB30BaHHA B y4eOHOM Tpoliecce npH noarotoske no cnennansioct 38.02.01 DxoHoMHKA
U OyXranTepckuil yder (1o oTpaciuam)

Peuenzent:

(punuana OIHOY BO «Kybancknii rocynapeTBeHHbI-
B r. [ eneHapkuke

/T. H. Kyapmuna/
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