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1. ITacnopT mporpamMmMsbl Y4eOHOM JMCUMIINHBI

1.1 ObsacTh NpUMEHEHHS MPOTPAMMBI

[Iporpamma o011eo0pazoBaTebHON yueOHOMI JUCHUTUTMHBI
«EcrecTBO3HaHWe) TMpeAHa3HAYeHA I HW3YYEHUSI OCHOBHBIX JIOCTHKEHUUN
€CTECTBEHHBIX HayK B CBOEW KOHIIETITYalbHOW COBOKYITHOCTH, SIBJISIETCS 4acThIO
OCHOBHOM mpodeccuoHaibHOM  oOpasoBarenbHolt  mporpammbl  (OIIOIT) B
cooTBeTcTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM
(®I'OC) no cnenuanbHOCTHU:

53.02.03 «MHCTpyMEHTATBbHOE UCTIOTHUTEILCTBO (110 BUIaM UHCTPYMEHTOB)

53.02.04 «BokanbHOE UCKYCCTBO»

53.02.05 ConbHOE 1 XOPOBOE HAPOJAHOE TICHUE

53.02.06 XopoBoe AUpHKUPOBAHUE

53.02.07 Teopust My3bIKH

1.2 MecTo yuyeOHOMH TUCHMIIMHBI B CTPYKTYPe OCHOBHOI NpodeccHOHAIbHOM
0o0pa3oBaTeJIbHOM NMPOrPaMMBbI
Vyebnas  gucummmHa  OVYIL07  «EcrtecTBo3HaHue»  u3ydaercss B
obmeoOpa3oBarelbHOM yueOHOM 1ukiie yueOHoro miana OITOIT CITO nHa 6ase
OCHOBHOTI'0 00111eT0 00pa30BaHusl C OJYYSHUEM CPEHEro 00Iero 0opa3oBaHusl.

1.3 Heau 1 3aja4u AUCHHUILINHBI, TPe0OOBAHUSA K Pe3yJIbTATAM OCBOEHUS
AACHUTLTAHBI

CopeprkaHne mporpaMMBbl HaIIPaBJICHO Ha JOCTIKEHUE CIEAYIONUX LeJIeH U
3a1a4:

eabro Kypca sIBIAECTCS:

dbopMHpOBaHE HAYYHOTO MHUPOBO33PEHUS U MPEJICTABICHUS O COBPEMEHHOMN
KapTUHE MHpA; OCBOCHHE OCHOBHBIX IPHUEMOB M METOJOB IO3HABATEIHLHOMN
JeSITeJIbHOCTH, HEOOXOIUMBIX COBPEMEHHOMY KBaJTU(DUITUPOBAHHOMY
CHEIUAIKCTY, B KaKoii ObI 00J1aCTH HAYKH, TEXHUKH U POU3BOICTBA OH HU paboTal.

Bo3HuKkaromass TEHIEHIUS TapMOHHUYHOTO CHHTE3a JIBYX TPAJAWIIMOHHO
OPOTUBOCTOSIIIMX KYyJIbTYp OTBEYAaeT MMOTPEOHOCTH oOIiecTBa B II€JIOCTHOM
BUJICHUM MHpa, YTO OOYCIIOBJIMBACT aKTyaJlbHOCTh JaHHOW JHCIUILIMHBL. B
HACTOAIIEE BpeMsl pPAIMOHANBHBIN E€CTECTBEHHOHAYUYHBIM METOJ BCE TIIyOxKe
IIPOHUKAET B TyMaHUTApHYIO cepy UM BMECTe C TeM NpHOoOpeTaer Bce Oojee
YHUBEPCATBHBIN S3bIK, aICKBATHBIN COMATBLHBIM HayKaM.

3ajauyamMu Kypca sBJISIOTCS:

- (hopMupoOBaHKE TOHUMAaHUS HEOOXOAMMOCTH BOCCOSIMHEHUSI TYMaHUTAPHOU
Y €CTECTBEHHOHAYYHOU KYJIBTYp Ha OCHOBE IIEJIOCTHOTO B3TJIs/1a HA MUD;

- W3y4Y€HUE CYIIHOCTH OTPAHWYCHHOTO uucia (yHIaMEHTAIBHBIX 3aKOHOB
IIPUPOJIBI, COCTABIIAIONMINX KapKac COBPEMEHHBIX (DU3WKHU, XUMUHU U OUOJIOTHH;

- (hopMupoOBaHHE SCHOTO TPEICTABICHUS O (PU3NYECKON KapTHHE MHpa Kak
OCHOBE LIEJIOCTHOCTH U MHOT000pa3usi MpUpO/Ibl — OT KBAHTOBOM U CTaTUCTUYECKON
(GU3MKM K XUMUU W MOJICKYJISIPHOH OWOJIOTHH, OT HEKHMBBIX CHCTEM K KIICTKaM,
YKUBBIM OpraHU3MaM, YeJIOBeKy, Onocdepe u o0IIeCTRY;



- (hopMupoBaHUE MPEACTABICHUN O PEBOIOIMUSAX B €CTECTBOSHAHUU M CMCHE
HayYHBIX [TapaJIUIrM KaK KJIIFOUEBBIX dTalax pa3BUTHs €CTECTBO3HAHUS.

Tpeb6oBaHus K YPOBHIO OCBOEHUS COJIEPKAHMS JUCITUILIAHBI
[To pesynpTaTaM OCBOCHHS y4eOHOW IUCHMIUIMHBI OOYYarOUTUKCS JOJIKEH
JIEMOHCTPHUPOBATH CIIEAYIONTNE PE3YIbTATHI:

TEXHOJIOTUH TSI
BBITIOJTHCHUA 3a1a4
npodeccCuoHaNBHOM
JCSITebHOCTH

Kon DopMyHpPOBKA 3HaHusA, yMeHust
OK KOMIIeTeHIINH
OK 01 | Beibupats crocoosl YMeHus:
pelieHus 3a1au - pacro3HaBath 3ajauy u/Win npodaemy B
npodeccuoHaIbHON poeCCHOHATIBHOM H/MIIM COLIMAIbHOM KOHTEKCTE,
JeSITeIbHOCTH aQHAJM3UPOBATH U BBIJCISATH €€ COCTABHBIC YACTH
IPUMEHHUTENBHO K - ONIPENIENSATh TAIbI PELICHUs 3a/1a41, COCTABIATH IIJIaH
pa3IMYHBIM JeMCTBUS, pealn30BbIBATh COCTABIICHHBIH IIJIaH,
KOHTEKCTaM OIpeNieNATh HE0OX0IUMbIE PECyPChI
- BBISIBIIAATH ¥ 9()()EKTUBHO UCKATh WH(POPMAIIHIO,
HEOOXOIUMYIO JUIsl pEIICHHUS 33/1a4 1/UIIK IPOOIIEMBI
- BJIQJICTh aKTyaJIbHBIMU METOJIaMH pabOoTHI B
npodeccnoHaIbHON U CMEXHBIX cepax
- OLICHUBATh PE3YJIbTAT U MOCIEIACTBHS CBOUX JCHCTBUI
(caMOCTOSTENbHO MU C IOMOILBIO HACTABHUKA)
3HaHUS:
- aKTyaJIbHbIN NPO(EeCCHOHAIBHBIN U COLMATIBHbIII
KOHTEKCT, B KOTOPOM IIPUXOAHUTCS padOTaTh U )KUTh
- CTPYKTYpa IUIaHa JUIsl pellieHus 3a/1a4, alrOPUTMBI
BBINTOJIHEHHS pab0T B PO ECCHOHATBHON U CMEKHBIX
o0nactsx
- OCHOBHBIE HCTOYHUKHU HH()OPMAIIH U PECYPCHI JIISI
peleHus 3a1a4d u/mim npodsieM B podeccuoHaTbHOM
W/WIIN COITUATEHOM KOHTEKCTE
- METObI pabOTHI B MPO(PECCHOHATBHON U CMEKHBIX
chepax
MOPS/I0K OLIEHKHU Pe3yJbTaTOB PEIIeHUs 3a1a4
npodeccuoHaIbHOMN e TETbHOCTH
OK 02 | Ucnonb3oBaTh YMmenus:
COBpPEMEHHBIE - OTIpENIENSATh 3aJJauu JUIsl MOMCcKa HHpOpMaIny,
CpencTBa IMOUCKA, IUTAHUPOBATh MPOLIECC IOUCKA, BHIOMPATh HEOOXOAUMBbIE
aHanu3a u UCTOYHUKH MHPOPMALIUU
UHTEPIpETanN - BBIZIENIATH HanOoJiee 3HAYMMOE B IepeyHe WH(POPMAIINH,
UHpOpPMaLIUHU U CTPYKTYPHUPOBATh MOIy4aeMyto HH(POpMaIHio, 0pOpMIISATH
UH(POPMAIMOHHEIE pe3yIbTaThl TOUCKA

- OIICHUBATh MPAKTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB
MTOVCKA

- IPUMEHSATH CPEACTBA NH(DOPMAIIMOHHBIX TEXHOJIOTUH /ISt
penieHus npodecCuoHaIbHBIX 3a7a4

- ACIIOJIb30BaTh COBPEMEHHOE MPOTrPaMMHOE 00eCTIeueHre
B PO eCCUOHATHHOM IEATETLHOCTH

- ACTIOJIb30BaTh Pa3IMyHbIe TU(POBBIE CPEACTBA IS
perieHust TpoecCHOHATBHBIX 3a71a9




3HaHHA:

- HOMEHKJIaTypa HH(POPMAITMOHHBIX HCTOYHUKOB,
MIPUMEHSEMBIX B TPO(ECCHOHATLHOM JESITCIIBHOCTH

- IPUEMBI CTPYKTYPHPOBAHUS HHPOPMALIUU

- opMmar opopmiteHUs pe3yIbTaTOB MOMCKA HH(OpMAIUN
- COBPEMEHHBIE CPEICTBA U YCTPOMCTBA MH(DOPMATHU3AIIHH,
MOPSIIOK X IPUMEHEHUS U TPOTrpaMMHOE 00ecriedeHUE B
npodeCCHOHATBHOM I TETLHOCTH, B TOM YHCIIE IIU(PPOBBIE
Cpe/cTBa

OK 03 | IlnanupoBats u Ymenus:
peain30BbIBAaTh - OMIPEACIIATh AKTYAJIbHOCTh HOPMATUBHO-TIPABOBOM
CcOOCTBEHHOE JIOKYMEHTAIMU B PO eCCHOHAIbHON A TeIbHOCTU
pOdECCHOHANBHOE - IPUMEHSATH COBPEMEHHYIO HAYUHYIO TPOGECCUOHATHLHYIO
U JTMYHOCTHOE TEPMHUHOJIOTHIO
passuTHE, - ONIPE/CIIATh U BHICTPAUBATh TPACKTOPHH
T ——— po(hecCHOHANBHOTO Pa3BUTHSI U CAMOOOpa30BaHUs
- HAXOAUTh UHTEPECHBIC TPOCKTHBIC UJIEU, TPAMOTHO MX
JICATCIBHOCTE B . dbopMynupoBaTh U JOKYMEHTHPOBAThH
MpodeccHOHabHON - OLIEHUBATh )KMU3HECIIOCOOHOCTh MTPOCKTHOM HUJIEH,
chepe, COCTaBIIATH IUIAH IPOEKTA
UCIOJIb30BaTh SHAHUS:
3HAHH 110 IPaBOBOM - COZIEp’KaHUE aKTyaJIbHOM HOPMATUBHO-IIPABOBOM
U (UHAHCOBOM JIOKYMEHTaluu
TPaMOTHOCTH B - COBpEMEHHas Hay4yHas U MpodeccruoHanbHast
Pa3IMYHBIX KU3HEHHBIX | TEPMUHOJIOTHS
CUTYaIUAX - BO3MOXHbBIE TPAEKTOPHUH NMPOPECCUOHATBHOTO Pa3BUTHS U
caMmoo0pa3oBaHUs
- IpaBUJIa Pa3pabOTKU MPE3eHTAIIUU
- OCHOBHBIE 3Tarbl pa3pad0TKU U peaTu3aiiy MpoeKTa
OK 04 | Dddextuno Ymenus:
B3aUMO/IEHCTBOBATh - OpPraHU30BBIBaTh PabOTY KOJIEKTHBA U KOMaH/IbI
u paboTaTh B - B3aUMO/ICHICTBOBATh C KOJJIEraMU, PYKOBOJICTBOM,
KOJUIEKTUBE U KITMEHTaMH B X0J1e TPO(hECCHOHATBHON AeSITeNbHOCTH
KOMaH/JIe 3HaHUs:
- ICUXOJIOTUYECKNE OCHOBBI JEATEIbHOCTH KOJJIEKTHBA
- ICUXOJIOTUYECKHE OCOOEHHOCTH JINYHOCTHU
OK 05 | OcymiecTBisTh YMeHus:
YCTHYIO U - TPaMOTHO M3JIaraTh CBOU MBICIH U OPOPMIISTH
MMMCEMEHHYIO JIOKYMEHTHI 110 TPO(PECCHOHAIBHON TEMaTHKE Ha
KOMMYHUKAIIUIO Ha TOCYJJapCTBEHHOM SI3bIKE
rOCYJapCTBEHHOM - POSIBIISATH TOJICPAHTHOCTH B pab0YEM KOJUIEKTHBE

si3pIke Poccuiickoi
denepanuu C
y4eTOM
0COOEHHOCTEH
COLIMAJIBLHOTO U
KYJIbTYPHOTO
KOHTEKCTa

3HaHus:

- IpaBUJIa OPOPMIICHUS TOKYMEHTOB

- IpaBUJIa MOCTPOEHUS YCTHBIX COOOIIEHUH

- 0COOCHHOCTH COIMATIBHOTO M KYJIBTYPHOTO KOHTEKCTa




OK 07 | CogetictBOBaTH VYMeHus:
COXPaHEHHUIO - cOOI0IaTh HOPMBI IKOJIOTUYECKOM 0€30TTacCHOCTH
OKpYy’Karoleit - OIPEIENATh HAIIPABJICHUS PECypCcOcOepeKeH s B paMKax
cpesl, npoeCCHOHATIBHOM IS TETFHOCTH 110 CIIEITHATEHOCTH
pecypcocBepeskeHuio, - OpPraHu30BBIBATh MPO(PECCHOHAIBHYIO AE€ATEIHLHOCTD C
HIPUMEHSTH cOOJII0ICHUEM ITPUHILIMIIOB OEPEXKIINBOIO IIPOU3BOACTBA
SHAHNS 06 - OpPraHu30BBIBATh MPO(PECCHOHAIBHYIO AE€ATEIHLHOCTD C
Y4eTOM 3HaHUI 00 U3MEHEHUH KIIMMATHYECKUX yCIOBHMA
M3MEHEHUU KJIMMaTa, perHoma
TTPUHIATIEL - 3(hpexTUBHO NEHCTBOBATH B YPE3BBIYAIHBIX CHTYAIUSIX
OepexIINBOro 3HAHUS:
IIPOU3BOJCTEA, - IpaBUJIA FIKOJIOTUIECKOI 0€30MacHOCTH NP BEICHUH
3¢ pexTuBHOrO podecCuoHaNBHOM e TeIbHOCTH
JIEHCTBUS B - OCHOBHBIE PECYpChl, 33/IeiCTBOBAHHBIC B
Ype3BbIYATHBIX podecCuoHaNBHOM e TeIbHOCTH
CHUTYyalHUsIX - yTU 00€CTICUCHUS PECypCOCOEPEIKEHUS
- IPUHIIUIIBI OEPEXKITNBOTO MPOU3BOCTBA
- OCHOBHBIC HAMPABJICHUS] H3MEHEHUS KITMMATHYECKUX
YCIIOBUM peruoHa
- IpaBUJIa TOBEJCHUS B UPE3BBIYANHBIX CUTYALIUIX

B pe3ynbTaTe u3ydeHus IUCUUIUIMHBI CTYIEHT T0JKEH:

yMeTh:

OPUEHTHPOBAThCSI B COBPEMEHHBIX HAay4YHBIX HOHATUAX W HH(popmanuu
€CTECTBEHHOHAYYHOT'O COJICpKaHUS;

paboTaTh ¢ €CTECTBEHHOHAay4YHOUM MH(pOpMalMe: BIaJieTh METOIaMH MOMCKa,
BBIJIETISITH CMBICIIOBYIO OCHOBY U OIIEHMBATh JOCTOBEPHOCTh MH(POPMAIIH;

UCITIOJIB30BaTh €CTECTBEHHOHAYYHBIE 3HAHMS B IOBCEJHEBHOM JKHU3HHU IS
obecrnieueHns: 0€30MaCHOCTH KUZHEACATEIbHOCTH, OXPaHbI 3J10POBbsI, OKPY’KatoIei
Cpeibl, PHEProcOepeKEHNUS;

3HATH:

OCHOBHBIE HAYKH O MPUPOJIE, UX OOIIHOCTh U OTINYMS;

€CTECTBEHHOHAYYHbIII METOJ TMO3HaHUSI U €ro COCTaBJISIOLIUE, €IUHCTBO
3aKOHOB ITPUPOBI BO Beenennoi;

B3aMMOCBSI3b MEXKAY HAyYHBIMU OTKPBITUSIMH U Pa3BUTHEM
TEXHOJIOTHH;

BKJIaJ] BEJIMKUX YUEHBIX B ((OPMUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MHPA.

TEXHUKNU U

N3y4yenne qucuuiuinabl «EcTecTBO3HAHME) T0/I2KHO 00€CIIEYUTh:

- chopMUPOBAHHOCTH OCHOB IEJIOCTHON HAYYHOUN KapTHUHBI MUPA;

dbopMupoBaHHE  IMOHMMAaHUS  B3aMMOCBS3M W B3aWMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

- c(hopMHpPOBAHHOCTH TOHMMAaHUs BIUSHHUS €CTECTBEHHBIX HayK Ha
OKPYXKAIOIIYyI0 CpeAay, SKOHOMHUYECKYIO, TEXHOJIOTHYECKYI0, COLMAIbHYIO U
ATUYECKYIO Chephl ACATEILHOCTH YEIOBEKA;



- CO3JaHUE YCJIOBUHM [UIsi pa3BUTHUS HAaBBIKOB y4eOHOW, MPOEKTHO-
UCCIICIOBATENILCKON, TBOPYECKOW MAEATEIHbHOCTH, MOTHBAIMHM OOYyYaIOIUXCS K
CaMOpPa3BUTHIO;

- cOpPMHUPOBAHHOCTh YMCHHH aHAJM3MPOBaTh, OLIEHWBATh, MPOBEPATH HA
JIOCTOBEPHOCTH M 0000111aTh HAYYHYIO HH(POPMAITHIO;

- chopMHpPOBAaHHOCTH HABHIKOB 0€30MacHOW pabOThI BO BpeMs IMPOCKTHO-
UCCIICIOBATENILCKOM U IKCIEPUMEHTATBHON NIEATETHHOCTH, MPH HCIOJIB30BaHUU
71a00paTOPHOTO 00OPYAOBAHUS.

2. CTpyKTYypa U coJiep:kaHue NPOrpaMMbl Y4eOHO THCIIUITUHBI

2.1 O0beM AUCHMILIMHBI, BUAbI y4e0HOH padOThI M OTYETHOCTH

Bun yue6HOI paboThI O6beM yacos
MakcumaJsibHasi ydeOHasi HArpy3Ka (Bcero) 108
Oobs13aTesqibHAsSI AyINTOPHAs HATPY3Ka (Bcero), 72

B TOM YHCJIE:

- TCOPETHYUCCKUE 3aHATHUS 49

- IPAKTUYECKUE 3aHATHUS 19

- KOHTPOJIbHBIC PabOTHI 4
CamocrosiTeqbHasi padoTa odyuyawinerocsi (Bcero) 36
Hrorosas arrecranusi B popme nuddpepeHunpoBaHHOrO0 3a4eTa (2cemMmecTp)




2.2 TemaTu4ecknii JIAH U coJepkaHne ydeOHOH qTucunmiIuHbl «EcTecTBO3HAHUE)

HaumenoBanue Copep:xaHue y4edOHOro MaTepuajia, NpaKTHYecKue padoThl, CAMOCTOATEIbHAsI padoTa O0Bbem dopmupyemble
pa3fesioB H TeM o0yyammuxcs 4acoB KOMIETEeHIHH
1 2 3 4
Dusuka, | cemectp
Pa3gen |. Mexanuka ¢ 3j1eMeHTaMH T€OPUH OTHOCHTEIbHOCTH
1.1. Kunemaruka. Coaep:xanue yueOHOT0 MaTepHaJa: 2 OK 1-5
JAunnamuka Mexanunueckoe aBumxkeHHE. OTHOCUTENBHOCTh ABMKEHMs. Cuctema oTcueTa. DJIEMEHTbl KUHEMATHKH OK 7
MarepuanbHOW TOYKU. Kilaccuueckuil 3akoH cnoxeHust ckopocredl. Ckopocth cBeta. Iloctynatel
Oiinmteiitna. OcHoBHasi 3amaya nuHamMukd. Macca. Cuna. 3akonsl HpioroHa. 3akoH BcemupHoro
TAroTeHus. I'paButannonHoe noje. Cunia TshkecTH. Bec 1 HeBECOMOCTb.
CamocrosiTe/bHAast padoTa 00y4alOIIUXCH: 1
1. ToaroroButh coobmieHuss Ha TeMmy «bammucTHyeckoe MABM)KEHHE, TPACKTOPHs, CKOPOCTh MpHU
0aJITCTHYECKOM JIBIIKCHUMY.
2. [ToBTOpUTH OCHOBHBIE 3aKOHBI MEXaHHKH.
1.2. 3akons1 Copep:xanue y4yeOHOro MaTepHuaJa: 1 OK 1-5
COXpaHeHMs B Wmnynsc Tema. 3akoH COXpaHEHHs HMIysbca. PeakTwBHOe nBIDKeHHe. Pabota u  MomiHOCTS. OK7
MeXaHHKe Mexannueckasi SHEpTH U €€ BHIBL. 3aKOH COXPaHCHHS YHEPTUH.
CamocrosiTesibHast padoTa 00y4aIOUIUXCH: 1
1. I[TogrotoBUTh coobmieHNs Ha TeMy «Ycnexu Poccuu B OCBOGHHUH KOCMIYECKOTO IPOCTPAHCTBAY.
Pa3nea |l. Moaekyasipaas ¢u3uka u TepMOANHAMHKA
2.1. OcHOBBI Coaep:xanue yueOHOro MaTepuaJa: 2 OK 1-5
MOJIEKYJISIPHO- OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KHHETHYECKON TEOPUHM M WX OMBITHOE oOocHOBaHHWE. KommaecTBo OK 7
KMHETHYeCKOH Teopuu BeuiectBa. Monb. IlocrosisnHass ABoragpo. Wneanbnbiil ra3. [aBnenue raza. OCHOBHOE ypaBHEHHE
MOJICKYISIPHO-KHHETHYECKON TEOPHH HIeabHOTO ra3a. TemrepaTypa Kak Mepa CpefHeH KHHETHYECKOU
SHEPTUHM Xa0THUYECKOTO JBIDKEHHUS MOJEKyl. YpaBHeHue Menneneesa-Knaneiipona. M3ompomecchl U ux
rpaduku. TepMoanHaMuUecKas IIKaJIa TeMIepaTyp. AGCOIIOTHBINH HYJIb.
CamocrosiTeJbHast padoTa 00y4arOIIUXC: 1
1. BBIMOTHUTD MPAKTHYECKYIO paboTy o TeMe «OnpeneneHne pa3MepoB MaJIbIX TET;
2. IlpuBecTn mpuMepsl HabOACHUS TG Gy3UH 1 OPOYHOBCKOTO ABMKCHHS.
2.2. OcHOBBI Copaep:xanue yuyeOHOT0 MaTepuaJa: 2 OK 1-5
M3MeHeHre BHYTpEHHEH SHEPTHH ra3a B MpoIiiecce TETI0o0MeHa U coBepIiaeMoit pabotsl. [TepBoe Havaio OK 7

TePMOAMHAMUKHA

TEPMOJIMHAMUKHU.
[IpuMeHeHHe IepBOro Havana TEPMOJIUHAMUKHU K H30IporeccaM. HeoOpaTHMOCTh TEIUIOBBIX MPOIECCOB.
ITonsitue o BTOpoM Hauane TepMoauHaMukd. IlpuHuun nedctBus ternoBod mamubel. KIIJ] tersoBoro
JIBUraTes.




CamocrosiTe1bHasi padoTa 00yYaromuXCs:
IoaroroButh pedepatsl Ha TeMy «B Mupe Temia u XoJaoaay.

2.3. ArperaTHsble
COCTOSIHMSI BelIeCTBAa 1
(pazoBbie nepexoanl

Copaep:xanue y4yeOHOro MaTepHaJa:

Haceimennsiii map u ero cpoiictBa. BmaxnocTs Bo3myxa. Touka pocwl. [IpuOopsl ais omnpexneneHus
BITQXXHOCTH BoO3ayxa. KuneHue. 3aBUCHMOCTDh TEMIIEpaTyphl KUIEHHS OT IaBICHUS. XapaKTepHCTHKA
JKUJKOTO COCTOSHUS BemecTBa. [loBepxHocTHOe HaTspkeHWe. CMaunmBaHue. KanmuisipHbe SIBICHUS B
IpUpOJE, OBITY U TEXHHKE.

Kpucrammnaeckoe u aMmophHOE coCTOsTHHE BelecTsa. [1maBaeHne u KpucTaUIN3ays.

CamocTosiTe1bHAsi padoTa 00y4YaroLIuXCs:

CocTaBUTh TaONMMIy XapaKTEPHCTUK arperaTHBIX COCTOSIHUH BEIIECTBa, B KOTOPOH OTPa3HTh OCHOBHBIC
CBOIfCTBa BEHIECTB B TBEPIAOM, JKUAKOM M Ta3000pa3HOM COCTOSHHH. YKa3aTh, Kakue H3MCHCHHUS
BHYTPEHHEH YHEPriH IPOUCXOJT NPH (ha30BHIX Mepexoiax.

OK 1-5
OK 7

Pazgen |11. OcHOBBI 3JIEKTPOAUHAMMKH

3.1. DuekTpuyeckoe
noJie

Coneprkanue y4eGHOro MaTepHaJa:

ITonsiTue 06 QJICKTPOMAariuTHOM IIOJIE U €ro YacCTHBIX IIPOSABJICHUAX. SIBnenue QJICKTpU3allMu TEJI.
DneKkTpuuecKkuii 3apsi. 3aKoH coXpaHeHUs 3apsaa. BzaumoneicTBue TodeuHbIX 3apsiioB. 3akoH Kymona.
DJeKTpUYECKas MOCTOSIHHAS. DJICKTPUIECKOE MOJIC U €r0 HAMPSHKCHHOCTh. [IpHHIMT CYTIepIo3UIiy TOoJIeH
TOYEYHBIX 3apsnoB. Pabora mo mepeMelieHHIO 3apsiaa, coBepllaeMas CHIIaMH 3JIEKTPHYECKOro OIS
ToTeHIan u pa3HOCTh NOTEHIMANOB. CBA3b MEXKY HANPSKEHHOCTHIO M PA3HOCTHIO TIOTCHI[HATIOB.

CamocrosiTejbHast padoTa 00y4aIOUIUXCH:

1. N300pa3uth rpaduyecky 1oJis, CO3AaHHbIE OJHOMMEHHBIMH 3apsiaMH, Pa3HOMMEHHBIMH 3apsaMu,
HPSIMBIM ITPOBOJAHUKOM C TOKOM, 3aMKHYTBIM IIPOBOIHHKOM.

2. IloaroToButh coobuieHne Ha TeMy «VICTOpHst OTKPBITHS SJIEKTPUIECKOTO 3apsiia

OK 1-5
OK 7

3.2.
3aKOHBI HOCTOSTHHOI'O
TOKa

Coaep:xanue yueOHOro MaTepuaJa:

®duznyeckrue OCHOBBI MPOBOJUMOCTH METAJUIOB. [IOCTOSHHBIIN JIEKTPUUECKUH TOK, €T0 XapaKTePUCTHKH.
YcnoBusi, He0OX0ANMBIE 1JIs1 BOSHUKHOBEHHSI TOKA.

OnexTpoaBIKyIas cuia. 3akoH OMa A7 ydacTKa e U AJI 3aMKHYTOH Ienu.

[TapanensHOE U MOCIEI0BATEILHOE COSANHEHHE IPOBOIHHUKOB.

CompoTHBIIEHHE KaK AJIEKTPUYECKasi XapaKTepUCTUKA PE3UCTOPa. 3aBUCHMOCTh COIIPOTHUBIICHHUS PE3UCTOPA
oT Temmeparypsl. IloHATHE O CBEpXIpPOBOAUMOCTH. PaboTa M MOIIHOCTH IMOCTOSIHHOTO TOKa. 3aKOH
Jxoyns-Jlenna.

CamocTosiTeJbHAst padoTa 00y4aKOIIUXCH:

1. TMoaroroButs coobmenus «[IpuMeHEHHE AIIEKTPHYCCKOrO TOKAa Ha IPOM3BOACTBE, TPAHCIOPTE, B
CEJILCKOM XO3SUCTBE U OBITYY;

2. BHIONHUTH MpakTHYECKYI0 paboTy «Pacder MecsidHOro MOTPEOJICHUS 3JICKTPOIHEPTHU B KBapTHPE,
JIOMEY.

OK 1-5
OK 7

3.3. Dnexkrpuyeckuii
TOK B Pa3JIMYHBIX

Coaep:xanue yueOHOro MaTepuaJa:
DJIEKTPUUECKUH TOK B METAJUIaX. DJIEKTPUUECKUI TOK B JIEKTPOJIMTAX. 3aKOHbI

OK 1-5
OK7
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cpenax

CDapaL[eﬁ U 3JICKTPOJIU3a. aﬂeKTpI/I‘IeCKI/Iﬁ TOK B MOJYIPOBOJHHKAX. Buast TMOJIYIPOBOAHUKOB.
CobOcTBeHHast NnpuMEeCHasd MPOBOAMMOCTL IMMOJYIIPOBOJHHUKOB. P-n nepexona. 3J'IeKTpOHpOBOHHOCTL
TMOJYITPOBOAHUKOB B 3aBUCUMOCTU OT TEMIICPATYPhI U OCBCIICHHOCTH.

CamocrosiTe1bHasi padoTa 00yYaromuXCs:
IMoaroroButs coobmeHns Ha TeMy «lcmomb30BaHME SIEKTPHUYECKOTO TOKAa B JKHAKOCTAX W Tasax
(TaJIbBaHOIIACTHKA, TAIbBAHOCTETHSI, JIICKTPOJIN3, CBETOBASI PEKIIAMa).

0,5

3.4. MaruuTHoe nmoJjie

Coaep:xanue yueOHOT0 MaTepHaJa:

OTKpbITHE MarHUTHOTO 10J1s. [I0CTOSIHHBIE MAarHUTHI © MATHUTHOE TTOJIE 3EMITH.
MarauTHas HHIYKIHS. MarHuTHas IPOHUIIAEMOCTD CPEIb.

BsanmopeticTBre TOKOB. [leiicTBHE MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.
3akoH AmMriepa. MarHUTHBIN OTOK. [IeficTBME MAarHUTHOIO MOJISL HA ABMKYILIUHCS
3apsan. Cuna JlopeHiia. MarHuTHbIe CBOICTBA BEIlIECTBA.

WHIYKIIHSA.

CamocrosiTe/bHAast padoTa 00y4arOIIUXCH:

1. IToarotoButs coobuienne «VcTopus OTKPBITHS MAarHUTHOTO TOJISD».

2. M300pa3uth rpaduyecKd MArHUTHBIC TOJIA MOCTOSHHOTO MAarHUTa, MPSMOTO IPOBOJHHKA C TOKOM,
3aMKHYTOT'O MPOBOJIHHUKA.

0,5

OK 1-5
OK 7

3.5.
DJIeKTPOMATHUTHAS
WHAYKOHUS

ConepxaHue y4e0HOr0 MaTepHaJa:
OnexTpoMarHuTHasg MHAyKUuA. OnelT @apazes. 3aKOH 3JEKTPOMAarHUTHON MHAyKuMU. IIpaBuio Jlenna.
BuxpeBoe asieKTpruecKoe noJe.

CamocrosiTejibHast padoTa 00y4aIOUIUXCH:
[oaroroButs coobmmenne «Pa3BuTHe IIEKTPOIHEPreTUKH B Poccum.

OK 1-5
OK 7

Paszgen 1V. Kose0anus v BOJTHBI

4.1. Mexannueckmne
K0JIeOAHHS U BOJIHBI

Coaep:xanue yueOHOro MaTepuaJja:

Konebarensnoe nBmxenue. ['apMonnveckue KojaeOaHns U X XapaKTEPUCTHKH.

YpaBHEeHHE rapMOHNYECKOT0 Konebanus. [IpeBpalienue sHepruy npy KojaeOaTenbHOM JABHKEHHH.
PacnpocTpanenue kosebaHui B ynpyroi cpene. BoiHsl, HX XapaKTepHUCTHKH.

CamocrosiTejibHast padoTa 00y4aIOIIUXCH:
1. [ToaroToBUTH COOOIIIEHNE HA TEMY «AKYCTHUECKUN PE3OHAHCY.
2. [ToarotoBuTh COOOIIIEHUS HA TeMy «BnusiHue ryma Ha 310pOBbE YEJTOBEKAY).

OK 1-5
OK 7

4.2.
JIeKTPOMATHUTHbIE
KoJieDaHus

Copaep:xanue yuyeOHOT0 MaTepuaJa:

CBOOOTHBIE DIIEKTPOMATHUTHBIE KOJieOaHus B KOHTYype. [IpeBpaiieHue sHepruu B KoJie0aTeTbHOM KOHTYPE.
®opmyna Tomcona. CoGcTBeHHas yacToTa KojeOaHmid B KoHTYpe. [Ipeobpa3oBaHue mepeMEeHHOTO TOKa.
Tpaucdopmarop. [lepenada u pacrpeaeneHIe JIEKTPOIHEPTUH.

DJIeKTPOMAarHUTHOE TOJIE M €ro PpaclpoCTPaHEHHWE B BHAE BIIEKTPOMArHUTHBIX BOJH. OTKPBITHIHA
KoJie0aTeNbHBIH KOHTYP KaK HCTOYHHK JICKTPOMAarHUTHBIX BOJIH.

CamocrosiTe1bHasi padoTa 00y4arouXCH:
1. TToaroToBuTh coobuIeHUsI Ha TeMy «IIpyMeHeHHe HJIeKTPOMAarHUTHBIX BOJIH Pa3JIMuHOTO JIMaNa3oHay;

OK 1-5
OK 7
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2. [ToaroroButk pedeparsl Ha TeMy «Pa3BuTHE CpeaCTB CBSI3M: PaaHo, Teaerpad,
TeneBunenue, IHTepHeT, MOOHMIIbHAS CBS3BY.

4.3. BotHOBast ONTHKA

Copaep:xanue y4yeOHOro MaTepHaJa:

OneKTpOMarHuTHasl IPUPoJia CBeTa. 3aKOHBI OTPAXKEHUS U NpeoMiIeHus cBeTa. PU3ndecKkuil CMbICT
MOKa3aTesst npesioMieHus ceeta. [loaHoe oTpakeHHe cBeTa.

WntepdepeHnns cBeTa, €€ MPOSBICHHE B IPUPO/E U IPUMEHEHNE B TEXHUKE.

Hudpakius csera. [lonstre o momspusanuu. Jucmepceust cBeta. PasznmoxeHne 0enoro cBeTa MpHU3MOIL.
®opMyia TOHKOH JnH3bL. LBeTa Ten. Bunel criekTpos.

DJNEeKTPOMAarHUTHOE W3ITyYCHHWE B PA3IMYHBIX AWAIa30HAX [UIMH BOJH: PaAMOBOJIHBI, MH(pPaKpacHoE,
BUJINMOE, yIbTPa(HOIECTOBOE M PEHITCHOBCKOE M3IydeHns1. CBOMCTBA M MPUMEHEHHE ITHUX U3JIyUCHHUI.

CamocrosiTejbHast padoTa 00y4aIOIIUXCH:

1. Iloxa3aTe xox Jyuedl B IUIOCKONAPAUICNbHOM ITACTHHKE M MPUHIMIIBI MOCTPOCHHUS H300paKeHUs
cBeTsIIeiics TOYKU U MPSIMOTO IIpeIMeTa B INIOCKOM 3epKaje;

2. YkazaTb OCHOBHbIC Ae(EeKTHl 3peHHUs 4eJoBeka. B yeM cocTouT nedekT 3peHusi 4esnoBeKa, KOTOPbIi
Ha3bIBACTCSI OJIN30PYKOCTHIO (abHO30pKOCThI0)? Kak ucmpaButh 3ToT Aedekt? Crenarh MOsSCHUTEIbHBIN
PHUCYHOK.

OK 1-5
OK 7

Pa3nes V. KBanToBas ¢gu3suka

5.1. KBanToBasi ONTHKA

Coaep:xaHue y4e0HOro MaTepuaJja:

KBanroBas runoresa [Tnanka. KBaHToBas npupona ceera. DHEpPTsi U UMITYJIbC
(otonoB. BHenmHuii poroanexrpuaeckuii 3¢ dekt. Ompiter A.I'. Ctonerosa.
[pumenenre pororddexra B TexHuke. aBneHne cBeta. XUMUYECKOE ICHCTBHE
CBETa, ero NpUMeHeH e B HOTorpaui U HEKOTOPHIX TEXHOJOTHYSCKUX MPOLIECCaX.

CamocrosiTejbHast padoTa 00y4aIOUIUXCH:

1. IMoaroroBuTh coodIeHNs HA TeMy «XHMHUYECKOe JeiicTBHE CBETa (BBILBETAHWE KPACOK M TKaHEH Ha
coJHIIe, 00pa3oBaHue 3arapa, GoTocuHTe3, hoTOTrpadHs);

2. [ToaroToBUTH OOBSICHEHHE NABICHHUIO CBETA C TOYKU 3PEHUS BOJIHOBOM M KBAHTOBOU TEOPUH.

OK 1-5
OK 7

5.2. ®u3uka atoma u
aTOMHOIO sIIpa

Copaep:xanue y4yeOHOr0 MaTepHaJa:

Mopens atoma Pesepdopma u bopa. MznydeHuwe u moriiomeHue dHEpruu atoMoMm. [IpouncxoxxaeHue
CIIEKTPOB HUCITyCKaHUs U MOIJIOLIEHUS HAa OCHOBE Teopuu bopa.

JlroMuHecueHuys.

EctecTBeHHAas pagroakTHBHOCTD M €€ BUABL. 3aKOH PaAMOAKTHBHOTO paclajaa. buonormueckoe aeicTaue
PaZNOaKTUBHBIX U3ITyUYCHHH.

CocraB aToMHbIX siiep. SnepHsie cunbl. [ledext Macchl. DHEprus CBsI3M aTOMHBIX siiep. OOmue cBeaeHus
00 3J1eMEeHTapHbBIX YaCTHUIIAX.

Jlenenue TSOKENbIX aTOMHBIX S7Ep, LEMHAas peakLus AeNeHus. Y npasisemas

LenHas peakuus. SnepHele peakropsl. IlonyueHne paJuoakTUBHBIX H30TOIOB U

UX OIPUMEHEHUE B MEJHIMHE, IPOMBIIIICHHOCTH, CEIbCKOM XO3SIICTBE.

CamocrosiTe1bHasi padoTa 00y4aromuXcs:

OK 1-5
OK 7
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1. IToaroroButh COO6IH€HI/I€ Ha TEMy ((CHCKTpaJ'ILHLIﬁ aHaJIu3 KaK METOA OHnpeAcJICHUA XUMHUYCCKOTO
COCTaBa BCILICCTBA»,

2. IlogroToBUTH COO6IlIeHI/Ie Ha TEMYy «Pollb cOBEeTCKHX YYC€HBIX B CO3JJaHWU KBAHTOBLIX I'€HCPATOPOB
CBCTa.

5.3. TepmosaepHbIii Copep:xanue yueOHOT0 MaTepHaJa: OK 1-5
CUHTE3 TepMosiIEpHBIN CHHTE3 M YCIOBHS €70 OCYIIECTBIEHUs. bamaHc SHepruu Npy TEPMOSIEPHBIX pEaKIUIX. OK 7
CamocTosiTeIbHAsi padoTa 00yYaroLIuXCs:
[MogroroButs coobmeHnss Ha TeMmy «llomydeHMe ©W TNpPHUMEHEHHE pPaJHOAKTUBHBIX H30TOIOBY,
«bronorngeckoe neiicTBHE paAMOAKTHBHBIX H3IIydSHHI», «3aIINTa OT H3IYICHUI.
Pa3gen VI. CoBpemenHasi Hay4YHasi KApTHHA MHPa
6.1. CoBpemenHnasi Coaep:xanue yue0HOro MaTepuaJja: OK 1-5
Hay4Hasi KapTHHA MUpa | OKCIICPUMEHT U TEOpHs B NPOIIECCEe NO3HAHUS IPUPOABL. MoenmpoBaHue OK 7
ABJICHUI 1 00bEeKTOB Mpupoabl. Hayunsle runotesbl. Pons Maremariku B Gpusnke. Ouznueckue 3aKOHbI U
IpaHULBl UX IPUMEHUMOCTU. [IpUHIUI IPUYMHHOCTH.
OCHOBHBIE 3Talbl Pa3BUTHUSA Hay4YHOU KapTUHBI Mupa. CoBpeMeHHas Hay4YHas
KapTHHA MHpA.
CamocrosiTe1bHasi padoTa 00y4YaroLuXcs:
IlonroroButh noknanel Ha Temy «Hayunas teopuss u runoresa», «®usuueckuil 3akon», «HayuHble
METOJIBI»
KoHTpobHbI# ypok Conep:xanue yue0OHOro MaTepuaja OK 1-5
BrinosnHeHue TeopeTHYECKUX U MPaKTUUECKUX 3aJJaHuil 110 pa3zienam OK7
OcHoBBI 3K0J10THH, || cemecTp
Paszgen |. OcHOBBI DKOJIOrHH
1.1 Yro Takoe Conep:xanue y4ueOHOTO MaTepHaJa: OK 1-5
IKoI0rHs? Hcropust B3auMoeiicTBHS YeTI0BeKa U MMPUPO/BL; aKTyaJIbHOCTh SKOHOMUYECKHX MTPO0IeM B COBPEMEHHOM OK 7
mupe. CTpyKTypa 3KOJIOTHH U COJiepKaHue 3TOH COBPEMEHHON HayKH.
CamocrosiTejibHast padoTa 00y4AIOUIUXCH:
1) CocraButs KinacTep Ha TeMy «UTO Takoe 3KOJIOTHs»
2) O3HaKOMUTHCS ¢ YIeOHBIM ITOCOOMEM TI0 IKOJIOTHU
1.2 Cpena kak Copaep:xanue y4yeOHOro MaTepuaJa: OK 1-5
3KO0JIOrHYecKoe Onpenenenne cpensl oOuTaHus;; YeThIpe OCHOBHBIX cpensl JKU3HU 54 IIyTH OK 7
MOHSATHE. MPUCTIOCOOIEHUS OpTraHU3MOB K YCIIOBHSIM Cpepl; abuoTHYecKue, onoTHyeckue,

AQHTPOIIOTEHHbIE (DAKTOPBI CPEAbI;, 3aKOHBI NEHCTBHSA (PAKTOPOB; IOJIOKEHHS ABOJIOIMOHHON TEOpHH
Y. lapBuHa, 00BACHSIOMEH yTH IPUCTIOCOOIEHHUS] OPTaHI3MOB K YCIOBHSAM OKPYXKAIONIeH CpeJIbl

CamocTosiTe1bHasi padoTa 00y4Yarouxcs:
1) IloarorossTe nokian Ha Temy «Teopus Japsunay, «buorpadus Y. Japsunay,
2) KakuM 00pa3oM YeJIOBEK NPHCHOCOOMICS K Ha3eMHO-BO3IYHIHOW cpene oburtanusi? Ecth am npyrue
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chepbl oOWTaHMSA, THAC CIOCOOCH CYIIECTBOBaTh 4YeloBek? OTBETH 3alMININTE B TETPAmAxX JUis
CaMOCTOSTEILHON paOOTHI.

1.3 Buasl cpen u ux Copaep:xanue y4yeOHOro MaTepHaJa: OK 1-5
0COOECHHOCTH O06omno0ukH 3eMIIH U CIOKCTOEe cTpoeHHe atMocdepsl. CBETOBOW M TeMIEPAaTypHBIH PEXHUM - BayKHEHIINE OK 7
(hakTOpPBEI HA3EMHO-BO3AYIIHOM CpEIbl; CBETOBBIC M TEMIICpaTypHbBIE aJaNTallly; 3arps3HEHUS Ha3eMHO-
BO3AYIIHOW cpensl. Pacmpenenenne BoAbl B THIpOcdepe; CBOWCTBA BOTHOW Cpelsl OOWTaHMS; BOAA Kak
KOMITOHEHT BHYTPEHHEH Cpeibl OPraHM3MOB; BOIHBIC PECYPCHI, TEMITBI UX HCIIOJIB30BAHUS YEIOBEKOM H
BO3MO>KHOCTH TIOTIOJTHEHUS; 3arPSI3HEHUS BOJIOEMOB H ITyTH UX OXPAHBI.
B.B. [oxy4aeB 0 MOYBE; o4Ba - Oorarefimasi  cpema  OOMTaHUS UIT  JKUBBIX
OPTaHU3MOB; CTPOCHUE M COCTaBHBIE KOMIIOHEHTHI MOYBHI; aHTPOIIOTEHHBIE 3aTrPsI3HEHHS TI0YB; 3HAYCHHUC
MOYBBI B KPYTOBOpOTE OMOTEHHBIX MJIEMEHTOB M 00€33apakKMBaHUE OTXOJIOB.
CamocTosiTe1bHasi padoTa 00y4Yarouxcs:
1) [TonroroBbTe Kiactep Ha TeMy «ATMochepa 3emim»
2) Ha ocHOBaHMU TEMBI 3aHATHUSA TMOJATOTOBLTC TEMBI JJId TPOBCACHUSA NMAPJIAMCHTCKUX [[eGaTOB.
1.4 Tonynasauum Copep:xanue y4yeOHOro MaTepHaJa: OK 1-5
DKOJIOTUYECKOE OIpeesieHue MO JISALNH; MIPOCTPAHCTBEHHAs, 10J10Bast u OK 7
BO3pacTHas CTPyKTypa TMONYJSIMH; BakHeWIne nemorpaduueckie XapaKTEpPUCTUKU OIS
KoJIe0aHMs YUCICHHOCTH TOMYJISIMH ¥ AMHAMUKA MOMYJISIIMH Pa3INIHbIX KIMMaTHIeCKUX 30H.
CamocrosiTejibHast padoTa 00y4aIOIIUXCH:
1) Ha ocHOBaHMM TeMBI 3aHATHH MOATOTOBHTE BONPOCH! A TECTUPOBAHUs. Pe3ynbTaThl 3amuiunTe B
TeTpajb ISl CAMOCTOSITEIEHON paboTHI.
2) Ha ocHOBaHMHM TEMBI 3aHATHS MOJTrOTOBBTE CIHMCOK TEM M JIOKJIAJ0B, KOTOPHIE BB PEKOMEH/IOBAIH OBl
JUISL CAMOIIOATOTOBKH.
1.5 Crpykrypa u Tunbl | Coaep:kaHue y4eOHOTO MaTepHuaa: OK 1-5
IKOCHUCTEM. OKocHCTEMBI - COBOKYITHOCTb B3aMMO/JIEHICTBYIOIINX OpraHu3MoB u yCIoBUM OK7
cpenpl; yuenune CykaueBa B.H. o OuoreoreHos3e; pazMepbl M TPaHHUIBI SKOCHUCTEM; OOIIME 3aKOHBI,
MOJICP)KUBAIOIINE PABHOBECHE PA3JIMYHBIX YacTed COoOOIIecTBa; KOMIIOHEHTHI M COCTaB AIKOCHUCTEM;
TpoduYecKkue LEenu U TPYMIbl; aBTOTPOGHbIE U TeTepoTpodHbIE YKOCUCTEMbI; CMEHa OHMOLIEHO30B MOJI
BJIMIHUEM BHCHIHUX U BHYTPCHHUX (baKTOpOB.
CamocrosiTe1bHasi padoTa 00y4Yarouxcs:
1) CnenaiiTe CHHKBEWH U JaliMOHI Ha TeMy «broreomnenos»
2) Ha ocHoBanuu MIHTEpHET-NCTOYHUKOB NOA0EPHUTE CIIMCOK HAYYHOH JINTEPATyPHI IO IPOOJIeMaM 3aHsTHSL.
1.6 BzanmootrHomenuss | CopepikaHue y4eGHOT0 MaTepHaJa: OK 1-5
OpPraHu3MoB B IIpyHIUO yCTOMYMBOCTH 3KOCUCTEM — 3KOJOTMYECKOE PAaBHOBECHE, IOCIEICTBUE €r0 HapyLICHHS; OK 7

IKOCHCTEMAX.

pacopeacjaeHue Oprain3MoB 110 IKOJIOTHICCKUM HUIIIAM - YCJIOBUE COXPAHCHUA PaBHOBECHS B SKOCUCTEMAX
THIIbI 3KOJOTUYCCKUX B3aHMOZ[€I>iCTBHI>iI HeﬁTpaJ'IPBM, CI/IM6I/IO3, KOHKYPCHIIUA (BHyTpI/I - U MCXXBHJIOBas,
XHUIIHHUYECCTBO, Hapa3I/ITI/I3M).

CamocrosiTe1bHasi padoTa 00y4alouXCs:
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1) IloaroroBsTe KIacTep Ha TEMY «XHUIITHUYECTBOY
2) CnenaiiTe npe3eHTalu0 Ha TeMy «T UMbl 3KOJOTMYECKHX B3aUMOICHCTBUI

1.7 Buabl sxocuctem u | Conepikanue y4eGHOro MaTepHaJa: OK 1-5
WX 3arpsi3HeHHe. Bunast €CTECTBEHHBIX 9KOCHUCTEM, ux UCIIOJIb30BaHHE YEJI0BEKOM; 3eMelIbHbIC OK 7
pecypchl M TPOAYKTHI IMHTAHUS; arpO3KOCHCTEMBI W MX KOMIIOHEHTHI; AHTPOIIOTCHHBIC 3arps3HEHHS B
arpo3’KOCHCTEMax H B CEIbCKOXO03IHCTBEHHON MPOIYKIUH; CYIIHOCTh U 3HAYEHHUE «3ETICHBIX PEBOIIOIUI.
CamocTosiTeIbHAsi padoTa 00yYaroLIuXCs:
1) B Terpaam ams caMoCTOATENBHOM pabOTHI COCTaBBTE TAOIMIly BPEIHBIX M HEBPEIHBIX MPOIYKTOB
MUTaHMSA I 9ETOBEKa.
2) Ha ocHOBaHMHM KU3HEHHOT'O OIIBITA U 3HAHWS Kypca SKOJIOTHHU NTPUBEANTE KaK MOKHO OOJIbIIE IIPHIMEPOB
BIIMSTHUS «3€JICHBIX PEBOIOLUI» Ha OKPYXKAIOLIYIO Cpely, C KOTOPOH BBl HEMIOCPEACTBEHHO KOHTAKTHPYETE.
Pe3yspTaThl 3anuuIMTe B TETPaAh AJIsl CAMOCTOATENILHO paboThI.
1.8 llonsitne o6mocepnt | Comep:kaHue y4eOHOT0 MaTepHuasia; OK 1-5
Oo6mme cBenenus o Ouochepe; B.M. Bepuaackuit o Ouocdepe; OMOTOTHUECKUE IMKIBI YIIepoja, OK7
KHCIOpoaa, asora, (ocdopa; mrodanbHbIe NPoOeMbl OHOCGEphl; yrpo3a MapHUKOBOrO 3ddekTa,
paspylieHHe 030HOBOT'O CIIOsI, apUAN3allMsl CYIIH, HCTONIEHUE IPUPOTHBIX PECYPCOB.
CamocTosiTe1bHasi padoTa 00y4YarouXcs:
1) [TonroroBste pedepar Ha Temy «B.1. BepHanckuii»
2) B Bune te3ucoB orobpasure cyte noustus «Hoocdepay». Pesymprarel 3anmmmre B TeTpamb Ui
CaMOCTOSATENILHO PaOOTHI.
Pa3gea |l. Topoackue u MpoMbIIILIeHHBIE YKOCHCTEMBI. 3T0POBbE YeJ0BEKA 1 OKPYKAOIIAs Cpeaa.
2.1. Oco6ennocTn Conep:xanue y4ueOHOTO MaTepHaJa: OK 1-5
TOPOJICKHX IKOCUCTEM [Jemorpaduueckne po0IIeMbl u ypOanu3zanus; 9KOJIOTHYECKAs CUTYyaIHs B OK 7
ropojax;  MHUKpPOKIMMAT  TOpojAad;  COCTOSHHME  arMocdepsl B Tropoae; Mepbl  OOpbOBI
C 3arpsI3HEHUSIMU B TOPOJIaX; POJIb 3€J€HBIX HACAKICHUH B TOPOJCKHUX IKOCHCTEMAX.
CamocrosiTejbHast padoTa 00y4aIOUIUXCH:
1) Coenaiite xiactep Ha TeMy «YpOaHHU3aIUI»
2) Ilpemnoxxure CUCTEMY Mep SKOJOTMUYECKOTO OJIarOyCTpoiicTBa Bamiero ropojaa (paiioHa ropoja,
y4e0HOTO 3aBe/ICHHS).
2.2. Bpeansbie Copep:xanue y4yeOHOro MaTepuaJa: OK 1-5
BO3JeHCTBHS Ha TTpoGaemsr ryma B ropojaax, pazuanus 31 WUMMYHHTET; 3JIEKTPOMArHUTHOE OK 7
OpPraHM3M 4e10BeKa 3arpsi3HEHHE, BUJIbI JJIEKTPOMAarHUTHBIX HOJIEH; MAarHUTHBIE Oypmu, HapyILICHUs B
OpraHM3Me YeNOBeKa M )KMBOTHBIX IpH neiicteun OMIT; Meps! 3amuTs! oT OMIL
CamocrosiTe1bHasi padoTa 00y4YaroLuxcs:
1) IToAroTOBHUTH MPE3EHTAINIO HA TEMY «.... 3aTrPA3HEHUE)
2) CocTaBbTe MHCTPYKIWH 3aIIUTHI YEJIOBEKa OT 3JIEKTPOMArHUTHOTO HM3YYEHHMS; 3alIUTHl OT BPEJHOTO
BIIMSIHUS IIyMa M PaJIdalyu.
2.3. O6mue mpodiemsl | Conep:kanue yueOHOro MaTepuasa: OK 1-5
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ajanTanuy YeJ0BeKa. Buyrpennue u BHEIITHHE PHUTMBI OpraHU3MOB; paboTsl AJL YmkeBCKOTO, OK 7

CBSI3aHHBIE  C  M3YYEHHEM  pHUTMOB  COJIHEYHOH  aKTMBHOCTH;  CYTOYHBIE,  TOJAWYHbIC,

JYHHBIH MecCSll, TNPWIMBHO-OTJIMBHBIE PUTMBI; 3aJadydl XPOHOOHOJOTMM W XPOHOMEIUIWHBI; PUTMEI

paboTOCIOCOOHOCTH.

CamocTosiTe1bHasi padoTa 00y4YaroLIuXCs:

1) IIpommmrocTprpoBaTh IPIMEPAMH KaK Ha Bac BIMAIOT OMOIOTHIECKUE, KOCMHYECKHE W MHBIE PUTMBI.

2) IMogroroButs pedepar Ha Temy «A.JI. UmkeBCKuiny
Pa3gen |l. PanuoHaibHoe NpHpPOI0N0Jb30BAHHE
3.1. Heo6xonuMocTh Coaep:xanue yueOHOT0 MaTepHaJa: OK 1-5
PaLHOHAIBLHOTO [TonsTHE TPUPOAHO-PECYPCHOTO MOTEHNINAA U KJIAaCCU(HKALUSI PECYPCOB; OK 7
MPUPOAONOJIb30BAHUS IpaBIiIa PAOHATIBHOTO IPHPOIOIOIB30BAHIS; 331291 COLIMAIBEHON SKOJIOTHH;

NYTH TPEAOTBPALCHUS MCTOUICHHS PECypCcoOB: OE30TXOJAHBIE TEXHOJOI'MH M  HCIIOJIb30BaHUE

AIBTCPHATUBHBIX MCTOYHUKOB BHCPTHUU: DHEPIruM COJIHLA, BETpa, MNPUIMBOB-OTJIMBOB, FCOTepMaﬂbHOﬁ

OHEPTHH.

CamocTosiTe1bHasi padoTa 00y4Yarouxcs:

1) [ToarotoBbTe Mpe3eHTaluio Ha Temy «ConnanbHask IKOJIOTHS

2) Ha ocHoBanuu MHTEepHET-MCTOYHUKOB COCTaBbTE (oTopsiy Ha TeMy «Pecypcbl 3emim»
3.2. Oxpana Copaep:xanue y4yeOHOro MaTepHuaJa: OK 1-5
OKpY:KawIei cpeasbl. [Moustue «OXpaHbl OKpYy’KatoMIeH cpeapn». OXpaHa BOIOEMOB, MOYB, aTMOC(HEPHOTro BO3IyXa M 030HOBOTO OK7

cios. HopmaTtuBHas 6a3a oxpansl Onosorndeckux pecypcoB. KpacHas kuura. bruopasnoobpasue. Oxpana

JIECOB M XHMBOTHOTO MHupa. OxpaHa JlaHuadToB.

CamocrosiTejibHast padoTa 00y4aIOUIUXCH:

1) ITonrorosbTe noKIan HAa TeMy «KpacHast KHUTa — 3amuTa 6e33aIUTHBIX)

2) Hanummute 3cce Ha TeMy «3amuimasi Ipupozy, s 3alIMINAI0 caMoro ceds»
3.3. IIpaBoBbIe Conep:xanue y4ueOHOTO MaTepHaJa: OK 1-5
CONMAJILHBIE ACTEKTHI Hcropust Poccuiickoro mNpHpOJOOXPAaHHOIO 33aKOHONATEIbCTBA; SKOJIOTMYECKOE IPaBO; OCHOBHBIC OK 7
IKOJIOT MU HaIpaBJIeHUsl COBPEMEHHON T'OCYIApCTBEHHOW 3KOJIOTMYECKOW ITOJIMTHUKH; oOecredueHne SKOJIOTHIeCKUX

3aKOHOB.

CamocrosiTe1bHasi padoTa 00y4Yarouxcs:

1) CoctaBbTe Ha OCHOBaHHMU VHTEPHET-MCTOYHHKOB CHHCOK MEXIYHAPOIHBIX M POCCHHCKHX 3aKOHOB,

PETYIUPYIONNX AEATEIBHOCTD YeJI0BEKa 110 OTHOIICHHUIO K TIPUPOJIE.

2) IIponmmrocTpupyiite mpuMepaMu 3¢ GEeKTHBHOCTD YIOTPEOICHHS COBPEMEHHBIX HAYYHBIX TEXHOJIOTHIA,

HaIpaBJIEHHBIX Ha YMEHBIICHHUE 3arPA3HEHUI OKpyKaromei cpeapl. B yem ux nepcnekTuBHOCTh? Kak BBI

JyMaeTe, Kakue eIle HY)XHbl MEpbl JUll YMEHBLICHHUsS] BPEJHOI'O BO3JCHCTBHUs uelioOBEKa Ha MPHPOIY?

[IpeanoxuTe CBOIO MOJIENb IPUPOJJOOXPAHHOHN JICSITENEHOCTH.
Paznen V. 'nob6anbHble Ipo0aeMbl 1 YCTOHYHBOE Pa3BHTHE
4.1. IonsiTue Copaep:xanue y4yeOHOro MaTepuaJa: OK 1-5
rJ100JIbHBIX NP00JIeM I'moGanbHble MpoOJEMBbl — BajKHEHIIAs HKOJIOIMYECKasi TeMaTHKa COBPEMEHHOCTH. MeayHapoHble OK7
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ycuiusi 1o pemeHus rinobanpHbIX mpodiem. Ponp Poccum B ycoBepHIEHCTBOBaHMM KOHIETIIMHA OK 1-5
B3aUMOOTHOILEHUH YeJI0BeYeCKOro o0iecTsa u npupo sl [1ytu popMupoBaHKs IKOJTOTHUECKON ITUKHU KaK OK 7
IIEHHOCTHOTO OPHEHTUPA COBPEMEHHOH JIMYHOCTH.
CamocrosiTe1bHasi padoTa 00yYaromuXCs: 1
1) Coemnaiite xpoccBop Ha TeMy «[ ToOGambHBIE IPOOIEMBI»
2) ToaroToBeTe pedepar Ha TeMy «DKOJIOTHIECKAst ITHKAY
4.2. Coaep:xanue yueOHOT0 MaTepHaJa: 2 OK 1-5
Crparerus Ilonatne ycTOoW4YMBOro pasBUTHA. TpU TIJABHBIX KOMIIOHEHTa YCTOIYUBOIO pasBUTHA. YCTOHYMBOE OK 7
yCTOHYUBOro pa3BuTusi | pasButue u reorpadus. IlyTn rapMOHNYHOTO B3aUMOAEHCTBUS IPHUPOIBI U YeIOBEKa. MeXIyHapoIaHbIC
sKosoruueckne koupepenuun B Crokromsme (1972 r.), Puo-ne-XKaueitpo (1992 r.), MoxarmecGypr (2002
r.) 'eoskonorus — Gpokyc rinodagpHBIX Ipo0IeM YeI0BeUeCTBa.
CamocrosiTe/ibHAast padoTa 00y4alOIIUXCH: 2
1) Cocrasbte Knactep Ha TeMy «IIyTH ONTUMATBHOTO B3aMMOICHCTBHS OOILIECTBA U MIPUPOIBD»
2) [ToaroTOBUTH COOOIICHUS TI0 MEKIYHAPOIHBIM 3KOJIOrHYeckuM KoHpepernnusam B Ctokroisme 1972 r,
Puo-ne-XKaneiipo 1992, Moxannec6ypr 2002 r.
JuddepennupoBannblii | Conepskanne yueGHOro MaTepuania 2 OK 1-5
3ayer BeInosiHeHHE TEOPETUUECKHX U MPAKTUYECKHX 3aJaHuil 10 pasjenam OK 7
Bcero ayainTopHoii HAarpy3Kku 72
Bcero caMocTosTeIbHOI HATPY3KH 36
MakcuMaJibHAsl HATPy3Ka 108
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3. YcJoBus peaiu3aliu NporpaMmbl

3.1 TpeGoBanuss K MHHHUMAJIBLHOMY MAaTePHAJbHO-TEXHHYECKOMY
o0ecneyenuo fucuuIInabl «EcrecTBo3zHanue»

Peamuzanmst mporecca o00ydeHuss 1o aWcHuIuimHEe «EcTecTBO3HaHME
oOecrieynBaeTcs JOCTYIIOM KaKJI0ro 00ydYaromerocss K COOTBETCTBYIONIUM 0Oazam
JAHHBIX U OubnuoTreyHbIM QoHgaamM. bubmuoreunsii ¢GOHA YKOMIUIEKTOBaH
MEeYaTHBIMA W3JIAHUSIMU OCHOBHOW M JIOTIOJIHUTEILHON Y4eOHOUW JTUTEpATyphl IO
mucruiinHe.  Kpome Toro, B HeM UMEIOTCS O(UIMAIBHBIE, CIPABOYHO-
oubnuorpaduueckue U MePUOINIECKIE U3AaHUS TI0 TAaHHOMY KYpCYy.

OOyuaromuecs o0ecriedeHbl OecIIaTHBIM JTOCTYNOM K cetu MHTepHeT, uTo
MIPEIOCTABIISICT BO3MOXHOCTh PAa0OTHI C COBPEMEHHBIMU MPO(ECCHOHATEHBIMU
0a3zaMy JaHHBIX U HHGOPMAIIMOHHBIMU PECYpCaMHu.

O6opynoBanue ydeOHOro KaOWHETa: TMOCAJ0YHBIE MeECTa I0 KOJIHYECTBY
oOyyarommuxcs; padbodee MeECTO IIpernoAaBaTelisa, KOMIUICKThI 3aJaHuil IS
TECTHUPOBAHUS U KOHTPOJIBHBIX PadoT.

TexHuueckue cpencrBa OOYyYCHHSA: KOMIBIOTED € JIMIEH3UOHHBIM
MIPOTPaMMHBIM 00€CIICUCHUEM; MYJIbTUMEINA-TIPOCKTOP; MHTEPAKTUBHAS JIOCKA

3.2 YueOHO-MeTOAMYECKOe " uHpoOpMaLIMOHHOE o0ecrieueHue
TUCHHUILTHHBI

Ocnoenasa rnumepamypa:

1. CsupupoB, B.B. EcrtecTBo3HaHue: ydeOHOE MMOCOOME [Jii CPEaHEro
npodeccuoHanbHoro obpazoanuss / B.B. Ceupunos, E.M. CBupumosa; mnon
penakiuii B.B. Cupugosa. — 3-e¢ usn., ucnp. u mon. — MockBa: M3gaTenbcTBO
KOpaiit, 2022. — 310 c. — (IIpodeccuonanvuoe ob6pazoBanue). — URL:
https://urait.ru/viewer/estestvoznanie-492475#page/2

2. TopenoB, A.A. EcrectBo3HaHue: ydyeOHOe mocoOHMe ISl CPEIHEro
npodeccuonansuoro oopazoBanus / A.A. I'openos. — 4-e uzn., nepepad. u mom. —
Mocksa: Ws3nmarensctBo IOpaiit, 2022. — 355 c¢. — (IIpodeccronanbHOE
obpasosanue). — URL: https://urait.ru/viewer/istoriya-rossii-510103#page/2

3. EcrectBOo3HaHue: yueOHUK [JIsi  cpeaHero  mpodeccHoHaIbHOTO
obOpazoBanus/ B.H. JlaBpunenko [u 1p.]; nox penakiueit B.H. Jlapunenko. — 5-¢
u3n., nepepadb. m gomn. — MockBa: M3natensctBo [Opaiit, 2022. — 462 c. —
(ITpodeccuonanbroe obpazoBanue). — URL: https://urait.ru/viewer/estestvoznanie-
509261#page/2

/Jlononnumensvhaa tumepamypa:

1. 'abpuensu O.C., OcrpoymoB WU.T"., [lypermea H.C. u ap. EcrecTBo3HaHue.
bazossrit yposens. 10 k1. M.: [Ipoda, 2019.

2. T'abpuensa O.C., Octpoymos N.I'., [Typerimesa H.C. u ap. EctecTBO3HaHUE.
bazossiit yposens. 11 k1. M.: [poda, 2018.

3. benses JI.K. buomorms. OO6mas Owomorus. 10-11 kmaccel. YdeOHHK.

bazoBebiit yposens. M.: Ilpocsemienue, 2020.
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Humepnem-pecypcoi:

1. www. biology. asvu. ru (Bcst 6uonorus. CoBpeMeHHasi OMOJIOTHS: CTAaThH,
HOBOCTH, OMOJIHOTEKA).

2. www. window. edu. ru. windou (EauHoe okHO qocTyIa K 00pa3oBaTeIbHbIM
pecypcam MHTEpHETA MO OHOJIOTHN).

3. www. interneturok. ru («Bumeoypoku MO mpeaMeTaM IIKOJbHOM
IPOTPaMMBD».

4.www. class-fizika. narod. ru («KmaccHas tocka aiist TF0003HATEITBHBIX) ).

5.www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX ).

6.www. interneturok. ru («Bumeoypoku TmO mpeaMeTaM MIKOJBHON
IIPOrPaMMBbD»).

4. KOHTPOJIb M OLIeHKA Pe3y/JIbTATOB 0CBOCHHUS Y4eOHOM AU CHUIIUHBI

HUtoroBas  arrecranmuss 10 JUCHMUIUIMHE  TpoBoaAuTCcS B (opme
nudGepeHInpoOBaHHOTO 3a4YeTa.

3a4eT COCTOMT M3 YCTHOTO OTBETa Ha TPU BONPOCA, JIBa W3 KOTOPBIX
TEOPETUYECKHE, OJIUH — MpakTUYecKui. [IpoqoKUTEeTbHOCTh MOJATOTOBKH K
Bornpocam — 15-20 munyT. CTyI€HT JOIKEH MTPOJIEMOHCTPUPOBATH MPUOOPETEHHbBIE
3a aTTECTYEeMbIH MEepUOJ 3HAHMS, YMEHHUS U HaBBIKA B COOTBETCTBUU C OOBHEMOM
IPOrpaMMBbI U TPEOOBAHHMSIMU K YPOBHIO OCBOCHHUS COACPKaHUS Kypca.

O1eHKH 32 0TBETHI HA YCTHBIE BONPOCHI:

— omeHKa «5» (OTIMYHO), €CIM CTYACHT TOKazal TiayOOKHe 3HaHMUS
IPOrpaMMHOTO MaTepHalia, MOJHO M TOCIEIOBAaTENIbHO H3JIOXKHI COJEp)KaHue
y4e0HOTO BOIIPOCa U MOKET MPAKTHUECKH MPUMEHHUTH CBOU 3HAHMUSI.

— OIICHKA «4» (XOpOIII0), €CIT CTYICHT MPABUILHO OTBETHII HA TTOCTABJICHHBIH
BOIPOC U YMEET MPUMEHSITh CBOY 3HAHUS, HO IOMYCTUJ €AMHUYHBIC OIIUOKH.

— oneHka «3» (YIOBJIETBOPUTEIBHO), €CJIU CTYJIEHT OOHApY>KWJ 3HAHUE U
MOHMMAHUE OCHOBHBIX IIOJIOKEHUH MPOTPAMMHOTO Marepuanga, HO H3JIOKHUI
MaTepHuas HeJOCTATOYHO MOJTHO U HEMOCJIeI0BATEIbHO.

— OLEHKa «2» (HEYIOBJIETBOPUTEIBHO), €CIIH CTYICHT OOHapy>KUBaeT
HE3HaHHWE OOJIbIIEH YacTH M3YyYEHHOTO MaTepuala, W JIOMyCTHJI CYIIECTBEHHBIE
OIIUOKH.

IIpoBepsieMbie pe3yJibTaThI

Paszpenst IIpoBepsieMble pe3yIbTaThl OK Tun 3aganus
IIporpamMmaI 3HAHUA YMCHUA
1 2 3 4 5
®dusuka (cemectp )
1. Mexanuka ¢ dusnyeckue Onpenenstob OK 1-5 |BrImosnHeHHE THCHMEHHBIX
3JIeMEeHTaMHU OCHOBBI MEXAHUKU, KMHEMAaTUYECKUE OK 7 |TecroBbIX pabor,
Teopun OCHOBHBI€ MOHSTHUS CTATUKH, | XapaKTEPUCTUKH JTOKIIAJIOB, COOOIIICHHUI
OTHOCHTEbHOCTH | KMHEMATHKH ¥ JUHAMUKA
2. Monexynsipuas | OCHOBHBIC IOCTYJIAThI Pacuer konuyecTBa OK 1-5 |BrImosnHeHHE MHCEMEHHBIX
dusmka u TEPMOJIMHAMUKHU. TEIUIOTHI, HEOOXOIUMOTO OK 7 |TecroBrIX pabor,
TepMoaMHaMuKa | OKCICPHMEHTAIBHOE JUTSL OCYLIECTBIICHUS JTOKJIAJIOB, COOOIIICHHI
HCCIIeIOBaHUE TEIJIOBBIX mporecca MpeBpalicHUs

19



CBOIICTB BCLICCTBA.

BELIECTBA U3 OJHOI'O
arperaTHoTo COCTOSIHHS B
IpyToe.

OO0BsicCHeHNE IPUHIINATIOB
JIEHCTBHS TETIOBBIX
MaIluH

3. OCHOBEI IIpuBenenue npumepon Brraucnenne cun, OK 1-5 |BrinonaHeHre MHCHMEHHBIX
3NEKTPOAMHAMHKH |[POBOIHAKOB, JEHCTBYIOIUX Ha OK 7 |TecToBBIX padoT,

JIVDJIEKTPUKOB MIPOBOJIHUK C TOKOM B JIOKJIaJI0B, COOOIIEHHH

KOHJIEHCATOPOB. MarHuTHOM II0JIE,

HaGmonenue nefictust 00bsICHEHNE PUHIIUIIA

MarHMTHOTO IOJIs Ha JeUCTBHUS

MPOBOJHHK C TOKOM, 3NEeKTPOABUraTENs.

KapTHHOK MarHUTHBIX HccnenoBanue siBeHus

nosiel. DopMynupoBaHUE  |3JIEKTPOMArHUTHOM

IpaBHJIa JIEBOH HHIyKIUA

PYKH [UIS ONIpENIeIICHUS

HaIlpaBJIeHNUs CHIIBI AMIepa.
4. KpauTtoBas KBanrtoBrle cBoiicTBa cBeTa. |Pacuer wacTotel u anuubl | OK 1-5 |BeimoaHeHue MUCEMEHHBIX
du3nka Habmonernune BOJIHBI UCITYCKaeMOI'0 OK 7 |TecToBhIX pabor,

(hOTO3IEKTPHIECKOTO cBeTa JIOKJIaJJ0B, COOOIIEHUH

a¢dekra. Pacuer TIPHU TIepexoJie aToMa U3

MaKCHUMaJIbHOMN OJTHOT'O CTAIMOHAPHOTO

KHHETHYECKON SHEPTUu COCTOSIHUS B

3JIEKTPOHOB IIPH apyroe. O0bsicHeHHE

dboroaddexre. Pusnka MIPUHIUIA ACHCTBHUS

atoma QopMynupoBaHue nazepa. Puznka aTOMHOTO

noctynaros bopa. SIApa U 3JIEMEHTapHBIX

[ToHnMaHMe IEHHOCTH JaCTHII.

HAay4HOTO MTO3HAHUS MHUpPa

He BoOOIIe s

YeJIOBEUECTBA B LIEJIOM, a

JUIA KaXJI0TO

obyuaromerocs

JIMYHO, IIEHHOCTH

OBJIAICHUS] METOJIOM

HAYYHOTO MO3HAHUSA IS

JIOCTIDKEHUS ycIiexa B

1r000M BHJIE IPAKTHYECKOH

JIeSITeIIbHOCTH
5. CoBpeMeHHas OCHOBHBIE JOCTHKECHUS [pumensate monyuennsie | OK 1-5 |BrimomHeHHe THCEMEHHBIX
HaydHas KApTHHA |€CTECTBEHHOHAYYHOTO 3HAHMS Ha TPaKTHKE. OK 7 |TecToBbIX pabor,
Mupa 3HaHus. [Tonumanue Bxirouats JIOKJIaJI0B, COOOIIEHUH

B3aMO3aBHCUMOCTH €CTECTBEHHOHAYYHOE

HaYYHBIX KOHIEMINH, HX MBIIIUIEHHE B OBITOBBIX U

€IMHCTBO U npodeccroHabHBIX

B3aMMO/IOTIOJTHSIEMOCTh CUTYyallHsX.

buosorus. Ixosorusi (cemectp 1)

6. OCHOBBI
3KOJIOTHH

Kaknm obpazom nomxna
OBITH OpraHn30BaHa OXpaHa
IIPUPOJBL; I0YEMY
HE0OX0/IMMO OXPaHsTh TE
WIY UHBIE BUJIbI )KUBOTHBIX,
pacTeHU, TEPPUTOPUH;
CTPYKTYpPY ¥ Ha3HAYECHUE
KpacHoit kuury;
3aII0BETHUKHN, 3aKa3HUKH,
HallMOHAJIBHBIC MApKHU, UX
Ha3Ha4YeHNe; IPUPOAHbIE
6orarctBa MupoBoro
OKeaHa ¥ BO3MOXKHOCTHU UX

HCIIOJIB30BaHUS, oorarcrBa

OmnpenensTs peakue u
peuKTOBEBIE (POPMEI
PACTHUTEIILHOTO U
JKHBOTHOTO MHpA,
MTOTKAPMITBATh ITHII
OXOTHHYBE-TIPOMBICTIOBBIX
JKHBOTHBIX; COOJIIOIATh
KYJIbTyPHBIC TIPHHIIUATIBI
[MOBEIECHHS YEIIOBEKA B
JIecax | mapkax,
3a0BEIHUKAX

OK 1-5
OK 7

BrinoaHeHne MHCEMEHHBIX
TECTOBBIX padoT,
JIOKJIaJI0B, COOOIIEHMI
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JICCOB M UX 3HAYCHUC B
o6uochepe

7. T'opoxckue u [Iporuo3s! yncaeHHOCTH [Tonb30Batbes OK 1-5 |BrimonHeHHe MHCHMEHHBIX
MIPOMBIIIJICHHBIC HaceJeHHUsT 3eMIIH; CIpaBOYHOU M YIeOHOI OK 7 |TecToBBIX padoT,
9KOCHCTEMBI. TEHJCHIUH B UI3MEHEHNHN  |JINTEPATYPOH IS JIOKJIaJ0B, COOOIIEHNH
310pOBBE YETOBEKA | COOTHOIIEHHS TOPOJCKOTO |CPaBHEHUS yPOBHEH
U OKpY’Karomias U CENbCKOTO HACEIICHNS; 3arps3HEHUs aTMochepsl,
cpena. COCTaB M ITOTOKH 3HEPTHH  |TIOYBBI, BOJBI B TOPO/AX TI0

TOPOJCKUX SKOCUCTEM, [TAK, I1/IB; BBIABIATE TO

9KOJIOTUYECKHE IPOOJIeMBl | HHPOPMaIMOHHBIM

COBPEMEHHBIX TOPOJIOB; MOKa3aTeJsIM «TPYIIIIBI

pHCKay.

8. PartmonansHoe | CoBpeMeHHBIH cmbicn |[IpuMeHaTs OK 1-5 |BrimosnHeHNE MHCEMEHHBIX
MPUPOJONONB30BaH | TEPMUHA 9KOJIOTUIECKHE 3aKOHBI OK 7 |TecToBBIX pador,
ue «IPUPOJIOIONIB30BAHNEY;  |MPH OILIEHKE BO3ACHCTBUS JIOKJIaJ0B, COOOIIEHNH

nucyuepraeMbie u |11000T0 IpON3BOJICTBA HA

HeHcYepraeMble Pecypchl |yCTOWYHBOCTH Onochepsr;

3emin;  MacmTaObl M |COOJIIOAATH MPUHIUIIBI

MIEPCIEKTUBBI PpaIMoHaIBLHOTO

HCIIOJIb30BaHUA IpUpOA0II0JIb30BaHus B

YEJI0BEKOM pecypcoB |1000# X03iCTBEHHOM

6nocdepsr; HCTOYHHKH |JEATEIBHOCTH;

JOTIOJTHUTENBHBIX OIIPEAEIATh

pecypcoB AIsL  JKHTENeH |pannoHalbHbIE

3eMin; JOTIONHHUTENBHBIE |BO3MOXKHOCTH

NCTOYHHUKH SHEPTUU MaJIOOTXO/HBIX U

0€30TXOIHBIX TEXHOJIOTHH

9. 'moGanbHEIE BnusHue mymoBoro OnpenensiTb ICTOYHUKH OK 1-5 |BrImonHeHHe MHCHMEHHBIX
poOGIeMBI 1 3arpsi3HEHUs rOPOACKOM WU3IIYy4YEHUHN U UX OK 7 |TecToBbIX paboT,

YCTOHYUBOE
pa3BuTHe

Cpeabl Ha 3J0POBbE
4eJI0BeKa, Mephl OOPHOBI C

IIYMOBBIMH BO3ﬂeﬁCTBHHMH;

JIeiCTBHE paJlOaKTUBHBIX
YaCTHUII HA JKUBBIE KIETKH U
TKaHH, POJIb UMMYHHOI
CUCTEMBI B aJJAITHBHBIX
BO3MOIKHOCTSIX YEIIOBEKa;
BEIIIECTBA-
PaIHuONIPOTEKTOPEI,
OTpHIIATEIIFHOE
BO3/IeHcTBUE
AIIEKTPOMATrHUTHBIX TOJEH

Ha YeJioBeKa (eCTECTBEHHOTO

r€OMarHUTHOIO T0JISl U
HCKYCCTBEHHBIX
JJIEKTPOMATHUTHBIX MOJIEH
OT Pa3JIMYHBIX HCTOYHHKOB
W3TY9ICHUS)

MOTEHLNAIBHYIO
OIIACHOCTb, OLICHUBATh
JIOIYCTHUMBIE,
KOHTPOJIBHBIE U
CMepTeJNbHBIE JI03bI
o0ydeHus OT
PaJHOaKTHBHBIX BEIICCTB;
NPUMEHSATH CPEIICTBA
3aIIUTHI U JICYCHUS TIPH
00TydeHUH.

IIOKJIAJI0B, COOOIIEHMIT

PesyabTaTnl 00yueHus

(oCBOEHHBbIEC YMEHMSI, YCBOCHHbIEC 3HAHMS)

@®opMbI U METOAbI KOHTPOJISI U OLEHKH
pe3yJbTaTOB 00yYeHUs

3HATD:

OCHOBHBIE HAyKH O MPUPOJIE, UX OOIIHOCTh U

OTINn4Yusi

orpoc,

BBITIOJTHEHHE KOHTPOJIbHBIX padoT, YCTHBIN
BBITIOJTHEHHE
CaMOCTOSITENIbHON paboThI

BHEAYJUTOPHOMN

CCTCCTBCHHOHaquBIﬁ METOJ IIO3HAHUA U €TI0
COCTaBJIAOIINE, CAUHCTBO 3aKOHOB ITPUPOIbL

BO Bcenennoii

orpoc,

BBITTOJIHEHHE KOHTPOJIBHBIX PAa0OT, YCTHBIN
BBITIOJTHEHHE
CaMOCTOSITENIbHON PabOTHI

BHEAYJUTOPHOMN

21




B3aMMOCBA3b MCXKAY HAYUYHBIMU OTKPBITUAMHA
1 Pa3BUTHUCM TCXHHUKHU U TEXHOJIOT Uit

TECTUPOBAHUE, YCTHBIA ONPOC, BBINOJIHEHUE
BHEAYJIMTOPHON CaMOCTOATEIHHOU PabOThI

BKJIaJ] BEJIMKUX YYEHbIX B (opMHpoBaHHE

BBIMIOJTHEHHE KOHTPOJIbHBIX paboT, YCTHBIN

€CTCCTBCHHOHAYYHOI'O COACPIKAHNA

COBPEMEHHOM €CTECTBEHHOHAY4YHOW KapTUHBI | ONpPOC, BBIIIOJIHEHUE BHEAYJUTOPHOU
Mupa CaMOCTOSITEJIbHOM pabOThI

YMers!

OpUEHTUPOBATLCS B COBPEMEHHBIX HAYYHBIX |TECTUPOBAHHE, pelieHne yueOHo-
MIOHATUAX 51 nHPOPMAIMU |TIPAKTUIECKUX 3aj1ad4, BBIIIOJIHCHHE

BHEAYJIMTOPHOM CaMOCTOSTEIbHON pabOThHI

TECTUPOBAHUE, BBITIOJHEHUE MMPAKTHYCCKUX
3aJIaHA I (ynmpakHeHUH, HOPMAaTHBOB),
BBITIOJTHECHHE BHEAYIUTOPHOMN
CaMOCTOSITEIILHOM PabOTHI

pabortath c €CTECTBEHHOHAYYIHOM
nH(pOpMaIeH:

BJIAJETh  METOJAMH  IIOMCKa, BBIIENIATH
CMBICIIOBYIO OCHOBY u OLICHUBATh
JOCTOBEPHOCTH MH(OpMAIUU

UCIIO0JIb30BaTh €CTECTBCHHOHAYYHBIC 3HAHUS B
MOBCETHEBHOM JKM3HU Ui OOeCIeYeHus
0€30MacHOCTH

KHU3HENEATSIBHOCTH,  OXPaHbl  37I0POBBS,

OKpY>KaroIllel CpeJbl, YHEProcOepeKeHUs

TECTUPOBAHUE, BBINOJHEHUE MPAKTHYECKUX
3aaHui (HOpMaTHUBOB), BBITIOJIHCHHUE
BHEAYJIMTOPHOM caMOCTOATEIbHOU PabOTHI

Biaagern:

uHpOpMALIUIO B
npodeccHoHaIbHON

€CTECTBEHHO-HAYUHYIO
OBCEIHEBHOM u
NEATEILHOCTH.

TECTUPOBAHUE, BBINOJHEHUE MPAKTHYECKUX
3a/1aHUI (HOpMAaTHBOB), BBINIOJIHEHHE
BHEAYJUTOPHON CaMOCTOSITEIbHON PabOThI

5.Metoauuyeckoe obecriedyeHue NPOrpaMmMbl Y4eOHOM U CITUIJINHBI

5.1 IlpuMepHas TeMATHKA KOHTPOJbHBIX PadoT

KonTpoubnasi padora Ne 1 (1 cemectp)

KontponeHas  pabora

MPOBOAUTCS €

BBIITOJIHCHUEM CTyACHTaMM

TEOPETUYECKUX U MPAKTUUYECKHUX 3aJaHui. TeopeTnueckne 3a1aHus BBITOJIHSIIOTCS
B MUCbMEHHOH (opme mo BapuaHTaM. [IpakThueckue 3aJaHus BBINOJHSIOTCS B
(dbopme BBITIOJIHEHHSI HOPMATHUBOB — BBINIOJIHEHUE MNPAKTUYECKUX Olepanui 3a
CTPOTO OINpPEACICHHBIA MPOMEKYTOK BPEMEHU — BCEMHU O0YUYaIOIIUMHUCS B TTOJIHOM

o0BeME.

1 BapuanT
l. Smuk 3aTackuBalOT BBEpPX IO HAKJIOHHON TUIOCKOCTU C IMOCTOSTHHOM
cKopocThlo. Cucrtema OTCYETa, CBsi3aHHAs C HAKJIOHHOW IJIOCKOCTBIO, SIBIISICTCS

VHEPLUAIbHOMU.

B sTOM citydae cymma Bcex CHII, JEMCTBYIOIIUX HA SIIUK:

1) paBHa HyJII0;

2) HarpaBJieHa B CTOPOHY JIBU)KEHHUS SIIIIHUKA;

3) HampaBiieHa NepreHIUKYISIPHO HAKIIOHHOM MIIOCKOCTH;

4) HampaBJieHa B CTOPOHY, MPOTUBOMOJIOKHYIO JBUKEHHUIO SIIIIHUKA.

2. BpoyHOBCKOE IBM>KEHHE YaCTHUIL MbUIbLIBI B BOAE OOBSICHAETCS:

1) XaOTHYHOCTHIO XMMUYECKHUX PEaKIUil Ha TOBEPXHOCTHU YACTHIL;

2) HENPEPBIBHOCTHIO U XAOTHYHOCTHIO TEIJIOBOTO JIBH>KEHHSI MOJIEKYJ BOJIBI;
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3) CylleCTBOBAaHUEM CHUJ MPUTSIKEHUS] U OTTAJKUBAHUS MEXIAY aTOMaMu U
MOJIEKYJIaMU;
4) HaIMYMEM MTUTATENbHBIX BEIIECTB B BOJIE.
3. PaspexxeHHBIM YIJICKHCIBIA Ta3 u300apHO CxuMaeTrcs. Macca rasa
MTOCTOSTHHA.
Kak Ha/o nu3mMeHuTh abCOMIOTHYIO TeMIIepaTypy rasa, 4ToObl YMEHBIIUTh €T0
o0beM B 4 paza?
1) noBbicuth B 16 pa3s;
2) NOBBICUTH B 4 paza;
3) noHu3uTh B 16 pasz;
4) noHu3uThH B 4 paza.
4. ITeimnHKa, UMETOITAsl OTPUIIATEIBHBIN 3apsi -2€, TOTepsIia OJIUH dJICKTPOH.
Kakum cran 3apsi NbUTMHKA?
1) +3e;
2) —€;
3) -3e;
4) +e.
5. Kak Hy>KHO U3MEHHUTh YaCTOTY CBETOBOM BOJIHBI, UTOOBI SHEpTHs (HOTOHA B
CBETOBOM IyYKe yBeIU4miIach B 1,5 paza?
1) ymensuTh B 1,5 pasa;
2) yBenuuuth B 1,5 pa3a;
3) yMeHbIINTH B 2,25 pa3a;
4) yBenuuuTs B 2,25 pasza.
6. Jlea MaibpuMka TSHYT JAWHAMOMETP B MIPOTUBOIMOJIOKHBIE CTOPOHHBI,
npukiaaeiBas Cuisl o 2H. Uemy paBHO MOKa3aHUE HEMOABUKHOTO TMHAMOMeTpa?
1) 2H; 3) 4H;
2) OH; 4) OTBET HEOJTHOZHAYEH.
7. KakuM BUIIOM 2HEPTUU MOKET 00J1a1aTh ABUXKYIEECs TeI0?
1) KuHETHYECKOI;
2) NOTEHIMAILHOM;
3) BHYTpEHHEI;
4) BceMH BBIILIECTIEPEUNCICHHBIMH.
8. ANIOMUHHMEBBIN U KEJIE3HbIC IIApbl OJJUHAKOBON MAacChl YPaBHOBEILIECHBI HA
prruare. Hapymmres 1u paBHOBECHE, €CJIHA IIapbl OTPY3UTh B BOLY?
1) He HapymuTCS;
2) aJIFIOMUHUEBBIH 1Iap OMYCTUTCS,
3) *eJe3HbI map OMmyCTUTCS;
4) MOXET OBITh MMO-Pa3HOMY.
9. BHyTpeHHSsIs SHEprUs YBEIUYUBACTCS, €CIIU:
1) rupro nogHATH Ha 2M;
2) rupro HarpeTh Ha 2 rpaayca;
3) yBeMYUTH CKOPOCTH TUPHU Ha 2M/C;
4) NOIBECUTH TUPIO HA MPY>KUHE, KOTOPAsk paCTSHETCS HAa 2 CM.
10. IIpu TpeHuHU MIACTMACCOBOM JIMHEMKH O MIEPCTh JIMHEHKA 3apsKACTCS

OTPHUIIATEIBHO. DTO OOBICHIETCS TEM, UTO:
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1) 31EeKTPOHBI NEPEXOAST C TUHENKH HA IIEPCTD;

2) IpOTOHBI EPEXOAAT C IMHEUKH HA HIEPCTh;

3) 3JIEKTPOHBI IEPEXOAT C LIEPCTU Ha JIMHEHKY;

4) mpOTOHBI NEPEXOJAT C IIEPCTU HA JINHEHKY.

11. Kak wu3MeHHUTCS CuIa DJJIEKTPUYECKOTO TOKA, IPOTEKAIOLIEro II0
IPOBOJHUKY, €CJIM YMEHBIIUTD B 2 pa3a HANpsHKEHUE Ha €ro KoHIax?

1) HE U3MEHUTCS;

2) YMEHBIIUTCS B 2 pa3a;

3) yBenuuures B 2 pasa;

4) ysenuuuTcs B 4 pasa.

12.Kakoe ontuyeckoe sIBIICHHE OOBSICHSET IMOSBICHUE LBETHBIX PAyKHBIX
ISATEH

Ha TIOBEPXHOCTH BOJIbl, TOKPHITONH TOHKON OCH3MHOBOH TJIEHKOM?

1) aucniepcus cBera;

2) mudpakiys CBeTa;

3) unrepdepeHIus cCBeTa;

4) nonsApuzanus cBeTa.

2 BapuMaHT

1. B xakom ciydae BHYTPEHHSSI SHEPTUS BOJABI HE U3MEHSETCA?
1) mpu ee nepexojie U3 KUIKOIO COCTOSHHSI B TBEPJIOE;

2) npu HarpeBaHUM BOJIbI B COCY/E;

3) Ipu yBEJIMYEHUU KOJIMYECTBA BOJIbI B COCY/E;

4) npu yBeIMYEHUH CKOPOCTH COCY/Aa C BOJOM.

2. Ilepuon xoneGanuii Mpy>KUHHOTO MasTHHKA lc. Kakum craHeTr mepuon
KOJIeOaHM, €CITi MacCy rpy3a MasiTHUKA YBEITUYUTh B 4 paza?

1) Ic; 2) 2c; 3) 3c; 4) 4c.

3. TlapamroTHcT cIycKaeTcsi ¢ HEU3MEHHOM CKOPOCTBIO, a DHEPIUs €ro
B3aMMOJICHCTBUS ¢ 3eMJIEH TOCTENEHHO yMeHbIaeTcs. [Ipu crycke mapamroTucra:

1) ero moTeHIMATBHAS YHEPTHUS TTOJIHOCTHIO MPE0Opa3yeTcsi B KWHETHYECKYIO;

2) ero moJiHasi MEXaHWYEeCKasi SHEPIUsl HE MEHSIETCS;

3) ero noTeHIMaNIbHAsI SHEPTHUs MOJHOCTBIO TPEOOpa3yeTcsi BO BHYTPEHHIOO
HHEPrUI0 MAPALTIOTUCTA U BO3YXA;

4) ero KMHETUYECKAsl SHEPI U MPeoOpa3yeTcs B MOTEHUUATBHYIO SHEPTHUIO.

4. Jlyd cBeTa majaer Ha IUIOCKOE 3epKayo. Yroidl majeHus paseH 20. Uemy
PaBEH yToJ MEeX1y HaJatoluIiM U OTPaKEHHBIM JTydyaMu?

1) 40; 2) 50; 3) 70; 4) 110;

5. CnoxeHue B MPOCTPAHCTBE KOTEPEHTHBIX BOJIH, MPU KOTOPOM oOpa3yercs
MOCTOSIHHOE BO BPEMEHUM TNPOCTPAHCTBEHHOE PACHPENCICHHE  aMIUIUTY/]
PE3YNBTHPYIONTUX KOJICOAHUN, HA3hIBACTCS

1) nucnepcueii;

2) nonsipu3anuen;

3) unrepdepeHImeii;
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4) npeaoMIIEHUEM.

6. Yactora konebanuii ctpyHsl paBHa 500I'. CkopocTh 3ByKa B BO3JyXe
340m/c.

JlimiHa 3ByKOBOM BOJIHBI paBHa:

1) 68m; 2) 340wm; 3) 170m; 4) 0,68m.

7. PaccTossHME MEXy IBYMsI TOYEYHBIMH 3apsaMy YBEIUYWIHA B 3 pasza, a
OJIMH W3 3apsA0B YMEHbIIWIU B 3 pa3a. Cuiia 3J€KTpUUYECKOr0 B3aUMOJAECHCTBUS
MEXy HUMH:

1) HEe U3MEHWINCH;

2) YMEHBIIWINCH B 3 pasa;

3) yBenuuuauck B 3 pasa;

4) yMEHBIIUIUCH B 27 pas.

8. Kak Hy)XHO M3MEHHUTH JJIMHY CBETOBOM BOJIHBI, YTOOBI SHEPrUsi (HOTOHA B
CBETOBOM ITyYKe yBeIM4ymiIach B 4 paza?

1) yBenuuuth B 4 pasa;

2) yBEJIMYUTH B 2 pasa;

3) yMEHBIINTH B 2 pa3a;

4) ymeHbIIUTH B 4 paza.

9. Boa MOeT ncrapsaTbes:

1) TONBKO NpU KUTIEHUU

2) TONBKO NPU HarpeBaHUU

3) npu 1000 Temmeparype, €ciid nap HaJl MOBEPXHOCTHIO BOJIbI SIBISIETCS
HACBIILIEHHBIM;

4) npu 000N TeMIiepaType, €CM Map HajJ MOBEPXHOCTBHIO BOBI SBIIAETCS
HEHACHIIICHHBIM.

10. B mkady Bucat ase kyptku. OnHa KypTKa CHUHEro LBETa, a Japyras —
xentoro. PaszHele BeTa KypTOK FOBOPSAT O TOM, YTO:

1) cuHss KypTKa X0JIOJHEE Ha OIIYIh, YEM YKEJITas;

2) cuHSsA KypTKa JIy4ylle TPEET;

3) KpackH, KOTOPbIMU MOKpPALIECHbl KYPTKH, MOIJIOIIAIOT CBET Pa3HbIX JJIMH
BOJIH;

4) xenrast KypTKa MpoOYHEE.

11. 'amMa-u3nyyeHue — 3To:

1) moTok siaep renus;

2) NOTOK MPOTOHOB;

3) MOTOK 3JIEKTPOHOB;

4) aneKTpOMarHUTHHIE BOJIHBI;

12). B yeTblpexBajeHTHbI KPEMHUI TOOABWIIM MEPBbIA pa3 TpeXBaJICHTHBIN
WH/UH, a BO BTOPOU pa3 MATUBAJIEHTHBIN Gocdop. Kakum THIOM NMpoBOAMMOCTH B
OCHOBHOM OyJieT 001a1aTh MOJIYIIPOBOJHUK B KaXI0M cirydae?

1) B nepBoM cityyae — ABIPOYHOM, BO BTOPOM — DJIEKTPOHHOI;

2) B IEPBOM CJIy4ae — AIEKTPOHHOM, BO BTOPOM — JLIPOYHOM;

3) B 000UX CiTy4asix — JIEKTPOHHOI;

4) B 000HX CIy4asix — JbIPOYHOM.
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5.2. IlpumepHBIe BONPOCHI K 3a4eTy (2 ceMecTp)

1. IIpeamer, coaepkaHue U 3aJ1a4l YKOJIOTHH.

2. [logpazaenenne OMOIOTMUYECKUX HaYK.

3. BzaumooTHoOIIEHU MEXKTY PYHIaMEHTATbHBIMU U TAKCOHOMUYECKUMU
HayKaMmu («CIIO€HBIN TUPOT» OMOJIOTUH).

4. TlogpazaeneHus SK0JIOTUH (2yTIKOJIOTHSI U CHHIKOJIOTHSA).

5. [oaxobl 1 METOTbI SKOJIOTHH.

6. Konnenims ypoBHel opraHu3aiiii.

7. CtpykTypa Ouocdepsl.

8. Jlutocdepa u e€ cocTaBistonIUe.

9. 'mapocdepa.

10. I'panuter Guocdepsi.

11. Buoreocdepa («Coii CryleHus KU3Hm»).

12. TIpoTsikeHHOCTH OUOChEphI IO BEPTUKAIIH.

13. Pacnipenenenue Onomacchl Ha3€MHBIX M BOJHBIX OPTaHU3MOB.

14. Cpena u ycioBus CylIeCTBOBAaHUS OPTaHU3MOB.

15. Knaccudukarus ¢haktopoB (a0UOTHUYECKUE, OMOTUYECKUE U
AHTPOIIOTECHHBIE).

16. Dkonoruyeckas MIACTUYHOCTh OPTAaHU3MOB (CTEHOOMOHTHI,
HBPUOMOHTHI);

17. TennoBoit pexxuM. Mopdosnornyeckue u pU3n0JIOrHUECKUE CIIOCOOBI
IPUCIIOCOOJICHHUS.

18. IoiikunoTepMHbIE 1 TOMOMOTEPMHBIC KUBOTHBIE. TeMIepaTypHbIit
ONTUMYM U TTeCCUMYM, 3P (HEKTUBHBIE TEMIIEPATYPHI.

19. Okocucrembl. O0MmIAs CTPYKTYpa IKOCUCTEM.

20. buoTndeckuii KOMIIOHEHT SKOCUCTEMBI. II0TOK PHEpPTHH U KPyrOBOPOT
NUTaTeNbHBIX BemlecTB. Ennnunnbl nsmepenus sHeprun. CoiHile Kak ICTOYHHUK
SHEPrUH.

21. [Tumesble 11enu 1 TPOHUIECKUE YPOBHH.

22. [lepBUYHBIEC IPOTYIIEHTHI.

23. [lepBuyHBIE KOHCYMEHTHI.

24. KoHCYMEHTBI BTOPOTO M TPETHETO MOPSAKA

25. Penynientsl u aerputodaru. [lumessie ceTu.

26. DKOJOTHYeCKHe MUPaMHIbI (YMCIEHHOCTH, OMOMACCHI U DHEPTHH).

27. I[IpolyKTUBHOCTb 3KOCHUCTEM (NIEPBUYHAS IPOLYKIMS, BTOPUYHAS
npoaykwsi). [ToTok sHEprun yepe3 macTOMIIHYIO MHIIEBYIO IEMb, TIOTEPH
SHEPTrUH MpH nepeHoce, 3PHEeKTUBHOCTH TEPEHOCa.

28. PanroHanbHOE MCTOIb30BaHNUE dKOCUCTEM. D(PPEKTh KOHIEHTpAIUU
BEIIECTB B MUILEBBIX IETISX.

29. DKOJIOTHS COOOIIECTB U SKOJIOTUYECKHUE CYKIIECCHH.

30. [InonepHbBIE COOOIIECTBA U KIIMMAKCHBIE COOOITIECTRA.

31. VI3MeHeHus NpOAyKTUBHOCTH B X0JI€ CYKIIECCUU.

32. IlonynaunoHHas 3kojorusi. PoxxaaeMocTs 1 CMEPTHOCTb.
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33. BzauMopeiicTBuEe MEX Iy OpraHu3MaMH BHYTPH COOOITIECTBA (TpU TUTIA
KPUBBIX BBDKUBAHUA).

34. BzaumoaecTBUS MEXKIY MOMYJISIIUSIMHU.

35. B3aMOOTHOIIICHHS «XUIIHUK — KEPTBaY.

36. MexBuaoBas KOHKypeHIus. [I[pUHIIMIT KOHKYPEHTHOTO UCKITFOYCHUSI.
Annenonartus.

5.3. MeTOIll/I‘leCKI/Ie PEKOMEHIAIINA NTpenoaaBaTeJasM

3aHATHA JTOJDKHBI TPOBOJUTHCS B (PopMe pacckasa M KMBOM Oecenmbl C
HIMPOKUM MPUMEHEHHEM HArjsAHbIX NOCOOUH, YUeOHBIX (PUIBMOB, IPE3CHTALUN.
[Ipu M3510)KEHMM HOBOTO Marepuaia, €ro HeOOXOAUMO TECHO YBS3bIBATh C PaHEE
U3Y4YEHHBIM. [ JTaBHOE BHUMaHHE MPHU 3TOM CIEAYET YAENSATh CaMOCTOSTEIbHOMY
BBIIIOJIHEHHIO YYAIIUMHUCS IPUEMOB U HOPMATUBOB, JUKTYEMBIX COIEPKAHUEM TEM
JaHHBIX pa3leloB JUCHMIUIMHBL. B KOHLe 3aHATHSA LenecooOpa3HO CTaBUTH
KOHTPOJIBHBIE BONIPOCHI, HAIpPAaBJICHHBIE HA IPOBEPKY CTEINEHW NOHHMAHUS U
YCBOEHHS  MaTepuana yyalluMHCs, JeJaTb HeoOXoaumble  000OuIeHMUs,
CUCTEMATU3UPOBATh U3YUYEHHOE U MOJABOANTH UTOrU. [IprucTynas K pacCMOTPEHHUIO
TEMbI, y4€OHOT0 BOIPOCHI 1I€JIECO00PA3HO 3apaHee COOOIIUTh yYalIUMCsl, YTO OHU
JOJDKHBI clienarh nocie ux usydeHus. [loctaHoBka Takoil 3amauu crocoOCTBYET
aKTHBH3allMU y4aCTUs CTYICHTOB B YYEOHOM IIpOIIECCE.

5.4. Meroanyeckue peKOMEHJANMH 0 OPraHM3aLMU CaAMOCTOATEJIbLHOI
padoThI CTYACHTOB

B cootBerctBun ¢ tpeboBanusimu PI'OC CIIO o0beM JUCHMILUIMHBI
«EcrecTBO3HaHue» B pabo4ynX y4eOHBIX TUIAHAX HOPMHUPOBAH B aKaJE€MHUYECKHX
Yyacax U BKJIIOYAeT B ce0s ayAUTOPHYIO M CaMOCTOSITEIbHYIO pabOTy CTYIEHTOB.
[Tpu 5TOM Ha CaMOCTOSTENIbHYIO pabOTy CTYACHTOB OTBOJUTCS 36 4acoB.

OBnazeHue 3HaHUSAMU U IPAKTUYECKUMHU YMEHUSMH 110 JUCHUIIIINHE SIBISETCS
HEOOXOJUMBIM  YCJIOBUEM  pa3BUTUA Yy  CTYJIEHTOB  Npo(heCCHOHATBHOU
KOMITETEHTHOCTH, MTHUIIMATUBBI U TBOPYECKOIO OTHOILIEHNUS K Jeny. HenmpeMmeHHbIM
YCIIOBUEM MPO(PECCHOHATIBHOTO CTAHOBJICHUS CTYIEHTOB SIBJISICTCS IPUBJICUYEHUE UX
K CaMOCTOSITEJIbHON y4eOHO-TI03HABATEILHOM IEATETLHOCTH.

[Tox camocrosiTenbHOM pabOTON NOHUMAETCS TUIaHUpyeMasi yueOHasi, yueOHO-
MCCJIeI0BATENbCKAs, HAYYHO-UCCIIE0BATENbCKAs pad0Ta CTYIEHTOB, BBINOJIHEMAs
BO BHEayJIUTOpHOE (ayAUTOPHOE) BpeMs MO 3aJaHUI0 U TPU METOAMYECKOM
PYKOBOJICTBE IIpemnojiaBarelii, HO 0e3 €ero HeNOoCPEACTBEHHOTO ydacTus (Ipu
YaCTUYHOM HEIMOCPEICTBEHHOM YYacTHH MPEenoAaBaTesi, OCTABIAIONIEM BEIYIYIO
poJib 32 pabOTOM CTYACHTOB).

CryneHTam MpeuiararoTcs pas3Hble BHUABl CAMOCTOATENBHBIX 3a/IaHUM,
BBITMIOJIHEHHE KOTOPBIX CIIOCOOCTBYET 0oJiee MOJHOMY YCBOEHHIO TEOPETHUECKHX
3HaHUU U MPAKTUYECKUX YMEHHM 10 OCHOBaM 0€30MacHOCTH KU3HEAEATEIbHOCTH.

B pamkax uzyyaemol AMCHMIUIMHBI MPENIOJIaratoTcsl cliefyromue (GopMbl
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB:
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® U3y4YEHHUE U cUCTeMaTH3alus O(QUIUANTBHBIX TOCYJaPCTBEHHBIX IOKYMEHTOB
— 3aKOHOB, [TOCTAHOBJICHH, YKa30B, HOPMATUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX
MaTepuajioB €  HUCIHOJIb30BaHUEM  MH(GOPMAIIMOHHO-TIOMCKOBBIX  CHUCTEM
«KoncynpranT-1mutocy, «I"apant», rinobansHoi cetu UHTepHeT;

® U3y4yeHUE y4eOHOW, HAyYHOW U METOJMYECKOM JIUTEepaTyphbl, MaTEpUAJIOB
NEPUOANYECKUX U3JAaHUM C MPUBICUYCHUEM AIIEKTPOHHBIX CPEACTB O(UIINATIHHOH,
CTaTUCTUYECKOM, IEPUOANYECKON 1 HAYIHOH HHPOpMAIINH;
paboTa C JEKIIMOHHBIM MaTepUaIOM U CIIPAaBOYHOM JIUTEPATypOil;
KOHCIIEKTUPOBAHHE JINTEPATYPHI;

MOJITOTOBKA JOKJIAJIOB U peeparTos;
BBITIOJTHEHUE TBOPUYECKUX MPOEKTOB (paboT);

® BBINOJHEHUE JIOMAIIHUX 33/IJAHUIM B BUJIE PELICHUS y4EOHO-TTPAKTUUECKHX 33/1a4
IO OTAEIBHBIM TEMaM M pazziesiaM COIEpKAHUs AUCLIMIUIAH U T.JL.;

® COCTaBJIEHUE CXEM, TaOJINIl, MapLIPYTOB U T.I1.;

® pEIICHUE TECTOBBIX 3a/1aHUN;

® y4acTHE€ B KOHKYpCax, OJUMITMAJAX M0 MPEIMETY.

Kaxnaplii BHI CcaMOCTOATENbHOW pabOThl HaNpaBieH Ha JOCTUKEHHUE
ONpeNeNeHHbIX JAuJakThYeckux 1ened. Hanpumep, pabora co crnpaBo4HOM
JUTEepaTypoi HarpaBjieHa Ha GOPMUPOBAHNE OCHOBHBIX OHATUN U3y4aeMOW TEMBI,
paboTa 1O COCTABJICHUIO TaONIUL, TpapUUYecCKUX CXEM IOMOTaeT CTYAEHTY
CTPYKTYPUPOBAaTb M CHUCTEMAaTU3MPOBaTh 3HAHUSA [0 H3Yy4aeMOM TeMe,
AHHOTHPOBAaHWE M  KOHCHEKTHPOBAHUE  CIIOCOOCTBYIOT  AKTHBU3ALMH U
COBEpILICHCTBOBAHUIO ~ YMEHHUM  AHAJIUTHUKO-CUHTETHUYECKOW  mepepadoTKu
JIOKYMEHTA C LIeJIbI0 aHaJIN3a U U3BJICYEHUS] HEOOXOIUMBIX CBEACHUM.

CamMocTosiTeNnbHbIE 3aHATHA N0 AUCIUIUIMHE JOJKHBI OBITh PEryJIsipHBIMH U
cuctemMaTuyeckuMu. HeoOX0IMMO BBIMOJIHATH CUCTEMY CAMOCTOSATENIbHON padOoThI
K K&KJIOMY 3aHSTHIO B TIOJTHOM OOBEME.

[IpeacTaBuM peKOMEHAALMH 110 BBIIOJHEHUIO HEKOTOPBIX BUIOB 3aJaHUM 115
CaMOCTOSATENIbHON paOOTHI.

Pedepar

Pedepar — kpaTkoe u310XKEHHE B MUCBbMEHHOM BUJE COJEP’KAHUS HAYYHOTO
TpyZAa (TpyIOB), TUTEPATYpPhI IO TEME.

Uznoxxenne Marepuasa HOCUT  MPOOJEMHO-TEMAaTHUYECKHIl  XapakTep,
U3JIaraloTCs pa3jMuHble TOUYKM 3pEHUS HAa paccMaTpUBaEMyl0 MpoOJeMmy.
Copeprkanue pedepata J0HKHO ObITH JIorMuHbIM. O0beM pedepara koedsiercs oT
5 no 15 MammMHONMCHBIX cTpaHull uepes 1,5 naTepnana.

Pexomenoayuu no 6blnoIHEHUIO 340AHUA:

1) cocTaBbTe IUIaH U3JIOXKEHUSI MAaTEPUAIIA;

2) mnoxpleputTe JUTEpaTypy IO MpodJieMe UCCIeNOBaHUS, TpPU 3TOM
BOCIIOJIL3YUTECH JIMTEPATYPOH, PEKOMEHIOBAHHOU Y4eOHOM MporpaMMoi;

3) MUCbMEHHO OOPMHUTE KaK]IbIi MYHKT IJIaHA.

Cmpykmypa u ogpopmaenue pepepama

* TUTYJIbHBIU JIUCT;

* [JIaH-OTJIaBJICHUE;
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* BBEJICHHEC (/Ia€TCA TOCTAHOBKA BOIPOCA, OOBSICHSAETCS BBIOOP TEMBI, €€
3HAYMMOCTh M aKTyaJbHOCTb, YKa3bIBAIOTCS 1eJdb W 3a7auu pedepara, naercs
XapaKTEPUCTHUKA UCTIOJIb3YyEeMOM JTUTEPaTyPhl);

* OCHOBHAs 4acTh (KaXXIblii pa3zies OCHOBHOM YacTH PACKPBIBAET OTICIbHYIO
po0JIeMy WIH OJIHY U3 €€ CTOPOH U JIOTUYECKHU SIBIISIETCS IPOJOJIKEHUEM JIPYTOTO);

* 3aKJII0YeHue (MOJBOISATCS UTOTU WM JTaeTcs 000OIICHHBIA BBIBOJ M0 TEME
pedepara);

 Oubnmorpaduyueckoe ommcaHue, KOTOPOE aeT UCXOAHYIO MH(POPMAIUIO O
MEPBUYHOM JIOKYMEHTE.

Hoxnan

Jlokiiang — BHI CaMOCTOSITENBHOM palOThI, MPEACTABIAIOMNN MyOIHYHOE
BeICTyIUIeHHe. [loaroToBka mokmama crmocoOCTByeT (OPMHUPOBAHHWIO HABHIKOB
MCCIIEIOBATENLCKOW PA0OThI, pacIIUPseT TMO3HABATEIbHBIE MHTEPECHI, MPUYydYaeT
MPAKTUYECKU MBICITHTb.

Pexomenoayuu no ebtnoIHEeHUIO 3A0AHUA

[Tpu HanucaHuM AOKJIaa MO 3aIaHHON TEME CIIeTyeT:

1) coCTaBUTH IIaH M3JIOKECHUS MaTepUaa;

2) 1oa00paTh JINTEPaTypy;

3) CcHCTEeMaTHU3UPOBATH MOJTYUYCHHBIC CBEICHUS;

4) chopmyIHpOBaTH BBIBOIBI K 000O0IIICHHUS.

KoncnexkTupoBanue JuTeparypbl

KoHCcneKT — 3T0 KpaTKoe U3JI0KEHHUE COJIEPKAHUS JTUTEPATyPHOTO0 UCTOUYHHUKA.
B cTpykType KOHCHIEKTa BBIJCTSIOT CIEIYIOIIME 4YacTH: BCTYIUICHUE, TJIe
YKa3bIBAIOTCSl Ha3BaHUE MCTOYHUKA, OCHOBHBIE CBEJICHHUS 00 aBTOPE M BBIXOJIHBIC
JJaHHbIC, OCHOBHAs 4YacTbh, TIJI€ PACKpPHIBACTCS COJCpPKaHHE TMEPBOMCTOYHHUKA
(raBHBIE UJEH U TIOJIOXKEHUS, aJbTEPHATHUBHBIC HJICH, KPUTHUECKUE 3aMEUaHUS
aBTOpa, HOBU3HA U BO3MOKHOCTh MPAKTUYECKOTO HCIOJIb30BAHMS), 3aKIIIOUCHUE,
rie GopMyIupyrOTCsi OCHOBHBIC BHIBOIBI U 0000IIICHHUS.

Pexkomenoayuu no 8btnoIHeHUIO 3A0AHUA

1) BHUMATENBHO MPOYTUTE TEKCT C LIEJIbIO MPEABAPUTEILHOIO 3HAKOMCTBA C
€ro CoAEepKaHUEM;

2) eme pa3 MNPOYTUTE TEKCT M YSICHUTE OCHOBHBIE MOJIOXEHUS, CUCTEMY
JIOKa3aTebCTB U JIOTUKY PacCyKJICHUS aBTOPa;

3) pa3genuTe TEKCT HAa OCHOBHBIE YAaCTH M COCTAaBbTE IUIAH MPOYHUTAHHOTO
TEKCTa,;

4) chopmynupyiTe IIaBHBIC MBICIU KaXJI0W BBIACICHHOW YacTH (TE3UCHI) U
MOCJIE0BATEIBHO U3JI0KHUTE UX, MOJKPEIUB IPUMEPAMH;

5) B TEKCT KOHCIIEKTAa MOXET€ BKJIIOUUTh COOCTBEHHBIC MBICIH, BBIBOJIBI,
3aMeYaHus U OLEHKY MePBOMCTOYHHKA.
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