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1. MACHOPT PABOYEM ITPOI'PAMMBI YYEBHOW JUCIHUIIJIAHBI
B/. 06 EcTecTBO3HAHHUE

1.1. Hesan u 3aa0a4u y4e0HO JUCHUIJINHBI

Heabio u3ydeHUs TUCHUIUIMHBI SIBJISIFOTCS *OCBOCHHE 3HAHUN O COBPEMEHHOMU
€CTEeCTBEHHO-HAyYHOUW KapTHMHE MHpa M METOJaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C
HanOoJiee BOXXHBIMU WJESIMH W JOCTHIKEHUSMH €CTCCTBO3HAHUS, PA3BUTHE TEXHHUKU U
TEXHOJIOTHH.

3anaum uzydyeHust y4eOHOI I CHUTTUHBI:

- OBJIAQJICHUE YMCHHSIMH TPUMEHSTH MOJYYCHHBIC 3HAHUS JUISI OOBSICHEHUS
SBJICHHM OKPYKAIOIIET0 MHUpPa, BOCHPHATHS WH()OpPMAIMK €CTeCTBEHHO-HAYYHOTO U
po¢heCCUOHAIBHO 3HAYMMOT'O COJICP KaHUsI;, pa3BUTHE UHTEIUICKTYyaIbHBIX, - TBOPUECKHUX
CITIOCOOHOCTEM M KPUTUYECKOTO MBINUICHUS B XOJE€ IPOBEACHUS IPOCTEHIIMX
HCCIICIOBAaHMM, aHAlIU3a SBJICHUM, BOCTIPUATHS U MHTEPIPETAIIUH €CTeCTBEHHO-HAYYHOM
uHdopmanuu;

- BOCIHTaHUE YOEKICHHOCTH B BO3MOYKHOCTH IO3HAHMS 3aKOHHOW MPUPOIBI U
HCIIOJB30BaHUS JOCTHKEHUM €CTECTBEHHBIX HAyK IS Pa3BUTHUS [UBUIW3AIMHA U
MOBBIIIICHUS Ka4eCTBA YKU3HU,

- TNPUMEHEHHE CCTECTBEHHO-HAYYHBIX 3HAaHUW B  IpodeCcCHOHATLHON
NEATEIbHOCTH W IIOBCEOHEBHOW  JKM3HM JUId  oOecredueHust  O€30MacHOCTH
KUZHEACATEIBHOCTH; TPAMOTHOTO MCIIOJIB30BaHUS COBPEMEHHBIX TE€XHOJIOTHIA;

1.2 Mecto  y4yeOHO  JMCUMIUVIMHBI B  CTPYKType  OCHOBHOIA
npodeccHoHAIBLHONH 00pa3oBaTeibHON mporpammbl: yueOHas aucuuruimHa BJL.06.
EcrecTtBo3HaHme BxoauT B 0O0pa3oBaTenbHbIM LMK 0a30BBIX H  MPOQPHUIBHBIX
JTUCLUIUIVH.,

1.3. TpeGoBaHus K pe3yibTaTaM OCBOCHUA Y4eOHOM IMCIUNJINHBI:

B pesynbTaTe ocBoeHUs Y4eOHON AUCITUTUTMHBI 00YYarONTUICS JOJKEH 3HATD

- CMBICJI TOHSITUW: €CTECTBEHHOHAYYHBIM METOJ MO3HAHMS, AJIEKTPOMArHUTHOE
oJIe, DJIEKTPOMArHUTHBIC BOJIHBI, KBAaHT, XMMHUYECKasl PEaKIlysi, MaKpOMOJIeKyJia, OOk,
KaranuzaTop, hepmMeHT, kKieTka, nuddepennmanus kinerox, JJHK, Bupyc, bnonornyeckas
ABOJIIONMS, OMOpazHooOpa3ue, OpraHu3M, MOMyJslus, dJKOocucTema, Ouocdepa,
caMOOpraHu3alus;

- BKJIAJ] BEJIMKUX YYEHBIX B (POPMHUPOBAHUE COBPEMEHHOI €CTECTBEHHOHAYUYHOMH
KapTUHBI MUPA.

B pe3ynbTaTe 0CBOCHUS TUCHUILIMHBI 00YYaIOIIUNACS JOJKEH YMeThb:

- [pUBOJUTH  TNPUMEPBl  OKCIEPUMEHTOB U (WaM)  HAOJIIOJEHUH,
00OCHOBBIBAIOIUX:  CYIIECTBOBAHWE JJICKTPOMAarHUTHOTO TOJS W  B3aUMOCBSI3b
ANEKTPUYECKOTO M MAarHUTHOTO TOJIEH, BOJHOBBIE U KOPIYCKYJISIPHBIE CBOMCTBA CBETA,
HEOOpPAaTUMOCTh TETUIOBBIX IMPOIIECCOB, 3aBUCHMOCTH CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJ, 3aBUCUMOCTb CKOPOCTHM XUMHUYECKON peakuuu OT TeMIeparypbl H
KaTaJn3aTOPOB, KJIETOYHOE CTPOECHUE KMBBIX Opranu3mosn, posub JIHK kak HOcurens



HACJIEJACTBEHHOW WH(MOPMAITUH, YBOIOIUIO KUBOW MPUPOIBI, MPEBPAIEHUS YHEPTHU U
BEPOSITHOCTHBIN XapaKTep IMpOILIECCOB B JKUBOW M HEKMBOW MPHUPOJE, B3aUMOCBS3b
KOMITOHEHTOB KOCUCTEMBbI, BIUSHUE JEATEIHHOCTU YEIOBEKA HA SKOCUCTEMBI;

- OOBACHATH NPHUKIAJAHOE 3HAYCHHE BAXKHEUIMX JOCTHKEHUH B 00JacTu
€CTECTBEHHBIX HayK JJIg: pPa3BUTUS DHEPreTHUKU, TPAHCIOPTa U CPEJCTB CBS3H,
MOJIYYCHHUS] CHUHTETUYECKHX MAaTepUalioB C 3a/laHHBIMU  CBOMCTBaMH, CO3JaHUS
OMOTEXHOJIOTHM, JIeUeHHs] THPEKIIMOHHBIX 3a00J1€BaHUM, OXpaHbl OKPY>KAIOIIECH Cpebl;

- BBIBUTATh THIOTE3bl M TpEIarath MyTH WX NPOBEPKH, JEJaTh BBIBOILI Ha
OCHOBE JKCIIEPUMEHTAIIBHBIX JTaHHBIX, MPEACTABICHHBIX B BUJE Tpaduka, TaOIUIBI WIIN
JUarpaMMel;

- paboTaTh ¢ €CTECTBEHHOHAYYHOU MH(OpMaIeid, Cotep Kalieincsi B COOOIICHMSIX
CMMU, wuHTepHET-pecypcax, HAyYHO-TOMYJSIPHOW JHUTEpaType: BIAJETh METOJAMH
MOWCKA, BBIACIATH CMBICTIOBYIO OCHOBY M OIIEHUBATH JIOCTOBEPHOCTH MH(OpMaLIUN

- HCMOJB30BaTh MNPUOOPETEHHbIE 3HAHMS W YMEHHS B IPAKTUYECKOU
JESITEILHOCTU M TIOBCEIHEBHOW J>KM3HU JJIsi OLICHKW BJIMSIHUSI Ha OpPraHU3M 4YelloBeKa
AIIEKTPOMATHUTHBIX BOJH M PAJUOAKTUBHBIX U3TyYEHUH.

1.4. PexomeHayeMoe KOJUYECTBO YaCOB HA OCBOEHHE NMPOrpaMMbl y4eOHOI
AUCIHUNJIMHBI:

MaKCUMaJIbHOU yueOHOM Harpy3ku odyudatomierocs: 168 yacos;

00s13aTeIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromerocs: 122 qacos;

CaMOCTOATENbHOM paboThl 0Oy4varouierocs 46 4acos.



2. CTPYKTYPA M COJEP)KAHUE PABOYEMN ITPOI'PAMMBI YUYEFHOM
JANCIUITJIMHBI
2.1. O0bem paboueil nporpaMMbl Y4eOHOM TUCHMILIMHBI

Bua y4eOHoii padoThI Oovem uacos

MaxkcuMasibHasi yyeOHas Harpy3Ka (Bcero) 168
O0s13aTesibHAs ayIMTOPHAsA yueOHasi Harpy3Ka (Bcero) 122
B TOM YHCJIE!

JleknnoHHbBIE 3aHATHSA 66

IPAKTUYECKHE 3aHSITHS 56
CamocrosiTesibHas paboTa o0yuawierocs (Bcero) 46
IIpomexkyTounas arrecrauusi B popme oupgepenyuposannoco 3auéma




2.2. Conep:kaHue y4eOHOH TMCUUTIIMHBI

HaumenoBanue | Conep:kanue yueOHOro MaTepuaja, JadopaTopHble U NMpPaKTHYeCKHe PadoThl, camocTosiTeibHass, O0bem | YpoBeHb
pa3inesioB M TeM | padora o0yyalolmuxcs, KypcoBasi padot (IPoeKT) (eciu npedycmompensl) 4acoB 0CBOEHMSI
1 2
Paszoen 1. DU3UKA
Tema 1. Cooepoicanue yuednozo mamepuana 2 1
Beenerue 1] ®dusuka — dyHaameHTalbHAs Hayka O mpuponae. EcrecTBeHHO-Hay4YHBIH METOJ] TMO3HAHHS, €ro
BO3MOXXHOCTH M TPaHUIIBI IPUMEHHUMOCTH. EIMHCTBO 3aKOHOB MPHUPOJBI M COCTaBa BEIIECTBA BO
Bcenennoit. OTKpbITHS B (U3KMKE — OCHOBA MIPOrpecca B TEXHUKE U TEXHOJIOTUU MTPOU3BOJICTBA.
CamocrosiTe1bHas padoTa 00y4yaommxcst 2
. BBITMIOJTHEHHUE TOMAIITHUX MPAKTUYECKUX 33aJJaHUM 110 JIEKIIMOHHOMY KYpCY;
Tema 1.1. Conep:xaHue yueOHOT0o MaTepHaJia 6 2
Mexanuka 1

Kunemaruka.

Mexannueckoe namxeHue. Cucrema otcuera. Tpaektopus nsuwxkeHusd. Ilyts. Ilepememienue.
PaBHOMepHOE npsimonuHeliHoe nBrkeHne. CkopocTh. OTHOCUTENFHOCTh MEXAHHUUECKOTO JIBUXKECHHUS.
3akoH crnoxeHus ckopocteil. ['paduku apmxenus. CpemHsis CKOPOCTh NPU HEPABHOMEPHOM|
JNBUKEHUU. MrHOBEHHAss CKOpPOCTb. PaBHOYCKOpPEHHOE NPSIMOJMHEWHOE [BH)KEHHE. Y CKOPEHHE.
CBoOoanoe manenue ten. KpuBonuHelHoe ABMKEHUE. YTIIOBas CKOPOCTh. PaBHOMEpHOE JIBUKEHUE
0 OKpYXHOCTH. LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

JAunamuka.

Macca u cuna. B3aumoneiictBue ten. 3akonbl guHamMukd. Cuisl B npupoze. CrnocoObsl n3MepeHus
cui. MHepunaneHas cuctemMa oTcueTa. 3aKOH BCEeMUPHOTo TAroTeHus. HeBecomocTh.

3akoHbI cOXpaHeHUsi B MexaHuke. VMmynbc Tena. 3aKOH COXpaHEHHs UMITylbca. PeakTHBHOE
nBukeHne. Mexanudeckas pabora. MourHocTs. PaboTa cuiibl TATOTEHUS, CUIIbI YIIPYTOCTH U CHUJIBI
Tpenus. Mexanuueckass »Heprusi. Kunermdueckas sHeprus. Kunerumdeckas sHeprus u pabota.
[ToTennmanpHass »dHEpPruss B TpaBUTAMOHHOM ToJie. lloTeHmuManpHasT DJHEPTUs  yIOpyro
ne(OpPMUPOBAHHOTO Tela. 3aKOH COXpaHEHUs TIOJTHOW MEXaHUYECKOM SHEPTUu.
JdemMoHcTpanuu

OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.




Buipl MeXaHMYECKOrO JBHKCHUS.

HNHepTHOCTS TEIL

3aBHCUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CHJIbI, IEHCTBYIOLIEH HA TEJIO.
PaBeHCTBO M MPOTUBOIOJIOKHOCTDh HAMPABIICHUS CUJT ACHCTBUS U TPOTUBOICHCTBHUS.
HesecomocTs.

PeakTuBHOE ABUXKEHUE, MOJIETH PAKETHI.

N3meneHnne sHepTruu Mpu COBEPIICHUU PAOOTHI.

IIpakTHYeckoe 3aHATHE
Pemenne 3amgau mo teme: «Mexanuueckoe neumxenue. [lepemerenue. [1yts. Ckopocts. PaBHOMEpHOE
HpﬂMOJ’IHHGﬁHOG JABHUKXCHUC)H).

HccnenoBaHue 3aBUCUMOCTH CHITBI TPEHHS OT Beca Tea.

Pemenue 3amau mo Teme: «3aKkoH coXpaHEHHsI UMIyJibca. Pabora cuimbl. MomHOCTE. DHEprus. 3aKoH|
COXpaHEHHsI ITOJTHOW MEXaHHUYECKOU IHEPTUNY.

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst

. U3y4eHHE OT/ENbHbIX TEM, BBIHECEHHBIX Ha CaMoCTosTeIbHOe paccMoTpeHue; («IlepBbrif
pycckuii akaneMuk M.B.JloMoHOCOBY);
. MOJTrOTOBKA K BBIMOJIHEHUIO KOHTPOJIHBIX pabOT U TECTOB.

Tema 1.2
OcHoBBI
MOJIEKYJISIPHOM
buzuku
TEPMOJIUHAMUKHU

Coaep:xanue yueOHOT0 MaTepuaJia

U

1| Moaexyasipuas ¢pusuka.
AToMHCTHYECKasl TeOpUsl CTPOEHHUs BelecTBa. HabmioqeH!sT U OMBITHI, MOATBEPKAAIONINE ATOMHO
MOJIEKYJISIPHOE CTPOCHHE BellecTBa. Macchl W pa3Mepbl MOJIEKyJ. TemnnoBoe IBH)KEHUE YACTHI]
BelecTBa. bpoyHosckoe aBrmkeHue. MneanpHbiii ra3. Temneparypa Kak Mepa CpeIHEN KUHETUYECKOM]
SHEPTUM YaCTHIl. YPaBHEHHWE COCTOSHHUS UACAIbHOrO0 Ta3a. M3omporecchl W uX Tpaduky.
OOBbsICHEHHE arperaTHbIX COCTOSIHMM BellecTBa M (Da30BBIX MEPEXOJ0B MEXIy HUMHU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHBIX TpenacTaBieHuid. CBsA3b MEXKIY [aBICHUEM UM CPEIHEN KUHETUYECKOM
sHeprueil momnekyn rasza. PabGora raza. Monens kunkoctd. IloBepXHOCTHOE HATSIKEHUE W]
cmaunBanue. Kpucrammmaeckue u amopdHbie BenecTBa. JKuakue KpucTalIbl.

2 | TepmoamHAMUKA.

Buytpennsis sueprus. Pabora m TeruiooTmada Kak CHocOObl W3MEHEHWsS BHYTPEHHEH JHEpPTHUH.




IlepBblii ¥ BTOpPOl 3aKOHBI TepMOAWHAMUKH. [IpuHumnel necTBus TemaoBbix MamuH. KII/]
TEIJIOBBIX JBUTaTesiei. TeruioBble MallMHBI U HMX HNPUMEHEHHE. OKOJOTUYECKHE MpOoOJIeMBlI,
CBSI3aHHBIE C IPUMEHEHHEM TEIUIOBBIX MAlINH, U IPOOJIEMbI SHEProcOepeKeHuUs.

JleMoOHCTpaL U

JIBukeHure OpOyHOBCKUX YaCTHII.

Auddysus.

SIBeHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAYUBaHMSL.

Kpucramnsl, amopdHbIe BemecTBa, )XUAKOKPUCTALNTNIECKUE TEa.

V3MeHeHne BHYTPEHHEH SHEPTryuu Tell IPU COBEPIICHUHN PAOOTHI.

IIpakTHyeckoe 3aHsITHE

Pemrenue 3amau mo teme: «Pa3mepsl U Macca MOJEKya u aToMOB. CKOPOCTH JBYIKEHHSI MOJICKYJ M HX
U3MEpPEHUECH.

Peurenue 3amgau o teme: «BHyTpeHHss sHeprus. TermoeMKocTb. Y ieiabHas TeIUIOEMKOCTh. Y paBHEHHE
TEIIIOBOro OaaHca.

CamocrosiTeibHas padoTa 00y4yaommxcst
(] MMOATrOTOBKA K BBIITOJHCHUIO IMPAKTUYCCKUX pa60T: KOHCIICKTUPOBAHHUEC, HOI[60p JUIAKTHYCCKUX
MaTepHajoB, aHAIM3 U pepepupoBaHUE METOJUYECKONH M Y4eOHOM JUTepaTrypbl IpU BBIIOJIHEHUH
CUCTEMBI CAaMOCTOSITENIbHBIX Pa0OT 110 JIEKIMOHHOMY KYpCY;

. MOJTrOTOBKA K BBIMOJHEHUIO KOHTPOJIBHBIX pabOT U TECTOB.

Tema 1.3
OCHOBBI
BHGKTpOI[I/IHaMI/IKI/I

Coaep:xanue yueOHOIro MaTepuaJia

DJIeKTPOCTATUKA.

B3aumMopeiicTBue 3apsEHHBIX Tel. ODJIEKTPUUECKHM 3apsii. 3aKOH COXPAaHEHUs BJIEKTPUUYECKOTO,
3apsana. 3akoH KynoHa. DiekTpocTaTiyeckoe 1MmoJie, €ro OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEXKTY
HHUMH.

ITocTOSIHHBIH TOK.

[TocTostHHBIN nekTpruyeckuil Tok. Cuia TOKa, HalpsKEHUE, MIEKTPUUECKOE COMPOTUBIICHHE. 3aKOH|
Oma 1 yyacTKa IENH U MOJTHOM 3JIEKTPUYECKOM TETIH.

MarsuTHoe 1oJie.

MarHuTHOE MOJie€ U €r0 OCHOBHBIE XapaKTEPUCTUKH. [[elicTBME MAarHMTHOIrO MOJS HAa MPOBOJHHK C|




TOKOM.

3akoH AMriepa. DIeKTpOABUTaATENb. SBICHHUE SJIEKTPOMArHUTHOM UHTYKIIUH.
JdemoHcTpaumuu

DnekTpu3anus Teil.

B3anmoneiicTBre 3apsyKeHHBIX TEII.

HarpeBanue npoBOJTHUKOB C TOKOM.

OnbIT Opcrena.

B3anMopeincTere MpoBOIHUKOB C TOKOM.

JleficTBe MarHUTHOTO TIOJISI HAa MPOBOJITHUK C TOKOM.
Pabora aiekrpoaBuraTes.

SIBneHMe ANEKTPOMArHUTHOW UHTYKITHH.

IIpakTHyeckoe 3aHATHE

Pemenne 3amau mo Teme: «OIeKTpuUYecKHe 3apsabl. 3aKOH coxpaHeHus 3apsga. 3akoH Kysona.
DIIEKTPUUYECKOE TTOJIEY.

COopka 3JeKTpUUYECKOIl LIeTId U U3MEPEHHE CUIIBI TOKA U HANIPSDKEHUS Ha €€ Pa3IMYHBIX y4acTKax.
Pemenne 3amau mo teme: «3akoH Owma mis monHou 1ienu. CoenuvHEHHE TPOBOJIHUKOB. PaboTa u
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKa».

Pemenue 3amay mo teme: «BeKTOp MHAYKIMM MarHUTHOTO moiis. JIedCTBME MAarHUTHOTO TOJIS HA
MPSIMOJIMHEMHBINA MPOBOIHUK C TOKOM. 3aKOH AMIiepa».

CamocrosiTe/ibHasi padoTa 00y4aroUuXcst

. BBITIOJTHEHHUE TOMAIITHUX MPAKTUYECKUX 33aJJaHU 10 JIEKIIHOHHOMY KYpCY;

o I/13yT~I€HI/Ie OTACJIBHBIX TEM, BBIHCCCHHBIX Ha CaMOCTOSTCIIBHOC paCCMOTpeHI/Ie;
(«HaHOTexHONOTHSI KaK MPUOPUTETHOE HAIPABJICHUE Pa3BUTHsI HAYKH U MPOU3BOJACTBA B Poccuiickoi
deneparumny);

Tema 1.4
Konebauns
BOJIHBI

Coaep:xaHue yueOHOT0o MaTepHaJia

b4l

MexaHn4yecKune KoJIe0aHUsA U BOJHBI.
CBoOonubie konebanwus. [lepuon, yactota u ammuuTyaa konebanuil. ['apmMoHndeckue KoneOaHUs.

MexaHndecKre BOJTHBI M UX BUBI. 3BYKOBI)IG BOJIHBI. Y.]'II)TpaSBYKOBI)Ie BOJIHBI. y.]'II)Tpa?;BYK n €ro

10



UCIOJIb30BaHUE B MEIUILIMHE U TEXHUKE.

DJIeKTPOMArHUTHbIE K0JIeOAHHUS U BOJIHBI.

CBoOonHbIe 3neKTpoMarHUTHbIE KoseOanus. KoneOaTenbHbI KOHTYp. DJIEKTPOMarHUTHOE IOJIE.
DJIeKTpOMarHuTHbIE BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.

CBeToOBbBIE BOJIHBI.

PazButue npeacraBiaeHuit o npupojie cBeTa. 3aKOHBI OTPAKEHUS U MPEJIOMIICHUSI CBETA.
JIuH3BbI.

dopmyiia TOHKOU JIMH3BI.

JdeMoHcTpannn

Konebanus MaTeMaTHYeCKOTO M MPYKUHHOTO MASTHUKOB.

Pabora anekrporeneparopa.

W3nydyenne u nmpuemM 3J1eKTPOMarHUTHBIX BOJIH.

PamnocBs3e.

Paznosxxenue 6enoro cBeta B CEKTP.

HNuTtepdepentus u qudpakims cBeTa.

OTpakxeHHe U MPETOMIICHHE CBETA.

OnTudeckue MpudOpEI.

IIpakTHyeckoe 3aHATHE
N3yuenne konebaHnit MaTeMaTUYECKOr0 MasiTHUKA.
W3yuenue untepdepeHnu u qudpakium CBeTa.

CamocrosiTe/ibHasi padoTa 00y4YarouXcst
. W3YYEeHHUE OTACNbHBIX TE€M, BBIHECEHHBIX HA CaMOCTOSITENbHOE paccMoTpenue; («Pu3uka Wi
MYy3bIKaJIbHOE UCKYCCTBO. L{BETOMY3BIKA.»);

Tema 1.5
OIEeMEHTBI
KBaHTOBOM
buzuku

Coaep:xaHue yueOHOT0o MaTepHaJia

KBaHTOBBIC CBOJiCTBA CBETA.
KBanroBas runoresa [Inanka. @orosnekrpudeckuii 3hPext.
duszuka aroma.

11



Mopnenu ctpoenust atroma. OnbiT Pezepdopna.

DuU3UKa AaTOMHOTO S/IPA M 3JIeMEHTAPHBIX YaCTHII.

CoctaB u cTpoeHHe aroMHOro sjapa. PannoakTuBHOCTB. PammoakTHBHBIE H3ITy4eHUS U UX
BO3JICUCTBHUE HA KUBBIC OPTaHU3MBI.

JemMoHCTpauMu

Dorodaddexr.

DOTO3IEMEHT.

N3nydenue nasepa.

JluneiuaTelie CEKTPHI PA3IUYHBIX BEIIECTB.

CueTyuk HOHU3HUPYIOLIUX U3TyUYEHUH.

IIpakTH4yeckoe 3aHATHE
Pemrenne 3amau no teme: «KBantoBas rumore3a IDmanka. @oroHbl. BHemHuN M BHYTpEHHMI
doTosnekTpruueckuii dPpPexTy.

CamocrosiTe/ibHasi padoTa 00y4YaroLuXCcs
. U3YyYEHUE OTAETbHBIX TeM, BBIHECEHHBIX Ha CaMOCTOATEIbHOE paccMoTpeHwue; («Dusmdeckue
METO/Ibl KCCIIEIOBAaHMUS TAMSITHUKOB UCTOPUH, apXUTEKTYPhl U POU3BEIECHUI HCKYCCTBA.»);

Tema 1.6

Coaep:xaHue yueOHOTro MaTepHaJia

Bcesennas u e¢
3BOTIOLUA

Crtpoenue u pazsurue BeesnenHoii.
Mogens pacmupsitonieiics BeceneHHOM.
IIpoucxoxnenune CoTHEYHOH CHCTEMBI.
CoBpemeHHas (pusnveckasi KapTuHa MUpPA.

IIpakTHYeckoe 3aHATHE
Crtpoenue u pazputue BeeneHHo.
IIpoucxoxaenne CoIHEUHONW CUCTEMBI.

CamocrtosiTeibHast padoTa 00yuyaommxcst
. U3y4eHHE OTAEIbHBIX TE€M, BBIHECEHHBIX Ha CaMOCTOsTeNbHOE paccMoTpeHue; («Pusuka B
COBPEMEHHOM ITUPKEY);
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2 cemecTp

Paszngea 2.
XumMus.
Yacrp 1. O011asi 1 HEOPraHuvYecKasi XMMUS
BBenenne Copnep:xanue y4e0HOI0 MaTepuaJia
XuMHUYECKas KapTHUHa MHUpa KaK COCTaBHAash 4acTh €CTECTBEHHO A
HAay4yHOW KapTUHbI MHUpa. Pojlb XUMHM B JKM3HU COBPEMEHHOIO
oO11ecrTna.
[IpyuMeHEeHNE NOCTMKEHUM COBPEMEHHOW XWMHUU B TYMaHUTapHOM
chepe nesaTeIbHOCTH O0IIECTBA.
CamocTosiTesibHAasi padoTa 00y4arOIIMXCH
Pedeparsl, ciaiigbl. Poas XMMUM B )KM3HU COBPEMEHHOTO O0IIECTBA
Tema 2. 1. Coaep:xxanue yueOHOro MmaTepuajia
OcHoBHbIE Ipeamer xumum. Bemectso. AtoM. Monekyna. XuMUYeCKHid
MOHATHSA U

3aKOHbI XUMHUH

AJIEMEHT U (JOPMBI €r0 CYLIECTBOBAHMUS.

IIpocThie u cioxkHbIe BemecTBa. M3Mepenue BemecTBa. OCHOBHBIE
3aKOHBI  XUMHHM.  OTpaxkeHWe  XMMHYECKHX  CIO)KETOB B
IIPOU3BEACHUAX XYA0KECTBEHHOM JIUTEPATyPhl U HCKYCCTBA.
JMemonctpanuu. Habop mMozeneit aToMoOB U MOJIEKYI.

N3mepenne BemiectBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca aTOMOB U
MOJIEKYJI.

OTHOCUTENBHBIE aTOMHAsi M MOJIEKYyJIApHas Macchl. KonumdecTBo
BemiectBa. [locTtossnnass ABoragpo. MonsipHag Macca. 3akOH
ABorazipo. MoJisipHbIif 00bEM Ta30B.

KonuuecTBeHHBIC N3MEHEHUS B XMMUM KaK YaCTHBIN cnyqaﬁ 3aKOHOB
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nepexofa KOJIMYECTBEHHBIX W3MEHEHUWH B KayecTBEHHblE. M.
B.JIOMOHOCOB — «II€pBBIN PYCCKUM YHUBEPCUTET.
Mnmoctpanyy 3aKk0Ha COXpaHEHHsI MacChl BEILIECTBA.

HpaKTqucmle paﬁoTbI Pemenue 3a1ay Ha OCHOBHBIE TTOHSATHUS U 3aKOHBI XUMHMHU

CamocrosiTesibHAs pa0doTa 00y4AOIINXCH
Pedepatbl, BUgeoMmarepuasbl. AJIOTpONUs METaUIoB. M30Tonbl Bogopoaa.
O30HOBBIE JIBIPBI.

Tema 2.2. Conepskanue yueOHOro MaTepuaJia
Hepnomieck OTKpHBITHE TIEPUOJAUYECKOTO 3aKOHA.
1M 3aKOH U [lepomuyeckas  CHCTEMa  XUMHUYECKMX  oneMeHtoB  JIM.
IMepuognueckal MeHJieieena.
i cHcTeEMa 3HayeHHe IEPHOIUYECKOrO 3aKOHA M IlepHOAMYECKOM CHCTEMB]
XHMHTICCKHX xumudeckux sneMentos J[.M. MenzeneeBa 1 pa3sBUTHS HAyKH U
JJIEMEHTOB HOHUMaHWs XUMUYECKOM Kaptuubl mupa. J|. WM. Mengenee 00
AH. 00pa30BaHNMH U TOCYIAPCTBEHHOM MOJHUTHKE.
Menneeesa. Jlemoncrpauus Pasiuunpie  (GOpMBI  NEPUOAUYECKOW  CHCTEMBI
xuMu4deckux snemeHToB .M. Menneneena.
CamocrosiTesibHas padoTa 00y4ar0IMXCH.
Bugeomarepuainl, pedeparbl, TeCTOBble 3aJaHHsl. I[IPEANOCHIIKM  OTKpPBITHS
nepuoauueckoro 3akoHa. JKus3Hb u aestenbHocTh J[.M. MeHnneneeBa. 3HaueHuUE
nepuoauueckoro 3akona /[.M1.Menaeneesa njist HayKku.
Tema 2.3. Coep:xanue y4eOHOIr0 MaTepuaJia
Crpoenne KoBaneHTHast CBA3b: HENOJsApHas M nojsapHas. HoOHHAsS CBA3b.
BellecTBA.

Karnons! u annonsl. Metajuimyeckas cBsizb. BogopoaHas CBs3b.
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JleMoHCcTpanus.
OOpa3pl BEMIECTB U MATEPHATIOB € Pa3IUYHBIMUA TUIIAMH XUMHUYECKOH]
CBSI3H.

CamocrosiTesibHasi paboTa
Buneomarepuainsl, pedeparsl, TecTOBbIE 3aaHus1. BUIbI XUMUYECKOMN CBSI3U.

Tema 2.4.
Boaa.
PactBOpHBI

Copaep:xanue y4e0HOIro MaTepualia

Bopa. Bona B mnpupone, ObITy, TEXHHMKE M Ha NPOU3BOJICTBE.
Ou3nyecKne W XHMHUYECKHE CBOMCTBAa BOJbl. ONpecHEHHWE BOJBI.
ArperatHsie COCTOSIHUSI BOJBI U €€ NEPEXOAbl U3 OJHOTO COCTOSIHUS B
JIPyTOE.

XuMH4YecKHe peakumu.

[ToHsiTHE O XMMHYECKOW peakuuu. THUIBI XUMUYECKUX PEAKIHM.
CKOpOCTh peakiuu U (paKkTopsl, OT KOTOPHIX OHA 3aBUCHT.
JemoncTpanuu. ®u3nueckue CBOMCTBA  BOJBI:  MOBEPXHOCTHOE
HATSDKCHUE, CMadMBaHWE. XUMHYECKHE PEaKIUU C BBIJACICHUEM|
TETJIOTHI.

IIpakTnueckune pad6orbl CBoiicTBa BOJIbl. CKOPOCTh U TUIIBI XUMHUUYECKUX PEAKIIHUA

CamocrosiTe1bHas padoTa 00y4ar0IMXCH
Buaeomarepunainsl, pedgeparsl, TeCTOBbIE 3aJaHusl. Boaa Kak peareHT U Kak cpefa A
XUMHUYecKkoro npouecca. Tunsl pactBopoB. XKusHb u nedarenbHocts C. Appennyca.
Bxnaa oTe4ecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU AIIEKTPOIUTHUECKON TUCCOIUALIUY.
YcTpaHeHue )KeCTKOCTH BOJIbI Ha POMBIIIIEHHBIX IPEANPUATHUSX.

PacTBOoppl BOKpPYr Hac. YcCTpaHEHUME IKECTKOCTH BOJbl HAa IPOMBIIUICHHBIX

MPEINPUSITUSX.
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Tema 2.5,

Copep:xanue y4eOHOI0 MaTepuaJia

Heoprauuueck
ue
COeIMHEeHMS.

Knaccunduxanus HEOPraHUu4YeCKux COeIUHEHU U UX
cBoiicTBa. OKCUIbI, KUCIOTHI, OCHOBAHUSI, COJIU.

Ilonsitue o ruagpoJsmse coJeid. Cpena BOJHBIX PAacTBOPOB COJICH:
KUCJIasi, HeWTpasjbHas, IenodHasds. Bomopoxubelii mnokasarens pH
pacTtBopa.

Metasibl. O6mme pu3nyeckre 1 XUMUYECKUE CBOMCTBE METAJIIOB.
Hemertanabl. O61mas XapaKTEPUCTHUKA TJIaBHBIX MOArPYII]
HEMETAJJIOB HA IPUMEPE TraJIOr€HOB.

BaxHeimme coeguHEHUsT METAUVIOB MU HEMETAUIOB B MPUPOJE WU
XO3SIUCTBEHHOW IESITETbHOCTH YEIOBEKA.

Memannvl u cnaagvl Kak xyoodxcecmeenuvii mamepuan. CoeouHenusy
Memannog Kaxk COCMAGHAsl Hacmb Cpeocme U300pasumenbHo2o|
uckyccmsea. Hememannwvt u ux coeoumeHus Kaxk cOCMABHAS 4acCmy
cpeocme u306pa3umenbHO20 UCKYCCmeda.

JleMoHCTpaIUu.

B3aumopeiicTBue MeETalioB € HeMeTaulamMu (LIMHKa € CEepoi,
ATIOMHHUSL C KOJOM), pacTBOpaMM KHCJIOT M mienodeil. ['opeHwue
MeTauioB (IIMHKA, Keje3a, MarHusi) B Kuciopone. BzaumoneincTue
a30THOM W KOHUEHTPUPOBAHHOW CEPHOM KHUCIOT C MEIBIO.
BoccraHOBUTENIBHBIE CBOWCTBA METAJIIOB.

IIpakTueckune padoTbI
Onpenenenue pH pactBopa coneil.
BzaumopaencTBre METAIIIIOB C PACTBOPAMU KUCIIOT U COJIEH.

CamocrosiTesibHas padoTa 00y4ar0IMXCH.
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BuageomarepuaJibl, pedeparsl, TeCTOBbIE 3a1aHUS.

Kucnorel m menoun B MOBCEAHEBHOW ku3HHW. HMuaukaropel. lcnonb3oBaHue
MUHEPATBHBIX KHCIOT Ha MPEANPHUATHAX pazaudHoro npoduis. CepHas KUCIOTa — «XJIe0
XUMHUYECKON MPOMBIIUIEHHOCTH». OKCHUIBI M COJM KaK CTPOUTEIbHBIE MaTepHUabl.
Hcrtopus rumnca. [loBapeHHast cojib KaKk XMMHUYECKOE ChIpbe. POJIb METAIIIOB B UCTOPUU
YEJIOBEYECKOW LMBWIM3AIMU. VICTOpUA OTEYECTBEHHOM YEpHOW MeTtaurypruu. Mcropus
OTEUYECTBEHHOW LIBETHON MeTalTyprur. COBpEMEHHOE METAILTYPTrUY€CKOE TPOU3BOJCTRO.
CrienManbHOCTH, CBSI3aHHBIE C 00paOOTKOM MeTayioB. Pollb MeTalioB M CIUIABOB B
HAy4YHO-TEXHUUYECKOM Mporpecce. Koppo3us MeTamioB u crnocoObl 3alUThl OT KOPPO3HUHU.

Yactpb 2. Oprannyeckasi Xumms

Tema 2.6.

Copep:xanue y4eOHOI0 MaTepuaJia

Oprannyeckue
cOoeIMHEHMS

OcCHOBHBIC IOJIO)KEHUSI TEOPHMH CTPOEHHMSI OPraHUYEeCKHX|
coequHeHuil. MHOroOOpa3ue XuMHuueckux coenuHeHuil. [loHsTHE
VM30MEPUH U TOMOJIOTUU. Y TJIEeBOAOPOAbI

[IpenenbHbIE u HEnpeaebHbIe YIJI€BOJAOPOIBI. Peaknus
noauMmepusanuu. [IpupoiHbpIe HCTOYHUKH YTIIEBOJAOPOIOB.
YrineBonopoapl Kak OCHOBA MEXIYHApOAHOIO COTPYIHUYECTBA U
BOKHEUITUN UCTOYHUK (popMupoBanus Otoxeta P.D.
Kucaopoaocoaep:kamme oprannyecKue BemecTsa.

[IpencraButenu KUCIOPOAOCOACPKAIMMX OPTAHUYECKUX COCIMHEHUM:
METWJIOBBIM W O3TWJIOBBIM CHHUPTHI, TJIULEPHUH, YKCYCHash KHUCIIOTA.
Kupbl kak cioxsble d(upbl. YTIIEBOABI: TJIFOKO3a, Kpaxmal,
LEJUTIOII03A.

Ankozonuzm u e2o ompadiceHue 8 NMPouU38eOeHUsIX X)O00AHCeCMBEHHOU
Jaumepamypuvl u U300pa3UmMeNbHO20 UCKYCCMEBA.
A3oTcoaep:xanie OpraHn4ecKue cCoeJuHeHH .
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Amunbl. AmuHOKMCIOTHL. benku. CrpoeHue u Ouosioruyeckasy
byHKIMS OETKOB.
JleMoHCTpanun

[lomyyenne oSTWieHAa © €ro B3aUMOACHUCTBHE C  PACTBOPOM
nepMaHraHara Kanausi, OpoMHoOM Bojoil. KauecTBeHHas peakiusi Ha
rinviepuH. L[BeTHbIe peakiuu 0eIKoB.
ITnacTmaccesl 1 BoJIOKHA. [loHATHE O TUIACTMAaccaXx M XWMHYECKHX
BOJIOKHaX. HaTypanbHble, CHHTETHUECKHE U HCKYCCTBEHHBIE BOJIOKHA.
Ilpumenenue  nonumepoé 6  NPUKIAOHOM U KIACCUYECKOM|
U300pa3UmMenbHOM UCKYCCMEBe.

JleMoHCTpanus

Pa3nnuHble BUABI IJ1aCTMACC U BOJIOKOH.

IIpakTHyeckue padoThl.
CrpoeHue 1 CBOKCTBA yIIIEBOLOPOAOB
Kucnoponoconep:xaiue 1 a30ToCOAEPKAIUE OPTaHUIECKUAE COCTUHEHUS

CamocrosiTeibHAsA padoTa 00y4aOIMXCH

Buaeomarepuainbl, pedgeparsl, TeCTOBbIE 3a1AHUA.

Hctoprsi BOSHUKHOBEHUS U PA3BUTUSL OPraHUYECKOW XMMHH. JKHU3Hb U JEATEIIbHOCTH
A.M. bytnepoBa. Butanusm u ero kpax. Poib 0T€4eCTBEHHBIX YUEHBIX B CTAHOBIICHHUH U
Pa3BUTUM MHUPOBOM oOpraHudeckoil XuMHuH. COBpEMEHHBIE NPEICTABICHHS O TEOPHUHY|
XUMHUYECKOTO CTPOECHUS. DKOJOTMYECKHE AaCIEKThl MCIOJIb30BAHMS YTJIIEBOJOPOIHOIO
CBIPbsl. DKOHOMUYECKHE aCIEKThl MEXAYHAPOAHOTO COTPYIHUYECTBA 10 UCTIOJIb30BAHUIO
YTIEBOAOPOAHOTO ChIphsi. McTOpUs OTKpPBITHS W Pa3pabOTKU Ta30BbIX U HEPTIHBIX]
MecTopoxaeHu B Poccuiickonl Penepaunu. Xumus YIriaeBOIOPOAHOIO CBIPbS U MOS
Oynywmas npodeccud. Kupbl Kak IpOAYKT NUTAHUS U XMMUYECKOE ChIpbe. YTJIEBOMbI U
UX poJib B JXKMBOW mpupone. HexBaTka mHpoAoBOJLCTBHS Kak rijoOaibHas MNpoOiiema
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YEJI0BEYECTBA U ITyTH €€ PEIICHUS.

Tema 2.7. Copnep:xanue y4eOHOI0 MaTepualia
Xumus u XuMHus 4 OPraHu3M YeJ0BeKA.
KU3HD. XHUMHUYECKHUE SJIEMEHTEI B OPIaHM3ME Y€JI0BEKA.
Oprannyeckne 1 HEOPraHUYECKUE BEIIECTBA.
OCHOBHBIE JKM3HEHHO HEOOXOJMMbIE COCAMHEHUS: OC€IKU, KHUPBI,
YTJIEBO/Ibl, BUTAMUHBI.
VYTreBoasb! - TIaBHBINA UCTOYHUK SHEPTUU OpTraHU3Ma.
Ponb xupoB B opraHusme. XOJECTEPHUH M €ro pojib B 3J0POBbE
yesjoBeka. MuHepaibHbIE BEIIECTBA B MPOAYKTaX MUTAHUS, MMUIIECBHIC
no6aBku. COamaHCUPOBAHHOE MUTAHUE.
XuMus B ObITY.
Bona. KawectBo BOompl. Moromue n uuctsmme cpeacrtsa. [Ipasuna
O0e3omacHoOil  pabOTBI CO  CpeACTBaMU  OBITOBOM  XUMHH. Posy
XUMUYECKUX DTIEMEHMO8 8 JHCUSHU pacmeHull. Y0oopenus. Xumuueckue
cpedcmea 3auumsl pacmerull.
IIpakTnueckue padoThl. MUHEpaIbHBIE BEIIECTBA B MPOAYKTAX MNUTAHUSA, MUIIEBHIC
no6asku. COamaHCUPOBAHHOE MTUTAHUE.
CamocrosiTe1bHas padoTa 00y4ar0IIMXCH
BuneomarepuaJinbl, pedeparsl, TeCTOBbIE 3aJaHUsA. PoJIb XUMUYECKUX 3JIEMEHTOB JIJIs]
KUBHEJEATEbHOCTU Opranu3Ma. ¥ 1o0peHusi. XUMUYECKHE CPEJICTBA 3aIlUThl PACTEHUM.
CuHTeTHYECKHE MOIOIIIUE CPEICTBA: JOCTOMHCTBA U HEAOCTATKH.
Pa3nean 3. Buosiorusi-coBOKYmHOCTh HAYK O KUBOI nmpupojae. MeToabl HAYYHOr0 NMO3HAHUSA B
buosorus. OnoJIoTHH
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BBenenue

Coep:xanue y4eOHOI0 MaTepuaJia

JKuas npuposa kak 00bEKT U3y4eHHsI OUOJIOTHH.

YpoBHU OpraHu3alyu >KU3HMU.
JdeMoHCcTpaMuK

Metosl HcclieIoBaHUS KUBOW MpUpoAbl B Ouosioruu. OnpeneneHne
KU3HU ( C IpUBJICYCHUEM MaTepuaia U3 pa3aeiaoB (PU3UKU U XUMUH ).

YPOBHI/I OpraHu3alu > XHU3HHU. MGTO,Z[I)I MO3HAHUS )KUBOM IIPpUPOIHLI.

CamocrosiTesibHAasi padoTa 00y4arOIIMXCH

Buneomarepuanbl, pedeparbl, TECTOBbIE 3adaHUs. BbIsiBIeHHWE pOIM OHOJOTHH B

(bOpMHpPOBAaHNUN COBPEMEHHOMN €CTECTBEHHOIO- HAYYHOU KapTUHBI MUpA.

Tema 3. 1.
Kaerka.

Conep:xanue y4eOHOI0 MaTepualia

CAHMHUIIA ) KU3HU.

peryjsnus XUMHUYECKOM aKTUBHOCTH KJICTKH.

XPOMOCOMBEI.
Buonorudeckoe 3HaYCHHE XUMUYICCKHUX 3JICMCHTOB.

OpraHu3ma.

Ctpyktypa u (QYHKIUS XpPOMOCOM. AYTOCOMBI

HUctopuss wuzydeHusi KieTkd. OCHOBHBIE TIOJIOKEHUS KIETOYHOU
teopun. Kierka - CTpykTypHO-(PYHKIIMOHANIbHAS (dJEMEHTapHas)

Crpoenue knetku. [IpokapuoThl U 3yKapHOThl — HUBIIME W BBICIIHE
KJIIETOYHbIE OpraHu3mbl. (OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI
KJIETKH 3ykapuoT. Kiietounoe sapo. DyHKOMS sapa: XpaHEHHE,
BOCIIPOM3BEJIEHHE W Tiepedadya HACJICACTBEHHOW HWHQOpMaIuu,

H IIOJIOBBIC

HCOpFaHI/I‘IeCKI/Ie BeHOICCTBA B COCTaB€ KIICTKH. Ponnb BOJAbI KaK
pacTBOpUTCIIA KW  OCHOBHOI'O KOMIIOHCHTA BHYTpeHHeﬁ CPCabI
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VYTrieBoAbl U TUMUJIBI B KIIETKE.

CtpykTypa u 6uonoruueckue GyHKIUU OETIKOB.
CtpoeHre HYKJICOTHJIOB M CTPYKTypa TOJUHYKICOTUHBIX IIENeH
JIHK u PHK, ATO.
Bupycel u 6akrepuodaru. Heknerounoe ctpoeHue, sKU3HEHHBIM UK
U €ro 3aBUCUMOCTh OT KJIETOYHBIX ¢GOpM KHU3HU. Bupycbr -
BO3OyauTeNnM  WHGMEKIMOHHBIX  3a00JieBaHM;  MOHATHE 00
OHKOBUpYycax. Bupyc ummyHoneduinura dyenoeka (BUY).
[Mpodumnaktuka BUY-undexun.

JlemoHcTpanuu

Crpoenue monekyn 6enka, JIHK. Ctpoenue kinetku. CTpoeHHUE KIETOK
POKapHOT U 3yKapuoT. CTpoeHue BHUpyca.

IIpakTnyeckue padoTbl

HabGnrogenue kineTok pacTeHUil MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOMpENapaTax U ux
OIMCAHMUE.

Habmroienue KieTok JKUBOTHBIX MOJI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpEnaparax U ux
OIMCaHue

CamocrositesibHasi padora oOydawmuxcs. COBpeMEHHbIE METO/Ibl  MCCIIEAO0BAHMUS
kieTku. MHpeknonHbie 3a001€BaHusl, BhI3BaHHBIE OAKTEPUSIMH U BUPYCaMHU.

Tema 3. 2.
Oprauusm.

Coneprkanue y4eOHOr0 MaTepuaJia

OpranusMm — equHoe 1enoe. MHorooOpa3ue OpraHu3MoB.
OOMeH BelEeCTBOM UM DJHEpPruel ¢ OKpyXKarouled cpemod Kax
HE00XO0IMMOE YCIIOBUE CYIIECTBOBAHUS KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIPOU3BEACHUIO — OJIHA M3 OCHOBHBIX]

0COOCHHOCTEH JKMBBIX OPraHU3MOB. JlelleHne KIIETKH — OCHOBA POCTa,
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Pa3BUTHS ¥ Pa3MHOKCHHS OPTaHU3MOB.
becrnionoe pa3mHokeHue.

[TonoBoil mpoiiecc U MoOJIOBOE pa3MHOKeHUE. OIIOAOTBOPEHUE, €0
OMOJIOTMYECKOE 3HAUCHHUE.

[Tonsarue 00 WHIMBUIYaJIbHOM(OHTOT'CHE?),
AMOPHOHATBLHOM(PMOPHOTEHE3) U IMOCTAIMOPHUOHAIBLHOM  Pa3BUTHH
opraHu3ma.

OOuue mnpeAcTaBleHUsT O HACIEACTBEHHOCTH M HW3MEHYMBOCTH.
['eneTnueckast TEPMUHOJIOTUS U CUMBOJIMKA.

3aKOHOMEPHOCTH  HaclieqoBaHus. HacienoBaHne TIPU3HAKOB Y
yenoBeka.  [lomoBeie  xpomocombl.  CHEmIEHHOE C  MOJIOM|
HACJICJOBAHHUE.

HacnencrBeHHble 00JI€3HU YEIOBEKA, UX MPUYUHBI U MPOPUIAKTHKA.
['eHeTnueckre 3aKOHOMEPHOCTH HU3MEHUMBOCTU. Kiaccuduxanus
(dbopM U3MEHYMBOCTH. BinsiHue MyTareHOB Ha OpraHU3M YeJIOBEKa.
[Ipenmer, 3amaum  ©W  METOABI  CEJNEKUMHM. | €HETHYECKHE
3aKOHOMepHOCTH cenekuun. Yuenue H.M. BaBunoBa o wnenrtpax
MHOT000pa3usi U MPOUCXOKIACHUSI KYJIbTYPHBIX PaCTCHHI.
buorexHosorus, ee JOCTUKEHNUs, IEPCIEKTUBBI PA3BUTHS.
JlemoHcTpanuu

OOMeH BeleCTB M IMpeBpalleHUEe 3SHEpruu B KieTke. JleneHue
KIEeTKU(MHUTO3, Meio3). CnocoOsl  0ecronoro  pa3MHOMKEHHS.
Omiog0TBOpEHHNE Yy PpACTEHMM W JKUBOTHBIX. VHAMBUIYyabHOE
pasBuTue opraHu3ma. HacneacTBeHHble OOJIE3HM y  YeJIOBEKa.
Bimsinue ankoronusma, HQpKOMaHWH, KYpEHUs HAa HACJIEACTBEHHOCTb.
MyTtanuu. MonudukaunonHas U3MEHYUBOCTb. L{eHTpsl
MHOTo00pa3usi W NPOUCXOXKACHUS  KYJIbTYpPHBIX  PACTEHHI.
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HckycctBennslii oTO0p. MccimeqoBanue B 00JacTH OMOTEXHOJIOTHH,
buorexHonorus u reHHas nHxeHepus — rexnonorus XXI Beka.

IIpakTuyeckune padoThl

Perienne areMeHTapHBIX TEHETUYECKUX 3a71a4.
AHaIM3 W OILIGHKAa OJTHUYECKUX AacIlleKTOB PAa3BUTHS HEKOTOPBIX MCCICAOBAaHUN B
OMOTEXHOJIOTHH.

CamocrosiTesibHAsA pa0d0Ta 00yYAKOIIMXCS
Buneomarepuaiibl, coo01eHus, cJaaiabl. BausHue ankorosis, HUKOTMHA, HAPKOTHUKOB
Ha pa3BUTHE OpraHu3Ma. bHOTEXHONOTHsA- Hayka Oyaymiero. AHaau3 U OLICHKA
ATUYECKUX ACTIEKTOB Pa3BUTUSI HEKOTOPHIX UCCIETOBAHUM B OMOTEXHOJIOTHUH.

Tema 3.3.
Buna.

Conep:xanue y4e0HOI0 MaTepualia

Posib  3BOJIIOLIMOHHOTO y4€HHUS B (POPMHUPOBAHUM COBPEMEHHOMH
€CTECTBEHHOHAYYHOUN KapTUHBI MUPA.

Konuenuus Buga, ero kpurepuu. [lonynsuus — CTpyKTypHasi €IMHHULIA
BHJIa W 3BOJOLMH. [[BrKymue cwibl 3BOMOUHMHA. CUHTETHYECKas
TEOPHsI IBOJIIOLINH.

Pesynbrarel sBomonnu. CoxpaHeHHE MHOroo0Opasusi BHJIOB Kak
OCHOBa YCTOMYMBOro pa3Butus Ouochepsl. IIpuunHbl BBIMUpaHUS]
BU0B. brosiornueckuii mporpecc u perpecc.

['MnoTre3sl TPOUCXOXKIEHUS KU3HU. Y CII0KHEHUE JKUBBIX OPTaHU3MOB
Ha 3emi€e B IIPOLECCE OBOJIOLNUU. AHTPONOr€HE3 W  €ro

3aKOHOMEPHOCTH, JlokazaTenbcTBa  POJCTBA YeJioBeKa C
MJICKOITUTAIOIUMU KUBOTHBIMH.
DKOJOTUYECKHUE (hakTophI aHTPOIIOreHe3a: YCIIOKHEHUE]

NONYJIALUOHHOM CTPYKTYPbl BHJA, W3TOTOBJICHUE OPYIHU TpyIa,
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nepexoJ OT PACTUTEIBHOIO K CMEIIaHHOMY THIYy IHTaHWs,
UCIIOJIb30BaHUE OrHsA. llosiBIE€HHME MBICTUTENBHOU JEATEIBHOCTH U
YJIEHOPA3AEIBHON PEYUH.

[Iporcxox1eHnEe YeI0BEUYECKUX pac.

JdeMoHCcTpauK

Kpurepun Bupaa. [lonyisanus — cTpyKTypHas €qMHULA BUAA, CAUHALA
BONIIOLMU. JIBWKyIMe Cuiabl  DOBONIONMU. BO3HUKHOBEHHE U
MHOroo0pasue mnpucrnocobiieHnii y opraHu3moB. Penkue ¢
UCYE3a0IINe BH/IBI. JIBroKymue CHJIBI AHTPOIIOTECHE3A.
[Iponcxok1eHHE YEN0BEKA U YEJIOBEYECKUX PaC.

IIpakTnyeckue padoTbl

Onucanue ocobelt Buja no MoppoIorHuecKoMy MpU3HAaKY.
AHanu3 U OLEHKA Pa3IUYHbIX TUIIOTE3 MPOUCXOKIACHHUS KU3HU.
AHanu3 1 OLIEHKA Pa3IUYHbIX TUIIOTE3 MPOUCXOXKICHHS YETIOBEKA.

CamocrosiTeibHasA padoTa 00y4aOIIMXCH

CoBpeMeHHbIE B3IUISIIBI HA TPOUCXOXKIAEHUE YEIOBEKAa: CTOJIKHOBEHUE MHEHUM.
AHTpOIIOT€HHOE BIIMAHUE 3arps3HSAIONIMX BEUIECTB HAa HKOCHUCTEMBI. Bo3zneiicTBue
HKOJIOTHYECKUX (PaKTOPOB HA OPTraHU3M YelioBeKa. Mephl OXpaHbl >KUBOU MPUPO/IBI.

Tema 3.4.
IKOCUCTEMBI.

Coneprkanue y4eOHOr0 MaTepuaJia

[IpeameT M 3agauu SKOJOTUU: YYEHUE 00 IKOJOTHYECKHX (haKTopax,
y4eHHUE 0 COOOIIECTBaX OPraHU3MOB, YUeHHE 0 Orocdepe.
Oxonornueckue  (akTopbl, OCOOCHHOCTHM  HUX  BO3JCHCTBUS.
DKojioruyeckas xapakTepucTuka Buja. [loHsTHE 00 3KOIOTHYECKHUX
cuctemax. llenu nuranus, Tpoduueckue ypoBHU. buoreorneHos kak
HKOCUCTEMA.
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buocdepa - rmobanpHas skocucrema. Yuenue B.M.Bepuaackoro o
ouocdepe. Ponp xuBbIX opraHusmMoB B Ouocdepe. buomacca.
buonorudeckuii kpyroBopot( Ha MOpUMEPE KPYroBOpOTa yriepona)
OcHOBHBIC HampaBIICHUS BO3ICHCTBUS dYelIOBEKa Ha Oumocdepy.

Tpanchopmanus €CTECTBCHHBIX IKOJIOTHYECKUX CHUCTEM.
Oco0EeHHOCTH arpO’KOCUCTEM (arpoieHO30B).
JlemoHcTpanuu

OkoJoruyeckre PakTopbl U UX BIMSIHUE HA OPraHU3Mbl. MEXBU10BbIC
OTHOUICHUS: TMAapa3uTU3M, XHUIIHUYECTBO, KOHKYPEHIUs, CHUMOHUO3.
SApycHocTh pacTuTeabHOTO coobiiectBa. KpyroBopor yriepoga B
ounocdepe. 3anoBeAHUKH, 3aKka3HUKU Poccun.

IIpakTu4yeckue padorsl. Llenu nutanus, Tpoduyeckre ypoBHHU. 2

CamocrosiTe1bHas padoTa 00y4ar0IMXCH 1
Cpenpl oOuTaHUS OPraHU3MOB: TPHYUHBI pazHOOOpa3us. AHTPONOTEHHOE BIUSHUE
3arpsi3HSIIONIMX BEIIECTB HAa JKOCHUCTEMBbI. Bo3neicTBHE IKOIOTrHYecKUX (PaKTOpPOB HA
OpraHu3M 4eJoBeKa. Mepsl 0XpaHsl KUBOU ITpupoasl. HayuHo- TexHUUYECcKuii mporpecc U
po0JIeMBbI SKOJIOTHH.

JUi XapaKTepUCTUKHN YPOBHS OCBOCHHS y4€OHOT0 MaTepHasa UCIOIb3YOTCS CIEAYOINe 0003HAYEHUS:
1. — 03HAaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYECHHBIX OOBEKTOB, CBOMCTB);
2. — penpoOAyKTUBHBIN (BBIIOJHEHHUE JEATEIBHOCTH 10 00pa3ily, MHCTPYKIIUU WU TIOJ] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITEILHOE BBITIOJIHEHUE JACATEILHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4)
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3. YcaoBus peanuszanuu padodeil mporpaMMbl y4eOHOM M CHUIIHHBI
3.1. TpeOoBaHUsI K MATEPUAIbHO-TEXHHYECKOMY 00ecredeHuIo

HauMeHoBaHue
Y4eOHbIX KAOMHETOB,
Jadoparopuii,
MOJINTOHOB

OcHalleHHOCTH
Y4eOHbIX KA0OMHETOB,
Jaboparopui,
MOJIMTOHOB

ITepeyeHb TMIEH3UOHHOTO
NMPOrpaMMHOI0
o0ecreyeHus

YueOHbIit KAOMHET
BJ1.05 «Uctopusa»
(JIEKLIMOHHBIE U
MPAKTUYECKUE 3aHATHS)

Mxad g xpaHeHus
y4eOHO-HaTJISTHBIX
ocooOuii, pa3gaTOuHOro
Marepuaia

AyautopHasi JA0cKa
Cron nnst mpenoaBartess
Cryn s mpenojaBares
CToJibl 17151 CTYJIEHTOB
Ctynbs 71 CTYyICHTOB

VYy4eOHbIil KaOUHET
«KoMmmbrorepHbIi
KJIAcC»
(mpakTHUYecKue
3aHATUA C
UCIIOJIb30BaHUEM
MEePCOHAIBHBIX
KOMITBIOTEPOB).

TexHn4eckue cpeacTna
oOy4eHUs
(mepcoHanbHbIC
KOMITBIOTEPHI) C
BO3MO>KHOCTBIO
HOJIKJIFOUEHUS K

TEJICKOMMYHUKAlMOHHOU

cetu «MHTEpHET U
JIOCTYITY K 2JIEKTPOHHO-
OMOJIMOTEYHOHN CHCTEME

Consultant+OrmneparnronHas
cuctema MSWindows 10
Pro. OnepannonHas
cuctema MS Windows
XPSP3.

MS Office. Kaspersky
Endpoint Security. 1C,
Google Chrome,
OpenOffice, LibreOffice

[Tpn w3ydyenun yueOHoO# mucnuruimHbl BJ[.06 «EcTecTBO3HaHHE» B IEIAX

peanu3aiyu

KOMIICTCHTHOCTHOI'O

nmoaxoaa

HUCIIOJIb30BaHBbI

AKTHUBHBIC u

MHTEpaKTUBHbIE (POpMBbI OOYUEHUS: JEKIUs — KOH(pEepeHus, JIeKIusl — npodiiema,
pElIeHNE CUTYallMOHHBIX 3a/1ay, IPYNIOBbIE JUCKYCCUU U UHBIE TPEHUHTH.
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3.2. UudopmannonHoe odecrieyeHue 00y4eHus1 y4eOHOM M CUMIINHBI.
3.2.1. [lepeyennb yueOHOM JIUTEPATYPBHI

OCHOBHBIC HCTOYHUKH:

1. Jleonona, I'. I'. buosorus / I'. T'. JleonoBa. — 2-¢ u3x., crep. — CaHKT-
[TerepOypr: Jlanp, 2023. — 172 ¢. — ISBN 978-5-507-45744-1. — Texkcr:
ANEKTPOHHBIN //  JlaHb:  3leKTpoHHO-OMONMOTEeuHas cucrema. —  URL:
https://e.lanbook.com/book/282434 (nara oopamenus: 11.04.2023).

2. Jleonona, I'. I'. Xumus : yuebnoe mocodbue / I'. I'. JleonoBa. — CaHKT-
[TerepOypr : Jlawp, 2022. — 208 c. — ISBN 978-5-8114-3977-5. — Tekcr :
ANEKTPOHHEIN //  JlaHb : onekTpoHHO-OMOMMOTeyHass cucrema. — URL:

https://e.lanbook.com/book/207074 (nara oopamenus: 11.04.2023).

Kupcanos, P. I'. ®usuka : Mmeroguueckue ykazanus / P. I'. Kupcanos, T. C.
Hwuxapanze, B. M. Muponos. — Camapa : CamI'AY, 2022. — 80 c. — Teker:
ANEKTPOHHBIN //  Jlanp : onekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/259280 (nata obpamenus: 11.04.2023).

EctecTtBo3Hanue : ydeOHO-MeToauueckoe mocobue / coctaButenab B. B.
Bacunpuenko. — Counm : CI'Y, 2018. — 36 ¢. — Tekcr : anexTpoHHsIi // JlaHs :
3JIEKTPOHHO-OnOMmoTeuyHas cucrema. — URL: https://e.lanbook.com/book/147701
(mata oopamenwus: 11.04.2023).

3.2.2. IlpogeccuonanbHbie  0a3bl  JaHHBIX, HH(POPMALMOHHO-
CIIPaBOYHbIE CHCTEMbI U HHTEPHET-PeCYpPChlI.

1. JIanb. DnekTpoHHas OMOIHOTEKA

Iouckoswie cucmemor.: 1. Google, Yandex, Rambler, Yahoo, Bing

HNuTepHeT-pecypcenl:

1. www.  class-fizika. nard. ru («Kmacclmas  gocka A
J10003HATETBHBIX) ).

2. www. physiks. nad/ ru («®u3uka B aHUMAILIHASIX» ).

3. www. interneturok. ru («Bumeoypoku mo mnpeameTam IMIKOJbHOMN
POTPaMMBbD»).

4. www. chemistry-chemists. com/ index. html (s1ekTpoHHBIH KypHAT
«XHAMUKH 1 XUMHS»).

5. www. pvg. mK. ru (omumnuaga «[Tokopu BopoObeBbI ropsD»).

3.2.3. MeToan4yeckue yKa3aHusi AJisl 00y4arouxcs
M0 OCBOEHHUIO THCIIUIITHHBI

Memoouueckue ykazanus 0,11 n0020moO6KU K 1€KYUUOHHHIM 3AHAMUAM

B xome - nekuuil mnpenogaBaTellb M3JaracT M Pa3bICHIET OCHOBHBIE,
HauOoJiee CJIOXKHBIE i1 IIOHMMAaHUS TEMBI, a TakKXKe CBSI3aHHBIE C HeEH
TEOPETUYECKHUE U MIPAKTUUECKUE MPOOJIEMBI, JaET PEKOMEHIAIIMN HA CEMUHAPCKOe
3aHITHE M YKa3aHUS HA CAMOCTOATEIbHYIO PaboTy.
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B xo00e nexyuornnwvix 3ausamuii Heob6xoo0umo:

- BECTU KOHCHIEKTUPOBaHUE yueOHOTO Marepuaina, oOpaiiaTh BHUMaHHE Ha
Kareropuu, GopMyIHUPOBKH, PACKPHIBAIOLIUE COACPKAHUE TEX WJIM UHBIX SIBJICHUIM
Y TIPOLIECCOB, HAYUHbIE BBIBObI U MTPAKTUYECKUE PEKOMEH AU, TTOJIOKUTEIIbHBIN
OTBIT B OPAaTOPCKOM MCKyccTBe. JKenaTeiabHO OCTaBUTh B pabOYMX KOHCIIEKTaX
noJis,, Ha KOTOPBIX JieJaTh TIOMETKM U3 PEKOMEHJOBAaHHON JUTEpaTyphl,
JOTIONHSIONINE MaTeprall MPOCTYIIAHHON JIEKIMH, a TaKXe IMOJYePKUBAIOIINE
0CO0YI0 BaXKHOCTh TE€X WJIM HHBIX TEOPETUICCKUX MTOJIOKCHUM.

- 3aJaBaTh MPENOAABATENI0 YTOUYHSIONUIME BOMPOCHI C LEJIbIO YSICHEHHS
TEOPETUYECKUX ITOJI0KEHUM, PA3PELIEHUS CIIOPHBIX CUTYalUH.

- opabaTbiBaTh CBOW KOHCHEKT JICKIIUH, Jeias B HEM COOTBETCTBYIOIIUE
3alUCH U3 JIUTEPaTypbl, PEKOMEHJOBAHHON MPENoaaBaTeeM U NpeayCMOTPEHHON
y4eOHOM MporpaMmoil - B XOJi¢ MOJATOTOBKH K CEMHUHApaM H3YYUTb OCHOBHYIO
JUTEPATYPY, O3HAKOMHUTHCS C  JIOMOJHUTEIBHON  JIUTEPaTypoil, HOBBIMU
nyOJUKAIMsAMU B MEPUOIMYECKUX M3JaHMSIX KypHalax, razerax u T.ja. [Ipu sTom
y4ecTh PEKOMEH/IAllMK TIpernoiaBaresis U TpeOoBaHUs y4eOHON TPOrpaMMBbl.

- MOATOTOBUTH TE3UCHI JJIA BBICTYIUICHUN IO BCEM Y4e€OHBIM BOMpPOCaM,
BBIHOCHMBIM Ha ceMHUHap. ['0TOBSCH K AOKIany Wik pedepaTuBHOMY COOOIIEHUIO,
oOpamarbcsi 3a METOJUYECKON TMOMOIIBI0 K IPErojaBaTeio, COCTAaBUTh ILIaH-
KOHCIIEKT CBOETO BBICTYIUICHHS, MPOAYMaTh MPUMEPHI C IENIbI0 OOecredeHus
TECHOM CBSI3U U3Yy4aeMOM TEOPUHU C PEATBHOMN KU3HBIO.

- CBOCBPEMEHHOE M Kau€CTBEHHOE BBIMOJIHEHUE CaMOCTOSITEIbHOM PabOThI
O0azupyeTcs Ha COOJIOJIGHUM  HACTOSIIIMX PEKOMEHJAIMA U H3YyUYCHHUH
pekoMeHAoBaHHON  juTepaTypbl. CTyA€HT MOXET  JOMOJHUTh  CIHCOK
MCIIOJIb30BaHHOMN JUTEpaTypbl COBPEMEHHBIMU WUCTOYHHUKAMH, HE
MPEJCTABICHHBIMU B CIIUCKE PEKOMEHJOBAHHOW JUTEpaTyphbl, U B JaJIbHEHIIEM
UCIIOJIb30BaTh COOCTBEHHBIE TMOATOTOBJICHHBIC Yy4ye€OHBIE MaTepHalbl MpHU
MOATOTOBKE MPAKTUYECKUX PabOT.

Memoouueckue ykazanua 011 NOO20MOBKU K  HPAKMUYECKUM
(cemunapckum) 3aHAMUAM

Hauymnass moaroroBKky K CEMHUHApPCKOMY 3aHSTHIO, HEOOXOJIMMO, TMPEXKIe
BCEr0, OOpaTUTh BHUMAaHUE HAa KOHCIEKT JICKIUH, pa3ieibl YYCOHMKOB U yUeOHBIX
mocoOuii, KOTOPbIE CIIOCOOCTBYIOT 00IIIEeMYy MPEACTABICHUIO O MECTE M 3HAYCHUU
TeMbl B HM3y4aeMOM Kypce. 3aTeM clieyeT MnopadboTarh C JAOMOJHUTEIbHOU
JUTEpaTypoOu, CAeNIaTh 3alUCH MO0 PEKOMEHI0BaHHBIM HcTOuHMKaM. [lonrotoBka k
CEMUHAPCKOMY 3aHSATHIO BKJIIOUAET 2 HTarna:

- 1¥ 3Tan - opraHu3alMOHHbIN;

- 21 3Tan - 3aKperuieHne U yriyosieHue TeopeTnueckux 3Hanuil. Ha nepsom
JTarne

CTYJICHT TJIAHUPYET CBOIO CAMOCTOSITENIbHYIO Pa00Ty, KOTOpasi BKIIFOYAECT:

- YSICHEHHUE 3a/I1aHus, BBIJJAHHOTO Ha CAMOCTOSITEIILHYIO PaboTy:

- oa0Op PEKOMEHIOBAaHHOM JINTEPaTyPHI;

- COCTaBJEHHE TUTaHa pabOThl, B KOTOPOM OIPEAEISIOTCS OCHOBHBIE
MYHKTHI PEJICTOSIIEH MOATOTOBKH.
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CocraBieHue 1miaHa AUCHUIUIMHUPYET U TOBBIIIAET OPraHU30BAHHOCThH B
pabote. Bropoii sTanm BKIIIOYAET HEMOCPEJICTBEHHYIO IMOATOTOBKY CTYAEHTAa K
3aHATMIO. HauumHath HAZO C H3YyYEHUS PEKOMEHIAOBAHHOM JIUTEPATYPBHI.
HeobxoauMO MOMHHUTH, YTO Ha JIEKIIMH OOBIYHO pacCMaTPUBAETCS HE BECh
Marepuall, a TOJIbKO €ro 4actb. OcranbHas €€ 4acThb BOCIIOJHSETCS B MPOLECCE
CaMOCTOATENbHOM paboThl. B cBsizu ¢ 3TM paboTa ¢ PEKOMEHJIOBAaHHOMN
auTeparypoir obsizatenbHa. Ocoboe BHUMaHUE MPU ATOM HEOOXOAMMO OOpaTUTh
Ha COJICPKAHUE OCHOBHBIX IIOJIOXKEHUM U BBIBOJOB, OOBSICHEHUE SIBICHUU U
bakToB, ySICHEHUE MPAKTUYECKOTO MPUIIOKEHUS paccMaTpUBaEMbIX
TEOPETUUECKHUX BOMPOCOB. B mporiecce 3Toi paboThI CTYAEHT JOJKEH CTPEMUTHCS
MOHATh M 3allOMHUTh OCHOBHBIC MOJIOKEHUS paccMaTPUBAEMOro Marepuaa,
MpUMEpHI, TMOSCHSIONMIME €ro, a TakXke pa3o0opaTbCsi B WILIIIOCTPATUBHOM
MaTepuaie. 3aKaH4YMBaTh MMOJArOTOBKY CJIEAYET COCTaBICHUEM IIaHa (KOHCIIEKTA)
Mo  uW3ydaemMoMy Marepuany  (Bompocy). OTO  TO3BOJIIET  COCTaBUTH
KOHILICHTPUPOBAHHOE, C>XKaTOE€ MPEACTABICHHUE MO H3y4aeMbIM BompocaM. B
mpoliecce MOJATOTOBKM K 3aHATUAM PEKOMEHIYETCS B3aMHOE OOCYXKIEHUE
MaTepuaia, BO BpeMsl KOTOPOTO 3aKpEIUISIOTCS 3HaHUS, a TakkKe MpuoOpeTaeTcs
MPAKTUKA B U3JI0)KCHUU U Pa3bSICHEHUH MOJTYYECHHBIX 3HAHUHN, pa3BUBACTCS PEYb.

B navane 3aHATHS CTyAEHTHI MOJi PYKOBOJCTBOM IIpemojiaBarelisi Oolee
rIIyOOKO  OCMBICIMBAIOT TEOPETUYECKHUE TOJIOKEHUS TI0 TEMe 3aHsTusl,
PACKpBIBAIOT U OOBSICHAIOT OCHOBHBIE TIOJIOKEHUS BHICTYTLICHHUS.

3anucy MMEIT MEPBOCTENEHHOE 3HAYEHHUE ISl CAMOCTOSTENIbHOM PaboThI
oOyuaronuxcs. OHU TMOMOTarOT MOHATH TNOCTPOEHUE H3YyYaeMOIo MaTepuarna,
BBIJICJIUTh OCHOBHBIE TIOJIOKEHUSI M MPOCIEAUTh WX JIOTUKY. Beaenue zanuceit
CIIOCOOCTBYET MPEBPAIEHUIO YTEHUSI B aKTUBHBIN MPOIECC, MOOUIU3YET, HAPSTY
CO 3pUTENBHOW, W MOTOPHYIO mamsaTh, CreayeT TMOMHHUTh: Yy CTYACHTA,
CUCTEMATUYECKH BEAYIIErO 3allMCH, CO3/1aeTCS CBOM WMHIUBHUAYAIbHBIA (HOH
MOJICOOHBIX MaTEpPHAIOB Il OBICTPOrO TMOBTOPEHHUS MNPOYUTAHHOTO, JUJIS
MOOMIIM3AIMY HAKOIJICHHBIX 3HAaHUN. OCOOCHHO Ba)KHBI U TIOJIE3HBI 3aITUCH TOT/IA,
KOTJa B HHMX HaxoJST OTPa)KEHUWE MBICIH, BO3HHUKIIHE IMPU CAMOCTOSITEIBbHOU
pabore. BaxxHO pa3BHMBaTh YMEHHME COIMOCTABJISATh HCTOYHUKH, MPOJTYMBIBATH
M3y4aeMblid MaTepHUall.

bosnbioe 3HAYEHUE UMEET COBEpUICHCTBOBAHUE HaBBIKOB
KOHCHEeKTUpoBaHus. lIpenmomaBaTens  MOXET  PEKOMEHIOBAaThH  CTYACHTaM
CJICAYIOIINE OCHOBHBIC (POPMBI 3aMKCH TIJIaH (MMPOCTOM U pa3BEPHYTHIH), BBITTUCKH,
Te3UChI. Pe3ynbTaThl KOHCIIEKTUPOBAHUSI MOT'YT OBITh MIPEACTABICHBI B Pa3IUYHBIX
dbopmax.

[Inman — 3TO cxema MPOYUTAHHOTO Marepuaia, KpaTKuil (Wjau moapOOHBIN)
IIEpEeYEHb BONIPOCOB, OTPAKAKOIIUX CTPYKTYPY U MOCIJIEIOBATEIBHOCTh MATEPHAIIA.
[ToapoOHO cocTaBICHHBIN IIJIaH BIIOJHE 3aMEHSICT KOHCITCKT.

Koncnekt — 3 0 cucremMaTu3npoOBaHHOE, JIOTUYHOE HM3JI0)KEHUE MaTepualia
MCTOYHUKA. Pa3nnuaroTcst 4eThlpe TUa KOHCIIEKTOB.
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[InaH-KOHCIEKT — 3TO Pa3BEPHYTHIM NETAIM3UPOBAHHBIN IUIAH, B KOTOPOM
JOCTaTOYHO MOJPOOHBIEC 3alMCH HPUBOAATCS IO TEM IYHKTaM ILUIaHA, KOTOpBIE
HYKJIalOTCS B TIOSICHEHUH.

TexcryanbHbI KOHCIIEKT — 93TO BOCHPOM3BEACHHE HaMOOJIee BaXKHBIX
MOJIOKEHUHN U (PaKTOB MCTOUYHHKA.
CBOOOAHBIA KOHCIEKT — 3TO YETKO W KpaTkKo chOopMyIupoBaHHbIC

(M3710’KEHHBIE) OCHOBHBIE TIOJIOKEHHMS B pe3yJibTaTe TIIYOOKOTO OCMBICIHMBAHUS
Marepuaiga. B HEM MOryT NpUCYTCTBOBATH BBINIMCKH, LIMTATHI, TE3UCHI; YacCTh
MaTepHuaia MOXET ObITh TIPEICTaBIICHA TIIIAHOM.

BBuay TpyaoeMKOCTH TMOJATOTOBKM K CEMHHApPYy CIEAYEeT MNpOJIyMaTh
ANTOPUTM JECHUCTBUM, €1IE€ pa3 BHUMATEIBHO MPOYMUTATH 3AIUCHU JICKIHU U YXKe
FOTOBBIA KOHCHEKT II0 TEME CEMHHAapa, TIIATEJIBHO MPOJYMATh CBOE YCTHOE
BBICTYILICHUE.

Ha cemuHape Kaxaplii €ro Yy4YacTHMK JIOJDKEH OBITh TOTOBBIM K
BBICTYIUICHUIO TI0 BCEM IIOCTaBJICHHBIM B IUIAHE BOINPOCAM, MPOSBISATH
MAaKCUMaJbHYK0 AaKTUBHOCTb IIPU HX PACCMOTPEHHH BBICTYIJICHHME HOJHKHO
CTPOUTHCS CBOOOJHO, YOSIUTENHHO M apryMeHTHpoBaHO HeoOxoaumo ciaeauTs,
yTOOBI BBICTYIUICHHE HE CBOJMIIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY
BOCIIPOU3BEJCHHUIO TEKCTa), HE JIONMyCKaTh M TPOCTOE YTCHHUE KOHCIICKTA.
Heo6xomumo, 4ToOBI BRICTYIIAIOIININ ITPOSIBIIST COOCTBEHHOE OTHOIIICHUE K TOMY,
O Ye€M OH TOBOPHUT, BBICKA3bIBAJI CBOE JIUYHOE MHEHUE, TOHUMaHKUE, 00OCHOBBIBAI
€ro ¥ MOT CJeJaTh MPABUJIbHBIE BBIBOJIBI U3 CKA3aHHOTO.

Brictymienust  apyrux  oOy4aromuxcsi HEOOXOAMMO BHUMATEIBHO U
KPUTHYECKU CJyIIaTh, IMOJMEUYaTh OCOOCHHOE B CYXICHHUSX OOy4aroluxcs,
yJIaBIUBATh HEAOCTATKU U oMOKH. [Ipu 3TOM 00paTUTh BHUMaHUE HA TO, YTO €I
He OBLJIO CKa3aHO, WK MOJJIEPkKaTh U Pa3BUTh UHTEPECHYIO MBICIIb, BHICKA3aHHYIO
BBICTYHAIOIINM CTyAeHTOM. M3ydeHue cryaeHTaMu (paKTHYECKOTO, MaTepHaa 1o
TeMe TMPAKTHYECKOTO 3aHATHS JOJDKHO OCYIIECTBISATHCS 3abiaroBpeMeHHo. [lon
(haKTHYECKUM MaTepHAJIOM CJICIYET MMOHUMATh CIICHUATBHYIO JTUTEPATyPy IO TeME
3aHATHSA, a TAKXKE 0 paccMaTpuBaeMbIM IpodiaeMaMm. Ocoboe BHUMaHHE CIIeIyeT
o0paTuTh Ha JTHUCKYCCHOHHBIC -TEOPETHYCCKHE BOIPOCHI B CHCTEME HM3yd4aeMOTO
BOIIPOCA: M3YYUTh PA3IUYHBIC TOYKH 3PEHHS BEAYIIUX YYEHBIX, 0003HAYUTH
MMPOTUBOPEUHSI COBPEMEHHOTO 3aKOHOIATENbCTBA. JJIsl cucTeMaTu3alui OCHOBHBIX
MOJIOKEHUM IO TEME 3aHITUS PEKOMEHIYETCSI COCTABJICHUE KOHCTIEKTOB.

OOpatuTh BHUMaHUE Ha:

- COCTaBJICHME CIIMCKAa HOPMATHBHBIX IPABOBBIX aKTOB M Yy4eOHOU U
Hay4YHOU JINTEPATYPHI [10 U3y4aEMOU TEME;

- W3YYCHME M aHaJIM3 BHIOPAHHBIX UICTOYHHUKOB;

-  W3YyYEHHE WU AHAIM3 MPAKTUKU TO JIAHHOW TeMe, MPEICTABICHHOW B
MH()OPMAITMOHHO-CIIPABOYHBIX ITPABOBBIX AJICKTPOHHBIX CHCTEMAaX M JIp.;

- BBINOJIHEHHWE NPEAYCMOTPEHHBIX NPOTPaMMOM 3aJaHUM B COOTBETCTBUHU
C TEMaTUUYECKHUM ILJIAHOM;
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- BBIJCNICHHE HamOoJiee CIOXHBIX U TMPOOJIEMHBIX BOIPOCOB  TI0
U3y4aeMoil TeMe, TMOJy4YyeHUE pa3bsICHEHUNW U PEKOMEHAAIMil 10 JaHHbIM
BOIIPOCAM C MPEMNO/1aBATEIISIMHU:

Ha UX €KEHEEIbHBIX KOHCYJIbTALUSIX;

- TPOBEICHHE CAMOKOHTpPOJS IIyT€M OTBETOB Ha BOMPOCHI TEKYIIETO
KOHTPOJISI 3HAHMM  pelIeHUs MPEJCTAaBIECHHBIX B  y4eOHO-METOIMYECKHX
MaTepHuaax.

Memoouueckue ykazanus no 6bInOJHEeHUI0 1a00pamopHbIX padom

[TogroroBky k sabopaTopHO pabOTe pPEKOMEHIYETCS MPOBOJUTH B
CJIETyIOLIEN TOCIIE0BATENBHOCTH:

- YSCHUTH TEMY H I1€JIb, IPEICTOSIIICH JIa00paTOpHON PabOTHI,

- W3YyYUTb TEOPETHYECKMA MATEPHUAT B  COOTBETCTBUM C TEMOM
nabopatopHOil  pabOThl  (PEKOMEHIYETCS MCIOJIb30BaTh PEKOMEHJIOBAaHHYIO
JUTEPATYPY, KOHCIEKT JICKIIUH, ydeOHOe TTocoOue (MPaKTUKYM IO JIabOpaTOpPHBIM
pabotam);

- O03HAKOMHTHCS ¢ O0OpYJOBAaHHMEM M MaTepuaiaMH, UCIOJIb3yeMbIMH Ha
nabopaTtopHoii ~ pabote  (IpU  HKCHOIB30BAHWU  CIEHHUAIU3UPOBAHHOTO
00opy0BaHUsI HEOOXOIUMO U3YYUTH MOPSIOK U MPABUIIA €T0 UCTIOIb30BaHMUS).

Bormpocsl, BbiHECEeHHBbIE sl cOOECeOBaHUsl IMPHU 3alIUTe JTaOOPATOPHBIX
paboT quCHUTUINHBI, TipeacTaBieHbl B DOC.

[Ipu BbIMOTHEHUM JIAOOPATOPHOW pPabOThl CTYIAEHTHI JOJDKHBI CTPOTO
coOJII0/1aTh, YCTAHOBJIEHHBIE MPABUJIA OXPaHbI TPY/Ia.

[Ipu BbINOTHEHUN TA0OPATOPHOM PabOTHI CTYIEHTaM PEKOMEHIYETCS:

- YSCHUTB 11€JIb, BBIMIOTHAEMBIX 3aIaHUHN B CIIOCOOBI UX PEIICHUS;

- 3aJaHMsl, YyKa3aHHble B JIaDOpaTOpHOW padoTe BBHINOJHATH B TOH
MOCJIEIOBATEIBHOCTH, B KOTOPOW OHHM YKa3aHbI B 1a0OPATOPHOM MPAKTHKYME;

- TIPU BBINOJTHEHUHU MPAKTUUECKOTO 33JIaHUS U U3YUYEHUH TEOPETUUYECKOTO
MaTepHuaa UCIOIb30BaTh MMOMOIIb MPENO aBaTeNs;

- 0(hOpMHUTH OTYET MO JabopaTopHOil paboTe;

- OTBETUTH HA KOHTPOJHHBIE BOIPOCHI.

[Ipy moarotoBke K 3amuTe J1a0OpPAaTOpHOM  pabOTHl  CTyJIEHTaM
PEKOMEHyeTCS:

- TIOJITOTOBHUTH OTYET IO JTabOpaTOpHOU padoTe;

- TIOATOTOBUTH OOOCHOBAHUE, C/ICIAHHBIX BHIBOJIOB;

- 3aKpeNuTh 3HAHMS TEOPETHUYECKOro MaTepuaya Mo TeMe J1IabopaTOpHOH
paboThI (PEKOMEHAYETCS UCIIOIB30BaTh KOHTPOJILHBIE BOTIPOCHI);

- 3HATh MOPSIOK MPOBEJACHHUS PacueTOB (ITPOBOAUMBIX UCCIICIOBAHUM);

- yMeTh TOKa3aTh M  TOSICHUTH TMOPSAJOK  MCCIECNOBaHUN  TIpU
UCIOJIb30BAaHUU CIEUATU3NPOBAHHOTO 000PYA0BAHHUS.

Memoouueckue ykazanusa 011 00y4aOuiuxcsa no 0C60€HUI0 OUCUUNTIUHDL
01 CAMOCMOAMENbHOU Padom vl

Meronrka OpraHu3aiii CaMOCTOATEILHON padOThl CTYJECHTOB 3aBUCUT OT
CTPYKTYD; XapaKkTepa ¥ 0COOEHHOCTEHN N3ydaeMou AUCIUILUIMHBI, 00beMa 9acoB Ha

31



€€  HW3y4YeHue, 3aJaHuid I8 CaMOCTOSITENbHOM  pabOThl  CTYIEHTOB,
VH/MBUIyaJIbHBIX OCOOCHHOCTEHN CTYACHTOB U YCIOBUN yUeOHOU JESITENbHOCTH.

[Ipu sTOM mnpenojaBaTellb HA3HAYAET CTYIEHTAM BapHAHThHI BBIIOJHEHUS
CaMOCTOSITEIbHOM ~ pabOThl,  OCYHIECTBJIAET  CUCTEMATHUYECKUHA  KOHTPOJb
BBITNIOJIHEHMSI CTYIEHTaMU Ipadvika CaMOCTOSTENbHOW pabOThl, IPOBOAUT aHAIU3 U
JIA€T OLICHKY BBIIIOJIHEHHOW PaOOTBHI.

CaMmocTosTenbHass padoTa 00y4arOUIMXCs OCYIIECTBISETCS B ayAUTOPHOM
BHeaynuTopHoi popmax. CamocrosiTenbHas padoTa 00y4arOMUXCs B ayAUTOPHOE
BpEMSI MOXKET BKJIFOUYATh:

- KOHCIIEKTUPOBAHHE (COCTABJIEHHE TE3MCOB) JIEKUWH, BBINOJIHEHUE
KOHTPOJIBHBIX PadoT;

- paboTy CO CIIPaBOYHOM U METOIUYECKON JTUTEPATYPOA;
paboTy C HOpPMAaTUBHBIMU MTPABOBBIMU aKTaMU;
BBICTYIUICHHUS C JOKJIAJaMH, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHIX;
3aILUTY BBIIIOJHEHHBIX MPAKTUYECKUX PaldoT;
ydyacTHE B OIEpPaTHUBHOM (TEKyIEM) OIpoce IO OTAEIbHBIM TeMaM
U3y4aeMOH TUCUUIUINHBI;

- yyacTHe B coOecelOBaHHUAX, JEJIOBBIX (POJIEBBIX) WUIpPax, JUCKYCCHUSX,
KPYIJIBIX CTOJIaX, KOH(EPEHIHIX;

- y4acTHe B TECTUPOBAHUU U JIP.

CamocrosiTenbHas padota 00y4aroluXcsi BO BHEAYIUTOPHOE BPEMSI MOXKET
COCTOSITh

- TOBTOPEHHUS JIEKIIMOHHOT'O MaTepHuaa;

- MOATOTOBKHU K CeMHUHapaM (ITPaKTUYECKUM 3aHATUSAM );

- W3y4yeHus yueOHOH M HayYHOU JIMTepaTyphl;

- BBIMIOJIHEHMSI PAKTUYECKUX 3a/1aHHI;

- TOJTOTOBKU K KOHTPOJIBHBIM pabOTaM, TECTUPOBAHUIO U T.1.;

- TOJTOTOBKU K CEMHUHApaM YCTHBIX JOKJIQJ0B (COOOIICHUI);

- TOJATOTOBKU pedeparoB, 3CCE U HMHBIX HHIUBUAYATIbHBIX MHCHbMEHHBIX
paloT 3a1aHuUIO MpenoJaBaTeis;

- BblJIeJIEeHHE HauboJjee CIOXKHBIX U MPOOJIEMHBIX BOIIPOCOB MO H3y4aeMoit
TEME, IOJIYyYEHUE pa3bACHEHU W PEKOMEHJAUMi 110 JaHHBIM BOIIPOCAM C
IPENoAaBaTeNsIMU Ha €KE€HEACIbHBIX KOHCYIbTALNSX;

- MPOBEACHHE CAMOKOHTPOJII IyTEM OTBETOB Ha BOIMPOCHI TEKYIIETO
KOHTPOJIS] 3HAHUM.

3.2.4. Meroauyeckoe yKazaHue 10 NPUMEHEHHUIO YJIEKTPOHHOI0 00yYeHHs U
AUCTAHIUOHHBIX TEXHOJOTHH MPH OCBOEHUM THCIIUILTHHBI.
JuctannnoHHbsle 00pa3oBaTeNbHBIC TEXHOJOTUH TPHUMEHSIOTCS TPU H3YYCHHUU

JUCITUTIIMH B OYHO, OYHO-320YHOM U 3a049HOM (hopMax 0OydeHUsI.

OcBoenune y4eOHON TUCIUIUIMHBI B OYHOW (popMe 00ydeHUs ¢ MPUMEHEHHEM
JUCTAHITMOHHBIX ~ 00pa30BATENbHBIX TEXHOJIOTHM TPUMEHSIETCS B  Clydyae
YCTaHOBJICHHSI KAPAHTHUHHBIX MEP, B CBSI3H CO CIOKUBIIMMCS CIIOKHOW CaHUTapHO-
AMUIEMUOJIOTUYECKOM  OOCTAaHOBKOW WM  MHBIM  OCHOBAaHHEM B  BUAY
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00CTOSITENIHCTB HEOMPEACICHHON CUJIbL. 3aHSITHS JICKIIMOHHOTO THUITA TTPOBOIATCS
C HCHOJB30BAaHUEM OTKPBITHIX OHJIAMH-KYpCOB, JEKIUHA B pEXKUME OHJIANWH
KOH(epeHIIH ¢ KOHTPOJIBHBIMH BOIIPOCAMHU JIJII CaMOCTOSTENIbHON paOOTHI.

[IpakTyeckue 3aHATUS TPOBOMASTCS C MCIOJb30BAaHUEM BHUIEO YPOKOB,
MpEe3eHTAlli U BUPTYaJbHBIX aHAJIOrOB MPUOOPOB, 000PYI0BAHUMN, UHBIX CPE/ICTB
0Oy4eHHs UCTIOJIb3YEMbIX B COOTBETCTBHUHU C COJICpKAHUEM y4eOHOIro MaTtepuana.

CeMHHapCKHe 3aHSITHS MPOBOJATCS B PEXUME BHUACO-KOHPEPEHIIMH C
WCITOJIb30BAaHUE KOHTPOJIBHBIX 3a/laHWid, KOHTPOJBHBIX padOT, TMO3BOJISIOIINX
3aKPETMUTh MOTYyYECHHBIE TEOPETUICCKUE 3HAHMSI.

JlaGopaTopHble 3aHATHS TPOBOASTCS C WCIIOJB30BAHUEM OTKPBITHIX OHJIAHH-
KypPCOB M BHUPTYaJIbHBIX QHAJIOTOB MPHUOOPOB, OOOPYMOBAHHUS W HWHBIX CPEICTB
OOyYeHHs TO3BOJIIONINX HW3YYUTh TCOPETUUYCCKUNM MaTepuanl W TMPAKTHUECKHE
HABBIKH C TTOMOIIBIO KCIIEPUMEHTAIBHOTO ITOATBEPKICHHUS.

Jnst mMaTepuanbHO-TEXHUYECKOTO  OOecrleueHHusl  OCBOEHUs  y4eOHOM
JUCHUIUIMHBL C TPUMEHEHHEM JJIEKTPOHHOTO OOY4YeHUsT U JIMCTAHIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUH ucnoaszyercs ZOOM, WatsApp, Discord,
oOpa3zoBarenbHbIX  miargopm  «Cucrema  AUCTAHIIMOHHOTO  OOy4YEHHS
SDO.poanonic.ru », 6a3sel ganubix IBC «Jlaub», «IPR books»

[Ipy wHCHONB30BaHUM  JUCTAHIIMOHHBIX  OOpa30BaTEIbHBIX  TEXHOJIOTUH
oOy4aronyecs MepeBoAsITCS Ha 00yUYEHUs 110 UHIUBUIYATbHOMY YY€OHOMY IIJIaHy
B KOTOPOM YKa3aHbl TPYJOEMKOCTh, MTOCIICIOBATEILHOCTh U3YYCHUS TUCITATIIINH
(Momynel), BUAbI Y4YEOHOM JEATENBHOCTH (JIEKIMH, TMPAKTUYECKUE 3aHSTHS,
CEMUHAPCKUE 3aHATHS, J1A0OpaTOpHBIC 3aHATHSA, CAMOCTOATENbHAs padoTa),
GbopMBI TIPOMEKYTOUYHOW aTTECTAlliH, OMPEICAIONNE TIOPSAOK OCBOCHHS
OCHOBHOHM 00pa3oBaTeIbHOM MNPOrpaMMbl C HCIOJIB30BAHUEM JAUCTAHIIMOHHBIX
00pa3zoBaTEIbHBIX TEXHOJOTHM.
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4. OCHOBHBIE ITIOKA3ATEJIA PE3YJIBTATOB
OCBOEHMUSA YYEBHOU JUCIIUIIJIMHbI
OcHOBHBIE pe3yJIbTaThl OCBOEHUS Y4€OHOW NMCUUIUIMHBI OCYLIECTBIISIOTCS

MMpCrnoaaBaTCiIcM B Imponeccce

IMIPOBCACHUA

IMPAaKTUHICCKUX 3aHSATUM 141

J'Ia60paTOpHBIX pa60T, a TaK’KC BBIITOJIHCHUA O6y‘IaI-OHlI/IMI/ICH HHAWBUYAJIBbHBIX

3aJIaHUM.

Pe3yabTarhl 00y4eHus
(yCBOEHHbIE 3HAHUS,
0CBOCHHbIE YMEHMNS)

OcHOBHBIE MOKA3ATEJIH
pe3yJIbTaTOB 00y4YeHHs

3HaHus:

- CMBICIT TTOHSTHIA:
€CTEeCTBEHHOHAYYHBIH METO]I MO3HAHUS,
AIIEKTPOMArHUTHOE roJe,
DJICKTPOMAarHUTHBIC ~ BOJHBI,  KBaHT,
XUMUYECKasl peakius, MakKpoMOJeKya,
0eJIoK, KaTanu3atop, (pepMeHT, KIeTKa,
nuddepenuunanus kinerok, [JHK, Bupyc,

Onojoruyueckas SBOJTIOIHS,
OouopazHoobpasue, OpTraHu3M,
MOMyJISIMsA, dKocucrema, Ouocdepa,
CaMOOpTaHU3aIHs;

- BKJaJ  BEIUKUX  Y4YEHBIX B
dbopmupoBaHue COBPEMEHHOMU

€CTECTBEHHOHAYYHOM KapTUHBI MUPA.

— YCTOMYMBBIA HHTEPEC K JOCTUKECHUSIM B
00JIaCTH €CTECTBEHHBIX HAYK, TYBCTBO
TOPJIOCTH 32 POCCUICKUE €CTECTBEHHBIE
HayKH;

— 00BEKTUBHOE OCO3HAHNE 3HAUNMOCTH
KOMIIETCHIIUHM B 00JIACTH €CTECTBEHHBIX
HayK JIJIs 4yeJoBeKa M 00IlecTBa, YMEHHUE
HCII0JIb30BaTh TEXHOJOTUYCCKUE
JIOCTHKEHHUS B 00J1acTH (PUBHKH, XUMUH,
OMOJIOTUH JIJIS TTOBBIIICHHST COOCTBEHHOT'O
MHTEJUIEKTYAJIbHOTO Pa3BUTHS B
BBIOpaHHOU TPO(ECCHOHATBHON
JICITECIILHOCTH,

YMeHus:

- TIPUBOJUTH MPUMEPHI IKCIIEPUMEHTOB
" (vn) HaOJII0/ICHU,
000CHOBBIBAIOITUX: CYILIECTBOBAHUE
AIEKTPOMArHUTHOTO oISt u
B3aUMOCBSI3b AIEKTPUUYECKOTO u
MarHuTHOrO  TMOJIEH, BOJIHOBBIE U
KOPIIYCKYJISIDHBIE ~ CBOWCTBa  CBETA,

HEOOPaTUMOCTh TEIUIOBBIX IPOLIECCOB,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT
CTPYKTYpPbl ~ MOJIEKYJl,  3aBHCHUMOCTH
CKOPOCTH XHMMHWYECKOM PEaKUUu OT
TEMIIEPATYPhI " KaTaJIM3aTOPOB,
KJIETOYHOE CTPOECHHUE KHUBBIX
opranu3moB, posib JJHK kak Hocutens
HAaCIIEICTBEHHOMN uHpopmanuu,
9BOJIFOLIUIO KUBOU IIPUPOJIBI,
IIPEBPAILCHUS SHEPIUu u

— YMEHUE POAHATTM3UPOBATH
TE€XHOT€HHBIE MOCIEACTBUS ISl
OKpY’Karolen cpejibl, ObITOBOM U
MIPOU3BOICTBEHHOM JI€ATEIbHOCTH
YeJI0BEKa;

— TOTOBHOCTb CaMOCTOSITEJIBHO 100bIBAaTh
HOBBIE JJI51 C€0s €CTECTBEHHO-HAYUHbIE
3HaHUS C UCTIOJIb30BAHUEM JIJISl 3TOTO
JOCTYIHBIX HCTOYHUKOB MH(OpMaIny;

— YMEHME YIIPaBIIATh CBOEU
M03HABATEJIbHOM J1eATENbHOCTBIO,
MPOBOAUTH CAMOOLIEHKY YPOBHSI
COOCTBEHHOI'0 UHTEJUIEKTYaJIbHOT'O
pa3BUTHS;

—— YMEHHE BBICTPAUBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIEHHS B KOMaH/E 10
pelIeHro o0IKX 3a/1ay B 001aCTH

34



Pe3yabTaThl 00yyeHUus
(yCBOEHHbIE 3HAHUS,
0CBOCHHbIE YMEHMUS)

OcHOBHBIE NIOKA3aTeJH
pe3yJIbTaTOB 00y4YeHHs

BEPOSITHOCTHBIN XapaKTep MPOLIECCOB B
JKUBOU 151 HEKUBOMN PUPOJIE,
B3aUMOCBSI3b KOMIIOHEHTOB

SKOCHCTEMBI, BJIMSHUE JEATCIBHOCTH
YeJI0BEKa Ha SKOCHUCTEMBI;

- OOBACHATH MNPHUKIATHOE 3HAYCHUE
Ba)KHEHIIINX JIOCTHKEHUH B 001aCTH
€CTECTBEHHBIX HAayK JUIsl: Pa3BUTHUSA
SHEPreTUKHU, TPAHCIIOPTa M CPEACTB
CBSI3M,  TMOJIYYCHHUSI  CHHTETUYECKHUX
MaTEpHUaIoOB C 33JIJaHHBIMU CBONCTBaMH,
CO3JaHMsl  OWOTEXHOJIOTHH, JICUCHUS
WH(EKIIMOHHBIX 3a00JIeBaHUM, OXpaHbI
OKPY’KAIOIIEU CPEBI;

- BBIIBUTaTh THUIIOTE3bl WU IIpejjiaraTh
MyTH UX MPOBEPKH, JI€JIaTh BHIBOJABI Ha
OCHOBE HKCHEPUMEHTAJIbHBIX JTaHHBIX,
MpEACTAaBICHHBIX B BHUJE TIpaduka,
TaOJIUIBI WM TUArPAMMBbI;

CCTCCTBO3HAHMI,
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5. ATATITAIIMSI PABOYEM ITPOT'PAMMBI ITPU OBYUYEHUH
JINI] C O'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbSA

Apnanramuss  pabodeil  mporpamMmbl  yuyeOHoW — gucuumuidHbel - BJ[.06
«EcrecTBO3HaHME» MPOBOJUTCA TPU pealM3alMy aJalTUBHOM MPOTPaMMBI
MOATOTOBKU  CIICHHMAIMCTOB cpeaHero 3BeHa 1o crenuanbHocTH 40.02.04
«lOpucnpyneHiusi» B I1edsIX OOeCHedYeHHs] TMpaBa HMHBAIMAOB W JMI[ C
OrpaHUYECHHBIMA BO3MOKHOCTSIMH 370POBbSl HA MOJYyYEHHUE MPOPECCUOHATBHOTO
oOpa3oBaHMsI,  CO3JaHUS  HEOOXOAMMBIX  JJs  TIOMYYEHHUS  CPETHETO
npodeccoHanTbHOTO 00pa30BaHMs YCIOBUH, a TakXke 00eCIeUeHUs TOCTHIKCHHUS
OOy4alolMMHUCS HMHBATUIAAMH W JIMIAMU C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH
3JI0POBBS PE3YIBTATOB (DOPMHUPOBAHHS MPAKTUIECKOTO OMBITA.

OcHaienre kabuHeTa ISl MPOBEACHUS 3aHATUN JOJKHO OTBEYAaTh OCOOBIM
oOpa3oBaTeNbHBIM  MOTPEOHOCTAM  OOYYarOUIMXCS HHBAIUAOB U JIUI C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710pOBbsi. KaOMHET NOJKEeH OBbITh OCHAILEHBI
00Opy/I0BaHUEM M Y4EOHBIMM MECTaMU C TEXHUYECKUMH CpPEACTBAMH OOYUYECHMUS
JUIsL 00YYAIOIIMUXCS C pa3IMYHBIMU BUIAMU OTPaHUYEHUH 370POBbSL.

OcHallleHue yCTaHaBIMBAETCS B KaOWHETE MPHU HATMYUMU O0YyYaroIIMXCs IO
aJlaliTUPOBaHHON 00pa30BaTeNIbHON MIporpaMMe € Y4E€TOM HMEIOLIErocsl Tula
HapyLICHUN 3I0pPOBbs y 00Y4arOIIETOCs.

Joctyn Kk ”HPOPMalMOHHBIM U OUOIMOrpauIECKUM pecypcaM, YKa3aHHbIM
B pabouell MporpamMmel, TOJKEH ObITh PEJICTABIEH B JOpMax, aJanTHPOBAHHBIX K
OTPaHUYEHMSIM 3/I0pOBbsl OOYYArOUIMXCSl MHBAIUAOB M JMI[ C OTPAaHUUYECHHBIMH
BO3MOYKHOCTSIMU 3[I0POBbsI (HE MEHEE OJAHOTO BUJIA):

Bo BpeMs caMOCTOSITENIbHON MOATOTOBKY 00YyYaroU[Mecss MHBATUABI U JIHIIA C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI IOJKHBI OBITh 00ECTIEYEeHbI JOCTYIIOM
K cetu MHTEpHET.

[lenpr0 TEKyIIEro KOHTPOJSL SABJISIETCS. CBOEBPEMEHHOE  BBISIBICHUE
3aTPYJHEHUN M OTCTaBaHMs OOYYArOIIETrocs C OTPaHMYEHHBIMHU BO3MOXKHOCTSIMHU
3JI0pPOBBSI U BHECEHHE KOPPEKTUBOB B YUEOHYIO JI€ATEIbHOCTb.

dopMa NOPOMEKYTOUHOM  aATTECTAUUM  YCTAHABIMBAETCSI C  Y4YETOM
VHAMBHUIYaAJIbHBIX NCUXO(PU3UUECKUX OCOOEHHOCTEH 00ydYarolmnuXcsi MHBAIUIOB U
JIML] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbs (YCTHO, MUCBMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpE, B (hOpME TECTUPOBAHUSA U T.I1.).

[Ipy  mpoBegeHMM  MPOMEXKYTOUYHOM  aTTecTallud  OOydaroliemMycs
MIPEIOCTABIISAECTCA BpEeMsI Ha MOATOTOBKY K OTBETY, YBEJIMYEHHOE He Oojiee yeM B
TpU pas3a, YCTAHOBJIEHHOTO [Jisi TOJATOTOBKM K OTBETY OOy4YarloluMcs, He
MMEIOIIUM OIPaHUYEHUN B COCTOSIHUM 3J0POBBS.
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