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l. IlosicHuTeNbHAS 3alIMCKA

[Iporpamma  «BausHMe  paguMoOaKTUBHOCTH  HA  KU3HEACSITENBHOCTH  YEJIOBEKa»
npeHa3HauYeHa Y4YalluMCs CpPEeIHEH M CTapliei IIKOJbI, BHIOPABIIMM ECTECTBEHHO-HAYYHBIMH,
¢buznKo-MaTeMaTUYeCKUd MPOGUIM WIM MPOSBHUBIIMM IOBBIIICHHBIH HMHTEPEC K H3YUYCHUIO
¢bu3uKH, XUMHUH, OMOJIOTUH, SKOJIOTHH.

AKTYalbHOCTh JAHHOW MPOrpaMMbl 3aKIIOYaeTCsl B €ro CHCTEMHOCTH 3HAHUH O
COBPEMEHHOM KapTHHE MHPA, OCHOBAHHOW HAa KBAHTOBOM MEXAHUKE W CIICLIMAIBHOM TEOPHH
OTHOCUTENIbHOCTH, BJIMSHHE WOHHU3UPYIOUIET0 M3IYYCHHUS HA OPraHu3M 4YeJIOBEKa, METOJOB
panuanroHHON Oe3omacHOCTH. VIMEHHO 3TH pa3zessl COBPEMEHHON (PU3UKH MO3BOJIMIIN MTOHSThH
CyTh CTPYKTYphl MaT€pUu U HCIOJIb30BaThb ATH 3HAHUSA JJS CO3JAHUS SACPHON SHEPreTHKH,
COBPEMEHHOM KBAaHTOBOH 3JIEKTPOHUKH, pa3padboTarh 3(p(eKTHBHBIE METOAbl AMATHOCTHKH M
JIeUYEHUs Pa3IMYHBIX 3a00JIeBaHMil, C/Ie/IaTh MHOTO IPYTHX BaXXHBIX OTKPBITUH.

[Tpennaraemas mporpaMmma COCTaBJIEHA HA OCHOBAHUHU CIIEAYIOIIMX HOPMATHBHO-IIPABOBBIX
JIOKYMEHTOB:

» @enepanbHblii 3akoH OT 29 nmekabpst 2012 roma Ne 273 ®3 «O06 oOpa3oBaHuu B
Poccuiickoit denepanuny;

*  ®I'OC ocHoBHOrO 0011IETO 0OpPA30BAHUS (B penakiuu rpukazoB ot 29.12.2014 Ne
1644, ot 31.12.2015 Ne 1577);

* KoHuenuus JyXxOBHO-HPAaBCTBEHHOI'O Pa3BUTHUSI M BOCIUTAHUS JIMYHOCTH Tpa)kJaHUHA
Poccun. M.: IIpocsemenue, 2010;

* Crparerus pa3utus Bocriutanusi B PO na nepuox no 2025 rona;

»  Konnenuus nporpamMmbl OJAEPKKU AETCKOTO U IOHOLIECKOTO uTeHusi B PD;

* IlocranoBnenue I'maBHOro rocyaapcTBeHHOro caHuTapHoro Bpada P® ot 24 Hos0ps
2015 1. No 81 “O BHecenum usmeHenuid Ne 3 B CaunlluH 2.4.2.2821-10 “Canurtapho-
AMHUJIEMHOIOTUYECKHE TPEOOBAaHUS K YCIOBUSIM M OpraHM3alid OOYYeHHWs, COAEp)KaHUS B
0011e00pa3oBaTeIbHbIX OPraHU3aAlUIX

* TunoBas Momenb CO3MAaHHUS HOBBIX MECT Ui JOMOJHHUTEIHHOTO OOpa3oBaHUS JeTeil
€CTeCTBEHHOHAY4YHOI HampasieHHocTH. MockBa-2020.

[Ipennaraemass mporpaMma IIOCBSIEHA PACCMOTPEHUIO TaKUX TEM, Kak 3JIEMEHTbI
KBAaHTOBOM MEXAaHMKHM W TEOPUM OTHOCHUTEIBHOCTH B INPUMEHEHHMM K aTOMHOM W sIepHOU
¢u3nKe, pa3iIWyHbIE BHUbI PaJMOAaKTUBHOCTH, B TOM 4HCJE U CIIOHTAaHHOE JEJeHHE Siep,
CBOICTBAa M MOJIEIM aTOMHBIX sJI€p, TPAAULIMOHHBIE AIEPHBIE PEAKIIUH U AICPHBIE PEAKIIUH IIPU
SHEPrusx KoJulangepoB. PaccMOTPEHO NPOUCXOKICHUE 3JIEMEHTOB BO BceneHHONW W CUHTE3
HOBBIX CBEPXTSDKEJIBIX 3JEMEHTOB B JlabopaTopusix Yyu€HbIX. YacTh pa3/enoB MOCBAILICHA
AJIEPHON SHEPreTUKEe W MPUKIAIHBIM HCCIEAOBAHUSIM B 00JacTH paJWallMOHHONW OHOJIOTrHH,
HKOJIOTHH U PUMEHEHHUIO METOOB SAEPHON (QU3UKHU B MEUIIMHE, paJualliOHHON Oe

3HauuTeNbHAs YacTh AJIEKTUBHOIO Kypca OTBEJEHA MPaKTUYECKUM padoTaM, OoJblIas 4yacThb
KOTOPBIX UMEET UCCIIEI0BATENbCKHUI XapaKTep.

Hean kypca: pacmmpenue, yriyoieHue u 00o0iieHrne 3HaHui 0 GU3HMYECKUX Mpolieccax B
obOmactu saepHOM  (U3MKM, TPUYMHAX U MEXaHU3MaxX MX [POTEKaHHs, pa3BUTHE
MO3HABATEJIbHBIX MHTEPECOB M TBOPYECKUX CIIOCOOHOCTEHM ywalmxcsi yepe3 MpPaKTHYECKYIO
HalpaBJIEHHOCTh 0O0yUYeHHs (PU3UKE U MHTETPUPYIOILYIO POJib (PU3UKH B CHCTEME €CTECTBEHHBIX
HayK.

3agauu Kypca:

— pa3BHUTHE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS YUaIUXCS;
— pa3BUTHE NPUEMOB YMCTBEHHOM J1€ATENBHOCTH, II03HABATEIbHBIX HHTEPECOB, CKIIOHHOCTEN 1

CIOCOOHOCTEN ydanmxcs;

— pa3BUTHE MOTUBALMH yueHUs, (GOpMUPOBAHHE MOTPEOHOCTH B MOJYYEHHUH HOBBIX 3HAHUH U

MPUMEHEHUHU UX Ha IPAKTHKE;

— pacupenue, yriyonenue u 00001ieHrne 3HaHui o (pu3nKe, XUMHUH, OMOJIOTUY;
— HUCTOJIb30BaHUE MEXMPEIMETHBIX CBsi3eld (U3MKA C MaTeMaTHUKOW, OMOJIOTHEH, XUMUEH,

UCTOpUEHN, DKOJIOTHEH, PACCMOTPEHUE 3HAYEHHUS 3TOr0 Kypca A YCHEIIHOTO OCBOEHHUS



CMEXHBIX JUCHHUILINH;

— COBEpIIEHCTBOBAHME JKCIIEPUMEHTAIbHBIX YMEHUH W HABBIKOB B COOTBETCTBUH C

TpeOOBaHUSMH MPABHII TEXHUKH O€3011aCHOCTH;

— paccMOTpEeHHE CBSI3U SIAEPHONU (PU3UKU C JKU3HBIO, C BaXKHEHIIMMU chepaMu NEATEIbHOCTH

YEJI0BEKA;

— pa3BHUTHE Y YYALIUXCSI YMEHUSI CAMOCTOSITENIbHO paboTaTh C IOMOJHUTENILHOMN JIUTEPaTypoi 1

JIPYTUMHU CPEJICTBAMU MHPOPMAIUH;

— QopmupoBaHuEe Yy ydalmIMxXcs yYMEHUW aHaJIU3UPOBaTh, COMOCTABIATH, MPUMEHSTh

TEOPETUUYECKHE 3HAHUS HA MTPAKTHUKE;

— (opmupoBaHuE YMEHUH MO PELICHUIO HKCIIEPUMEHTAIbHBIX U TEOPETUUECKUX 3a/1ay.

OcHoBHbBIE HIEH Kypca:

— €IMHCTBO MAaTepUaJIbHOIO MHUPA;
— BHYTPHU- U MEXIIPEIMETHAsI HHTETpallus;
B3aUMOCBSI3b HAyKU U IIPAKTUKH;
B3aUMOCBSI3b YEJIOBEKA U OKPYKAIOLIEH CPE/bI.
[Iporpamma mpennazHayeHa Juis ydamuxcs 9-11-x kmaccoB M paccuntana Ha 68 waca. Cpok
peanuzauuu — 1 ro.

I1.Conep:xanune nporpaMmmsl

Beenenne (6 1)

N3nyuenue abcomoTHO 4€pHOro Tena M KBaHToBas rumoresa Ilmanka, otkpsitue Jx. k.
TomcoHoM anekTpoHa. OTKpbITHE pPEeHTreHOBCcKoro usnnydeHus. OTkpbiTue A. A. bekkepenem
paanoaktuBHOCTU. OmnbiThl [Ibepa u Mapuu Kropu. Co3ganue A. DUHIITEHHOM CHENUATIbHOU
TEOPHH OTHOCHUTEIILHOCTU. B3anmocBs3p Mexay Maccoi u sueprueil. ['maBnas ¢popmyna XX B.:
Eo = 1% Knaccudukanus sneMeHTapHbIX YaCTHII.

OkcriepuMeHT J. Pesepdopra mo OTKPBITHIO «IUIAaHETApHOH» MOJIENHM aTOMHOTO SjIpa.
KBanToBanue snepruu u mozens H. bopa.

[TocnenacTBust TUX OTKPBITUN ISl CO3JaHMsI KBAaHTOBOM MEXAaHUKH U SJEpHON (PU3MKU Kak
OCHOBBI TEXHMUYECKOT0 nporpecca yenopedectBa B XX u XXI BB., co3gaHusi KApTUHBI MUKPO- U
MakpokocMoca Ha ocHOBe CTaHJapTHON MOJIENH.

Tema 1. OcHoBbI siiepHOii pusukm. (9 4.)

OcHOBHbIE CBOWCTBAa aTOMHBIX sJIep: COCTaB, pa3mep, (popma, 3apsja, Mmacca spa,
sHeprus cBsi3u. M3oronsl. ['paHuiibl cTaOMIBHOCTH aTOMHBIX siAep. CIMH IPOTOHA U HEUTPOHA.
YTr10BoM MOMEHT sipa.

ITeep u Mapus Kropu. Autyan Aupu bekkepens. Bunsrensm Kongpan Pentren, Anboep
OvinmreiH. Hunse bop. Makc [1nank.

SnepHble npeBpaleHus B skcriepuMenTax Pesepdopaa. OTKpbITHE IPOTOHA M HEUTPOHA.
Peaknuu nenenus saep. LlenHaa anepHas peaxkuus. Tepmosiaepusie peakuuu. I[loanoporossie
peakuuu. PoxxneHne aHTUNPOTOHOB. I3ydeHuwe CTpyKTypsl NPOTOHOB M SAEp B ITydKax
JJIEKTPOHOB.

Snepubie cuibl. Kilaccudeckass mpOTOH-HEUTPOHHAs MOJENb spa. fnepHble MOIEIH:
dbepmu-ra3, kanenbHas, 00onodueyHas ¥ 0000IIEHHAsS MOIETh sIIpa.

KopoTkozaeicTByronue HYKJIOHHBIE KOPPEISUMU B SApPaX W KyMYJATHBHBIN SCPHBIN
s dexr.

PannoaktuBHOCTH. BUABI paioakTUBHOCTH: 0O-, 3, Y-pacmiaji, CHOHTaHHOE JeICHHE.

I'panuibl CTAaOMIBHOCTH AaTOMHBIX sJep. 3aKOH paJMoakTHBHOro pacnana. llepuon
nostypacnazna. AKTUBHOCTb PaJIMOAKTUBHOTO UCTOYHUKA.

[TpuHIunBl paboOTHl JIMHEMHBIX M LUKIMYECKUX yCKOpUTesel. [IBikeHue 3apsKeHHBIX
YacTUIl B 3JIEKTPUUECKOM U MarHuTHoM noiie. B. Y. Bekcnep: npunnun aBrodazuposku. A. M.
bynkep: unes >I€KTpOHHOIO OXJIAKIACHUS U IIEPBBIE BCTPEYHBIE KOJbLA. BOJBIION aIpOHHBIN
komtaiigep (LHC) B EBpome w kommaiimep penstuuctckux sgep (RHIC). Mogens
yckoputenbHoro komiuiekca HUKA — poccuiickoro kosutaiiaepa TAKEIbIX HOHOB.



Pewenue kauecmeennwix u pacuemuuix 3a0au.
Buicmynnenus ¢ doxnaoamu.
Tema 2. SinepHas ¢puszuka u rjod6ajabHbIe NPoGJIeMbI YeIoBeUecTBA. (2 1)

SnepHas »HepreTuka U TJ00ajbHBIE MPOOJEMBbI YelOBEYECTBA. SllepHbIE PEaKTOPHI.
[IpuponHble snepHble peakTopbl. SnepHble uccieqoBaHMs ¢ HelTpoHamu. CBolicTBa
HEUTPOHHBIX MY4YKOB. MoJenb HCCIe0BaTeNIbCKOIO HMMITYJIBCHOTO peakTopa Ha OBICTPBIX
HeliTpoHax MBP-2. [IpumeHeHre HEMTPOHHOIO AKTUBALMOHHOTO aHAJIM3a B SKOJIOTMH. SnepHas
manetosiorus. [louck Boabl Ha Mapce rnpu noMoIy HCTOYHUKA HEUTPOHOB.

Humepaxkmuenas mooens s10epHo20 peakmopa.

Buicmynnenus ¢ ooxnaoamu.
Tema 3. BzaumoaeiicTBue u3Jy4eHusl ¢ BemecTBOM. (4 )

BzaumopeiicTBue 3apsyKeHHBIX 4acTUL, OTOHOB U 3JIEKTPOHOB C BEILIECTBOM.

Tema 4. Sinepuasi pusuka u meauuuHa. (4 1)

Snepnas ¢usuka u MenuuuHa. Mopenb YCKOPUTEIBHOTO KOMILIEKCA JJs MPOTOHHOM
paguoTeparuu.

Tema 5. Paguoouosiorus. (3 1)

Uro m3yuaer paauobuosnoruss. CocraB KOCMHUYECKOIO M3JIYy4EHHUS M €ro BO3JCIlCTBHE Ha
XKuBble opraHu3Mmbl. Ilunorupyemble mONETBI B KOCMOC Y paJUallUOHHBIE PHUCKHU.
ActpoOuomnorus.

Tema 6. Paguanuonnasi 6€301aCHOCTh M PAAHANMOHHBII KOHTPOJIb. (64)
[TpuHIUTIBI, KPUTEPUU U HOPBI paMalMOHHON Oe3omacHocTH. KoHnenuus npueMieMoro
pucka. PexoMenpnauuu mexayHaponnbeix opranuzauuii: MKP3, MAI'ATO. HopmatuBHble u
perJaMeHTHpYyIoIMe JOKYMEHThl B o0siacTu oOecrneueHus paguallMOHHOM O€30MacHOCTH.
CanuTapHble HOPMBI U TIpaBuUjia. MeponpusaTus no paauanuoHHou 3amure. IIpoTtuBomyueBbie
3alIUTHBIC MEPOTIPUATHSL.
Tema7. UHCTpyMeHTAIbHBIE METOABbI PaAHALIMOHHOM Oe3onacHocTH. (12 1)

Paznuunble  TUNBI  JETEKTOPOB: Ta30BbIM, (OTOIMYNIbCHMH, Ty3BIPHKOBas Kamepa,
CUMHTUJUISILIUOHHBIN, MOJYIPOBOJHUKOBBIN, IE€TEKTOP HA OCHOBE MHKPOKaHAJbHBIX IJIACTHH.
CpéM curhama ¢ JeTEKTOpa. DHEPreTUYECKHE U BPeMS-NPOoJIETHBIE crEeKTpbl. COBpEMEHHBIE
METO]IbI ChEMa U OIU(POBKU HHPOPMAITHH.

JleTeKTopsl A PEeTUCTpaliy MPOIAYKTOB SIEPHBIX peakiuidl. OCHOBHBIE XapaKTEPUCTHKU
peakiuii. Tpurrep ans or6opa coObITHH. BpeMs-mpoekinoHHas kamepa. DIeKTpOMarHUTHBIH
KaJIOPUMETP, CUITUKOHOBBIC JIETEKTOPHI JIJIs1 OTIPE/ICICHHUS BEPIIMHBI B3aUMOICHCTBUSI.

Tema 8. Bupryannnas aaéopartopust (184)

OcHOBBl M3MepeHMH B saepHOM ¢(usuke (ocumuiorpad M TEHEPATOp CUTHAJIOB).
B3aumoneiicTBue 3apsyK€HHBIX 4YacTHIl C BELIECTBO. VI3MepeHue crekTpa aibda-yacTuil.
YcTpoiicTBO M KamuOpoBKa raMMa-cieKTpoMerpa. TouHast KalnOpoBKa SHEPreTUYECKOIO TPAKTa
ramMmma-crekTpomerpa Tmo eBponuio-152. HccnemoBanue HEM3BECTHOTO —PaIUOAKTUBHOTO
ucrouHuka. HMccienoBanue Ttopusa-228. YcTpoicTBO M HpUHIMI PabOThl PEHTI€HOBCKOIO
criektpomeTpa. KaanbpoBka 3HEPreTHYeCKOro TpakTa peHTIEHOBCKOTO U3Ty4YeHus (110 KOOAIbTY
-60 u eBponuro-152). 3akoH Mo3nu u ero npuMeHeHue. l3ydyeHue HEM3BECTHOTO MCTOYHHUKA
PEHTT€HOBCKOTO u3NyuyeHus. M3MepeHune sHepruil OCKOJIKOB JI€I€HHMS M pacdyeT TOJIIUHBI
MOJUIO’KKH UCTOYHUKA C Kaln(popHUEM-252.

Hrorm kypca (4 4)
BricTyIieHus yqamuxcst ¢ AOKJIaJaMH.

Y4eOHO - TeMaTH4YecKOe IIVIAHUPOBAHHE
Ilpozpamma paccuumana na 68 u (2 u ¢ nHedenro). VitoroBoe 3aHsTHE MPOXOAUT B (hopMme
HAYYHO-TIPAKTHYECKOW KOH(PEPEHIIHH.
IIpeiaraeMoe TemaTHUYeCKOe IUIAHUPOBAaHHE — MPUMEPHOE, TaK K€ KaK U paclpeesieHue
4acoB HA IPOXOXACHUE MaTepralla U IPOBEJCHUE IPAKTUKYyMa. ABTOpP OCTaBIISIET 32 YUUTEIEM



IIPaBO M3MEHATh COJEP)KATENbHOE HAIIOJIHEHHWE YPOKOB, a TaKkKe KOPPEKTHUPOBATh

BO3MOYKHOCTEH

JIEMOHCTPAIIMOHHBIA U
00pa30BaTENbHOTO YUPEKIACHHUS.

nabopaTOpHBIN

OKCIICPUMCHT, nucxoasa nus3

Tema

OcHOBHOE COoACpIKaHUEC

KomnuectBo
9acoB

68

Beenenue (6 4)

BBenenue B kypce

Wznydenne aOcComioTHO dEpPHOTO Telna U
KBaHTOBasg rumote3a l[lnanka, oTkpeiTHe JXK.
JIx. TOMCOHOM 3J€KTpOHa.

Mup DneMeHTapHBIX YaCTHUI]

Krnaccudukarms s31eMeHTapHBIX YacTHIl.

w

OTKpBITHE PCHTT€HOBCKOTO M3Iy4YEHHS

OTKpBITHE PEHTT€HOBCKOTO M3Iy9YEHHS.

[N

OTKpBITHE paTHOaKTHBHOCTH

OtkpeiTe  A. A. DBekkepermem pammoax-
tuBHOCTH. OnbITH [Thepa 1 Mapuu Kropn.

BzauMocBs13s Maccel i OHEPrun

Cozmanne A. DHHIITEHHOM CHEIHAILHOM
TEOPUH  OTHOCHTEIHHOCTH. BsanmocBs3p
MEXIy Maccoil u sHeprueil. [1aBHas Gopmya
XX B.:Ep= mc.

ATtomHbIe Monenu (Mozenu Pesepdopia,
Tomcona, bopa)

OkcnepumeHT O. Pesepdopna 1o OTKPBITHIO
IJIaHeTapHOW  MOJEeNM  aTOMHOro  sijpa.
KsanroBanue sHepruun u wmojens H. bBopa.
IlocneacTBUs 3THX OTKPBITUN JJI CO3JAaHUS
KBaHTOBOH MEXaHHWKH W SACPHON (U3IUKH Kak
OCHOBEBI TEXHUYCCKOTO mporpecca
genoBeuectBa B XX u XXI BB., co3mgaHus
KapTUHBl MHUKpPO- M MakpOKOCMOCa Ha OCHOBE
CrangapTHO Moaenu

Tema 1. OcHoBBI siAepHOIi Gpusnku. (9 4.)

N3oronsl. OCHOBHBIE CBOMCTBA SIAEP

OCHOBHBIE CBOICTBA aTOMHBIX SIIEP: COCTaB,
pasmep, ¢dopma, 3apsim, Macca spa, SHEpPTus
cBa3u. M3zotomsl. ['panmusl  crabunbHOCTH
aToMHBIX saep. CHOUH NpOTOHa U HEHTpOHA.
VYrioBoi MOMEHT sapa. JSloepHble CHUIIBL
Krnaccudgeckas NpoOTOH-HEWTpOHHas MOJIENb
aapa. SAnepusie MOJIeJH: tepmu-Tas,
KamejibpHass, oboyioyeuyHas u  0000mEHHas
MOJIENb SApa.
Kopotkozeiictyromue
Koppelsiiui B sApax H
SITEPHBINA dPPEKT

HYKJIOHHBIE
KYMYJIITUBHBII

HCTOpI/IFI OTKPBITHA PaJAUOAKTUBHOCTH.
Bemukue YYCHBIC.

Ileep u Mapus Kiopu. AxTyan AHpu
bekkepens. Bunbreasm Konnpan Pentrewn,
Anp6ep OitHmTeitH. Hunmse bop. Makc [1naHk.

3aKkoH pPagMOAaKTUBHOTO pacrnana. Busl
pacmanos.

PannoakTUBHOCTS.

I'pannnbl cTaOUIBHOCTH aTOMHBIX SAEp. 3aKOH
palnoaKkTUBHOTO pacmnaja. [Tepuon
nojypacnaza. AKTUBHOCTh PaJHOaKTHBHOTO
HCTOYHUKA.

10.

OCHOBHBIE 3aKOHBI JUIS 0O, 3, Y-pacnaos.

a-, B, y-pacmazbl OCHOBHbIE 3aKkOHBL. [IpaBuiio
CMmemenus.  SnmepHple  mpeBpamieHus B
JKcrepuMeHTax  Pesepdopaa. OTkpsbITHE
IIPOTOHA U HelTpoHa. Peaknuu penenus suep.
Lennas sgepHas peakuus. TepMmosiAepHbIE
peaxiuu

11.

Pemenne 3amady 1o TeMe «3aKOHBI

PaAMOAKTUBHOT'O paciaaa»

HpI/IMCHeHI/IG 3aKOHa paIMOAKTHUBHOTI'O pacliaja.

12.

Pemenne 3aga4 1o
((Pa,Z[I/IoaKTI/IBHLIG pacnajabn»

TEME

[Ipumenenne 3akoHOB JuIs 0-, 3, Y-pacnaioB

13.

yCKOpI/ITCHI/I, TPUHOUIBI UX pa6OTBI

HpI/IHL[I/IHLI pa6OTLI JIMHEHHBIX U IUKIMYEeCKHUX




yckoputenei. JIBHKeHHe 3apsKeHHBIX YacCTHI]
B DJIGKTPUYECKOM M MarHuTHoOM mosisax. B. .
Bekcnep: mpuniun astodazupoBkd. A. M.
Bynkep: wmmes SJIEKTPOHHOTO OXJXKICHUSA U
TIepBHIE BCTPEYHBIE KOJIbIIA

14. CoBpemeHHBIE KOJUTaiinepsl IpoToHOB W | bomemmmoit  amponmsrii  kxommaiimep (LHC) B
suep EBpone u komnaiinep pensTUBUCTCKUX SAEP
(RHIC). Mogenb yCKOPHTENBHOTO KOMILIEKCA
HUKA — poccuiickoro xojutaiizepa TSDKEIBIX
HOHOB

Tema 2. SinepHas pu3uka u riodajbHbIE MPOOJIEMBI YeJT0BeYeCTBA. (2 4)
15. SlnepHas osHepreTMka U rioOaibHBIE | SlnepHas SHepreTHka M riolalibHbIe TPOOIEMBI
po0JIeMBbI YeI0BEYeCTBa YeJI0BEYeCTRa. Snepusie pEaKToOpEI.

IIpupoansle saepHbIe peaKTOPHI.
16. SnepHas ¢pu3mKa c HEHTpOHAMU SlnepHbple  uccienoBaHMs ¢ HEUTPOHAMHM.
CBoifcTBa HEHTPOHHBIX Iy4koB. Mozenb

HCCIIENOBATENBCKOIO HMITYyJIBCHOTO PEAKTOpA
Ha ObicTprIx HelTpoHax WBP-2. IIpuMmenenue
HEHUTPOHHOIO AaKTHUBAlHOHHOTO aHalW3a B
skonoruu. SnepHas mmaHeronorus. Ilowmck
BOABI Ha Mapce npH NOMOINM HCTOYHHKA
HEUTPOHOB

Tema 3. BzanmoaeiicTBue

H3JIyUeHHs ¢ BemecTBoM. (4 4)

B3aumonelicTBue 3apsKEHHBIX 4acTHIL ©
BELIECTBOM

B3aumoneiictBue  3apsKEHHBIX
JJIEKTPOHOB C BEIECTBOM

YacTull U

B3anmogeiicTBue (hOTOHOB C BEIIECTBOM

BsanmMoeiicTBre ()OTOHOB C BEIIECTBOM

Tema 4. Snepnas ¢

M3MKAa U MeauIuHa. (4 4)

SnepHas GpuU3MKa U MeTUIMHA

SnepHast pU3MKa U MEUIMHA.

Papnorepanus

Mopenb  yCKOPUTENBHOIO
MIPOTOHHOW paguoTepanuu

KOMILJICKCa  JId

Tema 5. Paguoouosiorus. (3 1)

OCHOBBI PaTHOOHOIOTUH

Yro wmsyuaer  paguobuornorus.  Cocras
KOCMHYECKOI'0 M3JIy4eHHS M €ro BO3AEHCTBHE
HAa JKUBBIE OPTaHU3MBI.

OCHOBBI aCTPOOHOJIOTHH

IIunotupyemble NONETBI B KOCMOC M pa-
JIMAIMOHHBIE PUCKH. ACTPOOHOJIOTHS.

PaI[I/Ia]_II/IOHHoe TMOBPEIKACHUEC KIICTOK.

MonenmupoBaH#e paaIuallOHHBIX TOBPEKICHIH
KJICTOK B Cpejie .

Tema 6. Pannannonnas 6e30nacHOCTb M PAANALMOHHBII KOHTPOJIb. (6 1)

[puHtunel, KkpuTepun ©u  HOPMBI | [IpHHIUMBI, KPUTEPUN W HOPMBI paIHalliOHHON

paanuaoHHON 0e30MacHOCTH. O0e3omacHocTd.  KoHIeEnmust  mpUEeMIIEMOTO
pHCKa.

MexayHapoIHbIC MpUHIUNE | PekoMeHIanum MexIyHapOIHBIX OpraHU3alni:

obecrieueHust paauauronHoii | MKP3, MAT ATD. Hopmarusubie u

0€e30MmacHOCTH periiaMeHTUpYIoNIe JIOKYMEHTHI B 00JacTu

obecrieueHnss paIUAlMOHHON O€30MacHOCTH.
CanutapHble HOPMBI U IIPaBHJIA.

Paguanmonnas 3ammra

Meponpustuss 10  paguanMoOHHOMN
IIpoTuBONYyYEBBIE  3aLIUTHBIE
OCHOBBI JO3UMETPHHL.

3aIuTe.
MEPOIPUSTHSL.

Tema7. UHCTpYMeHTAIbHBIE METOABI paiualiuoHHOI 6e3onacHocT.( 12 v)

Turbl 7eTEKTOPOB

Paznuunble  TUIBI  JIETEKTOPOB:  Ta30BbIH,
(dhoTodMyIBCHH, My3bIPbKOBast Kamepa,
CHMHTUUISIHOHHBIN, MOJIyIPOBOJHUKOBBIH,
JIETEKTOp ~HAa  OCHOBE  MHKPOKAHAJIBHBIX

IJIaCTHH.

I'a3oBeIii gerexTop. POTOIMYIBCHH.

VYerpoiictBo w  npuHmun  padotel.  ChéM
CHUTHala C JETeKTopa. OHEpPreTUYecKue U
BPEMsI-IPOJIETHBIE CIIEKTPBIL.

[Ty3bippKOBast Kamepa,

YerpoiictBo  u npuHmun  padotel.  ChéM




CIII/IHTI/IJ'IJ'IHI.[I/IOHHHﬁ JACTCKTOP.

CUTHaja C JE€TEeKTOpa. ODHEpPreTHYeCKue Hu
BPEMSI-TIPOJIETHBIE CITEKTPEHI.

ITonynpoBOgHUKOBBIN JIETEKTOpP,
JETeKTOp Ha OCHOBE MHKPOKAHAIBHBIX
TUTACTHH.

VYerpotictBo W mpuHIUMO  paboTel.  ChéM
CHTHaja C JETeKTopa. OHEepreTHYecKue U
BPEMSI-TIPOJIETHBIC CIIEKTPBI.

JIeTeKTOpHBI UT PEerUCTpalii NIPOJYKTOB
SIIEPHBIX pEaKLUi.

JleTeKTopsl  [UIi  PETHCTpaliid  IMPOLYKTOB
SIAEPHBIX peakiuid. OCHOBHBIE XapaKTEPUCTUKU
peakmmii. Tpurrep mms otbOopa COOBITHIA.
BpeMs-npoekunoHHas kamepa.

saepHoil ¢pusuke. BupryanpHas paboTa ¢

ONeKTpOMarHUTHBIN KaJIOpUMETp, | DICKTPOMAarHUTHBIA KaJOpUMETP,
CUJIMKOHOBBIE JIETEKTOPHI JUIl | CUIMKOHOBBIE JETEKTOPBl Ul OIpeeNeHHs
OTpeneneHus BEPIIUHB! | BEPLINHBI B3aUMOACHCTBHSL.
B3aMMOJICIICTBHUSI.

Tema 8. Bupryasnbnas jadoparopus (18 1)
PaGora Nel. OchoBbl u3Mmepenuii B | OOpaboTka MOJYYEHHBIX  pE3yJIbTaToOB H

odopmiiecHHrE pabOTHI

ocumuorpadpom u reHepaTopoM

CUTHAJIOB.

PaGora Ne2. OchoBbl usMmepenuii B | OOpaboTKa MOJYYEHHBIX  pE3yJIbTaToOB H
SIIEPHOM ¢usnke. BupTtyansHas | opopmiieHHe paboThI

nmaboparopHasi pa0boTa ¢ pagHOaKTHBHBIM

HCTOYHHKOM.

Pabora Ne3. BuptyansHas mabopaTopHas
paboTa MO HM3MEpPEHMIO CIIeKTpa anbga-
JACTHIL.

O0paboTka  TMOITyYEHHBIX
odopmiieHre paboTHI

pe3ysnpTaToB U

PaboraNe4.YcTpolicTBO W KanmOpoBKa
raMma-creKTpoMeTpa. Tounas
KaIMOpOBKa SHEPreTHYECKOro  TpakTa
raMMa-CleKTpoMeTpa 1o eBponui-152.

O0paboTka  IOITyYEHHBIX
odopmiieHHEe pabOTHI

pe3ynbTaToB |

paboThl PEHTIEHOBCKOTO CIEKTPOMETpa.
KanubpoBka 3HEPreTHYEcKOro TpakTa
PEHTTEHOBCKOTO W3ITy4eHHs (o
k0basbTy -60 1 eBponuo-152).

PaboraNeS.MccnenoBanne HemsBecTHOro | OOpa0oTKa  IMOJYYEHHBIX  pPe3yJbTaTOB |

palMoOaKTHBHOTO HCTOYHUKA. oopmiienne paboTh

Pabota Ne6. MccnenoBanue Topusi-228. OOpaboTka  MOJYYEHHBIX  pe3yJbTaTOB |
odopmiieHrEe pabOTHI

PaGora Ne7.Ycrpoiicteo u mpuHiun | OOpa0oTka  IOJYyYEHHBIX  pe3yJbTaToB |

odopmiieHrEe pabOTHI

OCKOJIKOB JCJICHHUA W pPACYCT TOJIIHHBI

Pabora Ne8. W3syuenue HemsBecTHOro | OOpaboTKa  HOJNYYEHHBIX  PE3yJbTaTOB |
HCTOYHHUKA PEHTTCHOBCKOTO U3ITy4YCHHS ohopmiieHHe paboThI
Padora Ne9. Wsmepenme oHepruii | OOpaboTka TONYYEHHBIX  pPE3yIbTaTOB U

odopmieHre paboOTHI

MOJUIOKKH HMCTOYHUKA C KaludopHuem-
252,

Hrorn xypcea (44)

Hroru kypca | BricTynenue yyamuxcs ¢ JOKJIaJaMHu.

Y. Ilnanupyemble pe3y/1bTaThbl 0CBOCHHS POIPAMMBI

B pesynpTare peanuzanyy TaHHOW MPOTPaMMEB] Y yYaIuxcst OyayT copMUpOBaHEBI CIIETYOLIHE
JUYHOCMHblE pe3yibmamosl 6 chepe OMHOUWIEHUIL O00YUAIOWUXCA K OKpYyHCaiouiemy mupy,
JHCUBOIL NPUPOOE, XYO0IHCECHIEEHHOIL KYIbMYPE:

- MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  pPa3BUTUS  HAYKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIAJE€HHUE JOCTOBEPHOM
uH(popMalel 0 MEPeqOBBIX JAOCTHKEHHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

- JKOJIOTHYECKass KyJIbTypa, OEpeXHOe OTHOIIEHHUS K POJHOW 3emiie, MPUPOTHBIM
O6orarctBam Poccum m Mupa; MOHWMAaHHWE BIIUSHHS COIMAIIBHO-KOHOMUYECKUX IPOIIECCOB Ha



COCTOSIHUE TIPUPOJHOW M COLMAIBHOW Cpeibl, OTBETCTBEHHOCTb 3a COCTOSHHE HPUPOIHBIX
peCypcoB; YMEHMsI M HaBBIKM Pa3yMHOrO INPHPOJONOJIb30BAaHMUS, HETEPIUMOE OTHOLIEHHE K
NEHCTBUSAM, TPUHOCALIMM BpEA JKOJOTHH;, NPUOOPETEHHE OIbITa HKOJOT0-HANPABICHHOM
JeSITEIbHOCTH;

— ACTETUYECKOE OTHOIICHUS K MHPY, TOTOBHOCTH K JCTETHYECKOMY OOYCTpPOHCTBY
COOCTBEHHOI'O OBITA;

MeTanpeaMeTHbIe pe3yabTaTsl (YY]):

— CaMOCTOSITENIFHO OTIPENeNATh eI, 3a/1aBaTh MapaMeTpPhbl U KPUTEPHHU, TI0 KOTOPHIM
MOYKHO OIIPEJNIENIUTh, YTO 1IeJIb IOCTUTHYTA;

— OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpEMS U Jpyrue HeMaTeprallbHbIE PECypCHI,
HE00XO0IUMBIE /7151 TOCTH)KEHUS TIOCTABJICHHOH LIETIH;

— OpraHu30BbIBaTh 3()(PEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX IS JOCTHKEHHS
IIOCTaBJIEHHOH 11eJH;

— COIOCTABJIATH NOJTYYCHHBINH PE3YNIbTaT IESTEILHOCTH C TIOCTABICHHOHN 3apaHee LENbIo.

- IIPU OCYILLECTBJICHUH I'PYNIOBONA pabOThl OBbITh KaK PyKOBOAUTENIEM, TaK U YJICHOM
KOMaH/Ibl B Pa3HbIX POJISX (T€HEpaTOp Hei, KPUTHK, UCIIOIHUTEIb, BBICTYAIOMINN, SKCTIEPT U
T.1.);

- KOOPJAWHUPOBATH U BBHITOIHATH pa0OTY B YCIOBHUAX PEAbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

- pa3BEpHYTO, JOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAaHHEM
a/IeKBAaTHBIX (YCTHBIX M MUCbMEHHBIX) S3bIKOBBIX CPEJICTB.

NMpeaAMETHLBIC pe3yJbTaThbl:

— pacKpbIBaTh Ha MpUMeEpax pojb sIEPHON (PHU3MKH B POPMUPOBAHUN COBPEMEHHOW HAYYHOMH
KapTUHBl MUPA U B NPAKTUYECKOM JEATEIBHOCTH YeJIOBEKa, B3aMMOCBS3b MEXIY (PU3UKOH U
JPYTUMU €CTECTBEHHBIMU HayKaMH;
— OOBACHATH U aHAJTU3UPOBATH POJIb U MECTO (PU3UKU B POPMUPOBAHUN COBPEMEHHON HAyYHOH
KApPTUHBl MHpA, B Ppa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOIMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;
— XapaKTepHU30BaTh B3aUMOCBA3b MEXKIY (PU3UKON U JPYTUMU €CTECTBEHHBIMU HayKaMH;
— TMOHMMAaTh M OOBACHATH LEJIOCTHOCTh (PU3MUYECKOH TEeOpUH, paszauyaTb TIpaHULBl €&
NPUMEHUMOCTH U MECTO B PSAY APYTUX PU3NUECKUX TEOPUH;
— BIAACTh NPUEMAMU NOCTPOEHUS TEOPETUUYECKUX JTOKA3ATENbCTB, @ TAK)KE IPOTHO3UPOBAHHUS
O0COOCHHOCTEH MpOTEeKaHWs (PU3NYECKUX SBJIEHUHM M MPOLIECCOB HA OCHOBE IOJIYYEHHBIX
TEOPETUUECKUX BBIBOJIOB U JOKA3aTEIIbCTB;
— CAMOCTOSATEIbHO IJIAHUPOBATh U MMPOBOJUTH (PU3NUECKHUE IKCIIEPUMEHTHI;
— pemaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE U pacu€THble (pU3MUEcKue 3aJaduu C
OMOpOH KaK Ha U3BECTHbIE (PU3MUECKHE 3aKOHBI, 3AKOHOMEPHOCTU U MOJEIH, TaK U Ha TEKCTHI C
U30BITOYHON MH(OpMAIHEH;
— OOBSCHATH TPaHUIBl TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeNeld MpU PpelIeHUH
(bU3NUECKUX U MEXIIPEIMETHBIX 3a/1a4;
— BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJIAralomuX GU3NIECKNX 3aKOHOMEPHOCTEH
Y 3aKOHOB;
— OOBSCHATH MNPUHIMMBI PabOThl U XapaKTEPUCTUKH HW3YYEHHBIX MAalIMH, HpUOOpOB H
TEXHUYECKUX YCTPOMCTB;
— OOBSCHATH YCIOBUS NMPUMEHEHHS (PU3NUECKUX MOJeNiel Mpu penieHnH (U3MYecKux 3ajad,
HaXOJUTh aJEKBAaTHYIO NPEJIOKEHHON B 3ajadye (PU3MUECKYI0 MOJIeNb, pa3pemaTh mpooneMy
KAaK Ha OCHOBE MMEIOUINXCS 3HAHUM, TaK U ITPU OMOIIU METOJIOB OLIEHKH.

Yuawuiica nonywum eosmorcnocmo nayuumuca:
— OINKCHIBaTh W AaHAJIU3UPOBATh IOJYYEHHYIO B pe3yJbTaTe MPOBEIEHHBIX (U3HUECKUX
HKCIEPUMEHTOB MUH(OPMAIIHIO, OTIPEEIATH €€ T0CTOBEPHOCTh;
— TIOHMMaTh ¥ OOBICHATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATalOIIMMU HayYHBIMH



HNOHSTUSIMU: IPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, M10JIE), ABUKEHUE, CUIIA, SHEPTUs;
— pematb SKCIEPUMEHTAIbHBIC, KAYECTBEHHBIC W KOJWYECTBCHHBIC 3alayd OJIMMIIMATHOTO
YPOBHSI CJOXHOCTH, HUCHONB3Yys (U3NYECKHE 3aKOHBI, a TaKXKe YpPaBHEHUS, CBA3BIBAIOIINE
(bu3nyeckre BEIIMYHHBI,
— aHAIM3HMPOBATH TPAHUIBl MPUMEHUMOCTH (DU3UYECKHX 3aKOHOB, IOHUMAThb BCEOOIIHIA
xapakrep (GyHIaMEHTaJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIIO0Ib30BaHUS YACTHBIX 3aKOHOB;
— (opmynupoBaTh U penIaTh HOBBIE 33/1a4l, BOSHUKAIOIIUE B X0J€ YUeOHO-HCCIEeI0BATENbCKOM
Y IIPOEKTHOM JIEATENBHOCTH;
— YCOBEpILICHCTBOBATh MPHUOOPHI XU METOABI MCCIEIOBAHUS B COOTBETCTBUHU C IOCTABICHHOM
3aJ1aueii;
— HCIIOJIB30BaTh METOJbl MAaTEMaTH4YECKOIO MOJIECIMPOBAHUs, B TOM YMCIE IPOCTEHIINE
CTAaTUCTHUYECKUE METO/IbI, ISl 00pabOTKH pe3yIbTaTOB SKCIIEPUMEHTA.
®opmMaMH OLleHKH 00pa3oBaTeJbHBIX Pe3yJbTATOB M KOHTPOJSA OCBOCHHS IIPOrpaMMBI
MOTYT CIIy’)KUTh OTYETBHI 110 MPAKTUYECKUM paboTaM, UCCIIEOBATEIbCKUE U IPOCKTHBIE paOOTHI.
B xoze Tekymiel, TeMaTHuecKon, MPOMEXYTOUHOM OLIEHKH MOXKET OBITh OLEHEHO JOCTH)KEHHUE
TaKUX KOMMYHUKATUBHBIX U PETYISTUBHBIX NEMCTBUH, KOTOPbIE TPYIHO WIHM HELEIEeCO00pa3HO
IPOBEPATH B XOZ€ CTAaHIAPTU3UPOBAHHON UTOTOBOM MTPOBEPOUHON paboTHI, HAITPUMED, YPOBEHb
c(OPMHPOBAHHOCTH HABBIKOB COTPYAHMYECTBA WM camoopranusaumuu. IIpegycmorpeno
IIPOBEICHUE OTAEIBHBIX MPOLEAYP IO OLEHKE:
— CMBICIIOBOT'O UTeHUs ((hyHKIMOHAJIbHAsI TPAMOTHOCTB),
— MO3HABATENBHBIX YYEOHBIX MJCUCTBUH (BKJIIOYAs JIOTHYECKHWE TPHEMBI W METOJBI
HO3HAHUsI, crienuprUYECKUe sl JAHHOM IpOrpaMmbl);
— MKT-KOMIIETEHTHOCTH;
— C(OPMHUPOBAHHOCTU PETYIATUBHBIX M KOMMYHHKATHBHBIX YHHBEPCAIbHBIX Y4EOHBIX
JICUCTBUM, TPOSBICHHBIX B XOJE€ MPAKTUYECKOW, HCCIIEIOBATENBCKOM, SKCIEPUMEHTAIbHON
pabGote. MToroBoe 3aHsATHE NPOXOAUT B BHJE HAYYHO-IPAKTUYECKOH KOH(EpEeHIMH WU
KpYyIJIOro CTOJIa, Ha KOTOPOM 3acilylUIMBAIOTCA JOKJIAJbl YyYallluXcsl MO BBHIOpAaHHOW TeMme
UCCIICIOBaHMsl, KOTOpble MOTYT ObITh IpeicTaBieHbl B (opme pedepara uium oTuéra IO
uccienoBarenbckoil  padbore. OCHOBHOM IpoLENypOod HMTOrOBOM OLEHKHU JIOCTH)KEHUS
METanpeIMETHBIX pE3yJIbTaTOB  SBJSETCS 3allUTa MTOrOBOTO HWHAMBHUAYAJIBHOTO HIIU
TPYIIIOBOTO ITPOEKTA WIM UCCIIEAOBaHUS.

Y. Komiuiekc OpraHu3aniMOHHO — METOANYECCKHX YCIOBHI peaTu3aluy NporpaMMbl

Ha 3ansaTusx mo maHHOM mporpaMMe yvamiuecs yriIyOJisiloT CBOM 3HAaHHUS O SAEpHOM
¢bu3uKe, COBpEeMEHHOM KapTHHE MUpa, MpUdopax U MeToAax (pyHIaMEHTaIbHBIX M MPUKIIAJIHBIX
UcCleIOBaHUM B oOnacTu sajepHOM ¢u3uku. B pesynpraTe n3ydeHHs] Kypca pacliupsieTcs
MHUPOBO33PEHUE YYaIIMXCs, PAa3BUBAETCS MX IO3HABATENIbHBIM MHTEPEC, MHTEIUIEKTYyalbHbIE U
TBOPUYECKHE CIIOCOOHOCTH, (OPMUPYIOTCS MpeAMETHblE, OO0IIiey4eOHble M creuuduuecKue
YMEHMSI U HaBBIKU HIKOJBbHUKOB.

Snepnas ¢Qusuka — Hayka DOSKCIepUMEHTalbHas. Mertoasl H OpUOOpPBI IS
(GyHIaMEHTAIbHBIX HCCIEOBAaHUNH B COBPEMEHHOM sIepHOM (U3MKe OCHOBaHbI Ha
WCIIOJIb30BAHUH BBICOKMX TEXHOJOTMM W HECTAaHJIAPTHBIX WH)XKXEHEPHBIX pelleHuil. B
3HAUUTENBHON CTENEHU 3TO OTHOCHUTCA M K INPHUKIAJHBIM HCCIEIOBAHMSIM C IPUMEHEHHEM
AIepHO-PU3NYECKUX METOJIOB B PaJiMalluOHHON OMOJIOTHH, IKOJIOTUH, XUMUU U MEAMIIMHE. DTO
IIPOJEMOHCTPUPOBAHO B DPA3IMUHBIX pa3feiiaX AJIEKTUBHOIO Kypca Ha IpUMepax MoAeiein
CaMOro COBPEMEHHOr0 HKCIEPUMEHTaIbHOrO0 O0OopynoBaHUS [uisl (GyHIAMEHTAIbHBIX U
NPUKIIAJHBIX MCCIeT0BaHUN (LIMKIOTPOH M YCTAHOBKA JJISI CUHTE3a CBEPXTSKEIBIX 3JIEMEHTOB,
CBEpPXIPOBOJSIINHN SIIEPHBIN KOJIAUJEp M MHOTOILEIEBOU JETEKTOP, UMITYJIBCHBIA PEAKTOP
HEUTPOHOB, TITyOOKOBOJHBIN JETEKTOp I W3yueHHUs (U3UKU HEHUTPUHO, YCKOPUTENIbHBINA
KOMIUIEKC JIJIs1 IPOTOHHOM TeparnuH).

ITosTomy nporpamma HachlLIEHA AKCIEPUMEHTAILHBIM MaTEPUAJIOM,
JEMOHCTPAIlMOHHBIM AKCIEPUMEHTOM, TNPAaKTUYECKUMU paboTaMu Ha 0a3e BUPTYyalbHOU
UHTEpHET - aboparopur. [1o KemaHUIO ydaluxcst HEKOTOpPbIe MPAaKTHUYECKUuEe pabOThl MOXKHO



NIEPEBECTH B Pa3psijl UCCIE0BATEIbCKUX.

Hcnonbs3oBaHne NPAKTHYECKUX PAOOT CHOCOOCTBYET MOTHBAIUM Il  00OOIICHUS
y4eOHOT0 MaTepualia, paciupseT BO3MOXXHOCTH MHIWBUAYAILHOTO U TU((HEpEeHIIMPOBAHHOTO
IOJX0/M0B K OOYYEHHUIO, IOBBIIIAET TBOPYECKYI0 AKTHBHOCTh YYAIMXCs, pacIIupseT HuX
Kpyrozop. BxmoueHune Takux paOOT MPUBUBACT IIKOJBHUKAM HCCIIEAOBATENLCKUN MOIXOA K
BBIIIOJIHEHUIO TPAKTHMYECKUX paboT, IOMOraeT OBIaJeBaTh JAOCTYHIHBIMU JUIl ydallluXcs
HAYYHBIMH METOJAMHU HCCIENOBaHUSA, (OPMHPYET M pa3BHBAET TBOPUYECKOE MBIIUICHHE,
IOBBIIIAET MHTEPEC K IO3HAHUIO (U3MYECKUX SIBIEHHMM M HX 3aKOHOMEpHOCTeH. JlaHHBIE
INpakTUYecKue paboThl CBS3aHBl C ONpEJeIeHHeM He TOJbKO KayeCTBEHHBIX, HO U
KOJIMYECTBEHHBIX ~ XapakTepucTuK. CHcTeMaTH4ecKoe  BBINOJIHEHHE  KOJUYECTBEHHBIX
HKCIEPUMEHTAIBHBIX 33Jau pPa3BUBACT Yy YUYAIIUXCS aKKypaTHOCTb, CIIOCOOCTBYET BBIPAOOTKE
HaBBIKOB TOYHOI KOJIMUYECTBEHHON OLIEHKU PE3YJIbTaTOB HKCIIEPUMEHTA.

Kaxnas mnpaktudyeckas paOoTa BKIIOYa€T KpaTKHE TEOPETHUECKUE CBEIACHHUA U
9KCHEPUMEHTAIbHYI0 4acThb. PabOTHI BBINOJIHAIOTCS MHAMBUIYAIBbHO WM B rpynmnax mno 3—4
4eJOBeKa. BhIMoNHEeHNe HCClIeqoBaHui TpeOyeT MpeaBapUTENbHON IMOATOTOBKU: Tepe
IPOBE/ICHUEM IKCIIEPUMEHTA YUUTEIb pab0TAET OTAEIBHO C KayKIO0N TPYIION yJalXcs.

[Iporpamma  fmomycKaeT WCHOJdB30BaHWE (MO  YCMOTPEHHUIO  YYUTENs1)  JFOOBIX
COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUH, Pa3IMYHbIX OPraHU3ALUOHHBIX (GOPM 00ydEHUS:
JICKIHiA, CEMUHAPOB, Oece1, MPAaKTUIECKUX U Ja00paTOPHBIX paboT, UCCIENOBATEIbCKIX padoT,
KOH(epeHIIHiA.

B kauecTBe OCHOBHOW OpraHU3aIMOHHON (OPMBI TMPOBENEHUS 3AHITUN MpPEAIararoTcs
JEKIIMOHHO-CEMUHAPCKOE 3aHATHSI, HA KOTOPBIX JAETCsl 0ObSICHEHUE TEOPETUYECKOr0 MaTepuaa
U PEUIAlOTCs 33a9M 10 JaHHOHM TeMe. J{J1sl TOBBIIeHU HHTepeca K TEOPETUIECKUM BOIIPOCaM U
3aKpeIvieHUs] HU3y4eHHOro MaTepuajla IpelyCMOTPEHbl J€MOHCTPAllMOHHBIE OIBITHI U
71a00paTOPHBII MPAKTUKYM.

Y1. YueoHo — MmeToauueckoe odoecrneyenue

Y4yeOHO-MeTOAUYeCKOe oOeclieyeHHe porpaMMbl BKIIIOUAeT MHTEpHET-pecypc «BupryanbHas
naGopatopus saepHON (DU3MKM», TAaHHYIO OPOrpaMMy M MHTEpHET-pecypc ¢ OHJIalH-BepcUeH
Kypca U CUCTEMOH yIpaBiieHUs yueOHbIM IporieccoM Ha ocHoBe cucteMbl MOODLE.
O6opynoBanmue:

— KommnbroTepHsIii knacc.

— HHTrepakTUBHAs AOCKa.

— HHTepHeT-pecypesl.

— MynbTHMe TUIHBINA TPOEKTOP.

—Buneohunbmel.
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