Tema ypoka: PagmoOuonorusi — ¢usuka B OMOMEAUITMHE: MPOTOHHAS IMyIIKA —
MPUIIETHHBINA BBEICTPEN B OMyXOJIb (aipecHast Tepamnusi B OHKOJIOTHH )

Y4eOHo-TeMaTH4YeCKOe IJIAHUPOBAHME
I Teoperuueckuii pazaesn:

I.1Yto Takoe pananoOMONOTHsS WM «KaK YBUAETb HEBUIMMOE», HaIPUMEP
OIlyXOJIb, W BO3JECHCTBOBATh HA HEEC MOHU3UPYIOIIUM H3ITy4YeHUEM?

I.2 Knaccuyeckas paguoOuosiorusi — Hayka O  B3aUMOJEWCTBUHU
MOHM3UPYIONIETO U3Iy4yeHuss U  Ouosoruueckoro BemectBa. [louemy
MOHM3HPYIOLIEE U3JIyYeHHE — IPOHUKaro1Iee?

1.3 Ctpoenue aroma U BUABI HOHU3UPYIOIIUX U3ITyYEHHI: 3JIEKTPOMATrHUTHOE
U3JIydeHUE — PEHTTEHOBCKOE, TraMMa-H3JIydeHHe. Buabl KOpIyCKYJISPHOIO
VOHU3UPYIOIIETO HW3JIyYEHHUs: NPOTOHBI, WOHU3MPOBAHHBIE sApAa ATOMOB,
aneKTpoHsl. [IpenmyliecTBa U HENOCTATKM UX UCHOJB30BAHUS B MEAUIIMHCKOM
PaaUOJIOTHH.

II IlpakTHYecKas 4YacThb:

II.1Yt0 Takoe TpaHCISIUMOHHAS MEOULMHA: CJIOTaH «IAacllb TPAHCISALUIO
byHIaMEHTAIBHBIX ~ (PU3MUYECKHX 3aKOHOMEPHOCTEH (CTpoeHHMEe aToMa u
AIIEMEHTAPHBIE YACTUILIbI) B IPAKTUUECKYIO METUIIUHY |».

I1.2 [IpoToHHas mynika ¥ raMMa M3JIy4eHHE, UX IPUMEHEHUE B MEIULIMHCKOM
panuonoruu. OOOCHOBaHME MPEUMYIIECTB U HEJOCTATKOB UX HCIOJB30BaHUS
IpU JICYEHUH OHKOJIOTMYECKUX 3a00JIeBaHUM, UCXOAA M3 (PyHIAMEHTaJIbHBIX
(bu3MYEeCKUX 3aKOHOMEPHOCTEN ¢ OMOJIOTUYECKUM BEIIECTBOM.

I1.3 JlaGopatopHblii TpakTUKyM B ¢dopmaTe CHUMYISUUOHHOW METUIUHBI
(BUpTyanbHasi MNpPOTOHHAs Tmymika). CroraH: «HIpPULIETBHO MOCTPENIeM
OPOTOHAMU U JIPYTUMH TSDKEIBIMH 3apsDKEHHBIMUA YacTHIIAMHU MO KJIETKaM
omyxosim». KonuuecTBeHHasi olleHKa U30MpaTenbHOCTH d(ddexra BO3AeHCTBUA
VOHU3UPYIOLIETO W3JIy4eHUs (TOTOKAMHM TSDKENBIX 3apsHKEHHBIX YacTHUL).
[Touemy BbILIENEkKAIIME TKAHU (IO OTHOILIEHUIO K OITYXOJIM PacCIlOJIOKEHHBIE B
rilyOMHE OpraHu3Ma) MOPaXKaITCs CYIIECTBEHHO MEHBIIE, YeM KIIETKH CaMOMn
omyxoiqu? Yrto Takoe muK bperra u mnpakTUyeckas 3HAYMMOCTH JIaHHOTO
byHIaMEHTAIBHOTO  (DU3UYECKOTO TOHSATHS B MPAKTUUYECKOM MEIULIUHE
(OHKOJIOTHH).
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Texnonornyeckuii popmaT U cofepKaHme pa3iesioB ypoKa

Taou. 1

Ne Conep:xanue Bpemst | Pesyabrar Pecypcnl

n/n (MHH)

I.1 Uro Takoe  paauoOuosorus | 3 Yyuammiics (9-11 | Texuuueckue cpeacTna
(mepenoc (dhyHIaMEHTAIBHBIX KJIL.) JIOJDKEH | MYJbTUMEIUHHON
3aKOHOMEPHOCTEM paznena MOHUMATh, Ha | Ipe3eHTal1H,
(UBUKA «CTPOEHUsI aTOMa M KaKUX KeNaTelIbHO HaJudue
3JIeMEHTAPHOH YacTHUbD» B (byHIaMEHTAIbHBIX | [JTA3MEHHOW  IaHEeNu.
MPAKTUYECKYI0 MEAUIMHY WIH buznIecKux Marepuabl
KaK  «YBUJETh  HEBUAUMOE) 3aKOHOMEPHOCTSAX | MPE3eHTaIu’ B
(IpUYMHY MATOJIOTHH) U CYMETh OCHOBaHa rpapuIecKomM
Ha Hee BO3eHCTBOBATh? MEJIUIIMHCKAs penakTope, Hampumep
ConepxxaHue  JUCHUIUIMHBI - JTUCITUTIIINHA Flash
MEJUITMHCKAsT PaIuOONOIOTHS — paauoOuoyioruss U
00J1acTh 3HAHUU KaKo€ TMPUKIAJTHOE
dbyHIaMEeHTaIbHbBIE 3HAYEHUE  HUMEIOT
B3aUMOJICUCTBUSL M3Iy4YCHUS W JTaHHbIC
BEIIECTBA W CINOCOO  HX 3aKOHOMEPHOCTH B
WCTIOJIb30BaHUS B JUATHOCTUKE U JIMarHOCTHUKE
JeYeHUH 3a00JIeBaHUM (peHTreHoBCKas

KOMITBIOTEpHAS
Tomorpadus
OHKOJIOTUYECKUX
3a001eBaHU)

1.2 Knaccudukanus 4 [lonnmanue, Ha | TexHuyeckue cpeacTaa
MOHU3UPYIOLIETO V3J1y4YEHUS. OCHOBE KaKHUX | MyJIbTUMEIUNHON
[IpyunHbl HX MPOHHUKAIOIICH byHIaMEHTAIBHBIX | IPE3CHTAIIHH,
CIIOCOOHOCTH B OHMOJIOTHYECKOE 3aKOHOMEPHOCTEH | )KENATEIbHO HAINYHE
BemectBo. CrocoObl  3allMThI B3aUMOJICUCTBUS MJIa3MEHHOM TTaHEeH
opraHusma YeJioBeKa oT MOHU3UPYIOIIETO
BO3JICUCTBUSI ~ MOHU3UPYIOLIUX U3ITyYeHHUS C
W3JIyYEHU N BELLIECTBOM

pazpabarbIBatOTCS
CIOCOOBI  3aIUTHI
OT UX BO3JICHUCTBUSA

1.3 H3oTomm! — WCTOYHUKH | 5 [Tonumanue, Ha | MynbTuMe nuiiHas
WOHM3UPYIOIIUX U3JIYYEHUH — KakuX (PU3NYECKUX | Mpe3eHTaIUs B
KOPITYCKYJISIPHBIX (TsiKETBIC MPUHIIUATIAX rpauIecKoM




YacTUI[bl — TMPOTOHBI, szpa OCHOBaHa penakrope Flash.
aTOMOB T€JUs U Jp. DJIEMEHTOB, KJaccuduxanus Buneoanumanus
JIETKUE 3apsDKEHHbIE YacCTHUIbl — MOHU3UPYIOIINX byHIaMEHTaIbHBIX
AJNIEKTPOHBI); TaMMa-U3ITydeHUe U3Iy4eHUH U WX | 3aKOHOMEPHOCTEN
— HWCTOYHHUK Si[pa  aTOMOB; MPUKIATHOE B3aUMOJICUCTBUS
PEHTTEHOBCKOE  HM3JIy4YCHHE — 3HAaYCHUE: B | HOHU3HUPYIOIIIETO
TOPMO3HOE, JTMarHOCTHUKE — | u3ny4eHus C
XapaKTePUCTUYECKOE PEHTTEHOBCKOE BEIIECTBOM (rmo
U3ITyYEHHUE; B | MaTepHaiam
JTy4eBOM Tepanuu — | 71a00paTOpPHOTO B
AJIEKTPOMArHUTHOTO | opMare
U KOPITYCKYJISIPHOTO | CUMYJISIIUOHHOMN
U3ITy4YeHUS, UX | MEWIIMHBI) —  CM.
NpPEUMYIIECTBA | | HUKE
HEJJOCTATKU
II JlabopaTopHbIii NMpPakTUKYM — | 15 «IIpoToHHas mymka» -
BUPTYaJIbHAS MOJIeJIb peanuzauus  MOJEIH
IPOTOHHOM MYIIKU U HABBIKU €€ pacyeta  MapaMeTpoB
OPUMEHEHUS JUIS  aJpEeCHOTro (CKOpOCTH  TSDKEJBIX
BO3/ICHCTBHS HA OIMYXOJIb 3apsOKEHHBIX YacTHIl U
ux 3apsiaa TUIS
U30UpaTeIHLHOrO
MOpaKeHUs).
TpeOyembie pecypcChi:
KOMIIBIOTEPHBIM KJIacc
- OC Windows 7 wu
BbIIlIE,  OlEpaTUBHAsA
namath He Menee 11°6.
Tpebyemoe I10:
Python 3.5
II.1 | TpancosaunoHHass MeauuuHa — |3 YMEHHSI U HaBbIKU -//-

cucTemMa UT repeHoca
byHIaMeHTaIbHbBIX
3aKOHOMEPHOCTEU
(OpUMEHUTENIBHO K  3aJadam

OHKOJIOTUH — (hyH/IaMEHTaJIbHbIX

3aKOHOMEPHOCTEN paznena
AJIEMEHTAPHON busuku
«CTpOEHHue aToma u
AJIEMEHTapHbIE  YacTHUIIbD» B
MPaKTUYECKYIO MEULUHY

(MEIUIIMHCKYIO PAUOJIOTHIO)).

UCIIOJIb30BaHUs
(byHIaMeHTaIbHBIX
bu3IecKux
3aKOHOMEpPHOCTEN
JUIS pelIeHUs 3a1ad
MIPAKTUYECKON
MEIUIMHBI
(JieueHue
OHKOJIOTUYECKUX
3a00seBaHUM C
TIOMOIIIBIO
MOHU3UPYIOIIETO
U3ITYYCHUS —




npeaMcETHasA

00J1acTh
MEIUIIMHCKON
PaoJIOTHN)

I.2 | IIporoHHas mnymka — HW €€ YMeHus NpuMeHsTh -//-
MpEUMYIIECTBA nepen 3HAHUS
HMCTOYHUKAMU TaMMa-U3I1y4YeHUs byHIaMEHTATBHBIX
JUTSL JIeYeHUs] OHKO03a00JIeBaHUM. bu3nIecKux
[Touemy mno6ouyHBIE 3PGEKTHI 3aKOHOMEPHOCTEMN
(BO3IEIICTBME  M3TYyYECHHUS HA yIpaBJICHUS
npuiexKamme TKaHU) aJpEeCHBIM
MHUHUMAJIBLHO T0 CPaBHEHUIO C BO3J/ICHCTBUEM
raMMa-u3jydyeHHeM B cClyyae MPOTOHHOM MYIIKH
HCTIOJIb30BaHUS MIPOTOHHOM Ha OMOJIOTHYECKYIO
MyLKu? OTeuecTBEHHBIE MUILICHb (OIYXOJIb).
pa3paboTku B MPOTOHHOM [Tonnumanue
Teparnuu OHKO3a00JIeBaHU MPEUMYIIIECTB
(UuCcTUTYT NpUKIagHOi GU3HKHY, WCIIOJIb30BaHUS
Hwxuaui Hogropon). JIa3€pHOTO
[Tpeumyiecta YIpaBJICHUS U3ITyYEHUS TUISt
MIPOTOHHOW MYIIKKA C MOMOIUIBIO ONTUMHU3ALIUU
JIa3€pPHOIO U3JTy4YEHUS. Jy4eBOM  Tepanuu
Pazpabotku  Hwmxkeropoackoro OHK03200JIeBaHHI
WNucTruTyTa npUKIagHoil GU3NKu
mkojgel  axkag. PAH AM.

CepreeBa B ONTUMH3ALHHU
OPOTOHHOW TEPAIUH.

II.3 | JlaGopaTopHblii NPAKTHUKYM. [IpnobpeteHue -//-
CumyndanuoHHas MeEIULMHA — HABBIKOB
npunoxenue UT nonosHeHHOU yIIpaBJICHUS
peanbHOCTH B KJIIMHUKE. MPOTOHHOM
OyHaaMeHTalbHbIE (PU3NUECcKe NyIIKOM. YMeHus
3aKOHOMEPHOCTHU MPOBOAUTH
B3aUMOJECHUCTBUSA TSKEJIBIX CPaBHUTEIIbHBIN
3apsHKEHHBIX YacTHIL c aHau3
OMOJIOTUYECKUM BEILIECTBOM: MPEUMYIIECTB u
nuddepeHiranbHbIe HEIOCTATKOB
MOHU3AIMOHHBIE oTepH MOHU3UPYIOIINX
SHEPruu — yaebHas U3JTy4eHUM npu
MOIJIOIIEHHAss  J03a W €€ JICYEHUU OITYyXOJIEH.
3aBUCUMOCTh ~ OT  CKOPOCTH [Ipumepsbl
JacTull U ux 3apsga. Uto Takoe (IpakTUKyMa):

nuk bparra -  Makcumym
VOHHU3AIMOHHBIX MOTEPb.

raMMa-u3Jay4eHue —
IPEUMYLIECTBA NPH




Kpurepuit «MPaBUIIBHOCTUY
HaBEJICHUs MPOTOHHOM MYILIKHU

Ha IleJib — COBMAJCHHE IHKa
bpoarra c KOOPJAUHATON
(TITyOUHOIN) pacIooXKeHUs
OITYXOJIH. [IpakTukym:
nocraHoBka  3amad  (/laHo:
riryOuHa pPacnoJIOKEHUS

onyxonu. Ha#Tu:  ckopocth
IIOTOKA TSDKENBIX 3apsKEHHBIX

YacTHIL TSt aJpECHOTO
BO3JCHUCTBUS Ha OIlyXO0Jb
(coBmagenue mnmka bparra ¢
JOKaIn3auuen OITYXOJIN).

[Ipunoxenue 1. JlabopaTopHblit
npakTukyM. [Ipumepsl pemieHus
3aJa4y  pacyeT  IapaMeTpoB

MPOTOHHOU ITYLLKA IS
M30UPATENHHOTO  BO3JCUCTBUS
Ha OMyXOJIb.

IMOBCPXHOCTHOM
PaCIOJIOKCHUHU

OIIYXOJIM, TsKCIIbIC

3apsHKEHHBIE
YaCTUIIBI
BO3MO>XHOCTh
n30UpaTeIbLHOrO
BO3JIEUCTBUSA
OIyXOJb B IIy0
TKaHU
MUHHMAaJIbHBIX
O0OOYHBIX

s dexrax
pUJIeKaIIe
OHOJIOTUYECKUE
TKaHHU.

Ha
VHE
pu

Ha

III

3akmoueHue. Muccus — «CTBIK
HayK» (QUBUKA W MEAUIMHBI),
TPEHI  IEPCOHATU3UPOBAHHOU
MEIULITHBI — MEIULIHBI
Oyymiero

Pecypchl
MYJbTUMEIUNHON
MpE3EHTAUU

KoHTtuHrenT: yuenuku 9-11 ki1, uncieHHocTs — 15-20 yenoBexk.




