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PaGouasi nporpaMmma 3/1eKTUBHOT0 Kypca «buopusznka»
(10-11 knacc)

Conep:kaHue nporpaMmmel

Ne OOm1ast CTpyKTypa mporpamMmbl

1. [Tnanupyemble pe3yabTaThl U3ydeHus: yaeOHoro npeamera «buogusuka» (10 -11 kmaccsr)

2. Conepxanne yaeoHoro npeamera «buodmsuka» (10 -11 xmaccer)

3. Temaruueckoe IIIAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YAaCOB, OTBOJUMBIX HAa OCBOCHUE KAXKIOU TEMbI
ITpunoxxenue 1. JIuct BHECEHUSI U3BMEHEHUN

Pabouast mporpamma mo omodusuke must 10-11 kmaccoB DnekTuBHBIA Kype «buodusmka» mpeaHazHaueH IJIsi OCHOBHOTO oOpa3oBaHus ydamuxcs 10-11
KJIaCCOB, HHTEPECYIOIIUXCS COBPEMEHHBIMH MPOOIEMaMH HAYKH M TOTOBSIIMXCS K OOYYCHHIO B By3€ Ha CICIHUATBHOCTIX (PU3NYECKOTO, OMOJIOTHYECKOTO U
xumudeckoro npoduis. CopepikaHue Kypca BBIXOJHMT 332 PAMKH IITKOJIEHOW MPOTPaMMBI U MOXKET OBITh MCIIOJNB30BAaHO ISl MPOBEACHHS (HaKyJIbTaTHBHBIX
3aHATUHN U1 yrayOiaeHHOM moaroToBku. Ha m3ydenne kypca 6modusuku Beiaeneno 70 yacoB, B ToM ymucie B X kiacce — 35 yaca (1 gac B Hememno), B XI
kiacce — 35 gaca (1 4ac B Hezelto).

HopmaTtuBHBIN CPOK OCBOEHHS TPOTPAMMBbI - 2 TOJA.
1. IInanupyemMsble pe3yJbTaThl H3yYeHHs YueOHOro npeamera «bunogusuka» (10 - 11 kmaace)
OcHoBHas [eJIb Kypca — O3HAKOMUTH HIKOJIbBHUKOB C COBPECMCHHBIMU (bHBH‘-I@CKI/IMI/I noaxoaaMu B UCCIICAOBAHUU KUBLIX OPraHU3MOB, C(bOpMI/IpOBaTB HUHTCPCC,

a 3HAaYUT M MOTHBALMIO JUISI W3y4YeHHs IUCLUIUIMH ecTeCTBEeHHOHayuHoro mnpoduis. Kypc momken oOecneunth oOy4yeHHE, BOCHUTAHUE U Pa3BUTHE
IIKOJIbHUKOB B €CTECTBEHHOHAyuyHbIX oOmacTsax. I[lomaBmistomiee OONBIIMHCTBO COBPEMEHHBIX METOIOB HCCIEIOBAHUS JKUBBIX CHCTEM OCHOBAHO Ha
NpUMEHEHUH (U3NYECKUX 3aKOHOB WM sBIeHUH. buodusnka oObEeKTUBHBIM 00pa3oM JEMOHCTPUPYET HEMPEPHIBHOCTh B M3YYEHUU MPHUPOABI, MOKa3bIBas
TECHYI0O B3aUMOCBS3b (U3MYECKUX, XUMHUYECKUX M OWOJOTHYECKHUX 3aKOHOMEpHOcTe. buodusmka — BakHEHmMII 37IeMEHT OO0IEeOMOIOTHYECKOTO
oOpa3oBaHMsl, CHOCOOCTBYIOIIMK (OPMUPOBAHHIO HAYYHOTO MBIIUICHUS U OOBEKTHMBHOMY MOHHMAHHUIO >KU3HEHHBIX SIBICHUH M TPOIIECCOB HAPYUICHHS
KU3HEICSATEIbHOCTH OpraHnu3moB. Kypc crjiaHupoBaH Kak MEXKIUCIUIUIMHAPHOE OIMCAaHUE SBIEHUN M 3aKOHOMEPHOCTEH, MPOTEKAIOIIUX B KUBBIX
OpraHu3Max Ha pa3HbIX YPOBHSX €ro OpraHu3alliid U UMEIoIMX Omodu3mveckuil xapakrep. Merogonorudeckas ujiesi COCTOUT, B OCHOBHOM, B U3JIOKEHUU
«ropsiuux» mpodseM OMOPHU3MKH (M B ITOM CMBICIE KYpC CIY)XKUT H30paHHBIMHM TJlaBaMH OHO(QU3UKH), CBA3aHHBIX MEXAYy COOOW €IMHOM JOTMKOMN
€CTECTBEHHO-HAYYHOTO MBIIUICHUS. DTO IO3BOJIAET aBTOpaM Kypca COXpPAaHHTb KOPPEKTHOCTh B M3JIOKEHHMM CIIOKHBIX MPOOJIEM COBPEMEHHOH HayKd H
OJTHOBPEMEHHO NPEACTaBUTh MaTepHall Ha HAyYHO-NOMYJISPHOM YpOBHE, 0a3upYyIOIIEMCsl HA 3HAHUAX, TOJTYYEHHBIX y4YaIlMMHUCS MO OCHOBHBIM IpeAMETaM
IIKOJIbHOM mporpammbl. Kype naet nmpezacraBieHne 00 OCHOBHBIX pasjiesiax OMO(U3UKH, HO TIPU 3TOM HE 1yOIMpyeT BY30BCKUE Kypchl o Onodusuke, 6oiee
TOTO, SBISETCSA TUIATGOPMOM IJis JIYYIIero MOHWMaHWs mNpeamMeToB «Dusmkay, «Xumus» u «bHONOTHS» OCHOBHOW IIKOJBbHOW Tporpammbl. [lomumo
TPaJAULMOHHBIX 3afaHuil Kypc «buodusnka» comepKHUT 3aJayd, CTUMYJIHPYIOIIUE CTAHOBJIEHHE HCCIIEOBATEIbCKUX HAaBBIKOB (3a1a4M ¢ (OpPMYIUPOBKON



CYIIECTBYIOIINX HEPEIICHHBIX MPOOJIEM COBPEMEHHON OMOMU3UKH, MEX MPEIMETHBIC 3a/IaHMs, 3a/1a4l C «M30BITOYHBIMIY WIIN «HEJOCTATOYHBIMIY JTaHHBIMHU
u 1p.). [Ipu cocTaBineHun Kypca ObLITH UCIIOIB30BaHbI CICYIONINE HAYYHO METOUYECKUE TTOIXO0/IbI: COOTBETCTBHE COBPEMEHHBIM JACSITEIPHOCTHBIM (hopmMaMm 1
METOJaM OpraHM3aIliy TMpoIlecca OOyUEHHUs, OPUCHTAIMS Ha KOMIIETEHTHOCTHBIM TMOJXOJ W COBPEMEHHBIE IIeJId OOYYEeHHS, COOTBETCTBHE COBPEMEHHBIM
HAyYHBIM MPEICTABICHUSAM B 001acTH OMO(DU3UKH, COOTBETCTBHE BO3PACTHBIM U TICHXOJIOTHYECKUM OCOOCHHOCTSIM yYaIlluXCsl, 00eCcIieueHNE MPeeMCTBEHHOCTH
coliepkaHusi 00pa3oBaHUs, OOECIeUYeHHE MeEX TMPEAMETHBIX CBsi3ed, oOecreueHue ONTUMHU3AIMUA Y4eOHOro mporecca, o0ecrnedYeHne BO3MOXKHOCTEH
MCIOJIb30BaHUS Pa3HbIX (HOpM 00YUCHHUsI, BKITIOYAst OYHbBIE, 320UHBIC, TUCTAHIIMOHHBIC, TPOBECHUE KOHCYIBTALUN, IKCKYPCHIA, SKCTIEPUMEHTATLHOW PaOOTHI U
t.1. [lo comepkanuto mporpamma kKypca «bruodusnkay COOTBETCTBYET YriyOJEHHBIM MporpaMmaM Mo 00meo0pa3oBaTeNbHBIM MPEeIMETaM, AOMOIHSIOIMINM
TPaAUIIMOHHBIC YI€OHbBIE TPOTrPAMMBI 110 (PU3UKE, XUMUHU, OMOJIOTUH, MAaTEMAaTHKE M €CTECTBO3HAHUIO.

Pe3ynbrarel o0ydeHus

MeranpeaMeTHBIMH pe3yJbTaTaMi OCBOSHUS BBIITYCKHUKAMH TTOJTHOW IITKOJIBI TPOTPAMMBI 110 OMO(PU3HKE SBIISIOTCS:

® CMOJIb30BAHME YMEHHMM W HABBIKOB PA3JIMYHBIX BHUJIOB TIO3HABATENBHOW JEATENHHOCTH, NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHHUS
(cucTeMHOMH(pOPMAITMOHHBIN aHATTN3, MOJICIIMPOBAHNE U T.J.) IJISl U3YUEHUS PA3IUYHBIX CTOPOH OKPYKAOIIeH JeCTBUTETLHOCTH;

® ICIIOJIb30BAHME OCHOBHBIX HMHTEJUICKTYAIBHBIX OMepanuii: (opMyIupoBaHWE TUINOTE3, aHAIW3 W CHHTE3, CpPaBHEHHE, OOOOIICHHEe, CHCTEMAaTH3allus,
BBISIBIICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

® YMECHHE TEHEPUPOBATh UCH M ONPEACIATh CPEACTBA, HEOOXOAUMBIC ISl KX PeaTH3aIlin

® YMEHUE OIPeCTATh [eNU U 33/1a4H IeATeIHbHOCTH, BBIOUPATh CPENICTBA peaTn3aliu Ielieil U MPUMEHSITh UX Ha MPAKTHUKE

® VCIOJIb30BAHUE PA3IMYHBIX UCTOYHUKOB JUIsI TONydeHUs (PU3NdecKoil MHGOpMaIuu, MOHMMAHHUE 3aBUCUMOCTH COJEpKaHUS W (OPMBI MPEICTABICHHUS
nH(OpMAIIUY OT IeJIel KOMMYHHKAIIUH U aapecara.

® OBJIAJICHUE HABBIKAMHU CAMOCTOSITEIILHOTO TMPHOOPETEHUs HOBBIX 3HAHWM, OpPraHU3allid Yy4eOHOW NeATeNhbHOCTH, MOCTAHOBKU IIENeH, TUIaHUPOBAHUS,
CaMOKOHTPOJISI U OIICHKU PE3YJIbTATOB CBOCH JIEATEILHOCTH, YMEHHUSI MPEIBUICTh BO3MOKHBIE PE3YJIbTaThl CBOMX JICHCTBHIA;

® Pa3BUTHE MOHOJIOTHYCCKON M TUAJIOTUUECKON PeUr, YMEHNE BBIPAKaTh CBOM MBICITH M BBICIYIIMBATh COOECETHNKA, TOHUMATh €T0 TOUKY 3pEHUS,

® yMeHHe padoTaTh B TPYIINE C BHIMOTHECHHEM PA3JIMYHbBIX COIMATBHBIX POJIEH, OTCTAUBATh CBOM B3TJISbI, BECTH TUCKYCCHIO.

B oGmactu nmpeaMeTHBIX pe3ynbTaToOB:

1. ®opmupoBaHUEe y MIKOJILHUKOB 3HAHUI O 3aKOHOMEPHOCTSIX MPOTEKAHUS B )KUBBIX OpraHu3Max (QU3MUECKUX U (PUIUKO-XUMUYECKUX TPOIECCOB HA PA3HBIX
YPOBHSX OPTaHU3AIMH — OT CYOMOJIEKYJISIPHOTO U MOJISKYJISIPHOTO JI0 KJIETKH | 1[€JI0T0 OpraHu3Ma.

2. ®opMUpOBaHNE TOHUMAHUS B3aMMOCBS3U (PU3NIECKUX U OMOJOTHYECKHIX MPOIECCOB B KUBBIX CUCTEMAX

3. O3HaKOMJICHHE C OCHOBHBIMH (PH3NYECKUMH METOJIaMHU UCCIIECOBAHUS OMOJIOTHUECKUX O0BEKTOB.

4. PazButne mporIbHON TOATOTOBKH IIKOJLHUKOB JIJIS1 IOCTYIUICHHSI HA €CTECTBEHHO-HAYy4YHbIE (DaKyJIbTEThl YHUBEPCUTETOB, IIPEK/IC BCETO, B OTIAICHHBIX
1 CeJIbCKHX IIKOJAaX 3a CYET MPEOCTABICHUS 00pa30BaTEIIbHBIX YCIYT 110 COBPEMEHHBIM HAINPaBJICHUSM HAYKH, TOTIOJHUTEIBHBIM K TPAIUITMOHHBIM YICOHBIM
porpamMmManm.

5. Co3naHue MOTEHIMANIa COIePKAHUS TUCTAHIIMOHHON 00pa3oBaTeIbHON Cpellbl B 00JacCTH OMO(PU3NKH, OMOTEXHOJIOTHH U JIPYTUX COBPEMEHHBIX HAyYHBIX
HaIlpaBJICHUN.



2. Copepxanue yueOHoro npeamera «bunogusnka»
DneMeHThl OMOPHU3UKU NPH U3YUEHUU MEXaHHUKH.

JBmxenue u cuibl. Macca ten. [InotHocts. Cuita tskectu. Bec Tena. Cuiia TpeHUs U cONpOTUBIICHHS. TpeHne B )KUBBIX opraHu3Max. JlaBieHue sXuaKocTe u
ra3oB. Apxumesiosa cuia. 3akonsl Hetotona. IIpocTeie MexaHU3MBbI B 5kuBOi npupose. ledopmariuu. MoUHOCTH, pa3BUBaEMbIE YETOBEKOM.

DneMeHThl OMO(DU3UKH TIPU U3yYEeHUHN KOJIeOaHUH U 3ByKa.

Konebanus B »xuBoii npupone. ['onocoBoii anmapar yenoseka. ['onoca B xuBoMm mMupe. broakycruka ppr6. Kak *HBOTHBIE ONPEEIOT HAlpaBlIeHUE 3BYKA.
CnyxoBoil anmapat 4esnoBeka. MeTos BBICTYKMBaHUS-TIEpKyccHsl. BricylnBanue - aycKynbTalus. Peructpainus 3ByKoB cepaua v JErKux. 9X0 B MUPE KUBOU
IPUPOJBL. YIBTPa3BYK, €r0 pOJib B OMOJIOTUU U MeIUIIMHE. ATIIapaT- npeacKa3aresb ITopMa.

DnemMeHThl OMO(MU3UKY MPU U3YUYEHUU TETUIOTH M MOJIEKYJISPHBIX SIBICHUM.

[lepBoHauanbHBIe CBelEHUS O CTpoeHuu BemiecTBa. [Iponeccsl auddys3un B xuBoi npupone. Kanwmnsapueie sBnenus. CMaunBaeMoCThb. TemIon30sus B
YKU3HH JKUBOTHOTO Mupa. [TuenuHbIi yinel ¢ TOYKU 3peHus TeIIoTeXHUKH. [louemMy MBI KpacHeeM B Kapy, a B XoJiof OjeaHeeM u apoxuM? Posb mporeccoB
UCHIApEHHUs JUIsl )KUBOTHBIX OpraHU3MOB. VcriapeHue B )KU3HU paCTEHUN. 3aKOH COXPAHEHNUs U IPEBPAIECHUS SHEPTUU.

DOneMeHThl OMO(DU3UKH MPU U3YUECHUH DIICKTPUIECTBA.

DnexTpuuecKrue CBOMCTBA TKaHel opranusma. IlopaxeHnue nepeBbeB MosHUEN. bruonorennuanel u ux peructpauus. buorounsiii Mmanunynasarop. Ilpumenenue
CTaTHYECKOTO DJIEKTpuuecTBa. [IpuMeHeHHe MOCTOSHHOTO TOKa C JieueOHO# 1enbto. [IprMeHeHHne BBICOKOYACTOTHBIX KOJICOAHWUW C JIEYCOHOU IIEJIBIO.
MuxkpoBonHoBas Tepanus. Pagnorenemerpust. HOBBII HCTOYHHK 37€KTPOIHEPTHH. DICKTPUIECKUE PHIOBI.

DneMeHThl OMO(MU3UKY MPU U3YUYEHUU ONTHUKH U CTPOEHUS aToMa.

I'maza pa3iauyHBIX MpenCTaBUTENEH KUBOTHOrO Mupa. I'na3 yenoBeka. CBETOUYBCTBUTENBHOCTD IV1a3a. Kak muénsl pa3znuuaroT 1BeTa. XO0J0JHOE CBEUEHUE B
npupoae. Untepdepenius B )XUBOU npupoze. YIbTpapHroIeTOBbIE U PEHTTEHOBCKUE Ty4H. [I[pruMeHeHne crnekTpalbHOTO U PEHTT€HOCTPYKTYPHOTO aHalu3a K
U3YUEHHUIO CTpOeHMs remoryiobnHa. Onruyeckue mpuOOpbl B MeOUIMHE. PaguoakTUBHBIE M30TOINBI B OHONOrMM M MenuiuHe. buomorunyeckoe neiictBue
WOHMU3UPYIOIINUX U3TyYEHHI.

3. TemaTnyeckoe NJIAHUPOBAHME ¢ YKa3aHHMEM KOJUYECTBA YaCOB, OTBOAMMBIX HA OCBOeHHe Ka:K10il TeMbl «buopuznka

Nen/m | Tema Kon-Bo
4acoB

1. BBenenue 3

2. HekoTtopsie Borpocsl OMOMEXaHUKH 14

3. TepmonuHamuka. 3

4. DneMeHThl OMO(DU3UKH MIPU N3YyUEHUH AJICKTPUIECTBA 17




5. OneMeHTHl OMO(PHU3UKU NMPH W3YYEHUH ONTUKH U cTpoeHus | 13
aToma

6. DneMeHTHl KBaHTOBOM OMO(U3HKH. 8

7. PannoakTUBHOCTS. 8

8. 3awuma peghepamuenvix pabom. 4

Hroro: 70

KanengapHo-rematuyeckoe rianupoBanue 10 kiacc

Ypok Tema Kou.
11/T1 Jara 4acoB
1 01.09-03.09 Brenenue 1
2 05.09-10.09 HekoTopblie BOpockl OMOMEXaHUKUA. DProMeTpusl. 1
3 12.09-17.09 HekoTopsie 0cCOOEHHOCTH TTOBEACHUS YeJIOBEKA MPHU Meperpy3kax B HEBECOMOCTH. 1
4-5  119.09-24.09 BectuOymsipHbIi anmapaT Kak HHEpIHaIbHas cucTemMa opueHTanuu. JI/P 2
Ne1OnpeaeneHMe MakcMManbHOM CKOPOCTU ABWXKEHUA NanbLa pyku. (MHCTpyKTax no
26.09-01.10 TexHuke 6esonacHocty 1,3)
6 03.10-08.10 Axycrtuka. [Ipuposaa 3Byka u ero pu3nieckue XapakTepuCcTUKU 1
7 10.10-15.10 XapakTepHUCTUKA CIIyXOBOI'O OIYILEHUS. 1
8 17.10-22.10 DU3nYeCKUEe OCHOBBI 3BYKOBBIX METO/I0B UCCIIEJIOBAHUS B KIIMHUKE. 1
9 24.10-29.10 BoinoBoe conporuieHue. OTpakeHue 3BYKOBBIX BOJIH. 1
10-11 |07.11-12.11 ®dusuka cnyxa. JIIPNe7 U3mepeHue BpeMeHM peakuuu YerioBeKa Ha 3BYKOBble M| 2
cBeTOBble cUrHanbl. (MHCTpyKTax no TexHuke 6esonacHoctyn 1,3)
14.11-19.11
12 21.11-26.12. YIIbTpa3BYK U €ro NPUMEHEHUE B MEULIMHE. 1
13 28.11-03.12 Nudpazsyk. Bubparuu. Akyctuka B OMOHHUKE. 1
14-15 (05.12-10.12 Teuenne u cBoiicTBa xuakocreid. Jleraromue >KMBOTHbIE M pacTeHus. JleraTenbHble| 2

arnmapatsl. JI/PNe4 UsmepeHue paBneHus: atmoccepHoOro m kpoBsiHoro (MHcTpykTax




no TexHuke 6esonacHoctu 1,3)

12.12-17.12
16-17 |19.12-24.12 MexaHu4ecKre CBOWCTBA TBEPHABIX TENI U OWOJOTHYECKUX TKaHEW. JI/PNe2 Onpepenenue| 2
NMoTHOCTM 6uonorudeckux ob6bekToB: Aepesa; kocte u T1.n. (MHCTPyKTaX MO TexXHUKe
09.01-14.01 6e3onacHocTu 1,3)
18-19 {16.01-21.01 J1/PNe3 Peructpaumsa 3BykoB cepaua W nérkux. (MHCTpykTaxk no TexHuke| |
6e3onacHocTty 1,3)
23.01-28.01
20 30.01-04.02 HexoTopble BOPOCH! FEMOIMHAMUKH. 1
21 06.02-11.02 Tepmogunamuka. TepMOMETpHS U KAJTOPUMETPHS. 1
22-23 (13.02-18.02 DU3NYECKUE CBOMCTBA HArpeThIX M XOJOJHBIX CpEJ, HCIOJIb3YEMBIX ISl JICUCHUS.| 2
Mcnonp30BaHre HU3KUX TEMIEpaTyp B MeAUIMHE. BiusiHue M3MeHeHus: TeMneparypsl
20.02-25.02 HA )KUBOTHBIX.
24 27.02-04.03 DIeKTpoANHAMUKA. DJIeKTpudeckoe mojie.Pu3nueckrue OCHOBBI AIeKTpokapauorpadum.| 1
JJ1. I0J1E€ Y )KUBOTHBIX.
25 06.03-11.03 Pewienue 3a0ay 1
26 13.03-18.03 dusndeckue MpoIecchl B TKAHIX MPH BO3ACHCTBHU TOKOM U 3/M mojissmu. [lepBuynoe| 1
NECTBUE TMOCTOSHHOTO TOKA HA TKaHW opraHu3Ma. [ampBaHuM3anus. DieKTpodopes
JIEKApCTBEHHBIX BELIECTB.
27 20.03-25.03 Bo3zneiicTBue nepeMeHHbIME (UMITYJIbCHBIMH ) TOKaMH. 1
28 03.04-08.04 Sawuma peghepamusrnvix pabom. 1
29 10.04-15.04 Bo3znelicTBrue nepeMeHHbIM MarHUTHBIM TIOJIEM. 1
30 17.04-22.04 Bo3znelicTBrue EpeMEHHBIM IEKTPUUECKUM TIOJIEM. 1
31 24.04-29.04 Bo3znelicTBre 371eKTPOMAarHUTHBIMU BOJIHAMU. 1
32 01.05-06.05 DJIEKTPUYECTBO U MAarHETH3M B OMOHUKE. 1
33-34 108.05-13.05 Sawuma peghepamusrnvix pabom. 2
15.05-20.05
35 22.05-27.05 HTorosoe 3aHsTHE. 1
KanennapHo-rematnueckoe mianupoBanue 1 1kmacc
Ypok Tema Kou.
/1 4acoB




01.09-03.09

Beenenue.

2 05.09-10.09 MenuuuHckas 3iekTponnka. OOmas u MeIUIIMHCKAs AJIeKTpoHuKa. OcHOBHbIE Ipymbl| 1
MEAUIIMHCKUX AJIEKTPOHHBIX MPUOOPOB U alnapaToB.

3 12.09-17.09 CucTtema nojydeHHs] MeIMKO-OU0I0THIeCKON MH(POPMAIIHH. 1
4-5 19.09-24.09 Ontuka. JI/PNe5 OnpeageneHue ropusoHTanbHOro U BepTUKanbHOro nonew 3peHus| 1
rna3. (MHcTpyKTax no TexHuke 6esonacHocTtu 1,3)

26.09-01.10
6 03.10-08.10 [Tonsarue o ronorpadguu 1 €€ BO3SMOKHOM NPUMEHEHUH B MEIULINHE. 1
7 10.10-15.10 [lonsipuszanus ceera. MccnenoBanue 6M0IOrnYeckux TKaHEH B MOJIIPU30BAaHHOM cBeTe. | 1
8 17.10-22.10 ["'eomerpuueckas onTrka. ONTHYECKas CUCTEMA TJ1a3a M HEKOTOpbIe €€ 0COOEHHOCTH. 1
9 24.10-29.10 HenocTtaTku onTHYECKONW CUCTEMBI I'J1a3a U UX KOMIIEHCAIIHS. 1
10 07.11-12.11 Jlyma. 1
11 14.11-19.11 Onruyeckasi CUCTEMa M yCTPOWCTBO MUKPOCKOTIA. 1
12 21.11-26.12. BosiokoHHast ONTHKA U €€ UCTIOJIb30BAaHUE B ONTUYECKUX YCTPONCTBAX. 1
13 28.11-03.12 OnTHUYECKH CUCTEMBI IJ1a3 Y )KUBOTHBIX. 1
14 05.12-10.12 J1/PNe6 OnpegeneHue paspeluarowien cnocobHocTtu rnasa. (UHCTpykTax no TexHuke| |
6e3onacHocTu 1,3) (MHCTpyKTaX No TexHuke 6esonacHocTu 1,3)
15 12.12-17.12 TennoBoe wu3nyuenue. WM3nyuenue Connna. VcTouHuKM TemnoBOro usimydeHus,| |
MpUMEHSIEMBbIE [T JIeYeOHBIX LEeNeH.
16 19.12-24.12 Tennootnaua opranusma. [lorstue o repmorpadun. 1
17 09.01-14.01 MK u VO uznyyeHus u npuMEHEHUE UX B MEIUIUHE. 1
18 16.01-21.01 Opranusm kak ucTouHHK pusnueckux noneil. UK u YO uznyuenust B Mupe )XMBOTHBIX. | 1
19 23.01-28.01 JJeMEHThl  KBAaHTOBOW  OMOPU3UKHU. DIEKTPOHHBIM  MHKpockomn. [lonstue 00| 1
PJIIEKTPOHHOMU ONTHKE.
20 30.01-04.02 WN3nydyeHre ©  TOIJIOIMIEHWE DSHEPrUM aroMamMu M Moliekyinamu. @oto- | 1
XEMILUTFOMIHECIICHIINS B PACTUTEIIHHOM U JKUBOTHOM MHE.
21 06.02-11.02 Jlazepsl U UX MPUMEHEHUE B MEUIINHE. 1
22 13.02-18.02 dotobuonoruveckue mpouecchl. [lorstue o porodbromornu u Goro MeaUIMHE. 1
23 20.02-25.02 Pewenue 3a0au 1
24 27.02-04.03 SlnepHbIil MAarHUTHBIN pe30HaHC. MarHuTa-pe3oHaHCcHast TOMOrpadusi. 1
25 06.03-11.03 Honusupyroiee nzinydeHue. OCHOBBI JO3UMETPUHU. 1




PenTreHoBckoe u3nyueHue. PeHTreHoBckas TpyOka.

26 13.03-18.03 B3anmoneiicTBe  PEHTI€HOBCKOIO  M3JIYyYeHHsi C  BemecTBoM. [Ipumenenwue| 1
[PEHTTEHOBCKOTO M3JIyYSHHsI B MEULIMHE.

27 20.03-25.03 PanuoakTuBHOCTG. JlelicTBUE MOHU3UPYIOLIETO M3Iy4eHHMs Ha opraHusmsbl. Jlerexkrops]| 1
MOHU3UPYIOLIETO U3ITYUCHHUS.

28 03.04-08.04 \Pewienue 3adau. 1

29 10.04-15.04 lcnonb30BaHME  paJMOHYKJIWJOB M HEUTpOHOB B MenuuuHe. lMcnonb3zoBanue| 1
YCKOpUTENEH 3apsKEHHBIX YAaCTHUI] B METUIIUHE.

30 17.04-22.04 DJIEMEHThl  JO3UMETPUU HOHMU3UpYIOIMX u3nydyeHuid. KomnnuectBeHHas oneHkal 1
OMOJIOTUYECKOTO ICHCTBHSL.

31 24.04-29.04 JlozumeTpudeckre npuOopsl. 3amuTa OT HOHU3UPYIOLIETO U3TyYCHHUS. 1

32 01.05-06.05 Sawuma peghepamusrvix pabom. 1

33 08.05-13.05 Sawuma peghepamusrnvix pabom. 1

34-35 |15.05-20.05 Hrorosoe 3aHATHE. 1-2

22.05-27.05

OueHka ypoBHeN y4eOHbIX AOCTUXEHUN yYalmxcs

Ne YpoBHM y4eBHbIX JOCTUXKEHUI YpoBHM yCcBOEHMS y4ebHOro maTtepumana Bannbl
yyalmxcs

1 | Huskui (peuenTuBHbIN) Y3HaBaHue 1-2

2 | YaoBneTBopuTENbHbIN Heoco3HaHHOe BocnponsBegeHne 34
(peuenTnBHO-PENPOAYKTUBHbIN)

3 | CpegHui (penpoayKTUBHO- BocnpounssegeHue Ha ypoBHE MOHMMaHUS 5-6
NPOAYKTUBHbBIN)

4 | OocTtaTouHbIM (MPOAYKTUBHBIN) lMpymeHeHne 3HaHW B 3HAKOMOW 7-8

cuTyaumu
5 | Bbicokui (NpoayKTUBHbIN, lMpumeHeHne 3HaHun 9-10




TBOPYECKNI) B HE3HAKOMOW CUTyauuu

INurtepatypa ansa oby4yarowmxcs:

1. Buodpmauka /Mo pea. J1.I'. KocTiowko. - Knes: Beicw. wik., 1988.-504 c.

2. BonbkeHwTenH M.B. Brodmanka. Yueb. nocob. - M. Hayka. 1988. -392 c.
3. CrapueHko C.A. Brodmamka-H0. Yueb.nocob .-Tpouuk - TBU, 1994 .-122c.
4. Kay U.B. Bruodmsumka Ha ypokax cmaukn. -M. MNpocselleHne, 1988.-271 c.

5. Occaynosa W.J1. n ap. PykoBoacTBo k nabopatopHbiM pabotam no MeanumHckon n buonornveckon gmauke. Yueb. nocob./Mog pea. A.H.Pemesosoi M.: BeicLu.
wkona, 1987.-271 c.

6. Tyneknbaesa H.H., 3ybos A.®. 3agayun MexnpeaMeTHOro COAEPKaHUSA U METOAbI UX pelleHus: Y4eb. nocob.- YenabuHck, 1993.-94 c.
7. BepkuHbnut M B. MNaronesa E.I[". OnekTpnyecTBO B XMBbIX opraHuamax. - ML: Hayka, 1988.-288 c.

NuTtepatypa gnsa yuutens:
1. Ilekumm no 6uodusuke. /Pea. Makapoe O.I1..-11.: Y, 1968.-477 c.
2. MeToaunyeckme ykasaHus No n3ydeHuio kypca « dusnka ¢ ocHoBamu buodpusmkuny /Coct. benanosckuii A.C. M:MBA,1985-14 c.

3. MeTtoguyeckne pekomeHAauumM No opraHn3aLmm CaMoCTosITENbHOM paboThl CTYAEHTOB HaA y4ebHbIM MaTepmnanom no Kypcy «®Pusmka ¢ ocHoBamMu 61oum3ankmy
/Coct. CtapyeHko C.A. n ap. - Tpouuk, 1988-94 c.

4. Akoes W.I'. Brnodmsmka nosHaet pak.-M.:Hayka,1987-160 c.

5. Pagnauns monekynbl n knetkn. /Mopg pen. Xepebuna. B.MN -M.3HaHne, 1984.-160 c.
6. MaHonnoe B.E. OnektpnyectBo u Yenosek. - J1: QHepronsgat, 1988-224 c.

7. YTknH B.J1. BriomexaHuka pusmyeckux ynpaxHeHumn. - M: MNpoceeleHune, 1989-210 c.
8. AHueH B.H. MexnpeameTHble cBs3M B 3agadvax no cdomauke. -Kynboiwes 1987.-120 c.

WHTepHeT pecypcbl:
Barnag Ha »xuBoe rnasamm ousnkos. - hitp://www.biophys.ru/
EnunHoe okHO gocTtyna k obpasoBaTenbHbIM pecypcaM. buodumauka. - http://window.edu.ru/window/library?p_rubr=2.2.74.2.3
EcTtectBeHHO-Hay4HbIN 06pasoBaTenbHbIN nopTan. Jlekuun no 6uodumanke. - http://www.en.edu.ru/publications/internet/2227?catalogueld=1201
MepanumHckun BuaeonopTan. buoduauka. - http://www.med-edu.ru/basic-science/biophysics_fund/

ObpasoBaTensHbIn Buaeonoptan. brodwmanka. - http://univertv.ru/video/biology/obwaya_biologiya/biofizika/?mark=science



CnpaBo4Huk "Bruodmamku Poccuun”. - http://www.library.biophys.msu.ru/?Internet=on

NPUNOXEHUE

NABOPATOPHAA PABOTA. OnpeneneHne ropusoHTanbHOro U BeptTukanbHoro noneun 3peHus rnas. NPNBOPLI 1 MATEPUAJbI: munnuveTtposas 6ymara,
nunHerka, perka, Tabnuusl bpaguca unu kanbkynatop. TEOPUA. MNone 3peHusa rnasa — 3T0 yron MakcumMmarbHOro BuaeHus y. lNone 3peHns y Yenoseka no
BEPTUKANM 1 ropnsoHTanm otnudaetcs. Kaxapiv rnas BUAMT B rOPU3OHTANbHOM HanpaeneHu npumepHo B npegenax 120 — 130rpaaycos, 06a yrna noyTm
nepekpbiBatoTcs. None 3peHns HenogBMXHOIO rmnasa okono 60° no ropmaoHTanu u okono 130° no BepTukanu. [Jns onpefgeneHns nNonsa 3peHnst Ha NMHErKe ONMHONM a
= 50cM HaHecuTe TpU MeTKU — OJHY B LIEHTPE 1 ABe B KpanHUX Todkax. MNpubnumxkas nuHenky K rnasy, usmepbTe MMHUMAarbHOe pacctosHue b, korga rnas sBuant obe
KparHue meTtkun. Paccumntante no dpopmyne:tga = a/2b; y = 2a XO PABOTbI 1. YcTtaHoBuTe nepen npaBbiM rMa3om JIMHEVKY B FOPU3OHTANTbHOM MOJTOXEHUM U,
npubnuxas eé, Habnogante LeHTpanbHyo 1 KpanHne MeTkn. OnpeaenuTte MUHUManbHOE paccTosiHue b, Ha koTopoM eLlé BuaHbl 06e meTku. MNoBTopuTe onbIT 2-3
pasa 1 paccuntanTe cpegHee 3HayeHue. 2. MoBTopuTe ONbLIT ANg NeBoro rnasa. 3. PaccuuTanTte none 3peHust kaxxaoro rnasa. 4. PesynbTaThl 3aHecuTe B Tabnuly.
CpenainTe BbIBOA O rOPU3OHTANbHOM Nosie 3peHus.

rnas a, cm b, cm o v

neBbIN

npaebIn

5-8. AHanorn4Ho n. 1-4, HO NWHENKY yCTaHaBNMBanTe B BEPTUKANbHOM MOSIOKEHUN.

(OaHHbIE BCex rpynn 3anucbiBalOTCA Ha AOCKe, AenatoT BbIBOAbI.)

NABOPATOPHAA PABOTA.

OnpedeneHue paspewarouseli cnocobHocmu anasa.

OBOPYOOBAHMWE: urna, munnumeTpoBas bymara, 6enas 6ymara, pyneTtka, LWTaHreHLUMPKYIb.

TEOPWA. Paspeluatollas cnocobHOCTb riasa kak OnTUYeCcKOn CUCTEMbI 3aBUCUT OT AnamMeTpa 3padka. Ecnu nepepn rmasom pacnonoXeH Henpo3paydHbiid 3KpaH ¢
OTBEPCTMEM, AMAMETP KOTOPOro MeHbLUE AnaMeTpa 3padka, TO paspeLuarLLas CnocobHOCTL rnasa yMeHbLUaeTCcsa BCNeAcTBMeE andpakumm ceeTa Ha OTBEPCTUN.

[na npoBeaeHnst nccrnegoBaHusa HeOH6Xo04MMO MOArOTOBUTL 0OBEKT HAabNIAEHMSA — HENPO3pPaYHbIA 3KpaH B BUAE NOSIOCHI MUNMMETPOBOM Bymaru, B KOTOpPOK
crneayeT NPOKONOTb Mrnon psig oteepctui guameTpom 0,3; 0,5; 1; 1,5; 2 MM, 1 IMCT Bymaru ¢ ABYMs1 YEPHbIMU TOYKaMM, PACMONIOXKEHHbIMU Ha PacCTOAHMM 1 MM
oaHa ot apyron. BeinonHatb paboTy yaobHee BaBoéM. OguH HabnogaeT Yyepes OTBEPCTME B SKpaHEe YEPHbIE TOUKM, @ BTOPOW N3MEPSET MakCUmarbHOEe pacCcTosiHUE
OT rnasa Habngatensa oo 9Toro fiMcra, NpyM KOTOPOM Yepes AaHHOE OTBEPCTUE ABE TOUKM eLlé BUAHbI pa3gerbHo.



XO[O PABOTHL.

1. YcTaHoBUTe nepes npasbiM rMa3om 3KpaH M3 MUnnIMmMeTpoBon bymarn n Habnogante Yepes otsepctue gnametpom 0,3 MM B 3KpaHe 2 TOYKM Ha nnucTe Bymarwu,
Haxoasiwmecs Ha pacctosiHum | = 1 mm. OnpegenuTe MakcMmMarnbHoe paccTosiHve R, Ha KOTOpOM ABE TOYKM ELLE HE CNMBAKOTCH B OAHY, @ BUAHbI pa3geribHo.

2. Takue e HabnogeHus BbINoNHUTE ¢ oTBepcTUAMM guametpom 0,5; 1; 1,5; 2 mm.

3. Bbluncnute MMHMManbHOE YrNoBOE pacCToAHNE MeXAy ToUYKamu (paspeLuatoLLyto cnocobHoCTb) Npy HabnogeHun Yepes otsepctus anametpom 0,3; 0,5; 1; 1,5; 2
MM no cpopmyne ¢ =1/ R (pag).

¢ =1/2mR * 360 =1 /2R * 360*60°'=3438"* | /R yrn. muH.

4. PesynbTatbl 3aHecuTe B Tabnuuy. Caenarite BbIBOA O pa3peLuatoLien cnocobHoCcTu rnasa.

Paspelatowan
OuameTp oTBepcTud, [PacctodHne mexay PacctosHme R go CMOCOOHOCTDL @, Yro.
MM Toukamu |, Mm TOYeK, MM MVH.
0,3
0,5
1
1,5
2

NABOPATOPHAA PABOTA.
OnpegeneHne MakcMMarnbHOM CKOPOCTU ABMXKEHUA NanbLa PYKU.
Vcnonb3ys nacTuk 1 NUHENKY, onpeaenvTe MakCUMarbHY0 CKOPOCTb OBWXEHUS ManbLa CBOeN pyKu.

YKA3SAHUA. [Ina onpeaeneHns makCMManbHON CKOPOCTU ABUKEHUA NanbLa PyKM M3MepbTe MakCUMaribHYH CKOPOCTb, KOTOPYHO Manew, MoXeT coobLWwmTb Teny
HebOoMbLLIOK MacChl, HAaNpPMMep NacTuky. [lna 3Toro, NONOXWB NACTUK Ha Kpawr cTona, WENMKHUTE No HEMY NanbLUeM M 3aMeTbTe TOYKY NageHus nactvka Ha nos.
M3mepuB, MakcMMarbHOe pacCcTosiHWE S OT CToNa A0 MecTa NageHusa nactvka, NonyYyeHHoe B pe3yrnbTaTe HECKOSLKUX OMbITOB, OnpeaenuTe AanbHOCTb NoféTta B
rOpM30HTasIbHOM HanpasneHuu (puc. 1).

CKOpPOCTb V MacTMKa BLIYMCIINTE NO opMyre:

v = s,

| npenBapuTensHo onpenenve Bpemst t nageHVs nacTuka. Ero MOXHO HalTH, U3MEPVB BLICOTY cTona H 1 ucnonb3ysi chopmysy:
H =gt?/2, oTkyna t = V2H/qg.

Ons CKOPOCTW OKOHYaTesIbHO Nony4ynm:
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MakcmmarbHyto BbICOTY NonéTa facTuka MOXHO M3MepUTh, ONpeaenvB Camblil HU3KWUIA YPOBEHb PacroNoXXeHUs pyKu, MPU KOTOPOM BaM B pe3ynbTaTe Lernyka
nanbLa ygaétcs 0obpocuTb NacTyk A0 NoTosKa.

NNABOPATOPHAA PABOTA. 3mepeHue BpeMeHU peaKuum YyeroBeka Ha 3BYKOBble€ U CBETOBbI€ CUTHAsbI.
OBOPY[OOBAHWE: aBa cekyHaomepa.
MOPALOK BbIMNOJIHEHNA PABOTbI.

1. B akcnepumeHTe JOMKHbI yH4acTBOBaTh iBa AKCNepUMeHTaTopa: UCMbITyeMbl U KOHTponép. [ns npoBeaeHnst onbITOB UCMONb3YIOT ABa cekyHaomepa. CHavyana
3KCMEPUMEHTATOP — UCMLITYEMbIV, BPEMS pPeaKLMM KOTOPOro HE06X0AMMO U3MepUTb, 6epET cekyHaomep Ne 1, a akcnepMMeHTaTop — KOHTpPonép 6epéT cekyHaoMep
Ne 2. Oba akcnepvmMeHTaTopa roTOBATCA K 3anyCcKy CEKYHOOMEPOB 1 pacnonaratoTcs paaoM Tak, YTobbl CekyHOOMep 3KCnepuMeHTaTopa — KOHTporépa Obin BuaeH
aKcrnepumeHTaTopy — ncnbiTyeMomy. [epBbiM 3anyckaeT cBon cekyHaomep (Ne 2) KOHTponép, a UcnbITyeMblil AOMKEH 3anycTuTb cBon cekyHaomep (Ne 1) B ToT
MOMEHT, KaK YBUOWUT OBWKEHNE CTpenkun cekyHaomepa Ne 2.



2. lNocne 3anycka cekyHAOMEPOB TakMM CNocoOOM UCMbITYEMbIN U KOHTPONEP OOMEHMBAOTCA CEKYHOOMEPAMU U NPON3BOAAT OCTAHOBKY CEKYHOOMEPOB B TOM Xe
nopsiake, B Kakom Obln OCYLLIECTBIIEH NX 3anyCK: KOHTPONEp ocTaHaBnmBaeT cekyHaomep Ne 1, a ucnbityembli cekyHaomep Ne 2 B MOMEHT, KOrga 3ameTuUT OCTaHOBKY
cTpenku cekyHgomepa Ne 1.

TaK KaK U3-3a CyLLIECTBOBAHWS BPEMEHM PeaKLn UCTIbITYEMBbI 3anycTun cekyHaomep Ne 1 ¢ onosgaHuem Ha Bpemst peakumm i t.

. . . i
i) OpHako nocrne obmMeHa cekyHaoMepaMm UCMbITyeMbI Oro3aarn ¢ 0CTaHOBKOWM cekyHaomepa Ne 2 ewwé nHTepsan BpemeHn £%  t, Tak 4To 06LLas pasHMua B
rnokasaHusX CeKyHOOMEPOB paBHa yBOEHHOMY BpeMeHW peakLn UCTbITYEMOrO:

ity =24t

t-t

Orciopa BpemM4d ﬁ t peakuun ncnbiTyemoro Ha CBETOBOW CUrHan onpenennTca BblpaXXeHnem:

2

—_ A =

Foe £%  t— Bpemsi peakuum UCTbITYEeMOro, L 1 - NoKa3aHWs CekyHAOMepOoB. M3aMepeHnst Heo6xoanMOo NOBTOPUTL TPWKALI U
onpeaenuTb cpegHee 3HaYeHNe BPEMEHN peakLui.

3. [nsa onpedeneHns BpeMEHW peakumm Ha 3BYKOBbIE CUIrHambl MPOBOASAT aHaNornyHble U3MepPeHnsi, 0AHaKO UCTbITYeMbI NPU 3TOM He A0IMKEH BUAETb BTOPOW
cekyHaomep. 3anyck cekyHgomepa Ne 1 n octaHoBKy cekyHaomepa Ne 2 oH JOSKeH OCYLLEeCTBNSATb NO 3BYyKOBOMY CUIHamy, KOTOPbIM MOXET CIY>XUTb LLENYOK
cekyHaoMepa, 3anyckaemoro unm octaHaBnmMBaeMoro akcnepumeHtaTtopoM — koHTponépom. KOHTPOJIbHBIE BOINMPOCHI. 1.C kakom uenbio B onbITe nocne 3anycka
CeKyHAOMEPOB UCMbITYEMbIV U KOHTPONEP MeHATCA cekyHaoMepamn? 2.Kak nsMeHsoTca pesynbTaTthl U noyemy, ecrnm obMeH cekyHgomepamu He Npou3BoanTb?



Na6opatopHas pa6oTta. OueHKa NIOTHOCTU KOCTHOM TKaHU MeTOAOM ruapocTtaTunyeckoro BasewmBaHna. ObOPYOOBAHME: kocTb, BeCbl C pa3HOBECaAMM,
cocyf C BOAOW, LWTATUB ¢ MydpTOM 1 nankon. TeopeTuyeckoe BBeAeHue. [NOTHOCTb SBNAETCS BaXXKHOW XapaKTepPUCTUKON Buonormyecknx oobLekTos. Hanpumep,
NAOTHOCTb MOYM 3aBMCUT OT KOHLIEHTPaLUN PACTBOPEHHbBIX B HEWN BELLLECTB: MOYEBUHbLI, MOYEBOW KUCIOTbI, KPEATUHUHA, TMNYyPOBON KACMNOTbI, MMHEparbHbIX
BeLlecTB 1 T. 4. CocTaB MOYMN UCMbITbIBAET HEKOTOPbIE N3MEHEHUNS MPU Pa3NMYHbIX 3aboneBaHusIX, YTO OTpaXkaeTcs Ha BennymHe nNnoTHocTu. MNpun BocnanutenbHbIX
npoueccax B MoYKax, CepaeyYHoOn HeQOCTAaTOUHOCTN, caxapHoM AnabeTe, NNOTHOCTb MOYM NOBbILLAETCS, MPU XPOHNUYECKOM NOYEYHON HEQOCTAaTOYHOCTUN —
noHmkaeTcs. [Npu 3aboneBaHMAX XONepon B TAHXKENbIX CryvasxX NIOTHOCTb KPOBM BO3pacTaeT M3-3a DoMbLUMX NOTepb BoAbl. I3aMepeHme NNoTHOCTM KPOBU B 3TUX
cny4vasax no3sonsieT NpaBuilbHO KOPPEKTMPOBATL feveHue. VIameHeHne NnoTHOCTU KOCTen (Hanpumep, Npy yMEHbLLIEHUW COAEPXKaHNA B HUX Kanbuus) BEOET K
N3MEHEHUIO X MEXaHUYeCcKNX CBONCTB. [pu paxuTte, korga npouncxoant obegHeHne KOCTEN MUHepPanbHbIMU CONAMM, HAabNAaeTCca pa3MsaryeHne KOCTHOW TKaHMW.
CyLLIEeCTBYIOT pasnnyHble METOAbI ONpeaeneHns NNoTHOCTU. Bocnonb3yemca MeTogoM rmapoCcTaTUHECKoro B3BELWMBAHNUS. DTOT METO OCHOBAH Ha onpeaeneHum
Beca Tenia B BO3AyXe U B XXNOKOCTU C M3BECTHOW NIIOTHOCTLIO. [pn 3TOM ucnonb3yeTcs 3akKoH ApxumMeaa, KOTOPbIN FNacuT, YTO BCSIKOE TeNo, NOrpy>KeHHoe B
XWOKOCTb UNK ras, AencTeyeT BbiTankmeatwwwas cuna Fa, HanpaBneHHasa BepTUKanbHO BBEPX U paBHasi BECY BbITECHEHHOWN TENTOM XWAKOCTU UNK rasa.

MopsaaokK BbINOMHEHUA paboThbl.

1.0npegenuTe BeC KOCTU B BO34QyXe C NOMOLLbIO BECOB.

2. [NocTaBbTe NOA YalLKOW BECOB C KOCTbIO COCYA C BOOOWN.

3.0nycTtuTe B BOAY KOCTb He kacasacb cocyaa. OnpegenuTe BeC KOCTU B BOAE.

4. PaccuuTtanTe nnoTHOCTb KOCTU.



