MYHULIHUITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE
YUYPEXJIEHHUE - CPEJHASA OBIIEOBPA3ZOBATEJIBHAS IIIKOJIA Ne137

620904, e. Examepunbype, n. lllabpoescxuii, ya. Jlenuna, 45, men. (gpaxc): 8(343) 370-98-37,
e-mail: sochl37@eduekb.ru

PACCMOTPEHA YTBEPXIEHA

Ha 3aCeJJaHUHU TIeIarOTMYECKOTO MPUKA30M JIUPEKTOPA

coeta MAOY - COII Ne 137 MAQOY - COUI Ne 137

[Tpotokon Ne 1 ot 30.08.2021r. ot 31.08.2021 Ne 157
PABOYAS ITPOI'PAMMA

110 KypCY BHEYPOUYHOM JIEATEILHOCTH

OU3UKA BOKPYT HAC
CPEJIHEI'O OBILETO OBPA3OBAHNS

[MPUJIOXEHUME x OOIT COO
(YTBEPXXJIEHA npukazom gupektopa MAOY - COLI Ne 137 ot 31.08.2020 Ne 110)

Hamnpagpnenue: o0menHTEINIEKTYalbHOE
Bospacrt: 10-11 ximaccsr

Cpok peanuzamuu: 1 rox (34 4.)



1.Pe3ynbTarbl 0CBOCHHMS KYypCca BHEYPOYHOH AeATEJIbHOCTH

JINYHOCTHBIE:

- cOpMUPOBAHHOCTH MMO3HABATEIBHBIX UHTEPECOB K MPAKTUUYECKON M MPOCKTHOU
JESITEIIbHOCTU U OCHOB COLMAJIBHO-KPUTUYECKOTO MBIIUICHUSI HA OCHOBE Pa3BUTHS
WHTEJJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH yJaluxcs,

-yOeKJIEHHOCTh B BO3MOXKHOCTH TIO3HAHHUS TNPHUPOJLI, B HEOOXOIUMOCTHU
Pa3yMHOI0 WCMOJIb30BAHUS JOCTUKCHUN HAYKH W TEXHOJIOTUM ISl TAJIbHEUIIIETO
pPa3BUTHS YEJIOBEUYECKOTO OOIICHMS, YBaXXEHHE K TBOpPIIAM HAyKW W TEXHUKH,
OTHOIIICHUE K (PU3HKE KaK K DJIEMEHTY OOIIECYEIOBEYECKON KYIbTYPHI;
-CaMOCTOSITETILHOCTh B TPUOOPETCHUH HOBBIX 3HAHWUU M TPAKTUUCCKUX YMEHUUN
MOHMMAaHHUU X 3HAYEHUS ISl JATBHEUIIIETO U3YYEHUS €CTECTBEHHBIX TUCIUILINH;
-MOTHBaIIMS 00pa30BaATEIbHON AEATEILHOCTH MKOJIHLHUKOB Ha OCHOBE JJUYHOCTHO-
OPUEHTHUPOBAHHOTO MOAX0A;

-YyMEHHUE OIpeAeiaTh TpaHUIBl COOCTBEHHOTO 3HAHUS W HE3HAHMS; Pa3BUTUU
CITOCOOHOCTH K CaMOOIICHKE (OLICHMBAaTh COOCTBEHHYIO YYEOHYIO NESITEIbHOCTB:
CBOM JIOCTHMIKEHUSI, CAMOCTOSITEIIbHOCTh, HHULIUATUBY, OTBETCTBEHHOCTh, IPUYNHBI
Heynay);

-bopMUpOBaHNE IIEHHOCTHBIX OTHOIICHUN IPyr K JAPYyry, YUYHUTEII0, aBTOpaM
OTKPBITUH U N300peTeHH, pe3ysibTaraM o0ydeHNS;

-cOPMHUPOBAHHOCTH KOMMYHUKATHBHOW KOMIIETGHTHOCTH B OOIICHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;

-ycBoeHnn Th mnpu mpoBeneHMHM MNpPaKTHYECKUX padoT, cHOPMUPOBAHHOCTH
OEpEKHOTO OTHOIIECHUSI K IKOJILHOMY 000PY10BaHUIO.

MeTanpeamerHbie:

PerynsatuBHsie:

-OBJIQJICBaTh HAaBBIKAMHU CaMOCTOSTEIIBHOTO TPHOOPETEHHUs] HOBBIX 3HAHUH,
OpraHM3alnui y4yeOHOW JeATEeIbHOCTH, TIOCTaHOBKA IIeJIeH, IIJIaHUPOBAHMUS,
CAMOKOHTPOJII M OLIEHKKM pE3YyJbTaTOB CBOCU ACATEIbHOCTH, YMEHUAMU
MPEABUIETh BOBMOXHBIE PE3YJIbTAThl CBOUX JICHCTBHIA;

-TIOHUMATh Pa3Uyus MEXKIy HCXOAHBIMU ¢aKTaMd U THUIOTE3aMU ISl UX
00BSICHEHHUSI, TCOPETUUECKUMHU MOJCISIMU M PEAIbHBIMH O0OBEKTaMH, OBJIA/ICBAThH
YHUBEPCAIbHBIMU YUCOHBIMU JICHCTBUSIMHU Ha MPUMEPAX THIOTE3 IS OObSICHESHUS
U3BECTHBIX (PAKTOB M SKCIEPUMEHTAIIBHOM MPOBEPKHU BBIIBUTAEMbIX THIIOTE3,
pa3pabOTKH TEOPETUICCKUX MOJIEIICH MPOIECCOB WM SBICHHI;

ITo3HaBaTeIbHbBIC :

-popMHUpOBaTH YMEHHS BOCIPUHHUMATH, TiepepadaThiBaTh ¥  MPEIACTABIATH
nH(OPMAITUIO B CIIOBECHOH, 00pa3HOi, CHMBOJIMYECKON (hopMax, aHATM3UPOBATh U
nepepadaTeBaTh MOJYYCHHYI0 WH(POPMAIIUIO B COOTBETCTBUU C TIOCTABJICHHBIMU
3aJ1a4aMHu, BBIJICJISITH OCHOBHOE COIEPKAHUE MPOUYUTAHHOTO TEKCTA, HAXOJWUTH B
HEM OTBETHI Ha MTOCTABJICHHBIEC BOIIPOCHI U U3J1araTh €ro;

-BBIJIBUTATh  THUIIOTE3bl,  OCYIIECTBIATH WX  NPOBEPKY,  IOJb30BATHCS
OMOJIMOTEUYHBIMU KaTaJIOraMH, CIICIMAIbHBIMK CITIPABOYHHUKAMHU, YHHUBEPCATbHBIMU
SHIIUKJIONICIUAMU IS TOMCKa HHGOpMaIuu 00 00beKTax.



-pUOOPETATh ONBIT CAMOCTOATEIBHOIO NTOMCKA, aHAIN3a U 0TOopa HH(pOpMaLUu €
UCIIOJIb30BAHUEM  pA3JIMYHBIX HMCTOYHUKOB, M HOBBIX HH(POPMALMOHHBIX
TEXHOJIOTHI JIJIsl pEeLLICHUs [TI03HABATENIbHBIX 33/1a4;

-OCBaMBaTh IMpPUEMbl JCHUCTBUH B HECTAHAAPTHBIX CHUTYyalHsX, OBJAJEBaTh
IBPUCTUYECKUMHU METOJAMH PEIICHUS MTPOOIIEM.

KoMmmyHuKaTUBHBIE:

-pa3BUBAaTh MOHOJIOTMUYECKYIO M JUAJIOTHYECKYI0 pe4yb, YMETh BbIpa)kaThb CBOU
MBICIIU U CLIOCOOHOCTH BBICIIYIINBATh COOECEHNKA, TOHUMATh €r0 TOUKY 3PEHHUS,
IIPU3HABaTh MPABO JPYroro 4eJOBEKa Ha €ro TOYKY 3pEHUs, IPU3HABATh IPABO
JPYroro 4ejJoBEKa Ha NHOE MHEHUE;

-popmupoBaTh yMeHHMs palbOTaTh B TPYNINE C BBIIOJIHEHUEM pPa3IMYHBIX
COLIMAJIBHBIX pOJIEH, MPEACTaBIATh U OTCTaMBaTh CBOM B3IJISABI U yOEXkKICHHUS,
BECTH JUCKYCCHIO.

IIpeamerHbIie:

-opMHUpOBaTH MPEICTABICHUS O 3aKOHOMEPHOHN CBSI3HM WM MO3HAHUS MPUPOABI, 00
OOBEKTUBHOCTH HAYYHOTO 3HAHHUS;, O CHCTeMOOOpasymoomend ponu (GU3NKH A
pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKM M TEXHOJOTHH; O HAyYHOM
MHUPOBO33PEHUU KAaK pe3yJbTaTe€ M3yYeHUS OCHOB CTPOCHHMS MaTepud U
(yHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

-popmMupoBaTh TEpPBOHAYAIBHBIE TPEACTABICHUA O (U3MUECKON CYITHOCTH
SIBJIEHUI IPUPOJIbI (MEXaHUYECKHX, TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX),
BUJAaX Marepuu (BEIIECTBO U TMOJE), JBMKEHUM KaK CIOCO0E CYIIEeCTBOBAHHUSA
MaTepUH; yCBauBaTh OCHOBHBIE MJIEM MEXAHHUKH, ATOMHO-MOJIEKYJIIPHOTO YUEHUS
O CTPOEHMM BEIIECTBA, 3JEMEHTOB DJJIEKTPOAMHAMMKUA W KBAaHTOBOM (PU3MKWY;
OBJIaJICBAaTh MOHATUNHBIM aIapaToM U CUMBOJIMYECKHUM SI3bIKOM (DU3HKY;
-puOOpETaTh OMNBIT NPUMEHEHUS HAyYHBIX METOJOB IIO3HAHUS, HAOJIIOJIEHUS
(U3NYECKUX SIBICHUM, MPOCTBIX 3KCIEPUMEHTAIBHBIX HCCIEIOBAHUM, MPSMBIX U
KOCBEHHBIX HW3MEPEHHA C UCIHOJIb30BAHUEM  aHAJIOTOBBIX M IU(POBBIX
U3MEPUTENbHBIX TPUOOPOB; TOHMMATh HEM30EKHOCTh TOTPEITHOCTH JIFOOBIX
U3MEPEHUN;

-0CO3HaBaTh HEOOXOAMMOCTh MPUMEHEHHS IOCTIKEHUN (PU3UKH U TEXHOJIOTUH
JUTSl pallMOHAIBHOTO MPUPOIOIOIb30BAHUS;

-OBJIaJIeBaTh ~ OCHOBaMH  O€30MACHOIO  HUCIIOJIb30BAaHUSI  €CTECTBEHHBIX U
VCKYCCTBEHHBIX DJJIEKTPUYECKMX W MAarHUTHBIX IIOJIEW, JJIEKTPOMATHUTHBIX H
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHU3HPYIOLIMX HU3JIyYEHUN BO
n30eXaHUe KX BPEIHOTO BO3ACHCTBHUS Ha OKPYKAIOLIYI0 CPELy U OpraHusMm
4eJI0BEKa;

-pa3BUBaTh YMEHHME IUIAHUPOBATH B IIOBCEJHEBHOW JKW3HU CBOW JEHCTBHS C
IIPUMEHEHUEM HOJIyYEHHBIX 3HAHUU MEXaHUKH, ANEKTPOJUHAMUKH,
TEPMOJMHAMHUKMA M TEIUIOBBIX SIBJIGHUWA C UEIbI0 COEpexeHus: 370pPOBbS;
-popMHUpOBaTH MPEACTABICHUS O HEPAIMOHAIHLHOM HCIIOIB30BAHUH MPHUPOIHBIX
pECYpCOB M DHEpPrUM, O 3arpsi3HEHUM OKpYKarolmed cpeabl Kak CIEICTBHH
HECOBEPILECHCTBA MAIIMH U MEXaHU3MOB.



2.ConepxaHue Kypca BHEYPOYHOM 1eATeJIbHOCTH.

CopnepxaHue Kypca KayeCTBEHHO OTJIMYAeTcs OT 0a30BOro Kypca (hU3HMKU.
Ha ypokax 3akoHbl (PU3MKH PACCMaTPUBAIOTCA B OCHOBHOM Ha HEXKHMBBIX 00BEKTaX.
OnHaKO O4YEHb BaKHO, UTOOBI Y ydaluXcs MOCTENEHHO CKIIAAbIBAIUCh YOSXKICHUS
B TOM, YTO, IPUYMHHO-CJIEICTBEHHAs CBA3b SIBJICHUIN MMEET BCEOOIIMNIA XapaKkTep U
4TO, BCE SIBJICHMS, IIPOUCXOIAIINE B OKPYKAIOLIEM HAC MUPE, B3aMMOCBs3aHbl. B
Kypce€ paccMaTpUBarOTCsS BOIIPOCHI, HANpPABJICHHBIE HAa pa3BUTHE HHTEpeca K
¢u3KKe, K SKCIEPUMEHTAIBHOMN AESITeNbHOCTH, (POPMUPOBAHUE YMEHHUI paboTaTh
CO CIIpaBOYHOM JinTepaTypoil. Bo Bpems m3yuenus kypca «®Dusuka BOKpyr Hac»
pedsiTa MOJIy4arOT BO3MOYKHOCTh IPOBOJUTH HCCIEIOBATENbCKAN MPOEKT MO
ar000My W3 BbIOpaHHBIX HampaBieHH. Ha WTOTOBBIX 3aHATHSX OO0ydYarommecs
BBICTYIIAIOT U 3ALIUIIAIOT CBOU IPOEKT.

3JleKTpOMaI‘HHTHbIe siBjieHUsI — 8 yacoB

DnekTpocTaTHueckue  3apsapl.  beiToBbie  anekTtpompubopsl.  JlomamrHss
ANIEKTPOTPOBOJIKA.  TexHuka Oe3omacHOCTH mpu  paboTe C  «OBITOBBIM
DIIEKTPUYECTBOM».  3HAKOMCTBO C pabOTON WHAMKATOPHOW  OTBEPTKOM,
IIEKTPUYECKUM  TECTEPOM;  MCCIEIOBAaHWE  KBAapTUPHOM  MPOBOJKM  Ha
II0’KapOOIIaCHOCTh, COCTABJIEHWE MPUHIMNWAIBHOM W MOHTAKHOW  CXEMBI
AIIEKTPOTIPOBOJIKHA, OCHOBBI DJIEMEHTAPHOTO PEMOHTA OBITOBBIX JIEKTPOIIPUOOPOB.
DJIEKTPUYECKHE CBOMCTBA TeJla 4yenoBeka. bumoanektpuyectBo. POTOPELENTOPHI.,
AIIEKTpOpenenTopbl, Buo3IekTpuyecTBo cHa.

MaruuTHoe MoJji€e U JKUBBIC OpraHU3MBbI. Hcnonp30BaHMEe MarHuTOB B 6BITy.
HMcnonp30BaHME MarHuTa Kak METaJUIOMCKATEIs.

Pamno. TeneBunenue. BrnusHHE dIEKTPOMAarHUTHOIO M3JIyYEHUS Ha IKHUBOU
opranu3M. HccienoBanue WHTEHCUBHOCTH DJIEKTPOMATHUTHOIO — U3JIy4YEHUs
3IIEKTPOOBITOBBIX MTPHOOPOB C MOMOIIBIO PEHTTEHOBCKOM MIICHKH.

MexaHn4ecKne KoJIe0aHus U BOJIHBI - 2 Yyaca

Mexannueckue kojeOanus u uenoBek. [Ipoucxoxnaenune ouoputmoB. Cepaie u
3BYKH, COIPOBOXJArole padoTy cepialia W JIETKHX, MX 3anuch. CTETOCKOIU
dbonenaockon. BhICTykKuBaHME — KakK OJIMH U3 CIOCOOOB OIpEACIICHUs] pa3MEpOB
BHYTPEHHHX OpPraHOB M HX COCTOSIHHS. 3BYK KaK CPEACTBO BOCIPHUATUS U
nepenaun ungopmanuu. Opran cinyxa. O6nacTh CIOBIIIMMOCTU 3BYKa. ['oocoBoi
anmapar 4esioBeKa. XapakTepUCTHKHU rojioca YeloBeKka. YIbTpa3ByK U MH(pa3ByK.
Du3NYeCKUe OCHOBBI YJIbTPA3BYKOBOTO UCCIIECIOBAHUS YEIOBEKA. 3BYKHU MPUPO/IBI.

TemoBble ABJIEHN - 9 YacoB

Buasr reronepenaun B Obity. Jduddysus. Kunenune. Bonpocsl 6e3onacHocT B
TEIJIOBBIX Mporeccax. Crocobbl M3MepeHus: Temmneparypbl. TepMOperymisiTopsl.



3HaueHue 1BeTa i OQOpMIIEHHS OBITOBBIX MPUOOPOB, MOCYAbI; HPOBEpKa
paboOThl BEHTWJISILMU; apOMAaTU3alMs TMOMEILIECHUS, H3TOTOBJIEHUE BOJOCSIHOIO
rurpomerpa. HacellieHHbI, HEHACBHIIEHHBIM Tap. BiaxkHocTh.  3HaudeHwHe
TEMIIEPATYPHOI'O PEKUMA U BIAXKHOCTH IS )KU3HEAEATEIIBHOCTH YEJIOBEKa.

OnTnueckue sABJjaeHud - 14 yacos

dotomeTpusi. CBETOBOM NOTOK. 3aKOHBI OCBEHIEHHOCTH. 3aKOHBI TEOMETPUUECKON
ontuku. 3epkano. IloctpoeHne n3o0pakeHUs: B MJIOCKOM 3€pKajie U B CHUCTEME
3epkan. ToHKasl MMH3a: HaXOXKACHHE O0BEKTa MO XOAy Jiydei. Dopmyna TOHKOU
muH3bl. CtpoeHue ri1a3a 4esoBeKa. (DU3MYECKHE OCHOBBI 3DEHHs 4YEJIOBEKA.
JedekTsl 3peHUss U cnocoObl MX HCHpaBiieHusd. Pacduer mapameTpoB JIMH3BI H
n3obpaxenus. CrHekTpaibHas ¥ JHEPreTHYecKas UyBCTBUTEIBHOCTH TJia3a.
[TonHoe BHyTpeHHee oTpakeHHe. BonHoBas onruka. Jlucrepcust cBera.
WuTepdepenmus u qudpaxius cBeta. CBETOBBIC SIBJICHHS B IPUPOJIE.

3ammTa NpoeKToB — 2 yaca

BHeypouHasi JeATeNbHOCTh MPEANoJaraeT OOJIBIIYI0 CaMOCTOSATEIbHYIO
paboty yuamuxcs. TeopeTndeckuit MaTepuan JOHKEH ObITh HEPA3phIBHO CBSI3aH C
npaktukoi. [lpu mogbope MUIAKTUYECKOro MaTepHalia HCIOJIb30BaTh 3aJlaHUs
BCEX BHUJIOB M ypoBHEW. Bce mpakTudeckue paboThl MpoBOAATCS 0€3 yKa3zaHUU K
pabote, 4yTOOBI BBIMOJIHEHUE 3aJlaHuil ObUIO TBOpPYECKUM MpolieccoM. B ciydae
3aTpyAHEHU HEOOXOAMM WHIWBHUIYATIbHBIA TOJXOJ, KOTOPBIA 3aKIIIOYAETCs B
UCITIOJIb30BAaHUHU KPATKOTO WJIM TOAPOOHOTO onucanus padotel. O0BEM MaTepHalia
M3Y4aeMbIX TE€M 3aHATHI U KOJWYECTBO OTBEAEHHBIX HA 3TO YACOB OIMPEHEISAETCA
CaMUM YYHUTEJIEM.

[Tprembl 1 METOIBI pabOTHI, KOTOPHIC INIAHUPYIOTCS TIPH PeATU3alliN IPOTPAMMBI:
-CaMOCTOSTEIbHBIC PA0OTHI C HCTOYHUKAMH HH()OPMAIIHH;

-YCTHBIE COOOIIECHUS YUAIIUXCS C MOCIEIYIOIICH TUCKYCCHEH;

-3BPUCTUUYECKHE OCCeIbI;

-3JIEMEHTHI UTPOBBIX TEXHOJIOTHH;

-BBITTOJIHEHUE SKCIICPUMEHTAIBHBIX U MTPAKTHYECKHUX padOT IO TEIIOTE,

OIITHKE;

-paboTa ¢ TUIaKTHIECKIM MaTepHalIoM;

-CaAMOKOHTPOJIb YHallTUMHUCS CBOUX 3HAHUU 110 BOIIpOCaM I ITOBTOPCHU .



3.TemaTnyeckoe IIIAaHUPOBAHUE
I[IpuMepHOe TeMaTHUYECKOE MJIAHNPOBaHH e Kypca “du3uka BOKpYr Hac”

10 kaacce (1 yac B Hees110)

Ne || Tema KoanuectBo yacoB || JlabopaTopHble

padoThI

1 || DnexrpomarauTHbIe sBICHMS I

[ 1 |

2 Mexauunueckue KojicOanus u
BOJIHBI

TermnoBbeie IBICHUSI 9

OnTuyeckue ABJICHUA 14

3anuTa NpoeKTOB 1

Bcero | 34 |

KaHeHI[apHO-TeMaTquCKOe IIaHUPOBAHHC

No
3aHIATUSA
/o

Tema 3aussTus

JJIeKTPOMarHuMTHbIE siBJIeHus (8 4acoB)

BHGKTpI/I‘leCKI/Ie 3apsaabl U )KUBBIC OPraHHU3MBbI. Bausane QJICKTPHUUICCKOI'O
I10JIAA HA JKUBBIC OPTraHU3MBI. BI/IOBJIGKTpI/IquTBO.

JlabopaTopHas padora «OnpeeneHue CONpOTUBICHUS TKAHEH YeTOBEKa» |

IIpupoIHBIE U HCKYCCTBEHHBIE JJIEKTPUUECKUE TOKH. |

VICTOpHst DHEPTETHKH. DHEPIUs dIEKTPHUYECKOT0 TOKA M €€ HCIIOTb30BAHME. |

(U, 0| NN [ ROS [ NS

Kondepernust «InexTpruuecKkue CeTH MpoOIeMbl U TIEPCIEKTUBEI.
AnbTepHAaTUBHBIE UCTOUHUKHU SHEPTUN»

(o)

MarauTHoOe 110JIe 3eMJIM 1 €T0 BIIMAHNE Ha YeloBeKa. |

CsoiicTBa QJICKTPOMArouTHLIX BOJIH HHM3KOM YacTOTHI. PaI[I/IOBOJ'IHLI n
YCIOBCK.

buosiornueckue cBOMCTBA AJIEKTPOMATHUTHBIX BOJIH BBICOKOW YaCTOTHI. |

MexaHnnuyeckue Koje0aHusi M BOJHBI (2 yaca)

Kone6anust u BoHbBI B ®UBBIX opranu3Max. Kosedanus v yenoBex.
buoputm.

10

3BYK Kak CPeJCTBO BOCTIPHATHUS U Tiepeaudl HHPOPMaIHH. YIbTPa3BYK U
HHPA3BYK.

TemnnoBble siBjaeHus1 (9 yacoB)

11

DHeprus TormmBa. TernodHepreTuka. BinusHue TeMneparypHbIX yCIIOBUM HA
KU3Hb YEJIOBEKA.

12

JlaGoparopHuas padora «3MeHeHne TemIiepaTyphl BEIIECTBa IPU
nepexoie ¢ TBEPAOTo B razoodpasHoe cocrosnue. [locrpoenue rpapuka
3aBHCHMOCTH TEMIIEPaTyphl TeJla OT BPEMEHMY.

13

TenmoBoe 3aI'psI3BHCHUC aTMOC(bepBI. Pemenne 3aJa4.




14

Buns! Tpancnopra. IlpumeHeHne pa3nuyHbIX BUIOB TPAHCIIOPTA B HAILIEM
peruone. Binsinue paboThbl TEIUIOBBIX IBUTATENIEH Ha 9KOJIOTHYECKHE
ITPOLIECCHIL.

15 Kpyrusiii cton: «/3meHeHne kiauMata - TapHUKOBBIH 3 deKT U rimodaapHoe

MOTETJICHUE KIMMAaTay.
| 16 || TemnoBple IPOLECCHI B TENE YEIOBEKA.

17 JlabopaTopnasi padota «OnpeeneHne qpIXxaTelIbHOTO 00bhEMa JIETKIX
YeIoBEKa»

Jlaboparopuasi padora «OnpejeneHre 1aBJIeHUs KPOBU YEJIOBEKA

18 Pemenue sxkcnepumenTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHHE MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue skcriepuMeHTaNbHBIX 337a4. (Y paBHEHUE COCTOSIHUS UJI€AIbHOTO
raza. Brnaxxxocts Bo3yxa)

Onrtuueckue siBjaenns (14 yacon)

20 dotomerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. JIabopaTropHas
pabota «OnpeeneHne YpoBHs OCBEIIEHHOCTH B KJIACCE»

| 21 || HckyccTBeHHOE OCBeIeHNEe. BUbl 2JIEKTPUYECKUX JaMIL.

22 3epkanbHOE U paccessHHOE (Mud(dy3HOE) OTpAKECHHE CBETA.
DkcnepuMeHTanbHas padota: «[locTpoenne n300pakeHus B MIOCKOM
3epKajey.

23 DkcnepuMeHTambHast padora: “MHOroKkpaTHOE N300paKeHNe TIpeMeTa B
TJIOCKUX 3epKayiax’.

| 24 || Jumses a3 kax ontiueckas cuctema. JleeKThl 3peHus.
| 25 || Hocrpoenue n3obpaxenns B cucreme 3epkar.

| 26 || Hone 3penns.

| 27 || Cioco6s! ncnpapienus nedekToB 3peHys.

28 JlabopaTopuasi padora: «Onpenenenrue (GOKYCHOTO PACCTOSIHUS H

ONITUYECKOM CHUITBI OUKOB)»

Pemenne skcriepuMeHTABHBIX 3a]1a4.
| 29 || CBeTOBBIC SBJICHHS B IPUPO/IE (pagayra, MUPaKH, Tajo).
| 30 | Onrnueckue mmmosun Hamero 3peHus.

31 buonornueckas ontuka. (JKuBbie 3epkania, ria3-TepMOMETp, PACTCHHS -
CBETOBOJIbI).

32 Xusoii cer. (CBeueHne MOPs, CBETALIUECS OPTaHU3MBI,
XEMIJIFOMUHECHEHITUS, OMOJIFOMHUHECHICHIINS).

33 DKoJIOTHYECKHUE TPOOIeMbl U 00ecrieueHne YCTOMUNBOCTH Onochepsl,
CBSI3aHHBIE C PACCESIHMEM U MOTJIOUIEHHEM CBETA.

3amuTa npoexToB (1 4ac)
| 34 | 3ammra npoekros
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