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B nameii mkose co3aaH meHTp 00pa3oBaHUs €CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKON
HarpaBiaeHHocTel «Touka pocTay.
[ToarorosieHs! 1Ba kabuHeTa: KabuHeT Gpu3nku 1 kabunet xumuu. [lomydeHo obopynoBaHue:
nabopaTopus 1Mo HeHpoTexHoIoruH, Habop OI'D Mo XuMuu, MEKTPOHHBIN MUKpOcKoT, 3 MDY,
C nmoapoOHoit nHGOpMAaIHEH MOKHO TTO3HAKOMUTBCS Ha IKOJILHOM cailTe
http://okovzi-school.ucoz.ru/index/centr_obrazovanija_quot_tochka_rosta_quot/0-210
O0masi XxapakTepUCTHKAa MNPOrpaMMbl BHEYPO4YHOH JesATeqbHOCTH «Pu3uka s
JII0003HATEJIBHBIX)»
[Iporpamma «®uszuka s JI0003HATENBHBIX» OTHOCUTCS K  OOLIEHHTEIICKTYyaJIbHOMY
HaIIpaBJIECHUIO BHEYPOUHOU JESATEILHOCTH.
[IporpaMMa CcOmEp>KUT, C OJHOH CTOPOHBI, Marepuaia Mo Ooiee YriayOIEHHOMY H3YYEHUIO
M3JIaraeMoro B MIKOJBHOM MporpaMMe u30paHHOro pas3zena, ¢ Ipyroi — mpeanoiaraetT u3y4eHue
TaKUX BOMPOCOB (DPM3HMKH, KOTOPHIE HE BXOMAAT B IIKOJBHBIA KYpPC, HO MOBBIMIAIOT HAIEKHOCTH
3HAaHUH, YIMPOIIAIOT MOHMMAaHWE W YCBOeHWe ydeOHoil mHpopmammu. [Iporpamma mosBossieT
OCYIICCTBIISATh OBPUCTUYECKHE TIPOOBI W CPOPMHUPOBATH IMPAKTUYECKYIO JEATEIBHOCTH
HIKOJILHUKOB B M3y4aeMOl 00J1acTH 3HaHUH.
CogepxaHue Kypca KaueCTBEHHO OTIM4YaeTcsi OT 0a3zoBoro kypca ¢usuku. Ha ypokax 3akoHBI
(U3UKH paccMaTPUBAIOTCS B OCHOBHOM Ha HEXHUBBIX 00bekTax. OHAKO OYE€Hb BaXKHO, YTOOBI Y
YYAIIUXCsl MOCTENEHHO CKJIA/IBIBATTUCh YOSXKICHHUS] B TOM, YTO, MPUUYNHHO-CJICJCTBEHHAS CBS3b
SBIICHUN UMEET BCEOOIIU XapaKTep U 4TO, BCE SIBICHUS, MPOUCXOSIINE B OKPY>KAIOIIEM Hac
MHpE, B3aMMOCBS3aHbl. B Kypce paccMaTpHBarOTCS BOIPOCHI, HAIpaBIEHHBIE Ha pa3BUTHE
WHTEpeca K PU3HKe, K IKCIEPUMEHTATBHON JESITeNIbHOCTH, (PopMUpOBaHUE YMEHUH paboTaTh CO
CIIpaBOYHOM JHTepaTypoid. Bo Bpems usyuenus kypca «Pusnka ist 110003HATEIBHBIX» pedsTa
MOJTy4al0T BO3MOXKHOCTh MPOBOAMTH HMCCIEIOBATENBCKUI MPOEKT MO JTHOOOMY M3 BBHIOPAHHBIX
HanpaBlieHu. Ha UTOTOBBIX 3aHATUSX 00YJArOIIUECs BHICTYNAIOT U 3aIIUIIAIOT CBOM MPOEKT.
Hesan kypca:
3HAKOMCTBO YyYalIUXCS C BaXHEUITUMU METOJaMU TPUMEHEHUS (PU3NYECKHX 3HAHUW Ha
MPaKTHUKE;
(dbopMUpOBaHUE IIENOCTHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA YUAIIHXCS.
3amauum Kypca:
pa3BUTHE TIO3HABATEIIPHOTO WHTEpPECca, HWHTEUICKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH
yuamxcs B MPOIECCe CaMOCTOSTETBLHOTO MPHOOPETEeHUs 3HAHWA C HCIOJIb30BaHHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUH;
NOBBIICHHE WH(GOPMALMOHHONW, KOMMYHHKATUBHOM, JKOJIOTMYECKOM KYJIbTYpbI, OIMbBITA

CaMOCTOSITCILHOM JACATCIIBHOCTH,



COBEpPILEHCTBOBAaHNE YMEHUHN U HABBIKOB B XOJI€ BBIOJIHEHHS MIPOrpaMMbI Kypca (BBIIOJIHEHUE
1abopaTOpHBIX paboT, HU3ydeHHs, OTOOpa M CHUCTeMaTH3alMu HH(POPMAIUH, MOArOTOBKA
pedepara, mpe3eHTaIumn);

OBJIAJICHUE YyYalUIMMKCS 3HAHUSAMH O COBPEMEHHOM HAy4HOM KapTHHE MHpa, O MIMPOKHUX
BO3MOHOCTSIX IPUMEHEHUsI (PU3NYECKUX 3aKOHOB.

BHeypouHast nesTeNTbHOCTh NHPEANONaraeT OOJNBIIYI0 CAMOCTOATENBbHYIO DPAa0OTy Y4aIIUXCsl.
Teoperuuecknuii MaTepuall JTOJDKEH OBITh HEpa3pbIBHO CBA3aH C NpakTukoi. IIpm momdope
JUAAKTUYECKOr0 MaTepuaia UCIOJIb30BaTh 3aJaHNs BCEX BUJIOB U ypoBHEH. Bee mpakTuueckue
paboThl IpoBOAATCS 0€3 yka3aHWH K paboTe, YTOObI BBIIOJIHEHHE 33JaHUN ObLIO TBOPYECKUM
mpoiieccoM. B cimydae 3arpyAHEHHE HEOOXOAMM HMHAMBUAYAJIbHBIM MOAXOJ, KOTOPBIU
3aKJII0YAeTCs B HCIOJB30BAaHUU KpaTKOro WM NOApOoOHOro omnucanus padoTel. OOBEM
MaTepuanga U3y4acMbIX TEM 3aHATHA U KOJIMYECTBO OTBEAEHHBIX HA 3TO 4YacOB OIPEIEISIETCS
CaMHUM YUYUTEIIEM.

[Tpriembl 1 METO/BI padOTHI, KOTOPBIE MJIAHUPYIOTCS MPU PEATTU3ALNUN TPOIPAMMBI:
-CaMOCTOSTENbHBIE Pa0OTHI ¢ ICTOYHUKAMHU HH(OpMAIIHH;

-YCTHBIE COOOLICHUS yYaIlIUXCsl ¢ TOCIEAYIOUIeH JUCKYCCHEH;

-3BpHCTHYECKUE Oeceibl;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHUI;

-BBIIIOJIHEHUE SKCIIEPUMEHTANIBHBIX U IPAKTUUECKUX padoOT MO TEIUIOTE,

OIITHKE;

-paboTa ¢ TUAAKTUYECKUM MaTepHaioM;

-CaMOKOHTPOJIb YHalllTUMHCS CBOUX 3HAHHM I10 BOIIpOoCaM IJisd TOBTOPCHUS.

ITnanupyemble pe3yJbTaTbl OCBOCHHS Kypca

[InanupyemMble pe3yabTaTbl OCBOECHHS NPOrpaMMbl HAIPABIIEHBl HA Pa3BUTHE YHUBEPCAJIbHBIX
yueOHBIX JIeHCTBUH, yueOHOU 1 obenonb3oBarenbcko MKT-komneTreHTHOCTH 00y4aromuxcs,
OTIbITa MPOEKTHON JIeSITeIbHOCTH, HABBIKOB pabOThI ¢ HHGOpMaIuei.

JInunocTHbIE:

ChopMupoBaHHOCTH MMO3HABATEIBHBIX HHTEPECOB K MPAKTUUYECKON M MPOEKTHON AEATEIbHOCTH
U OCHOB COIHMAJIbHO-KPUTUYECKOTO MBIIUICHUS HA OCHOBE PAa3BUTHS HHTEUIEKTYaIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEN yUaIIuxcsl.

VYO6exneHHOCTh B BO3MOXKHOCTH TO3HAaHMS MPHUPOJBI, B HEOOXOIUMOCTH Pa3yMHOIO
MCIIOJIb30BaHUs JOCTH)KEHUN HAYKHM M TEXHOJIOTUM JJIs NaJbHEHMILIEro pa3BUTHUS YEIOBEYECKOTO
oOIIeHus, yBa)KE€HHE K TBOPLIAM HAYKH M TEXHHKH, OTHOIIEHHE K (U3UKE KaK K JJIEMEHTY

o011e4eI0BeYecKOi KyIbTypHI.



MeTanpeamerHblie:

B cdepe perynsTUBHBIX YHUBEPCAIBbHBIX YIEOHBIX ICHCTBHA:

OBmnaneBaTh HAaBBIKAMH CaMOCTOSITEIBHOTO NPUOOpPETEHUs HOBBIX 3HAHWH, OpraHU3aluu
y4eOHOIl JesATeIbHOCTH, IIOCTAaHOBKA IieNiell, IUIAaHUPOBAHMs, CaMOKOHTPOJII M OLEHKH
pE3yJIbTaTOB CBOEU JCSATEIBHOCTH, YMEHMSMM IPEABUACTH BO3MOXKHBIE DPE3YyJIbTaThl CBOMX
JIEHCTBHM.

[ToHumaTh pa3nuuust MEXIy HCXOAHBIMH (PaKTaMu M TUNOTE3aMH JUIS UX OOBSCHEHHS,
TEOPETUYECKMMU MOJIEJIIMU U peaIbHbIMU OOBEKTaMHU, OBJaJeBaTh YHUBEPCAIbHBIMU
y4eOHbIMM JEHCTBUSAMM Ha IpUMepax TUIOTe3 A OOBACHEHHUS W3BECTHBIX (DAKTOB U
HKCIIEPUMEHTAIBHON TPOBEPKU BBHIIBUTAEMBIX THIIOTE3, Pa3pabOTKUA TEOPETUYECKHX MOJENei
MPOLECCOB WU SIBJICHUM.

B cdepe nozHaBaTenbHbIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI:

dopMHpOBaTh YMEHHS BOCIPUHHMMATh, IepepadarbiBaTh M IPEACTABIATh HH(POpPMALMIO B
CIIOBECHOH, O0Opa3HOW, CHUMBOJHMYECKOW (opMax, aHaIM3UpOBaTb U  IepepadaThiBaTh
MOJYYCHHYIO MH()OPMAIMIO B COOTBETCTBHHU C IOCTABJICHHBIMH 33J]a4aMH, BBIICISITH OCHOBHOE
COJIep’KaHUE NPOYNUTAHHOIO TEKCTa, HAaXOJUThb B HEM OTBETHl Ha IOCTaBJICHHBIE BOIPOCHI U
U3JIarath €ro.

BBIJIBUTaTh TUIIOTE3bI, OCYIIECTBISATh UX IPOBEPKY, MOJIH30BATHCSI OMOINOTEUHBIMH KaTaJloraMu,
CHeHaJIbHBIMU CIPaBOYHUKAMH, YHUBEPCATbHBIMH SHIMKIONEAUSIMU JIJIsl ToOMCcKa MHGOpMauu
00 00beKTax.

[TpuoOperaTh ONBIT CaMOCTOSITENBHOIO TMOMCKA, aHaiau3a M oTrOopa wuHpopMamuu ¢
UCIIOJIb30BAaHUEM DAa3IMYHBIX HCTOYHUKOB, M HOBBIX HMH()OPMAIIMOHHBIX TEXHOJOTMH s
pelIeHts T03HaBaTEeNbHbIX 33/1a4.

OcBauBaTh TIpHUeMbl JEHCTBUI B HECTaHJAPTHBIX CUTYaLUAX, OBJIAJEBATH IBPUCTUYECKUMU
METOJaMU pelIeHus MpoOIeM.

B cepe KoOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX YU€OHBIX AEHCTBUMA:

Pa3BuBaTh MOHOJIOTMYECKYI0 U JMAJOTHYECKYIO pedb, YMETh BBIpaXKaTb CBOM MBICIU U
CHOCOOHOCTH BBICIYIIMBATh COOECEHUKA, MMOHMMAaTh €ro TOYKY 3pEHHs, NMpPU3HABaTh IPaBO
JPYroro 4ej0oBeKa Ha €ro TOUKY 3p€HUs, IPU3HABATh [IPaBO JPYIrOro 4eJI0BEKa Ha MHOE MHEHME.
®opmupoBaTh yMeHHUs paboTaTh B T'PYIIE C BBIIOJHEHUEM Pa3IMYHBIX COIMAJBHBIX pOJIEH,
MPEJICTaBIISITh U OTCTauBaTh CBOM B3IJIAbI U yOEXK/IEHUS, BECTH TUCKYCCHIO.

IIpeamerHsle:

DopMHUPOBaThH MPEACTABICHUS O 3aKOHOMEPHOM CBS3M U TIO3HAHUS MPUPOABI, 00 00BEKTUBHOCTH

HAyYHOTO 3HAHUS; O CUCTEeMOOOpasyrome ponu (UMK IS Pa3BUTUS IPYTHX €CTECTBEHHBIX



HAayK, TEXHUKH M TEXHOJOTWH; O HAy9HOM MHPOBO33PDEHHH KaK pe3ylIbTaTe W3y4CHHS OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKH.

@opMHpOBaTh MEPBOHAYAIBHBIC MPEACTABICHUS O (U3NUECKON CYITHOCTH SIBICHUH MPHUPOIBI
(MEXaHMYECKHX, TETJIOBBIX, HJIEKTPOMAarHUTHBIX M KBAaHTOBBIX), BHJaX MaTepHH (BEIIECTBO U
1oJje), IBIKCHUN KaK Crioco0e CyIeCTBOBAHUS MAaTEPUH; YCBaUBaTh OCHOBHBIC H/IEH MEXAaHUKH,
aTOMHO-MOJICKYJISIPHOTO YYEHHUSI O CTPOCHHMM BEIIECTBA, O3JEMEHTOB JJIEKTPOJUHAMUKH U
KBAaHTOBOH (DM3HMKH; OBJIAJCBATh MOHATUITHBIM aIapaTOM M CUMBOJIUYECKUM SI3bIKOM (DU3UKH.
[IpnoOperaTs ONBIT NMPUMEHEHHS HAYYHBIX METOAOB IO3HAHMS, HAOMIOACHUS (QH3MYECKUX
SIBJICHUH, TPOCTBHIX SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHHH C
UCTIOJIb30BAHUEM  AHAJIOTOBBIX W IIM(POBBIX  HM3MEPHUTEIBHBIX MPHOOPOB; TOHUMATh
HEM30€KHOCTH IMOTPEITHOCTH JFOOBIX U3MEPEHHIA.

Oco3HaBaTh HEOOXOAMMOCTh IPUMEHEHUS JOCTHXKEHMH (U3MKM UM TEXHOJOTHH  ams
PaLMOHAIBHOTO MTPUPOIOTIONB30BAHUSL.

OmmageBaTh OCHOBaMH O€30MMACHOTO HCIIOJIB30BAHHUS E€CTECTBEHHBIX M HCKYCCTBEHHBIX
AIIEKTPUYECKUX M MATHUTHBIX IOJICH, SJIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
MCKYCCTBEHHBIX HMOHM3UPYIOIIMX H3Iy4eHUH BO M30€kKaHUE MX BPEIHOTO BO3IACHUCTBHSA HA
OKPYXXAIOLIYIO CPEely ¥ OpPraHN3M YeJIOBEKa.

Pa3BuBaTh ymMeHHE IJIaHMPOBAaTh B TIOBCEJHEBHOW JKM3HU CBOM JCUCTBHUS C MPHUMEHEHHEM
MOJTYYCHHBIX 3HAHWWA MEXaHHKH, JJIEKTPOAMHAMHUKHU, TEPMOJMHAMHUKH W TEIUIOBBIX SIBJICHUH C
LEIbI0 COEPEIKEHNUS 300POBbS.

dopMHpOBaTh NPEACTABICHUS O HEPAMOHAIBLHOM HCIOJIBb30BaHUM MPUPOAHBIX PECYPCOB U
DHEPTUH, O 3arpsS3HEHUH OKPYKAIOUIeH Cpeapl Kak CJIEeICTBHH HECOBEPIICHCTBA MAIIMH U

MCXaHU3MOB.

Copepxanue yueOHOro Kypca

DJIeKTPOMAarHUTHbIE SIBJICHUA — 8 yacoB

OnekTpocTaTUueckue 3apsaibl. bbiToBble 3nekTpornpuOopel. JloMamiHss 3JIE€KTPONPOBOIKA.
TexHuka 0€30MaCHOCTH MPU pabOTe C «OBITOBBIM AJIEKTPUYECTBOMY». 3HAKOMCTBO C paboToi
WHJIUKATOPHOM OTBEPTKOM, AIEKTPUUECKUM TECTEPOM; UCCIEIOBAaHUE KBAPTUPHOU TPOBOJKH Ha
MO’KapOONacHOCTh, COCTaBJICHHE MPUHIUMHAIBLHOM M MOHTaKHON CXEMBbI 3JIEKTPOIPOBOIKH,
OCHOBBI DJIEMEHTAPHOTO PEMOHTA OBITOBBIX DJIEKTPONPHOOPOB. DIEKTPUUECKUE CBOMCTBA Tela
qenoBeKa. buoanexkrpuuectBo. POTOPELENTOPHI., JIEKTPOPELENTOPLl, brosnekTpuiecTBo cHa.
MarauTHoe ToJie U JKUBBIE OpraHu3Mbl. VIcmonp3oBaHWe MarHuTOB B ObITy. Mcmonb3oBaHue

Mar"surTa Kak ME€TaJlJIOMCKaTCJIAd.



Panno. TeneBunenue. BiusiHue 5>JI€KTPOMAarHUTHOTO U3JIYYEHUS HaA JKMBOM OpraHU3M.
HccnenoBanre WHTEHCHBHOCTH JJICKTPOMATHUTHOTO M3JIYUEHHUS JIEKTPOOBITOBBIX MPUOOPOB C
MOMOIIbIO PEHTT€HOBCKOMU IJICHKH.

MexaHnnuyeckue KojJe0aHUs M BOJIHBI - 2 yaca

Mexannueckue konebanuss u uenoBek. I[Ipoucxoxxknenue OuoputmoB. Cepaue u 3BYKH,
COMPOBOXKAAMOIIME pPAabOTy cepAla W JIETKUX, UX 3amuch. CTeTockonm W (OHEHIOCKOIL.
BricTykuBaHue — Kak OJMH U3 CIIOCOOOB OIpPEACNICHUs] pa3MEPOB BHYTPEHHUX OPraHOB M HX
COCTOSIHUS. 3BYK KaK CPEJICTBO BOCHPHUATHS M mnepeaauu uHpopmanuu. Opran ciyxa. O6mnacts
CIBIIIMMOCTH 3ByKa. ['0J0COBOM ammapar 4enoBeKa. XapaKTePUCTUKH TIoJioca YeJIOBEKa.
VYapTpasByk u uH(pa3Byk. OuU3NUecKre OCHOBHI YIBTPA3BYKOBOTO HCCIICAOBAHUS YEIIOBEKA.
3BYKH NPUPOIBL.

TenJioBble siBJIEHUS - 9 YacoB

Buner teronepenaun B Obity. Jduddysus. Kunenwe. Bompockl 0e30macHOCTH B TEIUIOBBIX
nporeccax. CrocoObl U3MEpeHHsl TeMIieparypbl. TepMoperyisiTopsl. 3HAa4eHHE I[BETa IS
oopMIICHHST OBITOBBIX MPUOOPOB, TOCYIBI; MPOBEpKAa PAOOTHl BEHTHIISALMU; apOMaTH3AIUs
MOMEIICHUS, W3TOTOBJIEHUE BOJOCSHOrO TUrpomerpa. HachllieHHbI, HEHACBIEHHBIA Map.
BrnaxHocTh. 3HaueHHE TEMIIEPATypHOIO pPEKHUMA M BIAXKHOCTH [UISl KU3HEACSITEIbHOCTU
YeJIOBeKa.

OnTuyeckue siBjienus - 13 yacon

®otomerpusi. CBeTOBOM NOTOK. 3aKOHBI OCBEUIEHHOCTH. 3aKOHbI I€OMETPUYECKOW OINTHKHU.
3epkano. [loctpoenue n3o0pakeHUs B MIIOCKOM 3€pKaje W B cucTeMe 3epkail. ToHKas JTuH3a:
HaxoXJIeHne oO0BeKTa Mo xoay Jydei. dopmyrna ToHKON JuH3BL. CTpOeHHE TJia3a 4eloBeKa.
®dusnyeckue OCHOBBI 3peHus uesoBeka. JledekTrl 3peHust U crocoObl UX UcIpaBieHus. Pacuer
napaMeTpoB JTUH3HI U H300pakeHus. CriekTpaiabHasi U SJHepreTudeckas 4YyBCTBUTEIBHOCTH TTia3a.
[TonHoe BHyTpeHHee oTpakeHue. BomnoBas ontuka. [lucnepcus cera. WuTepdepenuus u
nudpakius cBera. CBETOBBIC SBIICHUS B TIPUPOJIE.

3ammTa NpoeKkToB — 2 yaca

TeMaTnuyeckoe NIAaHKPOBaAHUE
11 xnacc (1 gac B Henemto)

Ne i/m Tema KonunuecTBo uacoB JlabopaTtopHusie
paboTbI
1 DIIeKTPOMAarHUTHBIC SIBJICHUS 8 1

2 MexaHuueckue KojieOauus u 2




BOJIHBI
3 TeruioBbIe sIBICHUS 9 3
4 OnrTuyeckue sIBICHUS 13
5 3ammura npoeKToB 2
Bcero 34 8
KanennapHo-reMaTuyeckoe nJiaHMpPOBaHUE
Ne 3ansTust Tema 3anaTus Jara o [ara
/11 I1aHy MPOBEJICHUS
DJIeKTPOMATrHUTHBIE siBJIeHUA (8 yacoB)
1 DIIEKTPUUYECKHE 3apsi/ibl U KUBbIC OPTaHU3MBI.
Biustnue 35eKTpuueckoro mosjsi Ha >KUBBIC
OopraHnu3mbl. buosnexkTpuyecTBo.
2 JlaboparopHas padora «OnpeneneHue
COTIPOTHUBIICHUS TKAHEH YEIIOBEKa
3 [IpupoaHbIe 1 HICKYCCTBEHHBIE DJIEKTPUUECKHE
TOKH.
4 Hcropust sHEpreTUKU. DHEPrusi MEKTPUIECKOTo
TOKAa U €€ UCIOJIb30BaHNE.
5 Kondepenums «ImekTpruuecKkue ceTH mpooieMbl
Y TIEPCTIIEKTUBBI. AJTbTEPHATHUBHBIE HCTOYHUKH
SHEPTUN»
6 MarauTHoe 1nose 3eMiu U ero BIUsHHUE Ha
YeJIOBeKa.
7 CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH HU3KOU
4acTOThl. PaIlOBOJIHBI U YEIOBEK.
8 buonornueckue cBoCTBa 3JIEKTPOMArHUTHBIX
BOJIH BBICOKOM YaCTOTHI.
Mexanuuyeckue KoJeO0aHus U BOJHBI (2 yaca)
9 KonebGanus 1 BOTHBI B )KUBBIX
opranusmax. Konebanus u uenosek. buopurm.
10 3BYK KaK CpeJICTBO BOCIPUATHS U MEepelaun

uHpopManuu. YIbTpa3ByK U HHPPa3BYK

TenJioBble siBjieHus1 (9 4acoB)




11

OHeprus Tommsa. Temnosnepreruka. BausHue
TEMIIEPATYPHBIX YCIOBUI HA KU3Hb YEJIOBEKA.

12

JlaGoparopnas padora «/3meHeHue
TEMIIEpaTyphl BEllleCTBa IIPU MEpPexojie C
TBEPJOr0 B ra3000pa3HOE COCTOSIHUE.
[Toctpoenue rpaduka 3aBUCUIMOCTH
TEMIIEpaTyphl TeJla OT BPEMEHM».

13

TennoBoe 3arpsi3sHeHne atMocdepsl. Pemenne
3ajay.

14

Bunget tpancnopra. [lpumenenue pa3inyHbix
BUJIOB TPAHCIIOPTA B HAIlIEM peruoHe. Bnusaue
paboThI TEIUIOBBIX ABUTATENEH Ha
9KOJIOTMYECKUE TIPOLECCHI.

15

Kpyrusiii cron: «3MeHeHne knumara -
NapHUKOBBIN 3(PeKT u r1odanpHOe MOTeTIICHHE
KJIIMaTa.

16

TennoBsie IMPpONHECCChI B TCJIC YCJIOBCKA.

17

JlaGopaTtopHas pabota «Ornpeaenenue
AbIXaTCIIbHOT'O O6’béMa JICTKUX YCIIOBCKA»
JlabGopaTtopHast pabota «OrnpezeseHne 1aBIeHUs
KPOBH YEJIOBEKa»

18

Perenne sxcriepiMeHTaIbHBIX 3a/1a4.
(Ocnonoe ypaBuenne MKT, konmuuecTBo
BEIECTBA)

19

Pemenue skcrieprMeHTaIbHBIX 33/1au.
(YpaBHEHHE COCTOSTHUSI UJI€aTIbHOTO Ta3a.
BnaxHocTh Bo3ayXxa)

Onrtnuyeckue sisienns (13 yacos)

20

®otomeTpusi. CBETOBOI MOTOK. 3aKOHbI
ocBenieHHocTu. JlabopaTopHas pabora
«Omnpenenenue ypoBHS OCBEIIEHHOCTH B KIACCE»

21

UckyccTBeHHOE OcBelieHne. Buibl
ANEKTPUUECKUX JIAMIL.

22

3epkanbHOE U paccesHHoe (quddy3HOE)
OTpaKeHHE CBETa. JKCIIEPUMEHTalIbHAs padoTa:
«[TocTpoenue n300pakeHus B IIIOCKOM
3epKaje».

23

DKcrepuMeHTanbHas padora: “MHOTOKpaTHOE
n300pakeHue mpeaMeTa B INIOCKHX 3epKaax’”.

24

JIunzsl. ['na3 kak ontuyeckas cucrema. /legexTs




3pCHHUSL.

25 [TocTpoeHue n300paKeHHs B CUCTEME 3EpKall.

26 [Tone 3penus. CriocoOb! ucnpaBicHus 1e()EKTOB
3pCHHUSL.

27 JlaGopaTtopHas pabota: «OnpeneneHue

(bOKYCHOFO PacCTOsAHUSA U OINTHYECKOMN CHIIBI
04YKOB» Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4.

28 CBeToBBIC ABJICHUS B IPUPOAE (paayra, MUPaKH,
rajo).

29 OrnrTuyeckre WITI03UU HAIIeTO 3PEHUSL.

30 buonorunueckas onrtuka. (JKupbie 3epkaia, rias-

TEPMOMET], PACTEHUS - CBETOBOJIbI).

31 Kupoii cet. (CBeueHue Mopsi, CBETALIUECS
OpraHU3Mbl, XEMUITFOMUHECIICHITHS,
OMOTIOMUHECIICHITHS).

32 Dxoioruueckue nmpodiemMsl U odecreueHme

yCcTOMYMBOCTH Onocdepsl, CBI3aHHBIE C
paccessHUEM U IOIJIOICHUEM CBETA.

33-34 3ammTa NpoeKToB
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€CTeCTBEHHOHAYYHOH U TEXHOJOTHYECKON HalpaBIeHHOCTEH 10 (PU3HKE ¢ UCTIOIb30BaHUEM
obopynoBanus neHTpa «Touka poctay Meroauueckoe nocodue, Mocksa, 2021;

2. Kabapaun O.® «Bueypounas pabota o ¢usuxe» M, Ilpocsenienne 1983;




