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Ha 2023-2024 y4eOHBbI rox



Iliianupyembie pe3yabTaThl OCBOCHUS IPOrPAMMbI BHEYPOUHOI 1eSITeJIbHOCTH
«IKCcnepuMeHTApuil M0 PU3UKe» (C UCIOJIb30BaHUEeM 000pyaoBaHud «Touka
pocta») B 7-9 kjaccax.

Peanuzanus IMporpaMMbI CHOCO6CTBYCT AOCTHIKCHUIO CICAYIONNX PE3yJabTaTOB:

JIndyHOCTHBIE:

B cepe TMUYHOCTHBIX YHUBEPCATBbHBIX YUEOHbBIX TEHCTBUN yHAIIUXCS:

* y4eOHO-TI03HABATEJILHBIM HHTEPEC K HOBOMY YU€OHOMY MaTepuainy 1 croco0am
pelleHusl HOBOM 3aj1auu;

¢ OpUCHTAlLlMA HAa ITIOHUMAaHUC IIPUYHH YCIICXa BO BHCY‘I€6HO§I ACATCIBHOCTHU, B TOM YHUCJIC
Ha CaMOaHaJIn3 U CAMOKOHTPOJIb PC3YyJIbTaTad, HAa daHAJIN3 COOTBCTCTBUA PC3YJILTATOB
Tp€6OBaHI/I$IM KOHKpCTHOfI 3aa4uiu,

* CIIOCOOHOCTB K CAMOOILICHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOI
NS TEbHOCTH;

Obyuarowuiics NOAYYUM 803MOHCHOCIb OJis1 POPMUPOBAHUSL:

° BHYTpeHHeﬁ IMMO3NIHHN IKOJIBHUKA Ha YPOBHC ITOJIOKHUTCIIBHOTO OTHOIICHH:A K IIKOJIC,
ITIOHUMaHUA H€06XOI[I/IMOCTI/I YUCHUA, BBIPAKCHHOT'O B Hp€O6HaI[aHI/II/I y‘IG6H0-
ITO3HaBATCJIIBHBIX MOTHBOB,

* BBIPQ)KEHHOW YCTOWYMBON yueOHO-I03HABATEILHOM MOTUBAIIMY YUCHUS;

* YCTOHYMBOTO Y4eOHO-TI03HABATEIILHOTO HHTEpECca K HOBBIM OOIIIUM CIIOCO0aM peIICHUS
3ajau.

MeTtanpeaMeTHbIe:

B cepe peryasiTuBHBIX YHUBEpPCATbHBIX yU€OHBIX ACHCTBUN yUalUXCsi:

¢ INTaHUPOBATH CBOH I[CﬁCTBH?I B COOTBETCTBUM C IIOCTABICHHOM 3az[aqel?1 " YCIIOBUSMHU €C
pcajim3aniiy, B TOM YHUCJIC BO BHYTPCHHCM IIJIAHC,

* YYUTBHIBATh YCTAHOBJICHHbBIE MMPABWIIA B IUITAHUPOBAHUM U KOHTPOJIE CIIOCO0a PEeIICHUS;
* OCYILECTBISATh UTOTOBBIN U MOMIArOBbIM KOHTPOJIb 10 PE3YJIbTATY;

* OIICHMBATh MPABUIBLHOCTH BHITIOJHCHUS JICUCTBUS HA YPOBHE aJIcKBATHOM
PETPOCIIEKTUBHOM OIIEHKH COOTBETCTBHUS PE3yIbTATOB TPEOOBAHUAM JTAaHHOM 3a7a4u U
3aJla4yHOM 00J1aCTH;

* a7ICKBaTHO BOCIIPUHUMATD MPEIJIOKECHUS U OLICHKY YUUTEICH, TOBApHUIIEH, poauTee u
IPYTUX JTIOAEH;



* pa3nIMyaTh Coco0 U pe3yabTaT AEHCTBUS.

Obyuarowuiicsi NOIYYUM 803MOHCHOCHb HAYUUMCAL!

* B COTPYJIHUYECCTBE C YUUTEIIEM CTaBUTh HOBBIC YUCOHBIC 3a1aUH;

* MPOSIBJIATH NTO3HABATEIbHYIO HHUIIMATUBY B YYeOHOM COTPYIHHYECTBE;

* CaMOCTOSITENILHO aJIEKBATHO OLIEHUBATh IPABUJIBHOCTD BBINIOJHEHUS JEUCTBUS U BHOCUTD
HEO0OXO0MMbIE KOPPEKTUBBI B UCIIOJTHEHUE KaK 110 X0y €ro peaau3aliuu, Tak U B KOHIIE
JIEVUCTBUSL.

B cepe mo3HaBaTebHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN ydalIuxcs:

* OCYILECTBIISATH MOUCK HEOOXOAMMOM HHPOPMALIUU TSl BBIMOJIHEHUS! BHEYUEOHbBIX
3aJlaHUi C UCTIOJIb30BAaHUEM yUEOHOM TUTEpaTyphl U B OTKPHITOM HUH(DOPMALITMOHHOM
IPOCTPAHCTBE, SHIMKIONEIUN, CIPABOYHUKOB (BKJIIOYAs 3JIEKTPOHHBIE, LU(POBLIE),
KOHTPOJIUPYEMOM IIPOCTPAHCTBE

WNHutepnera,;

* OCYIIECTBIIATH 3anuCh (PrKcainio) BbIOOpoYHON HHDOpMaIK 00 OKPYKaIOIIEM MUPE U
0 ce0e caMoM, B TOM 4ucie ¢ nomoibio nHcTpymenToB UKT;

* CTPOUTH COOOIIIEHHUS, TPOEKTHI B YCTHOM U MUCbMEHHOU (popme;
* POBOJIUTH CPABHEHUE U KJIACCU(DHUKAIIMIO IO 3aaHHBIM KPUTEPHUSIM;
* YCTaHABJIMBATh MPUYMHHO-CJIEACTBEHHBIEC CBSI3U B U3y4Ya€MOM KpYTe SBJICHUN;

* CTPOUTD pacCykAcHUS B (OpME CBSA3HU MPOCTHIX CYKJICHUI 00 00BEKTE, €r0 CTPOCHHH,
CBOMCTBAX U CBS3aX;

Obyuarowuiicsa noay4um 803MOHNCHOCHb HAYUUMbCA!

* OCYIICCTBIISATH PACITUPEHHBIN MOMCK WH(POPMAIIUHU C HCIIOIH30BAaHHEM PECYPCOB
oubmorek u cetu MIHTEepHET;

* 3aITUCHIBATh, PUKCUPOBATH MHPOPMAITHIO 00 OKPYKAIOIIMX SBICHUAX C TIOMOIIBIO
nHcTpymeHToB UKT;

* OCO3HAHHO ¥ MPOU3BOJIBLHO CTPOUTH COOOIICHHS B YCTHOM M MHUCHbMEHHOU opMme;

* OCYIIECTBIATH BEIOOP Hanboee 3 (PeKTUBHBIX CTIOCOOOB PEIICHHS 33724 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

* CTPOUTH JIOTUYECKOE PACCYKACHUE, BKIIFOYAIOIIEE YCTAHOBICHUE TIPUUYNHHO-
CIICJICTBEHHBIX CBSI3€CH;

* MOTYT BBIITH Ha TEOPETUUYECKUN YPOBEHb PEILICHHUS 3a/1au: PEIICHUE MO ONPEIETICHHOMY
IJIaHY, BlIaJ€HUE OCHOBHBIMU MTPUEMAMHU PEIICHUS, OCO3HAHUSI IS TEILHOCTH 1O
PELIEHUIO 3a]]a4u.

B chepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YUEOHBIX IEUCTBUN yUaIIUXCS:



* aJICKBATHO UCIIOJb30BaTh KOMMYHHUKATUBHBIE, IPEKIE BCETO - PEUEBBIC, CPEACTBA IS
pelIeHus pa3IMuHbIX KOMMYHUKATUBHBIX 3a]1a4, CTPOUTh MOHOJIOTHYECKOE COOOIICHUE,
BIIQJICTh UATOTHUYECKON (hOPMOIl KOMMYHUKAIIUH, UCTIONB3YsI, B TOM YHCII€ CPE/ICTBA U
unctpymenTsl UKT u nucTtaHimoHHOTO 00IICHUS;

* IOITyCKaTh BO3MOKHOCTH CYIIICCTBOBAHUS Y JIFOJICH Pa3IUIHBIX TOUEK 3PCHHSI, B TOM
YHCJIC HEe COBMAIAIONINX C €r0 COOCTBEHHOH, M OPUCHTHPOBATHCS Ha MO3UIIUIO TTApTHEPA B
OOIICHNHU U B3aUMOACHCTBHH;

* YYUTHIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMH PA3IMYHBIX TO3ULUI B
COTPYAHHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIHUIO;

¢ JOTOBAPHUBATHCA U ITPUXOAUTD K O6H_I€My PCUICHUTIO B COBMECTHOM ACATCIIBHOCTHU, B TOM
YUCJIC B CUTyallUU CTOJIKHOBCHUS MHTCPCCOB,

Obyuarowuiics nOIYYUM 803MOHNCHOCHb HAYUUNBCA!

* YYUTHIBATh U KOOPJAUHUPOBATH B COTPYAHUUYECTBE OTIUUYHBIE OT COOCTBEHHOM MO3UIIUU
OPYTUX JIOAEH;

¢ YYUTBIBATb PAa3HbIC MHCHUA U UHTCPCCHI U 00OCHOBBIBATH CO6CTBCHHyIO ITO3HUIINIO,
* IOHUMAaTh OTHOCUTEIbHOCTh MHEHUHN U IMOAXOJO0B K PCIICHUIO HpO6HCMBI;

¢ ApTYMCHTHUPOBATH CBOIO ITO3HUIUIO U KOOPAWHUPOBATH €€ C ITO3UIUAMU ITIAPTHCPOB B
COTPYAHUYICCTBC IIpU BLIpa6OTKC O6I[I€FO PCUICHUS B COBMECTHOM ACATCIBHOCTH,

* 3371aBaTh BOMPOCKI, HEOOXOAUMBIE JJIsl OPraHU3alMu COOCTBEHHOU JEATEIHHOCTU U
COTPYIHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISATh B3aUMHBIN KOHTPOJIb M OKAa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

IIpeameTHbIE:

- OPUCHTHPOBATLCA B ABJICHUAX U 00BEeKTax OKPYZXKaromero Mmupa, 3HaTb I'paHHUIbI KX
IIPUMCHHUMOCTH,

- IOHUMATh OTpeeacHs GU3NIECKIX BEIMYUH U TIOMHHUTH OMpeIestomue GopmMyIb;

- MIOHUMATh KaKuM (U3UYECKUM TPUHIINIAM U 3aKOHAM MMOAYUHSIOTCS T€ W WHBIC
OOBEKTHI U SIBJICHUS TIPUPOJIBI;

- 3HAaHWE MOJICTN TIONCKA PEIIeHUH T 3a7a4 1o (HU3UKeE;
- 3HaTh TEOPETUYECKNE OCHOBBI MATEMATHKHU.
- IPUMEYATh MOJIEIIU SIBJICHUN U 00BEKTOB OKPY>KAIOIIETO MUPA;

- AHAJIM3UPOBATh YCIIOBHC 3ada4H,



- nepeopMyIupOBaTh U MOJEIUPOBATh, 3AMEHSATh UCXOAHYIO 3a7auy APYroi;
- COCTaBJIATH IJIAH PELICHHUS;
- BBIJIBUTATh U TPOBEPATH MPEAJIAracMble JJIsl PEIICHUS TUIIOTE3bI;

- BJIaICTb OCHOBHBIMHU YMCTBCHHBLIMH OIICpaluAMHU, COCTABJIAIOIIMUMUA IMOUCK PCIICHHA
3aJa4m.

Conep:xanue nporpaMMbl BHEYPOUYHOM /1eITeJIbHOCTH

7 kjaacc

BBenenue. BBO,ZIHO@ 3aHATHUC. HGHI/I " 3a1a4U Kypca. TexHuka 0€30IIaCHOCTH.
Poab IKCIICPUMCEHTA B )KU3HHU Y€JT0BEKA.

Teopus: I3yunTh OCHOBBI TEOPUH MOTpenTHOCTEH. [TorpentHoCcTH MPSAMBIX B KOCBEHHBIX
U3MEpEHU, MaKCUMaJIbHAS IIOTPEITHOCTh KOCBEHHBIX U3MEPECHHM, YUET ITOTPEITHOCTCH
U3MEpEeHHI MpH ocTpoeHnn rpadukos. [IpencraBieHne pe3yIbTaToB H3MEPEHUH B
dbopme Tabnwmi ¥ rpaduKoB.

IIpaxmuxa: OCHOBBI TEOPHHU TIOTPELTHOCTEN TIPUMEHSTH PH BBITIOJTHEHHH
OKCIIEPUMEHTAIBHBIX 33]1a4, MPAKTHIECKUX PAOOT. (¢ MCMOIb30BAHHEM 000PY/A0BAHMS
«Touka pocra»)

XapaKmepucmuKa OCHOBHbBIX BUO0E OCSIMENbHOCI.

[TpuBOaUTH MpUMEPHI 00BEKTOB M3yUeHHs (pu3UKH (hU3UIECKHE SABICHUS, PUZHICCKOE
TEJI0, BEIIECTBO, hu3uieckoe mose). HabmonaTs 1 aHaIu3upoBaTh GU3UICCKUEC SIBJICHUS
(bukcupoBaTh M3MEHEHHUS CBOMCTB 00BEKTOB, CPAaBHUBATH UX U 0000IIATH).
[To3HaKOMHTBCS C IKCIEPUMEHTAIBHBIM METOJIOM UCCienoBaHus nmpupoasl. Coopka
puOOPOB U KOHCTPYKIMHU. Mcrionb30BaHNE U3MEPUTENHHBIX TPHOOPOB. Brinmonnenne
1a60paTOPHBIX U MIPAKTUYECKUX paloT. /[[narHocTrka v yCTpaHEHHE HEUCTIPABHOCTEN

mpuOopoB. BricTpanBaHue rUMoTe3 HA OCHOBAHUU UMCIOIITUXCS JaHHBIX.
Mexanuka.

Teopus: PaBHOMEpHOE U HEpAaBHOMEPHOE ABMKEHUE. | padnueckoe mpecTaBIeHue
nBuxkeHus. Pemenune rpaduuecknx 3amad, pacyeT MMyTH U CpeTHEH CKOPOCTH
HepaBHOMepHOro JiBukeHus. [lonsTre nHepuuu u nuueptHoctu. LlenTpoOexkHas cuna.
[Tpumenenne naHHBIX GU3HMUECKUX MTOHATUHN B KU3HEEATEILHOCTH YenoBeka. Cria
YIPYTOCTH, CUJIa TPEHHUS.

IIpakmuxa: ViccnenoBanue 3aBUCUMOCTU CHUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
creneHu neopmanuu npyxkunbsl. Onpenenenue ko3 duiieHTa TpeHus: Ha Tpudomerpe. (¢
HCNOJIb30BaHuEeM o0opynoBaHus «Touka pocTay)



HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUA OT CHUJIBI HOPMAJIbHOI'O JaBJICHHA.
Xapaxmepucmum OCHOBHBIX 8UO08 0esIMENbHOCTIL!

Ananuz Tabnuil, rpadukoB, cxem. [louck oObsacHeHUs1 HA0II01a€MbIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YePTEKAM U MOJACIISIM. AHAIN3 BO3HUKAIOIIUX
npoOieMHbIX cuTyauuil. M300paxkath cucteMy KOOpJAUHAT, BHIOMPATH TEJIO OTCUETA U
CBSI3BIBATH €T0 C CUCTEMOM KoopauHaT. Mcnonb30BaTh cUCTEMY KOOPJMHAT JUIsl U3yUYEHUS
NPSMOJIMHEWHOTO ABMXKeHus Tena. COopka mpubOpoB U KOHCTpyKuMid. Mcrionb3oBanue
U3MEPUTETBHBIX TPUOOPOB. BrinoaHeHne 1a00paTopHbIX U MPAKTHUECKUX padoT (¢
HcnoJib3oBaHueM odopynoBanus «Touka pocta»). [luarHoctuka u ycTpaHeHue
HEUCHpaBHOCTEH NMpuOOPOB. BrICTpanBaHue TUIOTE3 HA OCHOBAHUH UMEIOIINXCS JIaHHbIX.
KoHcTpyupoBanue u mojienupoBanue. BoinoaHeHue 3ajaHuil 10 yCOBEPILIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapMaHTOB ONBITOB. Pa3paboTka u mpoBepka METOIUKU
AKCIIEpUMEHTATBHOM paboThl. PaboTa B MamnbIxX rpynnax. AHaJIU3UPYIOT, BEBIOUPAIOT U
000CHOBBIBAIOT CBOE peleHue, aeicteus. [Ipeacrasienue pe3yapTaToB TapHOH,
IPYMNIIOBOM JIEATETLHOCTH. YYacTHE B AUAJIOTE€ B COOTBETCTBUU C MIPABUIIAMH PEUEBOTO
MOBE/ICHMUSI.

I' napocraTuka.

Teopusa: 3axon Apxumena, 3akoH [lackans, rupocTaTiyeckoe AaBIeHUE, COOOIIAOINECs
COCY/bl, THIPABIUYECKUE MAIITHBI.

IIpaxmuka: 3a0auu: BHITAJKABAIOIIAS CHJIA B Pa3IMYHBIX CHCTEMaXx; MPUOOPHI B 3a1a4ax
(coobmiaromuecst COCy/Ibl, THAPABINYESCKUE MAIIIUHBI, phIUard, OJOKH).
DKCIIepUMEHTAITLHBIC 3a1aHUs:

l)uzmepenue cuiibl Apxumesa, 2)usMepeHrue MOMEHTa CUJIbI, IEUCTBYIOIIETO HA phlyar,
3)usmepeHue

paboThI CHIIBI YIIPYTOCTH MPHU MOABEME Ipy3a C TOMOIIBIO TOABIKHOTO UITH
HETOABIYKHOTO 0JI0Ka.(C MCNoJib30BaHueM o6opyaoBaHusi «Touka pocTay)

Xapakmepucmuka OCHOBHBIX U0 0eSAMENbHOCTIU.

Ananu3 tabnuil, rpagukos, cxeM. [Touck o0bsicHenus HaOMogaeMbIM cOObITUSIM. COOpKa
puOOPOB U KOHCTPYKIIMHU. Mcrionb30BaHNE U3MEPUTENHHBIX TPHOOPOB. Brimonnenue
1a00paTOPHBIX U MPAKTUIECKUX padOT. JMarHoCcTHKa U yCTpaHEHUE HEUCITPABHOCTEH
npubopoB. BeicTpanBaHue runore3 Ha OCHOBAHWY WUMEIOIIHNXCS JJTAHHBIX.
KonctpyupoBanue u monenupoBanue. PaboTta B MaibIix rpynmnax. AHATH3UPYIOT,
BEIOMPAIOT 1 0OOCHOBBIBAIOT CBOE perieHue, neiictus. [IpeacTaBinenne pe3yabTaToB
MapHOMH, TPYNIIOBOH nesaTenbHOCTH. [loaroToBKa COO0MEeHnid U JOKIaI0B. YYacTre B
JIAAJIOTE B COOTBETCTBUU C MPABUIIAMH PEUYEBOrO TTOBEICHUS.

CraTuka.

Teopus: biok. Peruar. PaBHOBecHe TBEPIBIX TEN. Y CIOBHS paBHOBECHS. MOMEHT CUJIBI.
[TpaBuno momeHnTOB. LlenTp TsxecT. MccnenoBanre pa3iniyHbIX MEXAHUYECKUX CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCMOIb3Ys YCIOBUS PABHOBECHSI.



IIpaxmuxa: VI3rotoBiaeHue paboTaronieil CUCTEMbI OJOKOB.
Xapaxmepucmuka 0CHOBHBIX U008 OEsIMENbHOCU:

Ananuz Tabnuil, rpadukoB, cxem. [louck oObsacHeHUs1 HA0II01a€MbIM COOBITHSIM.
OrnpeieneHre CBOMCTB MPUOOPOB IO YePTEKAM U MOACISIM. AHATIN3 BO3HUKAIOIIUX
npoOiemMHbIX cutyauuii. HabmrogaTe aeiicTBre npocThix MexaHu3MOB. [To3HaKOMUTBCS €
(uznuecKoil MOJIEIbIO «a0COIIOTHO TBEPAOE TEI0». Pemars 3aaun Ha IpUMEHEHUE
ycioBusi(TIpaBuiia) paBHOBecHs pbluara. [IpumMeHsaTs yciioBue (MpaBuio) paBHOBECHS
phlyara st 00ObSCHEHMSI IEUCTBUS Pa3IMYHBIX HHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE
U B ObITy. COOpKa MpuOOPOB M KOHCTPYKUUA. Vcronb3oBaHnEe U3MEPUTEIBHBIX TPUOOPOB.
BrinosiHeHne 1abopaTOPHBIX U MPaKTUYECKUX padoT. Jluarnoctuka u

yCTpaHEHUE HEUCTPaBHOCTEN PUOOPOB. BricTpanBaHue runoTe3 Ha OCHOBAHUU
UMeEIOIUXCS AaHHbIX. KOHCTpyHpoBaHHUe U MOJIeIupoBaHue. BrinoiHeHre 3a/1aHui 110
YCOBEPIIICHCTBOBAaHUIO MPUOOPOB. PazpaboTka HOBBIX BapUaHTOB OMNBITOB. PazpaboTka u
IIPOBEPKA METOIUKH IKCIICPUMEHTATBHON pabOTHI.

PaGota B MasibIx rpymnmnax. AHAIM3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHHE,
nericteus. IIpencraBnenue pe3yabTaToB MAPHOW, TPYIINOBOM AesTenbHOCTH. [lonroToBka
cooO1eHui 1 1oknagoB. OCyIECTBISIIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIESTEIbHOCTH.
VYyacTtue B 1uanore B COOTBETCTBHH C MPABUIIAMHU PEYEBOTO MMOBEICHMUS.

8 kiacce

TenoBbIie ABJICHUSA.
TennmoBoe pacimupenue tei. [Ipoleccsl maBieHuss U OTBEPACBAHUA, UCIIAPEHUS U
KoHeHcanuu. Termmonepenaya. BiaxHoCTh BO3/1yXa Ha pa3HbIX KOHTHUHEHTAX.

Jlemoncmpayuu: 1. Habnronenue tasaus japaa B Boje. 2. CKOpPOCTH UCTTApCHUS
pasIUYHbIX )XuaKocTel. 3. TermmoBble ABUTATEIN OYIYIIETO.

Jlabopamopnule pabomei (¢ ncnogb30BaHueM ooopynoBanusi «Touka pocra»): 1.
W3menenus AMHBI Tella TPU HarpeBaHuu U oxjiaxaeHud. 2. OTauBka napagmHOBOTO
connatuka. 3. HaGmronenue 3a masinenuem Jipaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS
xuakoctu? 5. HabntoaeHre TermionpoBOAHOCTH BOABI U BO3AYyXa.

Xapaxmepucmuxa 0CHOBHBIX U008 OesAMENbHOCU:

CamocTrosTenbHO HOPMYITUPYIOT MO3HABATEIBHYIO 337]a4y. Y MEIOT C TTIOMOIIBIO BOIIPOCOB
n00bIBaTh HeAOCTaIIYI0 HH(popMmaIuto. Mcrmons30Banne H3MEPUTEIBHBIX PUOOPOB.
BrimostHeHre 1abopaTOPHBIX U MPAKTUYECKUX padoT. /[narHocTuka u ycTpaHeHHUE
HeUcnpaBHOCTEN MpUOOPOB. BricTpanBaHue runoTe3 Ha OCHOBAHUY UMEIOIINXCS TAHHBIX.
KoncTpyupoBaHnue u MoaenupoBaHue.

BrlinonHenue 3aanuii Mo yCOBEPIIEHCTBOBAHUIO MpUOOPOB. Pa3paboTka HOBBIX
BAapUAHTOB OMbBITOB. PazpaboTka 1 MpoBepKa METOJIUKU HKCIEPUMEHTATBLHON PabOTHI.



Pabota B MaibIxX rpymnmnax. AHAIM3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pELICHUE,
neuctusd. IIpeacrasinenue pe3ynbTaToB HapHOM, IPYIIIOBON AESATEIBHOCTH. Y4acTUE B
ZAAJIOre B COOTBETCTBUU C IPABUIIAMU PEYEBOIO

MTOBE/ICHUSI.
JileKTPpUYEeCKHE SIBJICHUS.

Muxkpomup. Moaenu atoma, cymecrsoBasiue 10 Hadaina XIX. Mctopus OTKpBITHS U
JEHCTBUS TaJIbBAHMYECKOTO 35ieMeHTa. MicTopus co3anus 31eKTpo(pOpHO MAILIMHBI.
OmnpiT BonpTra. DIEKTPUYECKUNA TOK B AIEKTPOJIMTAX.

Hemoncmpayuu: (¢ ucnosib3oBaHueM odopyaoBanusi «Touka poctay)
1. Mogenu aromoB. 2. ['anpBaHUYECKHE 3EMEHTHI. 3. DneKTpodopHOH
mamuHbl. 4. OnbiTel BonbkTa u ['anbBanu.

Jlabopamopnvie pabomuwi: 1. Co3gaHue rabBaHUYECKUX AIEMEHTOB U3 MOJPYYHBIX
CPEACTB. 2. DAEKTPUUYECKHUI TOK B KUJIKOCTIX CO3AaHUS «30J0TOrO KIIOUHUKA .

Xapakmepucmuka OCHOBHBIX BHJO0B ACATCIBbHOCTH:

VYTpaBisiOT CBOEH MO3HABATEIbHON U YIEOHOM eI TEIHHOCTHIO MOCPECTBOM ITOCTAHOBKHU
1esnen, IIaHuPOBaHuUsl, KOHTPOJIS, KOPPEKIUH CBOMX JEUCTBUI U OLIEHKH YCIIEIIHOCTHU
ycBoeHus. CpaBHUBAIOT CIIOCO0 U PE3yIbTaT CBOMX ACHCTBUM ¢ 00pa3lioM - JTUCTOM
conpoBoxieHus. OOHapYKUBAIOT OTKJIOHEHUA. OO yMBIBAIOT MPUYNHBI OTKJIOHEHH.
Ocy1iecTBISAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. Mcrionb30BaHNe U3MEPUTETHHBIX TPHOOPOB. BrinoaHeHne
1a60paTOPHBIX U MPAKTUYECKUX padoT. J{uarHocTuka u ycTpaHeHHEe HEHUCIIPaBHOCTEH
npubopoB. BricTpanBanue runore3 Ha OCHOBAHWN UMEIOIIMXCS TAHHBIX.
KoncTpynpoBaHnue u MoJIeTMpOBaHHUE.

BﬂeKTpOMaFHI/ITHbIe ABJICHUA.

MarnuTHoe 1oJie B BemecTBe. MaruutHas anomanus. Marautaeie Oypu. PasHoBuaHOCTH
AIEKTPOU3MEPUTETLHBIX TPUOOPOB. Pa3HOBUIHOCTH SJIEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ ucnonb3oBanueM odoopynoanusi «Touka pocta»): 1. HarssmHocTs
MOBEJICHUSI BELIECTB B MarHUTHOM Ttosie. 2. [Ipe3enTaiuu o

MarHUTHOM I0JI€ 3eMJIU U O MarHUTHBIX Oypsx. 3. JleMoHCcTpalus pa3HOBHIHOCTEH
ANEKTPOU3MEPUTENIBLHBIX TPUOOPOB. 4. HarinsgHOCTh pa3HOBUIHOCTEN
AJIEKTPOJBUTATEIEH.

Jlabopamopnule pabomuwi: 1. ViccnenoBanue pa3muaHbIX AIEKTPOU3IMEPHUTEITBHBIX
prOOpOB.

Xapakmepucmuka OCHOBHBIX 8UO08 0esIMENbHOCTIL!

VYrpaBnsioT cBoel Mo3HaBaTEAbHON U Y4eOHOM 1€ TEIbHOCTHIO MOCPEICTBOM MOCTAHOBKU
LeJIeH, TUIAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMU CBOUX JAEHCTBUN U OLICHKH YCIIEITHOCTH
ycBoeHus. CpaBHUBAIOT CIOCO0 M PEe3YyIbTAaT CBOUX JSUCTBUM C 00pa3IIOM - JTUCTOM



conpoBoxieHua. OOHapyKUBAIOT OTKJIOHEHUA. OO yMBIBAIOT MPUUNHBI OTKJIOHEHHIA.
OcCy1ecTBISAIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
OnTnuecKkue IBJCHUA.

Ncrounuku cBeTa: TEmIOBbIE, TJIOMUHECIIEHTHBIC, UCKYCCTBEHHBIC. MI3rOoTOBIICHHE KaMephbl
- 00CKypa U UCCleI0BaHNEe N300paKeHUs C MOMOIIbIO MO/iesn. MHOTOKpaTHOE
n300pakeHre MpeaMeTa B HECKOJIbKUX IIOCKUX 3epKasiaXx. 3roToBUTH MEPUCKOIT U C €ro
MOMOIIBIO POBeCcTH HabmoAeHus. [IpakTHYecKkoe NCIOIb30BaHNE BOTHYTHIX 3€pKall.
3puUTenbHbIC UITIO3UH, TTIOPOKIAEMbIC

MMpCIIOMJICHHUCM CBCTA. MI/Ipa)KI/I Pa3BuTue BOIOKOHHOM ONTUKHU. VICIIONIB30BaHNUE 3aKOHOB
CBCTa B TCXHUKC.

Hemoncmpayuu(c ucnosib3oBannem odopynosanus «Touka pocray)
1. Paznuunble ucTOYHUKHU cBeTa. 2. M300paxenue npenaMera B HECKOJIbKUX

TIOCKKX 3epkanax. 3. M3o0pakeHue B BOTHYTHIX 3epkanax. 4. Mcnonb3oBanue
BOJIOKOHHOM ONTHKHU. 5. YCTPOUCTBO (poTOAMNMIAPATOB, KHHOIIPOSKTOPOB, KAJICHI0CKOTIOB.

Jlabopamopnvie pabomul: 1. I3roToBiieHne Kamepsl - 00CKypa U UCCIIeI0BaHUE
n300pakeHus ¢ TOMOIIBIO Mozienu. 2. [IpakTruueckoe mpuMeHeHHe MIIOCKUX 3epKal. 3.
[IpakTHYeckoe UCTONh30BaHNE BOTHYTHIX 3epKail. 4. I3roToBieHue MepucKomna u
HaOJIOJICHUSI C TIOMOIIBIO MOJIEIIH.

XapaKmepucmuKa OCHOBHBIX U006 OEsIMENbHOCHIL:

VYrpaBisitoT cBOei MO3HABATEIBHON M Y4eOHON e TENHHOCTHIO OCPEACTBOM IMOCTAHOBKH
1eJIeH, TUNIAHUPOBAHUSI, KOHTPOJISI, KOPPEKIIUN CBOUX AECUCTBUM U OLIEHKH YCHEIIHOCTH
ycBOeHHUs. Brinenstor u popmMynupyroT no3HaBaTeNbHYIO 11€)1b. Boiaenstor
KOJIMYECTBEHHBIE XapaKTePUCTUKH O0OBEKTOB, 3a/1aHHbIe ciioBaMHu. [[puHUMAaIOT
MO3HABATENBHYIO LIENb U COXPAHSIOT €€ MPU BBHIMOJIHEHUH

yaeOHbIX nercTBuid. OCO3HAIOT CBOU JeHCTBUS. VIMEIOT HAaBBIKM KOHCTPYKTUBHOTO
OOIIEeHUsI B MaJIBIX TPYyTIax.

Yes10BeK M IpUPOAA

ABTOMAaTHKa B Hallew »ku3HU. [IpruMepsl UCIIOIB30BaHNUS aBTOMAaTUYECKUX YCTPOKCTB B
HayKe, Ha IpOou3BOJCTBE U B ObITy. CpeacTBa cBsizu. Paano u teneBuaeHue.
AJbTepHAaTUBHBIE HICTOUHHUKHU SHEPruu. Bunsl anexrpoctaniuii. Heo6xoaumocTsb
AKOHOMUHU MPUPOAHBIX PECYPCOB U UCIOJIb30BAHMS], HOBBIX SKOJIOIMYHBIX U O€30MacCHbIX
TexHoJiorui. Hayka u 0e30macHOCTb JTHOEH.

Jlemoncmpayuu: 1. hoTomMaTepuansl U CIAWIbI IO TEME.
Jlabopamopnwvie pabomul: 1.3ydeHne 1eMCTBUM CPEACTB CBA3U, PO U TEICBUICHUS.

Xapakmepucmuka OCHOBHBIX 8UO08 0eSIMENbHOCTIL.



CamocTosaTenbHO POpMYTUPYIOT MTO3HABATENBHYIO 3a/1auy. Y MEIOT (MU pa3BUBAIOT)
CIIOCOOHOCTH € MOMOILBIO BOMPOCOB A00BIBATh HEJOCTAIOLIYIO HH(OPMALHIO.

9 kJj1acce

Kunemaruka

Crnioco0sI onucaHus MEXaHUUeCcKoro ABKeHus. Cuctema otcuera. [IpsmonuneitHoe
nerokeHue. [IpsisMmonuHeitHoe paBHOMEPHOE JBHXKEHUE 10 IOCKOCTH. [lepeMenienue u
CKOpPOCTh IIPU PABHOMEPHOM MPAMOJIMHEWNHOM JBUKEHUU IO IIOCKOCTH.
OTtHOCUTENBHOCTH ABWKEHUSA. CrnokeHue NBMKeHU. [I[puHIMIT HE3aBUCUMOCTH
newxkeHnii. KpuBonunelinoe neuxenue. J[BuxeHnue tenaa, OpOIIeHHOT0 MOl YoM K
ropu3oHTy. PaBHOMEPHOE ABUKEHUE 10 OKPY>KHOCTHU. YTJI0Basi CKOpocThb. [lepuoa u
yactoTa BpaiieHus. CKopocTh

U YCKOPEHHUE TIPU PABHOMEPHOM JBMKEHUH TI0 OKPYKHOCTH.
Jlabopamopnule pabomei(c MCOJb30BaHHEM 00opyaoBaHusa «Touka pocTay):
N3yuenne nBuxeHus cBOOOHO MaJaroIero Tea.

N3ydenune IBUAKEHUS IO OKPYKHOCTH.

IIpumeprvie memovl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.!

Omnpenenenne CKOPOCTH PABHOMEPHOTO JBMKEHUS MTPU UCTIOIBb30BAHUH TPEHAKEPA
«OeroBast IOPOKKay.

HcToprueckass peKOHCTPYKITUS OTBITOB [ aJinjies 1o ONpeIe/ICHUI0 YCKOPCHUS
CBOOOIHOIO TTaJICHUS TEIL.

[TpuHIIMTIBEL paOOTHI IPUOOPOB JIJIST UBMEPEHUST CKOPOCTEH U YCKOPEHUM.
[Ipumenenue cBOOOAHOTO MAAEHUSA ISl U3MEPEHUS PEAKIIUU YEIOBEKA.
Pacuer TpaekTopun ABMKEHUS NEPCOHAXEN paccka3zoB P.Pacms.

Xapakmepucmuxa 0CHOBHbBIX 81008 0essMebHOCMU: YTEHUE U 00CYKJICHHE TEKCTa CTaTei
HHTEPHET-CAaUTOB, 00CYKJICHHE JTOKJIQIOB M TIPE3CHTAIIMM, COCTABIICHUE U PEIICHUE 3a/1a4,
obcyxaeHue crocoooB pemrenus (moaroroska k OI'D mo dusuke).

JIlnnamuka

Nueprmanbhbie cuctemsbl otcueTa. Cuna. 3akoHbl HpioToHa. JIBHKEHHME Tema Mo/
JNEUCTBUEM HECKOJIIBKUX CUI. JIBUKEHUE CUCTEMBI CBSI3aHHBIX TEIl. JMHAMKKa
PaBHOMEPHOI'O IBMKEHUSI MAaTEPUAIIBHOM TOUKH MO OKPYKHOCTH. Kitaccel cui. 3akoH
BCEMUPHOIO TATOTEHHUs. J|BrkeHue 1iaHeT. ICKyCCTBEHHbIE CITyTHUKM.



Conneunas cucrema. Mcropust passutus npeacrasieHuid o Beenennoii. CTpoenue u
3BOJIIOLMS BeelleHHOo.

Jlabopamophuvle pabomui(c uecnonb3oBaHueM 06opynoBanusi «Touka pocTay):

M3MepeHne Macchl Tena ¢ UCIOJIb30BAaHUEM BEKTOPHOT'O pasiioykeHus cuibl. M3yueHue
KMHEMAaTHKU U JUHAMUKUA PaBHOYCKOPEHHOTO ABMKEHUS (Ha MpUMepe MalluHbl ATBYAA).
W 3ydyenue TpeHus: CKOJIbKEHUS.

HpuMeprle membvl NPpOeKNIHbLX U UCCIe008AMENbCKUX pa50m.'

I/ICTOpI/I‘ICCKaH PCKOHCTPYKIHA OIIBITOB KyJIOHa 1 AMOHTOHA MO OIIPCACIICHUTIO BCIIMYNHBI
CUJIbI TPCHUA CKOJILKCHMUA. HepBBIe HCKYCCTBCHHBIC CITYTHUKHU 3emMn.

Kak oTnn4yaroTcs MeXxaHM4YECKHE MPOUECCH] Ha 3eMJIe OT MEXAHUYECKUX ITPOLIECCOB B
kocMoce? Tena ConmHeuHoM cucteMbl. OTKPBITHS HA KOHYUKE TEpA.

Xapakmepucmuka 0CHOBHbIX U008 OessmelbHOCmU: YTeHUE U 00CYKIeHIE TeKCTa CTaTeH
MHTEPHET-CalTOB, 00CYKICHNE JOKIIAI0B U MIPE3CHTAIN, COCTABICHHE U PEIICHUE 3a/1ad,
obOcyxaeHue crnoco6oB pemienus (moarotoska k OI'D mo dusuke).

NMmnyabce. 3aK0H cOXpaHEeHUs] HMITYJIbCA

Nmnynec. U3MeHeHne uMItynbca MaTepuaibHOM Touku. CuctemMa Tea. 3aKOH COXpaHEHUS
UMITYJIbCA.

HpuMeprle membvpl NPpOEeKNHbLX U UCCe008amenbCKux pa60m.'

PeaktuBHoe nBuxkenue B npupone. PaccienoBanue JTII ¢ momonipro 3aKk0Ha COXpaHEHUS
UMITYJIbCA.

Xapakmepucmuka 0CHOBHbBIX 8UO08 OesimelbHOCmU: YTCHUE U 00CYKIEHUE TEKCTa CTaTeH
MHTEPHET-CaliTOB, 00CYKICHNE JOKIIAI0B U MIPE3CHTAIINI, COCTABIICHHE U PEIICHUE 3a/1ad,
oOcyxJieHre crnoco0oB pemieHus (moarotoska k OI'D no dusuke).

Craruka

PaBHoBecue Tena. MomMeHT cuibl. Y ClI0BUSI paBHOBECHUs TBepAoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamopnule pabomvi(c HCcTIOJB30BaHUEM 000pyaoBaHus «Touka pocTay):
Omnpenenenue MEHTPOB MacC Pa3TUYHBIX Tel (Tpu crocoba).
IIpumepnvle membl nNPOEKMHBIX U UCCAEO0BAMENLCKUX PADOM.:

[TpumeHeHne mpoCThIX MEXaHU3MOB B CTPOUTENIBCTBE: OT 3EMJISTHKU 710 HEOOCKpeha.
HccnenoBanne KOHCTPYKIUU BEJIOCUIIENA.

Xapaxkmepucmuxa 0CHOBHbBIX 81008 0essMeNbHOCU: YTEHUE H 00CYKICHUE TEKCTa CTaTei
MHTEPHET-CAUTOB, 0OCYKJICHUE JTOKJIAI0B U MPE3EHTAINi, COCTABICHHUE U PEIICHUE 3a/1aY,
o0cyxieHue cmoco0oB permeHus (moaroroska k OI'D no ¢usuke).

MexaHn4veckne K0Je0aHUsl U BOJHBI



Mexanundeckue konebdanus. [IpeoOpazoBaHue 3HEPrUM NMPU MEXAaHUUYECKUX KOJIEOAHUSX.
MatemaTuyeckuil U IpyKUHHBIN MasTHUKU. CBOOOAHbBIE, 3aTyXaIOIINE U BBIHYK/ICHHbIE
kosneOanus. Pezonanc. Mexannueckue BOJHBI. [[1MHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnule pabomui(c Henoib30BanueM o6opynoBanus «Touka poctay):
N3yuyenue xoneOaHuii HUTIHOTO MasITHUKA.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX pADOM:

CtpyHHbIE My3bIKaJIbHbIe HHCTPYMEHTHL. KosiebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapakmepucmuka 0CHOBHbIX U008 OessmelbHOCmU: YTeHUE U 00CYKIeHIE TeKCTa CTaTeH
MHTEPHET-CalTOB, 00CYK/ICHNE JOKIAI0B U MPE3CHTAIINI, COCTABICHHE U PEIICHUE 3a1ad,
obOcyxaeHue crnocoboB pemienus (moarotoska k OI'D no dusuke).

JJIeKTPOMATHUTHBIE KOJIe0AHUS U BOJHBI

[Tepemennslii snekTpudeckuii Tok. KosedarenbHplii KOHTYp. BeIHYXIeHHBIE U CBOOOTHBIC
OM konebanusi. M BOJIHBI M KX CBOMCTBA.

HpuMeprle membvl NPpOEeKNHbLX U UCCe008aAMeNbCKUX pa60m.'

[TpuHIUITBI pagUOCBS3U U TeaeBUIeHUs. Biusare DM u3nydeHuil Ha )KUBbIE OpTraHU3MBbl.
N3roroBneHne yCTaHOBKH JIsl JEMOHCTpAIMK ONBITOB 1o DMMU.

OnextpomarautHoe uznyuenne CBY-neun. Mctopuyeckas peKOHCTPYKIIUS OTBITOB
Awmnepa.

Xapakmepucmuka 0CHOBHbBIX 8UO08 OessmelbHOCMU: YTSHUE U 00CYKIeHIE TEKCTa CTaTeH
MHTEPHET-CalTOB, 00CYXICHNE JOKIAI0B U MPE3CHTAINN, COCTABICHIE U PEIICHUE 3a1ad,
oOcyxieHre crnoco0oB pemieHus (moarotoska k OI'D no dusuke).

OnTuka

Uctounnku cBeta. JleiicTBus cBeTa. 3aKOH MPSIMOJMHEHHOIO pacIpoOCTPaHEHHS CBETA.
3akoH oTpakeHus cBeTa. [locTpoeHne n3o0paxeHuil B INIOCKOM 3€pKaJie.

3aKOH MPEJOMJICHHSI CBETA Ha IUIOCKOW rpaHule IBYX OJTHOPOJHBIX MIPO3PAUYHBIX CPE.
[Ipenomnenue cBeta B npusMe. Jlucrepceus cBeta. SBJICHUE OJIHOTO BHYTPEHHETO
orpaxkeHus. JIunzel. Tonkue nua3bL. [locTpoeHne n3o0pakeHuit, co31aBaeMbIX TOHKHMHU
nuH3amu. ['na3 u 3penne. OnTuyeckrue npruoopsl.

Jlabopamopnvle pabomwi(c HCOJAb30BaHHEM 00opyaoBanus «Touka pocTay):
DKcIepuMEeHTaIbHas TPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenue mokasaTens MpeaoMICHHUS BOIbI.

N3mepenne HoKyCcHOT0 pacCTOSHUS COOMpPAIOIIEH JTUH3HI.

lIpumepHvie memvi NPOEKMHBIX U UCCAEO08AMENLCKUX pabom.

HcTopus ucciienoBaHusi CBETOBBIX SIBICHUU.

Hcropuueckas pekoHCTpyKUHs Teneckona [ anumnes.



N3roroBnenune kaneuIoCcKoIa.

Xapaxkmepucmuka 0CHOBHbIX U008 OesamelbHOoCmU: YTeHIE U 00CYKIeHIE TeKCTa CTaTel
WHTEPHET-CATOB, 00CYX/ICHNE JOKIAI0B U MPE3EHTAIIN, COCTaBICHUE U PEIICHUE 334,
obOcyxaeHue crnocoooB pemienus (moarotoska k OI'D no dusuke).

Pdu3uka aToMa 1 aTOMHOI0 sgapa

Crpoenue aroma. Ilornomenue u ucryckanue cBeta aroMaMu. ONTHYECKHUE CIIEKTPBI.
Omnsitel Pezepdopaa. [Inanerapuas monens atoma. CTpoeHHUE aTOMHOTO SApa. 3apsiioBOe
1 MacCOBOE 4Yuncia. S nepHble CHIbl. DHEPTHs CBA3U aTOMHBIX SIAEP. 3aKOH
pannoakTUBHOrO pacnana. Anbda- u 6era-pacnansl. [IpaBuna cmemenus. SaepHsle
peakuuu. Jlenenue u cunres siaep. AnepnHas suepretuka. Mcrounuku sneprun CosiHLA U
3Be3/. PerucTpanus snepHbIX u3nydeHuid. BnusHue paanoakTUBHBIX U3JIy4eHU Ha
’KUBbIE OpraHu3Msl. [lozumMerpus. Dkojgoruyeckue npoOIeMbl sIEPHON SHEPTETHKY.

IIpumepHvle memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM:
Hcropus nzyueHus atoma.

Nzmepenue KIIJI conneunoit 6atapen.

HeBuaumele n3nydeHus: B CHEKTPE HArpeTHIX TEI.

Xapaxmepucmuka 0CHOBHbIX U006 OesimelbHOCU: YTEHUE U 00CYKIEHUE TEeKCTa CTaTel
UHTEPHET-CalTOB, OOCYK/IEHHE JJOKJIA/IOB U MPE3EHTAIlM, COCTABIICHUE U PEIICHHE 3a/aY,
obOcyxaeHune crnoco6oB pemeHus (moarotoska k OI'D mo dusuke).

@®opMbI OPraHu3anuu 00pa3oBaTeJIbHOI0 Mpolecca:
- TpyMIIOBas;

- UHAUBHUIYyaJIbHAS,

- ppoHTaNBHAS.

Beayumiue TexHos0run:

Hcnonb3yroTcst SIEMEHTHI CIIeNYIONUX TEXHOIOTHI: IPOEKTHAs, MPOOJIEMHOTO 00yUYeHUS,
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOT'O MBITIICHUS, MPOOJIEMHOTO JUAIIOTa,
WUTPOBas.

OcHoBHbIE MeTOABI PA0OTHI HA YPOKe:

Benymuvu MeTotaMu oOydeHUS SBISIOTCS: YaCTUIHO -TIOMCKOBOM, METO/T
MaTEMaTUYE€CKOTO MOJIEIUPOBAHUS, aKCHOMATUYECKUI METO/I.

DopMbI KOHTPOJIA:
Tak Kak 3TOT KypcC SIBJII€TCS JOMOJHUTEIbHBIM, TO OTMETKA B OaJlJIax HE CTABUTCS.

VYyamuiics yuuTcst olleHuBaTh ce0s U IPYTUX caM, YTO MO3BOJISIET Pa3BUBATh YMEHHUS
caMoaHaliu3a U CoCOOCTBYET PAa3BUTUIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JIMYHOCTH
ydanierocsi. BelsiBlIeHHME MPOMEKYTOUYHBIX U KOHEYHBIX PE3YIbTaTOB yUAIINXCS
MIPOUCXOJUT Yepe3 MPAKTUUECKYIO JIESITEIIbHOCTh; 3a4€THbIE PA0OTHI:



* TeMaTH4YecKas oA00pKa 3a/1a4 pa3IM4HOI0 YPOBHS CJIOKHOCTH € IIPEICTaBICHUEM
pPa3HbIX METOJOB PEUICHUS B BUJIE TEKCTOBOI'0 IOKYMEHTA, IIpe3eHTaluu, (pudi-
AaHMMAINH, BUIEOPOJINKA i WED - cTpaHuIbl (caiiTa)

* BBICTaBKa IIPOEKTOB, IPE3CHTALIN;

* IEMOHCTpALIMS SKCIEPUMEHTA, KAUECTBEHHOM 3a1a4i ¢ KaU€CTBEHHBIM (YCTHBIM WU B
BU/JIE IPUJIOKEHMSI, B TOM YHUCIIE, IPE3CHTALMEH ) OMMCaHUEeM IpoLecca Ha 3aHITHH,
(ecTuBae 3KCIEPUMEHTOB; PU3UUECKHUE OJTUMITUAIBI.

KanengapHo-TtemaTn4yeckoe IMJIAHUPOBAHUE 7 KJIacC

Jara Tema ypoka HUcnoan3oBanue IIpUMEYaHue
MIPOBEACHUS
POBEI 000py10BaHUA
Ilnan | @akr HeHTpa
€CTeCTBEHHOHAYYHOM

M TEXHOJIOTHYeCKOM

HANPpaBJICHHOCTEM
«Touka pocra»

1. Beeaenue (14)

BBoanoe 3anstue. Lenn n | KomnsrotepHoe
3aga4u Kypca. TexHuka 00opyI0BaHUE
0€30macHOCTH.

2. Poab 3kcniepuMeHTa B :KU3HHU YesoBeka (34)

Cucrema eauHMUII, KommnsroTepHoe
TIOHSATHE O o0opyaoBaHuE

IIPAMBIX 1 KOCBCHHBIX




U3MEPEHUAX

dusznueckuii
JKCIIEPUMEHT.

Bunsl puznueckoro
AKCTIIEPUMEHTA.

ITorpemHoCTh
u3MepeHus. Buapl

IIOIPEIIHOCTEN
u3Mepenus. Pacuér

IMOTPCHIHOCTHU U3MCPCHUA.

O6opynoBaHue st
JIIEMOHCTpaLUN

Jlaboparopnas pabota

«M3mepenue odobema
TBEP/IOTO

tesay. [IpaBuna
odopmIICHUS

1a60paToOpHOM pabOTHI.

O6opynoBanue st

1abopaTopHBIX padboT
U YYCHUYCCKUX
OTIBITOB

3. Mexanuka (84)

PaBHOomMepHOE 1
HEPaBHOMEPHOE

JIBIDKCHUS.

I'paduueckoe
IpeICTaBICHNE

JIBIDKCHUS.

Pemenue rpaduueckux
3amad,

pacuer myTH U CpeaHen
CKOpPOCTH

HEPABHOMEPHOT'O
JIBMOKCHUS.

[TonsiTve nHEPIUY U
WHEPTHOCTH.

LentpobexHas cuna..

O6opynoBanue s

Ja60paTOpHBIX padboT
U YICHHUECKUX
oTBITOB (Ha Oaze
KOMILUICKTOB JJIS

OrDd)

Cuna ynpyroctu, cuna

OO6opynoBaHue aJis




TpEeHUs

Jlaboparopnas pabota

«HccnenoBanue
3aBUCUMOCTH

CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEN B

NPYXUHE, OT CTETICHU
nedopmanuu

IPYKUHBD).

Jlaboparopnas pabota

«Omnpenenenune
ko3¢ dulrenTa

TPEHHsI Ha TPUOOMETpE».

1abopaToOpHBIX padboT
U YYCHUYICCKUX
onbITOB (Ha 0asze
KOMIIJICKTOB JIJISI
0or9)

JlaGoparopnas pabota

«HCCJ’IGZIOB&HI/IG
3aBUCHUMOCTHU

CUJIbI TPCHHUA OT CUJIbI

HOPMAJIbHOI'O JaBJICHU).

O6opynoBanue st

Ja60paTOpHBIX padboT
U YICHHUECKUX
OTIBITOB

4. I'mapocraTuka

(124)

[InoTHOCTH. 3amava naps
I'epona

Pemenue 3anau
MMOBBIIIEHHOMN

CJIOKHOCTH Ha pacydcT
IIJIIOTHOCTHU

BCIICCTBA.

O6opynoBanue s
JIEMOHCTPAIUI

Pemenue 3agau
MMOBBIIIEHHOMN

CJIO’KHOCTH

S 7

JlaBreHue )KUAKOCTHU U
raza. 3aKoH

Ilackansa

O6opynoBaHue s
JIEMOHCTpalnn




Coobmiatomuecst COCyIbl.

Jlaboparopnas pabota

«M3roroBiaesne MoaeIun

O6opynoBaHue st

1abopaTopHBIX paboT

3 dboHTaHA» U YYCHUYICCKUX
onbITOB (Ha Oasze

JlaboparopHast pabora KOMILIEKTOB Jj11 OI'D
«H3roroBiaenue moaeau

) dbonTaHa»
3akoH Ilackais.
JlaBneHue B
JKUJIKOCTSX U raszax.
I'mppaBinueckue
MAaIIIHHEL.

) Coobmiatromuecst COCYIbl.
BrerTankusaronias cuia. O6opynoBanue s
3akoH JIEMOHCTpaIui

| Apxumena.
JlaGoparopnas pabota O6opynoBanue s
«BbIsicCHEHHE YCITOBUS Ja00paTOPHBIX padboT
IIJIaBaHUS U YUCHUYECKUX

, OIIBITOB

) TEI.
bnox 3amad Ha 3aK0H O6opynoBanue s
ITackans, JIEMOHCTPAIUI

3 3aKOH ApXxumesa.
bnok 3aga4d Ha 3aKOH
ITackans,

} 3aKOH Apxumena.

5. Craruka (104)

biok. Ppruar.

S 7

PaBHOBeCcHe TBEpIBIX TEII.
Mowment cuibl.IIpaBumno
MOMEHTOB.

O6opynoBaHue s
JIEMOHCTpalnn




LenTtp Ts0KECTH.
HccnenoBanue
pa3JIUYHbBIX
MEXaHUYECKUX CUCTEM

KoMOunupoBanHusbie
3aJa4H,

UCIIOJIB3YS YCIOBUS
pPaBHOBECHS.

KoMOunupoBaHHubie
3a/1a4H,

UCIIOJIBb3YS YCIOBUS
paBHOBeECHS

O6opynoBanue st
JIIEMOHCTpaLUN

JlaGoparopnas pabota

«M3rorosinenne
paboTarorei

CUCTEMBI OJIOKOBY.
Odopmnenue

paboTHI.

Pabota Hag mpoexTom
«bi1oxm».

JlaGoparopnas pabota

«M3rorosienne
paboTarorei

CUCTEMBI OJIOKOBY.

O6opynoBanue s

7abopaToOpHBIX padboT
U YYCHUYCCKUX
onbITOB (Ha Oasze
KOMIUIEKTOB 151 OI'D

Jlabopatopnas pabota

O6opynoBanue s

«3rotoBieHue Ja00paTOpPHBIX paboT
paboratomein U YYCHUYECKUX
CHCTEMBI OJIOKOBY. OTIbITOB
Odopmienne paboOTHI. KommnsroTepHoe
00opya0BaHUE

3amuTa MpoeKTOoB.




KanenmapHo-temaTuieckoe IiiaHnpoBanme 8 kiiace

Jlara
MPOBEICHUS

Ilnan dakr

Tema ypoka

Hcnoan3oBanue

000py10BaHUA
HeHTpa

€CTeCTBEHHOHAYYHOM
H TEXHOJIOTrH4ecCKoH

HANpaBJICHHOCTEM
«Touka pocra»

IIpUMEYaHue

1. BBeaenue (14)

BBoanoe 3anstue. Lenu u
3aga4yu Kypca. TexHuka
0€30macHOCTH.

KommnsroTepHoe
00opy0BaHUE

2. TensioBble siBjieHus (12 4)

Pa3zHoo0Opasue TermioBbIX
siBiieHui. TernmoBoe
pacimmpeHue Tel.

KommnsroTepHoe
obopyaoBaHuE




Jlabopartopnas paboTa

«3MeHeHus IuHBI Tena
pu

Harp€BaHuu U OXJIAKIACHUN.

O6opynoBaHue st

1abopaTopHBIX padboT
U YYCHUYICCKUX
OTIBITOB

Temnonepenaua
HaGmronenue

TCIIJIOMPOBOJAHOCTH BOJLI U

BO3ayXa.

O6opynoBanue st
JIIEMOHCTpaLUN

Jlaboparopnas pabota
«3mepenune ynenbHon
TETUIOEMKOCTH Pa3IMYHBIX

BCIICCTB).

IInaBnenue u OTBCPACBAHUC.

JlaGoparopnas pabota
«OTnuBKa

Hapa(l)I/IHOBOFO CoJIJaTuKa»

O6opynoBanue st

JabopaTopHBIX paboT
U YYCHUYICCKUX
onbITOB (Ha Oasze
KOMIUIEKTOB 151 OI'D

JlaGoparopnas pabota

«HabOnronenue 3a
[JIABJIEHUEM

JIbIA»

O6opynoBanue s

J1a00paTOpPHBIX padboT
U YICHHUECKUX
OIIBITOB

Pemenue omuMnnagHbIX
3a1a4

Ha ypaBHEHHE TEILJIOBOTO
OajtaHca

O6opynoBanue s
JIEMOHCTPAIUI

Pemenue OJIMMIIMaAHBIX
3aJga4d

Ha pacYET TEIUIOBBIX
IIPOLIECCOB

Jlabopatopus
KpucTayorpapuu.

O6opynoBaHue 11
JIEMOHCTpaLnn

Hcnapenue u KoHIeHCALHS.

OG6opynoBaHue aJs
JI€MOHCTpaLni




CoctaB aTmocdepsl,
HaOJI0/IeHHEe Tepexoaa
HEHACBHIIIICHHBIX MTapOB B

HaCBIIIICHHBIC.

O6opynoBaHue st
JIIEMOHCTpaLUN

BnaxuocTps Bo3iyxa Ha

O6opynoBanue st

3 pPa3HBIX KOHTUHEHTAaX JIEMOHCTpaIui
3. Daekrpuueckue sipjeHus (84)
Mukpomup. Moaenu atoma, | O6opynoBaHue AJis
JIEMOHCTpaLUN
CYIIIECTBOBABIIIKE JI0 Hauaja
| XIX
Hcrtopust oTKphITHS U KommnerotepHoe
JIEUCTBUS obopynoBaHue
) rajbBaHUYECKOTO DJIEMEHTA
Hctopusa coznanus
31eKTpOodOPHOI
) MaIIHbBI
OnbiTel BosbTa. KommsroTepHoe
DNeKTpUIeCKui o0opyaoBaHue
/ TOK B DJICKTPOJIUTAX.
Pemenue onuMnuaHbIx O6opynoBanue st
3aJ1a4 Ha JIEMOHCTPAIUIA
3 3aKOHBI TOCTOSTHHOT'O TOKa
HaGmronenne 3aBucuMocTu Ob6opynoBanue st
JIEMOHCTpaLnn
CONPOTHUBIICHUS TPOBOIHUKA
oT
) TEMIIEPATYPBHI.
Jlabopatopnas pabota Ob6opynoBanue st
«OmnpeneneHrue CTOUMOCTH 1a00paTOPHBIX PadboT
. U YUEHUYECKUX
U3pacX00BaHHOMU
S — ombITOB (Ha Oaze
KOMIUIEKTOB Jy1s1 OI'D
10 MOIITHOCTH MOTPEOUTENS U
1o
) CUETUUKY




Penrenue onmmMnonaaabeix
3aJ1a4

Ha TEIJIOBOE JICMCTBUE TOKA

O6opynoBaHue st
JIIEMOHCTpaLUN

JJIeKTPOMATrHUTH

ble siBJieHus (34)

DIIEKTPOMArHUTHBIE
SIBJICHUSI.

DNEKTpON3MEPUTEIBHBIE
npuOOpEI.

O6opynoBanue st
JIIEMOHCTpaLUN

MarautHas anHomMaius.

MarauTHbie

3 Oypu
Pa3znoBugnocTun

1 3JIEKTPOJIBUTATENIEH.

O6opynoBanue st
JIEMOHCTpaLUN

OnTuyeckue siBjenus (74)

HMcTtouHnuku cBera: TCIIJIOBBIC,

JIOMHUHCCIICHTHBIC

77

DOKCHepUMEHT HaOJI0ICHUE.
MHorokpaTHOe N300pakeHue

mpeaMeTa B HCCKOJIBKUX
ITIJTIOCKHUX

3epKaJiax.

O6opynoBanue s
JIEMOHCTPAIUI

N3roroButh nepuckon u ¢
ero

ITOMOIIBIO ITPOBCCTHU

O6opynoBanue s
JIEMOHCTpaLnn

/ HAOJTIOICHHUS
[IpakTrueckoe Ob6opynoBanue st
VICIIOJIb30BaHUE JIEMOHCTpaLnn

3 BOTHYTBIX 3€pKal
3puUtenbHbIEe UILTIO3UH, Ob6opynoBanue st

€MOHCTpALUHI

MOPOKIaeMble A Thall
MPEIOMIICHUEM

) cBeta. Mupaxu.




Pa3ButHre BOJIOKOHHOM
OIITUKH

Hcnonr30Banne 3aKOHOB
CBETa B

TCXHHUKC

YenoBek u npupoaa (44)

ABTOMAaTHKA B HaIlIEeH KU3HU

PaI[I/IO 1 TCICBUIACHUC

AHBTepHaTI/IBHI)IC HNCTOYHHNKHU

sHepruu. Buabl
3JIEKTPOCTAHIIAMN

Hayxka ceronns. Hayka u

0€301acHOCTD JIIOIEH.

KomnberotepHoe
obopynoBaHue

KanennapHo-temaTuieckoe IiiaHnpoBanune 9 kiiace

JlaTa
MIPOBEACHUSA
IInan | Pakr

Tema ypoka

HUcnoan3oBanue

000py/10BaAHUA
HEeHTpAa

€CTECTBEHHOHAYYHOMH
U TeXHOJOTrH4ecKou

HANpaBJICHHOCTEM
«Touka pocra»

IIpUMEYaHue

1. Benenue (149)

BBoanoe 3anstue. Lenu u
3agauu Kypca. Texnuka
0€30IaCHOCTH.

KommnsroTepHoe
00opyI0BaHUE




2. Kunemartuka (7 4)

CriocoObI onmUCcaHus

MECXaHHMYCCKOI'O ABMXKCHUA

O6opynoBaHue st
JIIEMOHCTpaLUN

[Ipsamonuuelinoe
paBHOMEpPHOE

JIBMKEHHE MO INIOCKOCTH?
Cwmortps

13 KaKko¥ TOYKH HaOIr01aTh

O6opynoBanue st
JIIEMOHCTpaLN

OTHOCHUTEIBHOCTD
JIBYOKEHUSL.

CrnoxxeHue IBMKEHUH.

O6opynoBanue s
JIEMOHCTpaLUN

JlabopamopHvie pabomui:

«3yueHne qBUKECHUA
cBOOOIHO

NaJaroIIEro Tenay,
«3yueHnune

JIBUKEHUS TEJa 10
OKPYKHOCTH

O6opynoBanue st

1abopaTopHBIX padboT
U YYCHUYCCKUX
OTIBITOB

Kak u Kyaa 110JCTCJIa
BUIITHCBAsA

koctouka? Pacuer
TPaeKTOPUHU

JIBUKEHHUSI TEN U
IIEPCOHAXKEN

pacckaszoB P.Pacms o

O6opynoBaHue s
JIEMOHCTPAIUIA

Mironxay3eHe
Ucropuueckas Ob6opynoBanue st
PEKOHCTPYKIIUA JIEMOHCTPAIUI

oneITOB [ ammied mo
ONPEICIICHUIO

YCKOpEHUS g.

Onpenenenue CKOpOCTH

PaBHOMEPHOI'O IBUKECHUS
npu

O6opynoBaHue aJis
J€MOHCTpalni




MCITI0JIb30BAaHUU TPEHAXKEpa

«OeroBas I0POKKay.

3. lunamuka (84)

Cuna Bosu, cuia yoex1eHus
WIH

cuia - puzndeckas
BEJIMUMHA?

O6opynoBanue st
JIIEMOHCTpaLN

Jlabopamopnas paboma:

O6opynoBanue st

) «3mMepeHne macchl Tenay JabopaTopHBIX padboT
U YUCHUYECKUX
JBroKeHHUE Tella 10 OIILITOB
JIEMCTBUEM
| HECKOJIbKUX CHJI
JIBI)KEHUE CUCTEMBI O6opynoBanue st
CBSI3aHHBIX JIEMOHCTpaIui
) TeN
JlabopamopHhuvie O6opynoBanue s
abomul: «3ydeHue TpeHus
p i P Ja60paTOpHBIX padboT
CKOJIBYKEHHUSI»
Y YUEHUYECKUX
3 OTIBITOB
JluHaMKKa paBHOMEPHOTO Ob6opynoBanue st
} JIBUKEHHS TIO OKPY>KHOCTH | IEMOHCTpALIUi
Ucropus pazsutus Ob6opynoBanue st
MPEICTABICHUMN JIEMOHCTPAIUIA
o Bcenennoit. Conneunas
> cucTema.
OTtkpeiTHs Ha KOHUMKE Tiepa. | O0opynoBanue s
€MOHCTpALUI
IIepBbI€ UCKYCCTBEHHBIE A Thall
CITyTHUKH
) 3emutu.
4. Ummyabc. 3aKOH coOXpaHeHMsI UMITYJibca (34)
/ Kak BbI sixTy Ha3z0BeTE. .. KommberorepHoe
o0opyaoBaHUE
PeaktnBHOE 1BUXKEHUE B
3 IIPUPOJIC.




Paccnenoanue JITII ¢
MIOMOILIBIO

3aKOHA COXPaHEHHS

KomnerorepHoe
obopynoBaHue

) HUMITYJIbCa
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OmnpeneneHue NEHTPOB JabopaTopHBIX paboT
Mace U YUCHUYECKUX
OTIBITOB
Pa3IUYHBIX Tel (TpU
) crioco0a)»
[IpumeneHue mpocThIX KommnerotepHoe
MEXaHU3MOB B obopynoBaHue
CTPOUTEIIbCTBE: OT
3eMJISTHKH JI0
| HeOocKpeba
6. Mexanudeckne Koje0aHUA U BOJHBI (34)
Buibl MasSTHUKOB U UX ObopynoBanue st
4 KOJIeOaHUN JIEMOHCTpaIui
3 Yro nepeHocut BoHA?
KonebarenbHbie cucTeMbl B
} MPUPOJE U TEXHUKE
7. DIeKTPOMarHuTHbIE KOJIe0aHMsl M BOJIHBI (24)
DKcnepuMeHTalIbHAs Kommnsroteprnoe
IpOBEpKa o0opynoBaHue
) cBoMcTB OM BOJH.
HccnenoBanue KommnsroTepHoe
3IEKTPOMArHUTHOTO o0opynoBaHue
) usznydyenuss CBU-neun
8. OnTuka (44)
. A3rotoBnenune Mmoaenun KommnsroTepHoe
. o0opynoBaHue
/ KaJIEUJOCKOIIA. PyA
DKCIEpUMEHTAIbHAS O6opynoBaHue st
3 IIPOBEPKa JEMOHCTpaIui




3aKOHAa OTpaKCHHA CBCTA.

Jlabopamopnas paboma:
«3mepenune nokasaress

IMPCIOMIICHUS BOOBI»

O6opynoBaHue st

1abopaTopHBIX padboT
U YYCHUYICCKUX
OTIBITOB

Kak otiuygarorcs
MOKa3aTen

MPCIIOMJICHHA IBECTHOT'O
CTCKJIa

O6opynoBanue st
JIIEMOHCTpaLAN

9. ®u3uka aToMa M aTOMHOTIO0 si/Apa (44)

HOFHOH_I€HI/Ie N UCITYCKAHHUC
CBCTa

atomaMu. OnTHYECKUE
CIIEKTpBI.

N3amepenne KIIJ[ conneunoi
OaTtapeu

Bausnaue pPaaArOaKTHUBHBIX

I/I3J'Iy‘-I€HI/Iﬁ Ha )KXHUBBIC
OpraHU3MBbI

CroocoOBbI 3alUATEL OT

PaIHOAaKTUBHBIX U3JTYYECHUN

KomnberotepHoe
obopynoBaHue

KommsroTepHoe
obopynoBaHue




