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HosicHUuTEIbHASA 32N CKA

PaGouast mporpamMmma BHEYpOUYHOU JEATEIBLHOCTH MO GU3MKe I 7 - 9 KIIaccoB COCTaBJIeHA
Ha OCHOBE NMPUMEPHOU MporpaMMmel mo ¢usuke s 7 — 9 kiaccos (mox penakuueii Kysnerosa
A.A.), M.: «IIpocBemienue», 2017 1 COOTBETCTBYET
- ®epepanpHoMy 3akoHy «O0 oOpazoBanumu B Poccuiickoit @enepamum»y Ne273-d3 or
29.12.2012 ropa;

-OenepanbHOMy  00pa3oBaTeIbHOMY — CTaHIAPTy  OCHOBHOro  oOmiero  oOpa3oBaHus,
YTBEPXKIEHHOMY TIpUKa3oM MuHucrepcTBa oOpa3oBanus u Hayku PD Nel897 or 17.12.2010
roja;

-IIpukazy MunuctepctBa obpazoBanusi u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHUH
U3MEHEHUH B (elepanbHbIi 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO OOIIEro 0oOpa30BaHUS,
YTBEPXKIEHHBIA MpUKazoM MuHucrepcTBa obpazoBanusi u Hayku PD» Nel897 or 17.12.2010
rojaa»

-O0pa3oBaTenpHOM MporpaMMe OCHOBHOT'O OOIIET0 00pa30BaHus;

-Yuebnomy miany OVY;

- [IpumepHoOit mporpaMme OCHOBHOT'O 00111eT0 00pa3oBaHus 1Mo (u3uke (0a30BbIN YPOBEHB).

[Iporpamma paccuntana  Ha 34 yaca — 1 vac B Henemo B 7 kiacce, 34 yaca — 1 yac B
Henenro B 8 kiacce, 33 yaca — 1 yac B Hezelro B 9 Kiacce.

Jlannas pabovasi mporpamMma BHEYPOYHOH JHeATeNbHOCTH Mo (u3uke 1t /7 — 9 KilaccoB
cocraBneHa Ha ocHoBe OOIT OOO MBOY Apremonckoit COLI No2 u ¢ yu€ToM MeTOANYECKHUX
PEKOMEHIAlUIA 110 CO3AaHUI0 M (YHKIIMOHUPOBAHHUIO B 00IIC00pa30BaTEIbHBIX OpraHU3aIUsX,
PacIoI0KEHHBIX B CEIBCKOW MECTHOCTU U MAJIbIX TOPOJIax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-
HAay4YHOW M TEXHOJIOTMYHOM HarpaBieHHocTel («Touka poctay) (YyTBEPKIEHBI PACIOPSKEHUEM
MunucrepctBa mpocsenienuss Poccuiickoit ®epepamuu ot 12.01.2021 r. Ne P-6) wu
MpeaycCMaTpuBaeT MPOBEACHUE 3aHATUM C HUCIIOJIb30BaHHEM 000pymoBaHusi 1eHTpa «Touka
pocTtay

Ilnanupyemble pe3yabTaTbl OCBOEHHMSl NPOrpaMMbl BHEYPOYHOH JAeATEJIbHOCTH
«3aHuMmaresbHas ¢Qu3MKa» (¢ HcHoab3oBaHHeM oGopyaoBaHusi «Touka pocra»)B 7-9
KJiaccax.

Peanuzarus mporpaMmmbl CHOCOOCTBYET TOCTHIKEHHUIO CIEIYIONINX Pe3yJIbTATOB:
JInuHoOCTHbBIE:

B cepe mMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydamuxcs:

* yueOHO-TI03HaBaTEIbHBI MHTEpEeC K HOBOMY yueOHOMY Marepuany M crnocobam perieHus
HOBOM 3a7a4H;

* OpHMEHTAIMsl Ha TOHMMAaHUEe NMPUYHMH Yycrexa BO BHEYYEOHOU NEesATETbHOCTH, B TOM YHCIE Ha
caMOaHaJM3 U CaMOKOHTpPOJb Pe3yibTaTa, Ha aHaJIU3 COOTBETCTBUS PE3yJIbTaTOB TPeOOBAaHUSAM
KOHKPETHOM 3ajjauu;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHOM! AESITETbHOCTH;
Obyyarowuiics NOIYYUM 03MOACHOCIb O POPMUPOBAHUA!

* BHYTPEHHEW MO3UIMHM IIKOJIbHMKA HAa YpPOBHE TMOJOXHUTEIBHOTO OTHOLIEHUS K IIKOJE,
NOHUMaHMsI He0OXOAMMOCTH YUYEHHs, BBIPAKEHHOTO B MpeoliIaJaHuy yuyeOHO-TT03HaBaTEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOMYMBON yuyeOHO-T03HABATEIbHON MOTHBALIUY YUECHUS;

* YCTOWYMBOTO Y4eOHO-TI03HABATEILHOTO HHTEPECa K HOBBIM O0IIIMM CrIoco0aM peleHus 3ajau.

MeranpeamerHslie:

B cdepe peryasiTHBHBIX YHHUBEpCAJIBHBIX YU€OHBIX AEUCTBUN yUaIIUXCS:

* IUIAHUPOBATHb CBOU JEHCTBHUS B COOTBETCTBMM C IIOCTABJICHHOW 3a/layedl U YCIOBUAMU €€
peanu3anny, B TOM 4KCIIe BO BHYTPEHHEM ILUIAHE;

* YUUTHIBAaTh YCTAHOBJIEHHBIE MIPABUJIA B TUIAHUPOBAHUU M KOHTPOJIE CIIOCO0a peLIeHMs;

* OCYIIECTBJISITH UTOTOBBIM M MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;



* OLICHMBATh MPABUJIBHOCTH BBIIIOJIHEHUS JCHCTBUS HAa YPOBHE aJEKBATHOM PETPOCIEKTHUBHOU
OLIEHKH COOTBETCTBUS PE3yIbTaTOB TPEOOBaHUAM AAHHOM 3aJjauu U 3aJauHON 001acTH;

* aJEeKBaTHO BOCIPUHUMATH MPEIJIOKECHUS WU OLCHKY YYMUTENICH, TOBApUILEH, POAUTENIECH U
JIPYTUX JIIOJCH;

* pa3nuyarh coco0 U pe3yabTaT ACHCTBHSL.

Obyuaiowuiics NOIYUUM 8O3MOACHOCTb HAYYUMCA.!

* B COTPYAHMYECTBE C YUUTEJIEM CTaBUTh HOBbIC yueOHBIC 3a/IauH;

* [IPOSIBJIATH [103HABATEIbHYIO MHULUATUBY B Y4€OHOM COTPYAHUYECTBE;

* CaMOCTOSITEJIBHO aJIeKBAaTHO OLICHMUBATh IIPAaBUJIBLHOCTH BBIIIOJIHEHUS JEUCTBHUS U BHOCHUTH
HE00XO/UMbIe KOPPEKTHBBI B MCIIOJIHEHHE KakK II0 XOAy €ro pealu3alidd, TaKk U B KOHLE
JICHCTBHS.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUM ydaIluXcs:

* OCYILIECTBJIATh MMOUCK HEOOXOIUMON MH(pOpMAlMK JUIsl BBIIIOJHEHHUS BHEY4EOHBIX 3aJaHUil ¢
UCTIOJIb30BaHUEM YUYeOHOI JHUTEeparypel U B OTKPHITOM HH(OPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINM, CHPaBOYHUKOB (BKJIIOYAs JJIEKTPOHHBIE, LM(POBBIE), KOHTPOIUPYEMOM
IPOCTPAHCTBE

HNnTepHera;

* OCYIIECTBJIATH 3anmuch ((pukcanuio) BEIOOPOUHON HMH(pOpMaU 00 OKpYXKarolleM MHpe U O
ce0e caMoM, B TOM 4uciie ¢ nmomouibo nHerpymenToB MKT;

* CTPOUTH COOOIIEHHMSI, IPOCKTHI B YCTHOM U MUCbMEHHOH (opme;

* IPOBOJIUThH CPABHEHUE M KJIACCU(DUKALIMIO IO 33JJaHHBIM KPUTEPUIM;

* YCTaHABJIMBAThH PUYMHHO-CIICJICTBEHHBIC CBSI3U B H3y4aeMOM KpyTe SIBIICHU,

* CTPOUTH pacCyXIeHHs B (hopMe CBSA3M NPOCTHIX CYXIACHUH 00 OOBEKTe, ero CTPOEHHUH,
CBOMCTBAX U CBS3aX;

Obyuarowuiics NOIYYUM 03MONCHOCL HAYUUMBCA:

* OCYILLECTBJIATh PACHIMPEHHBIN MTOUCK MH(POPMALIUH C UCIOJIb30BAHUEM PECYPCOB OMOIMOTEK U
cetu HTepHeT;

* 3anMchiBaTh, (UKCUPOBaTh MHGOPMALMIO 00 OKPYXaroIUX SBICHUSIX C IOMOIIbIO
nHctpymeHToB KT

* OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOIICHHS B YCTHON M MUCBbMEHHOH (hopme;

* OCYIIECTBJIATH BBIOOp Hambosee 3(hPEKTUBHBIX CITOCOOOB pelIeHUs 3a7a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* CTPOWTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAaHOBIICHHE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€EH;

* MOTYT BBINTH Ha TEOPETHYECKHI YpPOBEHb DPEIICHHS 3aJad: PEUICHHWE 10 OIpeIeIIEHHOMY
IUIaHy, BJIaJICHME OCHOBHBIMHM INPHEMaMH PpEIICHUs, OCO3HAHUS AEATENbHOCTU MO PELICHUIO
3a/1a4H.

B chepe koMMyHHUKATHBHBIX YHUBEPCAIBHBIX YUYEOHBIX TEHCTBUIN ydaluxcs:

* aJEKBaTHO MCIOJIb30BaTh KOMMYHHMKATHBHBIE, IPEXKIE BCETO - PEYEBBIE, CPEACTBA JUIA
pelIeHts pa3IMYHbIX KOMMYHUKATUBHBIX 337a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHHE, BIAJETh
JMaJIOTHYecKo (opMoi KOMMYHMKALIUU, UCHOJB3Yysd, B TOM YHCJIE CPEACTBA M WHCTPYMEHTHI
UKT u qucTaniimOHHOT0 OOIICHUS;

* JIONIyCKaTh BO3MOXKHOCTh CYLLIECTBOBAHMS y JIFOJIEH PA3INYHbIX TOYEK 3pEHUS, B TOM UHUCIIE HE
COBMAJIAIOIIUX C €ro COOCTBEHHOM, U OPHUEHTHPOBATHCS Ha MO3MIIMIO MapTHepa B OOUICHUH U
B3alMOJEHCTBHY;

* YYMUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAMHALIMK PAa3IMYHBIX TO3ULIMHA B
COTpPYJIHUYECTBE;

* popmMynMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIHUIO;

* IOTOBapUBATHCS U MPUXOJIUTH K OOIIEMY PEIIEHUIO B COBMECTHOMU JIESITEIBHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHHS! HHTEPECOB;

Obyuarowuiicsi NOIYYUM 803MOINCHOCIb HAYYUMBCA!



* YUUTBIBATh M KOOPJMHHUPOBATH B COTPYIHUYECTBE OTJIIMYHBIE OT COOCTBEHHON MO3ULIUHU IPYTUX
JIIOJICH;

o y‘-II/ITI:IBaTb paSHI:Ie MHCHUA U I/IHTGPGCI:I 158 O6OCHOBBIB8.TI> CO6CTB€HHYIO TIO3HULHIO,

* IOHUMAaTh OTHOCUTEIHPHOCTh MHEHHH U IOJX0JIOB K PEIICHHUIO TPOOJIEMBI;

o aprMeHTI/IpOBaTB CBOKO IIO3HUIIMKO U KOOpI[I/IHI/IPOBaTB € C MNo3ulusIMHu HapTHepOB B
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM JIEATEILHOCTH;

¢ 3aJaBaTb BOHpOCBI, HCO6XOIII/IMBIC JUJIA opraHmaum/I CO6CTB€HHOI7[ HCATCIIBHOCTU U
COTPYAHHYECTBA C MTAPTHEPOM;

o OCyu[ﬁCTBJISITb B3aI/IMHbII71 KOHTpOJIb MU OKa3bIBATh B COprI[HI/I‘ICCTBe H606XOI[I/IMyIO
B3aMMOIIOMOIIIb.

IIpenmeTtHbIe:

- OpPHUEHTHPOBATHCS B SBJICHUAX U OOBEKTAaX OKPYKAIOIIET0 MHpa, 3HATH TPAHUIBI HX
MIPUMEHUMOCTHU;

- IOHUMATb ONpeeNeHns GU3NUECKUX BEIMYUH U IOMHUTH ONPEIEISIIone GOpMYIIb;

- IOHUMATh KaKUM (U3NICCKUM MPUHIUIIAM U 3aKOHAM TIOJYMHSIOTCS T€ WM UHBIC OOBCKTHI
SBJICHUS IPUPOJIBL;

- 3HaHUE MOJICJIH MTOUCKA PEUICHUH IS 3a/1a4 110 (Pr3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IpUMEeYaTh MOJIENH ABJIEHUN U OOBEKTOB OKPYXKAIOLIEr0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 334U,

- nepeopMyIupOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4y APYroii;

- COCTaBJIAATh IIJIaH PELICHHUS;

- BBIJIBUTaTh U IIPOBEPATH MpeUIaracMble I PELICHUS TUIIOTE3bL;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIE€PALUSIMHU, COCTABJISIOLIMMHU ITOMCK PEUICHUS 3a/1auu.

Conep:xaHue NporpaMMbl BHEYPOUHOM 1€ TeIbHOCTH
7 kjacc

Beenenne. Beognoe 3ansrue. Llenu n 3agaun kypea. TexHuka 6€30macHOCTH.

PoJib 3xcniepuMeHTa B )KU3HHU YeJI0BEKa.

Teopus: 3yuntb OCHOBBI Teopuu morpemHocteid. [lorpemHocT npsMbIX U KOCBEHHBIX
WU3MEpPEHUI, MaKCHUMajbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMM, YYET IOIpEeHIHOCTEN
U3MEpeHuil mpu nocTpoeHuu rpadukoB. llpencraBieHue pe3yabTaToB H3MEpeHHH B ¢dopme
TabIMI U TpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSATH MPH BHIIOIHEHUH 3KCIIEPUMEHTAIbHbBIX
3aj1a4, MPAKTHYECKUX padoT. (¢ uecnoJib3oBanueM odopynoanusi «Touka poctay)
Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs GU3UKU (pu3nueckue siBieHUs, (puznyeckoe Teo,
BElIeCTBO, (¢u3nueckoe 1mosie). Habmiomate W aHamu3upoBaTh (DU3HUECKUE  SBICHUS
(puxcupoBaTh U3MEHEHUsI CBOMCTB OOBEKTOB, CPAaBHUBATh UX M 0000maTh). Ilo3HakoMuThCS C©
AKCIIEPUMEHTAJIbHBIM METOAOM HMccienoBaHus npupoasl. COopka MpuOOPOB M KOHCTPYKLHUH.
Hcnonb30BaHue HM3MEpPUTENbHBIX NPHOOPOB. BrInoigHEeHHE 1a0OpaTOpHBIX M MPAKTHYECKUX
pabot. /lnarHoctuka M ycTpaHEHHME HEUCHpaBHOCTEH mnpuOopoB. BricTpanBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HepaBHOMEpHOE JIBHXKeHHe. | paduueckoe mpeacTaBIeHUe JBUKEHUS.
Pemenne rpaguueckux 3ajgad, pacuer MyTH U CPEAHEH CKOPOCTH HEPaBHOMEPHOTO JIBHIKEHUS.
[Tonstne muepuuu U uHepTHOCTU. LleHTpoOexHas cuina. IlpuMeHeHne NaHHBIX (U3NYECKUX
MOHSTUN B XKU3HEAEITEIbHOCTH YenoBeKka. Cuia ynpyrocTu, Cuia TpeHHUsL.



Ilpaxmuxa: ccnenoBanue 3aBUCHMOCTH CHJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MpYKHUHE, OT
creneHn aedopmaru npyxkuHbl. Onpenenenne kodpdunrenta TpeHUss Ha Tpubomerpe. (¢
HCI0JIb30BaHHEM o0opynoBanus «Touka pocray)

HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIbI HOPMAJIbHOTO JaBJICHMUS.

Xapaxmepucmuxka 0CHOBHBIX 8U00E 0esIMeNbHOCU!

Amnanu3 tabnui, rpadukoB, cxem. [Touck oObscHeHHS HaOIIOMaeMBIM COOBITUAM. OTpeneeHne
CBOWCTB MPUOOPOB IO YepTek)aM M MOAEISAM. AHAJIN3 BOZHUKAIOIINX MPOOJIEMHBIX CHTYalUH.
N300pakaTb CUCTEMY KOOpPAMHAT, BbIOMpATh TEIO OTCYETAa U CBS3BIBATH €r0 C CHUCTEMOMH
KoopauHat. Mcronb3oBarh CUCTEMY KOOPAMHAT JUIsl M3YYEHUS MPSAMOJMHENHOrO JIBUYKEHUS
tena. COopka mnpubOpoB M KOHCTpyKuuil. lcmonb3oBaHue W3MEpUTENBHBIX MPHOOPOB.
Brimonnenne 1a00paTOpHBIX M TPAKTHYECKUX PadOT (¢ MCMOJIb30BAHHEM 000pPYI10BAHMA
«Touka pocra»). /lnarHocTHKa W YCTpaHEHHE HEHCIpaBHOCTeW HpuOOpoB. BeicTpanBanme
TUIIOT€3 Ha OCHOBAaHMM UMEIOUIMXCA JaHHbIX. KOHCTpynpoBaHHME U MOJEIHMPOBAHMUE.
Beinonnenne 3asaHuil O yCOBEPLIEHCTBOBaHMIO NMPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka W mMpoBEepKa METOAMKH SKCIIEPUMEHTAIBHON paboThl. PaboTa B Mabix
rpynnax. AHQJIW3UPYIOT, BBIOMpPAlOT M  OOOCHOBBIBAIOT CBOE pELIEHHE, JIECHCTBHUSL.
IIpencraBnenue pe3ynbTaTOB IIAPHOM, TIPYNIIOBOM JACATEIBHOCTH. Y4YacTHE B JUajore B
COOTBETCTBUM C IPABUJIAMHU PEYEBOI0 MOBEACHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruIpocTaTudyeckoe AaBiICHHE, COOOLIArOIINECs
COCYZbl, THJPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu: BBITAJKUBAIOIIAs CWIa B PAa3IUYHBIX CUCTEMax; NPUOOpHI B 3ajadax
(coobmiarommecst COCYbI, THIPABINYCCKUE MAIIUHBI, PhIYard, OJOKH).

OKcIrepUMEeHTaIbHbIE 3a/1aHUS:

1 )u3smepenue cuinsl Apxumena,

2)uzMepeHrue MOMEHTa CHUJIbL, IEHCTBYIOLIETO Ha phlyar,

3)uzmepenue pabOThI CHIIBI YNPYTOCTH INPH MOABEME I'py3a C MOMOILBIO HNOJBM)KHOTO WM
HETOIBMYKHOTO 0JI0Ka(C MCMoJIb30BaHuEM 00opyaoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX U008 0esMENbHOCIU!

Anamu3 Tabmum, rpaduxos, cxem. Ilouck oObsicHeHUs HaOmogaeMbiM coObiTusiM. COOpka
npubopoB U KOHCTpyKuMi. cmonb3oBaHue u3MepHUTENbHBIX NpuOOpoB. BrinoiaHeHue
71a00paTOPHBIX U MPAKTHUYECKUX paboT. J{MarHocTuka U yCTpaHeHHEe HEMCIIPAaBHOCTEN MPHOOPOB.
BeicTpauBaHne TMIOTE3 Ha OCHOBAaHMM UMEKOIIMXCA JaHHbIX. KoOHCTpyupoBanue U
MojienrpoBaHue. Pabota B ManbIx rpymnnax. AHaJIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, nenctBus. llpeacraBneHue pe3ysnbTaToB IMapHOW, TIPYNIOBOM JESITEIBHOCTH.
[TonroroBka coOOIIEHUH M JOKJIAI0B. Y4yacTHE B JHalIOT€ B COOTBETCTBUU C IpaBHIIaMU
PEYEBOr0 NOBEICHUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecue TBepABIX Tel. YCIOBHS paBHOBeCHUA. MOMEHT CHIIBL
[IpaBmiio momenToB. LlenTp Tskectu. lccnenoBaHue pas3iIMyYHBIX MEXAHHMYECKHX CHCTEM.
KomOuHnpoBaHHbIe 331a4u, UCIIOJIb3YsI YCIOBHSI PABHOBECHS.

Ilpaxmuxka: VI3roToBiieHne paboTaromieil CUCTeMbI OJIOKOB.

Xapakmepucmuka 0CHO8HBIX 8UO08 0EAMENTbHOCIU.

AHanu3 tabnu, rpaduxos, cxeM. [louck oO0bsicHenus HaOM0AaeMbIM coObITHSIM. Onpenenenue
CBOWCTB MPUOOPOB IO YepTekaM M MOAENAIM. AHAJIN3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYAIH.
HaGnromate neiicTBUE€ MPOCTBIX MeXaHU3MOB. I[lo3HakOMHTBCS ¢ (PU3NUECKOW MOJEIBIO
«abcomoTHO TBEpAOE Tenoy». PemaTh 3a7auu Ha IpUMEHEHHE YCIOBUS(TIpaBUIa) PaBHOBECHS
piyara. [IpuMeHsTh ycioBue (MpaBUIIO) pPAaBHOBECUS pbluara i OOBSCHEHHUS J1eWCTBUS
pa3IMYHBIX MHCTPYMEHTOB, MCIIONB3YEMbIX B TexXHHMKE M B ObiTy. COopka mpubOpoB u
KOHCTpYKUUH. Mcnonp30BaHue H3MEpPUTENBHBIX NpUOOpPOB. BrimonHeHne nabopaTOpHBIX U
NPaKTUYEeCKUX paboT. /IMarHocTHka U ycTpaHeHue HeucnpaBHOCTeH nmpubopoB. BricTpanBanue
TUIOTE€3 Ha OCHOBAaHMU UMEIOUIMXCA JaHHbIX. KOHCTpyHpoBaHHME U MOJEIHMPOBAHHUE.
BrimonHenue 3agaHuii MO YCOBEPLICHCTBOBaHHMIO MPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbIToB. Pa3paboTka u mpoBepka METOJUKH HKCIIEPUMEHTAIbHOU paboThlI.



PabGora B MampIx rpynmax. AHaJIW3UPYIOT, BbIOMPaOT M OOOCHOBBIBAIOT CBOE peEIICHUE,
nerictBud. llpencraBieHue pe3yabTaTOB MApHOM, TPYNNOBOM aAesTenbHOCTH. [loaroroBka
cooOuieHnit 1 1oky1aaoB. OCyIIECTBISAIOT CAMOOLIEHKY, B3aUMOOIICHKY JIEATEIbHOCTU. YUacTue
B JIMAJIOTe B COOTBETCTBUU C IMPABUIIAMU PEUEBOT0 TIOBEICHUSI.

8 kiacce

TenJioBble sIBJICHUS.

TermoBoe pacuupenue teil. [Ipouecchl IIaBIeHUs 1 OTBEPCBaHUs, UCIIAPEHUS U

koHAeHcauuu. Temnonepenaya. BnaxHocTs BO31yxa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmronenue TastHus Jibjia B BOJIE.

2. CKOpOCTh UCHIAPEHUSI PA3TTUYHBIX KUJIKOCTEH.

3. TenioBble ABUTATENH OyIyILETO.
Jlabopamopnwle pabomel (¢ HCNoJIb30BaHHeM 00opyaoBanus «Touka pocTay)

1. I3MeHeHust ITUHBI Tela IPU HArpEBaHUU U OXJIAXKICHUHU.

2. OtnuBKa napauHOBOTO COJIAaTHKA.

3. HaGmroieHue 3a riaBjIeHUEM JIbJa

4. OT yero 3aBUCUT CKOPOCTb UCHAPEHHUS )KUJIKOCTU?

5. HaGnroieHue TerionpoBOAHOCTH BOJIBI M BO3/IyXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU:

CamocrosTenbHO (OPMYITHPYIOT IO3HABATEIBHYIO 337ady. YMEIOT C TOMOIIBIO BOIPOCOB
noObIBaTh  HejocTarolryto uHpopmanuo. Mcnonp3oBaHHEe HM3MEPHUTENBHBIX  MPUOOPOB.
Brinmonnenue 5abopaTOpHBIX M MpakTUYECKUX paboT. JlmarHoctuka W yCTpaHEHUE
HEUCHpPaBHOCTEH mpubopoB. BricTpamBaHMe TUIOTE3 HAa OCHOBAHWU HMEIOIIUXCS JIaHHBIX.
KoHcTpynpoBanue u MoieIupOBaHUE.

BrmmonHenue 3amaHuii Mo yCOBEpIICHCTBOBaHMIO NpuOOpoB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka M mpoBepka METOAMKH SKCIIEPUMEHTAIbHON paboThl. PaboTa B Mambix
rpynmnax. AHAJIM3APYIOT, BBIOMpPAIOT #  OOOCHOBBIBAIOT CBOE  pEUICHHE, JCHCTBHSL.
[IpencraBienne pe3ynbTaTOB MMapHOW, TPYNIOBOM NEATENBHOCTH. YuacTHe B JUAIOre B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO MTOBEICHHUS.

DJleKTprYecKHe SIBJIeHHUS.

Mukpomup. Mozenu atoma, cymecrsoBasiine 10 Hagana XIX. Mcropust OTKpBITHS U AEUCTBUSA
raJlbBAHMYECKOTo 3yieMeHTa. VMcropust cosznmanust anekrpodopHoi MammHbl. OnelT Bonbra.
DNEKTPUYECKUH TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu. (¢ ucnosib3oBanuem odopynopanus «Touka pocray)

1. Monenu atomoB.

2. N'anpBaHNYECKUE DTIEMEHTHI.

3. Pabota snexktpodopHO MaIIUHBI.

4. Onwitel BonbTa u 'ansBanu.

Jlabopamopnvie pabomoi:

1. Coznanue rajabBaHMYECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DIEeKTPUYECKUM TOK B )KMJIKOCTSX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

VYHpaBisioT cBOeH IMO3HABATENbHOM W y4eOHOW AEATeNbHOCTBIO MOCPEICTBOM IOCTAHOBKU
1enen, IUIAaHUPOBAHUS, KOHTPOJIS, KOPPEKIHMH CBOUX JEHCTBUH W OLEHKH YCIEIIHOCTH
ycBoeHHs. CpaBHHMBAIOT CIOCOO W pe3yiabTaT CBOMX JCWCTBUI ¢ 00pasnoM - JHCTOM
conpoBoxaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKIOHEHUH.
OcCymIecTBISIIOT CAaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Mcronb30BaHue U3MEpUTENbHBIX TPHOOPOB.
BomonHenne 1a0opaTOpHbIX M MpakTUYeckux pabor. JluarHocTMka U yCTpaHEHUeE
HeHCIpaBHOCTEW MpuOOpoB. BeicTpanBaHue THUIIOTE3 HAa OCHOBAaHMM HMEIOIIMXCS JAHHBIX.
KoHcTpynpoBaHue 1 MOEIIHPOBAHUE.

BHCKTPOMaFHl/ITHble ABJICHUA.



MaranTtHoe Tone B BemiecTBe. MarHwtHas aHomanus. MarautHele Oypu. PasHoBHIHOCTH
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTHU 3IIEKTPOABUrATENICH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanns «Touka pocray):

1. HarnmsaqHOCTh OBEAECHUS BEECTB B MATHUTHOM I10JIE.

2. [Ipe3eHTany 0 MarHUTHOM T10JI€ 3eMJIM U O MAarHUTHBIX OYpAX.

3. JleMOHCTpaIus pa3HOBUIHOCTEH 3IEKTPOU3MEPUTENBHBIX IPUOOPOB.

4. Harna1HOCTh pa3HOBUAHOCTEHN 3JIEKTPOABUTATENIEH.
Jlabopamopnuie pabomei: 1. UccnenoBanue pa3iInuHbIX 3JEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU.

VHpaBisiloT CBOEH IO3HABATEIBHOM M Y4eOHOH JAEATENbHOCTBIO IOCPEICTBOM IOCTaHOBKU
Lese, IUIAHUPOBAHUs, KOHTPOJIA, KOPPEKLUMH CBOUX JACUCTBUH U OLEHKU YCIEIIHOCTH
ycBoeHus. CpaBHHMBAIOT c€IOCOO U pe3yiabTaT CBOMX JACHCTBUM € 00pa3snoM - JHMCTOM
corpoBokaeHusa. OOHapyXHBarOT OTKIOHEHUs. OOIyMBIBAIOT TNPUYMHBI  OTKIOHEHHIA.
OcCy1ecTBIAIOT CAMOKOHTPOJIb ¥ B3aMMOKOHTPOJIb.

OnrTuyeckue siBJICHUS.

HcTouHuKM cBeTa: TEIUIOBBIE, JIOMUHECLEHTHBIE, UCKYCCTBEHHbIE. M3roToBiieHHME KaMepbl -
o0cKypa W HcclefoBaHHE H300paXeHUsS C MOMOIIBI0 MOoAeNnu. MHOTOKpaTHOe H300paKeHue
IpeIMeTa B HECKOJIbKUX IIOCKUX 3epKayiax. M3roToBUTh NEPUCKOI U € €ro MOMOUIBIO TPOBECTU
HaOmoneHusi. [IpakTuyeckoe UCHOIB30BaHUE BOTHYTHIX 3€pKad. 3pUTENbHBIE WIUTIO3UH,
MOPOKIaeMbIe TIpEIOMIIEHUEM CBeTa. Mupaxu. PazButue BOJIOKOHHON onTUKH. Mcnonb30Banne
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnojib3oBanueM ooopynoBanusi «Touka pocray)

1. PaznnuHble HCTOUHUKY CBETA.

2. N300paxeHue npeamMera B HECKOJIbKUX MJIOCKUX 3epKajax.

3. U300paxeHre B BOTHYTHIX 3epKaiax.

4. Mcnonp30BaHuE BOJIOKOHHON ONTHKHU.

5. YcrpoiictBo (hoToanmaparoB, KHHOMPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopuwvie pabomol:

1. U3roroBieHue kamepsl - 00CKypa U UCCIIEJOBAHUE N300paXKEHHS C TOMOLIBIO0 MOJIEIH.

2. IIpakTdeckoe NpUMEHEHNE TUIOCKUX 3EPKaJL.

3. IIpakTHueckoe UCIOIb30BaHNE BOTHYTHIX 3€pPKal.

4. VzroroBneHue nepuckona u HaOIr01eHUs ¢ TOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

VYOpaBisioT cBOe IMO3HABATENbHOM W y4eOHOW AEATeNbHOCTBIO MOCPEICTBOM IOCTAaHOBKU
Henel, IUIAaHUPOBAHUS, KOHTPOJIA, KOPPEKLUUH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBOeHHs. BriaensioT u GopMyaupyroT MO3HABaTENbHYIO 1L1€db. BBIIENSAIOT KOJIMYECTBEHHBIE
XapaKTepUCTHUKU OOBEKTOB, 3a/JaHHble cioBaMu. [IpMHMMaOT mO3HABaTEeNbHYIO0 LEIb U
COXpaHSIOT €€ NpPU BBINOJHEHUM Y4eOHbIX pAeWcTBuil. Oco3HaoT cBoM JeWcTBus. Mmeror
HAaBbIKM KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX IPYyMIaXx.

YesioBek U npupoaa

ABTOMAaTHKa B Halllel xu3HU. [Iprumepsl UCMOIB30BaHMS aBTOMAaTUYECKUX YCTPOMCTB B HAYKe,
Ha mpou3BoacTBe U B ObiTy. CpenctBa cBs3u. Pamno u TeneBuaeHue. AJbTepHATUBHBIC
UCTOYHUKHU dHEpruu. Busl snexrpoctanimii. Heo6XoauMoCTh SKOHOMUU MPUPOJIHBIX PECYPCOB
¥ HCTOJB30BAaHMS, HOBBIX DKOJIOTHYHBIX M O€30macHbIX TexHojormid. Hayka m OGe3omacHOCTh
JIOJIEH.

Jemoncmpayuu: 1. poTroMaTepuansl U CIANIBI IO TEME.

Jlabopamopnwvie pabomoi: 1.I3yueHne NeHCTBUI CPEACTB CBSI3U, Paauo U TEIEBUICHUS.
Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

CamocTosTenbHO  (OPMYNHUPYIOT TO3HABATEIbHYIO 3aJady. YMeET (WM pPa3BUBAIOT)
CIIOCOOHOCTH C TMOMOIIBI0 BOIPOCOB J1I0OBIBATh HEJIOCTAOILYIO HH(POPMAIHIO.



9 kjaacc

KunemaTnka
CrniocoObI onucanusi MexaHuueckoro asumxeHus. Cucrema orcuera. [IpsMonunelinoe ABMXEHUE.
IIpssMonMHENHOE pPaBHOMEPHOE ABMKEHUE IO IUIOCKOCTH. llepememieHne u CKOpPOCTh Ipu
PaBHOMEPHOM MPSAMOJUMHENHOM JBMKEHUU IO IUIOCKOCTH. OTHOCHUTENBHOCTH JBUKEHUS.
Cnoxenue paBuwxeHui. [lpuHuun He3aBUCHMOCTH JBWXKeHUU. KpuBonuHelHoe JBUXKEHUE.
JIBukenue Tena, OpOILIEHHOTO MOJ YIJIOM K TOpU3OHTY. PaBHOMepHOE JBMXKEHHE IO
OKpPYXHOCTH. YTI0Bas ckopocTs. [lepuon u yacrora BpameHus. CKopocTb
Y YCKOPEHHE NIPU PABHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBannem obopynoBanus «Touka poctay):

1. Uzyyenwue nBuxeHHs CBOOOIHO MAAOLIETO TeNa.

2. VzyueHue OBMXKEHUS 1O OKPYKHOCTH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. OmpeneneHne CKOpPOCTM DPABHOMEPHOI'O JIBUKEHHUS IIPU HCIOJB30BAHUU TpEHaXKepa

«0eroBas TOpOKKay.
2. Hcropuueckass pEKOHCTPYKIUS OIBITOB lamuies 10 ONpeleNeHHI0 YCKOPEHHS
CBOOOIHOTO MAJACHUS TEJl.

3. IpuHUMOBI pabOTHI MPUOOPOB AJIST K3IMEPEHHSI CKOPOCTEH M YCKOPEHHH.

4. TlpumeneHue cBOOOIHOTO MaJIeHUs AJI1 U3MEPEHUs pEeaKlUy YeTIOBeKa.

5. Pacuer TpaekTopuu ABMKEHUS NEpcOHaxel paccka3zoB P.Pacmoa.
Xapakxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHUE U OOCYXJCHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIAaJ0B U IPE3CHTAllMi, COCTABJICHUE U pElIeHUE 3a/ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Jlnnamuka
Wuepunansueie cuctembl orcuera. Cuna. 3akonsl HproToHa. J[BrkeHue Tena moj AeHCTBUEM
HECKOJBKUX CWJ. JIBUKEHUE CHCTEMbl CBSA3aHHBIX Tell. J(MHAMUKA PaBHOMEPHOTO JBHMKEHUS
MaTepuaIbHOW TOYKU MO OKpYyxHOCTU. Kiacchl cui. 3akoH BCEeMUPHOTO TATOTEHUs. JBHKeHue
maHeT. MckycctBenuble criyTHUKH. ConHeuyHasi cuctema. Mctopust pa3BuTUs MpEACTaBICHUN O
Bcenennoii. Ctpoenue u 3Bomtonus BeeneHHoil.
Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
1. U3mepenue macchl Telia C UCIOIb30BAHUEM BEKTOPHOTO PA3IOKEHHS CHUITBL.
2. M3yueHwe KWHEMaTUKH W JWHAMUKH pPaBHOYCKOPEHHOTO JBIDKEHUS (Ha TIpHMepe
MaluHbl ATBy1a).
3. H3yueHue TpeHUS CKOJBKEHUS.
Tpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOML.:
1. Ucropuueckas pexoHCTpykiusi onblToB KyinoHa M AMOHTOHa 1O OIpENEICHUIO
BEJIMYMHBI CUITBI TPEHUSI CKOJIBKECHHUS.
2. TlepBble HCKYCCTBEHHBIC CITYTHHKHU 3EMITH.
3. Kak oTnmuaroTcs MexaHWYECKHE MPOIECChl Ha 3emiieé OT MEXaHWYECKHX IPOILIECCOB B
Kocmoce?
4. Tena Conneuynoit cuctembl. OTKPBITHS Ha KOHYHKE TIepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHNe W O00CYXKJIeHHE TeKcTa craTeil
WHTEPHET-CATOB, OOCYXJICHHE MOKJIAJ0B U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D mo ¢usuke).

HNMmnyibce. 3aK0H COXpaHEHHMS UMILYJIbCA
Nmnynse. M3Mmenenne umnyinbca marepuanbHOM Toukd. Cucrema Ten. 3aKOH COXpaHEHUs
MMITyJIbCA.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. PeakTuBHOE IBIJKEHHE B IPUPOJIE.
2. PaccnenoBanue JITII ¢ moMoIb0 3aK0OHA COXPAaHEHUS HMITYJIbCA.



Xapaxmepucmuxa OCHOBHBIX GUO08 OesMeNbHOCHU: YTeHHEe W O0CYKJCHUE TEKCTa CTaTei
UHTEPHET-CAWTOB, OOCYXICHHUE MOKIAI0B U TPE3CHTAIM, COCTABJICHHUE M pEIICHHUE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka
PaBHOBecue Tena. MoMeHT cuiibl. Y CJIOBUS paBHOBECHUS TBEpIOro tena. [IpocTbie MexaHU3MBI.
Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
Omnpenenenue HEHTPOB MacC Pa3IUYHbIX Tl (TpU crocoba).
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. TIpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKH /10 HEOOCKpeODa.

2. HWccnemoBanue KOHCTPYKIIUU BEJIOCHUIIE/A.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNlbHOCMU: YTeHne W O00CYXKJIeHHE TeKcTa craTei
WHTEPHET-CATOB, OOCYXKJICHUE OKIAI0OB U TMPE3CHTAIlMH, COCTAaBICHUE W pEIICHHE 3ajad,
ob0cyxaeHue crnocoboB pemieHus (moaroroska k OI'D o ¢uzuke).

Mexanu4yeckue KoJ1e0aHUs U BOJTHbBI
Mexanuueckue konebanusa. IIpeoOpa3oBaHue »HHEPIUM MpPU MEXAHUYECKHX KOJICOAHUSX.
Marematuueckuii M OpYyXUHHBIH MasTHUKU. CBOOOAHBIE, 3aTyXalollMe M BbIHYXJICHHbIE
Kosiebanus. Pesonanc. MexaHnnueckue BOHBL. J{JTMHA U CKOPOCTH BOJHBL. 3BYK.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):
N3yuenne konebaHuii HUTSHOTO MasiTHAKA.
Ipumepnvie memvl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapakmepucmuka OCHOBHBIX BUO008 OesamelbHOCMU. YTeHHEe W OOCYXJIEHHE TEeKCTa CcTaTel
MHTEPHET-CATOB, 00CYXJIEHUE [OKJIAJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no duzuke).

DJIEKTPOMarHuTHbIC KOJICOAHUSI H BOJIHBI
[lepemennslii snexTpuueckuii Tok. KonebarenbHplid KOHTYp. BeiHYXaeHHbIE 1 cBOOOIHBIE DM
Kosie6aHus. DM BOJIHBI U MX CBOMCTBA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
[TpyHIMIIBI paJUOCBSI3U U TEJIEBUACHHUS.
Bnusaue OM uznyuyeHuil Ha KUBbIE OPraHU3MBI.
N3roroBieHne yCTaHOBKH JUIsl IEMOHCTPALUH ONBITOB 110 OMM.
OnexTpoMarHuTHoe uzinydenne CBY-neun.
5. Hcropuueckas peKOHCTPYKIUS ONBITOB AMIepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHNe W O00CYXKJIeHHE TeKcTa craTeil
UHTEPHET-CAlTOB, OOCYXKJEHHE [OKJIaJOB M TMpEe3eHTAllUi, COCTaBIEHHWE M pELIeHHEe 3ajad,
obcyxaeHune crnocoooB pemienus (moaroroska k OI'D no dpuzuke).

N

Onruka
Hctounukn ceera. [leficTBus cBeTa. 3aKOH NPSAMOJIMHEWHOTO PacHpOCTPAHEHHUs CBETA. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue n300paxeHuil B MIOCKOM 3epKayie. 3aKOH IPEJOMJICHHUS CBETa
Ha IIJIOCKOW TpaHMIlE ABYX OJHOPOAHBIX IpO3pauHbIX cpeld. [IpenomiieHne cBera B Ipu3ME.
Hucnepcust cBera. SIBieHuME NOJHOrO BHYTPEHHEro oTpaxeHus. JIuH3pl. TOHKHME JIMH3BIL
[TocTtpoenne n300pakeHUi, co3gaBaeMbIX TOHKMMH JMH3aMu. [71a3 u 3peHue. Ontuyeckue
puOOopHI.
Jlabopamopnuvle pabomui(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1. DxcnepuMeHTanbHas MPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

2. H3mepeHue nokasaress NpeaoMIICHHUS BOJIBI.

3. H3mepenue (HOKYCHOTO PacCTOSHUS COOMPAFOIIEH JIMH3HI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08ANENLCKUX PAOOM.:

1. Ucropus uccrienoBaHusi CBETOBBIX SIBJICHHIA.



2. Hcropuueckast peKOHCTPYKIHs Teneckona ["amues.

3. Hsrorosienue xKajaeigoCcKoIia.
Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CAUTOB, 00CYXJIEHHE [IOKIAaJ0B U TMPE3CHTAllMi, COCTAaBICHUE U pelIeHHEe 3a/ad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Du3uKa aTOMa U AaTOMHOI0 /Apa
Crpoenue aroma. [lornomnienue u ucnyckanue cBera aromamu. OnTuyeckue creKTpbl. OTBITHI
Pesepdopna. [Inanerapnas mozgens aroma. CTpoeHHe aTOMHOTO siipa. 3aps0oBO€ M MaccoBOE
yucia. SnaepHele cuiabl. DHEprus CBA3M AaTOMHBIX SA€p. 3aKOH DPaJMOAKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SlnepHsle peakuuu. JleneHue M CUHTE3 sIeEp.
SAnepnas sHepretuka. Mcrounuku sHepruu ConHua u 3Be3A. Perucrpanus siiepHbIX U3ITyYEHU.
Bnusinue paaunoakTHBHBIX HM3IYYEHHM Ha >KUBbIE OpraHu3Mbl. Jlo3uMeTpus. DKOJIOTHYECKUE
pOOJIEMBI SIIEPHOIN SHEPTEeTUKH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Hcropus uzydenus aToma.

2. Wsmepenue KIIJI comneunoii 6aTapew.

3. HeBuammeble n3nydeHus B CIIEKTPE HArPETHIX TEIL.
Xapaxmepucmuka OCHOBHBIX U008 OesmelbHOCMU: YTEHUE U OOCYXJCHHE TEKCTa crarei
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B WU MPE3CHTAllMi, COCTABJIEHUE U peElIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no duzuke).

@DopMbl OpraHu3anuu 00pa3oBaTeIbHOTO Mpouecca:

- TPYNIIOBas;

- UHIUBUyalbHas;

- (ponTaTBHAS.

Benyuiue TeXHOJIOTHH:

Hcnonb3yloTcsi 3JIEMEHTHI CIEAYIONIMX TEXHOJIOTH: MPOEKTHAs, MPOOJIEMHOTO OO0y4YeHus,
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS, MPOOJIEMHOT0 JTUAJIOTa,
UTpoBasl.

OcHOBHBIE MEeTO/IbI PAGOTHI HA YPOKE:

Benymumu metonamu oOyueHUsl SBISIOTCSA: YaCTHMYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOTo
MOJICTTUPOBAHUS, aKCHOMATHICCKHIT METOI.

DopMbI KOHTPOJIA:

Tak kKaK 3TOT Kypc SIBIIIETCS JOMOJIHUTEIBHBIM, TO OTMETKA B OaJljlaX HE CTaBUTCS.

VYyamuiics yduTcs OIEHHBaTh ceOS M JPYyrUX caM, 4YTO I[IO3BOJISIET pa3BUBATh YMEHUS
caMOaHajM3a W CIIOCOOCTBYET Pa3BHTHUIO CAMOCTOSITEILHOCTH, KaK CBOWCTBY JIMYHOCTH
yuarerocsi. BuisBleHHE TPOMEXKYTOUHBIX M KOHEYHBIX PE3YNbTATOB YYAIIUXCS MPOUCXOAUT
4yepe3 MPaKTUICCKYIO JIeATETbHOCTh; 3a4eTHBIC Pa0OTHI:

* TeMaTuyeckas MoJ0OpKa 3a7au Pa3IMyHOTO YPOBHS CIOXKHOCTH C MPEACTABICHUEM Pa3HBIX
METOJIOB pelreHus B BHJIE TEKCTOBOI0 JAOKyMeHTa, npe3eHTanuu, Giadu-
AaHMMAaIMH, BUIEOPOIHKA Wik Web - crpaHuibl (caiiTa)

* BBICTaBKa MTPOCKTOB, NIPE3CHTAIINN;

* JIEMOHCTpAIUs DKCIEPUMEHTa, KaYeCTBEHHON 3a/ladll C KaueCTBEHHBIM (YCTHBIM WM B BUJC
MPWIOKEHUS, B TOM 4YHCIIe, MPE3CHTAIMCH) ONMMCaHWEeM Ipollecca Ha 3aHATHH, (pecTrBaie
HKCIIEPUMEHTOB; (PU3MUECKUE OTUMITHA/IBL.
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KasengapHo-remaTudeckoe mJjiaHupoBaHue 7 KJaace

Ne | Jlata
/1 | IPOBEACHUS
Ilnan | dakr

Tema 3auaTus

Hcenonb3oBanue
000py10BaHUS LIEHTPA
€CTECTBEHHOHAYYHOH U
TEXHOJIOTH4eCKOM
HANIPABJIECHHOCTEH

«Touka pocra»

IIpUMEYaHue

1. Beenenue (14)

BBognoe 3anstue. ILlenn wu | Komnberoreprnoe
3a1a4n Kypca. Texnuka | obopyaoBaHue
1 0€3011aCHOCTH.
2. Poib DkciepuMeHTa B sKM3HU Yes1oBeka (34)
Cucrema evHULL, TIOHATUE O KommerotepHoe
TIPSIMBIX u KOCBEHHBIX | 000py10BaHUE
2 HU3MEPCHHSIX
OU3MUECKHUI SKCIIEPUMEHT. Ob6opynoBanue TUTSt
Bune buznyecKoro | 1eMOHCTpanuit
AKCIIEPUMEHTA.
[TorpemHocThb U3MEpEeHHUSI.
Bunasl
MOTPEIIHOCTEN U3MEpEeHHUSI.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaGopaTtopHnast pabota O6opynoBanue st
«M3mepenne oObemMa TBepJoro | 1abOpaTopHBIX — paboT U
tenay. [IpaBuna opopmienus YYEHUYECKUX OMBITOB
4 1a00paTOpHOil paboTHI.
3. Mexanuka (84)
PaBHOMEpHOE u | OGopynoBaHue aJis
HEPAaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBHJKCHUSL. YUEHUYECKUX OINBITOB (Ha
I'padmueckoe mpencraBieHue Oaze xommtexros At OI'D)
6 IBHKEHUS.
Pemenue rpadpuueckux 3anay,
pacueT TyTH W  CpeaHel
CKOPOCTH
7 HEPaBHOMEPHOTO JIBH>KECHHSI.
IMonsarue AHEPIIAU "
WHEPTHOCTH.
IlenTpobexHas cuia..
Cuna ynpyrocty, cuna tpenust | OGopynoBaHue st
JlaGopatopuas paboTa nabopaTOpHBIX  paboT U
10 «Mccnenopanne 3apucumocty | YICHHUECKIX  OMBITOB  (Ha

11




CHUIBI
BO3HMKAIOIICH B
Npy>XUHE, OT
nedopMaruu
NPY>KUHBD».

ynpyrocTH,

CTCIICHU

6a3e koMruiekToB 1151 OI'D)

11

JlaboparopHnas pabota
«Omnpenenenue kodddurmenta
TPEHUs: Ha TPUOOMETpE.

12

JlaboparopHnas pabota
«MccnenoBanue 3aBUCHMOCTH
CHJIBI TPCHUS OT CHUJIBL
HOPMAJILHOTO JIABJICHHSI.

ObopynoBanue is
7a0opaTOpHBIX  paboT U
YUEHUYECKUX OMBITOB

4. I'mapocraruka (12y4)

13

[1moTHOCTB.
I'epona

3amaua  uaps

ObopynoBanue TUTST
JIEMOHCTpAIUi

14

Pemenue 3amau MMOBBIIIEHHOM
CJIOKHOCTH Ha pacucTt
IIJIOTHOCTH

BCIICCTBA.

15

Perenue 3ana4y noBRIIIEHHON
CIIOKHOCTH

Ob6opynoBanue TUTSt
JIEMOHCTpAaIui

16

JlaBiieHME KUIKOCTHM U Tasa.
3aKkoH
[Tackansa

17

CooOmaronuecs cocyabl.

18

JlaGopaTtopHnas pabota
«M3roToBneHue
¢dboHTaHA»

MOACIN

ObopynoBanue s
mabopaTOpHBIX  paboT U
YUEHUYECKUX OIMBITOB (Ha

19

JlaGoparopHas paboTa
«H3rotoBnenue
¢doHTaHa»

MOACIN

0aze komruiekToB st OI'D

20

3akoH [lackans. JlaBneHue B
KHUJKOCTSIX M ra3ax.
FI/II[paBJ'II/I'-Ie()KI/IG MallluHBbI.
Coob1maronyecs: Cocy/sl.

21

Brrrankusaromas cria. 3aKk0oH
Apxumena.

O6opynoBanue TUTSt
JIEMOHCTpALUI

22

JlaGopartopHnast pabota
«BbIsicHeHUE
TIJIaBaHUS

TE».

yciioBus

O6opynoBanue st
7a0opaTopHbIX paboT W
YUEHHUYECKUX OITBITOB

23

bnoxk 3ama4d Ha 3akoH Ilackans,
3aKOH ApXumena.

O6opynoBanue TUTST
JIEMOHCTpALUI

24

brok 3aga4y Ha 3axkoH Ilackans,
3aK0H Apxumena.

5. Cratuka (104)

25 | |

| bnoxk. Peryar.

| O6opynoBanmne TUTST
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PaBHOBecwe  TBepAbIX  TE€. | AEMOHCTpALIM
MowmeHT cunsl.IIpaBuio
26 MOMEHTOB.
entp TsokecTd. | O6opynoBaHue JUIst
HccnenoBanwue Pa3IMYHBIX | JEMOHCTpAIUN
27 MEXaHUYECKUX CUCTEM
KomOuHupoBaHHbie 3a1auu,
UCTIONB3YS YCIIOBUS
28 paBHOBECHSI.
KomOuHupoBaHHbIe 3a1auu,
UCTIONB3YS YCIIOBUS
29 paBHOBeECHUS
JlaGopaTtopHnast pabota O6opynoBanue st
«M3roroBrienue padorarmieii | 1abopaTopHbIX  paboT U
CUCTEMBI OJIOKOBY». | yYUEHUYECKUX OIBITOB (Ha
Odopmnenue 6a3e komruiekToB 115t OI'D
30 paboTHI.
Pa6ora HaJ IPOEKTOM
«baokny.
JlaGopaTtopHnas pabota
«M3roroBnenue padboTaromien
31 CHUCTEMBI OJIOKOBY.
JlaboparopHnas paboTa ObopynoBanue s
«M3roroBnenue pabotaromei | 1abopatopHbix  paboT U
32 CHCTEMBI OJIOKOBY. YUEHUYECKUX OMBITOB
33 Odopminenue paboThI. KommbrorepHoe
34 3anmTa MNpoeKTOB. obopyniosanue
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KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBAaHUE 8 kiacc

No | Jlata Tema 3ansaTust Hcnoan3oBanue MpUMEYaHUE
/Tl | IPOBEICHUS o0opynoBaHust
Ilnan | dakr IEHTpa .
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)
Beognoe 3amstme. llenu u | Komnberoreproe
3a/1a4u Kypca. Texnuka | o6opyaoBaHue
1 0€30MaCHOCTH.
2. TenioBble siByienus (12 v)
Pa3znoobpaszue terioBbix | KommberorepHoe
siBieHuil. TersoBoe pacuipenue | 000pyaoBaHue

2 Te.
JlabopaTopHas pabota O6opynoBanue st
«VI3MeHeHsl JUTMHBI TeNa TPU 1a00paTOpPHBIX PpadboT
HarpeBaHUU U OXJIKICHUN. u YYECHHUYECKIX
3 OTIBITOB
Temmonepenaua Habmonenue O6opynoBanne  Jist
TETUIOTPOBOAHOCTH BOJIBI U JIEMOHCTpAIHii
4 BO3/yXa.
JIaGoparopHas paboTa O6opynoBanue as
«3mepenne ynenbHOU 1abopaTopHbIX paboT
TETMIOEMKOCTH PA3JINYHbIX U YYEHHUYECKHX
5 BEIIECTBY. oneiToB  (Ha  0aze
[InaBneHue u oTBEpEBaHNUE. KOMILIEKTOB A7 O1'J
JlabopaTtopHas pabota «OTinBKa
6 napauHOBOIO COJJIaTHKAY
JIaGoparopHas paboTa O6opynoBanue as
«Habnronenue 3a miaBjieHneM 1abopaTopHbIX paboT
JbIa» u YYEHHUYECKHX
7 ONBITOB
Perienue onuMnuaaHbIX 3a/1a4 Ob6opynoBanue s
Ha ypaBHEHHE TETUTOBOTO | JIEMOHCTPAITHIA
8 Oayanca
Pemrenne onmuMmuaHbIX 3a1a4 O6opynoBanue  Ist
9 Ha pacuéT TEIUIOBBIX NMPOLIECCOB | IEMOHCTpALUi
10 Jlaboparopus kpucTaiorpadum.
Hcnapenne u KOHICHCAITHS. OOopynoBanue st
11 JIEMOHCTpAIi
CocraB atmMocdepsl, O6opynoBanne  JIst
12 HaOII0IeHUE Tepexoa JIEMOHCTpAIi
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HCHACBIIICHHBLIX IMMAapOB B
HaCBhIIICHHBIC.

BnaxsaocTs BoO3ayxa Ha pasHbeix | ObopynoBanue IS
13 KOHTHUHEHTAX JIEMOHCTpAIII
3. DuiekTpuyeckue siBjeHus (84)
Mukpomup. Monenu atoma, Ob6opynoBanue s
14 CyliecTBOBaBIIMe 10 Hayana XIX | nemoHcTpanuii
Hcropus OTKpBITHA U JEUCTBUSA Komnsroreproe
15 raJIbBAHUYECKOTO AJIEMEHTA obopyoBaHue
Uctopus CO3/1aHUSA
351eKTpOohOpHOU
16 MaIIHHbI
OnbiTel Bonbra. Onexkrpuueckuid | KomnbsrotepHoe
17 TOK B DJIEKTPOJIUTAX. obopyoBaHue
Pemenune onumnuanneix 3ana4 Ha | OOopynoBanue  aist
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIH
Habutonenue 3aBucuMocTH O6opynoBanue Uit
COMPOTUBIICHUS IPOBOJIHUKA OT | IEMOHCTpaIuit
19 TEMIEPATYPHI.
JlaboparopHas pabota ObopynoBanue s
«OmnpeneneHne CTOMMOCTH mabopaTOpHBIX padoT
M3pacX00BaHHOI u YU4EHUYECKUX
ANEKTPOIHEPTUU onblToB  (Ha  0Oaze
10 MOIIHOCTH MOTPeOuTeNs U Mo | KOMIUIeKToB it OI'D
20 CUETUUKY»
Pemenne onumnuaaHeix 3aaa4 ObopynoBanue ISt
21 Ha TEINIOBOE AEHCTBHE TOKA JIEMOHCTpAIUH
4. DJIeKTPOMATHUTHBbIE sIBJIeHUd (34)
DNEeKTPOMArHUTHBIE SIBICHUS. O6opynoBanue ISt
DNeKTpOU3MEpPUTENbHbBIE JIEMOHCTpAIIHA
22 pUOOPEI.
MarnuTHas anomanus. | OGopynoBanue s
MarnutHsle JIEMOHCTpALUI
23 Oypu
PaznoBugHOCTH
24 JJIEKTPOABUTATENEH.
5. OnTnyeckue sisjaeHus (74)
HcTounuku cBeTa: TEIIOBbIE, ObopynoBanue ISt
25 JTIOMUHECIICHTHbIE JIEMOHCTpAIIHHA
MHorokpatHoe n3o0paxeHue
MpeaMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajiax.
N3roToBHUTH IEPHUCKOIT U C €r0 O6opynoBanue ISt
ITOMOLIBIO MIPOBECTH | AEMOHCTpALUN
27 Ha0Jt01eHus
[IpakTH4eckoe UCOIb30BaHUE ObopynoBanue ISt
28 BOTHYTHIX 3€pKaj JIEMOHCTpAITNi
3puTeNbHbIE UIUTIO3UH, O6opynoBanue ISt
MOPO’KIaeMBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHA
29 cBeta. Mupaxu.
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30

Pa3BuTtHe BOJIOKOHHOH OITHUKU

31

Hcnons30BaHue 3aKOHOB CBETA B
TCXHUKE

6. YesioBek u npuponaa (44)

32 ABTOMAaTHKA B HAIIICH KU3HH . Komnerorepnoe
33 Panuo u reneBunenue obopyioBanue
AJNbTepHATUBHBIC HCTOYHUKU
34 sHeprur. Buapl 2eKTpOCTaHIIHMA
KajnennapHo-remaTuyeckoe njiaHupoBaHue 9 Kjacc
Ne | lara Tema 3ansaTHust Hcnonb3oBanue NIpUMEYaHUE
/Tl | IpOBEACHUS odopynoBaHust
Ilnan | Pakr IIeHTpa .
ecTeCTBEHHOHAYYHOil
U TeXHOJIOTHYeCKOM
HaNpaBJIeHHOCTEH
«Touka pocra»
1. BBenenue (1)
Beognoe 3anmsatue. llenmn u | KommbroTepHoe
3a/1a4u Kypca. TexHuka | 06opyaoBaHue
1 0€30MMacHOCTH.
2. Kunematuka (7 4)
CrniocoObl onucanust O6opynoBanue Uit
2 MEXaHHYECKOTO JIBIKEHUS JIEMOHCTpAIHA
[IpsimonuHetHOE paBHOMEPHOE O6opynoBanue  Jist
JBUKCHHE 1o IJIOCKOCTH? | TEMOHCTpAIHiA
Cmotps
3 W13 KaKOHW TOYKHM HAOJI0IaTh
OTHOCUTENBHOCTD JIBHXKCHHUSI. O6opynoBanne  Jist
4 CI10’keHU€e IBUKEHUMN. JIEMOHCTpALUHI
Jlabopamopuvie pabomul. O6opynoBanue st
«3yueHue nBuKeHUsI CBOOOAHO | Ja0OpaTOpHBIX paboT
najaromiero tena», «Mzyuenue " YICHUYICCKUX
5 JIBUOKCHHSI TeJIa 10 OKPY)KHOCTH» | OMBITOB
Kak u kyna nonerena pumHeBass | O6opynoBanue — aJis
koctouka? Pacuer TpaekTopuu JIEMOHCTpAIIHiA
JIB>KEHUSA TEJl U IEPCOHAXKEN
pacckaszoB P.Pacms 0
6 MioHxay3eHe
Hcropuueckast peKOHCTPYKIIHS O6opynoBanne  Jist
OTIBITOB lanunes Mo | IEMOHCTpAIHiA
OTIpeIeNICHUIO0
7 YCKOpEHUS g.
Onpenenenne CKOPOCTH O6opynoBanue ISt
PaBHOMEPHOTO JIBIXKEHUS TIPU JIEMOHCTpAIIHA
HCIOJIb30BaHUU TPEeHaxepa
8 «OeroBast TOPOKKa.
3. lunamuxka (84)
Cuna Bonu, cuna yoexxaenust win | O0opynoBanue  Juis
9 cuia - pu3nyeckas BelIuyuHa? JIEMOHCTpALI
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Jlabopamopnas paboma:

ObopynoBanue s

10 «/3Mepenne Macchl Teay 1abopaTOPHBIX padboT
JIBr>keHHe Telia ox neiictBueM | 1 YHCHHCCKNX
11 HECKOJIBKUX CHII OTILITOB
JIBm>keHHEe CUCTeMBI CBsi3aHHBIX | OOopymoBanue  uis
12 TEN JIEMOHCTpAITII
Jlabopamopnvie O6opynoBanue st
pabomul: «V3yduenue TpeHus | 1abOpaToOpHBIX PadoOT
CKOJIbKEHUS» u YU4EHUYECKUX
13 OTIBITOB
Junamuka paBHOMepHoro | OGopynoBaHue  ams
14 JIB>KEHUS 110 OKPY>KHOCTH JIEMOHCTpALUHI
Uctopus paszButusa | O6opynoBanue  ais
IIPEACTABICHUI JIEMOHCTpALUI
0 Bcenennoii. Conueunas
15 CUCTEMA.
OTKpBITUS HA KOHYUKE TIEpa. O6opynoBanue ISt
IIepBbIe HCKYCCTBEHHBIE | IEMOHCTpALUI
CIIyTHUKH
16 3emuy.
4. UmnyJibe. 3aKkoH coxpaHeHusi UMNyJibca (34)
17 Kak BbI IXTYy Ha30BeTe... KommerotrepHoe
PeaktuBHOE JIBUKCHHE p | ©OOpynoBanye
18 MIpUpO/IE.
Paccnenosanue JITII ¢ nomompro | KomnerorepHoe
19 3aKOHA COXPaHEHUs UMITyJIbCa o0opynoBaHue

5. Cratuka (24)

Jlabopamopnas paboma:
«OmnpeneneHne HEHTPOB Macc

O6opynoBanue st
na0opaTOpHBIX paboT

pa3IUYHBIX TeJ (TPU criocoda)» 51 YYEHUYECKUX
20 ONBITOB
[IpumeHenue npocteix | KomnerorepHoe
MEXaHU3MOB B CTPOUTENILCTBE: OT | 000pyLOBaHHE
3eMJISIHKH 10
21 Hebockpeba

6. Mexanuyeckue KoJjie0aHus1 M BOJHBI (34)

Bunet  mastHumkoB < u ux | OOopynoBanue Ui
22 KOJIeOaHui JIEMOHCTpAINit
23 Urto nepeHocut BosiHa?
KonebGarenbHble  cucTeMbl B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHbIE KOJIeOAHUS W BOJHBI (24)
OKcnepuMeHTaNbHas IPOBEpKa Kommnsroreproe
25 cBOICTB DM BOJIH. obopynoBaHnue
HccnenoBanue KomnbrotepHoe
ANEKTPOMArHUTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. Ontuka (44)
. U3roToBnenue moaenu KommnbrotepHoe
27 KaJICHIOCKOTIA. obopyoBaHue
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DKcrnepuMeHTalIbHas IPOBEPKa Ob6opynoBanue s
28 3aKOHA OTPAKEHUS CBETA. JIEMOHCTpAITII
Jlabopamopnas paboma: ObopynoBanue s
«M3mMepeHune nokasaress 71a00paTOpHBIX padboT
IIPEIOMJIEHUS BOJIBI) u YYCHHYECKIX
29 OTIBITOB
Kak orinunuarorces nokasarenu Ob6opynoBanue s
30 IIPEJOMIICHHUS IIBETHOTO CTEKIIA JIEeMOHCTpalui
9. ®u3uKa aToMa M ATOMHOT0 siApa (44)
[Tormomenne u  ucnyckanue | KomnerorepHoe
cBeTa o0opyoBaHue
31 atoMaMu. Ontuueckue cuekTpsl. | KommnberorepHoe
N3mepenne KIIJ[ comHeyHOM obopynosare
32 Oarapeu
BnusiHue pagnoakTHBHBIX
33 W3ITy4eHUH Ha KUBbIE OPraHU3MBbI
CriocoOblI 3a1uUThl OT
34 PaZAMOaKTUBHBIX U3ITy4YEHUI
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