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INOSICHUTEJBLHAS 3AIIMCKA

CoBpemeHHOMY OGIIECTBY HYXHA JTHUHOCTS C HEOP/IMHAPHBIM, TBOPYECKHM MBIIIICHIEM,
[IMPOKAM KpYro30poM, yMERomas CTaBATh M peIiaTh OpUrMHaNbHBIE 3aiaud. [IpoGiema
ACTCKOH ONApEHHOCTH B HAIlel CTpaHe HMeeT TOCYyZapCTBEHHOC 3HAYEHHE, IOITOMY He
CIy4allHO CEroJHS YACISEeTCs 0c060e BHUMAHHE Pa3IMYHBIM IPOrPaMMaM, HAIPABICHHBIX HA
PasBUTHE CIIOCOOHOCTEH JIeTell U 0JapeHHOCTH.

JIrobomy 06IIecTBY HYKHBI OfapEHHbIe JIEOTIM, U 3aJa9a 00IIECTBA COCTOUT B TOM, YTOGKI
PaccMOTpPeTe U pasBUTH CIIOCOOHOCTH BCEX €ro MpeicTaBuTeNeil. K OOJBIIOMY COKaTECHHIO,
AATICKO HE KaXK/IBIM YENOBEK CIIOCOOEH Pa3BUBATH CBOM CIIOCOGHOCTHL

Cpemu MHOTOYHCIEHHBIX TIPHEMOB paboTEl, OPHEHTHPOBAHHBIX Ha HHTEJJIEKTYaIbHOe
Pa3sBUTHE IIKOJILHUKOB, 0CO00€ MECTO 3aHUMAIOT MPEAMETHbIE ONUMITHAIbL.

YdacThe MIKOJBHUKOB B JHCTAHIHMOHHBIX OJIIMITAAZIaX PErHOHAIBHOTO, Poccuiickoro,
Beepoccewiickoro m Mexaynapomtoro YPOBHS MMECT IEJIbIA P IPUBJIEKATEIHHEIX MOMEHTOB 1
AJIST YYCHHKA, U JUTSL POLMTENEH, U IS yUHUTeIIeH:

¢ JaeT BO3MOXHOCTh IIKOJbHUKAM U UX YUHTEISIM 3aIlUIIATh YUeCTh CBOSH LIKOJTBI,

¢ CO3MACT CUTYAIHUIO yCIIeXa, IOHUMAET HHTEPEC YYAIUXCA K H3YYCHHUIO peaMera;

¢ U0 HTOTaM MPOBEACHUS ONMMIMANBI YYUTENS, YUCHHKA H HX POIMTENN MOTYT
O3HAKOMHTBCS C PE3YJIbTATaMU BCEX YUACTHHKOB IO HECKOIbKUM KPUTEPHAM: 110 KjIaccam, I
PETHOHAM, TI0 HACC/ICHHBIM ITYHKTAM, y3HAaTh CBOU PE3YJIBTAT H CPABHUTE €r0 ¢ TYUIIAM;

® KaX/Ibli YY4aCTHHK MMEET BO3MOXKHOCTH TIOTYYHTH AHIIIOM IIpU3€pa WKW YYacTHUKA,
CePTUGUKAT /ISl MIKOIBHOTO TTOPTHOITHO.

Hononuurensras o6meo6pazoBarensHas obuiepassuBarommas mporpamma «l11koma 10HOTO
MCCIICNIOBATeNs)  — TPOrpaMMa  eCTECTBEHHOHAYYHONW HAIPaBICHHOCTH. O6pazoBarensHast
IIporpamMMa 3aTparusaeT OCHOBHOe obuiee obpasosaHue, paccumTaHa Ha 1 Tox B 06beMe 360
HacoB B TOX, OPHUCHTHPOBAHA Ha pPA3HOBO3PACTHYIO rpymmy 7-14 ger. B Iporpamme
YAUTBIBAIOTCS BO3PACTHBIE M MHIMBU/yaJIbHBIE 0COGCHHOCTH 06y YAIOIMXCH.,

Ocoboe  BHEMaHWe yIencHO COZCPIKAHUIO,  CIOCOOCTBYIOMIEMY  (hDOPMUPOBAHHIO
COBPEMCHHOM ECTECTBEHHOHAYYHON KAapTHHBI MHpa, MOKA3aHO IIPAKTUYECKOE MPUMEHEHHE
OMOTIOTHYECKHX 3HAHHUIA,

ITporpamma OpPUEHTHPOBAHA Ha  pa3BUTHE II03HABATENILHON AKTUBHOCTH,
CaMOCTOATEIIBHOCTH, TIOO03HATEILHOCTH, HA JONOTHEHHE K YIIyOJieHHEe MIKOIBHBIX MPOrpaMM
IO OHWOJIOTHH, OKOJOTUH, XUMHUH, CrocoOCTBYeT (DOPMHpPOBAHWIO WHTEpeca K HAy4YHO-

HACCJICIOBATEIIECKOM JIEITENBHOCTH yganmuaxcs.




AKkmyanenocms  mpoepammel B TOM, UTO OHa JaET  BO3MOXKHOCTH  OOOOIIUTE,
CHCTEMATH3MPOBATH, PACIIMPHUTE HMEIOIMECS Y 00YUAOINXCS TIPECTABICHNIS O MHOT000pa3uu
H SHAYCHHA €CTeCTBOSHAHMSI, TIOATOTOBHTH K OJIMMITHAAM, KOHKYPCAM PasIHgHOrO YPOBHEHH.

Hoeusna npoepammer 3aKmodaeTcs B codeTanmm PasIMYHEIX (HOpM PaGOTHI, HAIPABICHHBIX
Ha JIOTIONHEHUE 1 yriyOneHne o01meo0pa3oBaTe bHbIX 3HAHUH 10 XUMUH, OMOTIOTHH U (hHU3HKe,
C OTIOPOH HA MPAKTHYECKYIO IEATSIBHOCTD | C YUETOM PErHOHATBHBIX 0COGEHHOCTEH,

[lemarorudeckas nenecoo6pasmocts IIpOrpaMMbl  3aKIIOYaeTCss B TOM, 4YTO MPH ee
peanusanuy, y o0y4aromuxcs: BOSHUKAET HHTEPEC K CCTECTBO3HAHUIO, PACIIUPSIETCS KPYro3op,
Pa3BUBAIOTCA KOMMYHHKATHBHLIE Ka4ecTBa JIMYHOCTH, M KAk pe3yipTar — yyactue B

OIMMITNaJIaX, KOHKYPCax PasHOIO yPOBHSI, HAYYHO-HCCIEI0BATENbCKIX KOH(EPEHIIHSX.

HEJIb Y 3ATAYN ITPOTPAMMBI

OcHOBHOI WeNbI0 JAHHON HPOrPaMMBI ABJISETCS HOBBIIEHIE HMHTEPECA IIKOIBHHUKOB K
M3YYEHMIO OHOIIOTHH, XHMHH W (U3HKH, a TAKXKE CO3NAHME ONTHMATBHLIX YCIIOBUH  miist
ONapCHHBIX IIKONEHUKOB, MMEIOMMX BEICOKMH yPOBEHE 3HAHWH 110 STHM IIPSIMETaM.

3agayum pOrpaMMBI COCTOST B CIEAYIOMIEM:

I. Jlate HeoOX0MUMYFO 6a3y 3HAHWI 110 OCHOBHBIM OIPENCTCHUAM U 3aKOHOMEPHOCTAM
[IPEIMETOB.

2. 3aKpemuTh 3HAHUA 0 OUOTHYECKUX H A0HOTHYECKHX B3aUMOCBS3SX B OKOCHCTEMAX.

3. [IpoBecT COOCTBEHHLIE HCCIEIOBAHUS U ohopMHUT HX B BHAE Y4eOGHO-
UCCIIEIOBATENBCKUX paboT.

4. OcBouTh TIpOCTEiilIME METONMKH WCCIEeNOBAHMN U TeXHUKY KaMepalbHOHI
00paboTKH pPe3yILTATOB.

& Hayunts 6BITH Oprannsaropamu mposeienus HAyYHO-UCCIIEIOBATEIILCKHAX aKI[IH.

6. BbisiBUTe M pasBuTE y 00ydarommxcs TBOPYECKMX CIOCOOHOCTEH W HHTEpeca K
Hay4IHO- UCCIICAOBATENLCKON 1 TIPOEKTHON JeSITeTbHOCTH.

7. Co3gaTe HEOOXOMMMEIE YCIOBHS IS MONJCPKKHA ONAPEHHBIX JeTed, MOMOYL

yyuamumcesa p3306paTBCSI B HauOOJEEe CIOXKHBIX AJs IIOHUMAaHUA BOIIpOcax 6I/IOJIOFI/II/I, XUMHHU U

buzuKy.

8. [loBbiaTh MHTEpEC yUaIMXCS K H3YUICHHUIO Ouosorun, XuMun 1 QU3HKH.

o, Pacmmpsate u  yraoy6nsare 3uaHus o (akropaX, BIMSIOMMX HA pasBATHe
€CTECTBO3HAHMS.

10. @opMHPOBATH 3HAHHUS O JJOCTHIKEHHUSIX COBPEMEHHOM OMOIOTUH, XUMUK H (PU3HKH.

B Pe3yJIbTaTe U3yUeHUA IpeaMeTa yyaluecs JOJIKHBI npnoGpecm OIIPEACITICHHBIC 3HAHUS

U YMEHHS].




OOyuaronmnecst 10/KHDBI 3HATH:

. OCHOBHBIC MPU3HAKHU JKUBOTL'O (O6M€H BCIICCTB, MUTaHUE, AbIXaHUE, POCT, pasBurue,

pPa3MHOXKEHHE);

®  XHMHUYCCKMM COCTAaB KICTKH, 3HAYCHUE OCHOBHEIX OPraHMYeCKUX M HEOPraHHYECKHX
BEIIECTB;

®  0COGEHHOCTH CTPOCHHS SUIEPHBIX U OE3BANIEPHBIX KIIETOK;

®  BAXHCUIIHE OTIHYMA OCOOEHHOCTEH CTPOCHMSI PACTUTEIBHBIX KIETOK, OCHOBHBIE
IEPTHI CTPOCHUS SIIEPHOM KIIeTKH. BaskHeie (byHKIMHU ee OpraHOMIOB; THIIEI JIEJICHUS KIIETOK
UX POJIb B OPTaHU3ME;

®  O0COOEHHOCTH CTpPOEHHS TKaHEH, OpraHoB M CHCTEM OpraHOB  PACTHUTEIBHBIX
OpPraHu3MOB;

®  OCHOBHBIC XH3HCHHBIE (DYHKIIMU BCEX BAYKHEHIIIHX TPYIII PACTUTENBHBIX OPraHU3MOB
(nuTaHme, nBIXaHME, HEPEMCIICHUE BEILIECTB, BBIIEICHHE, OOMEH BCIIECTB, PETYJISIHs,
PasMHOXXEHHUE, POCT H Pa3BUTHE);

®  XapaKTCPUCTUKY IIPUPOIHOIO COOBIIECTBRa, O9KOCHCTEMBI, LIEITH TUTAHHUS;

¢  TJIaBHBIC AHATOMHYECKHE TIOHSTHS, TEPMUHLL,

¢  OTallbl Pa3BUTHUS YEIOBEKA 10 POXKICHUS 1 IIOCITE POXIICHHUS;

®  00uyro aHATOMHIO U (pyHKIHH OpraHOB, CHCTEM U allIapaTos.

Oﬁvqaloumec;[ JO0JIKHBI YMETh:

¢ PpacnosHaBaTh OpPraHOMIBI KIETKHU; y3HABATE OCHOBHBIE (hopMBI IIBETKOBOTO pacTeHus:;
PaCIlO3HABATE OPraHbl K CHCTEMBI OPraHOB H3Y<IeHHBIX OpraHU3MOB; COCTABIIATh IIPOCTEHIIHE
[EIU MUTAHUS,

® Pa3sMHOXATh KOMHATHBIE PACTCHHUS PA3THIHBIMHA BEreTATHBHLIME cnocobamu;
TTOTIB30BATECS JTYIIOK M Y4EOHBIM MUKPOCKOIIOM, TOTOBUTE MHUKpPOIIpenapaThl;

® OIPCICIUTE (Ha AHATOMHYECKUX PUCYHKAX, CXeMax, MOJICTISIX) OPTaHbl, UX TTOJOKEHNE B
TEJIE YeJIOBEKA,

® II0JIb30BATBECSI OCHOBHOM U JTONOTHUTEILHON JIUTEPATYPOH 110 AHATOMHUHU ¥ (PH3HOIOTUK

YCJIOBEKA U YKUBOTHEIX.

INIAHUPYEMBIE PE3VJILTATBI

Bxroyaror JIMYHOCTHEIE, METalpeIMETHbBIE U IIPEIMECTHERIE PC3YyJIbTATBI OCBOCHUS
I/I3y‘{eHI/IC IporpaMmabIl KPY>XKa 1a€T BO3MOXKHOCTE JOCTHUYD CICAYIOIIUX JHYHOCTHBIX

pe3ynabTaToB:

¢ SHAHHC OCHOBHBIX IPHHIIMIIOB U IPABKIT OTHOIIEHHS K KUBOM IPUPOJIE;
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® (OPMUPOBAHKE ITHIHOCTHEIX IPECTABICHHUH O IENOCTHOCTH PUPOIEL,

* (hOPMHPOBAHHE OCHOB SKOTOTUUECKOTO CO3HAHUS Ha OCHOBE IIPU3HAHUS [[EHHOCTH
KHU3HH BO BCEX €€ IIPOSIBICHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOT0, OEPEKHOI0 OTHOIIEHHS K
OKPYXKAIOIIEH Cpejie U ParHOHAIBHOTO IIPUPOIOIOIH30BAHUS,

® CQOPMUPOBAHHOCTE TO3HABATEILHbIX HHTEPECOB U MOTUBOB, HAIPABJIEHHbIX Ha
M3YHCHHC XKUBOU MPUPOLIBI; MHTEIIEKTYAIbHBIX YMEHHH (0KA3BIBATE CTPOHTH PACCYXIECHHUS,
aHAJIM3UPOBATE, IENIATh BBIBOJIBI); ACTETHUECKOTO OTHOIIEHHUS K KHBEIM o0beKTaMm;

® (HOPMHPOBAHKE THYHOCTHBIX HPEICTABIEHUH O IIEHHOCTH ITPUPOIBL, OCO3HAHHE
3HAYMMOCTH U OOIIHOCTH II06aTBHBIX TIPo6eM YeJI0BEYECTRA;

MeranpeaMeTHBIMHA Pe3yIbTATAMH OCBOCHIS SIBIISIOTCS:

¢ SHAKOMCTBO C COCTABIAIOMMMH HCCIETOBATENbCKON M IIPOSKTHOR JEATEINbHOCTH,
BIJIIOHAsA  yMCHHE BHJCTH IPOOJEMY, CTaBHTH BOIPOCHL, BBIABHTATH THIIOTE3bI, JaBaTh
ONPEICICHUS TOHATHSIM, KIaCCHQUIUPOBATE, HAOMIOAATE, TPOBOIUTE 9KCIIEPUMEHTHI, IeJIaTh
BBIBOJIBL 1 3aKIFOICHUS, CTPYKTYPUPOBATE MATePHal, OOBSICHSTS, JI0Ka3bIBATh, 3AIUINATE CBOU
uJiew;

* (dopmupoBaHHe ymeHms paGoTaTh C PA3IUYHBIMU  HCTOYHHKAMM OHOJIOTHYECKON
UHQOPMAIUK: TEeKCT yueGHMKa, Hay4YHO-IIONYIAPHON  JIUTEPATypo#, OHOIOTHYECKUMHU
CIIOBAPAMH CLIPABOYHUKAMH, aHATTM3HPOBATH U OLICHUBATH HH(OPMALIAIO;

® (DOpPMHPOBAHME W  pPa3BUTHE KOMIIETEHTHOCTH B 00IacTH  MCHOIB30BAHMS
MH(OPMAIHOHHO-KOMMYHAKATHBHBIX TeXHOIOTHI

¢ YMEHHC CaMOCTOATENbHO IUIAHUPOBATH IYTH JOCTHIKEHUS [elel, B TOM Uucie
AJILTCPHATHBHBIC, OCO3HAHHO BBIOMpPATh Hauboliee o(hpeKTUBHbIE CIIOCOOD perieHus: y49eOHbBIX U
MO3HABATENBHBIX 337144,

¢ YMCHHUC COOTHOCHTb CBOM JEHCTBHS C TLIAHAPYEMBIMH De3y/IbTATAMH, OCYILECTBIATH
KOHTPOJIb CBOCH JNEATCNTBHOCTH B NPOLECCE NOCTHIKEHHS Pe3yibTara, OIIPENIENATh CIOCOOEI
ACHCTBHH B paMKaX IIPE/IOKEHHBIX YCIOBHN 1 TpeOOBaHUN, KOPPEKTHPOBATH CBOM IEHCTBHS B
COOTBETCTBUY C U3MEHAIOIIEHCSI CUTYyaITHeH;

* (OpMHpOBAHHE W  pPAa3BUTHE KOMIETEHTHOCTH B 00JIaCTH  HCIOJIB30BAHUS,
HH()OPMAaIOHHO-KOMMYHUKAIIHOHHBIX TEXHOIOI M (UKT-xommerennmn).

IpeameTnbIMuU pe3yabTaTamMu 0GydeH s SBISIOTCS:

® YCBOCHME CHCTEMBbl HAYYHBIX 3HAHMH O XUBOW mHpupome u 3aKOHOMEPHOCTSIX €8
pasBuTHA, 11 GOPMUPOBAHHS COBPEMEHHBIX MPELCTABICHMI O CCTECTBEHHOHAYYHOU KapTHHE

MHDa;




° (dopMmupoBaHHE  TIEPBOHAYANBHBIX CHCTCMATU3UPOBAHHBIX  MPENCTABICHHN o
OHOIOTHYeCKHX 00BeKTax, TIponeccax, sBICHHUAX, OBIAJECHHE MOHATHHHBIM arrapaToM
6uooruy;

® IPHOOPETEHHE ONBITA HMCIIOTb30BAHUS METOZIOB OUOJIOTHYECKON HayKu m [IPOBEIECHUS
HECIOXHBIX OHOJOTHYECKUX OKCICPUMEHTOB U U3YUYCHUS IKHBBIX OpPraHU3MOB, IPOBEICHUS
OKOJIOTHIECKOr0 MOHHTOPHUHIA B OKPYIKAOIIEH cpene;

® O00BsACHEHWE PONM GHONOIHMH B NPaKTAYECKON JEATENBHOCTH JIOMEH, MecTa u pom
HCJIOBEKA B IPUPOJIE, POACTBA OOIIHOCTH IPOUCXOKICHNS 1 SBOJIFOLMHU PACTEHUH U KMBOTHBIX:

® OBJIAJICHHE METOIaMHU OHOJIOTHYECKOM Hayku; HabJIIONEHHE U ONMCAHNE GHONOrHUECKIX
OOBEKTOB ¥ TPOILECCOB; IOCTAHOBKA Oromornyeckmx OKCIIEPUMEHTOB W OOBICHEHHE WX
PE3YIIbTATOB;

® (QopmupoBaHue IIPEACTABICHUE O 3HAYEHUH OWOJOTHYCCKUX HAayK B peIIeHuH
JOKATBHBIX M TIJOOATBHBIX  3KOJOTMUECKUX IpodsieM, HeoOXO0IUMOCTH DPalvoOHAIBEHOIO
IPUPOJIOIIONB30BAHMS, 3AIMMTEl  3J0POBESL  JHOEH B YCIOBHSIX  OBICTPOTO H3MEHEHHS
OKOJIOTHIECKOr0 Ka4ecTBa OKPYIKAIOMIEH CPEIbI;

® CpaBHEHHE OHOJIOTHYECKHX OOBEKTOB M IIDOLECCOB, YMCHHE J€NaTh BBIBOALI U

YMOBaKIIOUYEeHUS HA OCHOBE CpaBHCHUS.

1. YYEBHO-TEMATHYECKOE IIVIAHUPOBAHME

Ne | Mecsinn ®Dopma 3aHsTHI Kon- | Tema 3anstus (035(0) ]
BO [PEro1aBaTess
4acoB

1. | Cenrsabps | Ilpakruueckue 3austus | 6 DIeKTpuYecTBO u | Axuesa P.U.

MarHeTH3M
2. | Okts6ps | IlpakTuueckue 3amstas | 6 Tennosrie spnenus Axuera P.U.
3. | Oxra6ps | IlpakTudeckue 3amsrtus | 6 3akon  coxpamenwust | Axdega P11,
DHEPTHUH

4. | Hosbps | IIpaxtuueckue 3amstus | 6 Mexanwnka Axuesa P.11.

5. | Hosi6ps | Ilpakrudeckue 3anstus | 6 Borannka — Hayka o | Axmerosa JLA.

pacTeHwHsIX

6. | Jlexabps | IlpakTuueckue 3amstas | 6 OCHOBHEIE OTKPEITHS | AxMeToBa JLA.

B 001aCTH 6OTaHUKH.
7. | Hexabps | Ilpaxtuueckue 3anstas | 6 3oosorus — mayka o | Axmerosa JLA.,




JKUBOTHBIX

8. | SmBapn [pakTudeckne 3austus | 9 Y nuBuTENBHBIH MHD | Axmerosa JLLA.
HACEKOMBIX
9. | ®eppans | [TpaxTuueckue sansTis 12 Hayku 06 opranmsme | Axmerosa JLA.
9eI0BeKa
10. | ®espans | IpakTuueckne 3aHATUS | 4 Mup Bemects
11. | Mapr Ilpaktuueckue sanstas | 15 Xumuyeckne
TIPEBPAIIICHHS;
YIAMBHTEIILHBIE
SIBJICHUSI
12. | Anpens | Ipakruueckue sanstms 12 Xumust — y mac gomal
13. | Mait Ilpakruaeckue 3amstus | 12 PactBopsr: qTo
OTJIMYAET KUCIIOTY OT
IET0YH
106

2. COAEPKAHME IIPOTPAMMUBI

1. Anaromus. Oprannsm gesroBexa (6 yacos).

AHaTOMUSI YeI0BEKa — 0 1HA U3 byHIaMEeHTATbLHBIX JUCLHUIIINH B CUCTEME
OHOJIOrHYecKoro o0paszoBaHmusL. Opranusm Yesoexka. Meroxbr u3ydenus anatomum, OtkpbiTHS B
00JIaCTH aHATOMMUH.

2. 3001101051 — HAayKa 0 JKHBOTHBIX, OCHOBEI cHCTEMATHKH B 300710THE (6 gacon).

3HAKOMCTBO C OCHOBHBIMH TaKCOHAMI 300JIOTHYECKON cHuCTeMaTHKH.  (CHOBHEIE
OTKPBITHS B 00/1aCTH 300510ruH. O3HAKOMIIEHHE ¢ TCKCTaMH OJIMMITHATHBIX 33184 IIPOIILIHIX JIET.
Pemenne onmumnuanusix 3amay.

3. YauBuTeanHbIii MHP HaceKoMbIX (9 yacos)

Knace Hacexomere. O6mmas XapaKTepUCTHKA Kiacca. MHOroo6pasie HACEKOMBIX,
Ocobenroctu CTPOCHHSA  HACEKOMOro (Ha mpuMepe JOOOro KPYIIHOI'O  HACEKOMOTo).
Hepensmxenue. [Turanme. Hbixanue. PasMHOXeHHE 1 PAa3BUTHE HACEKOMBIX. THIBI pasBuTHS.
Baxcmetiimue oTpsiipr HacekoMmbx ¢ HCIOJHBIM IIpeBpatenuem: IIpaMokphbe, PaBHOKpBLIBIE 1
Knomer. Baxueiimue OTPAZIbI HACCKOMBIX C IOJHBEIM IIPEBPAILECHHEM: babouxn, Crpekossr,
Kectkokprubie (Kykn), JIByKpELbIe, Ilepenonuarokpsuisre. Hacexomsle, nanocsmume Bpes

JIECHBIM U CEIBbCKOXO3SIMCTBEHHBIM pacTeHusIM.




Onomamnusanue HACEKOMBIX Ha MHpHEMepe TyToBOro u Ay060BOro LICTKOIIPSIIOB.
Hacexomsple - ICPeHOCYMKY 3a00/IeBanuil YenoBeka, Bopwba ¢ neperocunxamu 3aboseBanmii.

[Tuensr u mypasem - OOLIECTBEHHEIE HACEKOMBIE, OcobennocTyr ux xusuu u OpraHu3anuu

KU3SHU "enosexa. Pacturensrostupre, XUIIHBIC, Na/aNeeIbl, IapasUThI 1 CBEPXIAPa3UThI Cpesn
IUPCACTaBUTENICH  HAceKOMBIX. Ux OmoreorneHoTHueckoe u IIPaKTUYECKOE  3HAuYCHHeE.
Buonormueckuii ciocos 00pBOEI ¢ HaCeKOMBIMU-BpenuTensivu. Oxpana HaceKoMbIX B PB.

4. DirexTpuuecTBO H MarneTnsm (12 yacon)

OneKTpusamms Ter. DnexTpryeckmii 3apsi. Jlsa Buja snexTpuueckux 3apszioB. 3akoH
COXPAHCHHS 3IIEKTPUYECKOro  3apsiza. OnexTpryeckoe more. Hanpsoxenwe. Konnencarop.
OHEPIHS HMEKTPHUECKOTO [0S,

Hocrosmnment  smexrprueckmii  Tox. Cuma Toka. OlekTprueckoe COIIPOTHBIICHHE.
OJexTpudeckoe Hanpsokerue. [Iposoxuuky, AUSJICKTPUKYA U MOJYIIPOBOMHHKH. 3akoH Oma JULST
YUacTKa SIEKTPHYEeCKOH nenu. PaGorta u MOIIHOCTE 9JICKTPUYECKOr0 TOKA. 3aKOH [oxoyns-
Jlenna. Tlpasuma 6e3onackocty IpH paboTe ¢ UCTOUHHKAMH SJIEKTPHYECKOIO TOKA.

Habmonars senenns SJICKTPU3ALMH TEJl IIPH CONPUKOCHOBEHHU. OOGbscHSTE TBTEHNS
ONICKTPU3AMU TEN U B3AUMOIECHCTBHS SMEKTPHYCCKUX  3apsinoB. Mccnenosath  neicThus
SMCKTPUYECKOTO TOJISL Ha Tela U3 IIPOBOJHHUKOB ¥ AUANEKTpHKOB. Cobupars SIICKTPUYECKYIO
Lenb. Vsmepars cumy Toka B SJIEKTPHYECKOH WeM, HampspkeHHe Ha yyacTke Iiemnmu,
SICKTPHYCCKOE  conpoTuBIeHne. Mecnenoars SaBHCHMOCTL CHJIBI TOKA B HPOBOAHHKE OT
HAMPSDKCHMST HAa ero xoHmax. Usmepsts paboty u MommHocTs ToKa SJIEKTPUYECKOH Iiemy.
OObACHSTE sBNIEHMS HAarPEBAHUS MPOBOJHUKOB SNEKTPHUECCKAM TOKOM. 3HaTh W BBITONHATH
lIpaBuIIa 6e30macHoCTH mpu pabote ¢ UCTOYHUKAMH TOKA.

ONEKTPU3aUS ONekKIBI 1 METONB ee  ycrpamenus. [IpaBmmna GesomacHocTn npu
TPaHCIIOPTUPOBKE M NEPETMBAHUK TOPIOUNX REIECTR. Brusmme crammonaproro AJIEKTPUYECTBA
Ha OMOJIOTMYECKHEe 06HEeKTHL

Hcnonb3opanue SMCKTPUICCTBA B IIPOU3BOJICTBE, OBITY. [IpaBuna 6e3zomacuoi paboTs! ¢
SJICKTPUIECKUME  [IPUOOpaMH B IIKOJE o 7ioMa.  3HAaKOMHTH  yuamuxes co 3HAYCHUSIMHU
0€301macHOro HANpPsHKEHNS i CHITE TOKa.

Koporkoe sambikanme u ero nocnenctTeus. Ilpenoxpanureny u Bpen “xkydkoB”. Poip
3asemiienust. Pacckasars o mosenennu 5o BPEMSI TPO3BL

OO0bscHUTE yuammmmcs, TIOYEMY OIACHO KacaTbCsi OMHOP BBICOKOLO HANPSOKEHHUST WITH
TpaHC()OPMATOPHOH Gy K. buoanexrponorenimans.. IIpaBuna mosenenus BGmu3n MecTa, Ije
00OpPBAHHBIA MPOBOA  BHICOKOTO HANIPSIKCHUSL  COLPUKACAETCS ¢ 3eMilel. AtMmoceprOe

SJIEKTPHUYECTBO.




DIEKTpHYeCKHit CII0co6 ogrcTKH BO3JlyXa OT IBLIH.

Paspsan monmumit u ucroumnky Paspymenus o3ona. Msmenenue snekTpomnposogsocTn

3arpA3HEHHOM aTMOC(hepBL.

MarHuuTHEIC SBIICHHS

IocTostHHBIE MATHUTEL Bsaumoneticreue marautos. MaruutHOE mote. MarauThoe roJje
ToKa. JleficTBIEe MarHUTHOTO OISt Ha IIPOBOJHUK C TOKOM.

ONeKTPOABUTATE D IIOCTOSIHHOT'O TOKA.

DJeKTpOMaruuTHas HHIYKITHSL. 3neKTporeHepaTop. Tpchq)opMaTop.

OKCHEepUMEHTATBHO U3ydaTh SIBIICHUS MArHUTHOTO B3aMMOICHCTBHS Tell. Wzyuyats

FABJICHHS HaMarHUYMBaHWs BeIecTBa. Mcemenopars AEHCTBHE SNEKTPUUECKOrO TOKA B LIPSIMOM
[IPOBOZHMKE HA MAarHUTHYIO CTpenKy. OOHapy»XUBATH JEHCTBHE MarHaTHOIO TIOJIS Ha
IIPOBOAHUK € TOKOM. OOHApyKUBATH MATHHTHOE B3aUMOJECHUCTBHE TOKOB. Wzyuars IPUHIIHIT
JEUCTBUS BIICKTPOABUTATENS.

Biusiane MarHuTHBIX O6ypp Ha CaMOYyBCTBHE YEIOBEKAa. [IpuMeHEHWe MAarHWTOB B
MenunuHe. Mcrnonb30BaHHEe MAarHUTHEBIX CCpexKEK, OpacieToB, MArHUTHBIX IpUOOPOB st
IIPOpaIMBAHUS CEMSIH.

QHCKTDOMEH"HI/ITHBIG Konebanus u BOJIHBI.

OIIEeKTPOMarHUTHBIE KoseOaHusI. ONeKTPOMAarHUTHEIE BOJIHEI. Biusaue
SJICKTPOMArHUTHBIX U3JIYYEHUH Ha )KUBBIE OPTaHH3MBbI.

IIprHIAITET paMoCRs3y U TeeBHIeHNMS.

CBeT — oeKTpOMarHuTHasS BOJIHA, [Ipsimonuneitnoe pacrpocTpaHeHHe CBeTa.
Orpaxenue u mnpenomienue crera. [Liockoe 3eprano. Jluusel. DoKycHOE paccTosHuEe W
OITHHCCKAs CHta TUH3bL. ONTHYECKHE TPHOOPBL. Hucrtiepcus crera.

1. Tlonyuenue u3obpaxenuit ¢ IIOMOIIBIO COOUPAIOIIEH JTHH3EL

OKCIIePUMEHTATHEHO U3y4aTh SBJIICHHE BJICKTPOMATHHTHOMN uHayknuu.  Ilonydgarp
TEPEMEHHBIH TOK BPAIIEHHEM KATYIIKH B MATHHTHOM TIOJC. OKCIIEDUMEHTAIILHO H3y4aTh
ABJICHHE OTpaKeHHWs cBera. lccienoBars CROMCTBA 1300paXkeHusT B 3epKae. N3amepsrs
(oxycHoe paccTosHue cobuparomen JTHH3HL. [omyyars u306paxenue c IIOMOIMIBIO coOUparoIeit
mmH3eL. HaGmonaTs ssnenne JUCIIEPCUY CBETA.

Birsinue MarHuTHOTO TOMTS HA GHONTOrHYECKME OOBEKTEL

[Tpeumyrnectso AIEKTpoTpancnopra. CrocoObl SKOHOMUH snexkTposHepruu. I'9C. JIDII,
YXyniienue speHus u YIBTPapHONETOBOE U3TyUYEHHE.

Msmenenne mpospaunoctu atMoc(epsl o AeiicTBreM aHTPOIIOTEHHOTO (haKTOpa U ero
9KOJIOTHYCCKUE TOCTIENCTBHU.

[Ipodunakruka BAIITUTHI I'71a3 B IPKUM COMTHEYHDIH ACHB, B ICHBIA 3UMHUH JIeHp, Ha BOJIE.
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KBaHTOBEIE siBTICHUSL.

Crpoenme aroma. [lnamerapHas monens aroma. KBAHTOBLIC nocTynatsl - bopa.
Jluneyatele CHEKTPEL. ATOMHOE a1po. Cocras aTOMHOTO sipa. SIepHbIe CHITEL Hedexr Macc.
OHEPrus CBA3M ATOMHBIX anep. PagmoaktuBHOCTS. MeTomb! PErUCTpaIMU SAEPHBIX U3ITYUYECHHIH,
snepuble peaxiuu. SnepHbiit peakTop. TepmosinepHble peaknuu.

Binsiaue  pagMoOaKTHBHBIX —H3TYYCHHH HA  SKHUBbIC OpraHu3Mbl.  DKOJOTHUECKUE
pOOIEMBI, BOSHUKAIOIIKE TIPH UCIIOTB30BAHAM ATOMHBIX DJIEKTPOCTAHLIAHN.

Habmronars nmneiiuarsie crexkTpe u3nydenus. HabmomaTte Tpeku anbga-yactui B
kamepe Buibcona. Berumcnsars nedexr mace u SHEPIUIO CBsA3M aToMoB. Haxomuts mepmon
THoJypacrana pamvoakTHBHOTO ayemeHTa. OOCyXmarth MpoOIeMbl BIHSHHUS pammoaKTHBHBIX
U3JTYYEHUI Ha KUBBIC OPraHU3MBlL.

KommonenT JIO

OnacrocTh HOHM3HUpYOLIeH paguanuu. EcrecTBeHHbIH paIuanroHHbIN QOoH.

ASC m uX cBA3b C OKpyKaroImei cpeoil. Karacrpoga na YeproGeimeckoit ADC u e
MTOCIEACTBHSL.

OKOIIOTHYECKHE  TIPOOIEMBI  SIIEpHOM JHepretuku  (OezomacHoe — XpaHEHHE
PaIMOAKTUBHBIX OTXOIIOB, CTENEHb PHCKA aBAPKH HA AaTOMHBIX SJIEKTPOCTAHIHSX).

JlyueBast 6oe3Hb.

slnepHas BoiHa — yrpo3a KU3HH Ha 3eMire.

S. borannka — Hayka o pactenusx. OCHOBBI CHCTEMATHKH B GOTAHMKE (12 gacoB).
3HAaKOMCTBO C OCHOBHBIMH OINTHYCCKHMU npubopamu. Busr Jym, ycTtpoifcTBO M mpaBmia
paboThL. MUKPOCKOI, €ro ycTpoHCTBO u npaBuna paboTel ¢ HEM. Mcropus u3obperenus
MHKPOCKOTIA. 3HAKOMCTBO C OCHOBHBIMH TAKCOHAMHM OOTAHHYECKOH CHCTEMATHKH. TexXHmKa
OesomacHocTH. OCHOBHBIE OTKPBITUS B 0061aCTH GOTAHHKL.

Meimnenre u peus. OMonuu. THIBEI DMOIUOHATLHBIX COCTOSHUL. Jlmgnocers. Bamatkm
magHocTd. Tanamr, passutHe cmocoGHocTed. TemmepamenT u Xapakrep. Bonesrble xauecTra
m9IHOCTH. O3HAKOMIEHME C TEKCTAMH OIMMIHATHBIX 3473y nponuislix Jjer. Pemienue
OJIMMITHAIHBIX 3a/1a4.

6. TenyioBbIe siB/ieHuEst (6 YacoB)

TenoBble siBJIEHUS

Temnosoe pasnosecue. Temieparypa. Bryrpenmss sHeprus. Pabora u Terutonepenaua.
Buner temmonepenaun. KomumdyecTBO TEMIOTHI Ucmaperue u koumeHcarus. Kunenue.

Braxknocts BO3oyXa. [InaBnaenue u Kpucrajin3alusl. 3axoH COXPAHCHUS DHEPIrUU B TEILIOBBIX

mporeccax.
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[Ipeobpazoanmus SHCPIMH B TEMNOBBIX  MaIIHHAX, KIIT  remmoroit  mammmms;,
Oxonorndeckue mpobemsy TEILTOOHEPTETUKH.
Hemoncmpayuu:

1. [pusnwn peitcreus TepPMOMeTpa.

2. TennonposogrocTs Pa3IMYHBIX MaTePUAIIOB.
3. Komsexuwust B sxumkoctsax i razax.
4, Termnonepenaua myrem U3JIyYeHUS.
5. SIBnenne ucnapenus,
6. Habmonenne xonnencamnmn [IapOB BOIBI HA CTAKAHE CO JIHIOM.
Jlabopamopnsie patome: u OnbIMbL!
1. Usyuenue snenus temmoo6mena TPH CMCIIMBAHUH XOJIOJHOM U ropsueit BobL.
2. Hcenenosanme nponecca UCIIAPCHHS.
3. Msmepenne BraxuocTy BO3/yXa.
Xapaxmepucmura ocnoenuix 8U006  desmenvrocmuy yuenuxa (na yposme yyebupix
oeiicmeui):

Habmonars mmenenne BHYTPEHHEH SHEPTHH Tena mpu TeIuIonepeiavye u paboTe BHEIIHNX
cun. Mcenemosare sBienue TEMI000MEHA TPH CMEIUBAHKIY XOJIOMHOM ¥ TOpsYel BOJEL
Beraucnars kommuectso Temiors; 1 YICTBHYIO TEIIOEMKOCTh BEIECTBA pU Temonepeaye.
Habmonars w3menenus BHYTPEHHEH OSHEPrum BOIBI B pesynbTare ucnapenus. BeramcsTs
KOJIM9eCTBa TEIIOTEl B Hponeccax TCIUIONIEpElaYl IIPU IUIABJIEHUH U KpHUCTaLIH3aIuy,
UCIIAPCHUM W KOHAEHCAIMU. BerauciisTs YACIBHYIO TEIUIOTY IUIABICHUS U napooOpazoBaHms
BeIIECTBA.  M3MepsaTs  BiaxHOCTE Bosnyxa. OOCYXIaTh 5KONOrHYecKme IIOCIIEICTBUS
IPUMCHCHUS IBUTATEICH BHYTPEHHETO CrOpaHus, TEIIOBBIX U THAPO3JIEKTPOCTAHITHI,

Komnonent 1O

Brusaue xapaxrepuctux OKpYXarome# cpenpl (Temmeparypa, arMochepHoe JaBienwe,
BIXXHOCTE) Ha JKH3HEESTENBHOCTD Ye0OBEKE. YMeTb ocymmecTsusTs U3MEPEHHS TEMIIEPaTypbI
Tena. BiusiHue nmosemnmuennoi u TOHMKEHHOW TeMIeparyps! Ha Opranusm yenmoBeka. Oxkazanme
TIEPBO# MMOMOIIHM IIPH BBICOKO Temneparype (pusmdeckue MeTo bl OXJIQXICHHUS TEJIa YeJIoBeKa
IIpA BBICOKOW TeMmeparype u COTpeBaHue Tena Ipu obmoposkernn). Cobmonerue TEILIOBOIO
PEXUMa B HIKOJIE U foMa. [ HrieHndeckue TpeOOBaHuU K BO3yX000MeHy B Kiacce. Kpyrosopor
BO3MyXa B ipupoze. Ponb ucnaperus TIPH MOHWKEHHH TEMIICPATyphI BO BpeMs OOJIe3HH U Iipn
OXJIAXKICHUN TIPOJYKTOB MHTAHHS B JIeTHee BPEMA Ha mnpupoze. Biusmuue BraxHoCTH Ha
CaMOYyBCTBHE YeJIOBEKA.

Onexnia o cesomny. O6bsicHUTB, TI0YEMY OIIACHO MOKPBIMH PYKaMH Ha MOpO3e XBaTaThCs 3a

Kenezo. CocyaueThie peakiuu Ha TIOBBIICHUE  TeMIepatypsl. [Ipunmmmsr 3aKaJIMBaHMUS.
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IpaBuna LIPOBETPUBAHUS TTOMEICHUH. DakTopsl, CIIOCOOCTBYIOMTIE obMoposkeruo, Kak HaJI0
OZEBATHCSA 3UMOM, YTOOBI He IOIyqnTh 0OMOpPOXKECHHE, TpaBHia IIPUEMa COJTHEUHBIX BAaHH.
Oxasanme neproii IOMOTIH TIPH TEMIOBOM yape u 00MOpOKEHUH.

3arps3nenue aTMOC(epbl BBIXIOMHBIME Ta3aMi H HUX BIMAHHC Ha 3J0POBBE YeJIOBEKA.

Oxpana oxpyskarommeit cpenbl. HlaprukoBsiif sddext. Hoppre BU/JIBI TOILJIMBA.

Hapymenwe tennosoro Gananca IIPUPOIEI.

7. 3aKkoH coxpaHenus 3Hepruu (9 yacon)

Wmnyise. 3akon COXpaHeHus uMIynbca. PeakTuBHOE nBMm)eHME.

Kunernueckas sueprus. PaGora, [orenuansuas SHeprus. MomHocTs. 3akon COXpaHEeHus
MCXaHMYCCKOH dHeprun. IIpocThle MexaHm3mp. Koapdurment monesnoro nevictus (KTIT).
Bozo6rornsemsre wetounmkn SHEPTHH.

Mexanuyeckue xome6ammms. Pesonanc. Mexanuueckire BOJHBL 3ByK. Mcmonmb3oBanme
KoJicOaHmit B TexXHUKe.,

[Ipumensits 3axon COXPaHCHHS MMITyJIbCa IS pacyera PE3YyJIBTATOB B3aMMOCHCTBIS
TenT. M3MepsaTs paboty cupr, Beramcare KHUHCTHYCCKYIO 9HEPIUIO Teld. BhumcisTs SHEPTUIO
YIpPYrol nedopmarum npyxuHbL Beramc/srs HOTCHIMANILHYIO SHEPTHIO TeNa, MOJHITOrO Haj
3emneit. [lpumensts 3akon COXPAHCHHS MEXaHMYECKOH SHEprum Jus pacuera NOTeHIHAIBHON U
KHHCTHIECKON SHEPTHM Telia. W3mepsts MormHoCTS. Wsmepsty KITJ waxmonHol IJIOCKOCTH.
Berancmars  KITJT IIPOCTBIX MEXaHW3MOB. OOBICHITE [ponecc KojeOaHwii MasTHUKA,
Hccnenosats 3aBucumocTs NIepHONa KONMEOAHNMH MAsITHUKA OT ero mIHHEI AMILTUTY JIBI
Konebanuii, Beraucsrs ATAHY BOJIIHBI M CKOPOCTh PaCpOCTPaHEHHUST 3BYKOBBIX BOJIH.

[lonsaTue paBHOBecHS B OKOJIOTHHECKOM CMBICIe. DKOIOTHYECKas 6e30acHocTE PasIAYHBIX
MeXaHu3MOB. CBA3b IIporpecca 4eoBeyeckoii HOMBUITM3ALUE C SHEPTOMOTPeOIeHHEM.

[IpusHaku yromienus OpraHoB ciryXa, CIOCOOBI MX CHSITHS. Mukpoxnumar B kmacce u
KBapTupe. ['0ocoBodl ammapar uemoreka. CiyxoBolt anmapar uemoBeka. [Ipodunakruka
HOPMAJILHOTO CiTyXa YenoBeka. Ilepkyccus B Memummme. YIBTpasByk u uHOPA3BYK, UX BIHsHIE
Ha 1enoseka. Posb yneTpassyka B Gm3ukn u MenuImHe. AKyCTHYECKHE OUKH, Habnronenwne 3a
YIHIEH, BHUIMATEIbHOE OTHOIIEHHE K SBYKOBBIM CHTHANIAM, IIYMY MAIIFH, 0COOEHHO BO BpeMs
AAOIIL, KOTZia KANIOUIOHBI M 30HTHKH MELIAKOT JeTSIM YBUJIETH NPUOIMIKAIONIHNECS W3HaIeKa
aBTOMOOHJIH.

[llymoBoe sarps3nenme cpenpl. IlocmenctBus u mytu ero IPCONOTICHUsSL. Y IbTPa3ByK.
YnbTpasBykoBast ouncria BO3/1yXa.

Bpennoe Bnusmue BUOpAIHH Ha Ye0BeuecKuit OpraHusm,

Crpoenne u CBOKCTBa BCHISCTBa
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Ctpoenne Bermectsa, Ombrter, nokassBaromme dTOMHOE CTpoeHue BelnecTBa. Temiopoe
ABHIIKCHHE U B3AHMOJIEHCTBHE YacTHI[ BemrecTna, ATpEraTHble COCTOSHHS BelrecTra, CaoiicTaa
Ta30B, XKUIKOCTEH U TBEPIBIX Ter.

Habmonate u o6msacwsrs ABNCHUE TU(DY3un. BITONHATE OmbiTe 0 0OHapyxeHuUo
ACHCTBHSL CUIT MOJIEKYIISIPHOTO MPUTIKCHUS. OOBSCHITE CBOHCTBA ra30B, KUIKOCTEH U TBEpIBIX
TGl Ha OCHOBE aTOMHOH Teopun cTpoeHs BEIECTBA.

Pacipocrpanenue SArPASHAIOIINX BEILECTB B atMocepe 1 BOJIOEMaXx.

Vicrounukn TeepapIx, sunxnx ra3000pasHEIX BeIecTs, 3arps3HAIOIINX OKPYIKAIOITY IO
Cpeny 4ensaOuHCKOH 061acTw,

Mepsr Gesomacuocrn TIpH 3HAKOMCTBE C HEH3BECTHBIMH BEIECTBAM. Brnsaue mapos
PTYTH Ha opranmsm wenmoseka. Juddysus B sxupoii IIPUPONC, €€ POJb B IMHUTAHUH M ABIXAHHE
HCJIOBCKA W HUBBIX OPraHH3MOB. ['HTHeHa KOjKH. Moromue cpencrsa u NpaBUJIa XPAHEHUS U
HCIIONb30BAHHUS YUCTSIIUX CPE/CTB B ObITY.

8. Mexanuxka (6 4aCoB)

Kunemaruxa

Mexannueckoe nBmxkenue. Tpaexropus. Ilyrs — CKalsipHas BennuuHa. CKOpoCcTh —
BCKTOpHAs BenmmuMHa. Mozyms BexTopa CKOpocTH. PaBHOMepHOE mpsivMonmHelHOe IBHKEHHE.
OtHOCHTEIEHOCTE MexanmYecKoro ABrKeHUsL. I'paduky 3aBrcuMocTH IYTH X MOJYJISl CKOPOCTH
OT BPEMEHU JIBHIKEHWS.

YCKOpeHHe — BeKTOpHAS BeqHuMHA. PaBHOycKOpennoe mpsmommmeiinoe JBIKEHHE.
I'paduxu  3aBucumoctn IYTH M MOJYyI CKOPOCTH DaBHOYCKOPEHHOTO IPAMOIHHERHOTO
ABIIKCHHS — OT  BPEMEHH  JBUIKCHHS. PaBHOMepHOE  mBHNKEeHHME Mo OKPY>KHOCTH.
Henrpocrpemurensroe YCKOpCHHE.

PaccunteBate myrs u CKOPOCTh Tela NpPH PaBHOMEPHOM IPSIMONHHEHHOM JBIKCHHUY.
IIpencraisare pesymnsrare: M3MEPCHUH U BBIUUCIICHHI B BHze Tabumi 1 rpaduxo. Onpenensrs
IyTh, NPOUNEHHBIA 3a NAHHEIH IIPOMEXYTOK BPEMEHH, ¥ CKOPOCTh Teia o rpaguky
3aBUCUMOCTH IIyTH PABHOMEPHOI'O JIBHIKCHHS OT BpeMenH. PaccuuTsiBats myts u CKOPOCTh TIpH
PaBHOYCKOPEHHOM IPAMOIHHERHOM ABHKEHIH TefTa. Onpenensts myts u YCKOPEHHUE JIBHIKECHUSI
Tela 10 rpauKy 3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO NPSAMOIMHENHOTO ABHKEHHS Tefa
OT BpeMeHHU. HaxommTe neHTpoCcTpeMuTenbHOE YCKOPEHHUE TP BHIKEHAH Tella 10 OKPYKHOCTH
C TIOCTOSAHHOK IO MOJIYJIEO CKOPOCTEIO.

Cxopocts aBmKeHus dBTOTPAHCIIOPTA U TOPMO3HOM ITyTh ABTOMOGHILL.

Honesnoe u Bpemmoe Tpenue. [IpaBuna noposkuoro u TICIICXOTHOTO  IBHIKEHHS. Meps
IPEIOCTOPOIKHOCTU HpH rosionene. BesomacHoe HOBCICHUE Ha TOpOrax BO BpeMms rojoneia u

AOKISL. besonacHsit crryck mo Kanary. Okasanue mepBoit METULUMHCKOM TOMOIIH 1mpn TpaBMax.
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BC3OH&CHOCTB IIOBCACHUA HA noporax. Pacuyer CKOPOCTH IBHXEHHUS TpaHcopTra u TOPMO3HOTI0

OyTd.  Pacuer  rtpaextopun ABWKCHHUSL  TpaHcmopra.  Jlopora  rirasamu BOJIUTEJI.

Oxunaempre PE3yIbTATEL

YMeTs  00BsicHUTS MJIGIIAM  NeTSM MPUHIMIE  Ge30MacHOro IIOBEICHUST Ha jgopore mu
IPOAEMOHCTPHUPOBATH UX HA [IPEMEPE PeaTbHON YITHITBL,

Ckopocts nBusKEHMS ABTOTPAHCIIOPTa U YMEHBINEHHE BeIOpOCa B aTMochepy OTpaBIsOIIX
BEIIECTB.

OKoHOMUST OHEPIOPECYPCOB IPH HCIOMB30BAHNH B IPAKTHKE SBIECHUS HHEPIIHH.

['paBuTanuonmsre TIBLICOCANIOYHBIE KaMEPEL.

MC3 nas rnobansroro M3YHCHHS BIMAHUS IEATEILHOCTH Y€I0BEKA Ha IIPUPOLY TIIAHETHI.

[Ipo6emsr kocmuueckoro Mycopa. LleHTpoGeskHble oumeTiTe .

Mupossie nocrmxerus B ocsoenuy KOCMHYECKOT0 IIPOCTPaHCTRA.

9. Mup Bemects (6 YacoB)

OcHoBHBIE HOHSTHS 1 OLIPCIEIICHHS TEPMOTUHAMHUKH, Tepmonuuamuueckue crcremsr i
TIPOTIECCEL, TAPAMETPBI COCTOSHUS CHCTEMEL Tepmoxumus,

Tennoemkocts razos. OGpatumMble mporiecchr kak IIOCIICIOBATENBHOCTE  COCTOSIHMIH
PaBHOBeCHS.

[onstre «dazay, KOMIIOHEHTY», «HE3aBUCHUMBII KOMIIOHEHT», «CTENEHb CBOGOIBIY.
lpasuno ¢az T'm66ca. dazosne AUATpaMMBL.  JluarpaMMbl  COCTOSHIS OZTHOKOMIIOHEHTHBIX
cucreM. IlpuMeHenne mpasuma a3 I'm66ca K ANArpaMMe COCTOSIHHS OJHOKOMIIOHEHTHO]
CHCTeMBI. [Ipumenenue mpasuia (a3 x GUHAPHBIX cHCTeMaM, Xumudeckoe paBHOBecHe. OOmmas
XapaKTCPUCTHKA PaCTBOPOB. KOLTHraTHBHbIE CBOMCTBA pacTBOpoB. [loHMmKeHHE TeMIIEPATYPEI
3aMEp3aHusd U IIOBBIIIEHHE TCMIICPaTypbl  KHIICHHS pPacTBOpoB. OCMOC K OCMOTHYECKOE
Hasienue. Omnpenenenue MOJICKYIIIPHOM MacChl W cTerneny AUCCOLHUALUN  PACTBOPEHHOIO
BeIecTBa. Pacmpenerenne DACTBOPEHHOr0  BEINECTBA MEXNKTY ABYMs HECMEIINBAOIIUMUCS
PacTBOPUTENAMH, KO3QPHUIHEHT pacipeencHus. OKCTpakus us PacTBOpOB.

10. Xumuueckue TPEBPAINEHHUS: yINBUTEIbHbIE IBJIeHHUS (12 gacon)

PactBopsr snexrpomuros. Teopus snextpommrHyeckoi Auccomuanuu AppeHuyca u eé
OrpaHuyeHusi. OCHOBHBIE TIOJIOKEHES] TCOPHH CHUIIBHBIX 3€KTPOJUTOB. MoHHAs atMocdepa.
Koncranra u crenens AUCCOTIMALIH DIIEKTPOIIUTOB 3aKOH passenenust OcTBanbaa. AKTHBHOCTE
M KOIQdUIMEHT akTuBHOCTH. WoHHAs cuna. IIpaBHIIO  HOHHON CHITHL 3aBHCHMOCTE
KO3(QHUIHCHTa aKTUBHOCTH OT HOHHOH CHIIBL DNeKTpoiHBIe IIPOIECCHI, ralbBaHUYECKHE
S/IEMCHTBL. BO3HUKHOBeHME ToTeHNMaTa wHa Tpahune 1nByx ¢as. Crpoerme BoiHHOrO
SNEKTPUYCCKOTO  CNIOS HA TpaHuIle METalT-pacTBop. YpasHenns Hepucra JUI  pacyera

AJIEKTPOAHOTO IIoTeHUMaia u 3HC XHMI/I‘ICCKI/IC U KOHLCHTpPAIMOHHBIC raJiIbBAaHUYECKUE
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OJIEMEHTBL. DekTpoms! [ u I[ poOJa, rasoBble 3JIEKTPOIEL OKHUCIMTENbHO-BOCCTAHOBUTEILHEIE
(pemoKc) IeKTPOIBL. Crannaprable smeMeHTsI 1 BMCKTPOBL. DNEKTPOXUMUIECKHUE IIETIH.

Tepmomunamuka ramsparmueckoro dfleMenta. Mcnomb3oBanwe ypasHeHmit [ u66ca-
lenpmromena g pacuera  TemnoBeIX  s(dexTon SICKTPOXUMHUYECKOH  peaknum u
TaJIbBAHHYECKOTO DIIEMEHTA.

11. Xumus — y Hac goma! (15 gacon)

Kuneruka neobparnmprx PeaKkuui 1epBoro, BTOporo, TPETHETO W M-HOTO MOPSIIKOB.
Meroznsr onpenenenns TIOPANIKOB peaknuy. 3aBUCHMOCTh CKOPOCTH PeaKkIHuU OT TEeMIEpaTypHl.
IlpaBuno Banr-T' obda u ypasHeHHmE Appennyca. Temmneparypuerit K03 GunueHT cxopocty.
ODHEPrus aKTHBALUK XUMHUYECKO peaxnun. Croco6s! pacuera OHEPTHUU akTUBAMHU. CloKHBIE
peaknuu:  oOpaTuMble, mapamIeNbHEIE, TIOCJCNIOBATCbHBIC, CONPSIKEHHBIC. [loHsTHE O
JTHUMHUTHPYIOIIEH cTamun. DoToxuMUYeckue PEAKIMY. 3aKOH OKBHBAICHTHOCTH DHHINTeliHa.
KBanToBEIA BRIXOX. XuMmueckoe JCHCTBUE H3NYYEHHIN BBICOKHX SHeprui. Pammonus Bojpl.
Lennpre peaknun. OcoberHOCTH KHHCTHKY LEIHbIX peakumid. [TpocThle i pa3BeTRICHHbIC eI .
BosnukHoBeHME 1 00pBIB 1emneii. Pons pagukanos.

12. PacTBOpBI: 4TO OTIIHUYAET KHCI0Ty 0T mesnoqu (12 uacos)

CrnoxHble peakmum: oOpaTtuMele, TapaJIIENIbHEIC,  TIOCTICAOBATENbHbIE, COMPSIKEHHBIE,
Ionstre o JUMUTHPYIOIIEeH cranuu. PoToXHMUYECKIE PEaKnuu. 3aKOH OSKBUBAJEHTHOCTH
OMumTeiina. KBaHTOBLIY BBIXOZ. XUMHYECKOE eiicTRHe U3JTyYCHHH BBICOKHX OHEPIHid.
Pamuomus Bomer. Ilenmpie peakuun. OCoGEHHOCTH KMHETHKH IICITHBIX peaknuii. IlpocTeie u
Pa3sBETBIICHHBIC IieH. Bo3HukHOBEeHIE U 0o0pbIB 1iereit. Ponk pajukanos.

Teopernueckne mpencranmenms XUMHUYECKOH KuHeTHKH. Teopun AKTHBUPOBAHHOIO
KOMIIJIEKCA 1 aKTUBHBIX CTONKHOBEHHH. Teopus abcomoTHbX CKopoctel. Crepudeckuii paxrop.
OHTponHiHbLL  daxrop. AKTHBHPOBAHHBI  KOMITIICKC. Wctunnas  smeprus aKTUBAIIAN
XAMHUYCCKOW peaKIIuy.

Katamurrnueckue peaxumn. Mexanusm peaxuuit. Ilonoxwurenvubii u OTPHILATEILHBIN
Karanus. O6mue cBoiicTBa Kataam3aTtopos. MHrHGHTOPEL. IIpomotopsl. OTpasnenue u CTapeHne
KaTamu3aTopos. Brusinue kartamusatopa Ha OHEPrUIO aKTHBALMH.

I"omorenHEbI# Kkartanus. Teopus romorennoro karamma. Pors IPOMEIKYTOYHBIX IIPOIYKTOB.
Wsmenenne suepruu axrupanmu IIPY TOMOTE€HHOM KaTajwu3e.,

['ereporennsiit karamus. OcoberrocTu KaTalM3aTopoB [UIs FeTePOreHHOr0 KaTamusa. Bums
TBEPAbIX KaTaM3aTOPOB U CMOCOOBI UX MOTYYeHHs. Mexammsnm T€TEPOreHHO-KaTaTUTUUECKIUX
peaxiui. Qu3MYeckas U XUMHYeCKast agcopbuus. Juddysnonnas u KHHEeTHYeCKas: obyactu
IIPOTEKAHHST TETEPOTeHHOTO KaTammsa. U3MeHeHue OHCPTUH IIPU TIETEPOreHHOM KaTallu3e.

Wctunnas U Kaxyuiasacs SHEPIUU aKTUBAITUU FeTCPOreHHO-KATAIUTUYECKUX peakxiuii.
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3. METOIUYECKOE OBECIIEYEHUE

Beibop meronos u bopm st peamusanuu  Hacrosmett [IpOrpaMMbl - 00y4eHwUs
ONPENCIACTCA HATHYHEM CIENMANEHON MCTOIMYECKON NUTepaTypsr mo Omonmorum, xumum u
¢uzuke, nabopatopHeMu IIPaKTUKYMaMH 110 OHOIOrUH, XUMHH ¥ bmsuke.

B nemsix o6ecreuerus TCOPETHIECKOro Kypea mporpammsr JICKIMOHHBIX U CEMHHAPCKUX
3aHATHH MOJIrOTABIHBAIOTCS 110 YUeOHBIM U MHaKTHYeCK M ocoOusIM.

Meromugeckoe obecneuenne mo «I1lkone TOHOTO MCClIeZIoBaTeNs» BKIOYaeT B cebs
AUIAKTHYECKAE ITIPUHIIHUIIBI, METOZBI, TEXHHYECKOE OCHAIICHUE, OpraHU3alHOHHBIE GopmEl
PaboTsL, hopmbr IIOABENICHUS UTOTOB.

B ocuoge peanmusanuu  mporpaMMer  reKuHT UPHHIMUII  HATJIATHOCTH, IIOCKOJIBKY
IICUXO(U3IIeCcKoe pasBuTHe oOyuaromuxcs 7— 13 jer XapakTepusyercs KOHKPETHO-00pa3HbM
MbliuierueM. CrienoBarensHo, 00y4aroIIKeECs Crioco6HLI TTOJIHOCTBIO YCBOMTH MaTepHat opu
OCYIIECTBICHUH TIPAKTHYECKOLH ACATCIBHOCTH C NpHMEHEHHEeM IPAaKTHIECKUX  yIIpasKHEHHM(,
Y4eOHO-HArIATHBIX T0COGHiL, Bonbmoe Bunvanme taroke YICTIACTCS NPUHLIHITAM JOCTYIIHOCTH U
HOCHUIIBHOCTH B 00y4eHHMe, CBs3m TCOPHHU C TPaKTHKOH, IPOYHOCTH OBIIa[ICHUSI 3HAHUSAMU W
ymenusamu. Kaxnoe samsitue Brimouaer p celst ArIeMeHThI TCOpUY, NPaKTUKH, NEMOHCTpaLHIO
BBIIIOJHCHHOTO  3ananus. Haubojee HpEAnounTaeMele  (hopMEI Opranv3aluu 3aHATHH —
I'PYTIIIOBEIC M MHAWBHUIYANBHEIE,

Bonbmoe Bocnmurarenshoe SHAYCHHC MMECT IIOABENEHHE HTOIOR paboTeL, anamms,
OIIEHKA.

s ouenku PE3YIBETaTOB HCIONB3yeTcs Meron IPOCKTHOH JEATEIbHOCTH, Tak Kak of
HO3BOJIACT 00yJaromummMest cucTeMHoO OBJIaJICTh OpraHHU3aIMel MpaKTHYecKOi LENOYKH — OT UJen
1€pe3 menu u 3a1a4m, «MO3TrOBOif IITYPM» 10 pealu3aluy MpoeKTa U ero 3amuTeL [IpoexTHas
ACATCIBHOCTD  OCHOBAHA HA Pa3sBUTHH CaMOCTOSITEIIBHOCTH  JeTel, ruOKoif OpraHu3anuu
nporecca oOyueHus, B PE3yJIbTaTe NPOEKTHOM NesTenbHOCTH IIoJIHee  o0ecneunBaroTCs
COBPEMCHHEIE TpeOOBaHHUS K Pa3BUTHIO JHYHOCTH oOyuaromerocs, YYHTBIBAIOTCSL  €ro
UHIUBUTYaTIbHbIE HMHTEPECH U CIIOCOOHOCTH, BBIONHSIIOTCS K OCBAMBAIOTCSI KOHKPETHBIE
IIOMCKOBEIE NEHCTRHUS.

O6yuenue ocmopam HayqHO-HCCIENOBATENECKON eI TEMbHOCTH oOy4Jaromumucs:
COCTABIICHUE MTaHa paboThl, MIOUCK, BBIIBIDKEHHE TIPOOIEMBI H TOArOTOBKA IIPOEKTa K 3aIure,
—BCC 9TO NIPEAYCMOTPEHO KOHEUHBIM PE3YIhTaTOM IIOCHE OKOHYAHUS 00ydeHus.

DopMBI TOABEACHAS HTOrOB:

- 3ammTa npoekra;

- Yuactue B ropoxckux, OKPYXKHBIX, PErHOHAIIBHEIX, BCEPOCCUUCKUX, MEKITYHAPOTHEIX

OJIMMIIMA/IaX U KOHKYpPCax, BRICTABKAX U (ecTupans.
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Metoznsr opranmzamuy Y4e0HO-I03HaBATEIBLHO JESITENbHOCTH:

CIOBECHBIC, HATNANHBIE M LPAKTHYECKHE, PEIPONYKTUBHEIE U IIPOOJIEMHO-[IOUCKOBBIE,
MHIYKTHBHBIC H IETYKTUBHBIE METO b 00y4eHus.

Meroner  crumymaposamms  u MOTHBALMK  y4eOHO-NO3HABATENBHON  JeSTEeNbHOCTH:
TOSHABATEIILHBIC MIPBI, Y4eGHbIE MUCKYCCHHU 1 Ip.

Metonst kouTpoIS 00yueHwus:

Yerunri (TIpeNBapUTEBHBIH, TEKYINUH, TeMaTuuecKuii, UTOTOBBIM), TIpaKTUUecKue
3alaHHA M CAMOKOHTPOIh 00y YalomIuXCsl; 3amHTa IIPOEKTOB.

Mupakrugeckoe obecneuene MPOrpamMMmel:

- YuebHo-mMeTonuueckas JMTEpaTypa

- [Ipesenranuu

-PasBuBatomme w  mmarmocrmueckue TIPUEMBL:  OBPHCTHUYECKHE BONPOCEHL, TECTEI,
YIPaXHEHUS, TBOPUECKUE 3a1aHH4.

Marepuanbno-rexanueckoe obecrnevenue:

Jla6oparopun 6Guonoruw, xumuu u $usukm cooTBETCTBYIOT Beem HopMam Canllumy,
obopynosana KOMIIBIOTepaMH, CTONAMH, CTYIBAME, OGIIMM OCBCIICHHUEM, KJIACCHOM IOCKOM,
MHTCPAaKTUBHOH OCKOH, Tabiumamu, MYJIBTUMEIUAHBEIM  060pyI0BaHHEM (poexTop, skpam,
ayZAnOyCTPOHCTBA).

Marepuans:r u unCTpYMEHTEI: TaOMHALBI, MaKeThl, THpPOBHIE MHUKDPOCKOIIBI, I poBast

naboparopust Einstein, M QPOBBIE TATYHKH (TemnepaTypsl, naBnenmus, YTTIEKMCIIOTO Ta3a U.T.1.),

MHKDOIIpenapaTsl.
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CIINCOK UCITOJIL30BAHHOI JIUTEPATYPBI
Hopmamusno-npagogpie OOKyMeHmpl

1. Korcrurynus Poccuiickoi Deneparmu. — M. Alipuc-IIpecc, 2010
2. Koueennust OOH o paBax pedenxka (ot 20.11.1989 r.) [OmexTponnsit pecypce] — Pexxum

JIOCTyTIa: hm)://www.consultant.ru/docmnent/cons doc_ LAW 9959/

3. @enepanbHslit 3ak0H ot 29.12.2012 No 273-@3 (pex. ot 13.07.2015) «O6 o6pazosanuy &
Poccenitckoit ®eneparmmy (C U3MEeHEeHUAMH 1 AOTIOTHECHUAMH, BCTYIL. B CHITY C 24.07.2015): -
Mocxkga: TIpocmexT, 2013

4. 3akon PecryGrmkn Bamxkoprocran ot 01 wrons 2013 roga Ne 696-3 «O6 o6paszosanum B
Pecnybmuxe Bamxoprocramy (B penaxuun 3akonos PB ot 26.12.2014 Ne 171-3, o1 27.02.2015
Ne 192-3, 01 01.07.2015 No 253-3, 01 18.09.2015 N 260-3) [DrekTpoHHBIH pecype] — Pexum

aoctyna: https://yandex.ru/search/

5. @enepanbHbil 3axoH ot 24.07.1998 Ne124-®3 (pex. ot 03.12.201 1) «O6 ocHOBHBIX
TapaHTHAX npas pebéaka B Poccuiickoit Deziepanuuy. [DIeKTpoHHbH pecypce] - Pexxum

aocrymna: http:/www.rg.ru/1998/08/ 05/detskie-prava-dok.html.

6. Konuenuust passutus nonomauTeEHOrO o0pazoBanus meTeit. (Pacnopsixenue
IIpaBurenscTa PO ot 4 centsopst 2014 r. N 1726-p) [OnexTpoHHbH pecypce] - Pexum poctyma:
https://rg.ru/201 4/09/08/obrazovanie-site-dok. html

7. CaHHTapHO-3IHIEMHUOIOTHYCCKHE TPeOOBaHHUS K yCTPOHCTRY, COJIEPIKaHUIO U
OpraHu3anuy peKuMa paboTsl 00pa3oBaTETLHbIX OpraHM3aluil TONOTHUTEIBHOTO 06pa3oBaHus
nereit CanlluH 2.4.4.3.172 -14 [ocTanosienue ot 4 uronst 2014 r. Ne41 [DnerTpoHHEIi pecypc]

- Pexxum moctyna: http://base. garant.ru/

8. Ilpuka3z Munucrepcrea npocsemenus P® or 9 vos6ps 2018 r. N 196 «O6 YTBEPKICHUU
Iopsanxa opranusanny u OCYILIECTBIICHUS 00pa30BATENbHOM ASSITENBHOCTH 110 JOTIOJTHUTEIHLHEIM

o01meo6pazoBaTeTbHBM Tporpammam. [DieKTpoHHsit pecype]. Pexum JOCTyTIA:

http://www.garant.ru/products/ ipo/prime/doc/7201673 0/#ixzz57x1dKJBu

9. llpukas Munucrepcrsa TpyZa u connanbHoi 3amutel PO or 5 masg 2018 roga N 2981
«O06 yTBepxkIeHnn NpodeccHonambroro crangapra O6 yTBepkneHnn PO eCcCHOHATBHOTO
cranpapra «llegaror qonomauTeIBHOTO 00pasoBaHus AeTel U B3POCITBIXY.

10. Crparerds pasBuTHS BOCIUTAHUS B Poccniickoit ®eneparmy na nepuon no 2025
rona. Pacnopsoxenue [Ipasutensctsa PO N 996-p ot 29.05.2015. [DmexTpoHHbI pecype] —

Pexunm nocryma: https://rg.ru/2015/06/08/vos vitanie-dok.html

11. MeTOILI/FIeCKI/Ie PEKOMEHIAINH 110 IPOCKTUPOBAHUIO HONOJTHUTEIbHBIX

OBIIePa3BHBAIOIIAX TIPOrpaMM (BKITIOUAs PasHOYPOBHEBEIE Iporpammel). [Tucsmo
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Munncrepcrsa 00pazoBanms u HayKu poccuickoit (eneparmu N 09-3242 ot 18 HOsI6ps 2015 1.,
[DnexTporHELH pecype] - Pesxum nocryma:
hlﬁ?ﬂ&@é@ﬁb&?ﬁﬂl‘.@iﬂ/ﬂ@l@@d(lll@i}lﬂw?l‘(l’i[@;‘ﬁilli@.ﬁll'%@mﬁmﬁdf

12. [ncemo Munucrepcrsa 00pasoBaHus u HAyKK poccutickoit Genepary,

ACIAPTAMEHTA MOJIOIEKHOMN MONMHTHKHY, BOCIUTAHUS M COLMATBHOMN 3aIUTHI feTelf oT | |
Aexabpst 2006 . No06-1844.

Cnucok Jzumepamypbl U UHbBIX Ucmo4Hukoe, UCROIb308AHHbBIX npu HanucaHuu

npozpammui

l. bunmy, TJL  Amaromus qeyioBeKa: Menununckuii  armac / IJL Bummy, B.A.
Kpeoxanosekmit. — M. : Okemo, 2016, — 224 ¢,

2. bunny, T.JT. Buonorus, monuprit Kypc. 3oouorus / .J1. By, B.A. Kpeoxanosekuis, —
M.: Onukc, 2007. — 544 ¢.

3. bnyker, H.A. Boranuxa ¢ OCHOBaMHU (YU3HONOTHH PACTEHHMI 1 MHUKpoOHoorun / H. A.
Byxier, B.T. EMues. — M.: Kouoc, 2004. — 560 c.

4. HNayna, T. A. 3oomorust [I03BOHOYHBIX. YyeGHOe nmocobue / T.A. Hayna, A.I'. Kommaes. -
Mocksa; T’ octexusnar, 2014. - 224 ¢.

5. Hdorens, B. A. 3oomorus Oecrno3BonoOuHEIX / B.A. Horens. - Mocksa: CUHTED » 2015. -
620 c.

6. Enenesckuii, AT boranuka. Cucremariia BBICIIHUX UII HA3EMHBIX PACTEHHI /

A.T. Enenenckuit, M.IT, ComnoBresa, B.H. Tuxomupos. — M..: Axanemus, 2014. — 432 ¢.

7. 3enenenckmit, H. B. AHaToMHus © (Gu3noNOrNS KUBOTHBIX / H.B. 3eneHesckuit, A.Il.
Bacunbes, JI.K. Jlorurosa, — M.: Axanemus, 2017. — 464 c.

8. Burre, I1. Boranuka. Tom 1 Knerounas 6monorus. Amaromus. Mopdonorus /

Il. 3wrre, DB, Baiinep, 1.B. Kanepaut, A. Bpesuncku, K. Kepuep (mep. ¢ mem. H.B.
Xwmenesckoit, K.JI. Tapacosa, K.IT. I'masynosoit, A.TT. Cyxopykosa). — M.: Visnatesnscuii LEHTP
«Axanemusy», 2007. — 368 c.

9. Koncrantunos, B.M. 300710THsl TTO3BOHOYHBIX / B.M. Koncrantunos, C.I1. Haymos,
C.II. aranosa. — M. locrexusnar, 2016. — 448 ¢.

10. Koncrantunos, B.C. Ilpaktukym 1m0  3007O0rHHM IIoO3BOHOYHBIX / B.C.

Koucrantunos — M. Axanemus, 2018. — 156 c.

1. Kynbrracos, .M. Dxonorus pacrenuit / .M. KynbTracos. — M.: MI® Y, 2007. -
380 c.
12. Mupxun, B.M. CoBpemennas mayka o pactutenbroctn / B.M. Mupkun, JIT,

Haymosa, AU, Comoment. — M.: Jloroc, 2001. — 264 c.
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13. Muxaiinos, C.C. AHaTOMHUS YenoBeka. 3-e u3[1., nep. u jom. / C.C. Muxaitios,
JL.JI. Konecuuxos. — M. Menununa, 2017. — 736 c.
14. [TomoBa, E.B. Boraunwuka: abOPaTOpHEIC  3aHATHS. Y YeOHO-METOIHIECKOe
nocobue / E.B. ITomora. — Baamios: CI'y, 2008. — 60 c.
15. [lpusec, M.I'. Amaromms wemosexka / M.IL. [Ipusec, H.K. Jleicenxos, B.U.
Bymikosuy. — CIT16.: CIIGMATIO, 2018. — 720 c.
16. Ps6os, C.C. PaGoyas TeTpamp /Uis TOATOTOBKH YUaIUXcsl K OJIUMITHAZAM TIO
Ouonorun u sxonorud. — 2-e¢ wsn. / C.C. Pabos, T.A. Uymuna, C.A. Bacunsera. — CII6.:
MzparensctBo « TECCA», 2016. — 45 ¢.
17. Yyxnebosa, H.C. Boranuka (UMTOIOTHS, THUCTONOTHSI, aHaTOMus): ydeOHOe
nocodue / H.C. UyxneGosa, JLM. Byrunosa, H.B. Jlenosekas. — M.: Komoc; CraBporods:
AT'PYC, 2007. — 148 c.
18. Karupos A.I'. JlaGopaTopHBI  MPaKTHKYM. Tepmonunamuka. Metomuyeckue
ykazauus. — OO0 «HITO «YuuTexy, 2020

19. Karupos A.I'. JlaGoparopHblit npakTukym. Knmeruka. Merogudeckne ykazanums. —
000 «HIIO «Yuurex», 2020

20. Karupos AT,  JlabopatopHslit INPaKTUKYM.  OJIEKTPOXUMHS. MeToquueckre
ykazanust. — OO0 «HIIO «Yuutexy, 2020

21. Karupos A.T'. JlabopatopHbiit ipakTHKyM. Da3oble paBHOBecHs. Meroauueckue
ykazanus. — OO0 «HIIO «Yawurexy, 2020

22. Epémun B.B. Teopetnueckas m MaTeMaTHIeCKasr XM JUTSL IIKOJILHUKOB. [Toaroroska
K XUMHUYECKUM onummuanam. — M.: MITHMO, 2018

23. Canbrukos O. I'., Kones B. H. Oprauuueckas Xumus JULsL OTUMIIUAJHUKOB. Y4eOHO-
MeTtoauyeckoe nocodue. — CYHI] HI'Y, 2019

24. Henaiinenko B.I'., Imamunmue A.K., Bextemumies M.K. Menneneesckas Omumnuana.
3ananus Teopernueckux Typos 2002-2019. Vye6roe nocobue, mox pex. akagemuka PAH
B.B. Jlynuna. M.: W3n-o HI'B, 2019

25. Henatinenxo B.I'., Tnagumun AK., bexnemumes M.K. Menneneesckas Omumnuana.
Pemenns Teopermueckux Typos 2002-2019. YueGHoe nocoOue, moj pex. akageMuka
PAH B.B. JIyanna. M.: M3a-8o HI'B, 2019

26. Nenajdenko V.G., Gladilin A.K., Beklemishev M.K. The most interesting in chemistry
Mendeleev Olympiad. Experimental problems 2002-2018, edited by V.V. Lunin
Moscow, Publishing house NGB, 2019.

27. ®usuka. 7 xrace. Yuebuuk (aBtop A. B. [leppimkum).
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28. Ousuka. CoopHHIK BOIIPOCOB | 3a1a4. 7—9 kjraccer (aBro-per A. E. Mapown, C. B.
[Tosoitckuit, E. A. Mapomn)

29. Ousnka. 8 kace. YueGHUK (aBTOp A. B. [epbmmkun).

30. Ousuxa. C60pHUK BOIIPOCOB | 3a1a4. 7—9 kiracch (aBTopsr A. E. Mapow, C. B.
[To3oitckuit, E. A. Mapom)

31, Ousuka. 9 knace. YueOHuk (aBTOpHI A. B. Hepsimkun, E. M., I'yTHuK).

32, ®usnka. CoopHIK BOIIPOCOB | 3a1a4. 7—9 kiaccsl (aBTOpEI A. E. Mapos, C. B.
[To3oiickuii, E. A. Mapon)

33. http://school-collection.edu.ru/catalog/pupil/‘?subiect:3O

34, OTxpeiTas pusnka mp://WWMIWsics.ru/courses/opz513art2/design/index.htm

35. I'aseta «1 centabpsmy: MaTepHaJbl o husuKe

36. http://1september.ru/

3. DecTBab METArOrHYECKHX uael «OTKPBITBIH ypoKy

38. http://festival.1september.ru/

39, @u3smka.ru

40. http://www.fizika.ru

41. KM-nrxona
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Ipunoxcenue 1.

KAJIEHAAPHBIN YYEBHBIN I'PAGUK

No HMara Bpems ®opma Koa-Bo | Tema 3ausitus ®opma
/i 3aHATHS | IPOBEXCHUS 4acoB KOHTPOJIsSt
1 CenTsi6ps 2023 11:00 - | Jlekmus, 3 Beonnoe 3amstie. Mup AHKeTHpOBa
13:35 paKTHYEeCKas BEIIECTB. HUE,
pabota BBIITOJTHEHHE
TBOPYECKOH
paGoTEI.
2 Cents6ps 2023 11:00 — Cemunap, 3 Xumuueckue WunuBumyan
13:35 naboparopHas IIPEBPAIICHHUS: bHas paboTa
pabota YIUBUTEIILHBIE SIBJICHUS!
3 Oxts16ps 2023 11:00 — Cemunap, 3 XuMuueckue Wupusumyan
1335 nabopaTopHas IIPEBPAINCHHS : bHag pabota
pabota YIUBHUTEIIbHBIC ABICHUS!
4 Oxts6ps 2023 11:00 — Jlexmus, 3 XuMHYecKue WuauBumyan
13135 IPaKTHIeCKast IPEBPAILECHHSL: bHEIE
pabora, pabora YAUBUTEIILHBIC SIBICHUS KapTO4KH ¢
B IpymIax 3alaHUSAMH
Pa3INIHOrO
TUIA
5 Oxtsi6ps 2023 11:00 — Jlexnus, 3 Mup Beects. Wunusunyan
13:35 IIpaKTU4YecKast bHBIE
pabora KapTO4YKH ¢
3a/laHUAMHU
Pa3IUIHOTO
THIIQ
6 OxTs6ps 2023 11:00 — Jlexrus, 3 XuMust — y "Hac gomal becena
13:35 IIpaKTUYeCKast
pabora
7 Oxts6ps 2023 11:00 — Jlexrus, 3 XuMus — y "ac omal Wunuumyan
13:35 IIpaKTHYecKast bHas pabora
paborta, pabora
B Irpynmax
8 Hosa6ps 2023 11:00 — Cemumnap, 3 Mpup Beuects. Brmonnenue
13:35 nabopaTopHast TBOPYECKOH
pabota paloTBhL.
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9 Host6ps 2023 Cemunap, 3 Xumus — y mac gomal Becena
naboparopHas
pabota
10 Hos6ps 2023 11:00 - Jlexrus, 3 Borannka — nayka o WuanBunyan
13:35 NpaKTUyecKas pacTeHMsIX bHas pabora
pabora
11 Hexabps 2023 11:00 — Jlexrus, 3 Boranuxa — nayka o Brrmonaenue
13:35 IpaKTHYeCcKast pacTeHusx TBOPYECKOMH
paborta pPaboTEL.
12 Hexabps 2023 11:00 — Jlexmus, 3 Borannka — mayka o Wunusunyan
13:35 NpaKkTU4ecKas pacrenusx bHas pabora
pabora
13 Jexabpr 2023 11:00 — Jlexmms, 3 Hayxu 06 oprauusme I'pynmosas
13:35 paKTuyecKas 4eJI0BeKa padora,
pabota, pabota 3almTa
B IpyImax pedeparon
14 Hexabps 2023 11:00 — Jlexrus, 3 Hayku 06 oprauuzme Becena
13:35 [IPaKTHYeCKast YeJI0BeKa
pabota
15 Hexabps 2023 11:00 — Jlexrus, 3 3o0510rHs — Hayka o I'pynmnosas
13:35 IIPaKTHUYECKAS JKUBOTHBIX pabora,
pabota, padoTta 3aImTa
B IpyIax pedeparon
}76 01.01.2024 [Ipasnanynsii gens
08.01.2024
17 SHBaps 2024 Jlexrus, 3oom0rust — Hayka o ['pynmiosast
TIpaKTUYecKas JKHUBOTHBIX pabora
paboTa
18 suBaps 2024 11:00 — Jlextus, 3oonorust — Hayka o
13:35 IpaKTHYecKast YKUBOTHBIX
pabora
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19

suBaps 2024 Jlexrus, 3 Y iuBuTenbHEL Mup I'pymmosas
IIpaKTHYeCKast HACEKOMBIX paboTa
pabota, paGota
B TpYIIIax
20 @erpans 2024 Jlexrus, 3 Mexanuka Wanmsunyan
13:35 NpaKTUYecKas bHas paborta
pabora
21 ®eBpais 2024 Jlexrus, 3 Mexanuxka 3ammra
IPaKTUIECKas JOKIIaZ0B
pabora
22 @eBpais 2024 11:00 — Jlexrus, 3 OIeKTpruUecTBO 1 Becena
13:35 IpaKkTUYecKas MarHeTHu3M
pabora
23 @epais 2024 11:00 — Jlexmus, 3 OIIEKTPUYECTRO U I'pynnosas
13:35 MPaKTHYECKas MAarHETH3M pabora
pabora
24 Mapr 2024 17:00 — Jexrus, 3 3aKOH CoXpaHeHHs Brimonaenne
20:35 IpaKTUYecKas SHEPTruu TBOPYECKOH
pabora paboTsL
25 Mapr 2024 11:00 - Jlexnus, 3 3aKoH coxpaHeHus TBopueckas
13:35 IpaKkTHYecKas SHEpPIrun pabora
pabota
26 Mapr 2024 | 11:00— Jlexmus, 3 Hasnenue TBepabix Ter, 3arura
13:35 IIpaKTHYecKas HKUIKOCTeH 1 razos pedeparos
pabota, paboTa
B Ipymmax L
27 Mapr 2024 11:00 - Jlexrus, 3 HaBnenue tBepabix Ter, Wnnusumyan
13:35 IPaKTHYECKAast HKNIKOCTEH U ra3os BHBIE
pabora, paGoTa KapTOUKH ¢
B IpyImax 3aJaHUSIMA
PasIuIHOrO
THUIIA
28 Anpens 2024 11:00 — Jlekius, 3 M3zBepikenne Bymkana I'pynmosas
13:35 | mpaxtmueckas (Cona + ykeyc) pabora
pabota




29 Anpens 2024 Jlexrus,

IIpaKTHYeCcKast
pabora

«JloGpas « mapraniosxa.

I'pynmonas
pabota

30 Anpens 2024 Jlexims, 3 Pucyem ¢ nomompro I'pymmosas
IIpaKTUYecKas XUMHH. pabora
pabora
31 Anpens 2024 Jlexuus, 3 [Touemy Bona B Mope UTOroBsIii
IpaKTHYeCKas CconéHas? IpoexT
pabora [pukmroyenus conu.
32 Atnpens 2024 Jlexrus, Hon- mo6uresns macra.

IIpaKTHYecKas
pabota

33

Jlexmms,
IpaKTHYeCKas
pabora

Hlumyuune ombrTer.

I'pynmosas
pabota

I||||iiiiiiiiii|||||
Iiilll'
35 Maii 2024
Iii||||,

Mait 2024 Jlexrus, 3 OnmITEL ¢ ocagkamy. Becena
IpaKTHYECKas
pabora
Jlexrus, 3 Pazurie ompiTsr. Wnnusupyan
IIpaKTUYecKast bHasg pabora
pabota

Mait 2024

Jlekius,
[IpaKTHYeCKast
pabota

Ioasenernue uroros

I'pynmosas
pabota
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