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IosicHuTeIbHAA 3alIUCKA.

VYueOHbplii Kypc «BBemeHMe B €CTECTBEHHO-HAay4yHbIEe TMpeaMeThl. Dusmka. Xumus» -
UHTETPUPOBAHHBIM Kypc sl oOydaromuxcs 5,6 KiIaccoB, B COAEPXKaHUM KOTOPOTO
paccMaTpUBalOTCS IYyTH MO3HAHUS Y€JIOBEKOM MPHUPO/IBI.

H3yuenue 1aHHOTO Kypca B OCHOBHOM IIKOJIE HAIPaBJICHO HA JOCTUXKEHHE CIIEIYIOIINX 1EIIeH:
-TIpOTIEICBTUKA OCHOB (PM3UKHU U XUMUH,

-MIOJIyYEHUE  y4YallUMHUCS TPEACTABJICHUH O METoJax HAydyHOro IIO3HAHUS  IIPUPO/IBI;
(bopMHpOBaHUE SJIEMEHTAPHBIX YMEHUM, CBSI3aHHBIX C BBIMOJHEHHEM Y4eOHOro J1abopaTopHOrO
AKCIIEpUMEHTa (MCCIICIOBAHMSA);

-hbopMHUpOBaHUE Yy y4alIUXCS YCTOMUYMBOIO MHTEpEca K MpeIMeTaM €CTECTBEHHO-HAyYHOI'O IUKJIA
(B 4aCTHOCTH, K (DU3UKE U XUMUH).

BBenenue ¢u3Mku U XMMHHM Ha paHHEH cTtaauu oOydyeHHs B 5—6 kiaccax TpeOyeT u3MEeHEeHUs
Kak (OpMBI M3IIOKECHUS Y4eOHOTro MaTepuayia, Tak U METOJMUKH €ro mperojaBaHus. [lodTomy
ocoboe¢ BHHMaHHE B TIOCOOMH YIEIeHO (POHTAIBHBIM JKCIEPUMEHTAIBHBIM 3aJaHUSIM.
[Ipenmnonaraercs, 4TO Ba)XHOE MECTO B Ipolecce padOThl HAaJ KypCcOM 3aliMyT PHUCYHKH
pa3MUYHBIX  SBJICHUW, ONBITOB U HW3MEPUTEIBHBIX TpUOOpOB. bBombiioe KoIM4YeCcTBO
KauyeCTBEHHBIX BOIIPOCOB, HCIIOJIH30BAHUE UIPOBBIX CHUTYyallUid B TMPENOJABAHUU JOJKHO
CIIOCOOCTBOBAaThH CO3JAHUIO HMHTEpeca ydYalluxcs K MOpeAMeTY U CTPEMJICHHIO K €ro
TIOHUMAaHHUIO.

Lesmenvrocmubiii noo0xo0 K pa3pabOTKe COACP)KaHUS Kypca IO3BOJISIET pellaTh B XOJE €ro
W3y4YCHMsI psi[i B3aUMOCBS3aHHBIX 3a/ad: OO0ECIeYMBaTh BOCIPHUATHE, [IOHMMaHUE U
3allOMUHAHWE 3HAaHUM, C€O3/JaBaThb YCJIOBUS JUISI BBICKA3bIBaHUS IOJIPOCTKOM CYXKICHUH
HAay4HOTr'0, HPAaBCTBEHHOI'0, 3CTETUUYECKOI0 XapakTepa MO MOBOJY B3aMMOJECHCTBHUS YelIOBEKa U
NPUPOABI; YIEIATh BHUMAHUE CUTyallusM, IJ€ yJalllMiics JOJDKEH pa3iudaTh yHUBEpCaJIbHbIE
(BceoOmue) U yTWIMTApHbIE IIEHHOCTH; HCIIOJIb30BaTh BCE BO3MOXXHOCTH JJIi CTAHOBJICHUS
MPUBBIYEK CJIEIOBaTh HAyYHBIM M HPABCTBEHHBIM IMPUHIMIIAM W HOpMaM OOILIEHUS U
NEeSATEIIbHOCTH. TeM caMbIM CO3JArOTCsl YCJIOBHUsS Ul MHTErpallud HAy4HbIX 3HAHHUN O
NPUPOJHBIX CHUCTEMaxX M JpYrux cdep CO3HaHUS: XYJIOXKECTBEHHOM, HPaBCTBEHHOM,
MIPAKTUYECKOM.

[TonoGHOE mocTpoeHre Kypca He TOJIBKO MO3BOJISIET pelliaTh 3aJaul, CBI3aHHbIE ¢ OOyUYeHUEM U
pa3BUTHEM UIKOJBHUKOB, HO U HeceT B ce0Oe OOJbIION BOCHUTATENbHBIM MOTEHIINA.
BocnuteiBaromast ¢yHKIUS Kypca 3akirodaeTcs B (OPMUPOBAHUU Yy MIIAJIINX HOJAPOCTKOB
MOTPEOHOCTH TO3HAHUSI OKPY’KAIOIIEr0O MHpa M CBOMX CBSI3ed € HHUM: DKOJOTHYECKH
000CHOBAaHHBIX MOTPEOHOCTEH, HHTEPECOB, HOPM U MPABHIL.

OcHOBHOe coep:KaHMe Kypca BKJIOYAET pa3iesbl:

«BBenenne», B KOTOPOM JaeTcs MPEACTaBICHUE O TOM, UTO U3ydaroT pusuka u xumusi, «Tena.
BemectBa. X cBoiicTBa», «B3amMmonmeiicTBue TE»,

«DU3NYeCKHEe U XUMHUIECKHE SABJICHUA, «YenoBek u opuponaa».

W3 Bcero KoMIuiekca COBPEMCHHBIX METOJ0B IMO3HAHUA IPUPOABLI B KYPCE COACPIKATCA CBCACHUA
O HCKOTOPBIX M3 HHUX: Ha6J'II-0I[eHI/I$IX, U3MCPCHUAX, IKCIICPUMCHTAX, MOJACIUPOBAHUU — U
IIOKa3bIBACTCs HX B3aHMMOCBA3b, AAIOTCA CBCACHUA O HpI/I60an N HWHCTPYMCHTax, KOTOPBIC
YCJIOBCK HCIIOJIB3YCT B cBOCH HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH.

BrinmonHsis nponeaeBTUYECKYIO poyib, Kypc «BBeneHue B ecTeCTBEHHO-HAy4HBIE MPEIMETHI.
dusznka. XuMHsD» COJIEPKUT CUCTEMHBIE, a HE OTPBIBOYHBIE 3HAHUs. boibllioe BHUMaHuE B HEM
YIEISETCsl TIPEEMCTBEHHBIM CBSI3SIM MEXAY HadaJlbHOWM M OCHOBHOW IIKOJIOM, MHTE- Tpalldu



3HAHUM BOKPYI BEOYILIUX HJEH, OMNpEeNesIIomNX CTPYKTYpY Kypca U CIOCOOCTBYIOLIMX
(hopMHUPOBaAHUIO LIEIOCTHOTO B3IJIsi/Ia HA MUP.

B KypCc€ Oar0TCAa MEPBBEIC MPEACTABIICHHUA O TAaKUX ITOHATHUAX, KAaK «Maccay ((B3&HMO,Z[CI>1CTBHC»,
«CUJia», <QHCPrus», «KaToOM», «KMOJICKYJIa» «XUMHYECKUI 3JIEMEHT.

[lTomyyaemble ydamMMHUCS CBEIEHMUS O BELIECTBAX W MX MPEBPAILLIEHUAX MOTYT CIIY>KUTh
MepBOHAYAJILHONH OCHOBOM JJIsI OCTENIEHHOTO OCO3HAHMS UACH O TOM, YTO MaTepus U (opMbl ee
JIBUKEHMSI BCErJa B3aMMOCBSI3aHbl, YTO OOBEKTHI MPUPOJBI 00pPa3yOT LEJIOCTHBIE CUCTEMBI,
OTHOCHUTEJIBHO YCTOMYMBBIE, HO B TO K€ BpeMs IHMHaMHU4Hble. Hapylienue 3Toi JuHaMHU4YeCKON
YCTOMUYHMBOCTH CHUCTEM MOJKET IIPUBECTH K HEXEJATEJIbHBIM IOCIEeACTBUSIM. OCO3HaHHUE HTOMH
Waed BaXXHO U1 IOHUMAHMs  SKOJOIMYEeCcKMX mpobiem. HHrerpamus  pa3iudHbIX
€CTEeCTBEHHO-HAYUHBIX 00JacTel 3HaHUSI OCHOBaHA Ha IIPEICTABICHUU O EJAMHCTBE IPUPOJbI
u oOmem Uil BCEX ECTECTBEHHBIX HayK MeTojae mno3HaHus. ConepkaHue IaHHOIO Kypca
CTPOUTCSI Ha OCHOBE JESITEIbHOCTHOIO MojXoJa. BoBieueHue ydamuxcs B pa3HOOOpa3HYIO
yueOHYI0, MCCJIEIOBATEIbCKYI0O M MPAaKTUYECKYIO JESITEIbHOCTb SIBIISIETCS  YCJIIOBUEM
MPUOOPETEHUs] POUHBIX 3HAHMI, MpeoOpa3oBaHUsl UX B YOEXKIEHUS U yMEHHUs, CTAHOBJICHUS
OTBETCTBEHHOCTHU KaK YE€PThI JIMYHOCTH.

OO611ee KOJIMYECTBO YacoB IO yueOHOMY IUIaHy- 68 u.; B 5 kiacce - 34 yaca ( 1 4. B Hezleno)

B 6 kitacce — 34 ygaca ( 1 4. B Heenr0)

PabGouas nmporpamma cocrasiena Ha ocHoBe PI'OC ocHOBHOro o01ero oOpa3oBaHus, a TaAKKe
nporpaMmbl «BBelieHHE B €CTECTBEHHO-HAYYHBIE NpeaMeThl. Pu3uka. Xumust : 5—6-e KIacchl :
METOJIUYECKOE IMOCOOMe K y4eOHO- METOIWYECKOMY KOMIUIEKTY «BBeieHue B €CTECTBEHHO-
HayuHble npeaMeTbl. duszmka. Xumusa. 5—6 wmaccel. A. E. T'ypesuu, JI. A. Ucaes, JI. C.
[Tontak» / A. E. I'ypeBuy, /. A. Hcaes, JI. C. [lontak.—Mocksa : [Ipocsenienue, 2024.
YyeOHUKH:

Beenenue B ectecTBEeHHO-Hayu4Hble TpeaMeThl. Pusuka. Xumus. 5-6 kiaccel. A. E. I'ypesuuy, /.
A. Ucaes, JI. C. [Tonrak» / A. E. I'ypeBuu, . A. HUcaes, JI. C. [Toutak. — M.: [IpocBemienue,
2024.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

JINYHOCTHBIMH pe3yJbTaTaMu U3Y4YEHUS Kypca «EctecTBo3HaHUE»

«BBeneHue B eCTeCTBEHHO-Hay4Hble npeaMeThl. Pu3uka. XuMus» sIBISIFOTCS:

pa3BUTHE  ITO3HABATEIbHBIX WHTEPECOB, HHTEIUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEM
yJauuxcs;

BOCIIUTAHUE OTBETCTBEHHOT' O OTHOUIEHUS K NIpUpoJE, OCO3HAaHHUE HEOOXOIUMOCTH
3alUTHl OKPYKAIOIIENH CpEnbl;

(hopMupoBaHUE JIMYHOCTHOIO OTHOIIECHUS JIPYT K JIPYTY, K YUYUTEIIO.

MeTtanpeaMeTHBIMHU pe3yJIbTaTaMU U3y4YEeHUS Kypca SBIISIIOTCS:

OCBOEHHE IIPHEMOB HCCIIEA0BATENIbCKON JIESITEIbHOCTH (COCTaBIEHUE TJIaHA, MCIIOJIb30BAHUE
npuOopoB, HOpMyJIUPOBKA BHIBOJAOB U T. II.);

-hopMupoBaHUEe NPUEMOB pabOTHI ¢ UHGOPMAIMEN, TPEeICTAaBIEHHON B pa3nuyHoi popme
(TaGmuupbl, rpadUKy, PUCYHKH U T. 11.), Ha pa3IUyHbIX HOCUTENSIX (KHUTH, VIHTEpHeT,
MEPUOINYECKUE U3AHUA U T. 1.);

-pa3BUTHE KOMMYHUKATUBHBIX YMEHUI U OBJIaICHUE ONBITOM MEXJINYHOCTHOU
KOMMYHHKaINH (BEJIEHUE JUCKYCCHH, paboTa B IpynIiiax, BHICTYIUICHUE C COOOIIICHUSIMU U T.
I1.).

dopmupoBaHUE YHUBEPCATbHBIX YUCOHBIX TTO3HABATEIIBHBIX JIeicTBUN DopMupoBaHue
0a30BBIX JIOTUYECKUX JTENUCTBUIL

BrraBurate runotressl, 0ObsICHAIOIINE IPOCTHIE SIBJICHUS, HAIIPUMEP:



—TI0YEMY OCTAaHABJIMBAETCS ABUXKYILIEECS 110 TOPU3OHTAIIBHON TOBEPXHOCTH TEJI0; —I0YEMY
B JKapKylo IIOr0Jly B CBETJION o€k e NPOoXJIaJHEe, YEM B TEMHOM.

-CTpouts npocTeinne Moienu (pu3ndecKux siBieHuH (B BUJE PUCYHKOB UJIM CXEM),
HaIlpUMep: NaJeHue NpeaMeTa; OTPaKEHUE CBETA OT 3€PKAIIbHOM ITOBEPXHOCTH.
-IIporHo3upoBaTh CBOICTBA BEIISCTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB U3yYECHHBIX
KJIACCOB/TPYIIN BEIIECTB, K KOTOPBIM OHH OTHOCSITCSI.

-OOBSICHATH OOLIHOCTH MTPOUCXOKICHUS U BOJIIOIIMHA CUCTEMAaTHYSCKUX TPyl pacTeHUI Ha
MIPUMEPE COMOCTABIICHUSI OUOJIOTHYECKUX PACTUTENBHBIX 00BEeKTOB. DopmupoBaHre 6a30BbIX
HCCJIEAOBATENLCKUX NEUCTBUM

- UccnenoBanue siBlIeHUs TEIJIOOOMEHA IPU CMELIMBAHUU XOJIOIHOM 1 ropsideid BOJIbI.
-HccnenoBanue npouecca ucnapeHus pa3inyHbIX XKUJIKOCTEH.

=IInaHupoBaHuE U OCYILIECTBICHUE HA MPAKTUKE XUMHUYECKUX IKCIIEPUMEHTOB, IPOBEJICHUE
HaOIIOICHUH, TOJTyYEeHUE BBIBOJOB IO Pe3yJIbTaTaM dKCIIEpUMEHTA00HapYyKEeHUE Cyabdar-
HOHOB, B3UMO/IelicTBHE pa30aBICHHON CEPHOIl KUCIIOTHI C

LIUHKOM.

PaGora c nuadopmarnueit

- AHaIIM3UPOBATh OPUTHHAJIBHBIN TEKCT, IIOCBSIIIEHHBIN HCII0JIb30BaHUIO 3BYyKa (MU
yJIbTpa3ByKa) B TEXHUKE (3XO0JIOKaLMs, YJIbTPA3BYK B MEIULIMHE U IP.).

- BBINOJIHATH 3a1aHUS 110 TEKCTY (CMBICIIOBOE UTEHHUE).

- Mcnonp30BaHue NpU BHIIIOJHEHUH YYEOHBIX 3aJIaHUI U B IIPOIECCe UCCIIe0BATEIBCKOM
JIeSITeIbHOCTH HAYYHO-TIOITYJISIPHYIO JINTEPATY Py XUMHUUECKOTO COJEpKaHUs,

cIpaBOYHbIE MaTepuasbl, pecypchl IHTEpHeTa.

- AHaIIM3UPOBATh COBPEMEHHBIE UCTOYHUKH O BaKLIMHAX U BaKUMHUPOBaHUU. OOCYyXI1aTh
pOJIN BaKIMH U JIEYEOHBIX CHIBOPOTOK JJISI COXpPAHEHUSI 3JO0POBbS UEJIOBEKA.

®dopMHUpPOBaHHE YHUBEPCAIBHBIX YUEOHBIX KOMMYHUKATUBHBIX J1I€HCTBUI

- COMoCTaBJIATE CBOM CYX/JEHMUS C CYKIAECHUSIMU APYIrUX YYaCTHUKOB JIUCKYCCHH, IPU
BBISIBJICHUH PA3JIMYUNA M CXOJICTBA MO3UIIUM 110 OTHOIIEHHUIO K 00CYXIaeMOu

€CTEeCTBEHHO- Hay4HOH npobiieMe.

- BeIpaxaTh CBOIO TOUKY 3pEHMS HA PELICHUE €CTECTBEHHO-HAYYHOU 3a/1a4d B YCTHBIX U
MUCBbMEHHBIX TEKCTaX.

- [IlyGnu4HO npencTaBasiTh PE3YyAbTaThl BHIIIOJHEHHOTO €CTECTBEHHO-HAYYHOTO

HCCJIEIOBAHUS WIH POEKTa, (GU3NUECKOTO I XUMUYECKOTO OIbITa, OMOJIOTHYECKOT O
HaOIIOCHUS.

-  Omnpenenats W IpUHUMATh LE€JIb COBMECTHOM  JNEATEIBHOCTH MO  PELICHUIO
€CTeCTBEHHOHAYYHOH MpoOJIeMbl, OpraHu3alusl JAECHCTBUU IO €€ JOCTHKEHUIO: OO0CYKICHHE
MpoIeccan pe3yabTaTOB COBMECTHOM padoThl; 00001IeHHe MHEHUN HECKOJIBKUX JIOJEH.

- KoopauHupoBaTh CBOM AEUCTBUS C APYIMMH YJI€HAMM KOMaHAbl NPHU PELISHUM 3aJlayH,
BBITTOJTHEHUH €CTECTBEHHO-HAYYHOT'O UCCIIEIOBAHUS UJIHU TIPOEKTA.

-OneHuBaTh CBOM BKJIQJ B pEIICHHE €CTECTBEHHO-HAyYHOW MpPOOJIEeMBbI IO KPUTEPUSIM,
CaMOCTOSITEIbHO chopMyJIMPOBAHHBIM y4acTHUKaMH KOMaHJbI. dopMupoBaHUe
YHUBEPCAIbHBIX YUEOHBIX PETYJISITUBHBIX JEHCTBUN

- BriaBienue mnpoOsieM B JKM3HEHHBIX M YYEOHBIX CUTyalMsX, TPEOYIOIIMX IJIs pPELICHUs
IIPOSIBJICHUN €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH.

- AHanu3 ¥ BBIOOpP PA3IUYHBIX ITOJXOJIOB K MPHUHITHUIO PEIICHUN B CUTYyalUsIX, TPEOYIOIINX
€CTECTBEHHO-HAyYHON TIPaMOTHOCTM M 3HAaKOMCTBAa C COBPEMEHHBIMH TEXHOJIOTHUSIMHU
(MHOMBUYyaTbHOE, IPUHSITHUE PELLIEHUS B IPYINIIE, IPUHATHE PELISHUN IPyIIION).
-CaMOCTOATEIIBHOE COCTABJICHUE aJIrOPUTMOB PEIICHHUS €CTECTBEHHO-HAy4YHOM 3aJadyu WiIu



IJIaHa €CTECTBEHHO-HAYYHOT'O UCCIIEIOBAHUS C YYETOM COOCTBEHHBIX BO3MOXKHOCTEM.

- BeipaOoTka afgekBaTHOM OLIEHKU CUTYyallMH, BO3HUKILIEH MPU PEIICHUN €CTECTBEHHOHAYYHOU
3aJ1a4d, U OpU BBIABUWKECHUH IIJIaHA U3MEHEHUS CUTYalluy B CiIy4yae HEOOXOAUMOCTH.

- OObpsicHEeHHE TMPUYUH JOCTHIKEHUS] (HEIOCTHIKEHUSI) pe3yJIbTaTOB JESTEJIbHOCTU IIO
PELLIEHUIO ECTECTBEHHO-HAYUYHOMN 3a/1a4y, BBIIIOJIHEHUHU €CTECTBEHHO-HAYUYHOI'O UCCIIEIOBAHUS.
-OrneHkKa COOTBETCTBUS pe3yJibTaTa PEIISHUs €CTECTBEHHO-HAYYHOU ITPOOJIeMBbI

MOCTABJICHHBIM LIEJISIM U YCJIOBUSIM.

- I'oTroBHOCTH CTaBUTH ceOsi Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JHUCKYCCHUHU IO
€CTECTBEHHO-HAy4YHOH  mpobiiemMe, HUHTEpHIpeTalud  pe3ysbTaTOB  €CTECTBEHHO-HAYYHOTO
HCCIIeJOBAaHUS; TOTOBHOCTh TIOHUMAaTh MOTUBBI, HAMEPEHUSI U JIOTUKY APYTOro.

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YUYCHUS Kypca «BBeJeHne B €CTECTBEHHO-HAYYHbIE MPEIMETHI.
®duzuka. XUMUsD) SBISIOTCA: OCBOSHHE 0A30BBIX €CTECTBEHHO-HAYYHBIX 3HAHUH, HEOOXOAUMBIX
JUTSL TaTbHEHIIIETO U3YUEeHUsI CHCTEMAaTUYECKHUX KyPCOB €CTECTBEHHBIX HAYK;

-hbopMUpOBAaHUE DJIIEMEHTAPHBIX HCCIEA0BATEIbCKUX YMEHUH MPUMEHEHHUE MOJYUYSCHHBIX 3HAaHUM
U YMEHUM JUTSI pelICHUs] TIPAaKTUYSCKUX 3a]1a4.

OOecnieunTh JOCTHMIKCHHUE IUIAHUPYEMBIX PEe3yJIbTAaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTEIbLHOU
MpOrpaMMBbl, CO3/1aTh OCHOBY [JII CaAMOCTOSITEJILHOT'O YCIIEIIHOTO YCBOCHHS OOYyYaroIuMHCS
HOBBIX 3HAHUW, YMEHUM, BUJOB U CIIOCOOOB AESATEIHHOCTH JIOJKEH CHCTEMHO-/IESITEIbHOCTHBIN
noaxoA. B cooTBeTcTBHM C 3TUM MOJAXOJAOM HMMEHHO AKTHBHOCTH OOYYarOIIMXCS MPU3HACTCS
OCHOBOM JIOCTHKCHHUSI Pa3BUBAIONINX IeJIeH 00pa3oBaHus. DTH 3HAHUS HE TIEPEIAfOTCS] B TOTOBOM
BHJIE, a JOOBIBAIOTCA YYAIIUMHUCS B MPOLIECCE IMO3HABATEIBHON JeaTebHOCTH. OTHUM U3 IyTel
MOBBIIIEHUS MOTHBALUHUHU U 3QPEKTUBHOCTH YU€OHOU NESITEIbHOCTH B OCHOBHOM IIKOJIE SIBIISIETCS
BKJIIOUEHUE YYAIIUXCA B YUEOHO-UCCIe008aMENbCKYIO U NPOEKMHYI0  0esimelbHOCHb, KOTopast
HMMEET CJIEIYIOIIHE OCOOEHHOCTH:

-HeJiM U 3alavui 3TUX BHUAOB JCATCIBHOCTH YYAIUXCS OHNPECACIIANOTCA KaK HUX JIMYHOCTHBIMU
MOTHBaMH, TaK HW COIUAJIbHBIMH. 3T10 O3HaA4YacT, 4YTO TaKad ACATCIBHOCTL dOJIDKHA OBITH
HaImpaBJICHAa HE TOJIBKO Ha IMOBBIIICHUC KOMIICTCHTHOCTH IMOJAPOCTKOB B HpCILMCTHOfI o0JracTu
ONPCACIICHHBIX y‘IC6HI)IX AUCHUIIJINH, HEC TOJIBKO Ha PpPa3BUTUC HX CHOCO6HOCTCI71, HO M Ha
CO3aaHMEC MMPOAYKTAa, UMCIOIICTO SHAYUMOCTD AJIA JPYTUX;

-y4eOHO-UCCIIeI0OBATENbCKAss M IMPOEKTHAasl AEATEbHOCTh JIOJKHA OBITh OpPraHM30BaHA TaKUM
oOpa3oM, 4TOOBI ywalluecss CMOIJIM peaju30oBaTh CBOM IMOTPEOHOCTH B  OOLIEHUH CO
3HAYUMBIMH, pe(epeHTHBIMH I'PyNIIaMH OJHOKJIACCHUKOB, yuHuTesne u T. 1. CTposi pa3iIuyHOTO
pola OTHOWIEHHWS B XOJ€ IEJICHAINPABICHHONM IIONCKOBOM TBOPYECKOM MW NPOAYKTUBHOMU
NEeSITeIbHOCTH, TOAPOCTKH OBJAJE€BAlOT HOPMaMHM B3aMMOOTHOIIEHMH C pPa3sHbIMHU JIOJAbMH,
YMEHUEM IMEepexXOJIUTh OT OJHOTO BHUJAA OOIIEHHS K JApYromy, HOpHOOpPETAlOT HAaBBIKU
WHIUBUTYaJIbHOM CaMOCTOATEIbHON PabOTHI M COTPYIHUYECTBA B KOJUIEKTHBE;

OopraHu3sanus y‘-Ie6HO-I/ICCJ'IC,Z[OBaTCJIBCKI/IX U MPOCKTHBIX pa60T IIKOJIBHHUKOB oOecIieuynBacT
COUYCTAaHUC pa3jIMdHbIX BUIOB MO3HABAaTEJIbHON MEATEILHOCTH. B ATHX BUIaX OESITEILHOCTH
MOT'YT OBITh BOCTpC6OBaHBI MNPAKTUYICCKU mo0bIe  CIOCOOHOCTH MMOAPOCTKOB, PpCaJIM30BaHbI
JIMYHBIC IMTPUCTPACTHUA K TOMY WJIH UHOMY BUAY ACATCIBHOCTHU.

COJAEPKAHUE OBYYEHUA
5 KIIACC

Paszgen 1. Beenenue

IIpupona xuBas u HexuBas. [loHATHE O ABIEHUAX NPUPOABI. UENOBEK — 4YacTh IIPUPOLIBIL,
3aBUCUT OT Hee, mnpeobpasyer ee. HeobxomuMocTe u3ydeHuss npupoasl. Pu3nKa U XUMHUS —



Haykd o Tipupoje. Tenma u BemnecTBa. MHorooOpasue siBIeHUN npupojbl. OU3NYECKUE SBICHUS:
MEXaHUYECKHeE, TETJIOBBIE, JJIEKTPOMAarHUTHbIE, CBETOBBIE.

XuMHUuecKue sIBJICHUs1 — IpeBpalleHus BeuecTB. [IpupoaHbie, HICKYyCCTBEHHBIE 1 CUHTETUYECKHE
BeniecTBa. OnucaHue sIBJICHUN NPUPOBI B IUTEpaType U UCKyccTBe. HayuHblil MmeToq u3ydeHus
MIPUPOJIBI: HAOJIO/ICHHE, OIIBIT, TEOPHUS.

JIaGopaTopHoe obopyioBaHue, MTATUBEL. [IpaBuia mojip30BaHus U MpaBuia 0€30MaCHOCTH.

Ponp u3mMepeHuii B HaydHBIX UCCIIENOBAHUSX U B NpakTuke. [Ipocreiiiine namepurenbHbIe
NpUOOpPbl M HMHCTPYMEHTHI: JHHEWKa, W3MEpUTEIbHAasl JICHTAa, MEPHBIA LHWIMHADP, BECHI.
[IIkana nmpubopa: 1ieHa AeJaeHus, peaea U3MEpPEeHUNH. AJITOPUTM HaXOXKICHUS LIEHBI JICJICHUS
LIKaJIbI U IIpEeJieIa U3MEPEHUM.

Jlabopamopuvie pabomui.

«Onpenenenue pasMepoB Tena», «M3MepeHune oOBeMa  KHUIAKOCTHY,
«3mepenne oobeMa TBepaoTo Tenay . [lucbmennviii onpoc «BBenenue»
Pasznea 2. Teaa. BemiecrBa. Ux cBolicTBa.

XapakTepuCTUKHA Tel U BellecTB: ¢opma, 00beM, LIBET, 3amax.

Oprannyeckue W HEOpPraHUYECKHE BeIeCTBA. TBepJioe, )KHUJIKOE U ra3000pa3HOEe COCTOSHUS
BemecTBa. Coxpanenue GpopMbl 1 00beMa TBEPABIMH TEJIAMH, COXpaHEHNE 00beMa U HECOXPAaHCHHUE
(hOpMBI JKHIKOCTSIMHU, HecOXpaHeHue (popMbl 1 oObeMa razamu. [Ipu3Haku GU3HUECKUX SBICHHA.
Macca. [lepBbie npeacTaBiIeHUs O Macce Kak O KOJIMYECTBE BellecTBa. Heo0XoauMoCTh U3MepeHus
Macchl. Mephl U 3TajJloH Macchl. PelyakHbie BeChl, paBuiia paboThl ¢ HUMHU. TemiepaTypa Kak
Ba)KHAs XapaKTEPUCTUKA TEJ U BEIIECTB, Pa3IMYHBIX SIBICHUN Npuposl. Mizmepenue
Temrieparypbl. TepMoOMeTpHI, paBuiia padoThl ¢ HUMH. OCOOEHHOCTH KOHCTPYKIIHMH
MEIUIIMHCKOTO TEPMOMETpA.

3HadYeHUE 3HAHUU O CTPOCHHH BCUICCTBA. I[eJ'H/IMOCTB BCIICCTBA. CTpOCHI/Ie BCIICCTBA: MOJICKYIJIbI,
aTOMBbI, HOHBI. Hpe,I[CTaBJ'IeHI/Ie O pasMepax 3TUX YaCTHUILI.

Ctpoenue monekyn. Juddysus B razax, sKUIKOCTAX U TBEPABIX Telax. J[BU)KeHUE YaCTHII
U Temreparypa Tei. JlokazaTenbCcTBa CYIIECTBOBAHUS MHPUTSKEHUS W OTTAIKUBAHUSA MEXKIY
yactuiaMi. CTpoeHHe TBEPABIX TeJ, XUJAKOCTEH, ra30oB Ha OCHOBE 3HAHUM O CTPOCHUU
BEIIeCTBA.

3. Pezepdopa — cozgarens miiaHeTapHOM mojenu cTpoeHusi atroma. CTpoeHue aroma.
3apsiapl IPOTOHOB | AJIEKTPOHOB, UX B3aUMOIeHCTBUE, 3aps sapa. CTpoeHne aTOMOB BOJOPOa,
remusi, Jutus. OOpa3zoBaHWEe HWOHOB. XWMHUYECKHE OJJEMEHThl Kak TPYNIbl aTOMOB C
OJVMHAKOBBIM 3apsiIOM sifipa. 3HAKM XHWMHUUYECKUX »dJeMeHToB. llepuonnyeckass cucrema
xuMuyeckux anemMeHToB J[. M. MenneneeBa. Homepa XuMHUYECKUX DBJIE€MEHTOB. XHUMHUYECKHUE
SJIEMEHTHI B MPUPOJE.

BemectBa mpocThie U cioxkHble. DOPMYIbl XUMHYECKHUX BEIIECTB.

Mecto kucnopoaa B Ilepunonnueckoii cucreme xumudeckux sneMeHToB [l. M. Menaeneena,
ero 3Hak, Homep. Kucnopoa. Coenunenust kuciaopojqa. I[Ipoctoe BemecTBo KUCIOPOd, €ro
CBOMCTBA M 3HAUEHHUE IS )KU3HU HA 3emiie. PoTocuHTE3. [ 'OpeHne B KUCIOpoae.

Mecto Bomopona B nepuoanueckoit Tabmmie [[. 1. Menneneesa, ero 3Hak, Homep. Bomopon B
npupoae. [Ipocroe BemecTBO BOJOPO: €ro IMo- Jy4YEeHHUEe, CBONCTBA, pacIpOCTPAHEHUE B MPU-
pole, npuMeHeHue, 3Hauenue. CoeIMHEHUs1 BOAOPO/Ia.

Bopna: ctpoenue Moiiekyibl Boabl. CBOWCTBA BOJIbI, €€ paCOpPOCTPAHEHHUE B MPUPO/JIC, 3HAUCHUE.
Hcnonp3oBaHue BOABI B HAPOAHOM X03siicTBE. Bona kak pactBopuresnb. @uinbrpoBanue. OxpaHa
BOJIHBIX PECYPCOB.

PactBopbl B mpupone, TexHuke, ObITy. PacTBoputens u pactBopsieMoe BemiecTBO. VcTUHHBIE



pacTBOpPHI ¥ B3BecH. MaccoBasi 10J1s1 BEIIECTBA B paCTBOPE.
[T10THOCTh KaK XapaKTEPUCTHKA BEIECTBA.

Jlabopamophvie pabomut.
«CpaBHEHHUE XapaKTePUCTHUK Te», «HalOmromeHue pas3udHbIX COCTOSHUM BEIECTBaY,
«3MepeHre Macchl Tejla Ha PhIYaKHBIX BEcCaxy,

«3mepenne TemmepaTypbl BOABI M BO3Ayxa», «HaOmromeHwe AEIMMOCTH —BEIIECTBAY,
«Habmronenue sBnennit auddysnn», «HaOmroneHue B3aUMOACHCTBUS YaCTHUI[ Pa3IMYHBIX
BemecTBy, «Habmonenne ropeHus», «OmnpeneneHne pacTBOPUMOCTH BEIIECTB

(bI/IJ'II)TpOBaHI/IeM», <<I/I3MepeHHe IIJIOTHOCTHU BCIICCTBA.

Koumponwvuwvie pabomeot.

«XUMHYeCKHue 3JeMeHThI», «III0THOCTL BelecTBay
Pa3zneua 3. Bzaumonaeiicreue Tell.

PeakTHBHOE IBHKEHUeE.

Bcemupnoe Tarorenue, ero nposisiieHus. Cusia TS)KECTH, €€ 3aBUCMMOCTb OT Macchl Tela.
OtkpeiTHe 3akoHa BceMupHoro tsaroreHus WM. Herotonom. Enununa cwisl. Pasnuunble BHIbI
nedopmanuu. [IposiBnenue nedopmaiuu B Ipupoe, B ObITY, YUET U UCIIOIb30BAHUE B TEXHUKE.

Bo3sHukHOBeHUE cuibl ynpyroctu npu aedpopmauuu tei. HampaBieHue cuibl ynpyrocTH.
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT nedopmariuu. OObsiCHEHHE BOSHUKHOBEHHS CUIIBI YIIPYTOCTH C
TOYKH 3PEHUSI MOJIEKYJISIPHOTO CTPOCHUs BeuecTBa. [IposiBiieHne cuiibl ypyrocTd B Ipupoe, B
OBITY, y4€T U HCHOJIb30BaHUE €€ B TEXHUKE.

ITokoit 1 paBHOMEpHOE NpsAMOJIMHENWHOE JBMXeHue Tena. lunamomerp. Cuna TpeHus: ee
MPOSIBJIEHHE B MPUPOJE, B OBITY, YCIOBUS €€ BOZHUKHOBEHUS; IPUUYMHBI BOSHUKHOBEHUS TPEHMUSI.
TpeHne CKONBXKEHUS M TPEHHUE KauyeHMs. 3aBUCUMOCTH CHJIBI TPEHHUSI OT CHJIBI TSDKECTH Tejla U
KayecTBa 00pabOTKH MOBEPXHOCTEH. YUeT U UCMOIb30BaHUE TPEHUS B TEXHHKE.

OOBsiCHEeHHE DIIEKTPUYECKOTO B3aUMOJICHCTBUS Ha OCHOBE JJCKTPOHHON TEOPHH.
OnexkTpuzauusi Ten TpeHueM. llepenmaua 3yeKTpUYECKOro 3apsiila CONPUKOCHOBEHHUEM.
BzanmopelcTBue ODHOMMEHHO M PAa3HOMMEHHO 3apspKEHHBIX Tell. llpuHumn aelicTBus
3JIEKTPOCKOIIA.

ITocTostnuble MarHUThHI. CBONMCTBA MOCTOSIHHBIX MarHUTOB. [lomoca mMaruutoB. MarnuTtHas
crpenka. 3emJist Kak MarHuT. Kommnac. [IpuMeHeHne NOCTOSIHHBIX MarHUTOB.

Cuna paBieHuss U naBieHue. Exunuiia naBieHus. CriocoObl YBEIHMYECHUS U YMEHBIIICHHUS
JIaBJICHUS.

3akoH [lackans. Ilepenada naBieHUs KUAKOCTSIMU U Tra3amMu B TexHuke. Hanuune naBieHus
BHYTPH KHJIKOCTH, €T0 3aBUCUMOCTb OT TJIyOHMHBI. PABEHCTBO  JaBIICHHWI BHYTPH  KHUJIKOCTH
Ha oHOM TTyOmHEe 1o BceM HampaBiieHUusiM. CooOImarommuecs: cocyibl. 3aKOH COOOIIArOITUXCS
COCYJIOB, ero o0bsicHeHue. [IpumMeHeHne cooOIIaronmxcsi COCY/10B.

BreiTankuBaromast cuia. [lpyunHa BO3HUKHOBEHUS! BBITAJIKUBAIOLIEH CUJIBI. Y CJIIOBUS
TJIaBaHUS TEJ.

JlabopamopHvie pabomut.

«HabmoieHrie BO3HUKHOBEHUS CHIIBI YIIPYTOCTH TIPH ehOpMaIIin»,

«3mepenne cuibl», «M3mepeHme cuiabl  TpeHus», «HaOmomenue B3amMoIeHCTBUS
HadJIEKTPU30BAHHBIX Tem», «HaOmogeHne MarHUTHOTO B3aUMOJICUCTBHS», «OnpeaeneHue
JaBJICHUSI Tella Ha omnopy», «M3MepeHune BbITaTKUBaIOMIEH Ccuib», «OT Yero 3aBUCHUT

BBITAJIKMBaroIIas (apxumenoBa) cuiia?y», «BbIsiCHEHHE YCJIOBHS TUIABAHUS TEID».

Konmponvnwie pabomeot.



«B3aumonerictBue Ten. Paznuanbie BUabl cliny, «JlaBienue Ha rinyouHe. [[eficTBrue >KHAKOCTH Ha
MOTPY>KEHHOE B HEE TEJIOY

Paznen 4. ®uznueckne ¥ XUMHYeCKHe sABJIeHH MexaHnyecKHe sIBJIeHHS

Mexannueckoe nBmkeHue. Tpaekropus. PaznuaHbie BUIBI ABUKCHUS.

[Tpumeps! pa3IuUHBIX BUIOB JIBUKEHUS B IIPUPOJIC U TEXHHUKE.

Ilyte u BpeMs ABHXKEHUsI, U3MEPEHHUE IYTHU U BPEMEHHU.
CKOpoCTh paBHOMEPHOI'O NBMKEHUSA. ENMHUIBI CKOpOCTH. YCKOPEHHOE U 3aMEJIEHHOE
JBHKCHUE.

[IpencraBnerne 00 OTHOCUTEILHOCTH JBHKCHUSL.

3ByK KakK HWCTOYHHK HWH(MOpPMAIMM dYeJIOBeKa 00 OKpyxarwmieM wmupe. VICTOYHUKH 3BYyKa.
Konebanuss — HeoOXoaMMoOe YCIOBHE BO3HHUKHOBEHUsI 3ByKa. CKOPOCTh 3BYyKa B Pa3jIMYHBIX
cpenax. SIBmenue oTpaxkeHus 3BykKa. Oxo. lcrmonb3oBaHHME SBJICHUS OTPa)KEHHUs 3ByKa B
TEXHUKE.

Jlabopamophwsle pabomui:

«BpruucieHue CKOpOCTH JABHKCHUSI OpycKay,

«Habmronenne OTHOCHUTEIIEHOCTH JIBHOKCHUS,

«HabmoieHne MCTOYHHMKOB 3BYKa.

Koumponwvnasa paboma

«Mexanndeckoe ABMIKCHUEC

TenjaoBble sIBJICHUS.

TemoBoe pacmmpeHue Te. YUYET U UCHOIb30BaHUE TEIJIOBOTO PACIIUPEHUS B TEXHUKE.

[InaBnenue u orBepaeBanue. OOBICHEHHE dTUX MPOIIECCOB C TOYKHU 3PEHUSI CTPOCHHUS BEIIECTBA.
[Iporeccrl ucnapeHus: U KOHACHCAIINH, UX OOBSICHEHUE C TOYKH 3PESHUS CTPOCHHUS BEIIECTRA.
Hcmapenue u KOHAEHCALHS B IPUPO/IE. 3aBUCUMOCTh CKOPOCTH UCIIAPEHUSI KUJIKOCTH OT Poja
KUJKOCTH, TEMIIEPATYPHI, TUIOMIAAN CBOOOTHON MOBEPXHOCTH. OXJIaXKICHHUE KUJKOCTEH MPHU
ncrapeHuu. llponecc remionepenaun, IpUMeEpPHI MPOSIBICHUS TEIUJIONEPEaayd B IPUPOJIE, YyudeTa
U WCTHOJIb30BaHUS B TexXxHHKE (0e3 yKa3aHHs BHJIOB TEILIONEpEIayn).

JlabopamopHvie pabomutl.

«Habmronenne M3MEHEHUs O0beMa KUJIKOCTEW W Tra30B NPU HATPEBAHUU W OXJIAKICHUM
(omucanme maHO B METOAWYECKOM Tmocobmuu), «HaOmronenwe u3MeHEHWs JJIMHBI Tejla Mpu
HAarpeBaHUM W OXJAXICHUN», «OTIMBKAa HUTPYIICYHOTO COJIIaTHKa, «HarpeBanue
CTEKJISTHHOM TPpyOKm»,

«HaOmonerne 3a 1uTaBIeHWEM CHera», «OT 4dYero 3aBHUCHUT CKOPOCTh HCHAPCHHS
KHJIKOCTU?Y,

«HaOmonerre oxJtaXkICHUs KUJIKOCTH TIPU HCITapeHnn», «HaOroJeHrne TeIIonpoOBOTHOCTH
BOJIBI, BO3/TyXa U METAJUTUYECKOTO CTEPIKHSD).

Koumponvuas paboma

«TermoBbIe SBICHUSD.

T'ooosas konmponvuas paboma

Paznen 5. ®u3nyeckue u XuMu4ecKne siBJICHUS

DJIEeKTPOMArHUTHBIE SIBJICHUSI

DJIEKTPUYECKUI TOK KaK HalpaBICHHOE [BH)KEHHE 3apsDKEHHBIX vacTull. HampsbkeHue Kkak
YCIIOBHE BO3HUKHOBEHUS JIEKTPUUECKOT0 TOKa. ICTOUHMKHN OCTOSIHHOTO U MIEPEMEHHOTr0 TOKA.

Cuna TOKa, €IMHUIIA CWJIBI TOKa. HampspkeHuwe, €MHUIIA HanpsDKeHUs. AMOepMeTp U
BOJIbTMETP. [IpOBOAHUKY U IUIIEKTPUKU: ONpeAeSICeHUE, IPUMEPHI U TPUMEHEHHUE.



Onextpuueckue 1enu. CocTaBHbIE YACTH JIEKTPUUCSCKHUX IIENeH U X YCIIOBHBIE 0003HAYCHUS Ha
cxeme. llocienoBarenpHOE W HapalyieIbHOE COEIMHEHUs IPOBOJHHUKOB, WX OTJIWYMHA,
HCIIOJB30BAHUE B PA3JIMYHBIX LEIsX. [[efcTBUsS 3IeKTpUYEecKOoro ToKa. TemniaoBoe JaeilcTBue
TOKa, €ro NMpUMEHEHUE B OBITOBBIX MpubOopax. MarHuTHOE IeCTBUE TOKA. DIEKTPOMArHUTHI U
UX IPUMEHEHUE.

JlelicTBMEe MarHura Ha JJEKTPUYECKUW TOK. IIpuMeHeHHe 3TOro AEKUCTBUS B YCTPOWCTBE W3-
MEPHUTEILHBIX TPUOOPOB, AIEKTPOABUTATEIISI. XUMHYECKOE JICHCTBUE TOKA U €ro MPUMEHEHUE.

Jlabopamopmsie pabomur.

«IlocnenoBareapHOE COEIMHEHMEY, «ITapannenpHOE COEINHEHHUE,

«HaOmronenue TemioBoro AelcTBUs Toka», «HabaroaeHue MarHUTHOIO JEMCTBUSI — TOKa,
«/lelicTBMe MarHuTa Ha TOPOBOJHHUK C TOKOM,

«HaOnmrogenne XMMHYECKOTO IEHCTBUS TOKay.

Konmponvuasa paboma «INeKTPUUECKUI TOK.
CBeTOBBIC SIBICHUSA
CBeT KaK UCTOYHUK HH(MOPMAIIHNU YEeJIOBEKa 00 OKpykaromem mupe. Mcrtounukn cBeTa:

ropsiauue " xosioaubie. [IpsmMonuHeitHoe pacripocTpaHeHue ceera. OOpa3zoBaHue
teHu. [IpoxoxkaeHue cBera ckBo3b oTBepcTre. OOBSICHEHNE COTHEUYHBIX U JTYHHBIX 3aTMEHUI.
3epkanbHOE U paccesstHHOe oTpaxkeHus. [IposiBieHne 3aKkoHa OTpaKeHUsI B IEHCTBUM 3€pKall.

3ep1<ana IIJIOCKHC, BBIIIYKIIBIC W BOTHYTBIC. CBoOHCTBO 3CPKaJl H3MCHATHL HAIIPAaBJICHHUC
CBCTOBOTI'O ITY4Ka. Hcnons3oBanue 3CPKall. XapaKTep I/I306pa)KeHI/I$[ B IINTIOCKOM 3€pKaJic.

IIpenomnenue ceera. MI3MeHeHHe HampaBiI€HHUsS CBETOBOI'O Jyda HNPHU HEPEXOA€ U3 OJTHOU
cpensl B Apyryto. Tumnbl nuH3: coduparomme u pacceuBaroimue. Mokyc JTUH3BL. Y BEeITUYSHUE
JINH3BI.

Haznauenue u uCHONB30BaHME ONTHYECKUX MPHOOPOB.

Ctpoenne rnaza. M3o0paxeHnue, moirydaeMoe Ha ceTdyaTke. BIM30pyKOCTh U HadbHO30PKOCTb;
HCIIOJIB30BAHUE OYKOB JJIs1 KOPPEKLIMU 3PEHUSL.

Paznoxxenue Oenoro cBera ¢ mOMOIIb0 TPU3MBI. CIEKTp, MOPSIOK CJIEOBAHUS IIBETOB B
HeMm. Pagyra. O0bscHeHHE 1IBETA TEI.

JlabopamopHvie pabomul.

«CBer u TeHb», «M3roTtoBieHHe KaMmepbl-OOCKYpbI», «OTpax€eHHEe CBeTa 3epKajom»,
«ITonyyenne m3oOpaxkeHUs MpeaMeTa B IUIOCKOM 3epKajie» (OMHcaHue JaHO B METOIUYECKOM
mocooun),

«HaOmroaenue 3a npenoMiieHuEM cBeTa», «Habmonenrne n3o0paxkeHui B JIUH3E».
Koumponvuas paboma

«CBETOBEIE SIBJICHUS

XnuMHuYecKkue sIBJIeHUS

XUMHYECKHE PeaKIIMU Kak MPOIecChl 00pa3oBaHMUs OJHUX BEIISCTB W3 Jpyrux. [IpusHaku
XUMHYECKUX SIBIICHHUW U yCIOBHUS HUX MpoTekaHus. OObsICHEHWE MPOTEKAHUSI XUMHUUYECKHUX
peakuuii ¢ MOJIEKYJISIPHOW TOYKHU 3peHusi. Pacniaji BemecTB U MOJIEKYJI HA aTOMBbI WJIM MOHBI,
oOpa3zoBaHMe u3 HHUX HOBBIX BemlecTB. CoXpaHEHHWE MAacChl BEMIECTB B XHUMHYECKHUX
peaKusix.

Peakuuu coennHeHus U pasziioxeHus. ['opeHne kak peakuusi coeauHeHus. OKCUabl.
[Tpumepsr HanboJIee pacpPOCTPaHEHHBIX OKCUIOB, UX PACIIPOCTPAaHEHUE B IPUPOJIC U
HCIOJL30BaHUE.



Kucnotsi. [Ipumepsl Hanbosee pacrpocTpaHeHHBIX KUCIIOT. Mcnob30BaHNE KUCIOT
npousBoacTBe U ObITy. [IpaBuia oOpamieHus ¢ HUMH.

Pacrio3naBanue KHCIIOT.

OOmue cBeneHuss o0 ocHoBaHusx. Illemoun. I3BecTkoBasi Bojga, ramieHas HW3BECTb.
[IpumeHenne OCHOBaHHMI B TMPOU3BOJICTBE, ObITy. llpaBmiia oOpalmieHuss ¢ OCHOBAHUSIMHU.
Pacno3znaBanne ocHoBaHuM. Peakiuius HEHTpaIM3ayu.

Couu. Ilpumepsl conelt, pacripocTtpaneHue ux B npupojie. CBoiicTBa U MPUMEHEHHUE psijia
coJIei.

VYrneBoapl, KUPbI U OEJIKU KaK Ba)KHEHIINE MUTATEeIbHbIE BEIIECTBA JUUIsl OpraHU3Ma 4eJI0BeKa.
[IpoucxoxxaeHue npupoaHoro rasza, HedrTu, yris. Haumbosee BakHble MECTOPOXKIECHMUS
He(dTH U rasa B Poccuu, ux 3HaueHue Kak MCTOYHMUKOB JJIs IIOJIyUE€HHUs! PA3JIMYHBIX BUJOB
TOIUJIMBA Y KaK BaXKHEUIIIETO ChIPbS A1 XUMUYECKOIN MPOMBIIIJIEHHOCTH.

Jlabopamopnvie pabomul.

«Habmonenne Qu3NYecKMX M XMMHYECKHX SBICHUI», «/[elicTBME KHCIOT M OCHOBAaHHMH Ha
WHJIUKATOPB», «BBISICHEHHE pacTBOPUMOCTHU COJIEH B BOZE» (OMHCAaHUE JAaHO B METOAUYECKOM
rnocobun), «PacroznaBanue kpaxmana.

Koumponvnas paboma «XuMHU4E€CKUE SIBICHUSD)
Pa3nen 6. YesroBek u npupoaa

3emusi-miianera CoJiHeYHO# cHucTeMbl. 3a/1add acTpPOHOMHUHU. 3Be3qHOE HE0O, CO3BE3HS.
JIpeBHUE aCTPOHOMHYECKHE HWHCTPYMEHTBI M COBPEMEHHBIE METOAbl ACTPOHOMHUYECKHX
HUCCJIEIOBaHUM.

Kapra 3Be3gHoro He6a. HaxoxxieHne Ha KapTe co3Be3/IMi U Haubosee IpKUX 3Be31. A3UMYT
Y BBICOTA CBETHJI, UX OTIPEJICJICHUE C TOMOIIHIO aCTPOJISIONH.

Comune. IlepBeie TpeACTaBIEHHUS O €r0 COCTaBe M TemIeparype. M3MmeHeHus CoJIHeUYHOU
aktuBHOCTHU. CouHIle U )ku3Hb Ha 3emyie. ConHeuHas cucrema. CtpoeHue CoHEYHON CUCTEMBI.
JBrxxeHnne 3emiii: BpallleHHe BOKpPYT cBoed ocu u oOpamieHue Bokpyr CosnHua. IIpuuunHbl
CMEHBI THS U HOYM, BpPEMEH Iojia.

JIyna - ectecTBeHHBIH CIIyTHUK 3eMid. JIBrkeHne JIyHbl BOKpYr 3eMiIM M BOKPYI CBOEH OCH.
®usnueckne ycinosus Ha JlyHe. @a3zpl JIyHbl. OcCHOBHBIE 3Tallbl KOCMUYECKUX MCCIIEIOBAHUM.

Jlabopamopnas paboma «I3roToBIEHUE acTpOIsAOUU U OMNpeNesieHHe C €€  IOMOIIBIO
BBICOTHI 3Be31». Konmponvuas paboma «3emnst — 1ianera COJTHEYHON CHUCTEMBD»
3emsis — MecTto obuTaHus yenoBeka CTpoeHHE 3€MHOrO Iapa. YBEJIWYEHHE IUIOTHOCTH U

Temreparypbl 3emun ¢ riyounoil. CoctaB ruzpocdepsl. Ponb ruapocdepsl Ajsl KU3HU Ha
3emne. HccnenoBanne mopckux riyouH. Cynoxonactso. Ilporecchl, mpoucxonasiiue B
3eMHBIX HeJpax M B ruapocdepe, UX BIUSHHE HaA JKU3Hb JIOJAEH, HEOOXOIMMOCTbh HX
U3y4EHUS.

CoctaB u ctpoenue armocdepnl. Atmochepnoe maiaenue. OnbeiTt Toppudeiu. bapomeTpsl,
WX MPUHIATL AercTBUA. EquHUIBI aTMOC(epHOTO TaBICHHUS.

Coneprxanue BOASHOTO mapa B atMocdepe. HeHnacrwilieHHBINH U HAaCBIIIEHHBIN Tap. OTHOCH-
TEJIbHAsi BJIAXXHOCTh BO3AyXa. BaXHOCTh HM3MEpEHMsI BJIAXHOCTH BoO3ayxa. [urpomertp,
MICUXPOMETP.

Tyman, oOnaka, HOXIb, poca — OOBSCHEHHE MPUYUH UX BO3HUKHOBEHHWs. ['po3a,
MOJIHUEOTBO.

OTanbel CTAaHOBJIEHUsT M PA3BUTHUs aBHalMU. Bplgarommecs JETYUKH U KOHCTPYKTOPBI



CaMOJICTOB.

Konmponvuas paboma
«3emMiisi — MECTO OOMTaHMs YeIOBEKa»

3HAKOMCTBO C HPOCTHIMH MeXaHW3MamH. Ha3HaueHHe MPOCTHIX MEXaHH3MOB.
OmnpeneneHne MeEXaHHYECKOM paOoTel. EauHULBI  paboOThl. YCIOBHUS  COBEPIICHUS
MEXaHWYEeCKOH paboTHI.

OHeprusi. Bujabl MexaHMYEeCKOW HSHEPruv: KHUHETHYECKas, IMOTeHIHaTbHasA. M CTOUYHUKH
SHEPIrUH, BUJbl UICTOUYHUKOB 3HEPruu. BocrionHsaemMble HICTOUHUKH 3Hepruu. [IumeBapenue
KakK IIPOIECC BOCIOJHEHUS] DHEPIrUU YE€JIOBEKOM. 3HAYCHUE COJITHEUHOW DHEPTUU ISl KU3HU
Ha 3emiie.

TerutoBble aeurarenu. M3 ucropuu remnossix gsuraresneit. [laposeie mamumnel Jx. Yarra, U. U.
[TonzynoBa. IIpumeHeHHME COBpPEMEHHBIX TEIUIOBBIX JBUrareiiel. JIBurareib BHYTPEHHETO
cropanus. [IpuHuun ero aeicteusa. Mcnoab30BaHWe JIBUTaTENIsi BHYTPEHHETO CrOpaHMA.

Ponb snexkTposHepruu B KU3HU 00IIeCTBA. BHUIBI 37eKTpOCTaHIUM.

ABTOMaTHYECKHE YCTpOﬁCTBa. HpI/IMepBI HCIIOJIB30BAHHUA AaBTOMATHYCCKHX YCTpOﬁCTB B
TCXHHUKC, HA ITPOU3BOJCTBC U B 6BITy.

CpencrBa cBsizu. CBeaeHuss U3 ucTopuM ux paszButusa. Tenerpad. Tenedon. Hasnauenue
MHKpO(OHA U TPOMKOTOBOpHUTENS. Pagno u TeneBuaeHue.

BI)III&IOHII/IGC?I CCTCCTBOUCIIBITATCIIN, UX POJIb B CO3AaHUKU OCHOB C€CTCCTBO3HAHUA. OcCHOBHBIE
HaIlpaBJICHHUS] COBPEMEHHBIX HayYHBIX HCCIICJOBAaHUHN B 00JaCTH (PU3NKH M XUMUU.
HeoOxoauMocTe cO37aHUSI HCKYCCTBEHHBIX MaTepuasioB. [Ipumepbl HCKyCCTBEHHBIX
MaTepHUaJIOB U UX UcHoiab30BaHue. CIocoObl BhIpallIMBaHUSI HCKYCCTBEHHBIX KPUCTAIIOB.
[Monmumepsl. IlonuaTUiIeH, NOJUXJIOPBUHUI, MOJUCTHUPOI M JIpyTMe IUIaCTMACCHI.
HatypanbHble 1 XumMuueckue BojaokHa. Mx ucnonap3oBaHue B OBITY.

OcHOBHBIE (DaKTOPBI BPETHOTO BIIUSHHS JEATEIBHOCTH YEJIOBEKa Ha OKPYXKAIOIIYIO CpEemy.
Kontpones 3a cocrossHmeM armocepbl U OCHOBHBIE CIIOCOOBI €r0  OCYIIECTBIICHUS.
Heob6xonumocTs 60pb0OBI € 3arpsA3HEHUEM OKpPY Kalolllell Cpeibl.

HGO6XOIII/IMOCTI) OKOHOMHH HPUPOAHBIX PECYPCOB MU HCIOJB30BaHHUA HOBBIX TEXHOJIOTHH.
CoBpeMeHHas HayKa U MPOU3BOACTBO. Pa3BUTHE HayKHu Kak ciocoO MO3HAHUS OKPYKAIOIIEro
MHpa.

Ponp aBTOMAaTHMKM M DBJIEKTPOHUKU B YIPABICHHUHM HOpOU3BOACTBOM. KommbroTepuzanus

nmpou3BojicTBa. Po6oTsl. Llexu - aBTOMATHI.

JlabopamopHvie pabomut.

«3yuenue aeucTBusi pelyara», «M3ydeHuwe neHCTBUS HNPOCTBIX MEXaHU3MOBY», «BbluMCiIeHUE
MEXaHU4YeCKOU padoThl», «COOpKka U uchbITaHue TeaerpadHoro anmnapara», «M3MeHeHne cBOMCTB
MMOJIMATHIICHA TIPU HarpeBaHum», «Pacmo3HaBaHWE TMPUPOMHBIX U XUMHUUYECKHUX BOJOKOHY.
Konmponvuas paboma

«Mexanuszmbl. PaboTa. DHeprus.

T'ooosas konmponvuas paboma

Ha 6a3e oOpasoBarenpHOro mnenrpa «Touka poctay 'BOY COII c.AnexcanapoBka oOecrieunBaeTcs
peanm3anusi ~ 00pa3oBAaTENbHBIX  MPOTPAaMM  €CTECTBEHHO-HAYYHOH W TEXHOJIOTHMYECKOH
HampaBlieHHOCTel. Mcrnonp3oBanue oOopymoBaHusi oOpazoBarenbHOro IeHTpa «Todka pocTay mpu
peanu3anuu JaHHOU paboudel mporpaMMbl MO3BOJISIET CO3AATh YCIOBUS:

JUISL pacIIUpPEeHHsI COACPKAHUSI IIKOIBHOTO XMMUYECKOTO U (PU3NUECKOro 00pa3oBaHus;



JJIs1 ITIOBBIIICHUA IMO03HABaTEIIbHOM aKTHBHOCTH 06yqa}01u1/1xc;{ B CCTCCTBCHHO'HaquOﬁ 06J'IaCTI/I;

JUIS pa3BUTHUS JMYHOCTH peOEHKa B Impoliecce OoOydeHHs, ero crnocoOHocTed, (OopMUPOBAHUA U
YIOBJIETBOPEHUS COLUATBHO 3HAYMMbIX UHTEPECOB U OTPEOHOCTEI;

st paboTel ¢ ONApEHHBIMM IIKOJIBHUKAMH, OpPTaHH3allid WX Pa3BUTUS B Pa3IMYHBIX 00JacTIX
00pa3oBaTeNIbHOM, TBOPUECKOH JESTEIBHOCTH.



TEMATHYECKOE INTAHUPOBAHUE

5 KJACC
KoauuecTBO 4acoB
No HaumeHoBaHue pa3aesioB U JyiekTpoHHBbIEe (LM (PPOBHIE)
KourtpoJbHbie
n/n TEM NMPOrpaMMbl Bcero HpaKanecxue 06pa30BaTe.JILHI>Ie PECYPCHI
padoThI paGOTHI
Bu6nuoreka IJOK
Paynies 1. Beenenue (3 1) https://m.eds00.ru/7f416194
Bbubnmoreka IJOK
https://m.edsoo.ru/7f416194
https://Mouypoxu.pd/
Pasznen 2. Tena. Bemectsa. X cBoiicTBa 11 Bu6nuoreka IJOK
https://m.edsoo.ru/7f416194
https://Monypoku.pd/
Pasnen 3. B3anmoeiicTBre Te 10 bubmorexa [JOK
https://m.edsoo.ru/7f416194
https://Monypoxu.pd/
Pasgen 4. dusnueckue 1 XUMHUYECKUE
SIBJICHUS.
bubanoreka IIOK
41 MexaHUYECKHE IBIICHUS 3 0 0 https://m.edso0.ru/7f416194
https://Mmonypoku.pd/
4.2 TermtoBbIE IBIEHUS 7 1 1
OBIIEE KOJIMYECTBO HACOB 3 3 6
110 TTPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://моиуроки.рф/
https://m.edsoo.ru/7f416194
https://моиуроки.рф/
https://m.edsoo.ru/7f416194
https://моиуроки.рф/

6 KIIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
N HaumenoBanue - (undposLIe)
n/-n Pa3iejioB U TEM B PO(OPHEHTALKOH- KouTpoJsbHbIe IMpakTuyeckne 056D A30BATEAbHbIE
nporpamMmabl cero “HBIM KOMIOHCHT | haGoTp1 paboThI P
pecypchbl
Pasznen 4. ®usnyeckne u xumudeckue sipjaenus. [lpogokenne. (144)
43 DNEeKTPOMarHUTHbHIE 4 1 https://mMonypoxu.pd/
' SIBJICHUSA
4.4 CBeTOBEIE SIBIIEHUSA 5 1 https://mMomypoxu.pdy/
45 XUMHUYECKHUE SIBICHUS 4 1 2 https://mounypoxu.pdy/
Hroro no pazaeny 14
Pa3nen 5. Yesosek u nmpupoaa (20 u)
3eMis-IIaHeTa BUBJIMOTEKA LIOK
COJHEYHOU CUCTEMBI {ps://MOUYPOKH. P
5.9 3eMIsa-MecTo OOUTaHUS 4 5 BUBJIMOTEKA LIOK
. N https://Monypoku.pd/
53 YenoBek JOIOHSIET 1 1 1 hBHBJ/}HOTEKA Hd())/K
. ttps://MOUYPOKHU.P
Hnpuponay
Hroro mo pazneny 20
Bcero 34 2 3 5



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

IHOYPOYHOE IINTAHUPOBAHMUE
5 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHTpoJsbHbIe
padoThI

IIpakTnyeckue padoTbl

0P

IIpupona. YenoBek — 4YacTh
npupoabl. Tena u BemecTBa. Yto
n3ydaer (pusnka

bubmmorexa [IOK
https://m.edsoo.ru/ff09f72a

https://Mouypoxu.pd/

Yto HU3y4acT XUMUA

Hayunsiit  meron.  JlaGopaTtophoe
obopynoBanue. M3mepenus

XapaKTEPUCTUKH TEJ U BEIIECTB.
CocTosHud BelecTBa

https://Mouypoxu.pd/

Macca. smepenue maccsl.
Temmneparypa

[Tucemennas pabora o teme «Tena.
BemectBa. Ix cBoiicTBay

Crtpoenue BemecTBa. J[BukeHne
YaCTHI] BELIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

BsauMoelicTBHE YacTHI] BEIIECTBA.
YacTullbl BellecTBa U COCTOSIHUS
BEIEeCTBa

bubnunorexa LIOK

Ctpoenue aroma. ATOMBI U HOHBI.
XUMHUYECCKUE DJICMEHTEI.
[Tepuonnueckas Tabmuma /. W.
MennaeneeBa

10

BemecrBa mpocTeie W CIIOXKHBIE.

Kucnopon. Bogopoa.



https://m.edsoo.ru/ff09f72a
https://моиуроки.рф/
https://моиуроки.рф/
https://m.edsoo.ru/ff09fe0a

11

Bopga. PactBop u B3BeECh

12

KounTponbnas padota mmo teme
«XUMUYECKUE SBICHUS

13

IImotHOCTE. Pemenune 3amau Ha
CBSI3b MEXK]Ty MACCO, 00HEMOM H
IUIOTHOCTBIO.

https://monypoxu.pd/

14

Jlaboparopnas pabora «M3mepeHue
IUIOTHOCTH BEILIECTBA»

(c ucnonp3oBaHUEM UPPOBOTO
obopynoBanus neHrpa «Todka
pocTtay)

https://Mouypoxu.pd/

15

K yemy npuBoauT AeicTBHUE OJHOTO
tena Ha apyroe? Cuia. JleiictBue
POXIaeT IPOTUBOJCICTBHE.
Bcemupnoe Tarorenue.

https://Monypoku.pd/

16

Hedopmanust — nzmenenue GopMbl
u pa3mepa tena. Cusna yrnpyroctu

17

[Tokoli u paBHOMEpHOE
MPSAAMOJIMHENHOE JBIKEHUE TeTa

18

H3mepenne cuibl. Tpenue.

https://mMouypoxu.pd/

19

aﬂeKTpI/I‘ICCKI/IC cuiIbl. MarautHoe
B3aMMOJICHCTBUE

https://Mouypoku.pd/

20

KonTpomnpHas pabota mo
TeMe «B3anMoecTBue Tell.
PasmmuHbIe BHIBI CHIT»

https://Mouypoku.pd/

21

JlaBnenue. 3ajaun Ha BBIUUCIICHUE
JaBJICHUS. ,Z[aBJ'ICHI/Ie B XKHUJKOCTAX U
razax. /laBnenuve Ha rimyouHe

22

Coobmaromuecs: cocybl

https://Mouypoku.pd/

23

JleiicTBUE KUIKOCTH Ha
MOTPY>KEHHOE B HEE TEJO



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

JIaGoparopnas pabota «Ot yero
3aBUCUT BBITAJIKUBAIOLIAS

24 (apxumenoBa) cuiia?» Y cioBUs 1
TJIABaHUS TEJ.
(c ucmonp30BaHNEM IIUPPOBOTO U
nenrpa «Touka pocTay)
o5 Mexanudeckoe apuxenue. IyTs u 1 https://mMounypoku.pd/
BpeMsl.
26 CxopocTb. Pemenue 3a1au. 1 https:/mMonypoku.pd/
27 Bceerja i ABUKYIIEECS TEJIO IBHKETCA? 1
28 3Byk. PactipocTpanenue 3Byka.
Temnosoe pacmmupenue. Yuer u https:/mMonypoxu.pd/
29 HCII0JIb30BAHUE TEIIOBOTO 1
pacimpenus
30 [LraBneHnue 1 OTBEpACBaHHE 1
Hcnapenue u
31 KoHAeHcanus. M3yuenue 1
nporiecca UCIapeHus
KHUJKOCTEeH
32 Temnonepenaua 1
ITosropenue. [loaroroska k rogoBoi
33 KOHTPOJILHOM paboTe 1
34 I'omoBas koHTposbHAs paboTta 1
OOm1ee KOJIMYECTBO YacoB 110 TPOrpamMMe 34



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

6 KIIACC

KoaunuecTBO 4acos

Ne
i Tema ypoka B Ipodopuentarmon KOGH TpoJIbie I[TpakTryeckue 50P
cero i a00ThI
HBbIM KOMIIOHCHT p pa6 OTBI
1 Onektpuyeckuit Tok. Uctounnku 1 BUBJIMOTEKA LIOK
tToka. Hanpsxenue. Cuia Toka https://Monypoku.pd
) [1IpoBOIHUKY U JUIIICKTPUKH. 1 https://Monypoxu.pd/
DNEKTPUUECKHUE LIETIH
[TocnenoBarenbHOE U IAapaJIEIIBHOE 1 https://Monypoku.pd/
3 COEJIMHEHUS MPOBOTHUKOB. 1
JlaGoparopHas padota
. 1 https://Monypoku.pd/
4 JIeicTBHSI 2IEKTPUIECKOTO TOKa
1
5 Hctounuku cera
6 Cser u TeHb. OTpakeHUE CBETA. 1
7 3epkana u uX MPUMEHEHHE. 1
[Ipenomnenue cBeta
8 Jlunza. HaGmonenue 1
n300pakeHUH B JTMH3E.
9 Onrtryeckue mpuOOpsI. ['11a3 1 0UKH. 1 https://Monypoku.pd/
IBer.
10 Kontponbhas pabota mo teme 1 1
«CBeTOBBIE SIBICHUS
XHWMHUYECKHUE SIBJICHUS. 3aKOH 1
11 coxpaHeHus macchl. Peakiuu
COCITMHEHUS U PA3JIOKEHHUSI.



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

(c ucnonp30BaHUEM ITU(DPOBOTO U

obopynoBanus rieHTpa «Touka pocTay)

Oxcunsl. Kucnorsl. OcHoBaHus.
Jlaboparopuas pabota «/lelicTBue
KHCJIOT ¥ OCHOBAHUHN Ha

https://Mmouypoku.pd/

12 MHJUKATOPBD (C UCIOJIB30BaHUEM
uudpoBoro 060pyaOBaHUS
ueHtpa «Touka poctay)

Comnu. Yri1eBoibl, KHUPBI U OCIKH.

13 JlaGopaTopHas pabora
«Pacrio3HaBaHue Kpaxmasna»
[Tpupouslii ra3 u HeTH

14

15 JpeBHsis Hayka acTpoHOMUus. B
MHPE 3BE3.

16 Kapra 3Be3iHoro Heb6a. A3UMYT U
BBICOTA CBETHII

https://Monypoku.pd/

17 Connue. ConHeyHasi cucrema
CyTO4YHOE 1 TOIMYHOE ABUKEHHE

18 3emnn. JIyHa — ecTecTBEHHBIN
CITYyTHUK 3eMJIH
KocMmuueckue uccienoBadus.

19 KonTponbhas paboTa o teme
«3emnst — maHeta CoJHEUHOU
CHCTEMBD»

20 CrtpoeHue 3eMHOTO Iapa.

21 Atmochepa. M3mepenue



https://моиуроки.рф/
https://моиуроки.рф/

atMocepHoro aapiaeHus. bapomerpsl

99 BnaxHocTh. ATMOC(hEpHbIe 1 https://monypoku.pd/
SIBJICHUSL.
23 W3 ncropun pa3BUTHS aBHALIUU. 1
o Mexanusmsl. JlaboparopHas padora 1
«M3ydyeHue NeNCTBHs pplyara
o5 Jlabopatopnas pabora «3yuenue 1 https://mMonypoku.pd/
JEHCTBHS MMPOCTHIX MEXaHU3MOBY
Mexanunyeckas pabora. Pemenue 1 https://Monypoku.pd/
26 3aJ]a4 Ha BBIYMCIIEHUE MEXaHUYECKOM
paboThI
27 Oneprus. IcTOUHUKHN 3HEprun 1
o8 TennoBele nBuraTenu. /[puraresns 1
BHYTPEHHEI0 CTOPaHMU.
1 https://Monypoku.pd/
29 DIIeKTPOCTAHITUH
30 ABTOMaTHKA B HaIlel )KU3HU. 1
Cpenctsa cBsi3u
Hayxka ceroans. Marepuains! st 1 https://monypoku.pdy/
31 COBpPEMEHHOU TeXHUKH. [lomumeps! n
XHUMHUYECKHE BOJIOKHA.
32 Kayuyk n pe3una. 3arpssHeHue 1
OKpY>KaroIlIEH Cpeibl.
DxoHoMHs pecypcoB. Mcnonp3oBanue 1 https://mouypoxu.pd/
33 HOBBIX TEXHOJIOTHIA.
34 I'ongoBast koHTpOIBbHAS paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
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