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HOACHUTEJIBHAS 3AIIMCKA

OBHLIAS XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA
VY4eOHblll Kypc «BBeneHne B €CTeCTBEHHO-Hay4UHbIe peaMeThl. Pu3nka.
XUMHUSD — UHTETPUPOBAHHBIN KypC JUIsl MIIAIINX MOJAPOCTKOB, B COJIEPKAHUU
KOTOpPOT'O pacCMaTpUBAIOTCS MYTH MO3HAHUS YEJIOBEKOM MPUPO/IBL.
HEJIM N3YUYEHUSA YYEBHOI'O NTIPEJIMETA
N3yuyenue naHHOro Kypca B OCHOBHOM LIKOJI€ HAMpPaBJIEHO Ha TOCTHKEHHE
CJIEYIOIUX LIETei:
e — MpPOMNENEBTUKA OCHOB (DU3UKU U XUMUU;
e — MOJYYEHHUE yYAIIUMUCS MPEICTABICHUNA O METO/IaX HAYYHOTO
NO3HAHUS MPUPOABL; POpMUPOBaHHE dJIEMEHTAPHBIX YMEHH, CBA3aHHBIX
C BBIMOJHEHUEM y4e€OHOT0 JIabOpaTOPHOro SKCIEPUMEHTA
(uccienoBaHus);
e — (opmupoBaHHe y ydanuxcs yCTOMYMBOTO UHTEpECA K MpeaMeTaM
€CTECTBEHHO-HAYYHOT0 IIUKJIa (B YACTHOCTH, K (PU3UKE U XUMHUH).
BBenenne pu3nku 1 XuMUM Ha paHHEH cTaauu o0ydeHus: B 5S—~6 kiaccax
TpeOyeT U3MEHEHUs Kak (pOpMbI U3T0KEHHUS YIeOHOT0 MaTepuaa, Tak 1
METOIUKH €ro npenojasanus. [loatoMmy oco6oe BHUMaHUE B IOCOOUU YIEIEHO
(poHTANBHBIM dKCIIEPUMEHTANBHBIM 3a1aHusM. [Ipennonaraercs, 4To BaKHOE
MECTO B IIpoliecce paboThl HaJ KypcoM 3aliMyT PUCYHKH pa3iINyHbIX SIBICHUH,
OIIBITOB U U3MEPUTEIBHBIX MPUOOPOB. bonbIlloe KOINUYECTBO KaUECTBEHHBIX
BOIIPOCOB, UCIIOJIb30BAaHUE UTPOBBIX CUTYallUH B IPETIOAABAHUM JIOJKHO
CHOCOOCTBOBATh CO3JAAHMIO MHTEpECA YYalllUXCs K MPEeIMETy U CTPEMIIEHHIO K
€ro IOHUMaHHUIO.
MECTO YYEBHOI'O IPEIMETA"BBEJIEHUE B ECTECTBEHHO-
HAYUYHBIE NIPEJMETBIL.®U3UKA.XUMUS."B YUEBHOM IIJIAHE
OTBOJIMTCS B YaCTH y4e€OHOTO IJIaHa, GOPMUPYEMYIO yUaCTHUKAMHU
00pa30BaTeIbHBIX OTHOLIEHUI



COIEPKAHUE YUYEBHOI'O HNPEIMETA"BBEJIEHUE B
ECTECTBEHHO-HAYYHBIE NPE/IMETbBIL.®OU3NKA. XUMUSL."

Conepxanue Kypca HMMEET OCOOCHHOCTH, OOYCJIOBJICHHBIC, BO-TIEPBBIX,
3a/lauaMu  pPa3BUTHUS, OOYYEHUS ¥  BOCIUTAHUS  yYalluxcs, 3aJaHHBIMU
COIIMATILHBIMU ~ TPEOOBAaHUSAMH K YPOBHIO pPa3BUTUS MX JIUYHOCTHBIX H
MMO3HABATEIBHBIX KA4YeCTB;, BO-BTOPBIX, MPEIMETHBIM COJEPKAaHUEM CHUCTEMBbI
o01iero cpeaHero 00pa3oBaHUsl; B-TPEThUX, IMCHUXOJOTHYECKHUMHU BO3PACTHBIMU
O0COOEHHOCTSIMU 00y4YaeMbIX.

Jlesmenvrocmuulil n00xo0 K pa3paboTKe CcoAEpKaHHUS Kypca TMO3BOJISET
pemath B XOJI€ €r0 HU3Y4YeHHUs pPsAJl B3aUMOCBSI3aHHBIX 3a7ad: O0eclneuuBaTh
BOCIIpUSITUE, TOHMMAHUE U 3allOMUHAHHWE 3HAHUMW, CO3/1aBaTh YCJOBUS s
BBICKA3bIBaHUSI TTOJIPOCTKOM CY>KJIEHUM HAy9HOTO, HDABCTBEHHOI'O, ACTETUYECKOTO
XapakTepa IO TOBOJY B3aWMOJICUCTBUS YEJIOBEKA M  MPUPOABI, YIEIAThH
BHUMaHUE CHUTyalMsaM, TJ¢ YYalluics JOJDKEH pa3audaTh YHHBEpCaJIbHbIC
(BceoOmme) M yTHWIMTapHBIC IIEHHOCTH; KMCIOJb30BaTh BCE€ BO3MOXKHOCTH JIJIs
CTAHOBJICHUS TPHUBBIUEK CJIEIOBAThH
HAy4YHBIM W HPABCTBEHHBIM NPHUHIIMIIAM W HOpMaM OOIICHHS U JESATEIHHOCTH.
Tem cambIM CO37aI0TCS YCIIOBUSA JI1 MHTETPALIMM HAYYHBIX 3HAHUN O MIPUPOIHBIX
cuctemMax M Jpyrux cdep CO3HaHUA: XYJ0KECTBEHHOW, HpPaBCTBEHHOM,
MIPAKTUYECKOM.

[Tono6HOE MOCTpOEHNE Kypca HE TOIBKO MO3BOJISIET PEIIaTh 3a/1a4u, CBSI3aHHBIE C
oOydeHHEeM ¢ pa3BUTHEM IIKOJIBHUKOB, HO W HeceT B cebOe OoJbIIoi
BOCHHUTATENbHBIN MOTeHInan. BocnuTeiBatomas GyHKIUS Kypca 3aKiIovaeTcs B
dbopMHUpPOBaHUYN y MIIAIIINX MOAPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYKAIOIIETO
MHUpa U CBOMX CBSI3€d C HHUM: JKOJOTMYECKH OOOCHOBAaHHBIX MOTPEOHOCTEH,
MHTEPECOB, HOPM U IIPABUIL.

OcHOBHOE cojepKaHuEe Kypca BKIIOYAET pa3Aelibl:

«BBenenue», B KOTOPOM JaeTcs MPENCTABICHUE O TOM, YTO M3Yy4aroT (hU3UKa U
xumus, «Tema. BemectBa. Mx cBoiictBa», «BzaumojencTBue Ten»,
«Du3nyuecKne U XUMHYECKUE SIBICHUSD», «HeI0BeK U MpUpoaar.

N3 Bcero KoOMIUIEKCa COBPEMEHHBIX METOJOB MO3HAHMS NPUPOIbI B Kypce
colepKaTcsi CBENCHHUS O HEKOTOPHIX W3 HUX: HAONIONCHHSX, H3MEPEHUSX,
AKCHEPUMEHTAX, MOJICIIMPOBAHUY — U MOKA3bIBAETCS UX B3aAUMOCBS3b;

JatoTcst cBeeHusi 0 mpruOOpax U HHCTPYMEHTaX, KOTOPBIC YeJIOBEK MCIONb3yeT B
CBOEH MPAKTUYECKOM JICATECIILHOCTH.

BoinonHsis mpomneaeBTUYECKYI0 poib, Kypc «BBeieHue B eCTECTBEHHO-
Hay4Hble TpeaMeThl. Pu3nka. XuMuUs» COAECPKUT CUCTEMHBIE, 4 HE OTPHIBOUHbIEC
3HaHUsA. boiblloe BHUMaHUE B HEM YAEISETCS MPEEMCTBEHHBIM CBSI3SIM MEXKIY



HayaJIbHOM M OCHOBHOM WIKOJIOM, MHTETPALMU 3HAHUM BOKPYI BEAYIIUX HUIEH,
ONpPENENAIONINX CTPYKTYpY Kypca M CHOCOOCTBYIOIIMX  (OPMUPOBAHUIO
LIEJIOCTHOI'O B3IUIsAAa Ha MUp. B Kypce nmarorcst mepBbl€ NMPEACTABICHUS O TaKUX
MOHATUAX, KaK «Macca», «B3aUMOIECHUCTBUE», «CHUJIA», <OHEPIUsD», «aTOMM,
«MOJIEKYJIa», «XUMUUYECKUHN DIIEMEHT.

ITonyyaemble ydalmiMMUCS CBEAEHHUS O BEILIECTBAX U UX MPEBPALICHUAX
MOT'YT CIIy’KUTb IIE€pBOHAYaJIbHOW OCHOBOM I IIOCTEIIEHHOI'O OCO3HAHUS HUJIIEU O
TOM, 4TO Marepusi U GOpMbI €€ JIBHIKEHUS BCEr/a B3aMMOCBSI3aHbI, YTO OOBEKTHI
OpUPOIBI 00Pa3yIOT UEIOCTHBIE CUCTEMBI, OTHOCUTEIBHO YCTOMYMBBIEC, HO B TO K€
BpeMsl JIHMHaAMU4Hble. HapylieHue 3TOM AMHAMHUYECKOW YCTOMYUMBOCTH CHUCTEM
MOKET MPUBECTHU K HEXKEIATEIbHBIM NOCIeACTBUAM. OCO3HaHHUE ITON MIEU BaXKHO
JUTsl TOHUMAaHUS 9KOJIOTUYECKUX TPOOIIEM.

WuTerpanus pa3iauyHbIX €CTECTBEHHO-HAYUHbIX OOJacTeil 3HaHHUs OCHOBaHa
Ha TPEJACTABICHUU O EIWHCTBE MPUPOJLI U OOIEeM sl BCEX

€CTECTBEHHBIX HAYK METO/I€ [IO3HAHUS.

CopepxaHne JaHHOTO Kypca CTPOMTCS Ha OCHOBE JESATEIBHOCTHOTO
0X04. Bosiieuenue y4aluxcs B pa3zHo00pa3HyIo yueOHYyIo,
UCCIIENOBATEIbCKYI0 M IPAKTHYECKYI0 JEATEIIBHOCTb SBISETCS  YCIOBUEM
nproOpeTeHNs MPOYHBIX 3HAHWM, NMpeoOpa3oBaHMsl UX B yOEXKIEHUS U yMEHHUS,
CTAaHOBJICHUS OTBETCTBEHHOCTH KaK Y€pThl JIMYHOCTH.

5 KIIACC

Paznenl.Brenenue.lIpupona xuBas u Hexupas. [IoHsTHE O SIBICHUSAX MPUPOIBI.
YenoBek — 4acTh MPHUPOABI, 3aBUCUT OT Hee, mpeoOpasyeT ee. HeoOxomuMocTs
u3zyuyeHus npuponbl. Ousuka U XUMHUS — Hayku o npupojae. Tena u BemiecTsa.
MHorooOpa3ue sBiIeHUNW mnpupoabl. Du3WUeckre SBICHHSI: MEXaHUYECKHUE,
TEIUIOBBIE, JIIEKTPOMAarHUTHBIE, CBETOBBIE.

XUMUYECKHE  SBJIEHUS —  [peBpalleHuss  BewmwecTB.  lIpuponnsie,
HMCKYCCTBEHHbIE W CHUHTETHYECKUE BellecTBa. OmnucaHue SBICHUN NpPUPOIBl B
JUTEpaType W HCKyccTBe. HayuHbIi METON W3y4eHUS TPHUPOMABI: HAOIIOJEHUE,
OIIBIT, TEOPHSI.

JlabopaTtopHoe o0opyaoBaHue, mMTAaTUBHL. [IpaBuia Moab30BaHuS U TpaBUIA
0e30MacHOCTH.

Ponp wu3MepeHuii B HayyHBIX HCCIENOBaHUSIX M B mpaktuke. I[Ipocrenmmue
M3MEPUTENbHbIE NPUOOPhl U HMHCTPYMEHTBI: JIMHEWKA, U3MEPUTENbHAsl JICHTA,
MEepHbIN UUIUHIp, Bechl. [llkana nmpubopa: 1eHa JaeneHus, npeaea U3MEpPEHU.
AJNTOPUTM HAXOXKICHUS LICHBI ICJICHUS LIKAJbI U Ipeesia U3MEPECHUM.



Jlabopamopnvie pabomur. «OmnpeneneHue pasmepoB Tenay, «3mepenue
o0beMa KUIKOCTH,

«3mepenne oObemMa TBEPAOTO Teyay.

Iucomennwiti onpoc «BBenenue»

Pa3znen2.Tena.BemectBa. UxcBoiicTBaXapakTepUCTUKU Tel U BeIIECTB: (opma,
oObeM, 1BeT, 3amax. OpraHudecKkde W HEOpraHWYecKue BelecTBa. TBepaoe,
KUJKOE U razoo0pa3Hoe cocTosHus BemiecTBa. CoxpaHeHue ¢Gopmbl U 00bema
TBEPIBIMU TEJIAMHU, COXpaHEHHE 00beMa M HecOXpaHeHUEe (OPMBI KUIKOCTIMH,
HecoxpaHeHue (opmbl M oObeMa raszamu. [lpuszHaku (U3MUECKUX SBICHUI.
Macca. IlepBbie mnpeACTaBiIeHUS O Macce KaK O KOJIMYECTBE BEILECTBA.
Heo6xoaumocth u3MepeHusi Macchl. Mepbl U 3TajJOH Macchl. PhlUa’kHBIE BECHI,
npaBuia pabOThl ¢ HUMH. TeMmreparypa Kak Ba)KHas XapaKTEPUCTHUKA Tel U
BEIIECTB, Pa3IMYHBIX  SBJICHUN  mpupoasl. M3mepeHue  TemmepaTyphl.
TepmomeTpsl, mpaBwia paboTel ¢ HUMH. OCOOCHHOCTH  KOHCTPYKIIUU
MEIMIIMHCKOTO TE€pMOMETpa. 3HAY€HHWE 3HAHUH O CTPOCHUHU BEIECTBA.
Henumocts BemiectBa. (CTpoeHME BEIIECTBA: MOJIEKYJIbI, AaTOMBbI, HOHBI.
[IpencraBnenue o pasmepax stux yactuil. Ctpoenue wmoinekyn. Huddysus B
raszax, >XKUAKOCTSAX M TBEpPAbIX Tenax. J[BMI)KEHHE 4YacTUIl M TeMIepaTypa Tedl.
Jloka3aTenbCTBa CYIIECTBOBAHUS MPUTSKEHUS W OTTAJIIKUBAHHUS  MEXKIY
yactuaMu. CTpOE€HHE TBEPABIX TEJ, >KUAKOCTEH, ra30B Ha OCHOBE 3HAHUU O
cTpoeHuu BemecTBa. . Pesepdopa — cozmarens miaHeTapHOW MoOJAENTH
ctpoeHust aroma. CTpoeHwe aroma. 3apsiibl ITPOTOHOB M BJIEKTPOHOB, HX
B3auMozeicTBre, 3apAn sapa. CTpoeHHME aTOMOB BOJIOPOJA, Teusl, JIUTHUS.
OOpazoBaHne HOHOB. XHUMHUYECKHE OJIEMEHThl KaK TpPYIIbl aTOMOB C
OJIMHAKOBBIM 3apsfoM sapa. 3HAKM XMMHYECKHUX 3JeMeHTOB. llepuonnueckas
cucteMa xumuueckux syemMeHToB [[. M. MenneneeBa. Homepa xummueckux
AIEMEHTOB. XHMHUYECKHE JJIEMEHThl B Ipupoje. BellectBa mnpocTeie H
cioxkHble. POPMYJIBI XUMUUYECKUX BEILIECTB.

Mecrto kuciopona B Ilepuoamueckor cucreme xumudeckux snemeHtoB 1. U.
MenneneeBa, ero 3Hak, Homep. Kucnopon. Coegunenust kucinopopa. IIpocroe
BEILIECTBO KHCIOPOJ, €ro CBOMCTBA W 3HAYEHHE JUIsl JKU3HU Ha 3eMIe.
®otocuntes. ['openne B kuciopoe. Mecto BoIOpoaa B IEPUOANUECKON TaOIHUIE
. . Menpgeneesa, ero 3Hak, Homep. Bomopon B nipupoge. IlpocToe BemecTBo
BOJIOPOJI: €r0 IMOJy4YeHUE, CBOMCTBA, PACIIPOCTPAHEHUE B MPUPOJIE, IPUMEHEHHUE,
3HaueHue. CoeuHeHHs1 BOAOPOAA.

Bopa: crpoenne monekynel Boabl. CBOWCTBAa BOJABI, €€ PACIpPOCTPAHCHUE B
npupojie, 3HadeHue. Mcnonb30BaHUE BOJABI B HAPOJHOM XO03sicTBE. Boma kak
pactBoputenb. @uiibTpoBanue. OXpaHa BOJIHBIX PECYPCOB.



PactBOpHI B pupoie, TeXHUKE, ObITY. PacTBOpUTENb U pacTBOPSIEMOE BELIECTBO.
HctunHble pacTBOpel M B3BeCH. MaccoBas [0y BEIIECTBA B pacTBOpE.
[InOTHOCTH KaK XapaKTEpPUCTHKA BELIECTBA.

Jlabopamopnvie pabomsi. «CpaBHEHUE XapaKTepUCTUK Ten», «Habmronenue
Pa3IMYHBIX COCTOSIHMM BellecTBa», «l3MepeHune wmacchl Tella Ha PBIYAXKHBIX
Becax», «M3mepenue TemrepaTypsl BOJAbI U Bo3ayxa», «HabmoneHue aenumocTu
BEILIECTBAY, «Habmonenue SABJICHUI b dy3uny, «Habmronenue
B3aMMOJICHCTBUSl YaCTHUI[ Pa3IUYHBIX BemecTB», «HaOmomeHue TropeHus»,
«OmpeneeHe  pacTBOPUMOCTH  BemlecTB (GuiabTpoBaHuem», «M3mepenue
MJIOTHOCTH BEILIECTBAY.

Konmponvnsie pabomur: «XuMuU4eckue 3J1eMeHTb», «[IIOTHOCTH BelecTBay
Paznen3.B3aumoneiicrBueren.PeaktuBHOE ABUKEHNE. BceMUpHOE TATOTEHUE, €r0
nposiBiicHusl. Cuia TSKECTH, €€ 3aBUCHUMOCTb OT Macchl Tena. OTKPBITHE 3aKOHA
BcemupHoro TtiaroreHuss WM. HspiotoHom. Enununa cunbl. Pa3nuyHble BUbI
nedhopmanuu. IIposiBnenuwe npedopmaruu B THpuUpojae, B OBITY, Y4YeT U
UCIIOJIb30BaHUE B TEXHUKE. BO3ZHUKHOBEHME CHJIBI YIPYTOCTH TpHU JedopMaruu
ten. HampaBieHue cuiabl yOpyroctu. 3aBUCUMOCTh CHJIBI  YIIPYTOCTH  OT
nedopmany. OObSICHEHHE BO3HMKHOBEHHUS CHUIIBI YIPYTOCTH C TOYKH 3pPEHUS
MOJIEKYJISIPHOTO CTPOEHHUS BelecTBa. [IposBiaeHue cuibl ynpyroctv B Ipupoje, B
ObITy, y4eT U WUCHOJb30BaHUE €€ B TexHuke. [lokoi U paBHOMEpHOE
npsMOJIMHENHOE NBIKEHUE Tena. JluHamoMerp. Cuna TpeHus: ee MpOsIBIICHHUE B
pUpojie, B OBITY, YCIOBUS €€ BO3HUKHOBEHHUS; MPUYNHBI BOSHUKHOBEHUS TPEHUS.
TpeHue CKoJIbXEHUS M TPEHUE KauyeHUs. 3aBUCHUMOCTb CHUJIbI TPEHHUSI OT CHJIbL
TSOKECTH Tella U KadecTBa OOpaOOTKH TMOBEPXHOCTEW. YYEeT W HUCIOJIb30BaHUE
TpeHust B TexHuke. OOBSCHEHHE AIEKTPUUECKOTO B3aUMOJCHCTBUS Ha OCHOBE
ANEKTPOHHON TeopuH. DnekTpuzauus Ten TpeHueM. [lepenaua snekTpryuecKoro
3apsia CONPUKOCHOBEHHEM. B3aMMoIencTBUE OJHOMMEHHO W PAa3HOUMEHHO
3apsokeHHbIX Ted. [IpuHumn neictBust amekTpockomna. llocTossHHBIE MarHuTHI.
CBoiicTBa NOCTOSIHHBIX MarHuToB. llomtoca maruuToB. MarHuTHas cTpeska.
3emust kak MarHut. Kommac. IlpuMeHeHue mnocTosiHHbIX MarHuToB. Cuna
naBiaeHus U nasinenue. Exuania nasnenns. CriocoObl yBETHUCHHS U YMEHBIICHUS
naenenus. 3akoH Ilackans. Ilepenaya naBiieHMS SKUIKOCTSMU M Ta3aMH B
TexHuke. Hannuve naBneHusi BHYTPHU JKUIKOCTH, €r0 3aBUCUMOCTb OT T'TyOWHBI.
PaBeHCTBO [aBl€HMI BHYTPH KUAKOCTH Ha OJHOM IIIyOMHE TO BCEM
HarpaBiieHusIM. CooOmarmuecss coCyAbl. 3aKOH COOOMIAIOIIMXCS COCYJIOB, €ro
oObsicHeHue. [IpumeHeHne cooOIIarIUXCcs COCYIOB. BriTalkuBaromas cuia.
[IpyunHa BO3SHUKHOBEHHUS BBITAJIKUBAIOIICH CUIIbL. Y CIIOBUS IJIaBaHUS TEJ.



Jlabopamopnvie pabomul. «HabnroneHne BO3ZHUKHOBEHHUSI CHIIBI YIPYTOCTH TpU
nedopmarum,

«M3mepenne  cunbl»y,  «M3mepenue  cunbl  TpeHus»,  «HaOmonenue
B3aMMOJICHCTBUSl  HAdJIEKTPU30BAaHHBIX Ten», «HaOmiomeHne MarHUTHOTO
B3auMOJIeHCTBUS Y, «OnpeaeneHue AaBieHUs Tela Ha omopy», «W3mepenue
BBITAJIKUBAIONIEH cuiibl», «OT 4Yero 3aBUCUT BBITAJKUBAOIIas (apXuMea0Ba)
cuna?y», «BelicCHEHUE YCIIOBUSI IJIaBaHUS TE».

Koumponvnwvie padbomour. «B3aumopeiictBue ten. Pa3zauuHble BUIBI  CHI»,
«/laBnenue Ha rimyOune. [leficTBUE >KUAKOCTH HA MOTPY>KEHHOE B HEE TEJI0»

6 KJIACC

Paznen 4. ®Ousuueckue W XUMHUUECKUE SIBICHUs MeXaHUUYeCKUe SIBJICHUS
Mexanuueckoe pABmkeHue. Tpaektopusi. Pa3znuunbie BUABI  JIBUXKCHUS.
[Ipumepsl pa3auyHBIX BUJOB JBUXKEHUS B MPHUPOJIC U TEXHUKE.

I[Ilyte w Bpems JBWXKEHUS, U3MEpeHHe NyTh U BpeMeHU. CKOpocThb
PaBHOMEPHOTO JIB)KEHMS. EJIHMHUIIBI CKOPOCTU. YCKOPEHHOE M 3aMeIJIEHHOE
neuxenue. [lpencrapnenue 00 OTHOCUTEIBHOCTH JIBUXKEHUS.

3BYK KaK MCTOYHUK HMHPOpMAIIUU YejioBeka 00 okpyskaroieM mupe. McTouHnuku
3Byka. Konebanuss — HeoOXonuMoe ycioBHUE BO3HMKHOBEHHS 3ByKa. CKOPOCTh
3ByKa B Pa3JIMUHBIX cpenax. SIBieHHe oTpa)keHHsl 3ByKa. Jxo. Mcmonp3oBaHue
SABJICHUSI OTPAYKEHHS 3ByKa B TEXHUKE.

Jlabopamopnvie pabomvi: «BpluuciIeHHE CKOPOCTH  JABWIKEHHS  Opyckay,
«HabnrogeHnre OTHOCHUTENBHOCTH — JIBIKEHUs», «HaOmiogeHne  HUCTOYHHKOB
3ByKay». Konmpoavhas paboma «MexaHUUeCcKOe IBWIKECHHE» TeruioBbIe SBICHUS
TennoBoe pacminpeHue Teia. YYET U UCHOJIb30BAHUE TEIUIOBOIO PACIIUPEHHUS B
texauke. [lnaBnenune u orBepaeBaHue. OOBACHEHHE ATHX MPOIECCOB C TOYKHU
3peHHsl CTpPOEHMs BellecTBa. I[Ipolecchl ucCnapeHus HW KOHAEHCALMUH, WX
O0OBSICHEHHE C TOYKHM 3PEHHUs CTPOCHUS BemiecTBa. McmapeHue W KOHIEGHCAIUA B
MpUpojie. 3aBUCUMOCTh CKOPOCTH HUCIHAPEHUs] KUIAKOCTU OT poAa KUIKOCTH,
TEMIIEpaTyphl, MIIOMIAAU CBOOOAHON MOBEPXHOCTH. OXIIaKIEHHE )KUAKOCTEN MpPH
ucnapenuu. [Ipouecc temnonepeaaun, MpUMEpPbl MPOSBICHUS TEIUIONEpeaayn B
MpUpoJie, ydeTa M HCHOJb30BaHUS B TexHUKEe (0e3 yKa3zaHUs BUJIOB
TeIUIoNepeIaun ).

Jlabopamopnvie pabomul. «HabnroneHne nu3MeHeHHS 00beMa KUJIKOCTCH U Ta30B
MPU HATPEeBAaHWUU M OXJIAKIECHWUW» (OMHUCAHWE JAaHO B METOAMYECKOM IMOCOOHM),
«Habnronenne wW3MEHEHWs NIWHBI Tella TPU HATPEBAHUW W OXJIAXKICHUNY,
«OTIMBKa UTPYIIEYHOTO CoJijIaThKa», «HarpeBaHue CTEKISHHOU TpyOKu»,
«Habntogenue 3a muaBiieHHeM cHeray, «OT 4ero 3aBUCUT CKOPOCTh MCHapeHus
KHUJIKOCTU?Y,



«HaOnrogenne oOXJaxJaeHUs SKUJIKOCTH Tpu ucnapeHun», «HaOmonenue
TEIUIONPOBOIHOCTH BOJIbI, BO3AYXa U METAINTMYECKOTO CTEPKHS.

Konmponvuas paboma «TennoBbie SIBICHUS.

T'o0osas konmponvuas paboma

Paznen 5. ®Ousnueckne M XUMHUYECKUE SIBICHUS DJEKTPOMArHUTHBIC SIBIICHUSA
DJIEKTPUYECKU TOK KAaK HAIpaBICHHOE JBUKCHHUE 3apSHKEHHBIX YACTHIL.
Hanpsixenne kak ycloBHE BO3HUKHOBEHMS IJIEKTPUUECKOrO TOKA. MCTOYHMKH
MOCTOSSHHOTO M MNepeMeHHoro Toka. Cuna TOKa, €IMHUIA CWIbl TOKAa.
Hanpsixenue, enuHuna HanpspkeHUsi. AMiepMeTp v BoJbTMETpP. [IpoBOAHUKHN U
JIUBJICKTPUKU: OINpEICIICHUEe, NPUMEpPbl U NPUMEHEHHUE. DJIEKTPUUECKUE LIETH.
CocTtaBHbIC YaCTH AJEKTPUUECKUX IEMEeH U UX YCIOBHBIE 0003HAUCHUS Ha CXEME.
[TocnenoBaTenbHOE WM TMapauiebHOE COEAUMHEHUS MPOBOJHUKOB, MX OTJIWYUS,
WCIIOJIb30BAHUE B PA3IMYHBIX HENAX. JJeMCTBUS 3JIEKTpUUECKOro Toka. TermnoBoe
JIeWCTBHE TOKA, €ro MPUMEHEHHE B OBITOBBIX MpuOOpax. MarHuTHOE NEeUCTBUE
TOKA. DJIEKTPOMArHUTHI U UX MpUMEHEHUE. JleiCTBUEe MarHuTa Ha 3JIEKTPUUECKUM
ToK. [IpuMeHeHne 3TOro ACHCTBHS B YCTPOWMCTBE H3MEPHUTEIBHBIX MPUOOPOB,
AJIEKTpOJBUTATEN . XUMHUUECKOE JIEMCTBUE TOKA U €r0 MPUMEHEHHUE.
Jlabopamopnvie pabomul. «IlocnenoBarenbHoe coenuHeHuey, «llapamnensHoe
coennHeHue», «HaOmromenue TeruioBoro geWcTBus Tokay, «HabmromeHue
MarHUTHOTO JEWUCTBUSI TOKa», «JleicTBUE MarHuTa Ha TPOBOJHUK C TOKOM,
«Habnrogenne XUMUYECKOTO JCHCTBUS TOKa.

Konmponvnuas paboma «nextpudyeckuii Tok» CBeToBble siBleHHS CBET Kak
UCTOYHUK WHGPOPMAIIMK YejoBeKa 00 OKpyXkaromeMm mMupe. VCTOYHHMKH CBeTa:
ropssure u xononHeie. [IpsMonuHeliHoe pacnpocTpaHeHue cBeta. OOpa3oBaHue
teHu. [IpoxokaeHue cBeTta CKBO3b OTBepcTHe. OOBSICHEHHWE COJHEYHBIX U
JIYHHBIX 3aTMCHUHU.

3epkanbHOE U paccesHHOe oTpaxkeHus. [IposiBIeHHEe 3aKOHa OTpPaKEHHS B
JNEUCTBUU 3€pKall. 3epKajia TUIOCKKE, BBIMYKJbIE U BOrHYThie. CBOMCTBO 3epKal
W3MEHATh HAIPABICHUE CBETOBOro Myuka. Mcmonb3oBaHue 3epkayl. XapakrTep
n300paxkeHus B IUIOCKoM  3epkaine. [Ipemomnenue cBera. UM3meHeHue
HAIpaBJICHUS] CBETOBOIO Jiy4ya IIPU MEPEXOJI€ U3 OJHOW CPEeAbl B APYryro. THUIbI
JTUH3: coOuparmue U pacceuBaromue. POKyc IUH3BL. YBEIUYEHUE JIUH3BI.
Ha3nauenue u HMCHOIB30BAaHUE ONTHYECKUX MPHUOOPOB.

Crpoenue rnaza. M3o0paxkenue, moiiyyaeMoe Ha ceTdarke. bimzopykocth u
JaJIbHO30PKOCTh; UCIIOJIb30BAHUE OUYKOB JIUISI KOPPEKIMU 3PEHUS.

Pa3znoxxenne Genoro cBera ¢ MOMONIbI0 Mpu3Mbl. CHEKTp, MOPSAIOK CleA0BaHUS
1BeTOB B HEM. Pagyra. O0bscHeHUE 1IBEeTA TE.

Jlabopamopnwvie pabomutl.



«CBeT u TeHby, «M3roTtoBiieHHE KaMepbl-0OCKYpbD», «OTpakeHHe CBeTa
3epkanom», «llomydenne wu3o0pakeHHUs] TMpeaMeTa B IUJIOCKOM  3epKaliey
(omucaHue JaHO B METOJUYECKOM MMOCOOUN),

«Habnronenue 3a mpesioMiieHHeM cBeTay, «Habroaenue n3o0paxxeHuil B TUH3EH.
Koumponvuas paboma

«CBeTOBBIC SIBIICHUS» XHUMHUYECKUE SIBJICHUA XHUMHUYECKHUE PpEAKIUH Kak
MporiecChl 00pa3oBaHMUsl OJHUX BEIIECTB U3 JApyrux. [Ipu3Haku XUMHUECKUX
SBJICHUN W yCJIOBUS UX TMpoTekaHus. OObSCHEHHE MPOTEKAHUS XUMHUYECKUX
peaKkuuii ¢ MOJIEKYJIAPHOM TOUKHU 3peHus. Pacmaa BemecTB U MOJIEKYJ HA aTOMBI
WM MOHBI, 00pa30BaHKE U3 HUX HOBBIX BellecTB. COXpaHEHHE MacChl BEIIECTB B
XUMHUYECKHX peakiuax. Peakuuu coeauHeHuss W pasznoxkeHus. ['opeHue kak
peakius coequnenus. Oxcunpl. [Ipumepsl Hanboiee pacIpOCTPaHEHHBIX OKCUIOB,
UX PpAacCHpoOCTpaHEHHE B MOPUPOAE U HUcHoidb3oBaHue. Kucnorsl. IIpumeps
HanboJiee pacpoOCTPaHEHHBIX KUCIOT. Mconp30BaHne KUCIIOT B IPOU3BOJICTBE U
owITy. [IpaBuna oOpaiieHus ¢ HUMHU.

PacnosnaBanme  kucinor. OOmue cBeaeHuss 00 ocHoBanusx. [llenoun.
N3BecTkoBas Boja, ramieHas u3BecTb. [[puMeHeHrne OCHOBaHUN B TPOU3BOJICTBE,
obiTy. IlpaBuna oOpamieHuss ¢ ocHoBaHMsSIMH. Pacro3HaBaHue OCHOBaHUM.
Peakuus wenrtpanmuzanuu. Conu. Ilpumepsl coseil, pacnpocTpaHEHHE WX B
npupoje. CBONCTBAa U MPUMEHEHHE psia COJeH. YTIIEeBOJbI, KUPHI U OEJIKU Kak
Ba)KHEWIIINE MUTATEIbHBIE BEIIECTBA JAJIsI OpraHU3Ma YeJIOBEKa.

[Ipoucxoxnenue mpupogHOoro Trasza, HedpTH, yriid. Haubonee BakHbIe
MeCTOpoXXJieHus HeTn u raza B Poccum, MX 3HaUYeHHWE KaK HCTOYHUKOB IS
NOJIyYEHUSI PpA3IMYHBIX BUJOB TOIUIMBA M KaK Ba)XXHEHIIEro ChIPbS AJIS
XUMUYECKOU MPOMBIILIEHHOCTH.

Jlabopamopnvie  pabomwr. «Habmonenue  GU3MYECKUX M XUMHYECKUX
SIBIICHUI», «/leCTBME KHUCJIOT M OCHOBAaHMM HAa WHIMKATOPBI», «BbISICHEHUE
pPacTBOPUMOCTH cOJIeil B Boje» (OMHCAaHWE TaHO B METOJUYECKOM TOCOOUH),
«Pacrno3HaBaHue KpaxMaliay.

Koumponvuas paboma « XuMu4deckue SIBICHUS

Paznen 6.Yenosek u npupoga 3emiisi — mijaaHera CojiHe4HO# cucTeMbl. 3a1auu
acTpoHOMHH. 3Be3HOe He0o, co3Be3ausa. [IpeBHHE AaCTpPOHOMUYECKHUE
WHCTPYMEHTHI U COBPEMEHHBIE METObI ACTPOHOMUYECKHX UCCIIETOBAHMM.

Kapra 3Be3mgHoro ne6a. HaxokmeHume Ha KapTe CO3BE3AMH M Hambojee SPKUX
3Be3/l. A3UMYT M BBICOTA CBETUJ, UX OMNPEACIICHUE C MOMOIIBIO ACTPOISIONU
.Connue. IlepBble mpeacraBieHus O €ro cocraBe M Temieparype. M3meHeHus
CONHEYHOM akTHBHOCTH. ConHue W ku3Hb Ha 3emue. ConHEYHas CHCTEMA.
Crpoenne ConHeyHOM cucTeMbl. [[BrkeHne 3eMild: BpalleHUue BOKPYT CBOEH OCH



u obpamienue Bokpyr CounHiia. [IpyynHbl CMEHBI IHSI 1 HOYM, BpeMeH roja. JIyHa
— €CTECTBEHHBIM CIIYTHHUK 3emin. J[BuxkeHue JIyHbl BOKpPYr 3eMJIM U BOKPYT
cBoei ocu. Pusnyeckue ycinosus Ha JIyne. @aspl JIyHBI.

OCHOBHBIE ATalnbl KOCMUYECKUX UCCIEAOBAHUML.

Jlabopamopnasa paboma <«VI3roToBiieHHE acTpoOJsIOMU W OMNpeACICHHE C €€
MIOMOIIBIO BBICOTHI 3BE3/.

Konmponvuas paboma «3emns — mnaHeta CoOJTHEYHOM CHUCTEMBD» 3eMIIsi—
MectooOuTanusi Yenoseka CTpoeHHe 36MHOrO 1apa. YBEIUYEHHE IMJIOTHOCTH U
Temriepatypbl 3emiu ¢ rinyouHoi. CoctaB ruapocdepsl. Ponb ruapocdepst pis
xu3Hu Ha 3emie. MccnepgoBanue Mopckux riyouH. Cynoxoactso. Ilpoueccsl,
IPOUCXOISIINE B 36MHBIX HEJIpax U B ruapocdepe, X BIUSHUE HA KU3Hb JIIOJCH,
HEO0OXOAUMOCTb UX U3YUYCHUS.

CoctaB u crtpoenue atmocdepbl. AtmMocpepHoe nasiaeHue. OnbiT Toppuyesiu.
Bapometpsl, ux npunmun aeicTBus. EnuHUIBI aTMOChEPHOTO JaBICHUS.
Copeprxkanue BOJSHOTO napa B atMocdepe. HeHachleHHbINH 1 HACBIIIIEHHBIN map.
OTHOCUTENBHAS BIAXHOCTh BO3yXa. BaKHOCTh M3MEPEHUS BIIAXKHOCTH BO3/1yXa.
I'urpometp, ncuxpomerp.

Tyman, obnaka, 10X/11b, poca — 0OBICHEHHE MPUUMH UX BO3HUKHOBEeHHMs. ['po3a,
MOJIHUEOTBOI.

Oranbl CTaHOBJICEHHMS M pa3BUTHUS aBHAMU. Belparomuecss JIETYUKUA U
KOHCTPYKTOPBI CAMOJIETOB.

Koumponvuas paboma «3emnsi — MeCTO OOMTaHMS YEIOBEKa» 3HAKOMCTBO C
OpPOCTHIMU MeXaHu3MaMu. Ha3zHaueHue MNpocThIX MexaHu3MoB. OmnpeneneHue
MEeXaHU4eCKor paboThl. EAMHUITEI paOOThl. Y CIOBHUS COBEPIICHUS] MEXaHUYECKOM
pabotel.  DHeprus.  Bumgbl  MeXxaHWYecKOW ~— JHEpPrUHM:  KHHETHYECKas,
noTeHiuaibHasd. VICTOYHMKM  SHEpruM, BHAbBl  UCTOYHHKOB  DHEPTUMU.
BocnosnHsiembple UCTOUHUKHM 3HEpruu. llummeBapeHne Kak Npouecc BOCIOJHECHUS
SHEPI'UM YEJIOBEKOM. 3HAaUEHUE COJIHEUHOW SHEPTUU JUIs KU3HHU Ha 3eMIie.
Tenmossle asurarenu. M3 ucropun TEIIOBBIX ABUrareneu. IlapoBble MamnHbI
Jx. VYarra, M. W. Ilonm3yHoBa. IlpumeHeHHME COBPEMEHHBIX TEILIOBBIX
nsurarener. JlBurarenb BHYTpeHHEro cropanus. lIpuHuoun ero pgencrBus.
Hcnonb3oBanue aBUraressi BHYTPEHHETO CropaHus. Ponb 3JIEKTpOIHEpPruu B
KU3HM oOmiecTBa. Buasl 3imeKTpocTaHIMi. ABTOMAaTHYECKHE YCTPOMCTBA.
[Ipumepsl HWCHONB30BaHUST ABTOMATHUYECKUX YCTPOWCTB B TEXHUKE, Ha
npou3BoACTBE U B ObITy. CpenctBa cBsA3u. CBeACHUS] W3 HMCTOPUU UX Pa3BUTHSL.
Tenerpad. Tenedon. Haznauenue mukpodoHa u rpomkoroBoputens. Paguo u
TEJICBUCHNE.



Brigatoruecs: eCTeCTBOMCIIBITATENH, UX POJIh B CO3JJaHUU OCHOB €CTECTBO3HAHUSI.
OCHOBHBIC HaIpaBJICHUS COBPEMEHHBIX HAyYHBIX HCCIEAOBAaHUN B 00JaCTH
¢usukn u xumuH. HeoOXOaUMOCTh CO3JaHUS WCKYCCTBEHHBIX MaTepUAJIOB.
[IpuMepbl UCKYCCTBEHHBIX MATEPHAIOB M WX HCHOib30BaHue. CrocoObl
BBIPAIIMBAHUS  HMCKYCCTBEHHBIX  KpHCcTaUioB.  [lomumepsl.  IlomudTmiieH,
MOJINXJIOPBUHUJI, TIOJUCTUPOJ ® Jpyrue IulacTMacchl. HaTypanbHbie W
XUMHYECKUE BOJIOKHA. VIX HCTIOIB30BaHKE B OBITY.

OcHoBHBIC  (haKTOPBI BPEAHOTO BIUSHUSA JCATEIBHOCTH  YEJIOBEKa Ha
oKpyxaromyto cpeny. KoHTpomb 3a coctosHueM artMochepbl U OCHOBHBIE
crocoObl  ero ocymecTBieHuss. HeoOxomumocTs OOprOBI €  3arpsi3HEHHEM
OKpyxaromeid cpenbl. HeoOXoauMOCTh 3KOHOMHUW TPHPOAHBIX PECYpCcoOB U
UCIIOJIb30BaHMS HOBBIX TexHOJoruid. COBpEMEHHass HayKa W IPOU3BOJICTBO.
Pa3BuTHe HayKu Kak crioco0 MO3HAHUS OKPYXKAIOMIEro MHUPA.

Ponp  aBTOMAaTMKM W JJCKTPOHMKHM B  YIOPABJICHHH  IPOU3BOJICTBOM.
KommbroTepusanus nmpou3BoacTea. Po6oTsl. Ilexu - aBTOMATEHI.

Jlabopamopnuvle pabomul. «I3ydeHne aeicTBus peraara», «M3ydenne neicTBus
NPOCTBIX MEXaHH3MOBY», «BplumcieHne MexaHudeckoil paboTe», «COopka u
UCTIBITAHUE TenerpadHoro ammaparay, «/3MeHeHHe CBOWCTB IMOJUATHUIICHA MPH
HarpeBaHUM», «Pacro3HaBaHWe MPHUPOIHBIX U XUMHUYECKUX BOJIOKOH.
Konmponvuas paboma «Mexanusmbl. PaboTa. DHeprusi».

l'ooosasn konmponvhas paboma



IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

u3yudeHus Kypca «EctecTBo3HaHUE

«BBeneHne B eCTECTBEHHO-Hay4YHBIE TTpeaMeThl. Du3nKa. XUMUSD) SBISIOTCS:

e — pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH yJalmuxcs;

BOCTIUTAaHUE OTBETCTBEHHOI'O OTHOIICHHS K MPHUPOJIE, OCO3HAHHWE HEOOXOIUMOCTH

3aIUTHl OKPYKAIOIIEH CPEeIbl;

-(popmupoBaHNE TUYHOCTHOTO OTHOIICHHS APYT K APYTY, K YUUTEIIO.

METANPEIMETHBIE PE3YJIBTATHI

U3Y4YEeHHUs] Kypca SIBJISIOTCSA:
— OCBOEHHUE IPUEMOB HCCIIEIOBATEIBCKOM eI TEIbHOCTH (COCTaBICHUE
1JiaHa, MCIOJIb30BaHUE MPUOOPOB, (HOPMYIMPOBKA BBHIBOJOB U T. I1.);
— (opmupoBaHue npueMoB padboThl ¢ HHPOpPMaLIUEn, TPEICTaBICHHON B
paznu4yHoi hopme (TaOauIlbl, rpa@uKU, PUCYHKH U T. J1.), Ha pa3iuyHbIX
HocuTenax (KHUrd, VHTepHeT, nepuogudecKue U3JaHus u T. 1.);
— pa3BUTHE KOMMYHUKAaTUBHBIX YMEHUN U OBJIaJICHUE OIIBITOM
MEXJIMYHOCTHON KOMMYHUKAIMU (BEEHHE TUCKYyCCHH, padoTa B rpynnax,
BBICTYIJIEHUE C CO- OOIIEHUSAMH U T. [I.).

NPEAMETHBIE PE3YJIbTATbI
u3yueHus: Kypca «BBeneHue B ecTeCTBEHHO-HayuHble NpeameTsl. Dusuka.

XHAMUA» ABIAIOTC:

— OCBOEHHUE 0a30BbIX €CTECTBEHHO-HAYUYHBIX 3HAHUMN, HEOOXOIUMBIX JIs
JaJIbHEHIIIET0 U3YYeHHsI CHCTEMaTHUYECKUX KypCOB €CTECTBEHHBIX HAYK;
— (hopMHpOBaHUE JIEMEHTAPHBIX MCCIEA0BATEIbCKUX YMEHU;
— NPUMEHEHUE MOITYYEHHBIX 3HAHUN U YMEHHUN JUI PELLICHUs] TPAKTUIECKUX
3a/1ad4.

5 KJIACC

IUIAHMpYeMble pe3yJabTaThl
OCBOEHHUSI OCHOBHOW 00pa30oBaTelIbHOW MpPOrpamMMbl, CO3[aTh OCHOBY IS
CaMOCTOSITEJIbHOTO YCIEHIHOIO YCBOEHHS OOYyYalolMMKCS HOBBIX 3HaHMH,
YMEHUM, BUAOB U CHOCOOOB JEATEIbHOCTH JOJKEH CHUCTEMHO-IESITEIbHOCTHBIN
noaxoj. B cooTBETCTBUU € 3TUM MOAXOJ0OM MUMEHHO aKTMBHOCTH OOY4YarOIIUXCS
MIPU3HAETCS. OCHOBOM JIOCTMKEHHUS PA3BUBAIOIIMUX IieJiel oOpa3oBaHusi. OTH



3HAHMS HE MEPeNaoTCsl B TOTOBOM BHJIE, a JOOBIBAIOTCS YYAIlUMHUCS B MPOIECCe
MO3HABATEIbHOM JESTEIIbHOCTH.
OgHuM W3 myTed MOBBIIEHUS MOTUBAMM U 3(P(HEKTUBHOCTH y4eOHOI
JEeSTENbHOCTH B OCHOBHOM IIKOJIE SIBJISIETCS BKJIIOUEHUE YYalIUXCAd B YUeOHO-
UCCNe008amMeNbCKYI0 U NPOEKMHYI0 0esameIbHOCMb, KOTOpask UMEET CIIEIYIOLNe
OCOOEHHOCTH:
eI W 3a/ladyd 3TUX BUIOB JACSATEIBHOCTH YYaIIUXCS OINPENEISIOTCS Kak HX
JUYHOCTHBIMM MOTHMBAaMM, TaK U COLMAJbHBIMH. OJTO O3HA4aeT, 4TO Takas
JEeSATENbHOCTh JIOJDKHA OBbITh HampaBiieHa HE TOJbKO Ha TMOBBILIEHUE
KOMIIETEHTHOCTH TOAPOCTKOB B MPEAMETHONW OOJIACTU OMNpPEACICHHBIX Y4eOHBIX
JUCIUIUIMH, HE TOJbKO Ha pPa3BUTHE HX CIHOCOOHOCTEH, HO M Ha CO3JaHUE
OPOAYKTa, UMEIOIIETr0 3HaYUMOCTh JJIsl PYTHUX;
e 6 KIIACC

IIAaHUpYeMble pe3yJibTaThl
OCBOCHHE Y4eOHO-UCCIIEeI0BATENHCKOW U MPOEKTHON ACSATEIBHOCTU JOJIKHA OBIThH
OpraHu30BaHa TakUM O0Opa3oM, YTOOBI ydallluecs CMOTJU pPeaju30BaTh CBOU
noTpeOHOCTH B OOIIEHMM CO  3HAYMMBIMHU, pe(EepeHTHbIMU TpyNIaMu
OJITHOKJIACCHUKOB, yuuTened u T. 4. CTpos pa3IMYHOIO pojia OTHOLIEHUS B XOJE
LIEJICHAIIPABJIEHHOW TOMCKOBOM TBOPYECKOW M TPOJYKTUBHOM J1€ATEIBHOCTH,
HOJPOCTKM OBJAJ€BAlOT HOPMaMM B3aMMOOTHOIIEHHWH C pa3HBIMHU JIIOJbMH,
YMEHHUEM MEpPEeXOUTh OT OJHOTO BHJA OOLIEHUS K Jpyromy, HpuOOpeTaroT
HaBbIKM HWHAMBUAYAJIbHONM CaMOCTOATENBHOM paboOThl W COTPYAHHYECTBA B
KOJIJIEKTUBE;0OpraHu3ausl  y4eOHO-UCCIEeI0BAaTeIbCKUX U MPOEKTHBIX padoT
IIKOJbHUKOB 00€CleYrBaeT COYETAHWE Pa3IMYHbIX BHUJOB I103HABATEIbHOU
AesTeNbHOCTH. B 3THMX BHJaX [eATEJBHOCTH MOIYT OBITh BOCTPEOOBaHBI
NOPaKTUYECKH JII0Oble  CHOCOOHOCTH  IMOJPOCTKOB, PpEaJIM30BAHbI  JIMYHBIE
IIPUCTPACTHS K TOMY WIH HHOMY BUAY JAE€ATEIbHOCTH



TEMATHUYECKOE IINIAHUPOBAHUE

5 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposwIe)
HaumeHnoBaHue pa3/iejioB U TeM NPOTrPpaMMbI Koutpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Paznmen 1. Benenue (3 4) 3 0 1 BUBJIMOTEKA HOK
https://monypoxku.pd/
5 Pazgen 2. Tena. BemectBa. MIX cBolicTBa 11 1 3 BUBJIMOTEKA IHOK
(11 3) https://monypoku.pd/
3 Paznen 3. B3ammopeiictBue Ten(10 1) 10 1 1 bUBJIMOTEKA LIOK
https://monypoxu.pd/
4 Paznen 4. dusnueckue U XUMUYECKHUE SIBJICHUSL. 10 0 0 BUBJIMOTEKA 11OK
(109) https://mMouypoku.pd/
5 4.1 MexaHu4eCcKHE SIBIEHUS 3 0 0 bUBJMOTEKA HHOK
https://monypoxu.pd/
6 4.2 TerioBbIE SIBIEHUS 7 1 1 bUBJIMOTEKA TIOK
https://mounypoxu.pd/
OBHIEE KOJIMYECTBO YACOB 110 44 3 6

INTPOI'PAMME




6 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3iesioB H TEM MPOrPaMMbI Kontpoasnbie | [IpakTuueckue (undposere)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Pazgen 4. dusnyeckre U XUMAYECKUE SIBICHUS. 14 Pazgen 4. dusnyeckue
[Iponomxenue. (14y) U XUMUYECKHE
2 4.3 DneKTpOMarHuTHHIE SIBICHUS 4 0 1 ABJICHUAL.
3 4.4 CBeTOBEIE SIBIICHUSA 5 1 0 [ponomxenne. (144)
BUBJIMOTEKA 1IOK
4 4.5.XuMuueckue sIBICHUS 4 1 2 hittps:/MonypokiL.pd/
5 Paznen 5. Uenosek u mpuposa (20 q) 20 Paznen 4. dusnveckue
6 5.13emng-mnanera CoJIHEUHOI CHCTEMBI 5 0 A XUMHYCCKHUE
7 5.2 3eMig-MecTO OOUTAaHUS YeIOBEKa 4 2 SBJICHHS.
[Tponomxkenue. (14q)
8 5.3 YenoBek TOMOJIHSET IPUPOTY 12 1 0 BUBJIMOTEKA IIOK
https.//mMonypoku.pd/
OBHIEE KOJIMYECTBO YACOB 110 68 4 5

ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. Beenenue B ecTtecTBeHHO-HayuHble npenMerbl. Ousuka. Xumuda. 5—6 knaccel. A. E. T'ypesuu, /1. A. Hcaes, JI. C.
[Toutak» / A. E. I'ypeuy, 1. A. Ucaes, JI. C. ITontak. — M.: [Ipocsernienue, 2024.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Tlporpamma «BBeneHue B €CTECTBEHHO-Hay4YHbIe mpeaMeTsl. dusnuka. Xumus : 5S—6-¢ KIacchl : METOAUYECKOE
noco0Oue K yueOHO-METOAUIECKOMY KOMIUIEKTY «BBelleHHe B €CTECTBEHHO-HayuHbIe TpeaMeThl. Ousnka. Xumus.
5—6 kmaccel. A. E. I'ypeBuu, JI. A. Ucaes, JI. C. IToutak» / A. E. I'ypesuu, /. A. Hcaes, JI. C. ITontak.—MockBa :

ITpoceenienue, 2024.

2. MeToaunueckoe nmocobre K yueOHO-METOIUYECKOMY KOMITJIEKTY
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