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BBenenne B ecrecTBEHHO-Hay4HBIE IpeAMETHL. EcTecTBO3HaHME. 5—6 Kiacchl. Pabouas
nporpamma Kk iuaun YMK A. E. I'ypeBuua, /1. A. Ucaesa, JI. C. IlonTak : yue6HO-
meTtoaudeckoe mocodue / A. E. I'ypesuuy, JI. A. Hcaes, JI. C. ITontak. — M. : lpoda, 2017
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MecTo 1 poJib y4eOHOI0 Kypca, peaMeTa B OBJaJeHUN 00y4al0IUMUCA TPeOOBaHUM K
YPOBHIO OJATOTOBKH BbINYCKHUKOB B COOTBETCTBHMU ¢ (peiepaibHbIMU
rocy/1apcTBeHHbIMH 00pa30BaTeIbHBIMM CTAHIAPTAMHU

«BBezeHrne B €CTECTBEHHO-HAYYHbIE MPEIMEThl. ECTECTBO3HAHME» — HMHTETPUPOBAHHBIN KYpPC
U MIIQAIIAX TOJAPOCTKOB, B COJEPKAHUM KOTOPOTO pPacCMaTPUBAKOTCI IIyTH IIO3HAHUS
YEJIOBEKOM IIPUPOJIBI.

W3y4yeHne JaHHOrO Kypca B OCHOBHOM ILIKOJIE HAIIPABJICHO HA JOCTHKEHUE CIEAYIOIIUX L eJIeH:
— MPONEIEBTHUKA OCHOB (PU3UKU M XHUMHUU;

— IOJy4YeHHE Y4YallUMMCA HPEJCTAaBICHUH O METOJaX HayyHOro IIO3HAaHUS IPHPOJIBL;
(dbopMHpOBaHUE JIEMEHTApHBIX YMEHUH, CBSI3aHHBIX C BBITIOJIHEHHEM Y4EOHOTO J1a00paTOPHOTO
AKCIIEPUMEHTA (MCCIIe10BaHus);

— (opMUpOBaHHE Y YYAlIUXCsS YCTOMYMBOIO HMHTEpeca K MpEJAMETaM €CTeCTBEHHO-HAYYHOTO
IMKIIA (B YaCTHOCTH, K (PUBHKE U XHMHH).

BBenenue ¢u3nky u XuMHUM Ha paHHEW cTaguu oOyueHus B 5—o6 kiiaccax TpeOyeT M3MEHEeHUs
Kak (hOpMBI M3JOKEHUsI Y4eOHOTO Marepuasa, TaKk ¥ METOJWKH ero mpemnojaBaHus. [loaTomy
ocoboe BHMMaHUE B TOCOOMHM YAEICHO (POHTAIBHBIM HKCIEPUMEHTANBHBIM 3aJlaHUSM.
[Ipenmonaraercsi, 4To Ba)kHOE MECTO B Ipolecce padoThl HaJ KypcoM 3aliMyT PHCYHKH
pasMYHbIX SBJICHUH, ONBITOB W HM3MEpPUTENbHBIX MpuOOpoB. boisblioe KoauuecTBO
KaueCTBEHHBIX BOIPOCOB, HCIOJIb30BAaHUE MWIPOBBIX CHUTyallMil B NPENOAABAHUMU JOJKHO
CII0COOCTBOBAThH CO3AHUIO MHTEPECA yYaLIUXCs K IPEAMETY U CTPEMJICHHUIO K €0 IOHUMAHHUIO.

Copnepxanne Kypca UMeeT OCOOEHHOCTH, OOYCIIOBJIEHHBIE, BO-NIEPBBIX, 3aJayaMH pa3BUTHS,
oOydeHHsT W BOCHMTAHHUS Yy4allMXCs, 3aJaHHBIMU COLIMAJIbHBIMU TpPEOOBAaHMSIMH K YPOBHIO
pa3BUTHUA MX JIMYHOCTHBIX U IO3HABATEIbHBIX KAYECTB; BO-BTOPBIX, IPEAMETHBIM COJIEPKaHUEM
CUCTEMBI OOIIEro CpelHero o0O0pa3oBaHUsS; B-TPETbHUX, ICUXOJIOTMUYECKHMMH BO3PAaCTHBIMU
0coOeHHOCTAMH 00yuaeMbIX. JlesTeNbHOCTHBIH MOAXO0J K pa3paboTKe coaep)KaHUs Kypca
MO3BOJIIET pellarb B XOJ€ €ro MU3Yy4eHHs psJl B3aMMOCBSI3aHHBIX 3aay: 0OeclneyuBaTh
BOCIIPUATHE, TOHMMAHUE M 3allOMUHAHUE 3HAHWM, CO3JaBaTh YCJIOBHS U1 BBICKA3bIBAaHUS
MOJIPOCTKOM CYXJIEHUH HayyHOrOo, HpPaBCTBEHHOI'O, 3CTETHYECKOI0 XapakTepa IO IOBOAY
B3aMMOJICHCTBHS YEJIOBEKA U MPUPOIBL; YAEIATh BHUMAHUE CUTYALUsAM, I/I€ yJallluics JOKEH
pasznuyaTth yHHUBEpCalbHblE (BceoOlIME) M yTHIWTAapHbIE IIEHHOCTH; HCIIOJIb30BaTh BCE
BO3MO>KHOCTH JIJIsl CTAHOBJIEHUS IIPUBBIYEK CIIE0BATh HAYYHBIM U HPAaBCTBEHHBIM IPUHLUIIAM U
HOpMaM OOILEHUs U AESITeNbHOCTU. TeM caMbIM CO3JIal0TCs YCIOBUS AJI1 MHTETpallMi Hay4HBIX
3HaHUM O MPHUPOJHBIX CHUCTEMax U JAPYrux cdep CO3HaHUS: XYyJIO0XKECTBEHHOW, HPaBCTBEHHOM,
IIPaKTUYECKON.

[Tono6HOE mocTpoeHne Kypca He TOJIbKO MO3BOJISET pelaTh 3ajau, CBA3aHHbIe ¢ 00y4YeHUEM U

pa3sBUTHEM UIKOJBHUKOB, HO M HeceT B cebe OONbIION BOCIUTATENbHBIN MOTEHIMA.
BocnutsiBatomas GyHKIMS Kypca 3akitoyaeTcss B (OpMHpPOBAHMM y MIIAAIIUX TOIPOCTKOB
NOTPeOHOCTH TIO3HAHUS OKPYXKAIOIIEr0 MHpa M CBOMX CBSI3eH C HHUM: DKOJOTHYECKH
000CHOBaHHBIX MOTPEOHOCTEN, HHTEPECOB, HOPM U MIPABUIL.

OcHOBHOE cojepaHHe Kypca BKIIOuYaeT pasaensl: «BBeneHue», B KOTOPOM Jaercs
MpeJICTaBICHUE O TOM, YTO M3Yy4alT (pusuka u xumus, «Tena u BemecTay, «B3anmoseiicTpue
Tem», «Ou3nueckre 1 XUMUYECKHE SIBICHUS», «HeT0BeK U Mpupoiar.



W3 Bcero KOMIUIEKCa COBPEMEHHBIX METOJOB ITIO3HAHUS IIPUPOABLI B KypCe COAEPIKATCS CBEACHUS
O HEKOTOpPbIX M3 HHUX: HAOJIOJEHUAX, U3MEPEHUSX, SKCIEPHUMEHTaX, MOJAEIMPOBAHUU — MU
IIOKA3bIBAETCSI MX B3aWMOCBS3b; JAIOTCS CBEAECHUS O INpPUOOpax U HMHCTPYMEHTaX, KOTOpPbIE
YEJIOBEK MCIIOJIb3YET B CBOCH NPAKTUYECKOU EATEIbHOCTH.

BoinonHss mpomneneBTHUECKYI0 poib, Kypc «BBeneHne B eCTECTBEHHOHAyUYHBIE IPEIMETHI.
EcrecTBO3HAaHME» COAEPKUT CUCTEMHBIE, 4 HE OTPHIBOYHBIE 3HAHUA. bobllIoe BHUMaHNUE B HEM
yIAEISETCSl MPEEMCTBEHHBIM CBSI35M MEXJy HAuyaJlbHOW M OCHOBHOM IIKOJIOM, WHTErpaluu
3HAHUW BOKPYT BEAYUIUMX UJACH, OINpEeNeNsSIoNNX CTPYKTYpy Kypca U CHOCOOCTBYIOIIMX
(GbOopMHUPOBAHHUIO LIETTOCTHOTO B3IJIsAa HA MUP.

B KypCC Oar0oTCA MEPBLIC NPCACTABJICHUA O TaKUX IOHATUAX, KAK «Maccay, <<B3aPIMOl[eI>'ICTBI/Ie>>,
«CUl1a», «QHCPrusga», «aToM», «KMOJICKYJIa», «XUMHUYECKUU IIEMEHT.

[Tosydyaemple ydalmMMHUCS CBEIEHUS O BEIIECTBAX M HUX MPEBPAILEHUSAX MOTYT CIIYKHTb
NePBOHAYAILHOW OCHOBOM IS IIOCTETIEHHOTO OCO3HAHMS UJIEH O TOM, YTO MaTepus U (hOpMBI ee
JIBIDKEHUSI BCET/la B3aMMOCBSI3aHbI, YTO OOBEKTHI NMPHUPOJAbI 00pa3yloT LEJIOCTHbIE CUCTEMBI,
OTHOCHUTEJIBHO YCTOMYMBBIE, HO B TO € BpeMs AMHAMU4Hble. Hapymenue 3Tol TMHaMU4YeCKOU
YCTOMYMBOCTU CHUCTEM MOXKET IPUBECTH K HEKENATEIbHBIM NOCHEeACTBUAM. OCO3HaHUE ITOU
UJIeU BOXHO JUIS IOHUMaHMsSI SKOJIOTHYECKUX MTPOOIIeM.

WuTerparnus pa3inyHbIX €CTECTBEHHOHAYYHBIX 0o0acTell 3HaHUSI OCHOBAaHA Ha MPEICTABICHUH O
€IMHCTBE MPHUPOJBI U OOIIEM Il BCEX €CTECTBEHHBIX HayK Meroje mo3Hanus. CopepkaHue
JAHHOTO Kypca CTPOUTCS Ha OCHOBE JEATEIbHOCTHOTO MOAXOoia. BoiieueHue ydamuxcs B
pa3HooOpa3Hyl0 Y4eOHYIO, HUCCIIEJOBATEIbCKYI0 M IPAKTHYECKYIO JESTEIbHOCTb SIBISIETCA
YCIIOBUEM MPUOOPETEeHUs MPOYHBIX 3HAHUHM, MPeoOpa3oBaHMsI UX B YOSKIEHUS U yMEHUS,
CTaHOBJICHUS] OTBETCTBEHHOCTH KaK YePThl JINYHOCTH.

KosmmuecTBe y4eOHbBIX 4acoB:

OOGmiee KOMMYECTBO YacoB B paboueil mporpamme B 5 u 6 kiaccax coctaBiisieT 68 daca 3a JBa
roja ooyuenus (5 knacc-344acos, 6 kimacc-34 4acos).

®opMbl OpraHu3anuy 00pa3oBaTeJbLHOIO Npouecca u npeodaagawuye GopMbl TEKyIEro
KOHTPOJIA

CopepxaHule JaHHOTO Kypca CTPOMTCS Ha OCHOBE JESTENIbHOCTHOrO Moaxonaa. Boneuenue
yyaluxcst B pa3sHOOOpa3HyI0 y4ueOHYI0, MCCIEI0BATENbCKYI0 U NMPAKTHUECKYIO JIEATeIbHOCTh
ABJIIETCSl YCJIOBHEM NPUOOpETEeHUs] NMPOYHBIX 3HAHWM, mpeoOpa3oBaHUs MX B YOEKIEHUS U
YMEHHSI, CTAHOBJIEHUSI OTBETCTBEHHOCTH KaK YepPThI TUUYHOCTH.

[lpu wu3yueHun mnpenMera OyayT HCHOJB30BATHCS JIEKIIMOHHO-TIPAKTUYECKUE 3aHATHS,
MPAKTUKyMbl 1O PELIEHUIO 3aJady, CaMOCTOsATeNbHas paboTa ¢ y4yeOHHUKOM M APYrUMU
UCTOYHMKaMu HH(popMamuu. B  TekymeMm KoHTpoie OyAyT HCHOIb30BaTbes (OpMBI
TEMaTUYECKUX KOHTPOJIBHBIX paboT, 1a00paTopHbIe pabOThl, MPOESKTHI.

HasBanue yqeﬁno-MeTonnqecxoro KOMILJIEKTA:

1. IIporpamma kypca «BBemeHHe B €CTECTBEHHO-HayuHbIE MpeaMeThl. EcTecTBO3HaHME)
it 5—6 kiaccoB (aBTophl: A. E. I'ypeBuy, [I. A. Ucaes, JI. C. IToHTaK).



2. BsezneHue B ecTeCTBEHHO-HayuHbIe npeaMeTsl. EcTecTBo3Hanue. @usuka. Xumus. 5—~6
kiaccel. YueOHuk (aBTopsl: A. E. I'ypeuy, /1. A. Ucaes, JI. C. IlonTak).

3. BseneHue B ecTeCTBEHHO-Hay4Hble npeaMersl. EcrectBo3Hanue. @usuka. Xumus. 5
kinacc. Pabouass Terpanp (aBTopel: A. E.I'ypeBuu, M. B. Kpacunos, JI. A. Hotos,
JI. C. IlonTak).

4. BBeneHue B €CTECTBEHHO-HayuHble mpeameThl. EcrtecTBo3nanue. ®duszuka. Xumus. 6
kimacc. PabGouas terpane (aBTopel: A. E. 'ypeBuu, M. B. Kpacuos, JI. A. Horos,
JI. C. IlonTak).

5. BseleHue B ecTeCTBEHHO-Hay4yHble nIpeaMeTsl. EcrectBo3Hanue. Pusuka. Xumus. S—
6 xmaccel.  Metonuueckoe — mocobue  (aBropel:  A. E.I'ypeBuu, JI. A. Hcaes,
JI. C. IlonTak).

6. OnexkTpoHHas Gpopma yueOHHUKA.

IlnanupyveMblie pe3ybTaThl
JINYHOCTHBIMU pe3yiibTaTaMH U3YUYCHHUS KypcCa «BBenenue B C€CTCCTBCHHO-HAaYYHbIC IMPECAMCTHI.
EctecTBO3HAHUE)» ABISIOTCS:

— pa3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEU
yuammxcs; — (popMupoBaHHEe MOTHBAIIUH K U3YUEHHUIO B JAIIbHEHIIIEM (PH3UKH U XHUMHH;

— BOCIIMTAHHUEC OTBCTCTBCHHOI'O OTHOLICHHA K IPUPOAC, OCO3ZHAHUC H€O6XOI[I/IMOCTI/I 3alIUThI
OKpYKaloIlEe Cpeibl;

— (hopMUpOBaHHE JIUYHOCTHOTO OTHOIICHUS APYT K APYTY, K YUUTEITIO.
MeranpeaMeTHbIMU pe3yJIbTaTaMHi U3y4EHHUs Kypca SBIISFOTCS:

— OCBOCHME IIPUEMOB HCCIIE0BATENBCKON AECATENBHOCTH (COCTABICHHE IIIaHA, MCIIOJIb30BaHHUE
puOopoB, GOpMYyIUPOBKA BHIBOJOB U T. I1.);

— (hopmupoBanue mpueMoB paboOTHl ¢ WH(pOpMaNMEl, TPEICTaBICHHON B pa3iuyHoOi (opme
(Tabmunbl, rpaduKH, PUCYHKH U T.].), Ha pa3iIuuHbiXx HocutTensx (kauru, Wurtepuer, CD,
MEePUOIUYECKHIE U3AAHUS U T. I1.);

— Pa3BUTHC KOMMYHUKATHBHBIX YMCHI/Iﬁ u OBJIaICHHUC OIIBITOM MEXKIUIHOCTHOM
KOMMYHUKAIIUA (Be,[[eHI/Ie AUCKYCCHH, pa60Ta B I'pyIIIiax, BbICTYIIJICHUE C COO6H_ICHI/IHMI/I nT. ,I[.).

HpeI[MeTHBIMI/I pe3yiibTaTaM U3YUYCHHUS KypCa «BBeneHue B C€CTCCTBCHHO-HAYUYHbIC ITPECAMCTEIL.
EcTtecTBO3HAHME) SIBIISIOTCH:

— OCBOeHHE 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHUW, HEOOXOAMMBIX IS JaJbHEHIIETro
M3YYEHUS CHCTEMAaTUYECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (popmHpoOBaHUE 3TIEMEHTAPHBIX UCCIIEAOBATEIBCKUX YMEHHUIA;

— MNPUMCHCHUC IMMOJTYYCHHBIX 3HAHUM U YMCHI/Iﬁ JUIg PCIICHUA ITPAKTHUYCCKUX 3a1a4.

Cconepxanue

BBenenue



IIpupona »xuBas u HexuBas. SIBieHus npuponsl. UenoBek — dacThe npupoxasl. BimsHue
yesoBeka Ha npupoay. Heo6xoauMocTe M3ydeHus: MpUpPOIbl U OEPEKHOIO OTHOLIEHUS K HEM.
Oxpana npupozsl. Pu3nka 1 XuMusi — Hayku o npupoze. Yto uzyuaer pusuka.

Tena u BemecTna.

Yro m3yuyaer xumus. HayuyHble MeTOAbl M3y4eHHUs NPHUPOIbI: HAOIIOJEHUE, OIBIT, TEOPHSL.
3HAaKOMCTBO C MPOCTEHIINM (PU3MUECKUM M XMMHUYECKUM OOOpYJOBaHHEM: MPOOHUpKa, KOJOa,
7a00paTOPHBIM CTakaH, BOPOHKA, IHUIETKa, WINaTesb, IUIACTMACCOBBIH M METAUIMYECKUN
IITaTUBBI, JAep)KaTelb i Npobupok. HarpeBartenbHbIE TpUOOP, OCOOCHHOCTH IUIAMEHH.
[TpaBuna HarpeBaHus BeliecTBa. M3MepurenbHble TpUOOpPBI: JIMHEHKA, U3MEPUTENIbHAS JICHTA,
BECHI, TEPMOMETP, MEH3YpKa (€IMHULIBI M3MEPEHUH, IIKajga mpuodopa, IeHa AeJCHHUs, Tpeael
U3MEpEeHui, paBuiia Moib30BaHus). Tesa u BemecTBa XapakTEepUCTUKU TeJl U BellecTB (popma,
o0beM, 1Ber, 3amnax). OpraHuyeckrue M HEOPraHUYeCKHe BellecTBa. TBepaoe, >KUIKOE U
ra3oo0pa3Hoe COCTOsIHMs BelecTBa. Macca Tena. Macchl pa3iuyHbIX Tesl B IpUpoOJE. DTalloH
Maccel. Becwl. Temnepartypa. Tepmomerpsol. JlenumocTs BemecTBa. MoOJEKysbl, aTOMbI, UOHBI.
IIpencraBnenue o pazMepax 4yacTHll BeulecTsa. /[BrmxeHue vactul BemecTBa. CBA3b CKOPOCTH
IBWDKEHUS vacTull ¢ Ttemneparypoil. Juddysus B TBepAplx Temax, XUAKOCTSIX M Tazax.
B3aumopeicTBue yacTul BemecTBa U aToMoB. IlosicHEHMe CTpOEHMS U CBOMCTB TBEPABIX TEIL,
KUAKOCTEH M ra3oB C MOJEKYJISIpHOM TOUkH 3peHus. CTpoeHHe aToMa M MOHA. XUMHYECKHE
3JIEMEHTHI (KUCIIOpOJ, a30T, BOAOPOA, >Kelle30, alOMUHMHA, Meab, (ocdop, cepa). 3HakH
XUMHYEeCKHX 3emMeHToB. llepnonnueckas cucrema JI. M. Menneneesa. [IpocTsie U ClIOXKHBIE
BelllecTBa (KUCIIOpPOJI, a30T, BOJA, YIJIEKUCIHBIM Ta3, moBapeHHas cojib). Kucinopos. I'openue B
kuciopoge. Porocunres. Bopopon. Bo3nyx — cmech razos. PactBopsl n B3Becu. Boga. Bona
KakK pacTBopuTenb. O4ncTka npupogHoi Boabl. [I1oTHOCTH BelecTBa.

B3aumoneiicTBue TeJ

N3menenne ckopoctu 1 GOpMBI TEN MPU UX B3aUMOJECUCTBUU. J[eMCTBHUE M TIPOTHUBOICHCTBUE.
Cuita kak xapakTepucTuka B3auMozeicTBus. Junamomerp. HbplOTOH — eamHuLa M3MepeHus
cunbl. Muepius. IIposiBiieHne mHepuuu, NpuMephl €€ ydeTra U NpuMeHeHus. Macca kak mepa
MHEPTHOCTH. ['paBUTalMOHHOE B3auMoOAECHCTBHE. ['paBUTALMOHHOE B3aUMOAECHUCTBUE U
Bcenennas. Cuna TsbkecTu. 3aBHCUMOCTh CHIIBI TSDKECTU OT macchl. Jledopmarus. Paznuunbie
Buabel aedopmanuu. Cuna ympyrocTd, €€ HampaBlieHHE. 3aBUCHUMOCTh CHIIBI YIIPYTrOCTH OT
nedopmaruu. Cuna TpeHHsi. 3aBHCHUMOCTh CHJIBI TPEHUSI OT CHJIBI TSDKECTH W KayecTBa
00paboTku moBepxHOCTe. Ponmp TpeHus B mnpupone u TexHuke. CrnocoObl ycUJICHHS U
ociiabieHusi TpeHus. OJeKTpuueckoe B3auMozeiicTBue. OOBSCHEHHE DIECKTPUUYECKOTO
B3aUMOJICHCTBUSL Ha OCHOBE JJEKTPOHHON TeopuH. DnekTpusanus Ten TpeHuem. llepemaua
ANEKTPUYECKOTO 3apsjia IpU CONPUKOCHOBEHNHU. B3anuMoaericTBue 0JTHOMMEHHO U Pa3HOMMEHHO
3apsSOKEHHBIX Tel. MaruutHoe B3auMozencTBue. [IOCTOSIHHBIE MarHWThbl, WX JCHCTBHE Ha
skene3nble Tena. [loatoca MarHuToB. MarHuTHbIE CTpEIKU. 3eMilsl Kak MarHuT. OpueHTUpOBaHUE
no kommacy. [IpuMeHeHrne MOCTOSHHBIX MAarHuWToOB. JlaBiieHHWE Tella Ha Omopy. 3aBUCUMOCTH
JaBJieHUs OT Iiomaau onopsl. [lackans — enuHuila u3MepeHus aasnenus. [lepenaua napnenus
KHUAKOCTAMU U razamu. 3akoH Ilackamns. JlaBnenue Ha riyOune xuakoctu. CooOuiaroniuecs
COCyJbl, X IpuMeHeHue. JleiicTBue XKUIKOCTEeW Ha MOTPYKEHHOE B HUX Telo. ApxuMeaoBa
cuia. 3aBUCUMOCTh apXUMEIOBOU CHJIBI OT poAa JKUJIKOCTH M OT 00beMa MOTPYyKEHHOW YacTH
Tena. YcnoBus miaBanus Tei. 10 Ou3nyeckue 1 XuMUYECKUe SABICHUS

MEXAHWYECKUE ABJIEHUA

[TonsiTue 00  OTHOCUTENBHOCTHM  MEXaHHWYECKOro JBIKEHUsA. Pa3HooOpaszHble  BUIbBI
MEXaHUYECKOro JBHXKEHUs (MPAMOIMHENWHOE, KPUBOJIMHEWHOE, ABIKEHHE IO OKPYXXHOCTH,
KosebaTenbHoe). Mexanndeckoe ABM)KEHUE B MPUPOJE U TeXHuke. IIyTh M Bpemsi IBH)KEHUS.
CkopocTh ABM)KEHHA. PaBHOMEpHOE, YCKOPEHHOE M 3aMEUIEHHOE JBHXKEHHMS. 3BYK Kak



UCTOYHUK UHPopMauuu 00 okpyxkatomeMm wmupe. Mcrounuku 3Byka. KosjeGanme —
HEoOXO0MMOe YCIIOBHE BO3HHUKHOBEHHMS 3ByKa. OTpakeHHe 3ByKa. Dxo. ['onoc u ciyx, ropranb

U yXO.
TEIJIOBBIE ABJIEHU A

N3menenne o6beMa TBEpIbIX, )KUJIKUX U ra3000pa3HbIX TeJd MPU HArpeBaHUHM M OXJIAKICHHH.
VYuyeT TemIoBoro pacuimpeHuss U UCIOIb30BaHUE €ro B TexHHKe. [laBiieHre U OTBep/ieBaHUE.
TasHue cHera, 3aMep3aHue BOJIbl, BHIIIJIAaBKA YyT'yHa U CTaJIM, U3TOTOBIICHUE JETallell OTJIMBKOM.
Ucnapenue xuakocteil. (OxnaxiaeHue KuAakocTed npu wucnapenuu.) Kouaencanus.
Termonepenayva.

OJIEKTPOMAT'HUTHBIE ABJIEHUA

ONEeKTpUUECKUH TOK Kak HalpaBICHHOE JBHKEHHE JIIEKTpUYecKuX 3apsaoB. Cuila Toka.
AmnepMmerp. AMnep — €IUHMIA U3MEpPEHUs] CWiIbl TOKa. IIOCTOSIHHBIM M MEPEMEHHBIA TOK.
Hanpsbxenne. Bosnbtmerp. BosnbT — eauHMIa M3MEpeHUs HanpsbkeHus. MCTOuHMKM ToKa:
Oarapeiika, akKyMyJIATOp, T€HEPATOP ANEKTPUUYECKOTO TOKA (0€3 pacCMOTPEHUS UX YCTPOUCTBA).
Onektpuueckue uenu. [lapamnenbHoe M TOCienoBaTenbHOE coeauHeHus. JlefcTBUS ToKa.
TemoBoe peiictBue ToKa. JlaMmbl HakajauBaHUS. ODIEKTpOHArpeBareibHbIe MPUOOPHI.
MaruutHoe JeHCTBUE TOKAa. DJIEKTPOMArHUTHl U UX MpUMEHEHue. /[eficTBue MarHuTa Ha TOK.
DNEeKTpOoABUTATEIN. XUMHUECKOE IEHCTBHUE TOKA.

CBETOBbBIE ABJIEHUA

CBer KaKk HCTOYHUK MH(OpMALIUK YesioBeKka 00 OKpykaromieM Mupe. MicTouHuKy cBeTa: 3Be3/bl,

Connue, osnexktpuyeckue Jsamnbl u ap. 11 IlpsmonuneiiHoe pacrnpocTpaHeHHE CBETa,
oOpa3oBanue TeHei. OtpakeHue cpera. 3epkana. [Ipenominenue cpera. JIMH3BL, MX TUIBI U
U3MEHEHHE C WX MOMOUIbI0 (OpMBI CBETOBOTO Mydka. Onrtudeckue mpuOopsl: (oToamnmapar,
IPOEKIMOHHBIN arnmapar, MUKPOCKOII, TeJIECKOI (Ha3HaueHne NMpHOOpPOB, UCIOIb30BaHUE B HUX
auH3 U 3epkan). ['ma3 u ouku. Paznoxenue Oenoro cera B criekTp. Paayra.

XUMMNYECKHUE ABJIEHUA

XUMHUECKUE PEAKIMH, UX MPU3HAKHU U YCIOBUS MX MpoTekaHus. CoXpaHeHHe Macchl BEIIECTBA
IIpU XMMHYECKUX peakuusax. Peakuuu cOeIMHEHHs M paslioKeHus. ['opeHue Kak peaxknus
coeauHenusi. Okcupl (YIJIEKUCIbIM ra3, HerameHas U3BeCTb, KBapll); HaXOXKJIEHUE B MPUPOJE,
¢usnyeckne U XMMHUYECKHE CBOMCTBA; MpuMeHeHue. Kucnotel, npaBuia paboThl ¢ KHUCIOTaMH,
ux npuMeHenue. OcHoBanus. CBoiicTBa 1enoydel, npasuia paboTel ¢ HUMH, UX (uzndeckue u
HEKOTOpbIe XUMHUYECKHE CBOMcTBa; mpumeHeHne. Conu (oBapeHHas COJb, COJIa, MeJl, Mpamop,
U3BECTHIK, MEIHBIH Kymopoc u 1p.). Haubonee xapakrepHble mpumeHeHus cosieil. HanbGonee
M3BECTHBIC OPraHWYECKHE BEIIECTBA — YIJIEBOABI (IJIIOKO3a, caxapo3a, Kpaxmai), HEeKOTOpbIe
UX CBOMCTBa, MpUMEHEHUE; OEKH, UX POJIb B )KU3HU YEJIOBEKa, HICKYCCTBEHHAs MHUINA; )KUPBI, HX
pOJIb B KHU3HU YE€JIOBEKa, MCMOJIb30BaHUE B TEXHUKE; MPUPOJAHBIN ra3 U HEPThb, IPOAYKTHI UX
nepepaboTKH.

Yesi0BeK U nmpupoaa
3EMJIS — IIJIAHETA COJIHEYHOM CUCTEMBI

3Be3nHOe HEOO: co3Be3us, MIaHeThl. Pa3BuTne mpeacTraBieHuil yenoeka o 3emie. ComHedHas
cucrema. Connue. /[Bmkenue 3eminu: BpalieHne BOKpYT COOCTBEHHON OCH, CMEHa JTHS U HOYH Ha
Pa3IMYHBIX MHUPOTaX, oopareHue 3emian BOKpyr CojHIIa, HAKJIOH 3€MHOM OCH K TIJIOCKOCTH €€
opbutel, cMeHa BpemeH rona. Jlyna— cnyrHuk 3emin. ®aser Jlynsl. M3meHenue
TOPU30HTAIBHBIX KOOPAWHAT HEOECHBIX TeJI B TEUYEHHE CYTOK. 3HAKOMCTBO C MPOCTEHIINMU



ACTPOHOMMYECKMMH TpuOOpamMu: acTponsOusi, Teneckon.  McciaenoBaHus KOCMHYECKOTO
npoctpanctBa. K. 3. [wuonkosckuii, C. II. KoponeB — oOCHOBaTelIu COBETCKOM
kocMoHaBTUKHU. FO. A. T'arapuH — mnepBblii kocMOHABT 3emiid. VICKycCTBEHHBIE CIIyTHUKU
3emnu. OpOurtanbHble KOCMHYecKHe CTaHuuu. Kopabiu MHOropa3zoBOro HCHOJIb30BaHMUS.
ITporpamMMbl OCBOEHHSI KOCMOCA: OT€YECTBEHHbIE, 3apYOEIKHbIE, MEXKTYHAPOIHBIE.

3EMJIAA — MECTO OBUTAHMA YEJIOBEKA

Jlutocdepa, MaHTHs, SIpO; YBEIUYEHHE IUIOTHOCTH U TEMIEpAaTypbl 3eMJIM C TIyOMHOM.
Nzyuenne 3emHbIXx Heap. [mmpocdepa. CymoxoactBo. HccnemoBanue MOPCKHX TITyOWH.
Atmocdepa. AtmocepHoe paBieHue, Oapomerp. BnaxHOCTh BO31yxa, OIpeneleHHE
OTHOCHUTEJIbHOW BIAXKHOCTH. ATMOC(epHBbIe sIBIEHUS, TpoM U MoyiHUs. OcBoeHue atMochepbl
yenoBekoM. YEJIOBEK [OIIOJIHAET IIPUPOAY Mexanusmbl. MexaHnudeckas padora.
Oneprusa. CuHTeTHMYECKME MaTepuaibl. MeXaHu3Mbl — IOMOUIHMKHM uenoBeka. IIpocTsie
MEXaHU3MBbl, pblYar, HAKJIOHHAs IUIOCKOCTb, IOABWKHBIH M HENOJABMXKHBIM OJOKM; HX
Ha3zHaueHue. MexaHudeckas paboTa, YCIOBHS ee CoBepIIeHus. JKOylIb — eINHUIA H3MEPEHHS
pabotbl. DHeprus. Mcrounuku sHepruu. Paznmuunble Buapl TorumBa. CojHeuHas »HEprus, ee
posib s KU3HU Ha 3emuie. TeruioBble ABUTATENM, ABUTATENIM BHYTPEHHETO CrOPAaHUsS; HX
npuMeHeHue. TerioBble, aTOMHBIE M ruApo3iekTpocTaHiuu. Co3aaHne MaTepuasoB ¢ 3apaHee
3a/laHHBIMH CBOMCTBAaMU: TBEP/bIE, )KapOIIPOUYHbIE, MOPO30CTOMKNE MaTepUasbl, UCKYCCTBEHHbIE
Kkpuctamisl. [loauMepsl, cBOICTBAa M MPUMEHEHHWE HEKOTOPBIX U3 HUX. BoslokHa: nmpupoaHsle u
UCKYCCTBEHHbIE, X CBOICTBa U NpuMeHeHue. Kayuyku u pe3nHa, UX CBOICTBA U IPUMEHEHHE.

B3ANMOCB3b YEJIOBEKA U ITPUPO/IbI

3arpsizHeHue arMmocdepsl U ruapochepbl, UX BIMSHME Ha 3]0poBbe Jtojeil. KonTposp 3a
cocrossHueM artmocdepsl u  ruapochepsl. PamumoHanbHOE  MCMONB30BaHUE — TOIUIMBA.
Vcnonb30BaHue SHEPrun peK, BeTpa, MPUINBOB, Tema 3emin, s3Heprun Connua. CoBpeMeHHast
HayKa U Mpou3BojcTBO. CpescTBa CBsI3U. 3HAHUS, UX POJIb B JKU3HM YesioBeka u obmectBa. Kak
JIOAM TO3HAIOT OKpYXalolMil Mup (Hayka BYepa, CErojHs, 3aBTpa). YIpaBJeHHE
IIPOU3BOJICTBOM: POJIb aBTOMATUKHU, 3J1eKTpoHUKU. KoMmmbrorepuzamus mnponsBocTBa. PoOOTHL.
Ilexu-aBromarsl. CpeacTBa CBA3M U INepeada uHpopmauuu: Tenerpad, TeaedoH, paguocBsi3b
(panuocTaHIMs, PaJUOBOJIHBI, aHTEHHA, IPUEMHHK, TPOMKOTOBOPHUTEIIb), TEJIEBUICHHUE.

JIabopatopHblie pabOThI U OTIBITHI

=

3HaKOMCTBO C JIa0OpaTOPHBIM 00OPYIOBAHHEM.

3HaKOMCTBO C U3MEPUTEIbHBIMU TPUOOPAMHU.

Omnpenenenue pazmepoB pusudeckoro tena. M3mepenune oobema sKUIKOCTH.
N3mepenue o6bema TBEPIOro Tea.

CpaBHeHuE XapaKTEepUCTUK TeN.

HaOnroeHue pa3anyHbIX COCTOSIHUN BEIlECTBA.

W3mepenue macchl Tena Ha pelYakKHbBIX BEcax.

N3mepenue teMiieparypsl BOJAbI U BO31yXa.

Habmroienue neammMocTy BelecTBa.

0. HaGnronenue siBeHust 1udys3uu.

11. HaGmronmeHnue B3auMOACHCTBUS YaCTHI] Pa3IMYHBIX BEIIECTB.

12. HabmtoneHue ropeHus.

13. O6HapyxeHHEe KUCIIOpO/Ia B COCTABE BO3IyXa.

14. TlpuroToBneHue pacTBOpa ¢ ONpeIelIeHHOW MacCOBOM J01el TOBAPEHHOM COJIH.
15. Pa3nenenue pacTBOPUMBIX M HEPACTBOPUMBIX BEIIECTB (DUIBTPOBAHUEM.

16. 3mepenue MI0THOCTH BELIECTBA.

17. HabmroieHre BO3HUKHOBEHUS CHIIbI YIPYTOCTH NPH AepopMaiui.

HB©OooNOoO O RWDN



18. HaGmionenue pa3nu4HbIX BUAOB Jedopmanuu. McecnenoBaHue 3aBHCHUMOCTH CHIIBI
YOPYroCcTH OT AehOpMaIivH.

19. Usmepenne cuibl TpeHus. HaOmroneHune 3aBHCHMOCTH WMHEPTHOCTH OT MacChl Teda.
W3yueHne pa3InIHbIX BUAOB TPEHHUS.

20. HaGsroneHve B3aMMOACHCTBHS HAICKTPU30BAHHBIX TEIL.

21. HaOmroneHre MarauTHOTO B3aMMOIEHCTBHUSL.

22. OnpeneneHue NaBIeHUS Tela Ha OTIOPY.

23. HabOnroieHne 3aBUCHMOCTH JaBIICHHSI XKUIKOCTH OT TITyOHHBI IIOTPYKCHHUS.

24. HabmoneHue ypoBHS KUAKOCTH B COOOIAIOIIMXCS COCYAAX.

25. V3MepeHure BBITAIKUBAIOIICH CHITHIL.

26. OT 4ero 3aBUCHT BBITAIKHBAIOIIAs (apXUME0Ba) criia?

27. BeIsicHeHUE YCIIOBHSI IIJIaBaHUS TeEll.

28. VzMepeHue myTd 1 BpeMEHH JBUKCHUSI.

29. BeruciieHne CKOpOCTH JIBHKEHUS OpycKa.

30. HabmroieHre OTHOCUTENIBHOCTH JIBUKECHHUS.

31. HabGnroneHre nCTOYHUKOB 3BYKA.

32. Habmonenre n3MEHEeHNs ITMHBI TeJla IPU HarpeBaHUU M OXJIaKACHUH.

33. Habmonenne n3aMeHeHus: 00beMa JKUAKOCTEH U Ta30B NIPU HArPEBaHUU M OXJIAXKICHUH.

34. HarpeBaHue CTEKIISIHHOW TPYOKH.

35. OTnuBKa UTPYIIEYHOTO CONATHKA.

36. Habmronenne 3a miaBjIeHuEM CHEra.

37. HabnroneHue ucnapeHus: 1 KOHACHCAITUU BOJIBI.

38. PacTBOpeHME coM U BBITIAPUBAHUE €€ U3 PacTBOPA.

39. Or 4ero 3aBUCHUT CKOPOCTh UCTIAPCHHUS KHIKOCTH.

40. Habmogenne oxXJtaxaeHus! )KUAKOCTH ITPH UCTIApEHHH.

41. HabmoieHre KUNIeHHs BOJIbl. Pa3MeTKa IIkaibl TepMOMETpa.

42. HabmoieHre TeronpoBOIHOCTH BOJIBI M BO3yXa.

43. TlocnenoBaTenbHOE COSUHEHHE.

44. TlapannenbHOe COETUHEHHE.

45. HabmnrofieHre pa3iinyHbIX AeMCTBUMA TOKA.

46. COopKa mpOCTEHIIIEero AIMEKTPOMArHUTa.

47. JleiicTBUE HA IPOBOJIHUK C TOKOM.

48. CBeT ¥ TCHb.

49. OTpaxkeHHe CBETa 3€PKaJIOM.

50. HabnroneHne oTpaxeHusI CBeTa B 3epKajle.

51. TToryuenue n300pakeHus B IIIOCKOM 3€pKalle.

52. HaOiroieHune 3a mpeoMIICHUEM CBETA.

53. HabmtoneHue n3o0paxeHUi B JIMH3E.

54. HaGmroneHue CreKTpa COTHEYHOTO CBETA.

55. Habmronenne pu3n4eckix U XUMUYECKUX SBIICHUH.

56. JleiicTBuE KMCIOT M OCHOBAaHUI HA MHIUKATOPHI.

57. BreisicHeHue pacTBOPUMOCTH COJIEH B BOJIE.

58. Pacrio3HaBaHme Kpaxmara.

59. HaGmronenue 3Be3AHOTO HedA.

60. Ha6mronenue JIyHBI B TEJIECKOIL.

61. Onpenenenue azumyra CoJHIIA ¢ TOMOIIBIO KOMITAca.

62. MzroroBreHue acTposiONH U ONPECTICHHE C €€ TIOMOIIBIO BBICOTHI 3BE3].

63. M3mepenune aTMochepHOro JaBieHUs] 0apOMETPOM.

64. M3roToBiieHE TUTPOMETPA.

65. Uzyuenue neiicTBus ppruara.

66. M3yueHne AeWCTBUS MPOCTHIX MEXAHU3MOB.

67. BpluncineHre MeXaHU4ecKOi paboThI.



68. BripamuBanue kpucTamuia. 3HaKOMCTBO € KOJUIEKIIMEH TJIacTMacc.
69. 3HAKOMCTBO C KOJUIEKIIHEN BOJIOKOH.

70. Pacro3zHaBaHue IPUPOTHBIX M XUMUYECKUX BOJIOKOH.
71. smenenue GopMbl IOJUATHIICHA TIPU HarpeBaHUH.
72. V3ydenwue nericTBHs TeyerpadHOTO anmapar

Kuaace 5

TemaTn4eckoe IJIAHUPOBAHHE

HazBanue
paznena (Tembl)
Kypca (4ucio
YacoB)

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI
JEATEIILHOCTA
oOydJaronmxcs

Bsenenue (3u)

[Ipupona xuBas u Hexxusas. [lonarue o
SIBJICHUSIX MPUPOJIbI. YenoBEK — 4acTh
MIPUPO/IbI, 3aBUCUT OT HEe, ITpeodpasyeT
ee. HeoOxo1MMoCTh U3y4eHHs PUPO/IBL.
®u3uKa U XUMUSL — HAYKH O IPUPOJIE.
Temna u BemecTBa. MHOrooOpa3ue sBICHUN
npupoabl. duznueckre ABICHUS:
MEXaHUYECKUE, TEIJIOBBIE,
AJIEKTPOMarHuTHbIE, CBETOBBIE.
XVMUYECKUE SIBICHUS TPEBPALLICHUS
BeuiecTs. [IpupoaHbie, HICKYCCTBEHHBIE U
CHUHTETHUECKHUE BemlecTBa. Onucanue
SIBJIGHUN TIPUPOJIBI B TUTEPATYypE U
uckyccrse. HayuHblil mogxoz K U3y4eHHUIO
npupoasl. HabGmroaenue, onbIT, Teopus.
JIaGopatopHoe 000py10BaHKE, IUTATUBBI.
[IpaBuiia nosb30BaHKs U IpaBUiIa
6e3omacHocTH. Ponb u3mMepenuii B
Hay4YHBIX UCCIIEJIOBAHUSX U B MPAKTUKE.
[Ipocreiime u3MepuTeNIbHbIE TPUOOPHI U
MHCTPYMEHTHI: JIMHEWKA, N3MEPUTEIIbHAS
JIEHTa, U3MEPUTENbHbIN IUITUHP,
muHamometp. llkana mpubopa: neHa
JEJIeHUS, Ipeie] U3MEPEHNN. AJITOPUTM
Ha XO0X/ICHUs LIEHBI JeJICHUs U Npezena
n3Mmepenuii. JlJaboparopHble ONBITHI:
«Habmronenne cBOOOJHOTO TTaIeHUs
Tena», «Habmonenue pacmmpenus
BO3/yXa Ipu HarpeBaHum». JlaboparopHsie
paboTtsl: «OnpezeneHue pa3MepoB
¢usnyeckoro tena», «M3mepenne oobema
KUIKOCTHY, «3Mepenne oobema
TBEPJIOTO TEIa»

Pabora c uadopmarmeii (¢
WUTIOCTpAIUSIMH y4eOHUKA
1 JIOTIOJTHUTEIIEHBIM
WJLTIOCTPATUBHBIM
MaTepHaioM, TaOIULIAMH).
Omnpenenenve GU3NUECKUX
SIBJIEHUM 110
PENpoIyKIKsAM,
XUMHUYCCKHX SBJICHHUI Ha
OCHOBE JIEMOHCTpaLui.
Pabora ¢ TekcToM
(BBIOEIICHUE U3
MPEUIOKEHHOTO yUUTEIeM
TeKCTa Ha3BaHUIi BEIIECTB,
(bu3NYeCcKuX Ted,
(bu3MYECKUX SIBICHUN).
Haxoxnenue nensl
JIeNIeHus U TIpefierna
HU3MEPEeHH I MpuOOpPOB.
N3006paxkeHne MIKambl
mpuOOpPOB C YKa3aHHEM
IISHBI JICTICHUS U TIpe/eria
n3MepeHuil. Beimonnenue
mabopaTOPHBIX padoT,
AKCIIEPUMEHTATBLHBIX
3ananuii. Pabota B rpynmnax




Tena u BemectnBa
(12 )

XapaKkTepUCTUKHU TEJ U BEHIECTB: opma,
o0bewM, 11BeT, 3anax. TBepaoe, KUIKoe U
ra3000pa3HOe COCTOSTHUS BEIICCTBA.
Coxpanenue Gopmbl 1 00beMa TBEPABIMU
TEJIaMH, COXpaHEeHHe 00beMa U
HecoxpaHeHHne (GOPMbI XKUIKOCTIMH,
HecoXpaHeHue PopMbl 1 0ObEMa ra3amu.
[Tpusnaku pusznyeckux sBieHuii. Macca.
[epBbIe mpeacTaBIeHHs O Macce Kak O
KoyecTBe BemecTBa. Heo6xonumoctsb

HU3MEPCHHA MACCHI. Mepbl M 3TAaJIOH MAaCCBhI.

Prrakabie Bechl, paBuiia paboThI €
HuMmu. TeMreparypa Kak BakHas
XapaKTEpUCTHKA TEJl U BEILECTB,
Pa3IMYHbIX SBICHUHN PUPOIDIL.
N3mepenue remrieparypsl. TepMoMeTpsl,
npaBmia paboTsl ¢ HUMHU. OcOOEHHOCTH
KOHCTPYKIUN MEAUITHHCKIX
TEPMOMETPOB. 3HAUCHHUE 3HAHUN O
CTPOCHHH BellecTBa. JlennumocTthb
BeuiectBa. CTpoeHHE BEILIECTBA:
MOJIEKYJIbI, aTOMBIL, HOHBI. [IpeacTaBneHue
0 pa3zMepax 3Tux yactull. CTpoeHue
Mouekyn. uddysus B razax, KUIKOCTIX
Y TBEPJBIX TeNax. [[BUKEHHE YaCTHII U
Temneparypa Tei. JlokasarenscTBa
CYIIECTBOBAHMSI PUTSHKCHUS U
OTTaJKWBAHUS MEXY YaCTUIIAMHU.
CrtpoeHne TBepIbIX Tell, )KUJKOCTEH, ra3oB
Ha OCHOBE 3HAHUI O CTPOCHHUH BEIIECTBA.
3. Pezepdopa — co3naTensb miaHeTapHOM
MoJienu cTpoeHus aroma. CTpoeHue
aToMa. 3apsi/ibl IPOTOHOB U 3JIEKTPOHOB,
WX B3aUMOJICHCTBUE, 3apsl Sapa.
O6pazoBanre HOHOB. XUMUYECKHE
AJIEMEHTHI KaK TPYIIIbI aTOMOB C
OJTMHAKOBBIM 3apsIOM siipa. 3HAKU
XUMHYECKHX dN1eMeHToB. [leproandeckast
TaOJIMIIa XUMUYECKHUX 2JIEMEHTOB

. 1. Menneneesa. Homepa XxuMuueckux
AJIEMEHTOB. XUMHUYECKHE dJIEMEHTHI B
npupozae. IIpocTeie U Cll0KHBIE BENIECTBA.
dopMyIBl XUMHYECKHX BEIIecTB. MecTo
kuciaopona B [lepuoanueckoit cucreme
XUMHYECKHX JJIEMEHTOB

. 1. MeHnneneeBa, ero 3HaKk, HOMep.
Kucnopoa. CoennHenus Kuciopoa.
IIpocToe BemecTBO KUCIOPOI, ET0
CBOWMCTBA W 3HAYCHUE IS )KU3HH Ha
3emie. dotocunTes. ['openue B
KHcinoposie. Mecto Bojioposa B
MePHOINIECKON TabIuIle, ero 3HaK,

CpaBHEHHE XapaKTEPUCTUK
(bu3nvecKux Tel, CTPOCHUS
aTOMOB BOJIOpOAa, Teusl,
mutus. HaGmronenue:
Pa3IMYHbIX COCTOSTHUI
BEILIECTBA; 32 U3MEPEHUEM
MAaccChl TeJa Ha Pa3InYHbIX
Becax; sBJIeHu# nupy3un
B [IPUPOJIE, TEXHUKE, OBITY;
B3aMMOJICUCTBHUS YACTHI]
pa3IMYHbIX BEIIECTB;
OTBITA IO TOJYUYECHUIO
BOJIOPO/Ia; 32
MIPUTOTOBJICHUEM
UCTUHHOTO pacTBopa u
B3BecU. M3mepenne Maccsl
TeJa Ha y4yeOHbIX Becax,
TEeMIIepaTypbl BOABI U
BO3/1yXa TEPMOMETPOM.
Omnpenenenue 1eHbI
JICJICHHUS] TEPMOMETpA.
AHanu3 Mozienei MoJIeKyJl
1 aToMOB. M3yueHue
CTPOCHHSI aToMa; 00pa3IoB
XUMHUYECKUX BEIIECTB;
o0Opa3noB Hanbosee 4acTo
BCTPEYAIOLIUXCS TPOCTHIX U
CJIOXHBIX BEILIECTB;
KHCJIOPOJIa U €TO
COCIMHEHMI; BOIOPOIa U
€ro COCIMHEHUN.
N300pakeHne CTpoeHus
atToMa. Pabora c
[Tepuoanueckoit cucreMon
XUMHUYECKUX IJIEMEHTOB

1. 1. MenneneeBa. 3anuch
hopMyTT XUMHUYECKUX
31eMeHTOB. PacTBopeHue
Pa3IMYHBIX BEIIECTB B BOJIE
U QUIBTPOBaHUE
pactBopoB. Pemenue 3agau
Ha BBIYHCIIEHHUE INIOTHOCTU
0 M3BECTHBIM Macce 1
o0Bbemy. Pemienue
KaueCTBEHHBIX 3a]1a4.
Brimosinenue
mabopaTOPHBIX padoT,
AKCIEPUMEHTAIIbHBIX,
TECTOBEIX 3amannii. Pabora
B Ipymmax




HoMmep. Bonopon B mpupoge. [Ipoctoe
BELIECTBO BOAOPO: €T0 MOIYUYEHHE,
CBOICTBa, paclpocTpaHeHe B IPUPOJIE,
IIpUMeHeHHe, 3HaueHue. CoeMHeHNs
Bozopoaa. Bona: ctpoeHue MoeKysibl
Bojbl. CBOMCTBA BOJIBI, €€
pacrnpocTpaHeHue B IpUpo/ie, 3HaUCHUE.
Hcnons3oBanue BOJbI B HAPOJHOM
xo3stiicTBe. Boia Kak pacTBOpUTEIb.
OwibrpoBanue. OxpaHa BOJHBIX
pecypcoB. PacTBopbl B mpupojie, TEXHUKE,
obITy. PacTBOpUTENH M pacTBOpsieMoe
BelecTBO. VICTHHHBIE pacTBOPHI U B3BECH.
MaccoBast 101151 BellecTBa B pacTBOpE.
[In0THOCTH KaK XapaKTepUCTHUKa
BemiectBa. JlabopaTopusie pabOTHI:
«CpaBHEHHE XapaKTEPUCTUK TEI»,
«Habnroenre pa3nuyHbIX COCTOSIHUM
BellecTBay, «M3mepeHne Macchl Tela Ha
pBIYAXKHBIX Becax», «M3mepenue
TEMIEPATypbl BOJbI U BO3yXa,
«HabnroieHre 1enMMOCTH BELIECTBAY,
«Habmonenue sBnenuit muddy3umy»,
«Habnronenre B3aMMOIeCTBUS YaCTHI]
pa3nuuHbIX BeulecTBy, «Habmonenue
ropeHus», «Pa3neneHme pacTBOPUMBIX U
HEpacTBOPUMBIX BEILIECTB
¢bunpTpoBanuem», «M3mepenue
IJIOTHOCTH BeulecTBa». KOHTpoibHbIE
paboThl: «XUMHUECKHUE HIEMEHTHI,
«IlIIOTHOCTH BeniecTBa»

B3anmoneiictBue
ten (10 )

Cuna xak XxapakTepuCTHKa
B3auMoeicTBusA. CUIIbI pa3In4HON
MPUPOJIBL: CUJIA TSHKECTH, CUJIA YIIPYTOCTH,
JNEKTPUYECKasi U MATHUTHASI CUJIBI, CHJIA
TPEHMsI, CUJIA JaBJICHUS. 3aBUCUMOCTh
pe3yJibTaTta AEMCTBHS CUJIBI OT €€
3HAUEHUS, HAIIPABJICHMSI, TOUKH
MpUIOKeHUs. PeakTuBHOE IBUYKEHUE.
BcemupHoe TAroTeHue, ero nposiBICHUs.
Cuna TsKecTH, ee 3aBUCUMOCTh OT MaccChl
tena. OTKpbITHE 3aKOHA BCEMUPHOTO
taroreaus M. HerotronoM. Enmanta
n3MepeHus cuibl. Pasnnynsie BUabI
nedopmaruu. [Ipossienne nedopmaruu B
npupoje, OBITY, YUET U UCIIOJIb30BaHKE B
texHuke. Cuiia ypyroctu npu
nedopmanuu Ten. Bo3HUKHOBEHHE CHUITBI
YOPYTOCTH C TOUKH 3PEHUs
MOJIEKYJISIPHOTO CTPOECHHUSI BELLIECTBA.
[IposiBeHue cuiibl yopyrocT B pupoJe,
B OBITY, YU€T M HCIIOJIb30BAHUE €€ B

N3ydenue: 3aBUCUMOCTH
pe3ynbTaTta I1eHCTBUS CUIIBI
OT €€ 3HA4YEHMUS],
HaIpaBIICHUS U TOYKU
MIPUIIOKEHUST; YCTPOHCTBA
JTAHAMOMETpa; IPUYUH
BO3HUKHOBEHUS CHIIBI
tpenus. Habmonenue:
OIIBITOB C UCIOJIb30BAHUEM
TCJIICXKKH, IIJNIaCTUINHOBOI'O
[IapuKa, IPYKUHBI C
rpy30M; B3au MOJICHCTBUSA
TeJN; 3a MaJiecHueM
PA3JIUYHBIX TEJI; PA3JIMYHBIX
BUJIOB JlehopManuu;
BO3HUKHOBCHUS CUJIBI
YIPYTOCTH MIPU
nedopmaruu; 3a
MOKa3aHUSIMHU
IAHAMOMETpa MpH
W3MEHEHUU KOJIMYECTBA




TEXHUKE. Y CJIOBUS PABHOBECHS TEI.
Junamometp. Cuna TpeHus, ee
MIPOSIBIIEHUE B MPUPOJIE, B OBITY, YCIOBUS
IIPUYMHBI BO3HUKHOBEHHUS TpeHUs. TpeHune
CKOJIbKEHUS U TPEHHE KaueHHUS.
3aBUCUMOCTD CHJIbI TPEHUS OT CHIIbI
TSYKECTH Tea. YUYeT U UCI0JIb30BaHUE
TpeHUsl B TexHUKe. OObsICHEHNE
3JEKTPUYECKOTO B3aUMOICHCTBUS Ha
OCHOBE JJIEKTPOHHOM TEOPUHU.
DnekTpusanus teqa TpenueM. [lepenaua
ANEKTPUYECKOTO 3apsaaa
CONPUKOCHOBEHHEM. B3anmonelictBue
OJIHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHBIX
ten. [IpuHIMn 1elcTBHS 3JEKTPOCKOIIA.
[TocTostnubie MaruuTel. CBOKCTBA
IIOCTOSIHHBIX MarHUTOB. MarHutHas
cTpenka. 3emist kak Mmaruut. Kommnac.
[IpumeHeHne MOCTOSHHBIX MarHUTOB.
Cuia naBneHus u gasieHue. Ennauna
nasieHus. CiocoObl yBeIMUEHUS U
yMeHblLIeHUs qaBieHus. 3akoH [lackans.
[lepenaya naBiaeHUS KUIKOCTSIMU U
razamu B TexHuke. Hannuue naBnenus
BHYTPH KHJIKOCTH, €70 3aBUCUMOCTb OT
riyouHbl. PaBeHCTBO AaBlieHUN BHYTPU
KHUJKOCTU Ha OJHOM IiTyOMHE 10 BCeM
HanpasieHussM. CooOLIaonuecs CoCcybl.
[IpumeHneHne cooOIIarIUXCsl COCY/IOB.
Brrrankuaromast cuna. Ilpnunna
BO3HHUKHOBEHHS BBITAJIKMBAIOIIEH CUIIBI.
JIaGopatopusbie paboTsl: «HabmoneHue
BO3HHUKHOBEHHUS CUJIBI YIIPYTOCTH IpHU
neopmaruny, «M3mepenue cussl
TpeHus», «Habnronenne B3auMoieiCcTBUS
Ha’JIEKTPU30BaHHBIX TeN», «Habmonenue
MarHMTHOTO B3aUMOJECHCTBUSY,
«OrnpeneneHue 1aBIeHNs Tela Ha OIIOpY»,
«3MepeHre BBITATKUBAIOIIEH CUIIBI»,
«OT 4ero 3aBUCUT BBITAIIKUBAIOLIAs
(apxumenona) cuna?y, «BeisicHEHHE
yCIIOBUS IUIaBaHuA Ten». KOHTpobHbIE
paboThl: «B3anmoneicTBe Tell.
Pasznnunsle Buas! cuiy, «JlaBienue
KUJKOCTU Ha riyoune. JleiicTBue
KHUJKOCTH Ha MOIPYKEHHOE B HEE TEJIO»

Ipy30B Ha Opycke
TpuOOMeTpa;
B3aHUMOJCHCTBUA
HARJICKTPU30BAHHBIX TEIT;
MarHMuTHOTO
B3aMMOICHCTBHS; 3a
U3MEpEHUEM JIaBJICHHS Ha
pa3HbIX IN1yOnHax, 110
pa3HbIM HAIPaBJICHUSM; 32
YCTaHOBJICHHEM YPOBHS
KHUJIKOCTHU B
COOOIIAONTUXCS COCYIaX.
[IpuBenenue npuMepoB:
Pa3IMYHBIX BUIOB
nedopmalu B IpUupoe, B
OBITY, B TEXHUKE; CLIOCOOOB
YBEJIMUYEHUS U YMEHBIIICHUS
JaBJIEHUS; COOOIAIOIINXCS
COCY/I0B; Iepeaun
JABJICHUS KUAKOCTIMHU U
ra3amMu B TCXHUKE.
Brruncnenue cubl
TshKecTH 1o popmyne F 1=
9,8 H/kr *m. UccrnenoBanue
3aBUCHMOCTH CHUIBI
YIOPYTOCTH OT Ae(opMaliuu.
Ormpenenenue yciuoBHit
paBHOBECHS Te.
I'paduueckoe nzodpaxenue
cun M3mepenue cu.
CpaBHeHHE TpeHUS
CKOJIb)KEHUS ¥ TPEHUS
kaueHus. OObsCHEHHE
MIPUHIINIA JEHCTBUS
anekTpockona. OObsICHEHHE
3aKOHA COOOIIAIOIIUXCSI
cocynioB. BeiiBrkenune
TUIOTE3 00 YCIOBUSX
TIJIaBaHUs TEJl.
Cocrasienne Ta0IuII.
Brimosnnenue
na0opaTOpHBIX padoT,
AKCIIEPUMEHTATBLHBIX
3ananuii. DopMyIupoBaHUE
BEIBOZIOB. Pemenne
KaueCTBEHHBIX,
KOJTMYECTBEHHBIX 3a]1ad.
BricTymenne ¢ goknagamMu
U COOOIIEHUSIMU.
OO6cyxneHnue cooOeHuit u
noxianoB. OmneHka
JeSITENbHOCTH




OIIHOKJIACCHUKOB. Pabora B
rpynrax

dusnyeckue u
XUMHAYECKUAE
sByieHHS (6 9)

Mexannuyeckue siBJeHHUS
Mexanundeckoe aBHxeHue. Tpaekropus.
Paznuunbie Bubl ABmkeHud. [Ipumepsr
Pa3TUYHBIX BUJIOB JIBIKEHUS B TIPUPOJIE U
texHuke. [1yTb u Bpems ABHKEHUS,
U3MepeHue nyTu u Bpemenu. CKopocTh
paBHOMEpHOTO JBHXKEHUS. EnquHuIib!
HU3MEPEHUS CKOPOCTU. Y CKOPEHHOE U
3aMeJJIeHHOE JIBIKeHue. Pemienue 3aau.
OTHOCHUTENBHOCTD ABM)KEHUSA. 3BYK KaK
HMCTOYHHUK WH(DOpMAIUHU YeIoBeKa 00
OKpy»KaroleM mupe. McTouHuKH 3ByKa.
Konebanus — HeoOX0auMOe YCIOBHE
BO3HUKHOBEHHS 3ByKa. CKOPOCTh 3ByKa B
pa3IUYHBIX cpenax. SIBieHue oTpakeHus
3ByKa. Jx0. Mcronp30BaHue sIBICHUSA
OTpakKeHUS 3ByKa B TEXHHKE.
JlabopaTopHbie paboThl: «Bberaucienne
CKOpPOCTH JIBHXKEHUS OpycKay,
«Habmtoienre OTHOCUTENBHOCTH
IBUKeHUs», «Habo1enne NCTOYHUKOB
3ByKay, «HalOonenne n3MeHeHus: oobema
KUJKOCTEH U ra30B IIPHU HATPEBaHUU U
OXJIQXKJACHUMY (OTHCaHUE 1aHO B
MeToandeckom nocooun) TemaoBbie
sIBJICHU S

TennoBoe pacmmpeHue Ted.
[Ipouecc ncnapeHust U1 KOHJAECHCALMU C
TOYKH 3PEHHUsI CTPOSHUS BEIIECTBA.
Hcnapenue n KoHAEHCALMS B IPUPOJE.
3aBHCHUMOCTh CKOPOCTH HCTIAPEHUS
YKUJKOCTH OT POJIa KHUIKOCTH,
TEMIEPATyphl, MIIOMAA1 CBOOOTHON
MOBEPXHOCTU. OXJNaXKICHUE KUIKOCTEN
nipu ucnapenuu. [Iporecc Teronepeaauu,
MIpUMEPHI MPOSIBIICHHUS TEIIONepeaun B
MPUPO/JIe, yueTa U UCTIOJIb30BAHUS B
TexHHKe (0e3 yka3zaHusl BUOB
teronepenayn). JlabopaTopHeie pabOTHI:
«HalOmroienre n3MeHeHus JJIMHBI Tea
MIPU HATPEBAHUH U OXJIKICHUN,
«OTIUBKA UTPYIIEYHOTO COJIATHKAY,
«HarpeBanmue CTEKISTHHON TPYOKM»,
«HalOnroieHue 3a riaBiIeHUeM CHEeray,
«OT 4yero 3aBUCUT CKOPOCTh UCTIAPECHHUS
xuakoctu?y», «HabmroneHne oxnaxaeHus
KUJIKOCTH TIPH UCTIAPCHUNY,
«Halmro1eHre TermonpoBOAHOCTH BOBI U
Bo3ayxa». KoHTposibHBIE pabOTHI:
«MexaHnueckoe JBIKeHuey, «TennoBbie

HaOmronenue: 3a
JBUYKEHUEM UIPYLICYHOU
MaIlIMHBI;, HCTOYHUKOB
3BYKa; OIBITOB,
MTOATBEPIKIAFOIIIHX
pa3iudne CKOpPOCTH 3BYyKa B
pa3HbBIX cpenax. AHaIM3
JIBMOKCHUS, IBUIKCHUS
UTPYIICYHON MaITUHBI B
pa3HBIX CUCTEMAaxX OTCYETA.
Onpenenenue BUI0B
nerkenus. [IpuBenenue
MIPUMEPOB PA3TMYHBIX
BHUJIOB JBIDKECHUS B
MIPUPOJIC U TEXHHKE.
Brrunciienne ckopoctu
JBUKCHHSI YUCHUKA 110
KJIacCy, CKOPOCTH
JIBHKEHUS
CaMOJBHKYILEUCS
TeNnexku. Beimonnenue
1abopaTopHEIX PadoT,
AKCIICPUMEHTAIIbHBIX
3ajganuii. PaboTa ¢ TeKkcTOM
Y WUTFOCTPAIUAMU
yueOnuka. Habmonenue:
TEIJIOBOTO PACHINPEHUS
Pa3IMYHBIX TEJ;, TasHUS
JbJA; MPOIIECCOB
WCTIApEHUS Y KOHJICHCAIUY;
pa3HbIX BUJOB
TeTUIOTIepeIayuu.
BriiBurkeHHe THIIOTE3
O0OBSICHEHHS SIBIICHHI
HCTIAPCHUS Y KOHJICHCAITUU
C TOYKH 3PEHUSI CTPOCHUS
BemecTBa. Onpezenenne
(bhakToOpoB, OT KOTOPBIX
3aBHCHT CKOPOCTh
UCTIAPEHUS KUAKOCTH.
BeicTynuienue ¢
JIOKJIaJJaMH, COOOIIICHUSIMU
Y TIPE3CHTAIUSIMHU.
OO6cykaeHne BBICTYIUIEHUH
yuanuxcs. Ouenka
JEATEIIbHOCTH
OoJHOKJIacCHUKOB. PaboTa B
rpymmax




sBieHus». ['00Bast KOHTpoOJIbHAs paboTa

PesepsHoe Bpems (3

4)

6 KJaace

HaszBanue
pazzena (Tembl)
Kypca (4ucio
4acoB)

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI
JEATEIILHOCTHA
oOy4Jaronmxcs

dusnueckue u
XUMHYECKHE
aByieHus (16 u)

DJIeKTPOMATrHUTHBIE SIBJIEHUS
DJIEKTPUUYECKUH TOK KaK HalpaBJICHHOE
JIBU)KEHUE 3apSIKEHHBIX YACTULL.
Hanpsixkenue kak yciioBre BO3SHUKHOBEHHS
3JIEKTPUYECKOrO TOKa. IcTOUHMKHN
MOCTOSIHHOTO U ITepeMeHHOTo Toka. Cuia
TOKa, €IMHULIA U3MEPEHHUS CUJIbI TOKA.
Hanpsoxenue, enuHuna usmepeHust
HaIpsDKEHUS. AMIIEPMETP U BOJIBTMETP.
[IpOBOIHUKY U TUBIEKTPUKU:
OnpeAeIeHUE, IPUMEPHI U IPUMEHEHUE.
CocTtaBHbIE YaCTH AJEKTPUUECKUX 1IETIeH 1
UX 0003HAYEHUS HA CXEME.
[TocnenoBarenbHOE U MapaJlIeIbHOE
COEAMHEHHUS TPOBOJHUKOB, UX OTJINYUA,
HCMOJIb30BAHHUE B PA3JIMYHBIX IETISX.
TermtoBoe seiicTBHE TOKA, €TI0
MIPUMEHEHHE B OBITOBBIX MPUOOpaXx.
MarauTHoe JICiICTBHE TOKA.
DIEeKTPOMAarHuThl U UX NPUMEHEHHE.
BsauMmopelictBue Margura u
3JIEKTPUYECKOr0 TOKa. [ I[puMeHnenue storo
B3aUMOJICICTBUSA B YCTPOUCTBE
M3MEpUTENBHBIX TPHOOPOB,
3JIEKTPOJBUTATENSI. XUMHYECKOE JEHCTBUE
TOKa M ero npumeHenue. JlabopaTopHsie
pabotsl: «IlocnenoBaTenbHOE
coequHeHuey, «llapannensHoe
coeauHeHHeY, «Habmromenne TermioBoro
IercTBHUA TOKay, «Habmronenue
MarHUTHOTO ASHCTBHUS TOKaY,
«HabnroieHre XMMHUYeCKOTo JeHCTBUS
Toka». KonTponsHas pabora
«INEKTPUIECKUN TOK»

XumMu4yeckne siBJeHUus

XHUMHUYECKUE PEAKIIMU KaK ITPOLECCHI
o0pa30BaHMsI OJHUX BEIIECTB U3 JIPYTHX.
[Ipu3Hakyu XUMHUYECKUX SBJIICHUN U
ycinoBus ux npotekanus. OObsICHEHNE
MPOTEKAHUS XUMUYECKUX PEaKLUi ¢
MOJIEKYJISIPHOM TOUYKH 3peHust. Pacran

HaOmronenue: omneIToB,
MOATBEPIKIAIOIINX YCIOBUS
BO3HUKHOBCHUS
ANEKTPUYECKOTO TOKA;
TEIJI0BOI0, MATHUTHOT'O U
XAMUYECKOIr0 AEHCTBUS
TOKa. BEunciieHue eHnl
JIeJICHUS IIKAaJIbI
aMIiepMeTpa U BOJIbTMETpA.
Bknrouenue B
AIEKTPUUECKYIO IETb
BOJIbTMETpPA M aMIIEpMETpa
JUTSI ©3MEPEHUS CUITBI TOKA
1 HaIPSOKEHUS.
Pacno3naBanue
MOCJIEOBATEIHLHOIO U
napajuieTbHOTO
COEJIMHEHMS IPOBOJHUKOB.
COopka mpocTenImx
AIEKTPUUECKUX LIeTeil;
Ierieit ¢
IIOCIIeJOBATEIIbHBIM
COCJIMHECHUEM
MIPOBOJIHUKOB; LIETIEH C
napauieIbHbIM
COCIMHEHHEM
MIPOBO/IHUKOB;
MIPOCTEUILIETO
AJIEKTPOMArHMTA.
Brimmonnenue
mabopaTOPHBIX padoT,
AKCIIEPUMEHTAIIbHBIX
3aganui. Pemenue 3amau
Habmonenue pa3nuyHbix
(GUBUYECKUX I XUMUYECKHUX
sBiaeHui. OObsICHEHHE
MPOTEKAHUS XUMUYECKHUX
peakumii. HaGmonenue
OIIBITOB: C BECAMH; I10
Pa3I0KEHUIO0 XUMUYECKUX
9JIEMEHTOB; C KUCIIOTAMU; C




BELIECTB U MOJIEKYJI Ha aTOMbI WJIU UOHBI,
o0pa3oBaHKe U3 HUX HOBBIX BEIIECTB.
CoxpaHeHne Macchl BEIECTB B
XUMHUYECKUX peakuusx. Peakiuu
coeuHEHUS U paznoxkeHus. OKCUabIL.
[Ipumepst Haubosiee pacpoCTpaHEHHBIX
OKCHJIOB, UX PaclpoCTpaHEHHE B IPUPOE
u ucnonb3oBanue. Kuciorsl. [Ipumepsl
HauboJee pacIpOCTPaHEHHBIX KUCIIOT.
Hcnonbs3oBanue KUCIOT B HAPOIHOM
xo3siiicTBe u ObITy. [IpaBuna oOpaienus ¢
Humu. PacnoznaBanue kuciot. O6mue
cBezeHus 006 ocHoBanusx. [lenoun.
N3BecTkoBas Boja, raiieHasi U3BeCTh.
[IpumeneHne OCHOBaHU B HAPOJIHOM
xo3siiicTBe, ObITy. [IpaBuna obpaienus ¢
OCHOBaHUsIMU. Pacrnio3HaBaHne OCHOBaHUH.
Peakuus nelitpanuzauuu. Conu. [pumepst
COJIeH, pacpOoCTpaHEHUE UX B IPUPOJIC.
CBoiicTBa M NPUMEHEHUE PsAJia COJIECH.
benku, )KUpbI U yraeBoibl KaKk BayKHEUIIINE
MUTaTeNIbHbIE BEIIECTBA JJIsi OpPraHu3Ma
yenoBeka. [Iponcxoxienue npupoIHoro
raza, Hedru, yris. Hanbonee Baxxuble
MeCTOpOXIeHUS HeTH U ra3a B Poccum.
JlaGopaTopHsbie paboThl: «HabmroneHue
(U3HYECKUX U XUMHYCCKHUX SBJICHHII,
«JlericTBHE KUCIOT U OCHOBAaHHUM Ha
WHJIUKATOPhI», «BhIsicCHEHNE
PacTBOPUMOCTH COJiei B BoJie» (OMHCaHUe
JTaHO B METOJIMYECKOM [TOCOOMH),
«Pacnio3HaBaHMe Kpaxmaay.
KonTponbHas padoTta «XuMudyeckue
SIBJICHUS»

menovamu. [Ipusenenune
MIPUMEPOB:
pacnpocTpaHeHHS B
MIPUPOJIC OKCHUJIOB;
UCIIOJIb30BaHUS B
HApOJHOM XO35ICTBE U B
OBITY OKCUOB, KUCIIOT,
ocHoBaHu#. PaboTa ¢
oOpa3amu ropHbIX MOPO/I,
HedTH U HE(TE-
MPOJYKTOB, IPOAYKTOBBIX
ymakoBok. Pabora c
(bU3UYECKON KapTon
Poccun (HaxoxaeHue
Han0oJIee BaKHBIX
MECTOPOXKIEHUN HePTH 1
rasa). Pemenue
KaueCTBEHHBIX 3a7ad.

YenoBek u mpupoa
(159)

3emuss — nmiaHera CoJIHEYHOM CHCTEMBI
3aauu acTpoHOMUU. 3Be3JHOE HEDO,
co3Be3aus. J[peBHHE aCTPOHOMHYECKHUE
MHCTPYMEHTBI U1 COBPEMEHHBIE METOIbI
aCTPOHOMHYECKHX HccienoBanmil. Kapra
3BE3/IHOr0 HeOa. A3UMYT U BBICOTA CBETHII,
UX OIpEJIeTIeHUE C TTOMOIIBIO ACTPOJISIOHUH.
Comnnue. IlepBble npeacTaBieHus o €ro
cocTaBe M Temneparype. MzMenenns
COJIHEYHOM akTUBHOCTU. COJIHIIE U )KU3HBb
Ha 3emuie. ConmHeuHas cucrteMa. CtpoeHue
Conneunoii cucremsl. J[Br>keHne 3eMIu.
[IpyurHbBI CMEHBI THS U HOYH, BpeMEH
rojaa. JlyHa — eCTeCTBEHHBIN CITyTHUK
3emnu. /[Brxenust JlyHbsl BOKpYT 3eMiu 1
BOKPYT cBoe ocu. duznueckue yciaoBus
Ha Jlyne. ®@a3pl JIynbl. OCHOBHBIE TaITbI
KOCMMYECKUX UCCICIOBAHUMN.

Pab6ota ¢ undpopmanueii (co
craiiiamu, TabauamMu,
KapTOW 3BE3HOr0 Heba
(HaxoX/IeHUe CO3BE3UI U
HauOoJiee IPKUX 3BE311), C
rino0ycom u kaptoit JIyHsl),
MoJenbt0 JIyHbI Ha
MarHUuTHOM JTOCKeE.
O6bscuenne ponu ComnHIla
IUTSL J)KU3HU Ha 3eMIIe.
Onpenenenne Npu4IrH
CMEHBI BpEMEH T'0/1a, IHS U
HOuH. 3apHucoBKa (a3
Jlynsl. Pemenue
Ka4eCTBEHHBIX 3a]1aY.
BeicTynuienue ¢
COOOIIEHUAMH U
npe3eHTanusiMu. M3ydenue




KontponbHas paboTta «ACTPOHOMHUS
3emiIsi — MecTO 00MTAaHMSA YeT0BeKa
Crpoenue 3emun. CoctaB rugpochepsl.
Poinb runpocdeps! A ku3HU Ha 3emIie.
Cynoxonactso. [Iporneccsl, npoucxopsine
B 36MHBIX HEJpax U B ruapocdepe, ux
BIIUSTHUE HA KU3Hb JIOJCH,
HeoOxomuMOCTh uX u3ydenus. Cocras u
cTtpoenue arMmochepsl. ATMochepHoe
nasnenue. OneiT Toppuyesu.
BapomeTpbl, UX IPUHLIMT ACHUCTBUS.
Enuauner usmepenus atmochepHoro
nasnenus. ComepxaHue BOJSHOTO Mapa B
atMocepe. HenacoimeHHbIH 1
HaChIIEHHBIN ap. OTHOCUTENbHAS
BJI&YKHOCTB BO31yXa. BaxHOCTB
M3MepeHus BIaKHOCTUBO31yXa.
I'urpometp, ncuxpomerp. Tyman, obinaka,
JOXKb, poca — OOBSCHEHUE NPUUHUH UX
BO3HUKHOBEHHUS. ['po3a, MOJIHUEOTBO/I.
DTarnbl CTAHOBJICHUS U PAa3BUTHUS aBHALIMH.
Brigaromuecs 1€TYUKU U KOHCTPYKTOPBI
camouetoB. KontponbHas pabora
«AT™mocdepa. ATMochepHoe TaBIeHHE)
YeJ10BeK /10MOJIHSAET PHPOLY
3HAKOMCTBO C MPOCTHIMU MEXaHU3MaMHU.
Haznauenne npocThix MEXaHU3MOB.
OmnpeneneHne MeXaHUUECKOM pabOTHI.
Enununer pabotsl. Dueprus. Buas
MEXaHWYECKON PHEPTUn: KUHETUYECKas,
MoTeHIMaabHas1. VICTOUHUKY SHEPTUH,
BH/Ibl ICTOYHUKOB SHEPTHUH.
BocrnonHsieMble HCTOYHUKH SHEPTHH.
[IumeBapeHue Kak mpoiecc BOCIOIHEHUS
SHEPTUU YEJIOBEKOM. 3HAUYEHUE COITHEUHOM
SHEPTUM JJIs KU3HU Ha 3emuie. TennoBbie
neuratenu. M3 uctopuu TemioBbIX
asurareneil. [lapoBeie MmammHbl

JIx. Yarra, U. 1. ITon3yHoBa.
[IpuMeHeHne COBPEMEHHBIX TETIOBBIX
JBUTareneu. JBurareiab BHyTPEHHETO
cropanus. [IpuHIMD ero aencTBus.
Hcnons3oBanue nBUTaTessi BHYTPEHHETO
cropanusi. Ponb anekrposnepruu. Bubl
AJIEKTPOCTAHIINI. ABTOMaTHYECKHE
ycTpoiicTBa. [IpuMepsl cnoab30BaHMs
ABTOMATHYECKUX YCTPONCTB B TEXHUKE, HA
MIPOU3BOJICTBE U B ObITY. CpeacTBa CBS3U.
CBeneHUs U3 UCTOPHUH MX Pa3BUTHS.
Tenerpad. Tenepon. Haznauenue
MUKpO(OHA U TpoMKoroBopuTtesns. Paguo
U TeneBueHue. Beiiaromnmmecs

MPUHIIMNA AEHCTBUS
6apomerpa. HaGmronenue
OTIBITOB, 3aIIOTEBaHU
XOJIOAHBIX METANIMYECKHUX
MOBEPXHOCTEM. 3aprCcOBKa
CXEMBbI CTPOEHHUS 3EMIIN.
N3MepeHnne OTHOCUTENBHOM
BJIQ)KHOCTH BO3/1yXa C
MTOMOMUIBIO ICUXPOMETpA.
BriaBukeHue rumnores o
MPUYMHAX BOSHUKHOBEHHUS
aTMOC(EpPHBIX SBICHHA.
OO6cyxnenue
KaueCTBEHHBIX BOIIPOCOB.
3HAKOMCTBO C MPOCTHIMU
MEXaHU3MaMH.
Habmronenue nevictus
MPOCTBIX MEXaHU3MOB,
JCHCTBHSI aBTOMATHIECKHIX
yctpoiictB. Mcronb3oBanue
Mozelen st O0bsICHEHUS
MIPUHIINIIA YCTPOKCTBA
ANEKTPOCTAHLIMNN (MOoJenH
BOJISTHOW W TApOBOM
TypOUH), U1 U3Y4YEHHUS
IpUHIHIA PAabOTHI
JBUTATEIS, TeIerpadHOTO
anmapara. [IpuBenenue
IIPUMEPOB MEXAHNYECKOU
paboThI, UCTIOTB30BAHUS
JIBUTATENIS] BHYTPEHHETO
CTOpaHHUs, UCKYCCTBEHHBIX
MaTepuasoB.
Pacno3naBanue Buga
SHEPTUH, UCTOYHUKOB
SHEPTUU B MPUPOJE U
HapOJIHOM XO35ICTBE.
Pabora ¢ xomnexkusaMu
00pa3IoB UCKYCCTBEHHBIX
MaTepuasoB, MOIUMEPOB,
Kpuctayos. Pabora ¢
uHpopmanueii (¢
Y4eOHHKOM, JIUTEPATypOit
M0 UCTOPUU TETUIOBBIX
JIBUTATEJICH, C
Wutepuerom). O6cyxaeHne
BO3MOYKHOCTEN
HCIOJIb30BaHUS
ABTOMATHYCCKUX YCTPOMCTB
B IIPOU3BO/JICTBE, OBITY.
OO0cyxneHne BIUSHUS
YEJIOBEKa Ha OKPYKAIOILYIO




€CTECTBOMCIIBITATENH, UX POJIb B CO3JAHUU
OCHOB ecTecTBO3HaHUsA. OCHOBHbIE
HaIpaBJICHUs] COBPEMEHHBIX HAyYHBIX
WCCIIeIOBaHMH B 001aCTH (PU3UKH U
xumun. HeobxonuMocTs co3nanus
HCKYCCTBEHHBIX MaTtepuanos. [Ipumepsl
HCKYCCTBEHHBIX MaT€pHAIIOB U HX
ucnoib3oBanue. CriocoOb! BEIPALIMBAHUS
HCKYCCTBEHHBIX KpHcTauioB. [loaumepsr.
[TonusTviieH, ONMXIOPBUHWIL,
MOJIUCTUPOI U JPYTHE TIaCTMACCHI.
HarypanpHble 1 xumMuueckue BoJIOKHa. Mx
UCIoJIb30BaHue B ObITY. JIabopaTopHbie
paboThl: «/3ydeHue AelicTBUS phlyaray,
«M3yueHue nercTBUS TPOCTHIX
MEXaHU3MOBY, «Bbruncienue
MeXaHH4YecKoi paboTel», «COopka u
UCIBITaHUE TellerpadHoro anmnapara,
«M3menenue HopMbl OTUITUIICHA TIPU
HarpeBaHumny, «Pacno3HaBaHue
MPUPOAHBIX U XUMUYECKUX BOJIOKOH.
KonTponbnas pabota «IIpocteie
MexaHu3Mbl. PaboTa. DHeprusi»
B3anMocBs3b yesioBeKa U PUPOIbI
OcHoBHbIE (PaKTOPbI BPEJHOTO BIUSHUS
JeSITeIbHOCTH YeJIOBEKA Ha OKPY KAIOIIYIO
cpeny. HeobxomumMocTbs 60phOBI ¢
3arpsI3HEHUEM OKPYIKaIOIEH CPEBl.
Heo0xo1uMocTh 3KOHOMUH MTPUPOIHBIX
PECYPCOB U UCIIOJIb30BAaHUS HOBBIX
TexHosoruil. CoBpeMeHHast HayKa u
IIPOU3BOJCTBO. Pa3BuTHE HayKn Kak
Croco0 MO3HaHUS OKPYKAIOILIEro MUpA.
Ponp aBTOMATHKU U 37E€KTPOHUKH B
YIPaBJIE€HUU MPOU3BOCTBOM.
Komnerorepuszanus npon3BoCTBa.
Po6oter. Llexu-aBromaTsl. CoBpeMEHHbIE
CpezcTBa CBSI3U M Nepegaya MHGopMaIum.
Tenesunenue. ['010Bast KOHTPOJIbHAS
pabota

Cpeny U METOJIOB T10
60pb0e ¢ 3arps3HeHNEeM
OKPY KaloIen Cpe/Ibl.
Pemenune kadeCTBEHHBIX B
KOJIMYECTBEHHBIX 3a/1a4.
BeicTynuienue ¢
COOOIIEHUAMH U
MPE3CHTAIUSIMH.

PesepBHoe Bpems ( 3

4)




