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AHHOTAIUA

Pabouaa npozpamma coctaBieHa Ha OCHOBE TpeOOBaHMUW K pe3yJIbTaTaMm
OCBOCHMSI OCHOBHOM 00pa3oBaTelbHONM MPOTPaMMbl  OCHOBHOTO  OOIIETro
oOpa3oBaHus, pa3paboTaHHOW Ha oOcHOBe @DenepasbHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNBLHOTO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHus (YTBEPKICHHOTO
npukazoM MmuHucTepcTBa oOpazoBanus W Hayku P® ot 17 nekabps 2010r.
Ne 1897, u3menenusiMmu u JonoiHeHusMu oT: 29 nexabpst 2014 r., 31 nexabps
2015 ., 11 nexabps 2020 r.)

Peanuzanmuss  pabouelt  mporpaMMbl  MOAJEPKUBAETCA  MPUMEPHOM,
aBTOpcKoil mporpammoint (Pusuka. 7—9 knaccel: pabovas mporpamma K JUHUHU
YMK A. B. Ileprimikuna, E. M. I'ytHuk: yuyebHo-MeToanueckoe nocoodue / H. B.
®wmionosuy, E. M. T'yrauk. — M.: Jlpoda, 2017), yuyeOHO-METOOUUYECKUM

KOMILJIICKCOM.

Konuuecmeo uacoe

Kaace KoJ-Bo yacoB B Heae 110 KoJ1-Bo 4acoB B roj
7 2 68
8 2 68
9 3 99

Il1anupyembie pe3yJibTaThl OCBOCHUA Y4e€OHOI'0 MpeaMeTa

BbINyCKHMK HAYYHUTCH:

JIuunocmnwle pesynbmampr  0003HauUe€HbI B  paboueill  mporpamme
Bocriutanus (O6pazoBarenbHas nporpamma O0O0).

Memanpeomemmusie pezynbmamst 0003HAUYCHBI B TPOTPAMME PA3BUTHS
YHUBEPCAIBHBIX yueOHBIX AeiicTBui «DyHaamenT» (OOpazoBarenbHas MporpaMma
000).

Ilpeomemmuvie pe3ynomamsl TPEICTABICHB IO ToAaM OOYy4YEHUS W
OTpaxaroT cHOPMUPOBAHHOCTH y 00YUAIOIIUXCS CIAEAYIOIUX YMEHUMA:

Buvinycknuk nayuumcs:



e coOmroaaTh mpaBuiia 0€30MaCHOCTU U OXpPaHbl TpyAa Ipu pabote C
y4eOHBIM U J1a00PaTOPHBIM 000pPYI0OBAaHHEM;

® [IOHUMAThb CMBICI OCHOBHBIX (DM3UYECKHX TEPMHHOB: (H3UUECKOE
TeNno, (Qu3MUecKoe sBICHUE, (U3NYECKas BEIUYMHA, CAUHUIIBI
U3MEPCHUS;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPblE MOKHO DPEUIMTb HPU TTOMOIIH
(¢U3MUEeCKUX ~ METONIOB;,  aHAJIM3UPOBATH  OTJENIbHBIE  ITAllbl
MPOBE/ICHUST WCCICNOBAHUA W HMHTEPIPETUPOBATH  PE3YJIbTAThI
HaOJIIOIEHUI U OTIBITOB;

® CTaBUTh OMNBITHl 10 MCCIEAOBAHUIO (U3NYCCKUX SIBICHUNA WIIH
(GU3NIEeCKUX CBOMCTB TeJ O€3 HCIIOIBL30BAHMS MTPSIMBIX U3MEPEHUH;

e mpu 3ToM  (opmynupoBaTh  mpodieMy/3amadyy  y4ueOHOTo
DKCIEPUMEHTa;  coOMpaTh  YCTAaHOBKY U3  IPEAJIOKEHHOTO
000pYI0BaHUST; IPOBOIUTH OTBIT U (HOPMYITUPOBATH BEIBO/IBI.

[Ipumeuanue. Ilpu mnpoBeaeHUM HCCACTOBAHUS (PUIMUECKUX SBICHUM

U3MEpUTENbHBIE TMPUOOPHI HUCMOJIB3YIOTCSA JIMIIb KaK JaTYMKA H3MEpPEHUs
(bU3MYECKUX BEJIMYMH. 3aMKMCH MOKa3aHUN MPSMBIX U3MEPEHUI B 3TOM Cly4yae He
TpedyeTcs;
® T[IOHUMATh POJIb IKCIIEPUMEHTA B MOJTYYECHUU HAyYHOU HHPOPMAIIHH;
® TMPOBOJUTH MpsIMble HU3MEpPeHUs (UBUYECKUX BEIUYUH: BpEMS,
paccTosiHMe, Macca Tena, 00beM, cuila, TeMIeparypa, arMochepHoe
NaBJICHHE, BJIAXHOCTh BO3[yXa, HaNpsbDKEHUWE, CHJIa  TOKa,
paauanuoHHbIi (OH (C HUCIOIB30BAHUEM JO3UMETpA); MPU STOM
BBHIOMPATh ONTUMAJBHBIM CMOCOO W3MEPEHUS W HCIOJIb30BaTh
MPOCTEUIINE METOIbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;
® T[POBOJUTH MCCJEAOBAHWE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C
UCIIOIb30BaHUEM TPSMBIX M3MEPEHUM: MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yJIbTaThl TMOJYYCHHOW 3aBUCUMOCTHU
dbu3uYeCKNX BEIWYUH B BHUJI€ TaOJHIl U rpadUKOB, JeJaTh BHIBOIBI

110 pC3yJibTaTaM HCCIICTOBAHU S,



® TIPOBOJUTH KOCBCHHBIC M3MEPECHUS (PU3NUECKUX BEITUINH:
® [pU BHIIOJIHEHUU M3MEPEHUI COOUpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIlIeAysd MPEIIOKEHHOM WHCTPYKUHUH, BBIYUCIATH
3HAYCHHME BEJIMYMHBI U aHAJIU3UPOBATH IOJYUYECHHBIE PE3YyJIbTaThI C
Y4ETOM 3aJJaHHOW TOYHOCTH U3MEPEHUM;
® aHAJIM3UPOBATH CUTYAIIMU MPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa,
y3HaBaTh B HUX IPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHUN WU
3aKOHOMEPHOCTEW M TMPHUMEHATh HWMEIOIIMEC 3HAaHHUS Ui KX
00BICHEHHUS,
® [IOHMMAaTh IPHUHIUIIBI JICHUCTBUS MAIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, yCJIOBHS HMX  0E€30MacHOr0  MCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HM;
® CIOJIb30BaTh TMPU  BBINIOJHEHWHM YYEOHBIX 3ajlad  Hay4dHO-
MONYJISIPHYIO JIMTEPATYpPy O (DU3UUECKUX SIBICHUSIX, CIPABOYHBIC
Marepuaisl, pecypcsl IHTepHeTa.
7 kaacc
®U3UKA U EE POJIb B ITIO3HAHMHN OKPYXAIOIIEI'O M1PA

Ilpeomemmuvimu pe3yibmamamu OCBOCHVSI TEMBI SIBIISIFOTCSI:

NOHMMaHue PU3NYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MAaTEPUS;
——yMEHHUE MPOBOAUTH HAOMIOJEHUS (U3UUECKUX SIBICHUM; H3MEpAThH
¢usznyecKkue BEJIWYMHBI: PACCTOSIHUE, TMPOMEXKYTOK BpPEMEHH, TEMIIEparypy;

ONPEAENATh LIEHY JENEeHUS IIKaIbl IprOopa ¢ y4eTOM MOIPEITHOCTH U3MEPEHMUS;

IIOHHUMAHUE POJIM YUYEHBIX HAllCW CTPaHbl B Pa3BUTUU COBPEMEHHOU
(GU3UKY ¥ BIUSHUW HA TEXHUYECKUH U COIMAIBHBIN Mporpecc.

MEXAHNWYECKHUE ABJIEHUA

Ilpeomemmuvimu pe3yiomamamu OCBOCHUS TEMBI SIBJISIFOTCS:

MOHUMAHHE U CIIOCOOHOCTh OOBACHATH (HUBUYECKUE SIBJIICHUS:
MEXaHUUYECKOE JIB)KCHUE, pPAaBHOMEPHOE W HEPaBHOMEpPHOE ABWIKCHHE, WHEPLIUS,
BCEMHUPHOE TSATOTEHHE, paBHOBECHE TeJ, MpeBpallleHue OJHOTO  BHJA

MEXaHUYECKOM SHEPTUu B APYrou, atMochepHOe AaBiIeHUE, TaBICHUE KUIKOCTEH,



ra3oB M TBEPABIX TEJ, MJIABAHUE TEJ, BO3IYXOIUIABAHUE, PACIIOIOKEHUE YPOBHS
KHUJKOCTH B COOOINAIOIIMXCS COCYAaX, CYIIECTBOBAHUE BO3AYLIHOW OOOJIOUKH

3CMJ'II/I, CITOCOOBI YMCHBIICHUA U YBCIINYCHHUA JABJIICHHNA,

IIOHUMAaHUE M CIIOCOOHOCTH ONMUCHIBATh U OOBSICHSATH (1)I/I3I/I‘-I€CKI/IC

ABJICHUA: ITOCTYIIATCIIbHOC IBMIKCHHUC, CMCHA IHA 1 HOYM Ha 3GMJIC;

3HaHWE M CIIOCOOHOCTH J1aBaTh OIPEACIICHUS/ONUCAaHUs (PU3MUECKUX
MOHATUH: OTHOCUTEIBHOCTh JBWXKCHHS; (PU3MUECKHX MOJEIeH: MaTepuaabHas
TOYKa, CHUCTEMa OTcYeTa; (PU3MUYECKUX BEJIUYMH: TMEepPEeMEIEeHUEe, CKOPOCTh
PABHOMEPHOTO MPSIMOJIMHEHHOTO JBUKCHUS;

———yMEHHE U3MEPATh. CKOPOCTh, MacCy, CHIY, BEC, CHIIy TPEHUS
CKOJBKEHHS,  CHUJIy  TpEeHHMs  KaueHus, o0beM,  IUIOTHOCTh  TeJa,
PaBHOJACHCTBYIONIYIO CHJI, JEHCTBYIOIIMX Ha TEJIO, MEXaHUYECKyl paloTy,
MOIIHOCTb, IJI€Y0 CHJIb, MOMEHT cuiibl, KIIJ[, moTeHInanbHyt0 U KHUHETUYECKYIO
IHEPrHUI0, aTMOchepHOe JAaBJICHHUE, JAaBJICHUE KUJIKOCTA Ha JTHO M CTEHKH COCYJa,

cuity Apxumena;

BJIQJICHUC AKCIIEPUMEHTAIBHBIMU METOJIaMH HCCJIeJOBAHMS
3aBUCUMOCTH: TIPOMJICHHOTO TYyTH OT BPEMEHHU, YIJIUHEHUS TMPYKUHBI OT
MPUJIOKEHHOW CHJIbI, CHJIBI TSDKECTH TeJla OT €ro Macchl, CHJIbBI TPEHUS
CKOJIBXEHHUSI OT TUJIONIaAN CONMPHUKOCHOBEHUS T M CHJIBI, MPHKUMAIOIIEH TEIO K
MOBEPXHOCTH (HOPMAJbHOTO  JaBJIEHUA), CHiIbl Apxumena or oObeMa
BBITECHEHHOM TEJIOM BOJIbI, YCJIIOBUW IUJIaBaHUS TEJla B JKUIAKOCTH OT HCHUCTBUS

CHJIBI TAKCECTHU U CHUJIIBI ApXI/IMCI[a;

BJIQJICHUC OJOKCIICPUMCHTAJIIBHBIMU MCTOJdaMU HCCIICAOBAHUS  IIPH

OoIIpCACICHUN COOTHOIICHUA CHUJI M IIJICY, JJII paBHOBCCHA phbIdara,

MOHUMAHHE CMBbICJIa OCHOBHBIX (DU3MYECKMX 3aKOHOB: 3aKOH
BCEMUPHOTO TIATOTEHHUs, 3aKOH ['yKa, 3aKOH COXpaHEeHus dHepruu, 3akoH [lackans,

3aKOH ApXuMea 1 yMEHUE MPUMEHSITh UX Ha MPAKTHKE;

BJIQJICHWE CMOCOOAMU BBITIOJIHEHUSI PACUYETOB TMPU HAXOXKICHUU:
CKOpPOCTH (CpelHeil CKOpOCTH), NyTH, BPEMEHH, CHJIbI TSXKECTH, Beca Tela,

IJIOTHOCTH TeNa, 00beMa, MacChl, CHJIbI YIPYrOCTHU, PABHOJEHUCTBYIOLIEH CHII,



JEUCTBYIONTUX HA TEJIO, MEXAaHHMYECKOW PabOThI, MOIITHOCTH, YCIOBUS PaBHOBECHS
CUJI Ha pbruare, MoMeHTa cuiibl, KII/I, knHETHUECKON M MOTEHIMAIbHOW SHEPTUH,
JIaBJICHUSI, JABJICHUS >KUJIKOCTH HA JTHO M CTEHKH COCyJAa, CUJIbl ApXuMmena B
COOTBETCTBHM C MOCTABJICHHOW 3ajlay€ld HA OCHOBAHWH MCIIOJIb30BAHUS 3aKOHOB
bu3uKy;

———yMEHHE HaXOJUTh CBS3h MEXKIY (PU3MUECKUMH BETUIMHAMU:

CUJIOM TSKECTM M MAacCOM Tejla, CKOPOCTHM CO BpPEMEHEM M IIyTEM,
IJIOTHOCTH TeJa C €ro MacCol M 00beMOM, CHUIION TSHKECTH M BECOM TeJa,

———YyMEHHE NEePEeBOUTh (PU3NYECKUE BEIMUYUHBI U3 HecucTeMHbIX B CU u

Hao000pOT;

NOHUMAHWE  TNPUHLUIOB  ACHCTBHS  JUHAMOMETpPA,  BECOB,
BCTPEUAIOIINXCS B TTOBCETHEBHOM JKM3HU, pbluara, 0JI0Ka, HAKJIOHHOM MJIOCKOCTH,
OapomeTpa-aHepoua, MaHOMETpa, TMOPIIHEBOTO  KHUIKOCTHOTO  Hacoca,
TUIPABINYECKOTO TIpecca U CHocoOOB obOecrieueHus O€30MacHOCTH TPU  HX
WCIIOJIb30BaHUY;

——YMEHHE HCMOJIb30BATh IMOJIYYECHHbIC 3HAHUS B MOBCEIHEBHON KU3HU
(OBIT, PKOJIOTHSI, OXpaHa OKPYKAIOILIEH CPeIb).

8 kiace

TEIJIOBBIE ABJIEHUA

Ilpeomemmuvimu pe3yromamamu 0OCBOCHUS TEMbI SABIISIFOTCS:

MOHUMAHHE M CIIOCOOHOCTh OOBACHATh (DU3UUYSCKHUE SBIICHUS:
muddy3us, OonbIas CKUMAEMOCTh Ta30B, Majas CKUMAEMOCTh JKHUIKOCTCH H
TBEPABIX TEJ, KOHBEKIIWSA, W3Iy4eHHE, TeIIONMPOBOAHOCTh, HM3MCHCHHE
BHYTPEHHEH PHEPrUU Tejia B pe3yjbTaTe TEIulonepeaayn Wid paboThl BHEITHUX
cui, wucnapeHue (KOHIEHcalusl) | IUlaBieHUE (OTBEpACBaHME) BEIIECTBA,

OXJIAXKACHHUC ) KUIKOCTH IIPHU UCIIAPCHHUHN, KUIICHUC, BBIITAACHHUC POCHI;

BJIAACHHUC OKCIICPUMCHTAJIbHBIMHU MCTOAAMHU HCCICIOBAHUA IIPpU
OIpCACICHUN Pa3MECPOB MaAJIbIX TCJI, 3aBUCUMOCTHU OTHOCUTEJIBbHON BJIAXKHOCTHU

BO3JyXa OT JNABJICHHS BOASHOIO Iapa, COAEPIKAILETOCid B BO3AyXE NPU JAHHOU



TEMIICPATYPC, AABJICHUA HACBIMICHHOI'O BOAAHOIO IIapa, OIPCACIICHUSA YI[GHBHOﬁ

TCIINIOEMKOCTH BCIICCTBA,

IIOHUMAaHHUC IIPHUYUH 6p0YHOBCKOFO ABHKCHHS, CMadiUBaHUA H
HCCMaYMBaHUA TCJI; pPa3jindvusad B MOJICKYJIPHOM CTPOCHHMM TBCPJAbIX TCII,

)KPII[KOCTCﬁ H Ia30B,

[IOHUMAHHWE IPUHLUIIOB JEHUCTBUA KOHACHCALMOHHOIO M BOJIOCHOI'O
TUTPOMETPOB, IICUXPOMETPA, JABUTATENs BHYTPEHHErO CrOpaHUsA, NapOBOU
TypOHMHBI U CIOCOO0B OOeCcTIeueHUs1 OE30MMACHOCTH NPU UX UCIIOJIb30BAaHUY;
——YMEHHE U3MEPATH: TEMIIEPATYPY, KOJIMYECTBO TEILIOTHI, YIEIBbHYIO
TEIJIOEMKOCTb BEILECTBA, YACIbHYIO TEIUIOTY IUIABICHUS BEIIECTBA, BIAXKHOCTb

BO3/yXa;

IMIOHMMAaHNC CMBICJIa 3dKOHA COXPAaHCHHUS W IPEBPALICHNA SHCPIrUU B

MCXaHHNYCCKHX M TCINUIOBBIX IMPOHCCCAX U YMCHUC ITPUMCHATD CI'O HA ITPAKTHUKE,

OBJIQJICHUE CIIOCOOAMM BBITIOJTHEHUS PACYETOB JUISI HAXOXKICHUS:
YACIBHON TETIOEMKOCTH, KOJIMYECTBA TEIJIOThI, HEOOXOJUMOIO JIJIsi HAarpeBaHUS
TeJla WIM BBIICISIEMOr0 WM IIPU OXJIAXKICHUH, YJCIbHOM TEIUIOTHl CTOpaHMs
TOIUIABA, YAEIbHOW TEIIOTHI IJIABJICHHUS, BIAXKHOCTH BO3/1yXa, YACIbHON TEIUIOTHI
napooOpazoBanus u konjaeHcanuu, KII1/1 TermoBoro aurarens;

——yMeHue mnonb3oBaTbesi CHU M mepeBOAWTH €AWMHUIIBI HU3MEPEHUS
(bU3UYECKUX BEJIMYHMH B KPATHBIC U JOJIbHBIC €IUHUIIBI;

——YMEHHUE MCIOJIb30BaTh MOJYYEHHBIE 3HAHUS B IMOBCEAHECBHOW >KWU3HU
(OBIT, PKOJIOTHSI, OXpaHa OKPY>KAIOIEH Cpeibl).

OJIEKTPOMATI'HUTHBIE SABJIEHU S

Ilpeomemmuvimu pe3yiomamamu OCBOCHUS TEMBI SIBJISIFOTCS:

MOHUMAHHE U CIIOCOOHOCTh OOBACHATH (HU3UYECKUE SIBJIICHUS:
AJEKTpU3aIMsa  TeJ, HarpeBaHWE IMPOBOJHUKOB  DJCKTPUUYECKUM  TOKOM,
AIEKTPUYECKUN TOK B MeTasulaxX, AJICKTPUYECKHUE SIBJICHHUS C TO3UIMHA CTPOCHUS
aToMa, JEUCTBHUS OJJIEKTPUYECKOTO TOKA, HAMAarHMYEHHOCTb KeJjie3a W CTallH,
B3aMMO/JICICTBME€ MArHUTOB, B3AaUMOJICHCTBHUE MPOBOJHUKA C TOKOM M MarHUTHOM

CTPCJIKH, HeﬁCTBHe MAarduTHOIrO I10Jis1 Ha IPOBOAHHK C TOKOM, HpHMOHHHeﬁHOC



pacrpocTpaHeHHe CBeTa, O00pa3oBaHWE TEHW | TIOJNYTCHH, OTPAKCHHUE W

IMPCIIOMJICHUC CBCTA,

IIOHMMAaHUE M CIIOCOOHOCTH ONMUCHIBATH U OOBSICHSTH (bI/ISI/I‘ICCKI/Ie

HBJIeHI/IH/HpOHeCCBIZ IPCIIOMIICHUEC CBETA, NUCIICPCHA CBCTA,

3HAaHHUE M CIIOCOOHOCTh JaBaTb OHpe,Z[eJ]eHI/IH/OHI/IcaHI/IH q)HBI/I‘IeCKI/IX
MOHSITUHA: MarHUTHOE I10JIC, JIMHHH MarHUTHOM HHAYKOUHU, OIJHOPOIHOC U
HCOJHOPOJIHOC MAIrHUTHOC II0JIC, (I)I/IBI/I‘IGCKI/IX BCJIMYMH: ITOKA3aTCIIN ITPCIOMIICHUA

CBECTA;

3HaHuE (HOPMYJIMPOBOK, MOHUMAHUE CMBICTIA U YMEHHUE MPUMEHATH

3aKOH IIPCJIIOMJICHUS CBETA,

ITIOHMMAaHHUC CMBICJIa OCHOBHBIX (1)I/I3H‘IGCKI/IX 3aKOHOB W YMCHHC
INPUMCHATh UX Ha IPAKTHUKE: 3aKOH COXPAHCHHA IJICKTPUYCCKOI'O 3apsiad, 3aKOH
Owma ML ydacTKa IOCIIN, 3aKOH I[)KOYJIH—.HGHL[&, 3aKOH OTpPa>XCHUA CBCTA, 3dKOH
IMPCIOMJICHUA CBCTA, 3aKOH HpHMOHHHeﬁHOFO pacIpoCTpaHCHUA CBCTA,
——YMCHHUC H3MCPATH: CHIY OJCKTPHYCCKOIO0 TOKa, J3JICKTPHUYCCKOC
HaIIPAKCHUC, Z)JIGKTpI/I‘-IGCKI/Iﬁ 3apAan, SJICKTPHYCCKOC COIIPOTHUBJICHHUC, (bOKYCHOG

paccTosiHue COOMPAIOLIEH JIMH3bI, ONTUYECKYIO CUITY JIMH3BI,

BJIaACHHC OKCIICPUMCHTAJIbHBIMHA METOdaMHU HCCJIICAOBAaHUA
3dBUCHUMOCTH: CHJIBI TOKAa Ha YYaCTKC LOCIIM OT JJICKTPHYCCKOI'O HAIIPAKCHUA,
QJICKTPHUYCCKOTIO  COIIPOTHUBJICHUS IHPOBOAHHMKA OT C€ro AJIWHbI, IIJIOIIAAn
IIOIICPCYHOro CCUCHHUA W MaATCpuald, 3aBUCHUMOCTH MArHubuTHOI'O I[GﬁCTBHﬂ
KaTylmkKyu OT CHJIbI TOKa B ICIIH, I/1306pa)K€HI/I$I OT PAacCIIOJOXCHHA JIaMIIbl Ha
Pa3JIMYHBIX PACCTOAHUAX OT JIMH3LI, YIJIa OTPAXCHUA OT yIJa MaJACHHA CBCTAa Ha

3epKajo;

NOHMMaHUE TIPUHIIAIIA JICHCTBUSA DJIEKTPOCKONA, DJICKTPOMETPA,
TaJIbBAHUYECKOTO AJIEMEHTa, aKKyMyJisiTopa, (hoHapHKa, peocTara, KOHJIEHCATOpa,
JaMITbl HaKaJIMBaHUSA M CIIOCOOOB oOecrieueHHs O€30IacHOCTH IIPH  HX

HUCIIOJIB30BaHHNU,

paznudaTh (HOKYC JTUH3BI, MHUMBIA (POKYyC M (DOKYCHOE DPACCTOSIHHE

JIMH3BI, ONTUYECKYIO0 CHJIY JIMH3bI M ONTHYECKYI0 OCh JIMH3BI, COOMPAIOIIYI0 U



paccenBaroNIyIO JIMH3bI, N300paKeHNs, JaBaeMble COOMPAIOIIEH U pacCeHBAOIILH

JIMH301;

BJIaJICHHE CIIOCOOAMM BBITTOJIHEHHS PAacueTOB JJIsi HAXOXKICHUS: CUIIbI
TOKa, HANpPsDKCHHS, COMPOTHUBIICHHUS TPU MApAJICIBHOM W TIOCICIOBATEIHHOM
COCJIMHEHUU TPOBOJHUKOB, YJIEIBHOTO COMPOTUBJICHUS MPOBOJAHUKA, pabOThl U
MOIIIHOCTU  3JIEKTPUYECKOTO  TOKA, KOJUYECTBA  TEIUIOTHI,  BBIACISIEMOIO
MIPOBOJTHUKOM C TOKOM;

——yMEHHE HCIOJIb30BaTh MOJIyYCHHbIC 3HAHUSI B MOBCEIHEBHOW KU3HU
(aK010THSA, OBIT, OXpaHa OKPYKAIOLIEH CpeIbl, TEXHUKA 0€30MacHOCTH).

9 kaacce

MEXAHUYECKUE ABJIEHUA

Ilpeomemmuvimu pezyromamamu 0OCBOCHUS TEMbI SABIISIFOTCS:

IIOHMMAaHUEe M CIIOCOOHOCTh OIMCHIBATH U OOBICHSATH (i)I/IBI/I‘-IGCKI/IG
ABJICHUA: IIOCTYHATCIIBHOC ABMKCHHUC, CMCHA IHA W HOYM HaA 3€MHC, CBO6OI[HO€
naacHue T, HCBECOMOCTD, IBHIKCHHC 110 OKPYKHOCTHU C IMOCTOSIHHOM 10 MOIYJIIO
CKOpPOCThBIO, KOJICOAHMSI MAaTEMAaTHUYECKOr0 1 IIPY>XUHHOI'O MaATHHUKOB, PC30HAHC (B
TOM 4YHCIIC SBYKOBOfI), MCXaHMUYCCKUC BOJIHBI, JJIMHA BOJIHBI, OTPAKCHUC 3BYKaA,

9X0;

3HAHWE M CIIOCOOHOCTH J1aBaTh OIPEACIICHUS/ONMUCAaHUS (PU3MUECKUX
MOHATUH: OTHOCHUTEIBLHOCTh JBWKCHHUS, TIepBas KOCMHYECKas CKOPOCTbH,
pEaKkTUBHOE ABWKEHHE; (PU3UYECKUX MOJIETICH: MaTepHhalibHas TOuYKa, CHUCTEMa
oTcuera; (PU3WYECKUX BEIWYUH: TMEpEeMEIICHUEe, CKOPOCTh PaBHOMEPHOTO
NPSMOJIMHEHHOTO  JBW)KCHUS, MTHOBEHHas CKOPOCTh U YCKOpPEHHE TIpH
PaBHOYCKOPEHHOM u PSIMOJIMHEHHOM JIBKEHUH, CKOPOCTH u
IIEHTPOCTPEMUTEIHLHOE YCKOPEHHWE TIPH PaBHOMEPHOM JIBIDKCHHH Tella I10
OKPYXHOCTH, UMITYJIhC;

———yMEHHE H3MEpPSTh. CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOpPEHHE
Py  PaBHOYCKOPEHHOM MPSMOJUHECHHOM JBIKEHUH, IIEHTPOCTPEMHTEIHLHOE
YCKOPEHHE TIPH PAaBHOMEPHOM JBIKEHUU 110 OKPYKHOCTH, MaccCy, CUITy, BEC, CHUITY

TPECHU CKOJIBXKCHUA, CUIIy TPCHHUA KaUuCHUA,



BJIAJICHAE  DKCIEPUMEHTAIBHBIMA  METOJAaMU  MCCJEAOBAHUsA
3aBUCHMOCTH: TIPOWJIECHHOTO NyTH OT BpPEMEHU, YMIMHEHUS IPYKHUHBI OT
IIPUIOKEHHOM CHJIBI, CWJIBI TSDKECTU Tejla OT €ro MacChl, CHJIbl TPEHUs
CKOJIBYKEHHSI OT IUIOIIAJU CONPUKOCHOBEHUS TEJ U CWJIBI, IPUKUMAIOIIEN TEIO K
HNOBEPXHOCTU (HOPMAJIBHOTO JABJICHHS), 3aBHUCHUMOCTH IE€pUOJa U YacTOThI

KoJICOAHUI MasgTHUKA OT JJIWHBI €T'O HUTH,

TIOHMMAaHHUC CMBICJIa OCHOBHBIX (I)I/ISI/I'-IGCKI/IX 3dKOHOB: 3aKOHBI
HLI-OTOH&, 3dKOH BCCMHPHOI'O TATI'OTCHUSA, 3adKOH FYKa, 3dKOH COXpPAaHCHHUA

HMITYJIbCAa, 3aKOH COXPAaHCHWA SHCPTHUHU U YMCHUC ITPUMCHATDH UX HA IIPAKTHUKC,

BJIQJICHUE CHOCOOAMH BBITIOJHEHUS pACUETOB MPU HAXOXKJICHUMU:
CKOpPOCTH (CpemHEell CKOpPOCTH), IyTH, BPEMEHM, CHJIBI TSDKECTH, Beca Tela,
IJIOTHOCTH TeJla, 00beMa, MacChl, CHJIbI YIPYrOCTHU, PABHOJCHUCTBYIOIIEH CHII,
JNEeUCTBYIOIIUX Ha TEJIO, MeXaHW4eCKor padoTel, MomHocTH, KIIJI, kuHeTnueckoi
M TIOTCHIHUAIBHOW OHHEPrMM B COOTBETCTBMU C IOCTABJICHHOM 3aJadyed Ha
OCHOBAHHWHU UCTIOB30BAHUS 3aKOHOB (DM3HUKH;

———yMEHHE HaXOJUTh CBA3h MEXKIY (PU3HUECKUMH BETUIMHAMU:

CHJION TSIPKECTHM M MacCOM TeJla, CUJION TSKECTHU M BECOM TeJa,

———yMEHHE TIePEeBONTh (PU3NUSCKUE BEIMYMHBI U3 HecucTeMHbIX B CU u

Hao00OpOT;

MOHMMAaHWE  TPUHIMWIOB  JICHCTBUSA  JHWHAMOMETpPA,  BECOB,
BCTPEYAIONINXCS B TIOBCEHEBHOM KU3HU U CIIOCOO0B o0ecrieueHus: 6€30MmacHOCTH
IIPH UX MCITOJIb30BAHUH;

———yYMEHHUE MPHUBOJIUTL MPUMEPbl TEXHUYCCKUX YCTPOWCTB M IKHBBIX
OpPraHMW3MOB, B OCHOBE IIEPEMEIICHUS KOTOPBIX JIGKHUT TPHUHIIUII PEAKTHBHOTO
JBUKCHHMSI, 3HAHUE M YMEHHE OOBSICHATH YCTPOMCTBO M JCHCTBHE KOCMHUYECKHX
PaKeT-HOCUTEIIEH;

——yYMEHHUE HCIIOJIb30BaTh TMOJyYEeHHBIC 3HAHUS B IMOBCEAHCBHOW KU3HU
(OBIT, PKOJIOTHSI, OXpaHa OKPY’KAIOIIEH CPeIb).

DJIEKTPOMATHUTHBIE ABJIEHUA

Ilpeomemmuvimu pezyromamamu 0OCBOCHUS TEMbI SABIISIFOTCS:



MOHUMAHUE U CIOCOOHOCTh OOBSACHITh (DU3MUECKHUE SIBICHUS:
B3aUMOJCUCTBUE TMPOBOJHUKA C TOKOM W MAarHATHOM CTPEIKH, JIEWCTBHE

MAarHuTHOTO I1I0JIA Ha IPOBOJHUK C TOKOM,

IIOHUMAaHUE M CIIOCOOHOCTH ONHUCHIBATE M OOBSICHATH (bI/IBI/I‘-IeCKI/IC
HBJIGHHSI/HPOHCCCBI: QJICKTPOMAruuTHAadA HWHAYKIOHA, CAMOHHAYKIUWA, AHCIICPCUA
CBCTA, IIOIVIOHMICHHUC W HCIITYCKAaHHUC CBCTA aTOMaMH, BOSHHKHOBCHHC JIMHEHYAThIX

CIICKTPOB UCITYCKAaHUWA U IMOTIOIICHMA,

3HAHWE U CIIOCOOHOCTH JaBaTh OMPEACIICHUS/ONMUCaHus (HU3NIECKUX
MOHATUM: MArHUTHOE TOJIE, JIMHUM MAarHUTHOWM WHAYKLIHWH, OJHOPOAHOE U
HEOJIHOPOJHOE MAarHUTHOE TOJIE€, MATHUTHBINA TTOTOK, IEPEMEHHBIN SJICKTPUUECKUN
TOK, DJIEKTPOMArHUTHOE II0JIE, 3JICKTPOMArHUTHBIE BOJIHBI, 3JICKTPOMArHUTHBIC
KOoJIeOaHUsl, PaauOCBs3b, BUJIUMBIM CBET; (U3UYECKUX BEIMYMH: MarHUTHas
WHAYKIUA, UHAYKTUBHOCTh, MEPHUOJ], YaCTOTa W aMIUIATYAa 3JICKTPOMATHUTHBIX

KOJIEOaHUIA;

3HaHUE (HOPMYJIMPOBOK, MOHMUMAHUE CMBICTIA M YMEHHE MPUMEHATH

IIpaBHIIO HGHI_[a, KBAHTOBBIX ITOCTYJIATOB Bopa;

MOHMMAaHNUC IIPUHIMAIIA I[CfICTBI/ISI KOHACHCATOpa H CII0CO0OB

oOecrieueHus: 0€30MaCHOCTH MPHU €ro UCTIONIH30BAHUU;

3HaHWE HA3HAYEHMs, YCTPOMCTBA U MPUHIUIIA IEUCTBUS TEXHUYECKUX
YCTPOMCTB: dJIEKTPOMEXAHUUECKN HHAYKIIMOHHBIN T€HEPATOP MEPEMEHHOTO TOKA,

TpaHchopMaTop, KojiedaTeIbHBIA KOHTYD, JETEKTOP, CIIEKTPOCKOII, ClIeKTporpad;

BJIAACHUC cnoco0aMH  BBIIIOJTHEHHUS pacdeToB AJIsI HaXOXKIACHHA:
CMKOCTH KOHJACHCATOpa, pa6OTBI QJICKTPUYICCKOTO IIOJI KOHACHCATOpPA, SHCPIrUH

KOHACHCATOpA,

NOHMMaHUE CYTH MeETOoJa CHEKTPaJbHOrO aHaim3a M €ro
BO3MOKHOCTEM;
———yMEHHE HCIOJIh30BaTh MOJYYCHHBIC 3HAHUSI B TTOBCETHEBHON KU3HU
(300U, OBIT, OXpaHa OKPY’KAIOIIEH Cpeibl, TEXHUKA 0€30MacHOCTH).
KBAHTOBBIE ABJIEHUA

Ilpeomemmuvimu pezyromamamu 0OCBOCHUS TEMbI SBIISIFOTCS:



IIOHUMaHHWE M CIIOCOOHOCTL OIMCHLIBATE M OOBSICHATH (1)I/IBI/II-IGCKI/IC

SABJICHUA: PAIUOAKTUBHOCTb, HOHU3UPYIOIINC U3JTYUCHHA,

3HaHHWE U CHOCOOHOCTH /1aBaTh ONPEICIICHUS/ONUCAHUS (PU3NUECKUX
NOHATUI: PAIMOAKTUBHOCTD, ajb(a-, 0eTa- U raMMa-4acTULIbI;

(¢u3znyeckux Mojeaei: MOJAETU CTPOEHUS aTOMOB, IpenJioKeHHble /.
TomconoMm u 3. PesepdopaoM; NPOTOHHO-HEUTPOHHAST MOJEIb aTOMHOIO f1pa,
MOJIeNIb TIpollecca JIeJeHUs sAapa aroMa YypaHa; (QU3MUECKUX BEJIMYMH:
HOTJIOUIEHHAs /1032 W3JIyuyeHUus, KOd()(PUIMEHT KauecTBa, HKBHUBAJIEHTHAs /1034,
IIEPUOJ II0JIypacIaza;

——yMEHHUE NPUBOJUTH MPUMEPHI U OOBICHATH YCTPOMCTBO U MPUHLUII
JNEUCTBUS TEXHUYECKUX YCTPOHMCTB M YCTAaHOBOK: CYETYMK ['elrepa, kxamepa
Bunbcona, my3pIpbKOBasi KaMepa, AIEPHBIA PEAKTOP HA MEJICHHBIX HEUTPOHAX;

——YMEHHME W3MEPATh MOILIHOCTh JI03bl PAJUOAKTUBHOIO H3JIyYEHHS

OBITOBBIM JAO3NMCTPOM;

3HaHuE (POPMYITIUPOBOK, TOHUMAHUE CMBICIIA U YMEHHUE TPUMEHSTh:
3aKOH COXPaHEHUs MacCOBOI'O YHMCJIA, 3aKOH COXPaHEHUs 3apsia, 3aKOH

paaArOaKTUBHOTIO paciaaa, MmpaBujIo CMCIICHUWAA,

BJIaACHHC 9KCIICPUMCHTAJIbHBIMHU METOdaMHU HCCIICAOBAaHM B
MpoHeccCcc HM3Y4YCHHA 3aBUCHUMOCTH MOIIHOCTH H3JIYUCHHUSA IIPOAYKTOB paciiaaa

paaoHa OT BPpEMCHH,

NOHMMAaHUE CYTH OKCIEPUMEHTAIbHBIX METOJOB HCCIEIOBaAHUS
YaCTHII;

———yMEHHE HCIIOJIh30BaTh MOJIYYCHHBIC 3HAHWS B IMOBCEIHECBHOW KU3HU
(OBIT, 3KOJIOTHSI, OXpaHa OKPY>KAIOIIEH CPebl, TEXHUKA OE30MaCHOCTH H JIp.).

CTPOEHME U SBOJIIOIU S BCEJIEHHOM

Ilpeomemmuvimu pezyiomamamu OCBOCHUS TEMBI SIBJISIFOTCS:

——TIPENICTAaBIICHUE O COCTaBE, CTPOCHHUM, MPOUCXOXKICHUHM U BO3PACTE
CoIHEYHOM CUCTEMBI;

———yMEHHE MPUMEHITh (HU3NIECKUE 3aKOHBI JJIs1 OOBSICHEHMS JBUKEHUS

1aHeT COJTHEYHOM CUCTEMBI;



3HaHWE U CMOCOOHOCTh J1aBaTh OMPECICHUS/ONUCAHUS (PU3NIECKUX

TTOHSITUI: IrCONCHTPUUICCKAA U I'CIIMOLCHTPUYICCKAA CHCTCMbI MHPA,

oObsicHenue cyTtu 3¢dekra X. Jlomnepa; 3HaHHEe (OPMYITUPOBKH U

OO0BsICHEHHE CyTH 3aKoHa D. Xab0ma;

3HAaHWE, YTO CYIIECTBEHHBIMH TMapaMeTpamMH, OTINYAOIIMMH 3BE3IIbI
OT TIJIAHET, SIBJISTFOTCSI MX MAacChl U NCTOYHUKU SHEPTUHU (TEPMOSICPHBIC PEaKINH B
HeJpax 3B€3]] U paJMOaKTUBHBIC B HEJpaxX IUIAHET), 4TO 3akoH J. Xa00ya aBuics
IKCIIEPUMEHTAIBHBIM TOATBEPKIACHUEM MO HecTalnoHapHOW BceneHHOMH,

oTKpeITOU A. A. ®pramManom;

CpaBHHMBaTh (PU3UYECKHE W OPOUTAIBHBIC MapaMeTPhl IIAHET 3EMHOU
I'PYIIBI ¢ COOTBETCTBYIOIIMMH ITapaMeTpaMH IJIaHET-TUTAaHTOB U HAXOJUTh B HHUX
oO11iee U pa3IMYHOE.
Buvinycknuk nonyuum 603M0MCHOCMb HAYYUMbCA:
® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIEO08aHUl, POlb (QU3UKU 6
pacuupenuu npedcmasienuil 06 okpycarouem mupe u ee 8Kiao 8
VAVHUEHUE KAYeCmB8a HCUSHU,
®  UCNONB306AMb NPUEMbL NOCMPOECHUSL (PU3UUECKUX MOoOeell, NOUCKA U
GopmyIuposKku  00KA3amenbCme  8blOBUHYMbBIX — cunomes U
meopemu4eckux 8bl80008 HA OCHOBE IMIUPUUECKU YCIMAHOBIEHHbIX
Gdaxmos;
® CpasHUBAMb MOYHOCMb UBMEPEeHUs (QU3UYeCKUX Geiudyur no
BeUYUHEe UX OMHOCUMENbHOU NOSPeWHOCmU Npu  NposedeHul
NPSAMbBIX USMEPEHULL;
®  CaAMOCMOAMENbHO  NPOBOOUMb  KOCBEHHble  UBMEDPEHUs U
uccnedo8anusi u3U4ecKux GeludUH ¢ UCHOIb30BAHUEM DA3IUUHBIX
Ccnocob608 usmMepeHus U3UYeCKUx GeluyuH, 6blOUpamv cpeocmed
uUsMepeHust ¢ yuemom HeoOX0OUMOU MOYHOCMU  UMepeHUL,
000CHOBbIBAMb  8bIOOP  CNOCODA  UBMEPEeHUs,  A0eK8AMHO20
NOCMABIEHHOU  3a0aye, NposoOUMb OYEHKY  O00CMOBEPHOCU

NOJIYYEHHbLX pe3)lbmamoe,



® BOCHPpUHUMAMb UHGOPMAYUIO DPUUUECKO20 COOEPIHCAHUS 8 HAYYHO-
NONYNIAPHOU Jumepamype U cpeocmeax Maccogol UHdopmayuu,
KpUmMu4ecku OYyeHusamsv NOJYYeHHYI0 UHGOPpMAayuio, aHaIu3upys ee
cooepoicanue u OanHvie 06 UCMOUHUKe UHpOpMaAYUU,

® co30asamb coOCMEeHHble NUCbMEHHble U YCMHble COOOWeHUs O
Qusuveckux  AGNEHUSX HA OCHOBE  HECKOIbKUX  UCMOYHUKOB
ungopmayuu,  conpogoxicoamsv  GLICMyNIeHUe  npezenmayuell,
VUUmMbI8as 0COOEHHOCMU ayOUMOpUYU C8EPCMHUKOS.

Conep:xanmne y4eOHOr0 nmpeamMera

7 kJacc

®U3UKA U EE POJIb B IIO3HAHUU OKPYKAIOIEI'O MUPA

®dusuka — Hayka o npupojge. Pu3nyecKue sBICHUS, BELIECTBO, TEINO,
marepusi. uzndeckne CBOKMCTBA Tell. OCHOBHBIE METOJIbI U3YUCHUS, UX PA3INUHE.

[Tonsatue o Qusnueckoil BenmuuuHe. MexayHapoJHas CHUCTEMa €IUHUII.
[Ipocreiimme wu3mepurenvHblie mnpubopsl. lleHa nenenust wmKamel npudopa.
HaxoxieHue norpenHocTu n3MepeHus.

CoBpeMeHHbIE JOCTUKEHUSI HayKU. Pob GM3HKK U YUSHBIX HAIIEH CTPaHBI
B Pa3BUTUM TEXHUYECKOTrO INporpecca. BiMsHUe TEXHOJIOTMYECKUX MPOLIECCOB Ha
OKPYkaONLYIO Cpeny.

Jlabopamopnas paboma

1. Omnpenenenue HEHBI IEIECHUS] U3MEPUTEIHHOTO TTPUOOpA.

Temvt npoexmos

«Duzuyeckue npuOOpPHI BOKPYr Hacy, «Dusnyeckue SBIEHUS B
xynoxxecTBeHHbIX mpousBeneHusix (A. C. Ilymxkuna, M. 1O. JlepmonTtosa, E. H.
Hocoga, H. A. HekpacoBa)», «<HobeneBckue naypeaTsl B 001acT PU3NKI»

INEPBOHAYAJIBHBIE CBEJIEHHUSA O CTPOEHUU BEILIECTBA

[IpencraBnenuss o crpoeHu BemiecTBa. ONBITHI, MOATBEPKIAIONIUE, YTO
BCE BEIIECTBA COCTOAT U3 OTAECIbHBIX YacTULl. MoOJIeKya — MeJbYauias YacTHUIla
BemiecTBa. Pazmeprl mosekyn. Juddys3us B KUIKOCTIX, Ta3ax U TBEPJbIX Telax.

Csa3p  ckopoct muddy3un u Temreparypbl Tema. DOU3HUECKUH CMBICI



B3aUMOJEUCTBUS MoJeKyd. CylnecCTBOBaHME CHJ B3aMMHOIO NPHUTSDKEHHUS U
OTTAJIKUBaHUS MOJIEKYJI. SIBIEeHHE CMauyMBaHHsI U HECMAYUBaHUS Tell.

ArperatHble cocTosiHUS BemlecTBa. OCOOEHHOCTM TpeX arperaTHbIX
cocTosiHUM BemecTBa. OOBSICHEHUE CBOMCTB ra3oB, KUIAKOCTEN M TBEPIBIX TEJ Ha
OCHOBE MOJIEKYJISIPHOI'O CTPOCHHSI.

3auem o Teme «llepBoHaYaNBHBIE CBEACHUSA O CTPOCHUM BELIECTBA.

Jlabopamopnas paboma

2. VIsmepenue pasMepoB MAJIbIX TE.

Temvt npoexmos

«3apoKJeHUe M PA3BUTHE HAYYHBIX B3IJISJA0OB O CTPOCHUM BEILECTBAY,
«duddy3usa Bokpyr Hac», «Y IUBUTEIbHBIE CBOWCTBA BOJIBIY.

B3AUMOJIEMCTBUE TEJI

Mexanuueckoe IBMKEHHE. TpaeKkTopus ABMKEHUS Tena, MyTb. OCHOBHBIE
emvausl  myth B CHM. PaBHOMEpHOE M HEPAaBHOMEPHOE  JIBUYKEHUE.
OTHOCHUTENIBHOCTD ABUKEHUS.

CKOpOCThP PaBHOMEPHOIO M HEPABHOMEPHOI'O JIB)KEHMs. BEKTOpHBIE M
CKaJsipHble (hu3mueckue BeauunHbl. Onpenenenue ckopoctu. OnpeneneHue myTH,
IPONAEHHOIO TEJIOM MpPH PaBHOMEPHOM ABMKEHHMH, MO (POpMyse U C MOMOIIBIO
rpa¢dukoB. Haxoxenue BpeMeHH JBUKEHUS TE.

SBnenue unepuuu. lIposBieHue sBIEHUS WHEPUUU B OBITY U TEXHUKE.
N3menenne ckopocTH Ten nOpu B3aumoaeucrBuu. Macca. Macca — wmepa
MHEpPTHOCTU Teya. IHEpTHOCTH — CBOMCTBO Tena. OmnpeneneHue Macchl Tena B
pe3yJpTare €ro B3auMOAEHCTBUS C JPYTMMM TeEJaMH. BBIACHEHWE YCIIOBHM
paBHOBecHsi yueOHBIX BecoB. [lmoTHocTh BemiectBa. l3MeHeHue MIIOTHOCTH
OIHOTO M TOTO € BEIIECTBA B 3aBUCUMOCTH OT €r0 arperarHoro COCTOSIHUS.
Omnpenenenre Macchl Tela MO €ro o0beMy W IUIOTHOCTH, o0ObeMa Teja MO €ro
Macce U INIOTHOCTH.

N3MeHeHne ckOpoCTH Tena Mpu ACHUCTBUM HAa Hero apyrux ten. Cuima —

INpruirMHa N3MCHCHUA CKOPOCTHU ABHIKCHHUA, BCKTOPHAA CI)I/IBI/I‘—IGCKaSI BCJIMYHHA.



I'paduaeckoe m3zoOpaxkenue cuiibl. Cuila — Mepa B3aUMOJCHCTBUS TelL
Cuna tspkectd. Hanmuuue TIroTeHHs MEXKIy BCEMH TelaMU. 3aBUCUMOCTH CHJIbI
TsDKeCTH OT Maccbl Tena. CBoOoaHoe majeHue Tein. BO3HMKHOBEHHE CHIIbI
yopyroctu.  Ilpupoma  cunbl  ynpyroctd.  ONBITHBIE — MOJATBEPKICHUS
CYILIECTBOBaHMS CUJIbI ynpyroctu. 3akoH ['yka. Bec Tena.

Bec Tena — BekTtopHas ¢usnueckas BenuuumHa. OTiMyue Beca Tela OT
cuiIbl TsbkecTH. Cuila TSKECTH Ha IPYTUX IJIaHeTax.

N3ydenune ycrpoiicTBa AuHamMoMeTpa. M3mepeHus CHII C  MOMOIIBIO
nruHaMoMeTpa. PaBHoaencTByromas cuil. CloKeHUe IBYX CHJI, HATPABICHHBIX MO
OJTHOM MpsIMOMl B OJHOM HANpaBJICHHWM M B MPOTHUBOMNOJOXKHBIX. ['paduueckoe
n300pakeHne paBHOJEHCTBYIoNEH nByX cwi. Cuna tpenus. M3mepeHue cuiibl
TpeHUsI CKOJIbKeHUsl. CpaBHEHUE CHUJIbI TPEHUS CKOJBXEHUS C CUJIOW TpEHUs
kaueHusi. CpaBHEHUE CWIbI TPEHUS C BecoM Tena. TpeHne nokos. Ponb TpeHus B
TexHuke. CriocoObl yBEIHMUECHUS U YMEHBIICHUS TPEHUSI.

Koumponvnuvie pabomul

no TemaM «MexaHnueckoe IBUxKeHue», «Maccay, «IMoTHOCTh BemecTBay;

no temam «Bec tenma», «['paduueckoe wuzobpaxkeHue cum», «Cuib,
«PaBHOZEHCTBYIOIIAS CHIDY.

Jlabopamophwvie pabomwi

3. 3sMepeHne mMaccel Tella Ha phlYakKHBIX BECax.

4. N3mepenue odbema Tena.

5. Onpenenenrie NIOTHOCTH TBEPAOTO TEJIa.

6. 'panyrpoBaHue NpyXKUHBI U U3MEPEHUE CUJT JUHAMOMETPOM.

7. BbliCHEHHME 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHUS OT IUIOLIAIu
COTIPUKACAIOUTUXCS TEJ U MIPUKUMAIOIIEH CUJIBI.

Temwl npoexmos

«Hepuusi B KU3HU dYeloBeka», «IlIOTHOCTh BemiecTB Ha 3eMiie U
manerax ConHeuHOM cucteMbl», «Cuila B HallIUX pykKax», «Besnecyiee TpeHue».

JIABJIEHUE TBEPJBIX TEJL, )KWJKOCTEMN U TA30B



JaBnenue. @opmyna i1 HAXOXKICHUS NaBICHUSA. EQUHHIBI TaBieHUs.
BrisicHeHne cmoco00B W3MEHEHWs JaBJeHUS B OBITY W TexHUKe. [IpuduHbI
BO3HUKHOBEHUS JABJICHUS ra3a. 3aBUCUMOCTbH JIaBJICHMS raza JaHHOM MAacChl OT
o0bemMa U TeMIEepaTyphl.

Paznuuns mexay TBEpAbIMU TeJlaMH, KUAKOCTSIMU W Tazamu. [lepemaua
JIaBJICHUS )KUIKOCTBIO M Ta30M.

3akon Ilackans. Hamnuue npaBneHHs] BHYTPU >KHIKOCTH. YBEIWYEHUE
JaBJICHUS C TIIyOMHOM morpykeHus. OOOCHOBaHHE PACIOJIOKEHUS TTOBEPXHOCTU
OJIHOPOJHOM >KMAKOCTH B COOOIIAIONIMXCS COCyJaX Ha OJHOM YpOBHE, a
JKUJIKOCTE C pa3HOW IUIOTHOCTBIO — Ha Pa3HBIX YPOBHSX. YCTPOHCTBO M
JIeCTBHUE LIJII03a.

AtMocdepHoe naBieHue. BiausHue aTMOC(EpHOro NaBIIEHHUS HA YKUBbIE
OpraHu3Mbl. SIBieHMs, TOATBEPXKIAIOUIME CYIIECTBOBAaHUE aTMOC(HEPHOTO
nasneHus. OnpeneneHue aTMOCPEPHOro TaBICHUS.

OnbiTr Toppuuennu. Pacuer cuiibl, ¢ KOoTOopol armocdepa HaBUT Ha
OKpYXalolllie TMpeaMEeThl. 3HaKOMCTBO C pabOTOMl W yCTpoWCTBOM OapomeTpa-
anepoujga. Mcmonb3oBaHME €ro MpPU  METEOPOJOTUUECKUX  HAOJIIOJEHUSX.
ATMoc(hepHOe 1aBlIeHHE Ha Pa3TUYHBIX BBICOTAX.

YCTpOUCTBO W  MOPUHIMI  JECUCTBUS  OTKPBITOTO  KHUJIAKOCTHOTO U
METAJUIMYECKOr0 MAHOMETPOB. [IpHMHIIMIT AEWCTBUS MOPLIHEBOTO MKUJKOCTHOIO
HAacoca M TUIpaBIMYecKoro  mpecca. Dusumyeckue  OCHOBBI  palbOTHI
TUIPABIMYECKOTO TIPECCa.

[TprunHbI BO3HUKHOBEHUS BBITAIKABAIOIIEH CHJIBL. [Tpupona
BBITAIKUBAIOINIEH CHIIbL. 3aKoH Apxumena. [lnaBanue ten. Y ciaoBus mjaBaHus Te.
3aBUCUMOCTh TJyOWHBI TIOTPYKEHUS TeJa B JKUJIKOCTH OT €ro IJIOTHOCTH.
@u3nyecKkue OCHOBBI IUIABaHUS CYJOB U BO3AYyXOIUIaBaHus. BoaHbll u
BO3YIIHBIN TPAHCHOPT.

Kpamxkospemennvie konmponvhble pabomoi

1o Teme «JlaBieHue TBepIoro Tenay;

o TeMe «JlaBiaeHue B )KUAKOCTH U Ta3e. 3akoH [lackansy.



3auem 1o Teme «JlaBieHue TBEpABIX TN, )KUAKOCTEN U ra30B»

Jlabopamopnwvie pabomol

8. OnpeneneHre BbITAIKUBAIOUIEH CUJIbI, IEUCTBYIOLIEH HA MOTPYKEHHOE B
KHJIKOCTB TEJIO.

9. BeIsicHEHHE YCTIOBUM IJTABaHUS TEJA B dKUJKOCTH.

Temvl npoexmos

«Taitapl maBnmeHus», «Hyxna mu 3emse armocdepar, «3aueM HYKHO
U3MEPSATH JaBIICHHEY, «BbITalKuBaronas Cuia.

PABOTA U MOIIIHOCTbDb. DOHEPI'UA

Mexannueckass pabota, €€ (PU3MYECKUA CMBICA. MOIIHOCTh —
XapaKTEepUCTUKA CKOPOCTH BBINIOJHEHUS palboThl. [IpocThie MexaHu3Mmbl. Prruar.
VYcnoBus paBHOBecusi pblyara. MOMEHT cuiabl — (u3nMueckas BeJIMYMHA,
XapakTepusyrouas aercTteue cuibl. [IpaBuito MOMEHTOB. Y CTPOMCTBO U JEHUCTBUE
PBIYaXKHBIX BECOB.

[ToaBMKHBIA U HENOJABM>KHBINA OJIOKH — MPOCThIE MEXaHU3MbI. PaBeHCTBO
paboT MpH KUCIONIB30BAHUU MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIIO» MEXAHUKH.
Lentp tsokectn Tena. LIeHTp TskecTw pas3nnuHbIX TBeEpAbIX Ten. Cratmka —
pas3fen MEXaHWKH, U3Y4YarollUi yCIIOBUS PABHOBECHUS TEI. Y CIOBUS PABHOBECUS
TelL.

[Tonsitue o monesnoil u nonnou padote. KIIJ[ mexanusma. Haknonnas
miockocTh. Onpenenenue KII/] HakIOHHON IIOCKOCTH.

Oneprus. lloreHumanbHass SHeprus. 3aBUCUMOCTb MNOTEHUHATbHOU
SHEPrUM TeJa, MOAHSATOrO HAa 3€MJICd, OT €ro MacChl M BBICOTHI MOJIbEMA.
Kunernueckast sHeprusi. 3aBUCUMOCTh KMHETUYECKOM 3HEPTrUU OT MAacChl Tella U
ero ckopoctu. [lepexor 0THOTrO BU1a MEXaHUYECKOW YHEPTUU B IPYTOU.

IIepexon 3HEprUM OT OJTHOTO TEJA K APYTrOMY.

3auem no Teme «PaboTa U MOIITHOCTH. DHEPTHUS.

Jlabopamophwvie pabomwi

10. BoisicHeHue ycI0BUsI pABHOBECHS phlUara.

11. Onpenenenne KII/] mpu nogbeme Tena no HAKJIOHHOM MIIOCKOCTH.



Temvt npoexmos

«Pbryarn B OBITY W KUBOHM mpupojae», «JlaliTe MHE TOYKY OMOpPHI, U 5
HOJHUMY 3EMITIO».

8 kiace

TEIIJIOBBIE ABJEHUSA

TemnmoBoe  nBukenue. OcoOEHHOCTHM ABWXKEHHUS  MoJiekysl.  CBsi3b
TEMIIEPATYPBI TEJIa U CKOPOCTH JABWKEHHs €ro MOJIEKYJ. J[BM)KEHHE MOJIEKYJIB
ra3ax, )XUJIKOCTSAX U TBEpAbIX Tenax. [IpeBpamienue 3Hepruu Teiia B MEXaHHYECKUX
IIPOIIECCAX.

BryTtpennss sHeprus tena. YBeaudeHue BHYTPEHHEW YHEPTUM TeJa IIyTEM
COBEpIICHUs PabOThl HAaJl HUM WIM €€ YMEHBIICHHWE NPU COBEPIICHUU PabOTHI
TeoM. l3MeHeHne BHYTpEHHEHM DJHEPrUM Teja IIyTeM TeIUIoNepeaayu.
TemnmonpoBoaHOCTh.  Paznmnune  TEIIONPOBOJHOCTEH  PA3iMYHBIX  BELIECTB.
KonBekuus B xkuakoctax u razax. OObsicHeHue koHBekuuu. [lepemaua sHeprun
u3irydeHrneM. OcCOOEHHOCTH BUIOB TEILJIONEPEIAUH.

KomuyectBo Temnorel. EauHUIBI  KOnMMYecTBa TEIUIOTHL. Y JeNbHas
TEIUIOEMKOCTh  BemiecTBa. Popmyna g pacyera KOJMYECTBA  TEIUIOTHI,
HEOOXOJMMOro JJii HarpeBaHUs Teja WM BbIIEISEMOr0 UM IPHU OXJIAXKIACHUU.
Y CTpONUCTBO U MPUMEHEHUE KAJOPUMETPA.

TomnMBO Kak MUCTOYHUK DHEPTUU. YJENbHas TEIJIOTa CrOPaHUs TOILIMBA.
Qopmyna Ig pacyera KOJWYECTBA TEIUIOTHI, BBIAEIAEMOIO IPU CrOpaHUU
TOIUIMBA. 3aKOH  COXpPaHEHMs  MeEXaHW4yeckou dsHepruu. IIpeBpamieHue
MEXaHHYECKON YHEPTUH BO BHYTPEHHIOKO.

[IpeBpaiienrie BHYTpEHHEH H3HEpruM B MexaHudeckyr. CoxpaHeHue
DHEPIUM B TEIUIOBBIX IMPOLECCAX. 3aKOH COXPAHEHUS M IMPEBPALICHUS DHEPTUH B
IIPUPOJIE.

ArperatHble coctossHHs BeniecTBa. Kpucramnmnueckue tena. IlnaBnenue u
oTBepaeBanue. Temneparypa miaBiaeHus. ['padux mniaBieHuss U OTBEpECBAHMS
KPUCTAIUTMYECKUX TeJ. YJAeNnbHas Teryora miaBieHus. OObsICHEHHE MPOLECCOB

IUIaBJICHHUA W OTBCPACBAHHMA Ha OCHOBC 3HAaHUM O MOJICKYJISIPHOM CTPOCHHHU



BemjectBa. Dopmyrna Ajig pacdyera KOJWYECTBA TEIUIOTHI, HEOOXOIUMOTro s
IIJIABJICHHUSI TEJIA WIN BBIIEISIOLIETOCS IPH €r0 KPUCTAIUIU3ALUH.

[TapooOpazoBanue u ucnapenue. Ckopocts ucnapenus. HachlieHHbI 1
HeHachleHHbld nap. Konnencauus napa. OCOOEHHOCTH MPOLIECCOB MCIIAPEHUS U
KOHJeHcauuu. llornomenne sHeprun pu MCapeHUH KUIKOCTH U BBIICIICHHUE €€
npu KoHaeHcammu mnapa. IIpomecc kunenus. IlocTosHCTBO TemIiiepaTypbl NpH
KUIIEHUA B OTKPBITOM cocyae. DOU3NYECKUH CMBICI YAEIbHOM TEIJIOTHI
napooOpa3oBaHMs U KOHJAEHcauuu. BrnaxHocTh Bo3ayxa. Touka pocel. CriocoObl
ONPENIEIICHNS BIAXKHOCTH BO3AyXa. | UTPOMETPBI: KOHAEHCAMOHHBIA U BOJIOCHOM.
[Icuxpomerp.

Pabora ra3a u napa npu pacumupenuu. TerioBele ABurarenu. [Ipumenenue
3aKOHAa COXPAHEHUS W TMPEBPALCHHUS DHEPIUM B TEIUIOBBIX JBHUIATEIIAX.
YcTpoicTBO M NpUHLMI AEUCTBUS ABUTaTeNsi BHyTpeHHero cropanusa (IBC).
Okozorudeckue mnpobaemsl npu ucnoiszoBanuu JIBC. YcerpolcTBO M HMpHUHLIUI
nerctBus napooit Typounsl. KI1/] TeroBoro nsuraresns.

KoumponwbHvle pabomoi

1o TeMe «TernoBbIe IBICHUSY;

0 TEME «ATperaTHble COCTOSIHUS BEILIECTBAY.

Jlabopamophvie pabomwi

1. Onpenenenue KoJnM4YecTBa TEIUIOTHI MPH CMEIIMBAHWUU BOJBI Pa3HOU
TEMIIEpaTyphl.

2. OnpeneneHue yIeabHONW TEIUNIOEMKOCTH TBEPAOTO TENA.

3. OnpeneneHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Temwl npoexkmos

«TennoemkocTh BemiecTs, uiau Kak cBapuTh 110 B OyMaxXHON KacTprOJIey,
«Hecropaemasi Oymaxkka, wunu HarpeBanwe B OrHe MEIHOW IPOBOJIOKH,
oOMOTaHHOW Oyma)kHOU ToJIOCKOW», «TeruoBbie nBurarenu, unu MccnenoBanue
MPUHLNINA JEUCTBUS TEIUIOBOM MAIIMHBI HA IPUMEPE OIBITA C AaHWJIMHOM U BOAOU

B cTakaHe», «Buasl Temonepenadyn B OBITY M TEXHUKE (aBHAIlUU, KOCMOCE,



MeauuuHe)», «lloueMy OHO Bce anekTpusyercd, win lcciienoBaHue SIBICHUN
ANEKTPU3ALUU TEI»

JJEKTPUYECKHUE ABJTEHUA

Onextpuzanus Tel. J[Ba pona aleKTpHUYECKUX 3apsioB. B3aumonenictBue
OJJHOUMEHHO W PAa3sHOMMEHHO 3apsHKEHHBIX TeEN. Y CTPOMCTBO 3JIJIEKTPOCKOIIA.
[Tonsitust 006 snexTpudeckoM mose. [lone kak ocoObiit BuA Matepuu. JlennmocTtb
AIEKTPUYECKOro 3apsiga. DNEKTPOH — YacTULA ¢ HAUMEHBIIUM 3JIEKTPUUYECKUM
3apsnoM. EnumHnina snektpudeckoro 3apsana. Ctpoenuwe atoma. CtpoeHue sapa
aToma.

Heiutponsl. [IpoTonsl. Moaenu atoMoB Bogopoa, renusl, JIuTus. oHbI.

OObscHEHNE Ha OCHOBE 3HAHUW O CTPOCHUHU aToMa 3JIEKTPU3ALUH TN IpU
CONPUKOCHOBEHMH, IEpeadye 4acTH DJIEKTPUYECKOrO 3apsiaa OT OJHOIO Tena K
ApyromMy. 3aKOH COXPaHEHHMsI JJIEKTPUYECKOro 3apsana. /[leneHue BemecTs Mo
CHIOCOOHOCTH MPOBOJUTH AJIEKTPUUECKHUI TOK Ha MPOBOAHUKY, MTOTYIPOBOAHUKHU U
JTUAJIEKTPUKHU. XapakTepHasi 0COOEHHOCTb MMOTYNPOBOJIHHUKOB.

DONEeKTpUYECKUA TOK. YCIIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
MCTOYHUKHN 3JIEKTPUYECKOTO TOKA. DJIEKTPUYECKAS LIENb U €€ COCTaBHBIE YACTH.
VYcnoBHble 0003HAUEHUS, NPUMEHSEMbIE Ha CXEMax »JJIEKTPUYECKHX Iemnei.
[Ipupona nsnekTpuueckoro Toka B MeTauiax. CKOpPOCTh pacHpoCTpaHEHUs
AJEKTPUYECKOTO TOKA B TMPOBOJHMKE. JIEWCTBUS  DIIEKTPUUECKOrO  TOKAa.
IIpeBpalieHre SHEPIrUn dJIEKTPUIECKOTO TOKA B APYIUE BUBI SHEPTUM.

Hanpasnenue osnextpuueckoro Toka. Cunma Toka. HTEHCMBHOCTH
aneKTpuyecKoro toka. dopMyna sl OnpeneseHusl CUJIbl TOKA. EIMHMIBI CUIIBI
toka. HazHauenune amnepmerpa. Brirrouenune ammepmerpa B uenb. OnpeneneHue
LEHBI JIEJICHUSI €0 IIKAJIbl. DJIIEKTPUUYECKOE HANPSIKEHNE, €ANHUIA HANPSKEHUS.
dopmyna At ONpEAECIEHUs HaNpsiKeHusl. V3Mepenne HanpsiKeHHUs1 BOJIbTMETPOM.

Bxitouenue BoapT™METpa B Lenb. OnpeneneHue HeHbl IeJIEHUS €ro NIKaJbl.
DJIEKTPUYECKOE CONMPOTUBIICHUE. 3aBUCUMOCTh CHJIbI TOKA OT HAIPSDIKECHHS TpHU
IIOCTOSTHHOM ~ CONPOTUBIICHUHM. Ilpupoma  3JIEKTPUYECKOrO  CONPOTUBIICHUS.

3aBHUCHUMOCTD CHJIBI TOKA OT COIIPOTHUBJICHUS ITPU TOCTOAHHOM HAIIPSIKCHUH.



3akoH Oma mis ydactka nend. COOTHOLIEHHWE MEXAY CONPOTHUBICHUEM
IPOBOJHUKA, €ro JJIUHOM M IUIOWAAbI0 IONEPEYHOr0 CEYEHUs. Y AeNIbHOE
CONMPOTHUBJICHUE TpoBOAHUKA. [IpuHIMI JeHCTBUS W Ha3HAYEHUE pPEOoCTara.
[TonkmtroueHue peocrara B LEMb.

[locnenoBarenbHOE ~ COEAMHEHUE  MPOBOJHMKOB. ConpoTuBieHue
MOCJIEIOBATEIBHO COCAMHEHHBIX MPOBOAHUKOB. Crjla TOKA U HANpPSHKEHHUE B LEMU
IpHU MOCJENI0BATENbHOM coequHeHuu. [lapamienbHoe coequHEHNnE NPOBOAHUKOB.
CompoTuBiieHHE JBYX NapajUieIbHO COEAMHEHHBIX MPOBOAHMKOB. Cuia TOKa U
HaIpsHKEHUE B IENU NPU MMapauIeIbHOM COEIMHEHUU.

PabGora »snektpuueckoro Toka. dopmyna mjisi pacyeta pabOThl TOKa.
Enununel paboTsl Toka. MOIIHOCTE 3€KTpUUecKoro Toka. @opmMyiia s pacyera
MOIIHOCTU Toka. Dopmyina s BeIYUCIHEHUST paOOThI AJIEKTPUUYECKOTO TOKa Yepes
MOILHOCTh U BpeMsi. EqunHuibl paboThl TOKA, UCHOJIb3yeMble Ha IpakTUKe. Pacyer
CTOMMOCTH  M3pPacXOJOBaHHOM  3JIeKTpodHepruun. Popmyna s pacuera
KOJIMYECTBA TEIUIOTHI, BBIAEISIEMOr0 MPOBOJHUKOM IPU MPOTEKAHUU IO HEMY
AIIEKTPUYECKOTO TOKA.

3akoH [xoyns—IJlenna. KongencaTtop. D1€KTpOEMKOCTh KOHJAEHCATOPA.
PabGora oanexkTpuyeckoro TOJsS KOHAEHcaTopa. ENWHUIA  3IIEKTPOEMKOCTU
KOHJIeHcaTopa. Pa3muHble BUBI JaMIl, UCIIOJIb3YEMbIE B OCBEIICHUH. Y CTPOMCTBO
JaMIIbl HAKaJIUBaHUSI.

TennoBoe nelicTBUE TOKa. DJIEKTPUUECKHE HarpeBaTeNbHbIE HPHUOOPHI.
[TprunHbBI IEPErpy3KH B LIEMH U KOPOTKOTO 3aMbIKaHUSI.

[Ipenoxpanurenu.

Kpamxkospemennas konmponvnas paboma mo TeMe «IJEKTpU3alMsl Tell.
CrpoeHune atomay.

KoumponwbHvle pabomsi

o TeMaM «JJekTpuueckuid Tok. Hampsokenue», «ConpoTHBIIEHHE.
CoenuHeHne TpOBOTHUKOBY;

no TeMaM «PaboTa 1 MOIIHOCTH 3JEKTPUUECKOTO TOKa», «3akoH Jxoyns—

Jlennayn, «KoHeHcaTopy.



Jlabopamopnvie pabomol

4. COopKa 3IEeKTPUYECKON 1ENMU U U3MEPEHHUE CUJIbl TOKa B €€ Pa3IuYHbIX
Y4aCTKaXx.

5. 3sMepeHne HanpsKEHUs HAa Pa3IMYHbBIX YYACTKAX JIEKTPUUYECKON LIETIH.

6. MI3MepeHne CUIIbl TOKA U €0 PETYJINPOBAHUE PEOCTATOM.

7. VI3MepeHne CONMpPOTUBIICHHS] NMPOBOJHHMKA IPU MOMOIIM aMIIEpMETpPa U
BOJIBTMETPA.

8. I3mMepeHre MOIIHOCTU U PabOThI TOKA B AJICKTPUUECKOM JIaMIie.

Temvt npoexmos

«lTouemy oHO Bce »anekTpusyercs, win VcciaengoBanue SBICHUN
IEKTPU3ALUU TEM», «INEKTPUUECKOE IMOJe KOoHAeHcaTopa, win KoHneHcarop n
HIapuK OT HACTOJIBHOTO TEHHHUCA B NPOCTPAHCTBE MEXAY IUIACTHHAMU
KOHJIeHCcaTopa», «V3roToBIE€HHE KOHAEHCATOPa», «IJIEKTPUUECKUN BETEPY,
«CBeTtsiuecs cioBay, «[ anbBaHMYECKUN 37IeMEHT», « CTpoeHue aToma, nian OnbIT
Pezepdopna»

JJIEKTPOMATI'HUTHBIE ABJIEHUSA

MaruutHOe 10o€. YCTaHOBJIEHUE CBA3U MEKIY JJIEKTPUUECKHM TOKOM H
MAarHUTHBIM TOJIEM.

OnbeiT Opcrena. MarHuTHOEe MOJ€ MNPSAMOrO TOKAa. MarHuUTHBIE JIMHUU
MarHUTHOro MoJisi. MarHuTHOE Mojie KAaTymKd ¢ TOKOM. CrnocoObl M3MEHEHUs
MAarHMTHOTO JEHCTBUSI KATYIIKU C TOKOM. DJIEKTPOMAarHWUTHl U UX MPUMEHEHUE.
HcnbiTanue neiictBust anekrpomarnura. [loctosiHabie MarHutsl. B3aumoecteue
MarHuToB. OOBSCHEHHE MPUYMH OPUEHTALIMM SKEJIE3HBIX OINUJIOK B MAarHUTHOM
ToJIE.

MaruutHoe none 3eminu. J[elicTBUE MarHUTHOTO MOJS Ha NMPOBOJHUK C
TOKOM. Y CTPOMCTBO U IPUHIIUIT JECUCTBHUS JIEKTPOABUTATEIS IIOCTOSIHHOTO TOKA.

Koumponvnasa paboma 1o teme « NeKTPOMArHUTHBIE SIBICHUS.

Jlabopamophwvie pabomwi

9. COopKa 2JIeKTpOMarHuTa U UCIBITAHUE €T0 JICHCTBHS.

10. M3yueHue 31eKTpUUeCKOro ABUIaTeNsl IOCTOSIHHOTO TOKA (Ha MOJEINH).



Temvt npoexmos

«ITocrossHEBIC MarHuThl, Wik BoimreOHas 0ankay, «JlelicTBE MArHUTHOTO
noyis 3eMJM Ha TPOBOJHUK C TOKOM (ONBIT C MOJOCKAMU METaUIMYeCKOn
bobrn)»

CBETOBBIE SAABJEHUSA

Hctounuku cBera. EcTecTBEHHbIE M HCKYCCTBEHHBIE MCTOYHUKH CBETA.
To4yeuyHbIi UCTOYHUK CBETA U CBETOBOU Jyd. [IpAMoONMHENHOE pacnpOCTpAHEHUE
CBETa. 3aKOH MPSMOJMHEHHOro pacrpocTtpaHeHus cBeta. OOpa3oBaHUE TEHU U
noayTeHd. COTHEYHOE U JIYHHOE 3aTMEHUS.

SBnenusi, HaOMIOJaeMble NMPU TAJCHUM JIyda CBETA Ha TPaHUILy pazjena
IByx cpea. OTpakeHHUe CBETA.

3akoH oTpaxkeHus cBera. OOpaTUMOCTh CBETOBbIX Jyuel. Ilmockoe
3epkasio. [loctpoeHune wu3o0paxkeHus MpeamMeTa B IUIOCKOM 3epkaine. MHumoe
n300pakeHne. 3epKallbHOE W PacCeIHHOE OTpakeHue cBera. OnTudeckas
IJIOTHOCTh cpenbl. fBineHue mnpenomiieHus cBeTta. COOTHOIIEHHWE MEXAY YIJIOM
NMajJeHusT W YIJIOM TIPEJOMIICHHs. 3aKoH TnpenomiieHus cBeta. Ilokazarenb
MPEIOMJICHUS IBYX CPE/I.

Crpoenue rnaza. OyHKUMM OTAENBHBIX YacTed riaza. dopmupoBaHue
M300paKEHUS HAa CeTYaTKE IJasa.

Kpamxoepemennas xonmponvrnas paboma 1no TeMe «3aKOHbI OTPAKEHUS U
IIPEJIOMJICHUS CBETAY.

Jlabopamopnas paboma

11. M3y4yeHue cBOMCTB N300paKE€HUS B IMH3AX.

Temwl npoexkmos

«PacnipocTtpanenue cBeta, WM M3roroBieHue  KaMepbl-OOCKYpBI»,
«MHUMBIN PEHTT€HOBCKUN CHUMOK, WJIM L{BIMJIIEHOK B SIALIEY.

9 kace

3AKOHbBI B3BAUMO/JEVCTBUS U JIBUKEHUSA TEJI

Onucanue nBmxeHus. MarepuanbHas TOUKa Kak Mojenb Tena. Kpurepun

3aMEHBI Tena MaTEPUAITBHOU TOUKOU. [ToctymarenpsHOE JBU)KCHHUE.



Cucremanorcuera. llepememenne. Paznuune MexXay MOHATUAMH «IIYyTh» U
«mepemenieHue». HaxoxaeHue KoopAuHATh Tella 10 €ro Ha4yalbHOM KOOpAUHATE
U TIPOEKIMH BEKTOpa ImepemMenieHus. IlepeMemienne mnpu OPSAMOIMHEHHOM
PABHOMEPHOM JIBUKEHUMU.

[IpsAMONMHEHOE PaBHOYCKOPEHHOE [BM)KEHUE. MTIHOBEHHAs CKOPOCTb.
VYckopenue. CKOpoCTh MPSIMOJIMHEMHOTO PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk
ckopoctu. llepemenienne npu NPSAMOIMHEWHOM PAaBHOYCKOPEHHOM JIBHKEHUU.
3aKOHOMEpPHOCTH, MPUCYIIUE MPSMOJIMHENHOMY PaBHOYCKOPEHHOMY JBH>KCHUIO
0e3 HayajabHOM CKOpPOCTU. OTHOCUTEIBHOCTh TPACKTOPHUH, MEPEMEIIEHHUS, ITyTH,
CKOpPOCTH. l'eoneHTpruecKass M TEeNMOLICHTPUYECKass cucTteMbl Mupa. [IpmumHa
CMEHBI JHS U HOUU Ha 3emiie (B IeJIMOLIEHTPUUECKON CUCTEME).

[IprunHBI IBMKEHUS C TOYKH 3pEHUS APUCTOTENS U €r0 MOCIEA0BATENEH.
3akoH umHepuuu. IlepBbiii 3akoH HproToHa. MHEpuManbHBIE CHCTEMBI OTCUETA.
Bropoii 3akon Herotona. Tperuii 3akon Hpiorona. CBoOomHOE MajieHUE Tell.
VYckopenue cBoboaHoro mnazeHus. [lajeHue Tenm B BO3AYXE U Pa3peKeHHOM
IIPOCTPAHCTBE. Y MEHBIIEHUE MOAYJIA BEKTOpPA CKOPOCTU IPU IPOTHUBOIIOIOKHOM
HaIpaBJIEHUU BEKTOPOB HAYaJIbHOM CKOPOCTH U YCKOPEHHSI CBOOOJIHOTO MaCHUS.
HesecomocTs.

3aKOH BCEMHUPHOTO TATOTEHHS M YCJIOBUS €ro IPUMEHHMOCTH.
['paBUTALIMOHHAA MOCTOSIHHAsA. Y CKOpEHUE CBOOOJHOIO MaJieHus Ha 3emiie U
Ipyrux HeOeCHBIX TeiaX. 3aBUCUMOCTb YCKOPEHHs CBOOOJHOTO MaJEHHSI OT
IIMPOTHI MECTA U BBICOTHI HAJT 3€MJICH.

Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Buabel TpeHus: TpeHue mokos,
TPEHUE CKOJBXEHUS, TpeHHe KaueHus. Popmyrna uisl pacyeTa CUJIbl TPEHUS
CKOJIb)KeHHUs. [Iprumepsl Moae3Horo nposiBIEHUS TPEHHUS.

[IpssMonuHEiHOE W KPHUBOJIMHEMHOE JBUXKEHHWE. JIBMXKEHME Tena 110
OKPYKHOCTH C TIOCTOSIHHOM II0 MOZYJIIO CKOpPOCThIO. lleHTpocTpemurensHOe
yckopenue. MckyccTBeHHbIE cyTHUKH 3emutd. [lepBas kKocMudeckasi CKOpOCTb.

Nmnynsc Tena. 3aMKHyTast cucrema Tell. I3MeHeHrne MMITYJIbCOB TeJl MPU

UX B3aUMOJECHCTBUM. 3aKOH COXpaHeHus wumnyibca. CymHOCTh W TNPUMEPHI



peakTUBHOrO JBWKEeHUS. Ha3zHaueHwe, KOHCTPYKUUS W MPUHIUI JACUCTBHUS
pakeTbl. MHOTOCTyIIEHYaThIe pakeThl. PaGoTa cuibl. PaboTa CHITbI TSDKECTH U CHITBI
YIOPYTOCTH. [ToTeHunanbHas SHEPTHUSL. [ToTeHunanbHas SHEPIus
ynpyroaegopmupoBanHoro tena. Kunetnueckas sueprusi. Teopema 06 u3sMeHEHUH
KMHETUYECKOU SHEPTUr. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUU.

Koumponvnaa paboma no teme «3aKOHbI B3aUMOJEHUCTBUSI U JBUKEHUS
TE.

Jlabopamophvie pabomwi

1. ccnenoBanue paBHOYCKOPEHHOIO JIBMXKEHUS 0€3 Ha4aIbHON CKOPOCTH.

2. V3mepeHune yCKOpeHHst CBOOOTHOTO MaCHHS.

Temwl npoekmos

«OKCIIEpUMEHTANIbHOE ~ MOATBEP)KJECHUE  CIPABEMJIMBOCTH  YCJIOBHS
KPUBOJIMHEMHOTO  JIBMKEeHUA Tenm», «lMctopuss pa3BUTHSL HCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIM U PEIIAEMbIE C HMX MOMOIIbI HAYYHO-UCCIIEI0BATEIbCKUE
3a/1auym»

MEXAHNUYECKUE KOJIEBAHUSA U BOJIHBI. 3BYK

[Ipumepsl konebOarenbHOro JBHKEHHA. OOIIMe 4YepThl pPa3HOOOpPa3HBIX
KojeOanuii. JluHamuka koneOaHWil TOPU3OHTAIBHOTO MPYKWHHOTO MasiTHUKA.
CBoOomHBIE KOJeOaHUs, KojJeOaTeIbHBIE CHUCTEMBI, MAasSTHUK. BeJIWYuHEL,
XapaKTepU3yIOIINe KoJaedaTelbHOEe JBUKEHUE: aMIUTUTY1a, IEPUOJI, 4acToTa, (aza
KoJjieOaHuii. 3aBUCMMOCTh TEpHUoJia M YaCTOThl MasTHHKA OT JJWHBI €r0 HUTH.
["apmonundeckue koseOaHusl.

[IpeBpaiieHrie MeXaHWYECKOM SHEPruu KoJjieOaTeNbHOW CHUCTEMBI BO
BHYTPECHHIOI. 3aTyxaromme KoJjiebanus. BriHyxneHnele konebanus. Yactora
YCTAHOBMBIIIUXCS ~ BBIHY)KJCHHBIX  KoJieOaHMM. YCIIOBUS  HACTYIUICHUS W
dbu3nyeckass CyIIHOCTh SIBJICHHMSI pPE30HAHCA. YUeT pe30HaHCAa B TMPAKTHKE.
MexaHu3M pacmpocTpaHEHUsT YOPYrux KojiebaHui. MexaHWYeCKHue BOJHBI.
[Tonepeynbie U MPOAOJBHBIC YIIPYTHE BOJIHBI B TBEPABIX, KUJIKUX U Ta3000pa3HbIX
cpenax. XapakKTepUCTHUKA BOJH: CKOPOCTb, JJIMHA BOJIHBI, 4YacTOTa, MEPHUOJ

koneOannii. CBA3b MCXKIY OTHMH BCJINYMHAMHU. HcTounuku 3ByKa — T¢ClIa,



koneomomuecs ¢ 4dacrotor 16 I'm — 20 xl'm. VYapTpasByk u HH(pPa3BYK.
Dxonokanus. 3aBUCUMOCTb BBICOTHI 3ByKa OT YaCTOTHI, @ TPOMKOCTH 3BYyKa — OT
aMIUTATYAbl KOJEOAHWNW M HEKOTOPBIX JIpyrux mnpuuuH. TemOp 3Byka. Hamuuue
cpeabl — HEOOXOJIUMOE YCIOBUE pacmpocTpaHeHusi 3ByKa. CKOpOCTh 3ByKa B
pa3nuuHbIX cpenax. OTpaxkeHne 3ByKa. IX0. 3BYKOBOM pE30HAHC.

Komwmponvuas paboma no teme «MexaHWYeCcKHe KOJieOAHUS W BOJIHBI.
3BYK».

Jlabopamopnas paboma

3. MHccnenoBaHue 3aBUCUMOCTH TI€pUOJA U  YacCTOThl CBOOOHBIX
KOJIeOAHU MasiTHUKA OT JIJTUHBI €T0 HUTH.

Temwl npoekmos

«OnpeneneHue  KaueCTBEHHOM  3aBUCHMOCTH  TEpuUojJia  KoJieOaHUi
MPYKUHHOTO MasgTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHB», «OmnpeaencHue
KaueCTBEHHOW 3aBHCHUMOCTU TEpHOJa KOJIeOaHWH HUTSHOTO (MaTeMaTH4eCcKOro)
MasiTHUKa OT BEJMYMHBI YCKOPEHHUS CBOOOJHOTO TMAJCHUs», «YIbTpPa3ByK U
uH(pa3BYyK B IPUPOJE, TEXHUKE U METUIIUHEY.

JJEKTPOMAT'HUTHOE ITOJIE

HUcrounnkn wmarautHOro mojs. Iwumore3a Awmmepa. ['paduueckoe
W300pKEHHE MArHUTHOTO TMOJsA. JIMHUM HEOMHOPOJHOTO U  OJHOPOJIHOTO
MarHuTHOrO 1oJsA. CBs3p HANpaBIEHUS JIMHUM MAarHUTHOTO TIOJISI TOKa C
HaIpaBJeHUEM Toka B mpoBojHuke. [IpaBmiio OypaBuuka. [IpaBuiio mpaBoit pyku
IJIs coJieHOMAa. JleMCTBME MarHMTHOrO IOJ1 Ha MOPOBOJAHUK C TOKOM M Ha
JOBIKYIIYIOCS — 3apsDKEHHYIO dactuny. [lpaBuno ieBoii pyku. HMuaayknus
MAarHUTHOIO TOJsA. Moayiib BEKTOpa MarHUTHOM MHAYKUWHW. JIMHUM MarHUTHOU
MHIYKIAHW. 3aBUCUMOCTh MArHMUTHOTO TOTOKA, MPOHU3BIBAIOIIETO IUIOMIA/Ib
KOHTYpa, OT IO KOHTYpPa, OPUEHTALUH IUIOCKOCTH KOHTYpa MO OTHOILIEHUIO
K JIMHUASIM MarHUTHOM MHAYKIUMU U OT MOAYJS BEKTOpa MarHUTHON HHAYKIUU
MarHUTHOTO TOJISI.

Onbitel  ®apanes. IlpuunHa BO3HMKHOBEHMSI HMHAYKIIMOHHOTO TOKA.

OHpCJICJIeHI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HMHAYKIOWH. TexHudeckoe IMPUMCHCHUC



aBjeHUsl. BO3HUKHOBEHHE WHIYKIMOHHOTO TOKAa B aJIOMUHHUEBOM KOJbLIE MOpU
U3MEHEHUM NPOXOIAIIEr0 CKBO3b KOJIBIIO MArHUTHOTO MoToka. OnpeneneHue
HaIlpaBJICHUS] MHIYKIUOHHOrO Toka. IIpaBuno JleHna. fIBneHus caMOMHIYKLIHH.
NHIyKTUBHOCTb. DHEPTHsI MATHUTHOTO TOJIS TOKA.

[TepemeHHbIM AJIEKTPUYECKUHN TOK. DJIEKTPOMEXAHUYECKUN
WHIYKIIMOHHBIA TeHepaTop (Kak mpumep — rugporeHeparop). [lorepu snepruu B
JIDII, cmocoOwbl yMmeHbllleHUsI ToTepb. HasHaueHuwe, yCTpOMCTBO M MPHUHIIMII
nercTBus TpaHchopmaropa, €ro NpuMEeHeHHe MpHU Nepeiayde AMEKTPOIHEPTUH.

DNEeKTPOMarHuTHOE I0JIe, €r0 MCTOYHMK. Pazmuume Mexay BHXPEBBIM
ANEKTPUYECKUM M AJIEKTPOCTATUYECKUM TMOJISIMU. DJIEKTPOMArHUTHBIE BOJIHBIL:
CKOpPOCTb, MONEPEYHOCTh, JJIWHA BOJHBI, IPUYMHA BO3HUKHOBEHHUS BOJIH.
[lomyyenue w© perucTpauust 3JIEKTPOMATHUTHBIX BOJIH. BBICOKOYAaCTOTHBIE
AJIIEKTPOMArHUTHBIE KOJEOaHUs M BOJHBI — HEOOXOJMMBIE CpEJCTBA s
OCYLIECTBJICHUS PAIUOCBA3H.

KonebaTenbHblii KOHTYp, MOJIYYEHHE JIIEKTPOMAarHUTHBIX KOJIEOaHUI.
®opmyia TomcoHa. biok-cxema mepefarolero U IpUEMHOIO YCTPOWCTB IS
OCYUIIECTBJICHHUS PATUOCBA3H. AMIUIMTYJHAsS MOIYJISUUA M JETEKTUPOBAHUE
BBICOKOYACTOTHBIX KOJICOAHMIA.

Nurepdepentuss u  nudpakmus cBera. CBeT Kak YaCTHBIA CiTydai
ANEKTPOMATrHUTHBIX ~ BOJH. JlMama3oH BHJIMMOIO M3Jy4Y€HUs Ha  IIKale
AJIEKTPOMATrHUTHBIX BOJIH. YacTHIIBI AJIEKTPOMArHUTHOTO M3Iy4YeHUs — (DOTOHBI
(xBaHTHI). SIBIEHUE TUCTIEPCUU.

Paznoxxenue Oenoro cBeta B crnektp. llomydeHue Oenoro cBera myTem
CIOXKEHHUS CHEKTpalbHbIX M[BEeTOB. llBera Ten. Ha3zHaueHue u  ycTpOMCTBO
cnektporpada M crekTpockomna. Tumbl ontuyeckux cnekTpoB. CIUIONIHOW U
JMHEWYaThle CIEKTPhl, YCIOBHUS UX TnonydeHus. CHEeKTpbl HUCIOYyCKaHUS H
noryomenus. 3akoH Kupxroda. CnexkrpanbHbld aHaMW3. ATOMBI — HCTOYHUKHU
U3ITy4eHUs] U ToTJomieHust cBeta. OObsICHEHNE M3TyYEHUs W TOTJIOLIEHUs CBETa
aTOMaMH U MPOUCXOXKICHUS JIMHEHYAThIX CIIEKTPOB Ha OCHOBE MOCTynaToB bopa.

Konmponvnas paboma 1o teme «JI€KTPOMArHUTHOE TOJIEY.



Jlabopamopnvie pabomol

4. VI3yueHue ABIICHUS 3JIEKTPOMArHUTHOM MHAYKIIUH.

5. HaGnrogeHue CruioniHOro v JTUHEHYaThIX CIIEKTPOB UCITYCKAHUS.

Temvt npoexmos

«Pa3ButHe cpeAcTB M CIOCOOOB Tmepenayd HHPOPMAIMM Ha JaJeKue
paccTosHUs C APEBHUX BPEMEH W N0 HAUX JHEW», «MeTol CHEeKTpalbHOTrO
aHaJIu3a U €ro IPUMEHEHHE B HAYKE U TEXHUKEY.

CTPOEHUE ATOMA U ATOMHOI'O SAAPA

CnoXHblii COCTaB pPaJAMOAKTUBHOTO W3IyYEHHs, O-, [- U 7Y-4aCTHIIBL
Mopens atoma Tomcona. OmbiTel Pesepdopna 1o paccesHUIO 0-4acTHII.
[InanerapHas mozeinb aroma. [IpeBpanienus sauep npu paguoakTUBHOM pacrajie Ha
IIpuMepe o-pacnajga paaus.

OO0o3HaueHue sAep XHMMUYECKUX 3JIEMEHTOB. MaccoBoe M 3apsI0BOE
yycia. 3aKOH COXPAHEHHWSl MacCOBOIO 4YHMCIAa W 3apsAla NpU PaguOaKTHBHBIX
npeBpaieHusx. Haznauenne, yCTpoMCTBO M IPUHLIMII IEVCTBUA cueTurKa | eirepa
U kamepsl Busibcona. BeiOuBaHue o-4acTuIlaMu MPOTOHOB U3 SJEP aToMma a3oTa.
HaGmonenue dotorpaduit obpasoaBmuxcs B kamepe BuibcoHa TpeKOB YacTuil,
Y4acCTBOBABIIMX B siAepHOM peaknuu. OTKpbITUE W CBOWCTBA HEWTPOHA.
[IpOTOHHO-HEUTPOHHAA MOJAEND SAIPa.

®u3N4ecKUii CMBICII MAacCOBOTO U 3apsnoBoro uwucesn. OcCoOOEHHOCTH
AnepHbIX cuil. M30Tombl. DHEprus CBs3U. BHYTpEHHsISI SHEprus aTOMHBIX SIIEP.
B3aumocBsa3p Maccel U sHepruu. Jedext macc. BwineneHue wiam morjoleHue
DHEPIUM B ANEPHBIX peakuusax. JlemeHuwe sAnpa ypaHa. BeigeneHue >HEpTHM.
VYcioBus TNPOTEKaHHs YNOPABIAEMOM UENHOW peakuuu. Kpurtuueckas Macca.
HazHnauenue, yCcTpoNCTBO, MPUHIMII JEUCTBUS SIAEPHOIO PEAKTOPA HA MEIJIEHHBIX
HeliTpoHax. [IpeoOpa3zoBaHue »SHEPruu saep B IJIEKTPUUYECKYIO SHEPTHIO.
[IpeumymectBa u Hegoctatku ADC nepen IpyruMu BUJaMH 3JIEKTPOCTAHIUH.

buonornueckoe JIEHCTBUE panuanum. dusznueckue BCJIMUHNHBI:
NOTJIOUICHHAs /10332 W3JIyuyeHHus, KO3((UIHUEHT KauyecTBa, HKBUBAJCHTHAs /103a.

Bnusaue PaaArOAKTUBHBIX H3Hy‘I€HHﬁ Ha JXMBBIC OPTraHU3MBEI.



[lepuon momypacnaga paadOaKTUBHBIX BELIECTB. 3aKOH PaAUOAKTUBHOIO
pacnaga. CrnocoObl 3alUThl OT pagualuu. YCIOBUS NPOTEKAHUS W MPUMEPHI
TepMOsIepHbIX peakuuii. Ucrounuku sHeprun ConHUA U 3BE3I.

Koumponvnaa paboma no teme «CTpoeHHEe aToMa M aTOMHOIO sfpa.
Hcnonp30BaHnE SHEPTUU ATOMHBIX SIAEPY.

Jlabopamophwvie pabomwi

6. lI3MepeHne ecTeCTBEHHOTO paJiialliOHHOTO (hOHA TO3UMETPOM.

7. N3yuenue nenenus siapa aTroma ypaHa 1o ororpadun Tpekos.

8. M3yueHue TpEKOB 3apsKEHHBIX YACTHIL 1O TOTOBBIM (poTorpadusim»
(BBITIOJIHSIETCS IOMA).

Tema npoexma

«HeratuBHOoe BO3A€WCTBUE pagualuu (MOHU3UPYIOIIUX HU3IyYEHUN) Ha
KUBBIE OPTraHU3MBbI U CIIOCOOBI 3aLIUTHI OT HEEH

CTPOEHME 1 3BOJIIOLMS BCEJIEHHON

CocrtaB Conneynoil cucteMbl: ComHIle, BOCEMb OOJBIINX IUIAHET (ILIECTh
U3 KOTOPBIX HMMEIOT CIIyTHUKH), MSATh IUIAHET-KAPIMKOB, ACTEPOUABI, KOMETHI,
MeTeopHbie Tena. DopmupoBanrne COTHEUHOW CUCTEMBI. 3€MJISL U TUIAHEThI 3€MHOM
IpyIIIBIL.

OOIIHOCTh XapaKTEPUCTUK IIJIaHET 3eMHOW rpynmnbl. [lmaHeTbI-ruraHtsbl.
CnyTHUKM W KOJblLA IJJaHET-TUraHToB. Manbie Tena COJHEYHON CHUCTEMBI:
acTepou]ibl, KOMETbI, MeTeopHble Tena. OOpa3zoBaHHe XBOCTOB KoMeT. PaguaHr.
Merteoput. bonuza. ConHile U 3Be31bl: ciaouCTas (30HHAs)) CTPYKTypa, MarHUTHOE
noJie.

Hcrounnk sHeprun ConHIAa W 3B€31 — TEIUIO, BBIAEISEMOE IPHU
POTEKaHUU B UX HeJlpax TepMosiiepHbIX peakiuil. Ctaauu 3Bostonnu ColHua.

lNanaktuku. Meraranaktuka. Tpyu BO3MOXKHBIE MOAENN HECTAMOHAPHOU
Bcenennoit, mnpennmoxenuole A. A. ®puamaHoM. OKCHEPUMEHTAIBHOE
noaTBepkaeHue Xab0som pacumpenus: Beenennoit. 3akon Xa006ma.

Temwl npoexkmos



«EcTeCTBEHHBIE CIIyTHHKM IUIAHET 3€MHOM Ipynnel», «EcTecTBeHHBIE

CIIYTHUKHU IINIAHCT-TUTAaHTOB).

TemaTHyeckoe NVIAHUPOBAHUE

7 kaace (PM)
Ne Koa-Bo
Tema ypoka
ypoKa 4acoB
1 dusmka - HayKa 0 IPUPOJIE. 1
2 duznyeckue BeUYUHbL. M3Mepenne Gpru3nueckux BeJIUYUH. 1
3 Jlabopamopnas paooma Ne 1 «Onpedenenue uenvl oenenus 1
u3MepumesbHo20 NPUHOPaA ¢ yuemom nozZpeutHnocmeit»
4 dusuKa U TEXHHUKA 1
5 CrpoeHnue BeniecTBa. MoJEKyIIbI 1
6 Jlabopamopuas pavoma Ne2 «H3zmepenue pazmepos manvix mesy 1
7 JIBmxenue Moliekyn. BzaumoielicTBrue MOJIEKYIL. 1
8 ArperaTtHble COCTOSIHHSI BEIIECTBA 1
9 Pa3znuune B MONEKYISIPHOM CTPOSHUH TBEPABIX TET, )KUIKOCTEH U Ta30B 1
10 KonrpoJabnas padora Ne 1. «CTpoeHue BemecTBa) 1
11 | Cxopocts. Equnuiier ckopoctu 1
12 | Pacder ckopocCTH, TyTH U BPEMEHH JBHKECHUS 1
13 CamocrositesbHasg padora Ne 1. «CkopocTb, myTh, Bpemsi». MHepius 1
14 Bzaumoneiicteue Ten. Macca tena. EnuHuIBI Macchl. 1
15 | Jlabopamopnas paboma Ne3 «H3mepenue maccol seujecmea na 1
POIUAICHBIX ecaxy
16 | [InoTHOCTH BemecTBa. PacueT Macchl 1 0ObeMa BelecTBa 1o ero 1
TUTOTHOCTH
17 | Jlabopamopnas paboma Ne 4. «H3mepenue oovema menay 1
18 | Jlabopamopnas paboma Ne 5 «Onpeodenenue niomuocmu ewiecmear 1
19 | Pemenue 3a1a4 Ha omnpeesieHUe MIIOTHOCTH, Macchl, 00bEMa Tela. 1
20 | KonrpoabHasi padora Ne 2. «[110THOCTH BelIeCTBaY 1
21 | Cuna. SBnenwne Tsarorenus. Cuia TSKECTH. 1
22 | Cuna ynpyroctu. 3akoH ['yka 1
23 | Jlabopamopnasn paboma Ne 6 «Hccnedosanue 3agucumocmu cuiisl 1
ynpyzocmu om yOauHeHus nPYHCUHbvl
24 | Bec Tena. CBsi3b MEXY CHIION TSHKECTH M MACCOH Teja 1
25 | Jlabopamopnas paboma Ne7 «I padyuposanue npysxcunvt u usmepenue 1
cul OUHAMOMEMPOM»
26 | CamocrosTeabHas padora Ne 2. « CHIIBI». 1
27 | Cnoxenue cui. ['paduueckoe n300pakeHUE CHITBI. 1
28 | Cuna tpenus. Tpenue nokos. TpeHue B IpUpoJie U TEXHUKE. 1
29 | Jlabopamopnas paboma Ne 8 «Hccnedosanue 3asucumocmu cuiot 1
MPEHUA CKOIbIHCEHUA OM CUIBL HOPMATbHO20 0A8EHUAN.
30 Pemenne 3amay «Buasr cym 1




Ne Koa-Bo
Tema ypoka
ypoKa 4acoB

31 | KoHTpPOJILHO-0LEHOYHASI MPOLIeAYPa B PAMKAX MPOMEKYTOYHOI 2

32 | arrectanmm (3UMHsS ceccus)

33 JaBnenue. EnuHMIBI JaBICHUS. 1

34 | Jlabopamopnas paboma Ne 9 «H3mepenusn oasnenus meepoozo mena 1
Ha onopy»

35 CamocrositeabHasi padora Ne 3. «/[aBjenne Tesay. JlaBienue rasa. 1

36 | I[lepenava maBneHHst )KUAKOCTSIMH U razamu. 3akoH [lackans 1

37 | JlaBieHue B )KUAKOCTH U Ta3e. PacueT naBiieHUs )KUAKOCTH HA JIHO U 1
CTEHKH cocyJia

38 | Coobmaromnrecst CoCy/Ibl 1

39 | Bec Bozmyxa. ATMochepHOE JTaBlIeHUE 1

40 | U3mepenue aTMOC(hHEPHOTO JaBICHHMS. 1

41 | bapomertp - anepou. ATMOchEpHOE JaBlICHUE HA Pa3IMYHBIX BHICOTaX 1

42 | MaHOoMeTpBI 1

43 | [lopurHeBO# KUIKOCTHBIN Hacoc. ['uapaBirdeckuii mpece 1

44 CamocrosiTesbHas padora Ne 4. «/laBjieHne xKUIKOCTEH U Ta30B» 1

45 | [eiicTBHe XUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJ0. 3aKOH 1
Apxumena

46 | Jlabopamopnas paboma Ne 10 «Onpedenenue evbtmaiKkuearowieii Cubl, 1
oelicmeayrouieil Ha NOZPYHCEHHOEe 8 HCUOKOCHIL Mel0»

47 | IlnaBaHue Tel. 1

48 | Pemenue 3a1a4 1o TeMe «Y CIIOBUS IIABAHUS TEID) 1

49 | Jlabopamopnasn paboma Ne 11 «Boiacnenue ycnosuii niasanus mena 6 1
HcuoKocmu)

50 [TnaBanue cymoB. Bo3nyxormiaBanue. 1

51 | Pemenwue 3ama4 mo Teme « uapocTaTHKa 1

52 | KourpoabHasi padora Ne 4 «Pacuer 1aBjieHusi pa3HbIX TeJD» 1

53 Mexanunueckast padota. Enunuiiel paboTsl 1

54 MomtHocTh. EquHUIIBI MOIITHOCTH 1

55 | IIpocTeie MexaHU3MBIL. Peraar. MOMEHT CHITBI 1

56 | Jlabopamopnas paboma Ne 12 «Buviacnenue ycnosus pasnoeecus 1
puluazay

57 CamocrosiTesbHas padora Ne 5. «PaGoTra 1 MOIIHOCTB)» 1

58 | Bioku. «3omoroe nmpaBuiio» Mmexanuku. KITJI Mmexanuzmos 1

59 | Jlabopamopnasn paboma Ne 13 «Onpedenenue KII/] npu nooveme mena 1
N0 HAKJIOHHOU NIOCKOCHUY

60 | Dueprusa. KuHetndeckas u mOTeHIMATBHAS YHEPTHUSI. 1

61 3akoH coxpaHeHwust dSHepruu. [IpeBpaieHne 0 JHOTO BH/1a MEXaHUYECKOU 1
SHEPIUU B Ipyrou

62 | Pemenwue 3aqau o Teme «PaboTa 1 MOITHOCTh. DHEPTHUs 1

63 | KourpoabHasi paora Ne 5. «PadoTa H MOIIHOCTH. JHEPTHs» 1

64 CrpoeHnue BeniecTa. B3anmoseiicTeue Ten 1




Ne Koa-Bo
Tema ypoka
ypoka 4acoB
65 | JlaBieHue TBEpABIX TEN, XKUAKOCTEH U Ta30B. 1
66 Pabora. MomHocTs. DHeprusi. 1
67 | KoHTpoJbHO-0OLIEHOYHAS MPOLIEYPa B PAMKAX NMPOMEKYTOYHOMI 2
68 | arrecranmm (nerHas ceccus)
7 kaace
Ne Koa-Bo
TeMma ypoka ¢ 00s13aTeJIbHBIM Bbl/IeJIECHHEM KOHTPOJIS
ypoka 4acoB
1 ®dusnka - HayKa 0 IPUPOJIE. 1
2 Ouznyeckue BeIUYUHbL. M3Mepenne Gpru3ndeckux BEIUYUH. 1
3 Jlabopamopuasa paboma Ne 1 «Onpedenenue yenvl 0enenus 1
U3MepumenbHo20 npudopa ¢ yuemom nozpeutnocmeil»
4 dusuKa U TEXHUKA 1
ITEPBOHAYAJIBHBIE CBEJJEHUS O CTPOEHWN BEILIECTBA 6
5 Crtpoenue BemiecTBa. MoJeKyIbl 1
6 Jlabopamopuasa paboma Ne2 «H3zmepenue pazmepos manvix me» 1
7 JIBr>keHue MoseKysl. B3aumoaencTeue MOJIeKyIl. 1
8 ArperaTHble COCTOSHUS BEIIECTBA 1
9 Paznuune B MOJIEKYIISIPHOM CTPOEHUM TBEPJBIX TEJI, KHUIKOCTEH U 1
ra3oB
10 KonTtpoubnasi padora Ne 1. «CTpoenne BemecTsa» 1
11 Cxopoctbs. EnMHHLIBI cCKOpOCTH 1
12 Pacuer ckopocTtu, myTH ¥ BpeMEHU JIBHKEHUS 1
13 CamocrositeibHas padora Ne 1. «CkopocTh, MyTh, BpeMsi». 1
Nuepuus
14 BzaumoneiictBue Ten. Macca Tena. ETUHNUIIBI Macchl. 1
15 Jlabopamopnasa paboma Ne3 «H3mepenue maccol 6euecmea Ha 1
POIYANCHBIX 8ECAX)
16 ITnoTrHOCTE BeliecTBa. PacueT Maccesl M 00beMa BEIECTBA 110 €r0 1
TUIOTHOCTH
17 Jlabopamopunaa paboma Ne 4. «H3mepenue o0vema mena) 1
18 Jlabopamopnaa paboma Ne 5 «Onpedenenue nnomunocmu 1
eeuwecmear
19 Pemenue 3amay Ha onpesieieHre MIOTHOCTH, MacChl, 00bEMa Tea. 1
20 KonTpoubnas padora Ne 2. «I[lnoTHOCTH BemecTBa» 1
21 Cua. SIBnenue tsarotenus. Cuiia TSHKECTH. 1
22 Cuna ynpyroctu. 3akoH ['yka 1
23 Jlabopamopnan paboma Ne 6 «Hccnedosanue 3agucumocmu cuivl 1
ynpyzocmu om yOnuHeHUs RPYHCUHbL
24 Bec Tena. CBsi3b MEXy CUIION TSKECTH U MAacCOM Tela 1
25 Jlabopamopuasa paboma Ne7 «I padyuposanue npyx;cunot u 1




Ne Koa-Bo
TeMma ypoka ¢ 00s13aTeIbHBIM BblIeJIECHHEM KOHTPOJIS
ypoKa 4acoB
uzmepeHnue cuil OUHAMOMEMPOM)»
26 CamocrositebHast padora Ne 2. «CHiibD». 1
27 Crnosxenue cui. ['padudeckoe n300pakeHUe CUITHIL. 1
28 Cuna tpenus. Tpenue nokos. TpeHue B npupojie U TEXHUKE. 1
29 Jlabopamopuasa paboma Ne 8 «Hccnedosanue 3agucumocmu cuivl 1
MPEeHUA CKOJIbHCEHUS O CUIbL HOPMATIbHOZ20 0A6IEHU).
30 Peenue 3anau «Buasl cumy» 1
31 KonTposbHas pa6ora Ne 3. «ATOru nepBoro moryroaus» 1
32 HaBnenue. EnMHUIIBI TaBICHUS. 1
33 Jlabopamopuasa paboma Ne 9 «H3mepenus oasnenus meepoozo 1
meina Ha onopy»
34 CamocrositesbHast padora Ne 3. «JlaBjieHue Tesna». J[aBieHue raza. 1
35 [lepenava naBieHus KUAKOCTAMHU U razamu. 3akoH [lackans 1
36 JaBnenue B ®KUAKOCTHU U raze. Pacuer naBieHus »KUIKOCTH HA JHO U 1
CTEHKH cocyia
37 CooOmaromuecs COCyIbI 1
38 Bec Bo3znyxa. ATMoc(hepHOe TaBieHue 1
39 H3mepeHune aTMOCEpHOTO AaBJICHUS. 1
40 bapomerp - anepoun. ATMochepHOe JaBIeHUE Ha PA3TUIHBIX BBICOTAX 1
41 ManomeTpsl 1
42 [TopuiHeBo# KUIKOCTHBIN Hacoc. [ napaBIudecKuii mpecc 1
43 CamocrositesbHas padora Ne 4. «/laBiieHne :KUAKOCTEH U Ta30B» 1
44 JleiicTBHE )KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TEJO. 3aKOH 1
Apxumena
45 Jlabopamopuasa paboma Ne 10 «Onpedenenue evimanxkuearouiei 1
cunvl, oelicmeylouieil Ha NOZPYHCceHHOoe 8 HCUOKOCHb mel0)
46 [TnaBanwue Tem. 1
47 Pentenne 3amad mo reMe «Y CI0BHA IUIaBaHUS TE 1
48 Jlabopamopnasa paboma Ne 11 «Beiacnenue ycnosuii nnaganus 1
mena 6 HUOKOCmu»
49 [TnaBanue cynos. BozayxoraBanue. 1
50 Pemenue 3amau mo reme «[ mapocraTuka 1
51 KonTpoubHnasi padora Ne 4 «Pacyer naBjieHUs1 pa3HBIX TeJ» 1
52 Mexannueckas pabota. EquHuiibl paboTs 1
53 MorHocTh. EnuHNIBI MOIITHOCTH 1
54 [TpocTeie Mexanu3Mbl. Peruar. MoMeHT cuitbl 1
55 Jlabopamopnan paooma Ne 12 «Beisaicnenue ycnosus pagnosecus 1
poluazay
56 CamocrositesbHas padora Ne 5. «PaGora 1 MOIIHOCTB» 1
57 bnoku. «3onoroe npasuino» mexanuku. KI1/] mexannzmon 1
58 Jlabopamopuasa paooma Ne 13 «Onpeoenenue KII/] npu nooveme 1

mejla no HAKJIOHHOU NAOCKOCHI)




Ne Koa-Bo
TeMma ypoka ¢ 00s13aTeIbHBIM BblIeJIECHHEM KOHTPOJIS
ypoka 4acoB
59 Oueprus. Kunernyeckas v moTeHIHaTbHAS YSHEPTHSL. 1
60 3akoH coxpaHeHus sHepruu. [IpeBpaienre o1HOTo BUAA 1
MEXaHUYECKOW SHEPTUU B IPyTron
61 Pemenue 3amay mo Teme «PaboTa M MOITHOCT. DHEPTHUS 1
62 Kountpoasnas padora Ne 5. «PadoTa 1 MOIIHOCTb. DHEPrUs» 1
63 JlaBiieHue TBEpbIX TeJ, KHUAKOCTEH U ra30B. 1
64 JlaBiieHue TBEpbIX TeJ, KHUAKOCTEH U ra3oB. 1
65 Pabora. MomutHOCTh. DHEpTHSL. 1
66 HUTorosasi KOHTpPOJILHAsS padoTa 1
67 BuxTtopuna «®u3uka BOKpyr Hac» 1
68 Bukropuna «®u3uka BOKPYT HaC 1
8 kuacc (®PM)
Ne Kou-Bo
ypoka Tema ypoka ¢ 00513aTeJIbHBIM Bbl/leJIEeHHEM KOHTPOJIA 4ACOB
1 TemoBsie siBnenus. Temmneparypa. 1
2 Buytpennss sneprus. CnocoObl U3MEHEHUs] BHYTPEHHEH dHEpruu. 1
3 Tecm «Tennosoe osudicenue. Buympennss snepeusi. Cnocoowi 1
U3MEHENUs. 6HYMPEHHEll IHEePSUUY
TennonpoBoanocTs. KonBekuus.

4 Uznyuenue. OcOOEHHOCTH Pa3IUYHbBIX CIIOCOOOB TEIUIONEPe1adH. 1
[Tpumeps! Teruionepenayn B MPUPOJIe U TEXHHKE.

5 Tecm «Buowi mennonepeoauy, PU3NUECKUN TUKTAHT MO 1
OTIpeNIeIICHUSIM

6 KonnyectBa TemnoTsl. EqMHMIIBI KOTMYECTBA TEMJIOTHI. 1

7 VY nenbpHas TEI0EMKOCTh. PacueT KoIm4ecTBa TEIIOTHI, 1
HE00XO0IMMOTO JJIsl HarpeBaHUs Teja WIK BbIIENISIEMOro UM Mpu
OXJIAXKICHUH

8 JIaGopartopHas pab6ota Ne 1 «CpaBHeHHE KOTUYECTB TEIUIOTHI PU 1
CMEITMBAaHUH BOJIBI Pa3HON TeMIIEPaTyph»

9 JlaGopatopHas pabota Ne 2 «M3mepeHue yaeabHON TenI0eMKOCTH 1
TBEPJIOTO TEIIa

10 Tecm «Tennosoe osudcenue. Konuuecmso mennomuoly 1
DOHeprus TOmIMBa. Y AeJabHasl TEMIOTa CTOPaHUsL.

11 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTHH B MEXaHUIECKUX U 1
TEIUIOBBIX MTPOIECCAX.

12 Koumponwvnas paboma «Pacdet KoandecTBa TEIIOThI». 1

13 ArperaTHble COCTOSTHUS BellecTBa. [InaBienue u oTBepaeHue 1
KPUCTAUTNIECKUX Tel. ['paduk niaBieHNs] W OTBEpJCHHUSI.

14 VY nenbHas TEILIOTA IIaBiieHud. Pemnrenue 3agaq 1

15 Quszuyeckuii ouxmanm. Vcnapenue. [lornomenue sHepruu npu 1
UCIIAPEHUH KUJKOCTHU U BBIJICJICHUH €€ IPU KOHJICHCAIIUH Mapa.

16 Kunenue. Y nenpHas Temaora mapooOpa3oBaHus U KOHICHCAIIHH. 1

17 Kunenue, napoobpa3oBaHue U KOHIEHCAIHS. 1

18 Bnaxxnocts Bo3ayxa. CiocoObl onpeieneHus BIaXXHOCTH BO3yXa. 1




Ne Koa-Bo
Tema ypoka ¢ 00s13aTeJIbHBIM BblJIeJIEHHEM KOHTPOJIsI
ypoKa 4acoB

19 JlaGopaTtopHnast pabora No 3 «M3mepeHne BIaKHOCTH BO3TyXa 1

20 Pabora mapa u rasa npu pacuiMpeHud. J{BUraTenb BHYyTPEHHET O 1
CrOpaHHs.

21 ITapoBas Typ6una. KIIJ] TemsioBoro nurares. 1

22 VYpaBHeHue TeroBoro 6ananca. Perenue 3amau 1

23 YpaBHeHue TeraoBoro 6ananca. Pemenue 3amau 1

24 Koumponvnas paboma «VI3MEHEHHE arperaTHOrO COCTOSTHUS 1
BEIIECTBA»

25 DnexTpu3anus Tejl Ipy CONPUKOCHOBEHUU. B3aumopeiicTBue 1
3apshKeHHbIX Ted. JIBa posa 3apsoB.

26 Onextpockon. [IpOBOIHUKY M JUAIEKTPUKH. 1

27 DIIEKTPUUYECKOE TTOJIE. 1

28 JenmuMocTb dnekTpuueckoro 3apsiaa. Ctpoenue atoma. OObscHEHUE 1
AIEKTPUUYECKUX SBJICHUM.

29 Koumponvnas paboma «nexkrpuzanus ten. CTpoeHHuE aTOMOBY 1

30 Ob6o6mraromee moBTopeHne «TemToBbIe SIBICHUS U JJIEKTPOCTATHKA» 1

31 KoHTpo/1bHO-01IeHOYHAS MPoleypa B paMKax MPOMe:KYTOYHOI 2

32 aTTecTanuu (3UMHSIS CECCHsl)

33 DIEKTPUIECKUN TOK. DIEKTPHUECKAs 1IETIb. 1

34 JlaboparopHuas pabota Ne 4 «COopka 3JIEKTPUICCKON [T 1
M3MEpPEHHNE CUITBI TOKA B €€ Pa3IMUHBIX yYaCTKaX».

35 XapakTepUCTUKH AJIEeKTpruyeckoro Toka. Ilpubopsl nsmepenus. 1

36 JlaboparopHas pabota Ne 5 «M3mepeHre HaNpsKEHUST Ha pa3TUYHbBIX 1
y4acTKax 3JICKTPUYECKOU LIETN»

37 3aBUCHUMOCTH CHJIBI TOKA OT HampsbkeHus. 3akoH OMa s yyacTka 1
nenu. PacueT conmpoTHBIICHUS TIPOBOTHUKOB. Y IEIBHOE
cornpoTtuBieHue. PeocraTsl.

38 JlaboparopHas pabota Ne 6 «PerynmpoBaHue CHIIBI TOKA PEOCTATOM 1

39 JlaboparopHas pabota Ne 7 «OnpeaeneHue COmpoOTUBICHUS 1
MIPOBOIHMKA MPHU TOMOIIIH aMIIEPMETPa U BOIHTMETPAy.

40 Tecm «Xapaxmepucmuku moxkay 1
ITocnenoBarenbHOE COETUHEHNE IPOBOIHHUKOB.

41 [TapaepHOE CONMPOTUBICHUE TPOBOTHUKOB. 1

42 Pemenue 3amayu «3axonst noOcmosanHo20 moxkay 1

43 Tecm «3aKkoHbl NOCMOAHHO20 MOKAY, (u3udecKull OUKManm 1

44 PaboTa 1 MOITHOCTH DIEKTPUUECKOTO TOKA. 1

45 JlaGopaTtopHnast pabota Ne 8 M3mepeHne MOIMHOCTH U pabOTHI TOKA B 1
AJIEKTPUYECKOM JIaMIIE.

46 Harpesanue npoBOJHUKOB JIEKTPUYECKUM TOKOM. 3aKoH J[>Koyiisi- 1
Jlenua.

47 Jlamna HakanuBaHus. DIEKTpUUYECKHE HAarpeBaTelIbHbIE PUOOPHI. 1

48 Kopotkoe 3ambikanue. [Ipenoxpanurenu. 1

49 IToBTOpeHKe MaTepuana: DIEKTPUUECKUE SIBICHUA. 1

50 Konumponvnasa paboma «neKTpuyecKe SBICHUS 1

51 MarauTtHoe nosje. MarHuTHoOe noJie npsiMoro TOKa. 1

52 MarHuTtHoe 1ose KaTyImky ¢ TOKOM. DJIeKTpoMarHuThl. [Ipumenenue 1

9JICKTPOMArHuTOB




Ne Koa-Bo
Tema ypoka ¢ 00s13aTeJIbHBIM BblJIeJIEHHEM KOHTPOJIsI
ypoKa 4acoB
53 JlaGopaTtopHnas pabora Ne 9 COopka 37eKTpOMarHiTa 1 €ro 1
UCTIBITAHUE.
54 [TocTosiHHBIE MAarHUTHI. MarHUTHOE MOJIE MTOCTOSIHHBIX MAarHUTOB. 1
MarnuTtHOe noje 3emIu.
55 JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM. DJIEKTPUUYECKUI 1
JIBUTATEIh. Y CTPOMCTBO 3JIEKTPOU3MEPUTENIBHBIX TPHOOPOB.
56 Jlabopamopnas paboma Ne 10 1
W3yueHne 3JIeKTPHYECKOTo JBUTaTeNsl IOCTOSHHOTO TOKA (Ha MOJIEIHN)
Tecm «dnekmpomaznummbole A61E€HUAY
57 Wcrounnku cBera. PactipocTpanenue cpera. 1
58 OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. 1
59 ITnockoe 3epkaio. 1
60 [TpenomiieHne cBeTa. 1
61 JIunzel. OnTHyeckas cuiia JIMH3. 1
62 W300paxenHue, 1aBacMoe JTMH30M. 1
63 JlaboparopHuas pabora Ne 11 1
«[lonydyenue n300paxeHus Py MOMOIIHU JTHUH3BD)
64 Tecm «Ceemogule s161eHuUsLy 1
65 [ToBTOpEeHNE OCHOBHBIX (POPMYI U ONpECICHUN 1
66 Pemenue 3a1a4 no Kypcy Qu3uku 1
67 KoHTpoIbHO-0IIeHOYHASI TPOIIeyPa B PAMKAX MPOMEKYTOYHOI 2
68 arrecranuu (JICTHsIS CECCHs)
8 kiace
Ne Tema ypoka ¢ 00513aTeJIbHBIM BblJ1eJIEeHHEM KOHTPOJIA Koxa-Bo
ypoKa 4acoB
1 TeroBble siBieHUA. Temneparypa. 1
2 Buyrpennss sneprusi. CnocoObl U3BMEHEHUs] BHYTPEHHEH dHEPruu. 1
3 Tecm «Tennosoe osudicenue. Buympennss snepeus. Cnocobui 1
U3MEHeHUs. 6HYMPEHHell IHEePSUUY
TennonpoBoaHocTh. KonBekius.
4 Nznydyenne. OCOOEHHOCTH Pa3IMYHBIX CIIOCOOOB TEILIOTIEPEIayuu. 1
[Tpumeps! Teronepenayn B IPUPOJE U TEXHUKE.
) Tecm «Buowt mennonepedayy, PU3NUECKil TUKTAHT 110 1
oTpeeIeHUsIM
6 KonmuecTra Teriotsl. EquHUITEI KOTMYECTBA TETIOTHI. 1
7 VY enbHas TEIIOEMKOCTh. PacyeT komu4ecTBa TEIIOThI, 1
HE0OXOIUMOTO TSl HArPEBAHUS TEJIA WK BBIZCIIIEMOTO M IIPU
OXJIQKICHUU
8 Jlabopamopnasa pavoma Ne 1 «Cpasnenue Konuuecme meniomaol 1
HpU CMEUWUBAHUN 800bl PAZHOIL MEMNEPAMYPbL)
9 Jlabopamopnaa paboma Ne 2 «H3mepenue yoenvHoii 1
menaoemKocmu meepoozo mena
10 Tecm «Tennosoe ogudicenue. Konuuecmso meniomuoly 1
OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.
11 3aKOH COXpaHEeHHsI U TIPEBPAIICHHSI SHEPTUU B MEXAaHUYECKUX U 1
TETUTOBBIX MPOIECCAX.
12 Koumponvnas paboma «PacueT KOTu4ecTBa TEIUIOTH. 1




13 ArperatHble COCTOSIHHS BeliecTBa. [l1aBienne u oTBepacHUE 1
KPUCTALIMYECKHX Tell. ['paduik TutaBieHus: ¥ OTBEPICHUSI.

14 V nenpHas TeIUIoTa IUIaBIEHUA. Pentenne 3amay 1

15 Quszuyeckuii oukmanm. Vcnapenue. Ilornomenue sHepruu npu 1
MCIIAPEHUH KHUJIKOCTH U BBIJICJICHUU €€ MPU KOHJICHCAINH 1apa.

16 Kunenue. Y nenpHas Terora napooOpa3oBaHusi U KOHJICHCAIIUH. 1

17 Kunenue, mapoobpazoBaHue ¥ KOHICHCAIIHS. 1

18 BraxnocTts Bo3ayxa. CriocoObI OpeieICHHsI BIAXKHOCTH BO3/yXa. 1

19 JlabopaTtopnast pabora Ne 3 «M3mepeHne BIaKHOCTH BO3IyXay 1

20 PabGoTa mapa u rasa npu pacmmpeHur. /[BUuratens BHyTpEHHETO 1
CTOpaHMSL.

21 [TapoBas Typ6una. KI1J] TerioBoro nBurarers. 1

22 YpaBHeHue TemioBoro 6ananca. Pemenue 3aga4y 1

23 YpaBHeHue TeraoBoro 6ananca. Pemenue 3amaq 1

24 Konumponvnana paboma «M3menenue azpe2ammnozo cocmoanus 1
eeuecmea)

25 DnexTpu3anus Tell Ipyu CONMPUKOCHOBeHUU. B3anmoeiicTpre 1
3apsUKEHHBIX Tell. JIBa poja 3apsijoB.

26 OneKTpocKoIl. [IpOBOJTHUKY U TUAIEKTPUKH. 1

27 DIEKTPUYECKOE TOJIC. 1

28 JenuMocTb aaekTpuueckoro 3apsaa. Ctpoenue atoma. OObsicHEHUE 1
AIEKTPUYECKHUX SBJICHUMN.

29 Konmponvnasa paboma «dnexrpusanms tea. CTpoeHrne arToMoB) 1

30 Ob6o6maromee moTopeHne «TemToBbIe SIBICHUS U JJIEKTPOCTATHKA» 1

31 Buktopuna «IloBropum pusuky» 2

32

33 DJIEKTPUUYECKHI TOK. DJIEKTpUUECcKasl 1eNb. 1

34 JlaGopaTtopHnas pabota Ne 4 «COopka JIeKTPUUECKOU HEeTH U 1
M3MEpPEHHNE CUITBI TOKA B €€ PA3IMUHBIX yYaCTKaX».

35 XapakTepUCTUKH AJIeKTprudeckoro Toka. [Ipnbopsl nsmepenus. 1

36 Jlabopamopunaa paboma Ne 5 «H3mepenue nanpasxcenus na 1
PA3MUUHBIX PUACHMKAX INEKMPUUECKOU Uenuy

37 3aBUCHUMOCTH CHJIBI TOKA OT HampsbkeHus. 3akoH OMa s yyacTka 1
nenu. PacueT conmpoTHBICHUS IPOBOTHUKOB. Y IEIBHOE
comnpoTuBiieHne. PeocraThl.

38 Jlabopamopuasa paboma Ne 6 «Pezynuposanue cunvt moxa 1
peocmamom»

39 Jlabopamopuasa paboma Ne 7 «Onpedenenue conpomueieHus 1
HPOGOOHUKA RPU NOMOUWIU AMNEPMEMPA U 80TILIMMEMPAY.

40 Tecm «Xapaxmepucmuxu moxa» 1
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB.

41 [TapanienbHOE CONPOTHBIEHNE TPOBOAHUKOB. 1

42 Pemenue 3anau «3axonvl nocmosanno2o moxkay 1

43 Tecm «3aKkoHbl NOCMOAHHO20 MOKAY, (u3UdecKull OUKMAanm 1

44 PaboTa 1 MOITHOCTH IEKTPUUECKOTO TOKA. 1

45 JlaGopatopHas pabota Ne 8 MI3mepeHre MOLTHOCTH U pabOTHI TOKA B 1
AJIEKTPUYECKON JIaMIIE.

46 HarpeBanue mpoBOAHHUKOB AIEKTPUYECKUM TOKOM. 3akoH JIkoys- 1

Jlenna.




47 Jlammia HakanmuBaHUs. DJICKTPUICCKUE HArPEeBaTEIIbHBIC TPHOOPHI. 1
48 Kopotkoe 3ambikanue. [Ipenoxpanureiny. 1
49 IToBTOpeHKe MaTeprana: DJISKTPUUECKHUE SIBICHHUS. 1
50/ Koumponvnas paboma «INEKTPUIECKHUE SBICHUSD) 1
51 MarauTHoe mose. MarHuTHOE 10JIe IPSIMOTO TOKa. 1
52 MarauTHoe nosje KaTyIIKy ¢ TOKOM. DJIeKTpoMarHuThl. [Ipumenenue 1
JJIEKTPOMArHuToOB
53 Jaoopamopnas paooma Ne 9 «Coopka snekmpomazHuma u e2o 1
ucnovlimanuey
54 [TocTosiHHBIE MAarHUTHI. MarHUTHOE TOJI€ MTOCTOSTHHBIX MAarHUTOB. 1
MarunuTtHoe nojie 3emIIn.
55 JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM. DJIEKTPUUYECKUI 1
JIBUTATEIh. Y CTPOMCTBO 3JIEKTPOU3MEPUTENBHBIX TPHOOPOB.
56 Jlaovopamopuas paboma Ne 10 «A3yyeHue 3JIeKTPHIECKOT0 1
JABUTATEISA MOCTOSHHOIO TOKA (HA MOJIeJIH)»
Tecm «InekmpomazHumuovle A61eHU)
57 Hcrounuku cera. PacripocTpaHeHue cBera. 1
58 OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. 1
59 [Tnockoe 3epkaiio. 1
60 [TpenmomiieHne cBeTa. 1
61 JIunzel. OnTHyeckas cuiia JIMH3. 1
62 W300paxenHue, 1aBacMoe JTHH30M. 1
63 JlaboparopHuas pabota Ne 11 «IlonydyeHnue nuzodpaxeHus npu MOMOIIU 1
JIMH3BD)
64 Tecm «Ceemosvle a6nenus» 1
65 [ToBTOpEeHNEe OCHOBHBIX (hOPMYIT M ONpeAeTIeHUI 1
66 Pemenue 3a1au 3a kypc 8 kiacca 1
67 Hmozoean konmpoawvnas paboma 1
68 Bukroprna «3HaTOKH HU3HKI» 1
9 kaacc (PM)
KosmuectBo
Ne ni/m Tema ypoka
4acoB
1 MarepuanbHas Touka. Cuctema otcueta. [lepemenienue. 1
2 Omnpenenenre KOOpAUHATHI ABIKYIIETocs Tena 1
3 CKOpOCTh PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKESHUS 1
4 [Tepemenienne npu NpSIMOIMHEHHOM PAaBHOMEPHOM JIBHIKEHUU 1
5 ['padmku 3aBUCIMOCTH KHHEMATHYECKHUX BEJIMYMH OT BPEMEHH 1
IIPH MPSMOJTMHEHHOM PAaBHOMEPHOM JIBHKCHHH
6 Cpennsist ckopocTs. Pemenue 3a1ad. 1
7 3auem «llpamonuneitnoe pagnomepnoe 0guxcenue 1
8 [TpsamonuHeitHOe paBHOYCKOPEHHOE JBMKEHHUE. Y CKOPEHHE 1
CKOpPOCTbH MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JIBMYKCHUSI.
I'padux ckopocTH
9 Ilepemenienne npu NpAMOIMHEHHOM PaBHOYCKOPEHHOM 1
JIBUKEHUH
10 Ilepemenienue Tena npu NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM 1
JBKEHUH 0€3 Ha4allbHOM CKOPOCTH
11 Jlabopamopuasa paooma Ne 1 "Hccneodosanue 1




KoanuyecTBO

Ne n/m Tema ypoka
4acoB

PABHOYCKOPEHHO020 08UMCEHUA De3 HauabHOU cKopocmu'"'

12 Pewienne pacdeTHbIX 3a1a4 HA NPSIMOIMHENHOE 1
PaBHOYCKOPEHHOE JIBYKEHUE

13 ['paduxy 3aBHCUMOCTH KHHEMAaTHYECKUX BEJTMYMH OT BPEMEHU 1
U NPSIMOJIMHEITHOM PaBHOYCKOPEHHOM JIBUKCHHUH

14 Pemenne rpaduyeckux 3a1a4 Ha IPSIMOJTUHEHHOE 1
PaBHOYCKOPEHHOE JIBYKEHUE

15 3auem "lpamonuneiitnoe pagnoyckopennoe oeuxcenue'’ 1

16 OTHOCHUTEIBHOCTD JABH)KEHUS 1

17 Nuepumnanbsubie cuctemsl otcueta. [lepBbiii 3akoH HeroToHA 1

18 Bropoii u tperuii 3akonsl HetoToHa 1

19 Pemenue 3amay Ha 3akoHsl HeroToHA 1

20 CBoboxHoe maaenue tei. [BmwKkeHne Tena, OpomeHHOro 1
BEepPTHKAIBbHO BBepX. Bec Tena. HeBecoMoCTh.

21 Jlabopamopnaa paboma Ne 2 ""H3zmepenue yckopenus 1
600001020 nadenun'"

22 3aKOH BCEMUPHOTO TATOTEHUS 1

23 YckopeHne cBOOOIHOTO MaIeHUs Ha 3eMJie U APYruX HeOSCHBIX 1
tenax. MIckyccTBeHHbIE CITYTHUKU 3eMITU

24 Pemenue 3aga4 Ha 3aKOH BCEMUPHOTO TATOTEHUS 1

25 3auem «3akonvt Hotomonay 1

26 Cuna ynpyrocTd, cuiia TpeHust. Buisl Tpenust. 1

27 [TpsimonmHeHOE U KPUBOJIMHEHHOE BIKEHUE. [[BrkeHe Tena 1
110 OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJTYJTIO CKOPOCTBIO

28 Pemenue 3a1au no KMHEMaTHKe HA pABHOMEPHOE IBUKEHUE 1
TOYKH IO OKPYKHOCTH C TIOCTOSTHHOM 1O MOJTYJTFO CKOPOCTBIO

29 Pemenue 3a1a4 Mo KMHEMaTHKE Ha paBHOMEPHOE JIBUKCHHE 1
TOYKHU IO OKPYKHOCTH € OCTOSIHHOM MO0 MOJTYJIFO CKOPOCTBIO

30 Hmmynbe Tena. 3aKOH COXpaHEHUs UMITYIIbCA. 1

31 PeaxkTnBHOE ABMKeHUE. PakeTnl 1

32 Pemenue 3a1a4 Ha peakTUBHOE JIBMIKEHHE, HA 3aKOH COXPAHCHUS 1
UMITyJIbCa

33 BrIBOJT 3aK0HA COXpaHEHHSI MEXaHUYECKOH SHEPTHH 1

34 Penienne 3a/1a4 Ha 3aKOH COXPaHEHUsI SHEPTUU 1

35 3auem "'3axonvt coxpanenus ¢ mexanuxe' 1

36 KonebarenpHoe nemxenne. CBOOOIHBIE KOJTEOAHMS. 1
KosiebarenbHble CHCTEMBI.

37 Bennuunsbl, XxapakTepu3yronuye KojaeoaTeIbHOe JTBUKEHUE 1

38 ["apMoHMUecKue KojaeOaHus 1

39 MasTHuKN. MaTemMaTH4eCKnid ¥ IPYKUHHBIA MasiTHUKH 1

40 Jlabopamopuasa paboma Ne3 ""Hccnedosanue 3asucumocmu 1
nepuooa u Yacmomaul c60000HBIX KOJIEOAHUN MAAMHUKA OM
€20 onunwt"

41 Pemenne 3a1annii pa3HOro ypOBHs IO MEXAHUKE 1

42 Pemenne 3a1annii pa3HOro ypOBHs IO MEXAHUKE 1

43 KoOHTPO/ILHO-01IeHOYHASI TPOIIEYPA B pAMKAaX 1

44 NPOMEKYTOYHOI aTTecTanuu (3UMHSIS Ceccus) 1

45 3aryxatomue Kojnebanusi. BeinyxieHHble kojaebanus. Pesonanc. 1




KoanuyecTBO

Ne n/m Tema ypoka
4yacoB

46 Pacnipoctpanenune konebanuii B cpeze. Bomubl. J[iHa BOJTHBL. 1
CKOpOCTh pacupoCTpaHEHUs! BOJIH.

47 Hcrounnky 3ByKa. 3BYKOBBIC KOJIECOAHMUS. 1

48 BricoTa, TeMOp ¥ TPOMKOCTb 3BYKa 1

49 Pacnpoctpanenue 3Byka. 3ByKOBbI€ BOJHBIL. OTpakeHUE 3BYKa. 1
9x0. 3ByKOBOM pE30HAHC

50 Pemenue 3amay Ha MexaHnyecKue KojaeOaHus U BOJIHEI 1

51 3auem ""Mexanuueckue Konedanusn u 60oanl. 36yk’"’ 1

52 MarauTHoOe 1oJje U ero rpadudeckoe n300paxxeHue. 1
OaHOpOIHOE U HEOJHOPOIHOE MarHUTHBIE NoJisl. MHayKuus
MarHUTHOTO TOJISI

53 Hanpasnenue Toka v HanpaBlieHUE JIMHUN €r0 MarHUTHOTO 1
nosist. [IpaBuiio 6ypaBumka.

54 OO6Hapy>xeHrne MarHUTHOTO TIOJIS 110 €r0 JICHCTBUIO Ha 1
anekTpudeckuil Tok. Cuna Amnepa. [IpaBuso jgeBoil pyku

55 Cuia Jlopenua. [IpaBuio neBoi pyku. 1

56 MarauTHbIN TOTOK. SIBJIE€HHE 3JIEKTPOMAarHUTHOM MHTYKIIMU. 1

57 Jlabopamopnan paboma Ned "H3zyuenue aenenun 1
IJIEKMPOMAZHUMHOU UHOYKyuu'"'

58 Hanpasnenue naaykumonHoro toka. [Ipasuiio Jlenna 1

59 SIBieHre caMOMHTYKITUN 1

60 [Tomrydenue u mepeaaya MEPEMEHHOTO AICKTPHUUECKOTO TOKA. 1
Tpancdopmarop

61 DNIEKTPOMArHUTHOE TTOJIC. 1

62 ONEKTPOMAarHUTHHIE BOJIHBI 1

63 Konpgencarop 1

64 KonebarenbHblit KoHTYp. [ToyueHune 3ekTpoMarHuTHBIX 1
KoJile0aHut

65 [TpyHIMITIBI paIOCBSI3U U TEIEBUICHUS 1

66 ONEeKTpOMarHuTHas MPUpPOIa CBETA 1

67 [TIpenomnenue ceera. PU3NYECKUI CMBICH MTOKA3aTENs 1
PENOMIICHUS

68 Jucnepcus ceera. l[Bera Ten 1

69 CriekTpocKoI U criekrporpad 1

70 TuIbI ONTUYECKHUX CIIEKTPOB 1

71 Jlabopamopuasa paooma Ne5 "Habnrwoenue cniowinozo u 1
JUHenyamplx cnekmpog ucnyckanua'

72 [Tornomenne u ucnmyckanue ceera aromamu. [Ipoucxoxaenue 1
JMHENYATBIX CIIEKTPOB

73 Pemenue 3a1ay Ha SJIEKTPOMarHUTHBIE KOJIEOAHUS U BOJTHBI 1

74 3auem ""Inekmpomaznumnoe none' 1

75 Mosienu atomMoB. 1

76 PagnoakTHBHOCTE. 1

77 PagnoakTiBHBIE IPEBPAIIEHNs AaTOMHBIX SIEP 1

78 DKCTIepUMEHTAIBHBIE METO/IbI UCCIICOBAHUS YaCTHII 1

79 Jlabopamopnasa paboma Ne 6 ""Hsmepenue ecmecmeennozo 1
Paouoyuonnozo gona oozumempomn'’

80 OTKpeITHE IPOTOHA U HEUTPOHA 1




Ne n/m Tema ypoka Koamecrso
4yacoB
81 CocraB aTOMHOTO sipa. SIAepHbIE CHITBI 1
82 Oueprus cBs3u. [ledexrt macc 1
83 Pemenue 3amay Ha 1e)eKT Macc ¥ SHEPTHUIO CBS3H AaTOMHBIX SACp 1
84 Henenue spep ypana. Llennas peakuus 1
85 Jlabopamopuas paboma Ne 7 ""H3yuenue oenenusn saopa ypana 1
no gpomozpagpuu mpekos"’
86 SAnepusiii peaktop. IIpeoOpa3oBanue BHyTpeHHEN SHEPTUU 1
ATOMHBIX fJIEP B AIEKTPUUYECKYIO SHEPTUIO
87 AToMHasi HepreTuka. buosornueckoe 1eicTBUE pagualyi. 1
88 3aK0H paJIMOAKTUBHOTO pacraja 1
89 TepMosiiepHbIe peakuu 1
90 DJIeMEHTapHBIC YaCTUIIBl. AHTUYACTHIIBI 1
91 Pemenue 3a1a4 Ha 1eheKT Macc U SHEPTHUIO CBSI3U ATOMHBIX 1
s7ep, Ha 3aKOH PaJOaKTUBHOIO pacnaja
92 Pemenue 3amay Ha 1e)eKT MacC ¥ SHEPTHUIO CBS3H aTOMHBIX 1
s7iep, Ha 3aKOH PaauoaKTHBHOTO pacraja
93 3auem "Cmpoenue amoma u amomnozo aopa. Hcnonvzosanue 1
IHepeuu amomuuix aoep'’
94 Jlabopamopuasa paboma Ne 8 ""Ouenka nepuooa noaypacnaoa 1
HAX00AWUXCA 8 8030yXe NPOOYKmMoe pacnaoa 2aza paoona'
95 3auem "Amomnasn u adepnas usuka' 1
96 Cocras, cTpoeHre U mporcxoxaeHne COTHEYHON CHCTEMEI. 1
97 Ctpoenue u »Boronus BeenenHoit 1
98 HroroBasi KOHTpoJbHasi padoTa 1
99 [ToBTOpEeHME Kypca AIEKTPOMarHeTu3Ma, aTOMHOH | s[IepHOU 1
bu3uKu
9 kJacc
KoimuecTBo
Ne n/m Tema ypoka
4acoB
1 MartepuanbHas Touka. CucreMa oTcueTa 1
2 I[lepemerenue 1
3 OmnpeneneHre KOOPAUHATHI ABIDKYIIETOCs Tela 1
4 CKOpOCTh PaBHOMEPHOTO NMPSIMOJIUHEHHOTO ABUKCHUS 1
5 [TepemernieHne npu MPSIMOIMHEHHOM PAaBHOMEPHOM 1
JIBHKECHUHT
6 ['padyku 3aBUCIMOCTH KHHEMATHYECKUX BEIMYUH OT 1
BPEMEHH MPHU MPSIMOJMHEHHOM PaBHOMEPHOM JIBHYKCHUHT
7 CpenHssi CKOpOCTh 1
8 [TpsimonmHetHOE PaBHOYCKOPEHHOE ABMKEHHE. Y CKOPEHUE 1
9 CKopOCTh MPSMOJIMHENHOTO pABHOYCKOPEHHOTO JIBHXKECHMUS. 1
['padux ckopocTH
10 Ilepemenienne npy NpAMOIUHEHHOM PAaBHOYCKOPEHHOM 1
JIBHKECHUH
11 [lepemenienue Tena npu NpsIMOJIMHEMHOM 1

PaBHOYCKOPCHHOM JIBUKCHUU 0e3 HavaJIbHOM CKOpPOCTHU




KoaunuecTtBo

Ne n/m Tema ypoka
4acoB
12 Jla6opaTopnasi pa6ora Nel "HccienoBanue 1
PABHOYCKOPEHHOI0 ABH:KeHUs 0e3 HAYAJIbLHOMI
ckopoctu"
13 Pemenne pacdeTHbIX 3a7a4 Ha IPSMOJIMHEMHOE 1
PaBHOYCKOPEHHOE JIB)KEHUE
14 ['paduky 3aBUCUMOCTH KHHEMATHYECKUX BEJTMUUH OT 1
BPEMEHH NP NPIMOIMHEHHOM PaBHOYCKOPEHHOM
JIBHKECHUU
15 Pemenue rpadguveckux 3a1a4 Ha MPSIMOIMHEHHOE 1
PaBHOYCKOPEHHOE JBIKEHHE
16 KonTposbHas padora Ne 1 "IIpsimosimHeiiHoe 1
PABHOYCKOpPEHHOe JABHxKeHHe'
17 OTHOCUTEIBHOCTD JIBH)KCHHS 1
18 Wuepunansueie cuctemsl orcyeta. [lepsroiii 3akoH HeloToHa 1
19 Bropoii 3akon HeroToHa 1
20 Tperwnii 3akon HeroToHa 1
21 CBo0OoHOE MaZICHNE TeT 1
22 JIBm>xeHue Tesa, OpOIIeHHOT0 BEPTUKAIBHO BBEPX. 1
HesecomocTb
23 JladbopaTopHas padora Ne 2 ""H3mepeHnne yCKopeHust 1
cBo0oHOrO najgeHus'
24 3aKOH BCEMUPHOTO TATOTEHUS 1
25 YckopeHre cBOOOAHOTO MaJieHUs Ha 3eMIie U IPYTuX 1
HEOECHBIX TeNax
26 IIpssMonrHENHOE U KPUBOJIUHEWHOE ABUXKEHUE. J[BIKEHUE 1
TeJIa TI0 OKPY>KHOCTH C TTOCTOSTHHOM 10 MOJTYITIO CKOPOCTBIO
27 Pemenue 3a1a4 no KMHEMaTHKe HA pABHOMEPHOE IBU)KEHUE 1
TOYKHU TI0 OKPYKHOCTH C TIOCTOSTHHOM TTO MOJTYJTIO
CKOPOCTBIO
28 VckyccTBEeHHBIE CHYTHUKH 3eMIIN 1
29 Hmnynec Tena 1
30 3aKOH COXpaHEHMsI UMITYJIbCa 1
31 PeaktuBHOE nBUKEHME. PakeThl 1
32 Pemienue 3a1au Ha peakTUBHOE JIBUKEHHE, HA 3aKOH 1
COXpaHEHHs UMITYJIbCa
33 BbIBOJ] 3aK0HA COXpaHEHHs MEXaHUUECKOM SHepruu 1
34 KonTposbHas paGora Ne 2 "3akoHbl coxpaHeHusi B 1
MexaHuke'
35 KonebarenpHOE TBMKEHNE 1
36 CBoOonubie konebanus. KonebaTensHble CHCTEMBI. 1
MasTHuk
37 Bennuunel, xapakTepusyromuye KojaeOdaTeIbHOe JTBUKEHNE 1
38 ["apMoHNUecKue KojaeOaHus 1
39 JlabopaTopnasi pa6ora Ne 3 "HcciaenoBanue 1
3aBHCUMOCTH IEePHOAA U YACTOTHI CBOOOIHBIX
KOJIe0aHUI MASITHUKA OT €ro JJIUHbI"
40 3aryxatomue Kojebanusi. BeiHyk/1eHHbIe KOoJIeOaHus 1
41 Pe3onanc 1




KoaunuecTtBo

Ne n/m Tema ypoka
4acoB
42 PacnipocTpanenune kosiebanuii B cpeze. BosHb 1
43 Jlnnna BostHbl. CKOPOCTH pacpOCTPaHEHUs BOJIH 1
44 Wcrounnku 3ByKa. 3ByKOBBIC KOJIeOaHUS 1
45 BricoTa, TeMOp M TPOMKOCTB 3BYKa 1
46 PacnipocTpanenue 3Byka. 3ByKOBBIE BOJIHBI 1
47 OTtpakeHue 3ByKa. 9X0. 3ByKOBOW PE30HAHC 1
48 Pemenne 3a1a4 Ha MEXaHMYECKUE KOJICOAHUS M BOJTHBI 1
49 KonTposbHasi padora Ne 3 "Mexanuueckue KoJjieoanus 1
BOJIHBI. 3BYK"
50 MarsuTtHoe 1oJjie u ero rpadguueckoe n300pakxeHne 1
o1 OHOPOIHOE Y HEOAHOPOJAHOE MArHUTHBIC MOJIS 1
52 Hanpasnenue Toka v HanpaBlieHUE JIMHUN €r0 MarHUTHOTO 1
OJIS
53 OOGHapyKeHre MarHuTHOTO TI0JISA 110 €r0 JACHCTBUIO HA 1
aNeKTpuYecKuii ToK. IIpaBuiio neson pyku
o4 WMHayKnys MarHuTHOTO 10JIs 1
55 MarHuTHbII OTOK 1
56 SIBiIeHNE ANEKTPOMArHUTHOM MHIYKIUU 1
57 JlaboparopHasi padora Ne 4 "U3yyeHnue saBjIeHUs 1
3JIEKTPOMATHUTHON MHAYKIMHU'"
58 Hanpasnenue nnaykuuonsoro toka. [Ipasuno Jlenia 1
59 SIBeHne CaMOWHIYKIIUU 1
60 [Torydenue u mepeaada IEPEMEHHOTO JCKTPHUSCKOTO TOKA. 1
Tpancdhopmarop
61 DJIEKTPOMArHUTHOE TI0JIe 1
62 DJIEKTPOMarHuTHHIE BOJIHBI 1
63 Konzgencarop 1
64 Kone6arenbHblil KOHTYp. [loiaydyeHune 31eKTpoOMarHUTHBIX 1
Kosie0aHui
65 [IpuHIUIIBI paIOCBSA3HU U TEJIEBUICHUS 1
66 DJEeKTpOMarHuTHas IpUpoJia CBETA 1
67 [Ipenomnenune ceera. @U3NYECKUI CMBICI TOKA3aTENsA 1
PETOMIICHUS
68 Jlucnepcus ceeta. I[Bera Ten 1
69 CriekTpocKoIl U criekTporpad 1
70 THUIIBI OITHYECKUX CIIEKTPOB 1
71 JlabopaTopnasi paGora Ne 5 ""Habs101eHHe CIVIONIHOTO U 1
JIMHENYaThIX CIIEKTPOB HCIyCKaHus'"
72 [Tornomienue u UCnycKkaHUE CBETa aTOMaMH. 1
ITpoucxoxaeHne TMHeNYaThIX CIIEKTPOB
73 Pemenue 3aay Ha 3JIEKTPOMarHUTHBIE KOJICOAHUS U BOJTHBI 1
74 KonTpoJubHnasi padora Ne 4 "JekTpoMarautHoe moJie' 1
75 PanmoakTnBHOCTE 1
76 Mopenu aToMoB 1
77 PannoakTuBHBIE TPEBpAIICHNS] aTOMHBIX SAEP 1
78 DKCepUMEHTAIbHBIE METOIbI MCCIICIOBAHUS YACTHII 1
79 JlabopaTopnasi paGora Ne 6 '""U3mMepeHue eCTeCTBEHHOI0 1

PaauouMOHHOr0 (hoHA 103UMeTPOM"




KoaunuecTtBo

Ne n/m Tema ypoka
4acoB

80 OTKpBITHE TPOTOHA U HEUTPOHA 1

81 CocTaB aTOMHOTO sizipa. SlepHbie CHITbI 1

82 Dneprus cBs3u. Jledekt mace 1

83 Pemenue 3anau Ha 1eeKT Macc ¥ SHEPTHIO CBSI3U aTOMHBIX 1
sanep

84 Jlenenue sigep ypana. llernnas peakiust 1

85 JlabopaTopnasi paGora Ne 7 ""U3y4eHue neeHus sigpa 1
ypana no ¢gororpapuu Tpexon'

86 SAnepusiii peaxktop. [IpeoOpa3oBanue BHyTpeHHEN YHEPTUU 1
ATOMHBIX sIJIEP B DJIEKTPUYECKYIO SHEPTHIO

87 ATOMHasl SHEpreTukKa 1

88 buonornueckoe aeiicTBrUE paaranin 1

89 3aKOH paJIMOAKTUBHOTO pacmaja 1

90 TepmosiepHbIe peakiuu 1

91 DJjIeMEHTapHbIE YaCTUIIbl. AHTUYACTHUIIbI 1

92 Pemrenue 3amau Ha 1eeKT Macc ¥ SHEPTHIO CBS3H aTOMHBIX 1
sJIep, Ha 3aKOH PaJIMOAKTHBHOTO pacraja

93 KonTponbras padora Ne 5 "CtpoeHue atoma u aTOMHOTO 1
spa. Vcronp30BaHHe YHEPTUU aTOMHBIX siiep”

94 JlabopaTtopnast pabota Ne 8 "Ornenka nepuojia mojrypacrasa 1
HAXOJIAIIMXCS B BO3JIyX€ MPOAYKTOB paciaja ra3a pajoHa"

95 KontpoabHnasi padora Ne 6 ""ATtomHas U siiepHasi 1
busnka»

96 Cocras, crpoeHue u nporcxoxaeHue CoTHEYHON CHCTEMBI. 1
bonbime manetsl COTHEYHOM CHCTEMBI

97 Mansbie Tena ConHeuHol cructeMbl. CTpO€HUE U SBOJTIOIHS 1
BcenenHon

98 Hrorosasi KOHTpOJILHasi paboTa 1

99 [ToBTOpCHME 1




YT1BepKaeHa npuKazoM
MBOY «JIuneit Nel»
Ne 334 or 31.08.2021

PABOYAS ITPOITPAMMA

10 Y4eOHOMY NnpeaMeTy
«XHMHUA»

0a30BbIH YPOBEHDb

g 8 — 9 kiaccoB

CocraBureb (-M): yuumenb XumMuu:
bpamaw Ceemnana [lemposna

ropoa Y cojbe-Cudupckoe
2021



AHHOTAIUA

Paobouas npozpamma cocTaBieHa Ha OCHOBE TPEOOBAHMI K pe3yJibTaTaMm
OCBOCHMSI OCHOBHOM 00pa3oBaTelbHONM MPOTPaMMbl  OCHOBHOTO  OOIIETo
oOpa3oBaHus, pa3paboTaHHOW Ha oOcHOBe PDenepasbHOTO TOCYIApPCTBEHHOTO
00pa30BaTEeNBLHOTO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHus (YTBEPIKIECHHOTO
npukazoM MuHucTepcTBa oOpazoBanus W Hayku P® ot 17 pgexabps 2010r.
Ne 1897, u3menenusiMu u JonoiHeHusMu oT: 29 nexabpst 2014 r., 31 nexabps
2015 ., 11 nexabps 2020 r.)

Peanuzayua paboueii npocpammel TONICPKUBACTCS  NPUMEPHOU,
apropckor mnporpammon H.H. T'apa, xkypca xummm mnsa 8-9 kmaccos
0011e00pa3oBaTeNbHbIX YUPEKIACHUM. (Tapa H.H. [Iporpammsl
oOmreoOpa3zoBarenbHbIX yupexaeHuil. Xumus.- M.: [Ipocsemienue, 2015.).

Pabouast mporpamma no xumuu Juis 8-9 kiacca cocTaBieHa Ha OCHOBE
aBTOpCcKoi paboueit mporpammsl 1o xumun Kysuernosoit H.E. (M., uznarensckuit
ueHtp «Benrtana-I"pad», 2016r).

Paccuntana nHa 68 y4yeOHBIX yacoB B 8,9 kimaccax. OpueHTHpOBaHa Ha
ucrnosbzoBanue ydeonunka Pymsutuc I'.E., ®enpnaman @.I°. Xumus, 8,9 kiaccos.
VYuebnuk a1t 001eo0pa3zoBatenbHbIX yupexaeHuii. Mocksa: IIpocsemienue, 2018
roa; u KysnenoBoit H.E., TutoBoit H.M., I'apa H.H. Xumusa, 8,9 knaccos.
VYuebnuk nis o0iieoOpa3oBaTelibHBIX yupexaeHuil. MockBa: «Bentana-I'pady,
2020 roxg

KoandyecTBo 4acoB

Kiacc Kon-Bo yacoB B HeIeI0 KomnuecTBO 4acos B rojg
8 2 68
9 2 66

Ilnanupyembie pe3yJbTaThl OCBOCHHUS Y4e€0OHOTI0 MpeaMeTa

JIuunocmmuwie pezyromamuvt 0003HAYCHBI B MPOTPAMME BOCITUTAHHS |

commanu3anuu «Craraemeie BocniuTanusy (O6pazoBarenpHas mporpamma O00)




Memanpeomemmnovie pesynvmampt 0003HAUEHbI B MPOrpaMMe pa3BUTUS
YHHUBEpCaJIbHBIX Y4eOHbIX AeiicTBuil «DynaameHT» (OOpa3oBaTenbHas MporpaMma
000)

Ilpeomemmnovie pesynvmamer TPEACTAaBICHbBl 10 TrojaM oOy4YeHUs U
OTpaXkaroT c(hOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCS CAEAYIOUIUX YMEHUI:

8 ki1acce

e [IpuMeEHATh €CTECTBEHHO-HAYYHBIE METOAbl IIO3HAHWS, B TOM YHCIIE
HAOIOICHNE, MOJEIMPOBAHNE, HKCIEPUMEHT W OCHOBHBIE OIEpaliu
MBICJIUTENILHON JESATENbHOCTU (CpaBHEHUE, KiacCu(PUKaIus) sl U3y4eHUs
BEILIECTB U XUMUYECKUX PEAKIUN

e (CnemoBaTh  MNpaBWwiIaM  IOJb30BAaHUA  XUMHUYECKOW  IOCYIOW U
7abopaTOpHBIM  O00OpY/JOBaHMEM, a TakKe TpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKUHUSIMU TIO  BBIIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB MO TOJYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOJAa U KHUCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C OMPEICIEHHON MACCOBOM JIOJIEN PACTBOPEHHOTO BEUIECTBA

e [InanupoBarTb WU  MNPOBOJUTH  XUMHUYECKHME  HDKCIEPUMEHTHI IO
Pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C MOMOUIBI0 MHIAMKATOPOB
(takmyc, deHondTanendH, METWIOpaHXX U Jp.); TMOJTBEPKIAIOIINX
KAUeCTBEHHbI COCTaB HEOPTraHUYECKUX BEUIECTB (KaYECTBEHHBIE PEAKIUU
Ha WOHBI)

e PackpbiBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSITHA M MPUMEHSTH ITH
MOHSATHUSI TIPU ONMUCAHUU CBOMCTB BEIIECTB U MX MPEBPAILICHUM

o KraccudummpoBaTh XUMHUYECKHE DJIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YHCIy K COCTaBy YYacCTBYIOIIMX B PEAKIUU
BEILECTB, IO DJIEMEHTOB); OMNPEACNATh MNPUHAIICKHOCTh BEIIECTB K
ONPENENEHHOMY KJIACCY COEUHEHUI; ONPEAEIIATh BUIbl XUMUYECKOUN CBA3U

(KOBaJICHTHOW M MOHHOW) B HEOPTaHUYECKUX COETMHEHUSIX



. XapakTepu3oBarh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB
pa3IuYHBIX  KJIACCOB, NOATBEpXAas 3TO  OINKCAaHWE [pUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINI
[IporHo3upoBaTh CBOICTBAa BEUIECTB B 3aBUCUMOCTH OT HMX COCTaBa M
CTPOEHUST; BO3MOKHOCTH IPOTEKAHUSI XUMUUYECKHUX MTPEBPAILICHHI
Hcnonb3oBaTh XHMHYECKYIO CHMBOJIMKY JJii COCTaBlIeHUS (HOpMyT
BEILIECTB, MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKLHN, dJIEKTPOHHOIO
Oastanca

CootHoCcUTh 0003HauUeHuUs, KOTopele UMerTes B Ilepuoanueckoit cucteme
XUMHUYECKUX JJIEMEHTOB, C YHCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XHMMYECKHUX JJEMEHTOB (COCTaB W 3apsij sapa, 0OIlee YHuCio
AIIEKTPOHOB U PACTIPEEICHUE X MO JIEKTPOHHBIM CIIOSIM)

Onpenenars BAJEHTHOCTh U CTENEHb OKHUCJIEHUS aTOMOB 3JIEMEHTOB B
OMHApHBIX COEIUHEHUAX MO (HOpMyJaM; COCTaBIATH (POPMYIIbI OMHAPHBIX
BEILECTB 10 BaJIEHTHOCTAM U CTEIIEHAM OKHCIICHUS

BBIYUCHATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChbl BEILIECTB;
MacCOBYIO JIOJK0 XHMHUYECKOro JJeMeHTa Mo ¢GopMyse COEAUHEHUS;
MacCOBYIO JOJIIO BEHIECTBA B PACTBOPE

Hcnonp30BaTh NpU BHINOJHEHUM Y4YEOHBIX 3aJaHUMl TEKCThl Y4eOHMKa,
cupaBouHble  Marepuansl  (Ilepmomnueckyro  cUCTEMYy  XMMHUYECKHX
sanemenToB /.M. Menpaeneena, Tabiuvily paCTBOPUMOCTH KUCIIOT, OCHOBAHUM
U CoJIe! B BOJIE, DJIEKTPOXUMHUECKHUH PSJT HAMIPSHKEHUI METAILIIOB)
BricTpanBath pa3BEpHyThIE€ MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPON Ha
uHbopMaIMi0O U3 Y4YyeOHUKA U CIPABOYHBIX MAaTepUalioB, T'PAMOTHO
MCIIOJIb30BaTh N3YYEHHBIN TOHATUMHBIN anmnapaT Kypca XUMUU

[IpynumaTe yyacTue B OOCYXKIEHMHM TMpoOJEeM  XMMHYECKOW U
HKOJIOTUYECKON HaNpaBIIEHHOCTH, BbICKa3bIBasi COOCTBEHHYIO TMO3MIMIO U
npeaiarasi CBOil MyTh UX pEIIEHUs

OcCylecTBIsATh B MPOILECCE HCCIAEAOBATENIbCKOM AESTENbHOCTH TMOUCK

uH(OpPMAIIMM XUMHUYECKOTO COJEpKaHUsl B 2—3 HCTOYHHKAX U3 CETH



HNHTepHeT, COOTHOCUTH €€ C UMEIOIIUMUCS 3HAHUSMH U JTONOJHUTEIbHBIMU
UCTOYHUKaMU (Y4eOHUKOM, CIOBapEM, SHITUKIIONEIUCH )

AHanu3upoBaTh MHPOPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO
XO035IUCTBA, TPAHCTIOPTA U JIp. HA COCTOSTHUE OKPYKAIOIIEH CpeIbl
TeII0BOMY 3(QeKTy, 0 M3MEHEHHIO CTEMEHW OKHCIICHUS XUMHYECKUX 9

KJIacc
9 ki1acce

Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE METO/ABI TO3HAHUSA, B TOM YHCIIE
HaOJI0ICHUE, HU3MEPEHHUE, MOJICIUPOBAHUE, HKCIIEPUMEHT (peasibHbId U
MBICJICHHBI)

CrnenoBaTh IpaBUJIaM TOJB30BaHUSI XUMUYECKOM TTOCYI01 U 1a00paTOpHBIM
o0OpyZ0BaHMEM, a TakKe TMpaBwiiaM OOpalleHus C BEIEeCTBAMH B
COOTBETCTBHM C HWHCTPYKIIUSMHA TI0O  BBITIOJIHCHHIO  JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaka 1 yriaeKkuciioro ras3a)

[TnanupoBaTh W TPOBOJIWUTH KAUECTBEHHBIC PEAKIIUU JJI PACIIO3HABAHUS
W3YYCHHBIX BEIIECTB, KATUOHOB M aHUOHOB (XJIOpHUIA-, OpOMUI-, MOIU-,
cynbdar-, KapOoHaT-, CcUIUKaT-, ¢ochar-aHHOHBI, THIPOKCH]I-UOHBI,
KaTUOHBl aMMOHUSI, MarHus, KaJblMs, adoMuHudA, xene3a(2+) u (3+),
Meu(2+), MMHKa, MPUCYTCTBYIONINE B BOJHBIX pACTBOPax)

PackpbiBaTh CMBICT OCHOBHBIX XHUMHYECKUX TOHATHHA, WIITFOCTPUPOBATHh MX
B3aMMOCBSI3b U TIPUMEHSTH 3TH MOHATHS TIPU OMUCAHUU CBOMCTB BEIIECTB U
VX IIPEBPALCHUN

OnpenensaTs BAICHTHOCTh M CTEIICHh OKMCIICHHSI XUMUYECKHX JJIECMCHTOB B
COCIMHCHUAX  PA3JIMYHOIO COCTaBa; NPHHAMICKHOCTh BEIIECTB K
OTpENENEHHOMY  KJIACcCy  COCIWHEHWH; BHUJbI XUMHUYECKOW  CBS3U
(KOBaJICHTHOW, NOHHOW, METAJINIMYECKOW) B HEOPTaHUUYECKUX COCIUHEHUSX;
3apsiJT KOHA; XapaKTep CPellbl B BOAHBIX pacTBOpPaX KHUCIOT U IIEJIOYCH, THIT

KPUCTALUTNYECKOUN PEIIETKN KOHKPETHOTO BEIIECTBA



OOBsACHATD 00IIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB XUMHUYECKHX
AJIEMEHTOB M MX COEAWHEHUN B TMpEIeNiax MajbIX IMEPUOJOB W TJIABHBIX
MOATPYII C YYETOM CTPOCHHS X aTOMOB

KnaccupunupoBarh XMMHUYECKHE 3JIEMEHTBHI, HEOPraHWYECKHE BEIIECTBa,
XUMHUYECKUE peakiuu (10 4YHMCIy U COCTaBy YYacTBYIONIMX B pEaKIuu
BEILIECTB, MO TEIUIOBOMY 3(eKTy, M0 HM3MEHEHHMIO CTEICHEH OKHCIICHUS
XUMHUYECKHUX JIEMEHTOR)

XapakTtepnu3oBath (OMHUCHIBaTH) OOIIHME XUMHYECKHE CBOMCTBA BEIECTB
pAa3JIMYHBIX  KJIACCOB, MOATBEPXkKZass 3TO  ONUCAHUE  MOPUMEPAMH
MOJICKYJISIDHBIX W MOHHBIX ypaBHEHUW COOTBETCTBYIOIIUX XHWMHYECKUX
peaxkuuin

[IporHo3upoBath CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWUS,
BO3MO>KHOCTh NPOTEKAHUSI XUMUYECKUX MIPEBPALICHUN

OOBSCHAT, U TPOTHO3UPOBATH 3ABUCUMOCTH CKOPOCTH XUMHUYECKOU
peakiuu OT pa3auYHbIX (PaKTOpoB

Hcnmonb30BaTh 3HAKW M CUMBOJIBI TSI (DUKCAIIMU PE3yJIbTaTOB HAOIIOACHU,
cocTaBlieHUs (HOPMYJT BEIIECTB U YPABHEHUM XUMUUYECKUX PEaKIUH, 3a11cu
JTAaHHBIX YCIIOBHUH 3a/1a4

Hcnonb3oBath 0003HaueHus, uMmeromuecs B Ilepuoguyeckoir cucreme u
TaOJUIE PACTBOPHUMOCTH KHCJIOT, OCHOBAaHMM MW COJIeH B BOAC IS
BBITIOJTHEHUS 3aJaHUH

Bb1ynCIISTE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MAacCCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTA B COCIMHECHUH, MAaCCOBYIO HOJIIO
BEIIIECTBA B PACTBOPE

[IpoBoauTh pacd€Thl MO YPAaBHEHUSIM XUMHYECKOW PEaKLIHUH: KOJIUYECTBA
BEIECTBA, 00BEMA, MAcChl MO H3BECTHOMY KOJIMYECTBY, 00BEMY, macce
pEareHToB WX MPOYKTOB PEAKIIUU

BoiensaTh B TEKCTE KIHOYEBBIE CJIOBAa (XMMHUYECKHUE TOHATHS, Ha3BaHUS

BEILIECTB, NPU3HAKUA MPOTEKAHUsI PEaKUuid U [p.), BIAAETh NPUEMaAMHU



npeobpazoBanus uHpopMmanmu U3 OXHOM GopMbl B Apyryio (Tabmuiy,
PUCYHOK U YpaBHEHHE PEaKIIUU B TEKCT, a TEKCT — B YKa3aHHbIE (POPMBI)
@®opMyIMpOBaTh OCHOBHYIO MBIC/Ib MPOYUTAHHOTO TEKCTa WJIA YCTHOTO
MOHOJIOTHYECKOI0 BBICKa3bIBaHMs, COJIEPKALIEr0 CBEICHUS O BEILECTBaX,
UX CBOWCTBAX M XWMUYECKUX SIBICHHUSAX; HCIOJIB30BaTh ITH CBEJICHUS B
IPOLIECCE pelIeHNs yueOHO-1103HABATENbHbIX 3a/1a4

BricTpanBath pa3BEpHYThIe MUCHMEHHBIE W YCTHBIE OTBETHI C OMOPOM Ha
uHbOpMaIMIO U3 y4eOHHKA, CIPABOYHBIX MATEPUAIOB U JAp. UCTOYHHKOB,
IPaMOTHO HCIMOJb30BaTh U3YYEHHBIM MOHATUHHBIM ammapar Kypca XUMHH,
COMPOBOXK/IaTh BHICTYIVICHUE MPE3CHTALINEN

I[Ipuy pabore B mape ©W TIpynmne CBEPCTHUKOB  BBICTPAaUBAaTh
KOMMYHHMKaTUBHOE B3aUMOJICHCTBUE, YUUTHIBasi MHEHHE OKpYKAIOIIHUX B
npoluecce OOCYKIEHUS M ONpeAeNieHHs NyTed pelmeHus y4eOHO-
MO3HABATEJIbHBIX 33/1a4 XUMUYECKOTO U 3KOJIOTHYECKOTO COAEPKaHUS
Hcnonp30BaTh Npu BBINOJIHEHWH YYEOHBIX 3aJaHMl W B Ipolecce
UCCJIEIOBATENLCKOW  JICSITENIBHOCTH  HAYYHO-TIOMYJISIPHYIO  JIUTEPATypy
XUMHYECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
Nutepner

Hcnonp30BaTh XMUMHYECKHE 3HAHWA B TOBCETHEBHOW IKU3HU JUIA
oOecrieyeHus: 0€30MaCHOCTH W COXPAHEHUs 3J0pPOBbS MpPHU OOpaIIeHUH C
npenapaTaMu ObITOBOM XMMMHM, JUIsI COOJIIOJIEHHS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH Cpeie

Hckath ¥ aHamu3upoBaTh UH(POPMAILIMIO O CBOWCTBAaX BELIECTB, UMEIOIINUX
BaXHOE MPOMBIIUICHHOE 3HAUYE€HUE, U XUMHUYECKUX PEaKLUAX, JeKaIuX B
OCHOBE MPOMBIIUIEHHBIX CHOCOOOB TMOJYYEHUsT BEUIECTB, B LEIAX

OIIpCACICHUA pPalUMOHAJIBHBIX IIOAXOAOB K HMCIIOJBb30BAHHUIO IIPHUPOJHBIX

pPECYpCOB.

BbInyCKHUK HAYYHMTCH:



® XapaKTepH30BaTh  OCHOBHBIE  METOJbl  TO3HAHMS:  HAOIIOJEHUE,
U3MEpEHHE, IKCIIEPUMEHT;

® OMWCHIBATH CBOWCTBAa TBEPIBIX, JKUIKHUX, Ta3000pa3HBIX BEIIECTB,
BBIJICTISISI MX CYIIECTBEHHBIC TPU3HAKH;

® DACKpbIBaTh CMBICA OCHOBHBIX XHMHUYECKHUX TMOHITHH  «aTOM»,
«MOJIEKYJIa», «XUMHUYECKHHA DJIEMEHT», «IPOCTOE BEHIECTBO», «CIOKHOE
BEIICCTBO», «BAJICHTHOCTB», «XUMHUYECKAs PEaKIUI», HCIONb3ysd 3HAKOBYIO
CUCTEMY XUMUU;

® DPACKpPBIBAaTh CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3nIMyaTh XUMUYECKUE U (PU3NUECKHE SIBICHUS;

® HA3bIBATh XUMUYECKHUE DJICMECHTHI;

® OMpeAeNATh COCTAaB BEUIECTB MO UX (popmymnam;

® OIpEAeATh BAJJIEHTHOCTh aTOMa 3JIEMEHTA B COCAMHEHUSX;

® ONpENENsATh TUIl XUMHUYECKUX PEaKIIHii;

® Ha3BIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKINH;

® BBLISBJISTH MPU3HAKHU, CBUACTEIHCTBYIOIIME O MPOTEKAHWNW XUMHUYECKOU
pPEaKIy MPH BHIMOTHEHUN XUMUYECKOTO OIBITa;

® COCTaBJATH (HOPMYJITbI OMHAPHBIX COCIMHEHUN;

® COCTaBIISITh yPaBHEHUS] XUMUYECKUX PEaKIU;

e c00JII01aTh MpaBuiia 0€30MacHOM padOThI MPU MPOBEAECHUH OIBITOB;

® [I0JIb30BATHCS JIA0OPATOPHBIM 00OPYAOBAHUEM U MOCYOM;

® BBIUHCIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYI0 M MOJSPHYIO MAacChl
BEIIECTB;

® BBHIUHCIATH MAacCOBYIO JOJIO XHMHUYECKOTO »JiieMeHTa 1o (opmyre
COCTUHEHUS;

® BBIUUCIATh KOJMYECTBO, OOBEM WJIM MacCy BEIIEeCTBAa MO KOJUYECTBY,

00BeMy, Macce peareHTOB WM MPOIYKTOB PEaKIINU;



® XapakTepH30BaTh (PU3NYECKHE ¥ XHUMHYECKHE CBOWCTBA TIPOCTHIX
BEIIECTB: KUCJIOPOJa U BOJAOPOJA;

® [10JIy4aTh, COOUPATH KUCIOPOJ U BOJAOPOSI;

® paclio3HaBaTh OMBITHBIM IMYTEM Ta3000pa3HbIe BEIIECTBA: KHCIOPO/I,
BOJIOPO/;

® pacKpbIBaTh CMBICI 3aKOHA ABOTapo;

® PACKpPBIBaTh CMBICI MOHITHH «TEII0BON A(DPEKT peakium», «MOJSPHBIN
00BEMY;

® XapaKTepHu30BaTh GPU3UUYECKUE U XUMUUECKHUE CBOMCTBA BO/IbI;

® PpaCKpbIBaTh CMBICJ MOHITHUS «PaCTBOPY;

® BBIUKCIIATH MACCOBYIO JIOJIO PACTBOPEHHOI'O BEUIECTBA B PACTBOPE;

® MPUTOTOBJATH  PAacTBOPbl C  ONPEACIICHHOM  MaccoBOM  JOJel
PacTBOPEHHOTO BEIIECTBA;

® Ha3bIBaTh COCIMHEHUS M3YUYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (UBUYECKHE U XUMHUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEILIECTB: OKCUIOB, KUCJIOT, OCHOBAHUM, COJIEH;

® OmpenessaTh MPUHAJICKHOCTh BEHIECTB K OMNPEJEICHHOMY KJaccy
COCIUHCHUM;

® COCTaBJATH (HOPMYJIBI HEOPTAHUUYECKUX COCTMHEHHUM U3yUYEeHHBIX KJIaCcCOB;

® [IPOBOJUTH OMBITHI, TOATBEPKIAOIINE XUMUUYECKUE CBOMCTBA N3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® pacClo3HaBaTh OMNBITHHIM MYTEM PACTBOPhI KHUCIOT U IIEJI0YeH 1o
M3MEHEHHUIO OKPACKU UHAUKATOPA;

® XapaKTepHU30BaTh B3aMMOCBA3b MEXKJY KJaccaMH HEOPTaHUYECKUX
COCJIMHCHUM;

e packpriBaTh cMbIch [leproanueckoro 3akona .M. Menneneena;

® OOBSICHATH, (UBMUECKHI CMBICT AaTOMHOTO (TIOPSIKOBOrO) HOMEpa
XUMHUYECKOTO 3JIEMEHTA, HOMEPOB I'PYIIbI U NMEPUOJIAa B MEPUOIUYECKON CUCTEME

JI.. MeHpeneena;



® OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CTPOSHHUS aTOMOB, CBOWCTB
AJIEMEHTOB B MpPEAEIax MaJlbIX NEPUOAOB U IIaBHBIX MOATPYIIIL,

® XapaKTepHU30BaTh XUMHUUECKHE JIEMEHTHI (OT BOJOPOJA J0 KalbIUs) Ha
OCHOBE HX TIIOJIOKEHUA B mnepuoandeckoun cucreme J[.U. Menneneera wu
0COOEHHOCTEH CTPOCHHMS MX aTOMOB;

® COCTaBJISITh CXEMbl CTPOCHHUA aTOMOB MepBbiXx 20  3JIEMEHTOB
nepuoauueckou cucremsl /.M. Menneneena;

® pACKpBIBaTh CMBICIT TIOHSITHIA: «XHUMHUYECKast CBSI3b»,
«QIIEKTPOOTPULIATEITLHOCTY;

® XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3MYECKHUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKY;

® ONpEeAeNAaTh BUJ XUMUYECKOW CBA3M B HEOPTAHUYECKUX COCTMHECHUSAX;

® H300paKaTh CXEMbl CTPOCHHUS MOJEKYJ BEHIECTB, OOpa30BaHHBIX
pPa3HBIMM BUJIAMU XUMHYECKUX CBA3CH;

® pACKpbIBaThb  CMBICI  TOHATHH  «UOHY, «KaTHOH»,  «aHHOH»,
(QIIEKTPOJUTB»,  «HEIICKTPOJIUTBD»,  «IJIEKTPOJUTHUYECKAs  AUCCOLMALUS,
«OKHMCIIUTENbY», «CTENEHb OKHCJICHUS»  «BOCCTAHOBHUTECIIL», «OKHCJICHHE,
«BOCCTAHOBJICHUEY,;

® ONpeAeNATh CTENECHb OKUCIICHUS aTOMa 3JIEMEHTA B COCIMHEHNH;

® pPACKpbIBaTh CMBICII TCOPUU DIICKTPOJIUTHUECCKON AUCCOIMALINY;

® COCTaBJISITh YPAaBHEHUS JJECKTPOJUTUYECKOW JUCCOLUUALAN  KHUCIIOT,
HIeJIOYEeH, COJICH;

® OOBSCHATH CYIIHOCTb TMPOIECCa JJICKTPOJUTHUYECKON MUCCOLMAIUA U
peaKIuii HOHHOTO OOMEHa;

® COCTaBJIITh IIOJIHBIE W COKPAILICHHBIE HWOHHBIE YPAaBHECHUS PEaKUUU
oOMeHa;

® OIpeCIATh BO3MOKHOCTh IIPOTEKAHUS PEaKIInii HOHHOTO OOMEHA,

® IIPOBOJUTH  PEAKIHUM, TMOJATBEPKAAIONME  KAYECTBCHHBIM  COCTaB

Ppa3IM4YHbIX BCIICCTB,



® OIPEIENIATh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJISITh YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

® Ha3bIBaTh (PaKTOPHI, BIUSIIONMINE HA CKOPOCTh XUMUYIECKON PEaKITUH;

e KjacCU(UITMPOBATh XUMUUYECKHE PEAKIIMH 110 PA3IMYHBIM MPHU3HAKAM;

® XapaKTEepHU30BaThb B3aMMOCBS3b MEXIY COCTaBOM, CTPOCHUEM U
CBOMCTBAMH HEMETAJIJIOB;

® TPOBOJUTH OMBITHI MO MOJTYYECHUIO, COOMPAHUIO U U3YUECHUIO XUMUUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTJIEKUCIIOT0 ra3a, aMMHaKa,

® DpacCIO3HABATh OINBITHBIM ITyTEM Ira3000pa3HbIe BEIIECTBA: YIJICKUCIIBIM a3
1 aMMHMAK;

® XapakTepu3OBaTh B3aUMOCBSI3b MEXJIY COCTaBOM, CTPOCHUEM WU
CBOMCTBAaMH METAJJIOB;

® OIICHMBATh BIMSIHUE XUMHUUYECKOIO 3arpsi3HEHUSI OKPYXKAIOLIECH Cpeabl Ha
OpTraHu3M YEJI0BEKA;

® IpaMOTHO OOpaIaThCs ¢ BEIISCTBAMH B ITOBCEIHEBHOMN KU3HH

® OIPENCIIAThH BO3MO>KHOCTh MPOTEKAHUS peakiui HEKOTOPBIX
MPEJICTABUTENIEN OPTaHUYECKUX BELIECTB C KUCIOPOJIOM, BOJOPOAOM, METAILIAMU,
OCHOBAHHUSMH, TaJIOrCHAMU.

BbINYCKHUK MOJYYUT BO3MOKHOCTb HAYUYNThCSH:

® BBIJIBUTAThb U MPOBEPATH IKCIEPUMEHTATIBHO THUIIOTE3bl O XMMHUYECKUX
CBOMCTBaX BEILIECTB HA OCHOBE MX COCTaBa M CTPOCHMUS, UX CIIOCOOHOCTH BCTYIATh
B XHMHUYECKHUE PEAKLHUHU, O XApPaAKTEPEe M MNPOAYKTAX PA3JIUUYHBIX XUMHUUYECKUX
peakuuii;

® XapaKTEpHU30BaTh BEIIECTBA II0 COCTaBy, CTPOCHUIO M CBOMCTBaM,
YCTaHaBJIUBATh IIPUYMHHO-CJIEJICTBEHHBIC CBSI3U MEXIY JJaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA;

® COCTaBJIITh MOJEKYJISPHBIE W TMOJHBIE HWOHHBIE YPaBHEHUSA IO

COKpalllCHHBIM MOHHBIM YPABHCHUAM,



® [POrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTEIIbHBIC WU
BOCCTAHOBUTEJIBHBIE CBONCTBA C Y4YE€TOM CTENEHEH OKHUCICHUS JJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB,;

® COCTaBJISITh ypaBHEHUS peaKInid, COOTBETCTBYIOIIUX
MOCJIEA0OBATEILHOCTH MPEBPAIIEHU HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB;

® BBIJBUraTh U MPOBEPITh AKCIEPUMEHTAIBLHO TUIIOTE3bl O pPe3yJibTaTax
BO3JICHCTBUSI PA3IUYHBIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH XUMHUYECKOU
peakuuu;

® LCIOJB30BaTh MPUOOPETEHHBIC 3HAHUS I AKOJOTUYECKU TPaMOTHOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

® ICIOJIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBbIE  KOMIIETEHIMU  TIPHU
BBITIOJIHEHUU TPOEKTOB W Y4E€OHO-UCCIEIOBATEILCKUX 3a/ad [0 HW3YYCHHIO
CBOMCTB, CIOCOOOB MOJYYEHHUS U PACTIO3HABAHMSI BEIIECTB;

® O0OBEKTHUBHO OLICHMBAaTh HWH(OpPMALMIO O BEHIECTBAX U XUMHUYECKUX
nporeccax;

® KPUTHUYECKU OTHOCHUTBCS K MICEeBIOHAYYHOMN uHpopmaiuuy,
HEJI00POCOBECTHOM peKyiaMe B CPeJICTBAX MacCCOBOM MH(MOpMAIIUH;

® OCO3HAaBaThb 3HAUYEHHE TEOPETUYECKHX 3HAHUM MO0 XUMHH  JUIs
MPAKTUYECKOM JEATETbHOCTH YETIOBEKa;

® CO3/aBaTh MOJIEIM U CXEMBI JJI1 PEIICHUs Y4eOHBIX U MO3HABATEIbHBIX
3a/1a4; TOHUMATh HEOOXOJMMOCTh COOJIFOJCHUS MPEANHCAaHUM, MpearacMbIX B

WHCTPYKITUSX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.

Conepxxkanue yueOHOTo nmpeamera
8 ki1ace
IlepBoHaYaibHbIC XUMHYECKHUE TOHATHS
Xumus B cucteMme Hayk. CBsi3b XUMHUM C JpYTMMU HaykaMmd. BenectBa. Yncrtoie
BemecTBa U cmecu. Ou3znueckue U XUMUYECKUE SBICHUS. MOJNEKYIbl U aTOMBI.

BGHIGCTBa MOJICKYJIIPHOT'O 1 HCMOJICKYJIAPHOTO CTPOCHUA. XUMHYECKUE DJIEMEHTHI.



OtHOCHUTENbHAS aTOMHAas Macca.3HaKW XMMUYECKUXIIIEMEHTOB. XUMHUECKHE (Pop
Myibl. [IpocTeie u cioxHble BemectBa. (OTHOCHUTENIbHAST MOJICKYJISIpHAsE Macca.
Beruucnennss mno xumuueckuM (Gopmynam. BanentHocts. IlepBoHauanmbHOE
3HAKOMCTBO C MEPUOAUYECKON CHUCTEMOM XWUMHYECKUX 3JIEMEHTOB. bombline u
Manble  nmepuoanl. I'pynnmer  u moarpynmnbel.  CocTaBi€HHE  XUMHYECKHX
dbopMysl 1O BaJEHTHOCTU. ATOMHO-MOJIEKYJSIPHOE Yy4eHHE. 3aKOH COXpPaHCHHS
Macchl BemiecTBa. CTpyKTypa MEPUOAUMYECKONM CHUCTEMbl XMMHUYECKUX JJIEMEHTOB
.. Menneieena. YpaBHeHus XAMUYECKUX PEAKIIHM.
Tumnel xumudecknx peakui. KommdectBo BemectBa. MomspHas macca. Ywucno
ABorajzipo. MonsipHast macca. Beruucienue no xumudeckoil (opmysie BelIecTBa:
OTHOCHUTEIBHON MOJIEKYJIIPHOW MAacChl, OTHOIIEHUS MacC, MAacCCOBBIX JOJEH
3JIEMEHTOB. BbIyncieHue MoJIpHON Macchl BellecTBa Mo (popmysie, BHIYUCICHUE
Macchl U KOJIMYECTBA BEIIECTBA.

JleMoHCTpanuu:

PaznuyHbie BUJBI XMMUYECKOW MOCYIbI, MPEAMETHI, CIIEJIaHHbIC W3 Pa3IUYHBIX
BEIIECTB, MPUOOPHI JIJIT U3MEPEHUSI MACChI, MJIOTHOCTU KUJKOCTH ,TEMIEPATYPHI,
TBEPAOCTH.

OmHOPOIHBIE U HEOTHOPOIHBIE CMECH, CIIOCOOBI X Pa3/ICIICHHS.

duznyueckre M XUMHYECKUE SIBIICHUS (pacTUpaHUE caxapa B CTYIKE, KUIICHUE
BOJIbI, TOpPEHHE CBE€YM, W3MCHEHHWE LBETa W BBHINAJACHUE OCaJKa NpPHU
B3aMMOJICHCTBUM PA3JINYHBIX BEIIECTB).

CoenuHeHHsT kKeme3a € CEepoid; IMApPOCTEPHKHEBBIE MOJEIA MOJIEKYJI Pa3IMYHBIX
BEIIECTB.

OMnbIT, WUTFOCTPUPYIONINI 3aKOH COXPAHEHUSI MAaCcChl BEIIECTBA.

Paznoxenne Maiaxura Npu HAarpeBaHUHU, TOPEHUE CEPbl B KHUCJIOPOJE U APYTUE
THUTBl XUMAYECKUX PEAKIIUM.

JlabopaTopHas pabora:

«PaccMoTpeHre BENIeCTB € pa3IMYHbIMU (DU3UUECKUMU CBOMCTBAMMY
«Pa3nenenue cmecu»

«IIpuMepbl XUMUUYECKHUX U (PU3UUECKUX SIBICHUI



4.

«Peakuus 3aMenIeHUS] MEIU HKEITE30M»
[TpakTrueckas pabora:
«OtpaboTka mpaBwil TeXHUKU Oe3zomacHocTH. [IpuemMbl oOpatenus ¢
XUMHUYECKUM O000pYI0BaHUEM)
«O4nCTKA 3arpSI3HEHHON MOBAapEHHOM COJIN»
Kucaopoa. Oxcuapbl. I'openue

Kucnopon kak XMMHYECKHMU JJIEMEHT M NPOCTOE BEIIECTBO. PU3MUECKHE
cBorictBa kuciopona. IlomydyeHue u mnpumeHeHue kucinopoaa. OKucieHue.
Okcuppl. [lonstue o karanuzarope. Bo3ayx u ero cocras. ['opeHue BeliecTB B
BO3/lyX€. YCIOBUS BO3HMKHOBEHUS W TNPEKpAIICHUs TOPEHHUsS, MEpPHI IO
OpEeIyNpexIeHUI0  MOoXapoB. TOIIMBO M CHOCOOBI  €r0  CXKUTAHUA.
TenmoBo#t 3h}PexT XuMUUECKOW peakiuu. 3aKOH COXPaHEHHUsI MacChl U PHEPTHM.

OxpaHa BO3ayXa OT SanHBHeHHﬁ. PacueTsl mo XUMHUUYECKUM YPaBHCHUSM.

JlemoHCTpanumu:

1. O3HakoMIIeHHE € (PU3NUECKUMHU CBOMCTBAMH KUCIOPO/A.

2. Cxuranue B KHCJIOpOJie yIuisl, cepbl, hocdopa, xemnesa.

3. [Tonyuenue KuCIOpoia U3 IEpMaHraHaTa Kajaus pu pa3ioKeHUH.
1. [Ipaktuueckas padota: «[lonydeHue u cBOMCTBA KUCIOPOAA»

Boaopona, Boaa, pacTBopbl.

Bopopon kak XMMHWYECKHMH DBJIEMEHT M NPOCTOE BelecTBO. Du3nMyeckKue
cBoMcTBa Bojopoja. [lomydyenune Bogopoaa B 1abOpaTOPUH U IMPOMBIIIJICHHOCTH.
[IpuMeHeHue BOJIOPOJAA KaK HKOJOTMYECKH YHUCTOTO TOIUIMBA U CHIPbS IS
XUMHUYECKON TPOMBIIIIIEHHOCTH.

JleMoHCTpanuu:

1.  O3snakomiieHHe ¢ (PU3NYECKUMHU CBOMCTBAMH BOJIOPOJIA.

2. T'openue Bomopoma B KHCIOPOJIE yIiIsi, cepbl, pocdopa, xenesa.
3. OOpasIbl KUCTOT U COJICH.

4.  JleficTBHE pacTBOPOB KMCJIOT HA MHAUKATOPHI.

[IpakTrueckue paboOTHI:

1. «ITonyuenue u CBOMCTBA BOJIOPOAAY.



2. «JlercTBUE KUCIIOT HA UHAUKATOPBD.

3. «B3anmoseiictBue Bojgopoaa ¢ okcumom Mmemd (11)».
4, «OTHOIIEHNE KUCIIOT K METAJLIIAM
Bona - pacrBoputens. PactBopel. MaccoBas noyisi BEIIECTBA B PacTBOPE.

XWUMHUYECKHE CBOMCTBA BOJBI: B3aUMOJICHCTBHE C MeTallaMu (HATpUEM,
KaJIbIIUEM), C OKCHJIAMH METa/UIOB (OKCHJl KajbliUs), OKCHJIAMH HEMETaJlIOB
(oxcuapl hocdhopa u yraeposia), pa3ioKEHUE BOIBI AIEKTPHUIESCKIM TOKOM.
JlemoHCTpanum:

1.  BszaumopaeiicTBUE BOJIBI C METANIIIaMU (HATPUEM, KaJIbIIUEM).

2. B3aumopelictBre BOAbI ¢ OKCHUIaMHU Kaiblus. ONpeaenceHue MOJTYyYECHHBIX

PAaCTBOPOB MHAUKATOPAMHU.

BaxxHelllne KJIacChl HEOPraHUYECKUX COCAMHEHUH

CoctaB U CTpOoeHHE OKCHJOB, KHUCIOT, OCHOBaHUMU, cojei. Kmaccubukarms,
dbu3nyeckue M XUMHUYECKHE CBOMCTBAa OKCHJIOB, KHCJIOT, OCHOBaHMM, COJICH.
CnocoObl moyyeHus: U 00JacTH MPUMEHEHHUS OKCHJIOB, KHUCIOT, OCHOBAHUI,
conen. I'eHeTnyeckas CBSI3b MEXIY OKCHIAAMH , OCHOBaHWSIMHU, KHCJIOTAMH |
COJISIMU.

Kucnorsl. Haxoxnenne B npupome. CoctaB KucioT. BaneHTHOCTH
KHCJIOTHBIX OCcTaTKoB. OOIIMe CBOMCTBA KUCIOT (Ha IPUMEPE COJITHOW M CEPHOM):
M3MEHEHUE OKPAaCKM HMHAMKATOPOB, B3aUMOJACHCTBUE C METAUIAMHU, OKCHUIAMH
merauioB. OcoOble  CBOMCTBA  COJSHOM M CEpHOM  KHUCIOT.  Mepbl
MPEAOCTOPOKHOCTH TIpH paboTe ¢ KuciaoTamu. [IoHsATHE O BHITECHUTEIIBHOM Psizie
METAJIJIOB

OcnoBanusi. CoctaB ocHoBaHui. Illenoun u HepacTBOpUMBIE OCHOBAHMSI.
duznueckre CBOMCTBA OCHOBAHMM. XMMHUYECKHE CBOMCTBa IIECIIOYEH: JIEHCTBHE
WHJIMKATOPOB, B3aUMOJCHCTBUS C KHUCIOTaMHM (peakiys HeWTpaau3aiuu), C
OKCHJIaMH HEMETaJZIOB. Mephbl IPEAOCTOPOKHOCTH IIPU paboTe CO IIeI0YaMHU.
CBoliCTBa HEPACTBOPUMBIX OCHOBaHMI. BblUuMClI€HME MacCOBOM JOJIM M MACCHI

BCUICCTBA B pPaCTBOPC, BBIYUCIICHUC 110 XHUMHWYCCKHM YPABHCHUAM MACCHI 110



M3BECTHOMY KOJIMUECTBY BEIIECTBA OJJHOTO M3 BCTYMAIOMINX WIIH MOJYyYArOUIUXCS B
pEaKIuu BEIIECTB.
Comu. CoctaB coneii m ux HazBaHud. CocrtaBieHue @QopMyl CoOJeH.

Pemenue 3aJlad pa3/IM4HbIX THIIOB.

JlemoHcTpanuu:
1. HexoTopbie XuMHUECKHE CBOMCTBA OKCHJIOB, KUCJIOT, OCHOBAHUM, COJICH.
2. Peakuust HeHTpanu3aum.

JlaGoparopnas paboTa:
1.  «Pa3znoxenue ruapokcuna meau (1) mpu HarpeBanum»
2. «B3auMoelicTBHE IIEJI0OUEN ¢ KUCIOTAMMI))
3. «BzaumopeiicTBHuE HEPACTBOPUMBIX OCHOBAHUMN C KUCIOTaAMM
4, «B3aumMoaeiicTBrE KUCIIOT ¢ OKCUJAMH METAJIJIOBY
Crtpoenne aToma

[TopsinkoBeiii HOMEp anemeHTa. CocTaB atoMHbIX saep. M3oronel. CtpoeHue
ANIEKTPOHHBIX O000JIOYEK AaTOMOB. XapaKTepUCTHUKA XHUMHYECKUX DJIEMEHTOB
[NIABHBIX MOATPYIIl HAa OCHOBAaHWM IMOJOXEeHUs B llepuogmyeckoid cucreme u
CTpPOEHUS aTOMOB. 3HaueHue MEPUOIUYECKOTO 3akoHa. JKu3Hb
n aearenbHocTh JI.M. Menneneena.
JlemoHCTpanumu:
1.  BzaumopaeiicTBUE HATpHs C BOJAOM; MOKa3 00Opa3IOB IIEIOYHBIX METAIOB U

rajoreHoB.
JlabopaTopHas pabora: «B3aumoneicTBue TUAPOKCHAA LHWHKA C PacTBOPAMH
KHUCJIOT ¥ LIEJI0YECII»
Xumuyeckasi CBfi3b
[TonsatTe 0 XMMHYECKOW CBsI3U W mOpuunHax e€ oOpasoBaHUS.

DnekTpooTpunaTeabHOCTh. KoBaneHTHas nossipHasi U HenoJisipHasi cBsa3u. MoHHas
cBs3b. Kpucraimmmueckue pemietku. Crenenb okucienus. [lonstue o mporecce
OKHCJICHUS, BOCCTAHOBJICHUA. PelieHue 3agay pa3juyHbIX THUIIOB, PAcy€Thl IO

YPaBHEHUSIM XMUMUYECKUX PEAKIIUH.



HeMoHcTpauuu: Moienu MpOCTPAHCTBEHHBIX  PEIIETOK MOBAPEHHOM  COJH,
rpadura, TBeporo okcuaa yrieposaa (1V).
I'anorennt

XapakTepucTUka TaJOreHOB KaK XUMHUYECKUX OJJIEMEHTOB M MPOCTHIX
BemiecTB. CTpoeHue aTOMOB TajoreHoB. HaxokleHue rajioreHoB B IIPUPOJE.
dusznyecKkue U XMMHUUYECKHE CBONCTBa TaJloreHOB. 3akoH ABorajpo. OO0neMHbIe
OTHOILICHHS Ta30B [P XUMHUUYECKUX PEAKIIHSIX.

9 kyacc
BemecTBo M XMMUYecKasi peakius
[Tepuoauueckuii 3aKOH W MEPUOUYECKAsT CUCTEMa XUMHUYECKHX 3JIEMEHTOB
JI.1. MeHieneeBa B CBETE TCOPUM CTPOCHUS aToMa. XUMHUYecKas CBs3b. CTpoeHue
BEIIIECTRA.
Teopus JIEKTPOJUTHYCCKON JUCCOLMALTUN

DJIEKTPOIUTBl M HERJIEKTPOJUTHI. DJICKTPOJMTUUYECKAS JTUCCOIUALIMS
BEIIECTB C MOHHOM M KOBAJICHTHOM MOJISIPHOM CBSI3bIO: KUCIIOT, LIEJIOYEH, COJIeH
(TeTUIOBBIC SIBJICHUS IPU PACTBOPEHUH ).

CreneHb  SIEKTPOJUTHYECKOW  Aucconuanuu  (CWIbHBIE U ciiaOble
AIeKTpoNThI) Peakius moHHOrOo oOMeHa. OKHCIMTEIHHO-BOCCTAHOBUTEIIBHBIC
pEeaKIINH.

XHUMUYECKUE CBOMCTBA OCHOBAHMM, KUCJIOT U COJIEW B CBETE MPEACTABICHUN
00 DJIEKTPOIUTHYSCKON TUCCOIMAIMU U 00 OKHCIHUTEIHbHO-BOCCTAHOBHUTEIIHHBIX
npoueccax. ['uaponus coneil.

PacdeTsl Mo ypaBHEHHUSIM XUMHUUYECKUX PEAKLUM 1JI ClIy4aeB, KOrja OJgHO U3
pearupyronmx BEMIeCTB 1aHO B U30BITKE.

JlaGopaTopHBIE OMBITHI:

KauecTBeHHas peakiysi Ha XJOpUI-HOH.

[Ipaktrueckas pabota: «Peakiuu oOMeHa MEXTy pacTBOpaMH JIEKTPOIUTOBY.
PacuetHbie 3a1aun: pacueThl 10 YPaBHEHUSM XUMHUYECKUX PEAKIIUNA, €CJIM OJTHO U3
pearupyronmx BEMIeCTB 1aHO B U30BITKE.

HeMmeTamabl



Xumuyeckue 3jaeMeHTbl VIA rpynnsl. Iloarpynna kuciaopoaa

OOmiasi xapakTepUCTHKa 3JIEMEHTOB MOATPYMIBl Kuciopoaa. [lonstue 006
alIoTponuu Ha Tnpumepe kuciopoga U cepbl. Cepa. CtpoeHue MOJIEKYI,
dbusznyeckue U XUMHYECKUE CBOICTBa, mpuMmeHeHue. CepHas kucinora. CTpoeHue,
CBOICTBa, npuMeHeHne. KauecTBeHHas peakiiys Ha Cyib(aT-HuOH.
CKOpOCTh XUMHUYECKUX peaKInii. 3aBUCUMOCTb CKOPOCTH XUMUYECKHUX PEaKIUid OT
pa3NUYHBIX YCIOBUW: OT MNPUPOABl PEarupyrollux BEIIECTB, IUIOIIAIN
MOBEPXHOCTH  CONPUKOCHOBEHMS, KOHIEHTpAIlMM pPearupyronmx BEUIECTB,
TEMIIepaTyphl U KaTaau3aTopa. XMMUYECKOE PAaBHOBECHE, YCIIOBUS €r0 CMEIEHUS.
Pemmenns 3agau.
JlaGopaTopHBI€ OTBITHI:
O3HakoMmIIeHHE ¢ 00pa3laMu Cepbl U €€ MPUPOIHBIX COEAUHEHUM.
Pacnio3znaBanue cynb(paT-nuOHOB B pacTBOpE.
PacueTHbie 3amauu: pacyeTbl C HCIOJB30BAHUEM MOHSTHUS «MOJSPHBIA 00BEM
ra3zoB» 1o (popMmyJie ¥ IO YpPaBHEHHUIO.
PacueTsl 1o ypaBHEHHMIO C HCIIOJIb30BAaHWEM 3aKOHA OOBEMHBIX OTHOIICHUH.
PacueTtsl 10 TEPMOXUMHUYECKUM YPABHEHUSIM.
JlemoHCTpanumu:
OnemenTtsl VII rpynmnsl. Kucnopon u cepa(Buacodunbpm).

JlabopatopHasi paboTa, 3aBUCUMOCTh CKOPOCTH XMUMHUYECKHX PEAKIUA OT
pPa3JIMUHBIX YCJIOBUH: OT MPUPOJBI PEArupyroNIUX BEIIECTB (B3aUMOJIECHCTBUE
IMHKA C COJIIHOMW M YKCYCHOM KHUCJIOTaMH), OT IUIOIIAAM IOBEPXHOCTHU
CONPUKOCHOBEHHUSI (B3aMMOJICUCTBHE PA3UYHBIX MO pa3Mepy KyCOUKOB MeJla C
KHCJIOTOM), KOHUEHTpAllUM W  TeMIepaTypbl (B3aUMOAECHCTBHE  IMHKA C
COJISTHOM KHCJIOTOM pa3HOM KOHIIEHTpalluu U B3auMojelicteue okcuaa meau (1) ¢
CEPHOM KUCIIOTOM NpU pa3HbIX TeMIepaTypax).

Xumuueckue 3j1eMenTbl VA rpynnsl. [loarpynna azora
OO611ast xapakTepUCTUKA AJIEMEHTOB MOJATPYIIIBI a30Ta.
Azor. CtpoeHue MOJEKynbl, (PU3NYECKHUE W XUMHYECKHE CBOWCTBA.

BzaumopencTBre a3oTa ¢ METALUIAMH, BOJOPOIAOM, KACIOPOIOM.



AMMUaK, CTpOCHHE MOJEKYJbl, (u3ndeckue CBoOIcTBAa. XHUMHUYECKHE
CBOMCTBAa aMMHaKa: B3aWMMOJEUCTBUE C KHUCIOPOAOM, KHCIOTamMH. Bonowu,
okcuzamMu MetamuioB.O0pazoBaHue uoHa amMMmoHusA. CoauM aMMOHMsS, COCTaB.
Crpoenue, puznueckne U XMMHUUECKHE CBOMCTBA: B3aMMOJCHCTBHE CO IIETOUYaMHU.
KauecTBeHHbIE peakiuy Ha HOH aMMOHM. [Ipumenenune ammuaka. [IponsBoacTso
aMMHaKa.

AzotHas kucnota. CTpoeHHE MOJEKYNIbl, (PU3NYECKHEe U XHUMHUYECKHE
CBOMCTBA, NpuMeHeHHE. I [pon3BOICTBO a30THOM KUCIIOTHI, KPYTOBOPOT a30Ta.
®docdop 1 ero coeAMHEHUS.

MuHepanbHble ynoOpeHus. (KpaTkas XapaKTepUCTUKA)

Pemenne 3amad Ha omnpeneneHUe MaccoBOM JonM npuMeceid. PacuerHble
3aJlayd Ha ONpeJEeJICHUE MacCOBOM (00BEMHOI) JTOIM BBIXO/AA MPOAYKTA PEAKIUU
OT TEOPETHUYECKH BO3MOXKHOTIO.

JlemoHCTpanumu:

OnemenTsl (V) rpynnsl. A3oT u pochop (Buaeopuabm).

PacTtBopeHue ammuaka B BOJI€E.

[Tonyyenne ammuaka u ero oOHapyXeHHe.

KauecTBeHHbBIE peakMy HA CyXH€ COJIM aMMOHUS U HUTPAThI, PACTBOPHI AMMHAKA.
JlaGopaTopHble ONBITHI: KaYECTBEHHbIE PEAKIMM Ha PACTBOPHI COJIEH aMMOHUs
(B3aMMOAEICTBHE X C PACTBOPAMH IIEJIOUEH PU HArpEeBaHUM ).

O3HakOMIIEHHE C a30THBIMU, (OCHOPHBIMU U KaTUHHBIMH YI00OPECHUSMHU.
[IpakTryeckoe 3aHsATHE: «IOJYyYEHUE aMMHaKa U ONbIThl ¢ HUM. O3HaKOMIIEHHE CO
CBOMCTBaMHU BOJHOT'O pacTBOpa aMMHUAKa

PacueTHbie 3aaun: penieHne 3a1a4 Ha OnpenesieHne MaccoBOi (00bEMHOM) J0r
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

Xumuueckue 3j1eMeHTbl IVA rpynnsl. Iloarpynna yriepona

OObmass xapaktepuctuka  yriepojga. CpaBHHUTENbHAs XapaKTepUCTHKA
yriaepoja M KpEeMHHUS KaK XUMHUYECKHUX BJEMEHTOB M KaK MPOCThIX BELIECTB.

Anotpomnus yriiepojaa u KpeMHusl. SIBneHue aacopomuu.



Oxkcupasl yraepona (1) u(lV) u oxkcun kpeMHuUs: CTpoeHUE MOJEKYH (THIT
CBSI3H, THIT KPUCTAIMIECKON pemieTkn), GU3NIeCKue M XUMUIECKHE CBOMCTBA (B
cpaBHeHUN). [IpuMeHeHre okCUIO0B. YToJbHAS U KPEMHUEBBIE KUCIOTHI, UX COJIH.
Crpoenue, coiicTBa. KauecTBeHHas peakiiysi Ha KapOOHAT-UOH.

Kpyrosopor yrinepoga B npupoae. CuimkaTHas NMpPOMBINUIEHHOCTh. PacueTHble
3aJlayd Ha BBIYMCIICHHE MAcChl U 00beMa MPOYKTa PEeaKIuu 10 U3BECTHOU Macce
WM 00BEMY HCXOHOTO BEIIECTBA, COACPIKAIICTO TPUMECH.

JlemoHCTpanumu:

[loarpynmna yriepona (BUaA€oOpUiIbM).

[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB U T'a30B.

[Tonyuyenue oxcuaa yriaepona (1V) u B3aumoneiicTBue ero ¢ BoJIod U pacTBOPOM
menouu. [lomydenne KpeMHUEBOW KUCIIOTHI.

JlaGopaTopHbI€ OIBITHI: KAUECTBEHHAS peaKIvs Ha KapOOHAT-HOH.

PacueTHbie 3ajauu: BBIYMCICHHME MAacChl M O0BEMa TMPOJYKTa PEAKIMH IO
M3BECTHOM Macce WK 00beMY UCXOJHOTO BELIECTBA, COJIEPHKAIIETO MPUMECH
[Ipaktnueckoe 3aHsTHE: «PelieHne JKCIEpUMEHTANIbHBIX 33aJa4 [0 TEME
«HemeTambn

Ba:kHeiimmne MeTalJIbl M UX coeuHeHust. O0mme CBOMCTBA METAJJIOB.

OOmast xapakTepucTuka MeTaioB. PU3NYeCKre M XUMHUYECKHE CBOMCTBA
MeTa/uIoB. MeTaumyeckass CBsi3b. MeTajuiMdyecKkass KpUCTAUIMYECKash pelIeTKa.
[ToHsiTHE O KOPPO3UHU METAILIOB U CIIOCOOAX 3aIIUTHI OT Hee (00pa3Ho).
JleMoHCTpanuu:

O6pa3upl MeTaJI0B. MoieNii KPUCTATUIMYECKUX PEIIETOK METAJIJIOB.
B3anmonenicTBre METAIUIOB ¢ BOJOM, IPYTMMH BEIIECTBAMM.
JlaGopaTopHBIl OMBIT: paCCMOTPEHUE 00Pa3LI0B METAIIOB.

OOmrast  xapakTepucTHKa MeTauioB  ThaBHbIX  moarpynm I-111 rpymm
MepUOJIMYECKON CUCTeMbl XHMHUYecKuXx »djeMmeHToB J[. WM. MeHnneneeBa (B
cpaBHeHuM). Hatpuit u kanwiuil. CtpoeHue u cBoiictBa. CoeMHEHUs HATPUA U

kanbius. Vx cBoiicTBa. JKeCTKOCTH BOJIBI M CIIOCOOBI €€ yCTPAHEHUS.



AnromMuHul. XapakTepucTUKa AIIOMHHUS U €ro coeauHeHHil. AmEpOTepHOCTbH
OKCHUJa U TUAPOKCHIA aTtoMUHHMS. [I[puMeHeHNne alfOMUHMS U €r0 CIUIABOB.
JlemoHcTpanuu:

MerTasisl TIaBHBIX TOATPYHH (BUICOPHIEM).

KauecTBeHHas peakiysi Ha MOHbI KalblUs U Oapusl.

B3anmoeiicTBrE amOMUHUA C BOJIOM, KHCIIOTaMH, IIEI0YbI0, COISIMHU.
JlabopaTopHBIE ONBITHI: 0O3HAKOMJIEHUE C BaKHEUIIUMU COEAMHEHUSIMU — COJIAMH
HATpusl, Kalus, KaJIbLHS.

O3HakoMIIeHHE ¢ 00pa3liaMu AIFOMUHUS U €r0 COSTMHEHUIA.

XKeneszo: cTtpoenue, cBoiicTBa. XapakTepuctuka coeaunenuid sxenesa (1) u (111):
OKCHU/IbI, THIPOKCH]IBI, COJIH.

JemoncTpanuu:

Keneso u ero coenuuenus (BuneopuIbLM)

[Ipupoausie coenuHeHus xenesa, noirydeHue rugapokcunos xeneza (1) u (1), ux
CBONCTBA.

[IpakTHueckoe 3aHATHE . « DKCIIEPUMEHTAIBHOE PEIICHHE 3324

[TonsiTue o metammypruu. Metamibsl B COBpeMeHHOM TexHUKe. OCHOBHBIE CITOCOObI
MIPOMBIIIJICHHOTO MOJYYCHHUS METAILIOB. DJIEKTPOJn3 (00pa3Ho).

Oprannyeckue coeTUHEHUS .

[lonsiTue 00 OpraHWyYecKHX BEHIECTBAX MW OPraHMYECKOW XUMUHU.
MHoroobpa3ue  opraHuueckux  BemiecTB.  [IpedenbHble  yIriieBOAOPOIbI
Henpenenbuble yriaeBoaopo bl Kuciopoacoaepsxaiue opraHM4eckue BeecTBa.

XHUMHUS M OKPY:KaOUIas cpeaa.

Xumust u  370poBbe. [loHsiTHE 00 OKOJOTMYECKOW TPaMOTHOCTH.
XUMHUECKOE 3arpsi3HEHUE OKpYXKarollel cpeabl. DKOJOrMYecKue MpoOJeMsl,
CBSI3aHHBIE C MOJIyYEHHUEM M PUMEHEHHEM COEAVMHEHUH YIJIEpOJAa, a30Ta U CEPBHI.
[Tonsarue o npenenbHo AomyctuMmont koHreHTpanuu Bemects (I1IK). Pons xumun
B PEIICHUH SKOJOTUYECKUX TPOOIIEM.

TemaTuueckoe NJIAHUPOBAHUE

8 kiacce



Ne KonaunuyectBo
Tema ypoka

ypoka 4acoB

OCHOBHBIE ITOHATUS XUMHUHN

IlepBoHauaabHble XuMuYeckue moHsTus (30 u)

1. Ilpakmuueckan paboma Nel IIpeomem xumuu. IIpaguna mexnuxu 1
0e3onacnocmu npu padome ¢ XuMuuecKkom Kabuneme.

2. Ilpakmuueckan paboma Nel3nakomcmeo c 1adopamopHbim 1
0bopyoosanuem.

3. BemectBa CBoiicTBa BEIECTB. 1

4, Paznenenne cmeceit BemectBa. OTcranBanue. OuibTpOBaHUE. 1
Beinapusanue. OfHOpOAHbIE ¥ HEOAHOPOAHBIE cMecH. becena

o. Ilpakmuueckan paboma Ne2 Ouucmka 3a2pa3HeHHOI NOEAPEHHOTL 1
cou.

6. Ilpakmuueckas padoma Ne2 Ouucmka 3a2pA3HEHHON NOGAPEHH O 1
cou.

7. [TpusHaky xuMuuecKkux peakuuid. 3Haku 10 XMMHUUECKUX 3JIEMEHTOB. 1

8. OTHOCHUTEIbHAS aTOMHAs Macca 1

9. AToMHas enruHMIIA Macchl. Xumuueckas gpopmyina. [Ipocroe BemiecTso. 1
Mouekyna. Ciio)kHO€E BEILECTBO.

10. Pacuersl mo xumuueckoi popmyie. 1

11. OTtHocuTenbHAsE MOJIEKYJIIpHast Macca. MaccoBas 107151 3JIeMEHTa. 1

12. Banenrnocts. Bricmras, Hu3mIas BaICcHTHOCTb. 1

13. CocraBnenue xumuueckux Gopmyi. [lepBoHauanbHOE 3HAKOMCTBO C 1
tabmumeint JI.11. Menneneena

14. CTpykTypa NepuoAn4ecKoi CUCTEMbl XUMHUECKUX 31eMeHTOB J[. 1. 1
MeHieneesa.

15. Onpenenenue BaieHTHOCTH 110 [lepuoanyeckoit Cucreme 1

16. XapakTepuCcTUKAa XUMUUECKUX JIEMEHTOB TJIaBHBIX MOJTrPYII HA 1
ocHoBaHuu nosuoxxenus B I1.C.

17. 3navenue [leproauueckoro 3akoHa /il MOHUMaHHs HAyYHON KapTHUHbBI 1
MHpa

18. YpaBHEHNE XUMUYECKON PEAKIIMH. 1

19. Koadunmentst. [paktukym 1

20. Tunsl xumMuueckux peakuuid. [lpaktukym 1

21. Peakuun coennHenus, paznoxkenus. Ilpaktukym 1

22. Peaxnuu 3amenienns, oomena. [lpaktukym

23. 3aKOH NMOCTOSHCTBA cocTaBa. PU3NYECKHUE M XUMUUYECKHE SBICHHUS. 1

24, 3aKkoH coxpaHeHus: Macchl. Perenue 3a1a4 Ha 3aKOH MTOCTOSIHCTBA 1
cocrasa. Posie M.B. JlomoHOCOBa B pa3BUTHN XMMHH.

25. Ilpakmuueckan paboma Ne3.Tunvt Xumuueckux peakyuii: 1
COeOUHEHUS, PA3NIOHCCHUS

26. Ilpakmuueckan paboma Ne3 Tunvl xumuueckux peakyuii: oomena, 1
3ameuieHus

27. PacueTs! mo XMMHUYECKHM ypaBHEHHUSM. ENMHNIIA KOJIMYecTBa BEIECTBA 1
— MoJb. Yucno ABoraapo. MossipHast Macca.

28. Pemenue 3a1a4 ¢ UCMONIB30BaHUEM MTOHITHUS «MOJIb) 1

29. KonrtpomnsHas padora no reme «IlepBoHadanbHble XUMHUYECKHUE 1
TIOHSTHSI.

30. KonrposnbHas padora no reme «llepuonnueckuii 3ak0H». 1




OCHOBBI HEOPTAHUYECKOW XUMHUHU
Kucaopoa. Oxcuapl. I'openune (84)

31. Kucnopon kak xumudeckuii snement. Kucinopon B mpupoje.

32. Du3nyYecKue CBOMCTBA KUCIOPOa. XMMHUYECKHE CBOMCTBA KUCIOPOIa 1

33. Ilpakmuueckasa paooma Ned Ilonyuenue Kuciopooa u uzyuenue e2o 1
CE0UCMmE.

34. Ilpakmuueckasa paooma Ned Ilonyuenue Kuciopooa u uzyuenue e2o 1
ceoncme

35. Knaccudukanus oKCUmoB. 1

36. [Tomryuenue okcuI0B. XUMHUECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX 1
OKCHJIOB.

37. Pemenue 3a1au Ha onpeenenrne (OpMYIIbI CIIOKHOTO BEIIECTBA. 1
ITpakTukym

38. Pemenue 3a1au Ha onpeenenne (GOpMyIIbl CII0KHOTO BEIIECTBA. 1
IIpakTukym

Bonopon, Bona, pactBopbl.(8)

39. Bonopon B mpupoe. Bomopos kak xumudaeckuii aieMeHT. Bogopon - 1
npocToe BeniecTBo. Ou3nyeckue CBOWCTBA BOIOPOA.

40. Xumuueckue cBoicTBa Bogopoaa. [lonyuenue Bogoposaa B 1
71a00paTOPHBIX YCIOBUSX, B TPOMBIIIJIEHHOCTH. MeTo1bI
IPEIOCTOPOKHOCTH ITpH paboTe ¢ BogopoaoM. [Ipumenenne Bomoposa.

41. Ilpakmuueckaa padoma Ne5 Ilonyuenue ¢00opooa. 1

42. Ilpakmuueckas paboma No5 Hzyuenue e2o ceoiicme 600opooa. 1

43. Bopna B mpupoge. I[lonyuenue Boabl. PU3nyYeCKre CBOMCTBA BOJBI. 1
PacTBopenue — Gpu3nKo-XuMHUYECKHI Mpoliecc.

44, Bona — pactBoputens. Cioco0 BbIpaXeHHUS KOIMYECTBEHHOTO COCTaBa 1
pacTtBopa. XMMHUYECKHE CBOWCTBA BOJIBI.

45, Perenne pacueTHbIX 3a7a4 Ha OMpeIeIeHHe MAaCCOBOU JJOTU 1
pacTBOPEHHOTO BEIIECTBA.

46. Perenne pacueTHbIX 3a7a4 Ha OIpeieJICHHEe MacCOBOM JTOIU 1
pacTBOPEHHOTO BEIIECTBA.

Baskneiinme KJacchbl HEOPraHuYecKux coenmHennii (144)

47. Kucnotsl. Knaccudukanus kucnot. BaneHTHOCTh KUCIOTHBIX OCTATKOB. 1

48. [Tomyyenue kucnot. OOIME CBONCTBA KUCIIOT. 1

49, OcnoBanus. Knaccudukanus. [onyuenue. 1

50. OcnoBanus. [lonyyenne 1

ol. XHWMHYECKUE CBOMCTBA PACTBOPUMBIX OCHOBAaHHM. 1

52. XVMHYECKUE CBOWCTBA HEPACTBOPHUMBIX OCHOBAHUHU. 1

53. XuMH4eckue cBoicTBa aM(OTEpHBIX OCHOBAaHUIT 1

54, XUMHUYECKUE CBOICTBAa aM(OTEPHBIX OCHOBAHUI 1

55. Conn. Knaccuduxanus. CpegHue Coj. 1

56. Comu. Knaccuduxanus. Kucibie, OCHOBHBIE COJIH. 1

S57. Ilosnyuenue coneil. 1

58. XHMHYEeCKHE CBOWCTBA COJIEH. 1

59. Konmponovnaa padooma. Obooujenue memvt «Ocnoenbvle Kiaaccol 1
HEeOP2aHUYeCKUX COeOUHECHUIL).

60. Koumponsnaa paboma. Qbéo6wenue memvt «OcHoéHble Kaaccol 1

Heop2annuiecKux COCOUHEHUIL).

Crpoenue atoma (2 4)




61. Pazmep aromoB. ATomMHOEe sAmpo. OInekTponbl. CocTaB aroma. 1
ITopsinKOBBII HOMED.

62. JIBuxkenue snexkTpoHa B atrome. OpOutanb. DIEKTpPOHHAs! IUIOTHOCTb. 1
DNEKTpOHHOE CTpoeHHe aroMma. (s-opOutanb, p - opburtamp, d -
opOuTasb)

Xumuyeckas cBs3b (24)

63. DIEKTPOOTPULIATEILHOCTh. XUMHUYECKas CBA3b. KoBaseHTHAsI CBSI3b. 1

64. Howubr. MoHHAS CBSI3b. 1

I'anorensl (2 1)

65. XapakTepucTUKa rajoreHOB KaK XMMHYECKHMX JIEMEHTOB M IIPOCTBIX 1
BEUICCTB.

66. CrpoeHue aTroMoB rajoreHoB. HaxoxkieHue rajoreHoB B IIPHUPOJIE. 1
Dusnyeckue 1 XMMHUYECKHE CBOMCTBA IaJOreHOB.

67. KoHTpo/ibHO-OLleHOYHAs T@poueaypa B PpaMKax IPOMeEKYTOYHOMI 1
arrecTauuu (JIETHSISA CeCCUs)

68. KoHTpo/ibHO-OLleHOYHAs @poueaypa B paMKax IPOMeEKYTOYHOMI 1
arrecTaumu (JIETHSISA CeCCHsA)

TemaTH4yeckoe INIAHUPOBAHUE
9 kJacc
Ne KoimmuecTBo
ypoka Tema ypoka yacoB

BBEJIEHUE

BeurecTBo M xuMHnuyeckas cBs3b (34)

1. | llepumoauueckuii 3akon JI.M. MenneneeBa B cBeTe y4yeHHUS O CTPOECHUU 1
aTOMOB. XapaKTEpUCTUKA XUMHUYECKOTO 3JIEMEHTAa Ha OCHOBAaHUU €ro
nonoxkeHus B [lepnognueckoii cucreme [[.M. MenneneeBa. becena.

2. [Iepuonnueckas cucrema xuMuueckux dineMeHToB [[.M. Menzaeneesa B 1
CBETE YYEHHUS O CTPOCHUH AaTOMOB. XapaKTEpUCTUKAa XUMHUYECKOIO
JJIEMEHTAa Ha OCHOBaHUM €ro nojokeHus B Ilepuogmueckoil cucreme
J.. Menneneena.

3. | Bumpl XxumuuUeckoi CBsI3W: KOBaICGHTHas (TOJNSApHAsT M HEMOJsSpHas), 1
noHHas. Kiaccudukanus BemecTB IO 3JIEKTPONPOBOJHOCTH — HX
pacIaBoB, pacTBOPOB (C JeMOHCTpaIMen).

Teopust 3JIEKTPOIUTHYECKOI Tucconuanuu (21 41.)

4. | DnexTponuThl U HEeANEeTPOoIuTHL. becena. 1

5. | OnextponuTtnueckass naucconuanus. OCHOBHBIE TMOJIOKEHHUS TEOpUHU 1
AJEKTPOIIUTUYECKON TUCCOIUAIIH.

6. | MexaHu3M 3JEKTPOJUTHYECKONW JHUCCOLMAIMM BEIIECTB C HOHHOM 1
cBs13b10. CHIIbHBIE U cT1a0ble 3JIEKTPOIUTHI

7. Peakmun nonHoro ooMena. 1

8. | YcinoBust HeoOpaTUMOCTH peakiii HoHHOro ooMeHa. IIpakTukym. 1

9. | KucnoTsl Kak 3JeKTpoJMThl. Pemenue 3amaq, Korna oauH M3 PEarcHTOB 1
B3ST B M30BITKE

10. | Kimaccudwukarnus, CBOCTBa KUCIIOT. 1

11. | IlIpaxmuueckas paboma Nel. Peakyuu oomena mexncoy pacmeopamu 1

IEKmMpPOoIiumoe.




12. | Ilpakmuueckas padboma Nel.Peakyuu ooOmena meixicoy pacmeopamu 1
IEKMPOSIUMO08.

13. | OcHoBaHUS KaK AJIEKTPOJUTHI, KI1acCH(pUKAIIKS, CBOWCTBA. 1

14. | Amdorepupie ocHOBaHusi PemieHne 3agay Ha ONpEAETICHHE MAacChl 1
(xonmuyecTBa) MPOAYKTOB PEaKIUU MO JaHHBIM 00 MCXOJHOM BEIIECTBE,

B35ITOM B BHJIE pacTBOpa

15. | Conm KaK 3JEeKTPOJIHUTHI. 1

16. | Cmoco6bl mosydeHusi. XMMUYECKHE CBOWCTBA COJICH. 1

17. | Konmponvnaa paboma Obob6uwenue no meme «Kucnomwl, conu ¢ 1
ceeme T1.3./].»

18. | Konmponsnas paboma Oboéuenue no meme «Ocnosanusn 6 ceeme 1
T.9./1.»

19. | Peaknuu, uaymue 0e3 U3MEHEHHS CTETIEHU OKHUCICHUS M C U3MEHEHHEM 1
CTeNeHel OKUCIIeHUs (Ha MpUMepe B3aUMOJICHCTBUSL IPOCTHIX BEILIECTB).
CamocrosiTenbHas padboTa

20. | Crenens okucienus. OkucieHwe, BoccraHoBiaeHue. OKUCIUTEb, 1
BOCCTaHOBUTEb. OKHCANTENHEHO-BOCCTAHOBUTEIILHBIC peaxIuu.
CamocrosiTenbHas paboTa

21. | Tumbl OKUCTUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH. 1

22. | TUIbl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEaKIUiA. 1

23. | 'maponm3 coneit 1

24. | Camocmosmenvnas pavoma. I'uoponus coneii. 1

HEMETAJUJIBI
Xumnueckue diemeHTol VIA rpynnsl. Iloarpynna kuciaopoaa (10 4.)

25. | IlonoxeHne XUMUYECKUX AJIEMEHTOB MOATPYIIIIBI KUCIOPOa B 1
nepuoanudeckoit cucreme .11 .MenneneeBa. 3akoHOMEPHOCTU
M3MEHEHHMsI CBOMCTB 3JIEMEHTOB C TOUKHU 3PEHUsSI CTPOEHUS aTOMA.

26. | CTpoeHue MpOCTHIX BEMIECTB. AJUTOTpOmHUs Kuciaoposa. [lonydenne n 1
CBOMCTBA KHCIOpPOJa

27. | Cepa. Ctpoenne atoma. CBOHCTBA CEpHI. 1

28. | Oxcuapl cepsl. 1

29. | CepoBogopo. 1

30. | CepHuCTast KUCIIOTA. 1

31. | Cepnast kuciora. 1

32. | Cneuuduueckre cBOMCTBa CEpHOM KUCIOTHI. [Ipon3BOACTBO cepHO 1
KHCJIOTHI KOHTAKTHBIM criocoOoM. becena.

33. | CkopoCTh XMMMYECKHX peakIHid. 3aBUCUMOCTb CKOPOCTH XMMHYECKHX 1
peaKIuii OT pa3IMYHBIX YCIOBHI: OT MPUPOIBI PEArHPYIONINX BEIIECTB,
TUTOIIAAN MOBEPXHOCTH COIPUKOCHOBEHHUS, KOHIIEHTPAIUH
pearupyromunx BEIIeCTB, TEMIIEPATyPHI U KaTaJn3aTropa.

34. | Xumudeckoe paBHOBECHE, YCIOBUS €r0 CMEIICHUS. 1

Xumuyeckue yjieMenTsl VA rpynnsl. [loarpynna azora (8 4.)

35. | O6mas xapakTepucTUKa MOATrPYMIBI a30Ta. A30T. AMMHAK. 1
IIpon3BoaCTBO amMmmMuaka.

36. | Conu ammonusi. KauecTBeHHas peakiysi Ha KATHOH AMMOHHS. 1

37. | Azotnas kucnorta. [Tomrydenne. OOnye cBOWCTBA a30THON KHUCIIOTHI 1

38. | Crenudmyeckue cBOWCTBA a30THOW KHCIOTHI. COJTM a30THOM KUCIIOTHI. 1

39. | Ilpakmuueckas paboma No2.Ilonyuenue ammuarka u onvimol ¢ HUM. 1

40. | IIpakmuueckasn pavoma Ne2.O3naxkomienue co ceoicmeamu 600H020 1




pacmeopa ammuaxa.

41. | ®ocop u ero coequaenusi. OKCHUIBL 1
42. | dochopHas KucaoTa 1
Xumvuueckue 3jeMenTsl IVA rpynnsi. lloarpynna yraepona (6 4.)

43. | OOmass xapaktepucTuka riaBHOM moarpynnel IVrpynmel. Yriepon. 1
Annorponusi. AncopOrusi.

44, | CpoiicTBa yriepoaa u ero coeauHeHuil. KadecTBeHHas peakuusi Ha 1
KapOOHAT-HOH.

45. | Kpemawii. 1

46. | CoenuHEHMs] KPEMHUS 1

47. | Pewenue yxkcnepumenmansvHulx 3a0au no meme «Hememannwly 1

48. | Pewenue yxcnepumenmanvholx 3a0ay no meme «Hememannoy 1

BaskHeiilue MeTaLIbl M UX coennuenns. O0uue cBoiicrBa Mera/uioB (14 41.)

49. | [lonoxxeHne MeTaJUIOB B NEPUOJUYECKOM CHUCTEME XMMHUYECKHX 1
3JIEMEHTOB M OCOOCHHOCTH CTPOCHUSI UX aToMOB. Du3HUecKue CBOICTBA
METAJUIOB.

50. | Honsrtus o metasutypruu. CrnocoObl OJy4eHHs METAJUIOB 1

51. | Xumuueckue cBOMCTBa METANIOB 1
A)B3aUMOJEHCTBUE C TajlOTeHaMH, KHUCIOPOAOM, CEpOH, BOAOPOAOM,
yIJIepOJOM;

b) B3aumopeiicTBHE CO CIOXHBIMM BELIECTBAMHU: C KUCIOTaMH, BOOH,
COJISIMU

52. | Xummu4deckue CBOMCTBA METAIOB 1
B) amdoTepHBIX METaIIOB C pacTBOpaMH, pacrylaBaMH IIeJI0Yei

53. | O6mas XxapakTepucTUKa METaJIOB IVIaBHBIX MOATPYINI MEPUOINYECKOMN 1
cucTeMbl XuMHUUueckux ayemenToB .M. MeHneneena.

54. | lllenouyHble MeTayulbl, CpaBHMUTENbHAs AaKTHUBHOCTb, (DU3WYECKHE U 1
XUMHUYECKHE CBOWCTBA.

55. | lllemo4HO-3eMeNbHBIE METAIIIBI: CBOWCTBA METAJIJIOB, OKCH]T M TUAPOKCH/T 1
KaJblMsl Pernienue 3a/1a4 Ha MPaAKTHYECKUH M TEOPETUUECKUN BBIXO/I.

56. | Pemenue 3a1a4 Ha MPaKTHYECKUI M TEOPETUIECKUN BBIXO]I. 1

57. | AnromMuHHN. XapaKTepUCTHKA BOCCTAHOBUTEJIbHBIX CBOMCTB aTFOMHHUS 1
110 OTHOIIEHHIO K MPOCTBHIM ¥ CIIOXKHBIM BEIIECTBAM.

58. | AMdOTEepHOCTD ATFOMHUHUS M €T0 COSTMHEHUIA. 1

59. | OcobenHocTH CTpOCHUS aTOMOB (-3JIEMEHTOB Ha IIPHMeEpE Kee3a. 1
Haxoxnenne B mpupose.

60. | CrocoObl nosyueHust. PU3nUecKue U XMMUYECKHE CBOMUCTBA. 1
CoennHeHus xenesa.

61. | Pewenue sxcnepumenmanvuulx 3a0au no meme «Memannv)y 1

62. | Pewenue sxcnepumenmanvuulx 3a0ay no meme «Memannv)y 1

Oprannyveckue coequHenus (2 yaca).

63. | [lonaTue 06 opraHUYECKUX BEIIECTBAX M OPraHUYECKONH XUMHH. 1
MHuoroo0pasue opranndeckux BeniecTs. [IpeaenpHble yrieBo10pOIbL.

64. | Kucnopojaconepkaiume coeiuHEHHMsL. 1

XuMmus 4 OKpyKawmas cpeaa(2 yaca).
65. | Xumwust u 310poBke. [ToHsITHE 00 YKOIOTHIECKOH TPaMOTHOCTH. 1

XHUMHUYECKOE 3arpsA3HCHUC OKp}/')KaIOH_[Cﬁ CpCabl. OKOJIOTHYECKHUE
HpO6J’IeMBI, CBA3aHHBIC C ITOJTYUCHUEM U IPUMCHCHUCM COCJII/IHGHI/II\/'I
yrjiepoa, a3oTa U CCphI.




66.

[TonsiTre o mpenenbHO nonycTUMOon KoHneHTpanuu Bemects (IT1K).
Pons xumuu B PCIICHUHN 5KOJIOTHYCCKUX HpOGHeM

67.

IloBTOpeHue n 0600MEeHne Kypca 9 Kiacca

68.

IloBTOpeHue u 0600meHNe Kypca 9 Ki1acca
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AHHOTALUA

Pabouaa npozpamma coctaBieHa HA OCHOBE TpeOOBaHUU K pe3yJibTaTaM
OCBOCHUS OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO  OOIIETO
oOpa3zoBaHus, pa3pab0oTaHHOW Ha OCHOBe DenepadbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeIbLHOTO CTaHJIapTa OCHOBHOTO OO0IIero o0pa3zoBaHus (YTBEPKIACHHOTO
npuka3oM MuHHCTepcTBa OOpa3zoBaHus U Hayku P® ot 17 pexabps 2010r.
No 1897, usmMeHeHusIMU U JIONOJHEHUsIMH OT: 29 nekabps 2014 r., 31 nexabps
2015 ., 11 nexabps 2020 r.)

Peanuzaumss  paGodeil  mporpamMmbl  MOJACPKUBAECTCS  TPUMEPHOM,
aBTOPCKOM MpOrpaMMoi MO OHOJOTHUH, Y4EOHO-METOJUYECKUM KOMIUIEKCOM
Conun, H.M. buonorus:

Conun, H.MU. buomorus. Xupoit opranusm. 6 kiacc. yueO. i
obmeo6pazoBarenbHbIX yupexaenuit/ H.. Conun. — M.: [poda, 2013;

3axapoB, B.b. buonorus: Mnoroo0Opa3ue xuBbIXx opraHuzMoB. B.b.
3axapos, H.1. Conun. — M.: Jlpoda, 2014;

Conun, H. W., Canun, M. P. buonorus. Yenosek. 8 kiacc: yuyeOHUK/
Conun, H. U., Caniun, M. P. — M.: Jlpoa, 2015 r.

MamontoB C. TI'., 3axapoB B. b., AradonoBa U. b., Conun H. W.
buosnorusi. O6uue 3akoHoMepHOCTU. 9 Kiacc: yueOnuk/ MamontoB C. I'., 3axapoB
B. b. u np. — M.: JIpoda, 2014 1.

Konuuecmeo uacoe

Koia-Bo yacoB B
Kuaace Ko.s1-Bo 4acoB B roj
HeIeJI0
6 1 34
7 1 34
8 2 68
9 2 68
HﬂaHpreMble pe3yabTaThbl

U3y4eHHs y4eOHOro nmpeamera
JIuunocmuwie pesynomamvr  0003HaUE€HbI B paboueill  mporpamme

Bocniutanus (O6pazoBatenbHas nporpamma O0O0).



Memanpeomemnule pe3ynbmampl 0003HAYEHBI B MPOTpaMME Pa3BUTHUS
YHHUBEpPCaJIbHBIX Y4eOHbIX AeiicTBuil «DynaameHT» (OOpa3zoBaTenbHas mporpaMmMa
000).

Ilpeomemmnvie pe3ynrbmamspl TPEACTABICHBI O TrojaM oOOy4YeHUS U
OTpaxaroT c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS CIAEAYIOMUX YMEHUM:

BbINyCKHUK HAYYHUTCH:

6 kiacc:

e  Paznuuarh NpU3HAKU )KUBOW U HEKUBOU IIPUPOIBI

e [loHuMarh OCOOEHHOCTU CTPOCHHSI OPTraHW3MOB, MPUHAJICKAIIUX K
pPa3HBIM [APCTBAM MPHUPOJbl, OCOOCHHOCTH B3aMMOJCHCTBUSI OOBEKTOB KUBOU U
HEKUBOW MPUPOIBI.

o [lpakTHyecku NPUMEHITh OWUOJIOTHYECKHME 3HAHMUS KaK HAyYHYIO
OCHOBY OXpaHbl TPUPOJIbI, MPUPOJONOJIB30BAHUS, CEILCKOXO3SIICTBEHHOTO
MPOU3BOJICTBA, MEJIUIUHBI U 3APABOOXPAHCHUS, OMOTEXHOJOTUM M OTpaciei
MIPOU3BOJICTBA, OCHOBAHHBIX HA MUCIIOJIb30BAHUN OMOJIOTUYECKUX CUCTEM.

7 kJaacc:

e [Ipumensars 3HAHUSIT O JKMBOM IMIPUPOAE M IMPUCYLIUX €U
3aKOHOMEPHOCTSIX CTPOCHHUU; >KU3HEIEATEIHLHOCTH W CPeAooOpasyrolie poiu
JKUBBIX OPraHU3MOB; YEJIOBEKE KaK OMOCOIIMOHAJIBHOM CYIIECTBE, O POJIU
OMOJIOTUYECKON HAyKH B MPAKTUYECKOUW JAEATEIHLHOCTH JIFOCH; METOAaX MO3HAHUS
YKUBOM MIPUPOLBI;

8 kuacc:

e  OsniajseHHe YMEHUSIMH TO3BOJIUT MPUMEHITH OMOJOTUYECKUE 3HAHUS
JUIsl OOBSICHEHHUSI TIPOIIECCOB U SIBIICHUW KWUBOW TPUPOJBI, KU3IHEACATEIHHOCTU
COOCTBEHHOT'O OpraHu3Ma; MCIO0JIb30BaTh HMHGOPMAIMIO O COBPEMEHHBIX
JOCTIKEHUSIX B 00J1acTH OWMOJIOTHH W JKOJIOTUH, O (PAaKTOpax 3J0POBBS M PUCKA;
paboTtaTh ¢ OWOJOTUYECKUMH NpUOOpaMU, HHCTPYMEHTaMH, CIPABOYHUKAMU,
MPOBOAUTL HAOMIOJCHUS 3a OHOJOTMYECKMMU OO0BEKTaMHU U  COCTOSIHUEM
COOCTBEHHOT'0 OpraHnu3Ma, OMOJIOTHYECKUE IKCIIEPUMEHTHI,

9 KJiacc:



®  TO3UTHUBHOMY IIEHHOCTHOMY OTHOIIEHHIO K JKUBOM MOPHUPOJE,
COOCTBEHHOMY 3/I0POBBIO M 3J0POBBIO JPYTUX JIIOJEH; KYJIbTYphl NOBEACHHUS B
MIPUPO/IE;

o UCIIOJIb30BaTh MPUOOPETEHHBIX 3HAHUN M YMEHHI B MOBCEIHEBHOMN
JKU3HU  JUIS yXOJa 3a pPAacTEHUSAMH, JIOMAIIHUMHU >KUBOTHBIMHU, 3a00THI O
COOCTBEHHOM 3/I0POBBE, OKA3aHUs IEPBOM MOMOIIM ce€Oe U OKPYKAIOUUM; OLEHKH
MOCJEACTBUA CBOEM JEATENBHOCTH MO OTHOWIEHHWIO K TPUPOJHOM Cpene,
COOCTBEHHOMY OpTaHU3MY, 370POBBIO APYTUX JIOJEH; AJii COOMIOACHHS MpPaBUII
NOBEIECHUS B OKpyXarollel cpeae, HOPM 3J0pOBOro obOpasza  KU3HH,
npoHUIaKTUKK 3a00J€BaHM, TpaBMaTH3Ma U CTPECCOB, BPEAHBIX MPHUBBIYEK,
BUY-undexnun.

Conep:xanmne y4eOHOr0 nmpeamMera

6 kiacc

Bbuosiorns. MHOroo0pasue noKpbITOCEMEHHbIX PACTEHHI.

Pa3znes 1. CtpoeHne u MHOroo0pasue NOKPbITOCEMEHHBIX PaCTEeHUI

(14 uacos)

CrpoeHue ceMsiH OAHOAOJBHBIX U IBYIOJbHBIX pacTeHU. Buabl KOpHEN U
THUIIBI KOPHEBBIX CHCTEM. 30HBI (y4acTku) KopHs. Bunonsmenenus kopuei.llooer.
[Touku m ux crtpoenue. Poct u pasButue moOera.BHemHee cTpoeHHe ucTa.
Knerounoe crpoenne mnucra. Bupousmenenuss muctbeB. CrTpoeHue credis.
MHuoroo0pasue crebneil. Bunounsmenenuss moOeroB.l[BeTok u ero crTpoeHue.
Congerus. [Tnonapr u ux knaccudukanus. Pacnpoctpanenue mao10B U CEMSIH.

Hemoncmpavuusn

Bueminee u BHyTpeHHee cTpoeHus KopHs. CTpoeHue mouek (BereTaTuBHOM
U TEHEpPAaTUBHOWN) M pacrnoyiokeHue nx Ha crebne. CtpoeHue nmcrta. Makpo- u
MUKpocTpoeHue ctedis. Paznuunbie Buapl consetuid. Cyxue U COYHBIE MII0IbI.

Jlabopamopnvle u npakmuyeckue padoomaol

CrpoeHue ceMsH ABYAOJIbHBIX W OJHOJOJIBHBIX pacTeHUM. Buabl KOpHEH.
CrepxHeBass U MOUYKOBaTasi KOpHEBbIE cUCTEMbl. KOpHEBOI UeXJIMK M KOpPHEBBIE

Bosiocku. Ctpoenne mnouek. Pacmonoxenue mnouek Ha ctebne. BHyTpeHHee



CTpOEHHE BETKM JepeBa. BumonsmMeHeHHbIe MoOern (KOPHEBWINE, KIyOCHb,
aykoBuia). Ctpoenue 1nBeTka. Paznuunsie BUabI corBeTHil. MHOroobpasue cyxux
Y COYHBIX IIJIOJIOB.

Paznen 2. ’Kusub pacrenuii (/0 uacos)

OcHOBHBIE TIPOLIECCHI KU3HEACATEIBLHOCTU (MIUTAHUE, JbIXaHue, OOMEH
BEILIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE).

MusepabHOE M BO3AYIIHOE NUTaHuE pacteHuil. Portocuntes. JlpIxaHue
pacrennii. Mcnapenue Boawl. Jlucroman. IlepeaBukeHne BOIBI M MUTATEIbHBIX
BelecTB B pacreHud. IIpopactanue cemsiH. CnocoObl pa3MHOXKEHUS PAaCTEHUU.
PazMmHOXEHHE CIIOPOBBIX pPACTEHUM. Pa3sMHOXEHHE TOJOCEMEHHBIX PACTEHHUI.
[TonoBoe u 6ecnomnoe (BereTaTUBHOE) pa3MHOKEHHUE MOKPHITOCEMEHHBIX PACTEHUN.

Hemoncmpauusn

OnbIThl, [OOKa3bIBAIOIIME 3HAYEHHWE BOJBI, BO3AyXa H TeIJa A
[IPOPACTaHUsl CEMsH; IHUTaHUE IIPOPOCTKOB 3allACHBIMU BELIECTBAMU CEMEHU,
MOJIYYEHHUE BBITSKKH XJIOPO(HILIA; MOTVIONIEHUE PACTEHUSIMU YTJIEKUCIIOr0 raza u
BBIICJICHHE KHCIIOPOJa Ha CBETYy; OOpa3oBaHUE Kpaxmalia; JbIXaHWE DPACTCHHI;
WCIIApEHUE BOJIbI TUCThIMU; NIEPEABUKEHUE OPraHUYECKUX BEIECTB MO JIyOy.

Jlabopamopnsie u npaxmuyeckue padoomol

IlepenBrkeHne BOABI W MHUHEPAIBHBIX BEIIECTB II0 JIPEBECHUHE.
BereratuBHOE pa3sMHOXKEHHME KOMHATHBIX pacTeHHi. OnpeneneHue BCXOKECTH
CEMSIH PACTEHUH U UX IOCEB.

IKcKypcuu

3UMHME SIBJICHUS B dKWU3HU PACTCHU.

Paznen 3. Knaceupukanus pacrenuii (6 vacos)

OCHOBHBIE CHCTEMATHYECKUE KATErOpPUHU: BHUJ, POJ, CEMEWUCTBO, KJacc,
0TI, IapCTBO. 3HAKOMCTBO C Kiaccuukanuei NBETKOBBIX pacteHuil.Kiacc
JIBynonbHbie pactenus. Mopdomornyeckas xapaktepuctuka 3—4 ceMeucTB (c
ydyeToM MecTHBIX ycnoBui).Knacc OnHomosnbHble pacteHus. Mopdonoruyeckas
XapaKTEpUCTUKA 3JIAKOB U JIWJIEHMHBbIX.BaxkHene CelbCKOX035MCTBCHHBIE

PacTCHUA, OMOJIOTMYECKUE OCHOBBI HX BbIpalllMBaAHUSA W HapO)IHOXOSHﬁCTBCHHOC



3HayeHue. (BpiOOp OOBEKTOB 3aBUCHT OT CHEIHATW3allMd PAaCTEHUEBOJCTBA B
KQKJI0M KOHKPETHOW MECTHOCTH. )

Jlemoncmpayus

XuBble u repOapHble pacTEHUsA, PAaOHUPOBAHHBIE COPTAa BAKHEHUILNX
CEIBCKOXO3SIIICTBEHHBIX PACTEHUM.

Jlabopamopnsie u npakmuyeckue padoomol

BrisiBiieHME IPU3HAKOB CEMENCTBA M0 BHEIIHEMY CTPOEHUIO PACTCHUMN.

IKcKypcuu

O3HAaKOMIIEHHE C BbIpAllIUBAaHUEM PACTEHHM B 3aLUIIICHHOM IPYHTE.

Paznen 4. [Ipupoanbie coodmecTBa (3 uaca)

B3aumocss3p pactenuii ¢ npyrumu opranuzMaMu. Cumouos. Ilapazutusm.
PacturenpHpie cooOmiectBa M MX TUNbLPa3BuTHE M CMEHa pacTUTEIBHBIX
cooO1IecTB. BiusHue neATenbHOCTH YeOBeKa Ha PAaCTUTENbHBIE COOOIECTBAa U
BIIMSIHUE TIPUPOTHOM CPEAbl HA YETIOBEKA.

IKcKypcuu

[Tpuponnoe coobmiectBO U denoBek. PDeHosormuyeckue HaOMIOACHUS 3a
BECEHHHMH SIBJICHUSIMU B IPUPOIHBIX COOOIIECTBAX.

Pe3epB Bpemenn — 1 uac.

7 kaace

buosaorusi. MHorooopasue ;KuBbIX OPraHUu3MoOB.

BBenenue (1 yaca)

Mup KUBBIX OpPraHM3MOB. YPOBHU OpPraHHU3allMA W CBOWCTBA KUBOTO.
OcHoBHble moJiokeHuss yuenuss Y. JlapBuHa O €CTECTBEHHOM OTOOpeE.
EcrecTBeHHas cucrtema >KMBOM NPUPOJbI KaK OTPAKEHUE SBOJIOLMHU >KU3HHU Ha
3emie. L{apcTBa )KUBOU NPUPOLBI.

PA3AEJI 1. Hapcrio IIpokapuots (1 1ac)

Tema 1. MHoroo0pa3ue, 0COOEHHOCTH CTPOEHHMsI M TPOMCXOKIEHHE
NPOKAPUOTHYECKUX OPTraHU3MOB

[Ipoucxoxknenne u  dBodtonus  Oakrtepuil.  OOmme  CBOMCTBA

MPOKAPUOTUYECKUX OpraHu3MoB. MHorooOpazue popm Oaktepuit. OcobeHHOCTH



cTpoeHHsi OakTepuanbHOW kieTku. lloHsATme o Tumax oOMeHa y MPOKAPHUOT.
OcobenHoctu OpraHu3alHH u KU3HENIEATEIbHOCTH MIPOKAPHUOT;
pacnpoCTpaHEHHOCTh U POJIb B OUOIIEH03aX. JKOJOTUYECKAs POJIb U METUIIMHCKOE
3HaueHue (Ha mpuMepe npeacTaBurteniei noauapctsa Hactosume 6akrepun).

Jlemoncmpayus

Cxembl BO3HHKHOBEHHS OJHOKJIETOYHBIX 3YKAPHOT, MHOTOKJIETOYHBIX
OpraHMW3MOB; pPa3BUTHE IAPCTB PACTCHUN U KUBOTHBIX, IPEIACTABICHHBIX B
yueOHuke. CTpoeHHe KJIETOK pa3iIudHbIX NpokapuoT. CTpoeHne u MHoroooOpasue
OaKTepHil.

OcHnosnvie nonamus. be3bsigepHble  (MIPOKAPUOTUYECKHE)  KIIETKU.
DyKapuOTHYECKUE KJIETKH, UMEIOIINE OTpaHuYeHHOE 000JI04KO0M spo. KineTka —
AJIEMEHTapHas CTPYKTYpHO-(YHKIMOHAIbHAS €AMHUIIA BCETO KUBOTO.

Vmenua. OOBACHATH C MaTEPUATMCTHUECKUX TMO3MIMN  Mpoliece
BO3HMKHOBEHHUS JKU3HM Ha 3eMJie KaK €CTECTBEHHOE COOBITHE B IIENU
HBOJIIOLMOHHBIX ~ MpPeoOpa3oBaHUNl MaTepud B  ILEJIOM. XapaKTEepU30BaTh
OCOOCHHOCTH OpraHu3alMu KJIETOK TMPOKAPUOT, aHAJIM3UpPOBATh HUX pOJb B
ououeHo3ax. [ IpuBoauTh pUMEPHI PaCIPOCTPAHEHHOCTH MPOKAPHOT.

PA3AEJI 2 LlapcTBo I'pudsi (14ac)

Tema 2. IIpoucxoxaenne u 3BOJTIOINASA TPHUOOB.

Oco0eHHOCTH CTPOEHHUs KIETOK IpuOOB. OCHOBHBIE YEPTHI OpraHU3ALMH
MHOTOKJICTOYHBIX TprOOB. OT/eNbl: XUTPUIUOMHUKOTA, 3UTOMUKOTA, ACKOMHKOTA,
basuanomukora, Owmwukota; rpymnmna HecoBepuiennsle rpuObsl. OcoOeHHOCTH
KU3ZHENEATEIbHOCTH U pacnpocTpaHeHue. Poib rpuboOB B OHOLIEHO3aX U
XO3SIMCTBEHHOU JIESITEIBHOCTH YEJIOBEKA.

Jlemoncmpayun. Cxembl CTpPOEHUA TMpeAcTaBuTeNel  PaznmuyHbIx
CUCTEMATUYEeCKUX Tpynn rpuboB. Paznuunbie mpencraButenu napctBa [ puoOsbL.
CtpoeHue mI010BOT0 Teja MIISTIOYHOTO Tpuoda.

PA3JIEJI 3

IMapcrBo Pacrenus (11 yacos)

Tema 3.00mas xapakrepucruka pacrenuii. Husmme pacrenus (1 yac)



PacturenbHbI OpraHu3M Kak HeaoCcTHast cucteMa. KieTku, TkaH!u, OpraHbl
M CHCTEMBl OPraHOB pacTeHUM. Perymsauus Ku3HEAEATEIbHOCTH pPAaCTCHUM;
¢dbutoropmonbl. OCOOEHHOCTH JKU3HEAESTEIIbHOCTH pacTeHUl; (HOTOCHHTES,
nurMeHTbl. CUCTEMAaTUKa PaCTEHUI; HU3IINE U BBICIIIME PACTCHHUSI.

Jlemoncmpayus. PucyHku ydyeOHHMKA, MOKAa3bIBAIOIIMNE OCOOEHHOCTH
CTPOCHMS U KUZHEAECATEIbHOCTH PA3JIMYHBIX MPEACTABUTENICH LAPCTBA PACTEHUMN.
CxeMbl, OTpa)kalolIME€ OCHOBHBIC HAMPABJICHUS HBOJIOLMH PACTUTEIIBHBIX
OpTaHU3MOB.

Bomopociu  kak  ApeBHedmias — rpymma  pacteHuil.  OOmias
XapakTepucThka Bojopocieil. OcobeHHOCTH cTpoeHust Tena. OHOKIETOYHbIE U
MHOTOKJIETOYHbIE BOJIOpOCTM. MHorooOpa3zue BOJOPOCTEH: OTAENbl 3eJICHbIe
Bojiopociu, bypele m KpacHbie Bomopocnu. PacnpocTtpaneHue B BOJHBIX H
Ha3eMHBIX OHMOIIEHO3aX, »JKOJOThYeckas poib Bojaopociel. [Ipaktuueckoe
3HAYCHHUE.

Jemoncmpayusa. Cxembl CTpOEHUS BOAOPOCIIEN pa3IMYHbBIX OTAEIOB.

Tema 5. Boiciiue pacrenusi (10 yacoB)

[Ipoucxoxnenne ©  00mIasg XapaKTEPUCTHKA  BBICHIMX  PacTEHUM.
Oco0eHHOCTH OpraHU3alMK U UHIUBUIYAIbHOTO PA3BUTHS BBICIINX PACTCHUH.

Cnopossie pactenusi. O011as xapakTepUCTHKA, IPOUCXOKICHHUE.

Otnen MoxoBuaHbIE; OCOOCHHOCTH OpraHU3alliy, >KU3HEHHOIO IIUKJIA.
PacnipocTpanenue u poiib B OMOIIEHO3aX.

Otnen I[lnayHoBUIHBIE; OCOOEHHOCTH OpraHU3alluH, >KW3HEHHOIO ITUKJIA.
Pacnpoctpanenue u pojb B OMOLIEHO3aX.

Otnen XBoIEBUIHBIE; OCOOCHHOCTH OpPTaHU3AINH, KU3HECHHOTO IIMKIIA.
PacnipocTpanenue u poiib B OMOLIEHO3aX.

Otnen  IlamoporHukoBumnbie.  [IpoucxoxaeHue ©W  OCOOEHHOCTH
OpraHu3aluu MarOpOTHUKOB. ’KuzHeHHslit UK MarnopOTHUKOB.
Pacnpoctpanenre nanopoTHUKOB B MPUPOJIE U UX POJIb B OMOIIEHO3aX.

Jemoncmpayun. CxeMbl CTPOCHUS U )KU3HEHHBIX IIUKJIOB MXOB, XBOILIEH U

IJIaAYHOB. Paznuunbie MMPpEeACTAaBUTCIIN MXOB, IINIAYHOB U XBOHICP'I. CxeMsbl CTPOCHUA



NAlOpPOTHUKA;  JIPEBHHME MANOPOTHUKOBHJHBIE. (Cxema TMIIeHa pa3BUTHUSA
NarnopoTHUKA. Pa3nuuHble peIcTaBUTENN MATIOPOTHUKOB.

Jemoncmpayun. CXxeMbl CTPOCHUS TOJIOCEMEHHBIX, LIMKJI PA3BUTHUSL COCHBI.
Pa3nnuHble npeacTaBUTENN TOJI0CEMEHHBIX.

Jemoncmpayun. (Cxema CTPOEHHS LBETKOBOTO pACTEHHS; CTPOCHHS
nBerka. [[Mka pa3BUTHS LBETKOBBIX pacTeHUi (IBOMHOE OIJIOJOTBOPEHUE).
[IpencraBuTeny pa3nM4HbIX CEMENCTB IMTOKPBITOCEMEHHBIX PACTEHUN.

OchnosHnvie nousamus. PactutenbHbld opraHu3M. Hwusmme pacteHus.
Otnensl pacTeHuil. 3eneHble, Oypble U KpacHbIE BOJOPOCIIH.

Mxu, miayHbl, XBOIIM, MAaMOPOTHUKH; >KU3HEHHBIA IUKI; CHOpOodUT U
rameTour.

['onocemeHHbIE pacTEeHUs; 3HAUEHHE MOSABJICHUS CEMEHU; YKM3HEHHBIIN [TUKJIT
COCHBI; CITIOPO(MUT U TaMETODPHUT.

Beicime pacrenusa. Otaensl pacteHui. [IOKpBITOCEMEHHBIE PACTEHUS,
3HAYEHUE TOSBIICHUA IUI0/A; )KM3HEHHBIN IIUKI IBETKOBOTO PACTEHHUS; CIOPOPUT
U TaMeTo(dHUT.

Vmenusa. OOBICHATH OCOOEHHOCTH OpraHU3ALMHU KJIETOK, OPraHoB U
TKaHeu pacreHud. [IpuBoauTP NpUMEpPBl PACHPOCTPAHEHHOCTH BOAOPOCIIEH,
CIIOPOBBIX, TOJJOCEMEHHBIX M IIBETKOBBIX PACTEHHM M XapaKTepHU30BaTh UX POJIb B
OHMOLIEHO3aX.

PA3JAEJI 4

MapcrBo ’KuBorHbie (19 yacos)

Tema 6. O0mas xapakrepucTuKa ;KMBOTHBIX (1 4ac)

JKUBOTHBINM OpraHu3M Kak LEeJOCTHAs cucteMa. KileTku, TKaHu, OpraHbl U
CUCTEMBbl OpPraHOB >KMBOTHBIX. Perynsiuus >KU3HEIAESTENbHOCTU >KUBOTHBIX;
HEpBHAasT M DHIOKpPUHHAs perymsiiuuu. OCOOEHHOCTH >KU3HENEATEIbHOCTU
YKUBOTHBIX, OTJIMYAOUIME UX OT MPEICTABUTENEH IPYTUX LAPCTB KUBOW MPUPOBI.
Cucremartvka >KMBOTHBIX; TaKCOHOMHUYECKHE KATETOPUU; OJHOKIIETOUYHbIE M
MHOTOKJIETOYHbIE (O€CTIO3BOHOYHBIE U XOPOBbIE) )KUBOTHBIE.

Tema 7. IllogmapcTtBo OQHOKIIETOUHBbIE



OO6mrast xapakTepucTrKa mpocTermux. KieTka 0THOKIETOUHBIX )KUBOTHBIX
KaK [EJIOCTHBI OpraHu3M; OCOOCHHOCTHM OpTaHM3allUh KJIETOK MPOCTEHIINX,
crienuanbHble opranousl. PaznooOpasue npoctelimmx U Ux pojb B OUOIEHO03aX,
JKA3HH YEJIOBEKA U €r0 XO35MCTBEHHOMN AEATEIIbHOCTH.

Tun  CapKOXTIyTHKOHOCIBI; MHOrooopasue (HopM CapKoJOBBIX H
KT'YTUKOBBIX.

Tun COopoBUKH; CIOPOBUKM — Tapa3uThl YEJIOBEKA W >KUBOTHBIX.
Oco0eHHOCTH OpraHU3aluy MPEACTABUTENCH.

Tun Uudy3opun. MHoroodpasue nHpy30pHuii U UX posib B OMOLEHO3aX.

Jlemoncmpauus. Cxembl CTpOeHHS ameObl, SBIJICHBl 3€JCHON U
uHpy3zopun Tydenpku. [IpencraBurenu pa3iMuHbIX TPYIIT OJHOKICTOYHBIX.

PA3JIEJL 5. IToauapcTBo MHorok/erounsbie (16 yacon)

Tema 8 O0mas xapakTepuCTHKAa MHOTOKJIETOYHBIX }KUBOTHBIX

OO6mast xapakTepUCTUKAa MHOTOKJIETOYHBIX YKUBOTHBIX; THIBI CUMMETPHH.
Knetkn u TkKaHu >KUBOTHBIX. l[IpocTeilline MHOTOKJIETOYHblE — TYOKH; HX
pacrnpoCTpaHEHUE U FKOJIOTUYECKOE 3HAUEHUE.

Hemoncmpayua. Turbl CUMMETPUM Y MHOTOKJIETOYHBIX JKWBOTHBIX.
Mmuoroo0pasue ry0oox.

Tema 9.Tun Kume4yHonoJiocTHbie

Oco0eHHOCTH OpraHu3alMyd KUIIEYHOIOJIOCTHBIX. becrnonoe u 1mosioBoe
pa3sMHOXeHue. MHoroo0pa3ue U  paclpOCTPAHEHHE  KHUIIEYHOIOJOCTHBIX;
TUAPOUJIHBIE, CII(OUIHBIC U KOpaJlibl. POJIb B MPUPOIHBIX COOOIIECTBAX.

Jemoncmpayua. (Cxema CTpPOCHHSI THIPBI, MEAy3bl M  KOJOHUHU
KOPaJUTOBBIX TOJIUTIOB. buorieno3 kopamwioBoro puda. BHemHee u BHyTpeHHEE
CTPOCHHE KUIIICUYHOIOJIOCTHBIX.

Tema 10. Tun Ilnockue yepBu (2 yaca)

OcobeHHOCTH  OpraHu3anuu  TUIOCKMX d4epBedl. CBOOOAHOKMBYIIHE
pecHHuYHbIe YepBU. MHOrooOpa3ue peCHUYHBIX YepBEH W UX POJIb B OUOIIEHO3aX.
[Tpucnocobnenuss K mapa3uTU3My y TUIOCKHX YE€pBEH; KIACChI COCAJBIIUKOB U

JICHTOYHBIX qepBeﬁ. [ToHsaTHE O KM3HECHHOM IUKIIC, MUKJIIBI Pa3BUTHA IICYCHOYHOI'O



cocajbllyKa 1 ObIubero 1nenHsa. MHOTooOpa3ue IIOCKUX YepBei-TIapa3suToB; MEphl
npo(UIAKTUKY TApa3UTAPHBIX 3a00JICBaAHUI.

Jlemoncmpayus. CxeMbl CTPOCHUS TUIOCKUX Y€pPBEH, BEAYIIMX CBOOOHbBIN
U Mapa3uTU4eCKuii 00pa3 Ku3HU. Pa3inuuHble TpeCTaBUTENN PECHUYHBIX YepPBEH.
CxeMbl JKU3HEHHBIX IIUKIJIOB IEYEHOYHOTO COCAIIBIIIMKA U ObIYbETO ICTHS.

Tema 11. Tun Kpyrabie yepsu (1 yac)

Oco0eHHOCTH OpraHu3aluy KpYyIJbIX 4YepBed (Ha HpUMEpE acKapubl
yesioBeueckoi). CBOOOJAHOXKUBYIIME U TMapazuTUUYECKUe Kpyriible 4epBu. [luki
Pa3BUTHS aCKapUabl YEJIOBEUECKOW; MEphI MPOPUIAKTUKHN acCKapua03a.

Hemoncmpayua. (Cxema CTPOEHHMS M ULUKJI Pa3BUTHUSA  ACKApUJbI
4yeJioBeueCKor. PasznuyHbie CBOOOTHOXKHMBYIIME U MapasuTHYECKue (GOpMbl
KPYIJIBIX YEpPBEH.

Tema 12. Tun Koabuarsie yepBu (3 yaca)

OcoOeHHOCTH  OpraHW3alMy  KOJbYaThIX  uepBed (HA  mpumepe
MHOT'OIIIETUHKOBOT'O Y€pPBSl HEPEUJIbl); BTOPUYHAS TMOJOCTh Tena. MHorooOpaszue
KOJIbYAThIX YEPBEH; MHOTOIIECTUHKOBBIE U MAaJIOIIETUHKOBBIE KOJbYAThIE YEPBU,
MUSIBKY. 3HAYCHHUE KOJIbYATHIX YEPBEH B OUOIIEHO3aX.

Jemoncmpayuas. Cxema CTpOEHUS MHOTOIIIETHHKOBOT'O u
MaJIOIMIETUHKOBOTO  KOJIbYAThIX 4YepBed. Pa3znuuHble MNpeacTaBUTENM TUIIA
KOJIBYAThIX YEPBEU.

Jlabopamopnasa padoma 1. BHeninee CTpoeHUE J0KIEBOTO YEPBs.

Tema 13. Tun MoJsuttocku (2 yaca)

Oco0EHHOCTH OpraHM3aluy MOJUIFOCKOB; CMeEUIaHHas MOJOCTh Telna.
Mmuoroo0Opasue  MOJUTIOCKOB;  KJIacChl  BproXoHOTHMX, JABYCTBOpYATBIX U
TOJIOBOHOTMX MOJUIIOCKOB. 3HAY€HHE MOJUIIOCKOB B OMOLIEHO3ax. Poyib B >KM3HU
YEJIOBEKA U €T0 XO3SIMCTBEHHOW JIESITEIIbHOCTH.

Jlemoncmpayus. Cxema CTpOEHUS OpPIOXOHOTHX, JBYCTBOPYATHIX U
rOJIOBOHOTMX MOJUTIOCKOB. Pa3nnuHble NpecTaBUTENN TUIIA MOJUTFOCKOB.

Jlabopamopnasa paboma 2. BHelniHee CTpoeHHE MOJITIOCKOB.

Tema 14. Tun Ynenucronorue (6 yacon)



[Ipoucxoxknenne ©  OCOOCHHOCTH  OpPTraHHW3alldd  WICHUCTOHOTHUX.
Muoroo0Opasue YJIeHUCTOHOTHX;, KJIacChl PaKoOoOpa3HBIX, MayKOOOpPa3HBIX,
HACEKOMBIX U MHOTOHOKEK.

Knacc Pakoobpasnbie. O0mias xapakTepucTUKa Kiacca pakooOpa3HbIX Ha
npUMeEpe PEeYyHOro paka. Beicuime W Hu3ImIME pakd. MHOrooOpasue U 3HaYCHUE
pakooOpa3HbIX B OMOIIEHO3aX.

Kiacc [Taykoob6pasnapie. O01Ias XxapakTepucTuka maykooopasasix. [laykwu,
CKOPHHOHBI, Kiemu. MHOrooOpasue 1 3HaueHHe MayKooOpa3HbIX B OMOIIEHO3aX.

Knacc Hacexkombie. MHOroo0pasue HacekoMbix. OOmiasi xapakTepHCTHKA
KJIacCa HACEKOMBIX; OTPSAbl HACEKOMBIX C IMOJHBIM U HETIOJTHBIM METaMOp(h030M.
Mmuoroo0pa3ue 1 3HaueHHE HACEKOMBIX B OMOIIEHO3aX. MHOTOHOKKH.

Jemoncmpayusa. Cxema CTpPOCHHMS PEYHOTO  paka. PasnudHble
MPEACTaBUTEIM HU3IIMX M BBICHIMX pakooOpa3Hbix. CxeMa CTpOeHHUs MayKa-
KpecTtoBuKa. Paznuunble mpenctaBuTenu kiacca. CXeMbl CTPOEHHS HACEKOMBIX
Pa3TUYIHBIX OTPSIOB; MHOTOHOXKEK.

Jlabopamopnaa paboma 3. VI3ydeHWe BHEIIHETO CTPOCHUS U
MHOT000pa3us YWICHUCTOHOTHUX.

Tema 15. Tun Uriaoko:xue (1 yac)

OO6mrast xapakTepuctuka Tuma. MHOTO0Opa3sue WIJIOKOXKUX; KIIACCHI
Mopckue 3Be3abl, Mopckue exwu, ['omoTypun. MHorooOpasne M dKOJIOTHIECKOE
3HAuYCHUE.

Jemoncmpayusa. CxeMbl CTPOCHUS MOPCKOM 3BE37bl, MOPCKOTO €Xa U
rojoTypuu. Cxema mpuaoHHOTO OMOIIeHO03a.

Tema 16. Tun Xopaossbie. Becuepennbie

[TporcxokIeHHE XOPIOBBIX; IOATHUITBI OECUEPETHBIX M ITO3BOHOYHBIX.
Oo6mast xapakrepuctuka tuna. [logtun becyepenHsie: TaHIIETHUK; 0COOEHHOCTH
€ro OpraHu3ally U PaCIIPOCTPaHEHUSI.

Jemoncmpayus. Cxema CTpOCHUS JTaHIIETHUKA.

Tema 17. HoaTun Io3Bonounbie (Uepenunie). Haakiaacce Poiobl



OOmiasi xapakTepucTHUKa MO3BOHOUYHBIX. [Ipomcxoxnaenue peid. OOmas
xapaktepucTtrka pei0. Kimaccer XpsmeBsie (akyiabl U ckatbl) 1 KocTHBIE PBHIOHI.
MHuoroo0Opasue KOCTHBIX PbIO: XPAIIEKOCTHBIE, KUCTENEPhIE, BOSAKOABIIIAIINE U
Jydernepsie priObl. MHOTOOOpas3ne BHIIOB M YEPThI MPHUCTIOCOOJICHHOCTH K Cpelie
oOuTaHus. DKOJIOTHYECKOE U XO35UCTBEHHOE 3HaYEHHUE PhIO.

Jlemoncmpayus. Muoroobpaszue pbi6. Cxema CTPOCHUS KUCTENEPhIX U
Jy4enepbixX pbio.

Jlabopamopnaa paboma 4. OcoOEHHOCTH BHEUIHEIO CTPOEHUS PHIO B
CBSI3U C 00pa30M KHU3HHU.

Tema 18. Kinacc 3emHoBOAHBIC

[lepBbie 3emHOBOMHBIE. OOIIasi XapaKTEPUCTHKA 3E€MHOBOJIHBIX Kak
MEPBBIX HA3EMHBIX IMO3BOHOYHBIX. beCXBOCTBIE, XBOCTAaThIE M O€3HOTHE aMpUONH;
MHOTO00Opa3ue, cpefa OOUTaHUA U IKOJOTHYecKHe ocoOeHHocTH. CTpyKTYypHO-
GbyHKIMOHATBHAS ~ OpraHM3alus  3E€MHOBOJHBIX HAa  TIpUMEpe  JIATYIIKH.
DKoJjioruYecKasi poJib © MHOT00O0Opa3ne 36MHOBOTHBIX.

Jlemoncmpayusn. Muoroodpaszue ampubuii. Cxema CTPOCHHUS KUCTETIEPhIX
pBIO ¥ 3eMHOBO/IHBIX.

Jlabopamopnasa paboma 5. OcoOOEHHOCTH BHEITHETO CTPOCHUS JIATYIIIKHA B
CBSI3U ¢ 00pa30M KHU3HMU.

Tema 19. Knacc IIpecmbikarommecst

[Ipoucxoxnenne pentuwinii. OOmAs XapaKTEPUCTHKA MPECMBIKAIOIINXCS
KaK TIePBUYHO-HA3EMHBIX KUBOTHBIX. CTPYKTYpPHO-(DYHKITMOHAIbHAS OPTaHU3AITNS
MIPECMBIKAIONINXCS Ha TpuMepe smiepuibl. Yemryiiuarele (3MeH, SIIEPUIBI U
XaMeJICOHbl), KPOKOAMIIBI U Yepenaxu. Pacnpoctpanenne u MHOrooOpasue Gpopm
PENTUIINI; TIOJO)KEHHE B OSKOJOTMYECKMX CHCTEMax. BeIMepiine TpyIisl
MIPECMBIKAIOTIIUXCSI.

Jemoncmpayun. Muoroodbpazue mnpecMbIkaromuxcs. Cxema CTPOCHHS
36MHOBOJTHBIX U PEIITHIIHMA.

Tema 20. Kiacc IITunnn



[IpoucxoxneHne MNTUL; MEPBONTULBI MU HUX NPEIKH; HACTOSAIIMAE ITHULBIL.
Kunerpyasie, unm neraroniue; OECKHIIEBbIE, WJIM Oeraromiye; MUHTBUHBI, WIH
miaBatome  OTUIBL.  OCOOEHHOCTM ~ OpraHM3allid M JKOJIOTMuYecKas
nuddepeHIMPOBKa JIETAIOMUX NTHUI (ITUIBI JIeca, CTENEH U MyCThIHB, OTKPBITHIX
BO3MIYIIHBIX TPOCTPAHCTB, OOJOT, BOJOEMOB U moOepexuit). OxpaHa u
MIPUBJICYEHUE NITULL, JOMAIIHUE NTUIBL. PONb NTUI B IPUPOJE, KU3HU YEIOBEKA U
€ro XO3AMCTBEHHOU JEATEIBHOCTH.

Jlemoncmpayus. Muoroo6pazue ntun. Cxema CTpOEHUS PENTUINN U
NTHUL.

Jlabopamopnaa paboma 6. OcoOCHHOCTH BHEIIHETO CTPOCHUS MNTHI] B
CBSI3U ¢ 00pa30M KU3HHU.

Tema 21. Knace Muiekonurarpoime

[Ipoucxoxnenue miexkonuraromux. llepBo3Bepu (YyTKOHOC M €XMJIHA).
Huzmme 3Bepu (cymuarsie). Hacrosimue 3Bepu (TutaneHTtapsble). CTpyKTYpHO-
(yHKUHMOHAJIbHBIE OCOOEHHOCTH OpraHU3allid MIIEKONUTAIOUIMX Ha MpUMEpe
cobaku. DKOJIOTWUYECKass poJib MIIEKONUTAIOMIMX B IPOLECCE PA3BUTHUS KUBOU
NpUpOAbl B KAWHO30MCKOW  3pe. OCHOBHBIE  OTpSAAbl  IUIALICHTApPHBIX
MJIEKOTIUTAIOIIUX: HACEKOMOSIIHbIE, PYKOKpbUIble, ['pbI3yHBI, 3aillieoOpa3Hble,
XMILHbIE, JIACTOHOTHE, KUTOOOpa3HblE, HEMAapHOKOIBITHbIE, NapHOKOMBITHBIEC,
NpUMaThl M JIp. 3HAYEHUE MIICKONMTAOIIMX B MPUPOAE U XO3AWCTBEHHOMU
NEeATENbHOCTH 4YenoBeka. OXpaHa LENHbIX 3Bepei. JloMallHue MIIEKONUTAoIINe
(KpYIHBIN U MEJKUH poraThlid CKOT U APYTHE CEIbCKOXO03CTBEHHBIEC YKUBOTHBIE).

Jlemoncmpayusa cxem, OTpakaroUMX AKOJIOTHYECKYIO TU(DPEepeHIMPOBKY
MmiIekonuTaromux. MHorooopasue Miaekonutaromux. CxemMa CTpOSHUS pEeNTUINNA U
MJIEKOTIUTAIOINX.

Jlabopamophvle u npakmuyeckue padoomaol

N3ydenune cTpoeHNs MIEKOITUTAIOIIUX.

Pacno3HaBanue JKMBOTHBIX CBOEM MECTHOCTH, OIpPENEIEHUE HX

CHUCTCMATHUYCCKOTI'O ITOJIOKCHU 1 3HAYCHHNS U ) KU3HH YCJIIOBCKA.



OcHoBHble NOHATHS. KUBOTHBIA Opranu3M. OJHOKIETOYHBIE KUBOTHBIE.
MHorokseTrounble KUBOTHbIE. (CHUCTEMaTUKAa IKUBOTHBIX; OCHOBHBIE THIIbI
0€CIO3BOHOYHBIX KUBOTHBIX, UX KJIacCU(PUKAIIUS.

OcHoBHbIE THIBI YepBeH, X Kiaccudukanus. JlyueBas u ABYCTOPOHHSSA
cumMeTpusi. Bropuunas monocts Tena (1eaom).

Momntocku. CMmenranHas mojaocTh Tea.

Cucremarvka YJIEHUCTOHOTIMX; KJIACChl PakOOOpa3HBIX, MayKOOOpa3HbIX,
HAaCEKOMBIX 1 MHOTOHOXKEK.

Tun Xopaossle. BHyTpeHHUI OCEBOM CKENET, BTOPUYHOPOTOCTb.

Hanknacc PeiObl. XpsimieBble W KOCTHbIE pBIOBI. [lpucnocoOnenus k
BOJIHOMY 00pa3y ’KU3HH, KOHEUHOCTH, *aOepHbIi anmnapar, popma Tena.

Kinacc 3emHoBonmHble. becxBocThle, XBocTaThie W Oe3HOruMe amduoOum.
[TpucniocoOnenuss K BOJHOMY M Ha3eMHOMY o00pa3y Xu3HU, ¢opMma Tena,
KOHEYHOCTH, OpraHbl BO3AYIIHOTO JAbIXaHUS.

Knacc [Ipecmbikarommuecs. MHoroo0pa3zue MPECMBIKAKOIIAXCS:
yelryiuaTele, KpOKOAWIbl, uepenaxu. llpucrnocoOiieHuss Kk HazeMHOMY o00pasy
XKU3HH, (popma Testa, KOHEYHOCTH, OpPraHbl BO3AYIIHOTO AbIXaHUS.

Knacc Iltumel. Maoroo6paszue nruil. I[lpucnocobienust k nonery, dopma
TeJa, KOHEYHOCTH, OPTaHbl BO3YIIHOIO JbIXaHUS.

Kiacc Mnekonuraromniue. MHOTooOpa3re MICKOTMUTAIOIIHX.

Vmenus. OOBSACHATH OCOOCHHOCTH >KUBOTHOTrO opranusma. [IpuBoauthb
IPUMEPBI  PACIPOCTPAHEHHOCTH MPOCTEHIIMX M XapakTEpU30BaTh HMX pPOJb B
OHMOLIEHO3aX.

OOBACHATD OCOOCHHOCTH OpraHU3allMd MHOTOKJIETOYHOTO YKHUBOTHOTO
opranuszma. I[IpuBoauTH mNpUMEpHl PACHPOCTPAHEHHOCTH MHOTOKIJIETOUYHBIX H
XapaKTepU30BaTh UX POJib B OMOLIEHO3aX.

[IpuBOANTH MPUMEPHI PACIIPOCTPAHEHHOCTH IUIOCKUX U KPYTJIBbIX YE€pPBEU U

XapaKTepU30BaTh X POJib B OMOLIEHO3aX.



OOBACHATD  OCOOGHHOCTH  OpPTraHM3allUd  MHOTOLIETHMHKOBBIX U
MaJIOIETUHKOBBIX KOJIbYaThIX yepBen. [TpuBoAUTH MIPUMEPHI
PacipoCTPaHEHHOCTU YEpPBEN U XapaKTEpU30BaATh UX POJIb B OMOLIEHO3aX.

OOBACHATH OCOOCHHOCTH OpTaHU3AIMH MOJITIOCKOB. [IpuBOANTH MpUMEpHI
UX PacnpOCTPAHEHHOCTH U XapaKTepU30BaTh poJib B OMOLIEHO3aX.

OOBACHATD OCOOEHHOCTH OpraHM3allMi WICHUCTOHOTUX. [IpuBOIUTH
IPUMEPBI UX PACIIPOCTPAHEHHOCTH M XapaKTE€PU30BATh POJIb B OMOIIEHO3aX.

OOBACHATh NPUHLUIIBI OPraHU3allMU XOPJOBBIX JKUBOTHBIX U BBIIEIATH
IIPOTPECCUBHBIE U3MEHEHHUS B UX CTPOEHUHU.

OOBCHATP NPUHLMIBI OPraHU3alMUd PbIO U BBIACIATH MPOTPECCUBHBIC
WU3MEHEHUS B UX CTPOCHUH.

OOBICHATH NPUHLIMIIBI OPTaHU3aIUU aM(PUOUH, BBIIEIUTH MPOrPECCUBHBIE
U3MEHEHUSI B MX CTPOCHUU WU NPOBOAUTH CPABHUTEIBHBIM aHAIN3 C INPEAKOBOMN
rpynmou — pridamu.

OOBACHATH NPUHLHUIIBI OPTaHU3ALMK PENTUINN, BBIAEIATh TPOrPECCUBHBIE
U3MEHEHUS B MX CTPOCHUU WU NPOBOAUTH CPABHUTEIBHBIM aHAINU3 C INPEAKOBOMN
rpynmnoit — ampuousmu.

OOBACHATP NPUHLMUIBI OpPraHU3alMU MTHUL, BBLACIATH MNPOTPECCUBHBIC
VU3MEHEHUSI B UX CTPOEHUU WU MPOBOAUTH CPABHUTEIBHBIA aHAIU3 C MPEAKOBOMN
IPYIIION — PENTUIUAMH.

OOBACHATP NPUHUUIBI OpPraHM3allMd  MJICKONUTAIOUINX, BBIACIATH
IIPOTPECCUBHBIE U3MEHEHUS B UX CTPOCHUHU U MPOBOIAUTH CPABHUTEIbHBINA aHAIHU3
C IPEAKOBOM I'PYIIION — PENTHIHSIMU.

PA3JAEJI 5 HapcrBo Bupycsi (1 1ac)

OO6mas xapaktepuctuka BUpycoB. Mcrtopus ux otkpbiTus. CrpoeHue
BUpyCca Ha TpuMepe Bupyca TabauyHOW Mo3amku. BzaumopeiicTBue Bupyca H
KJIeTKkd. Bupycsl —  Bo30ynuTenu  OMacHbIX  3a00JIeBaHUN  YeEJIOBEKA.
[Tpodunaktuka 3aboneBanus rpunmnoM. [IpoucxoxieHre BUpYCOB.

Jemoncmpayun. Mojenu pa3auyHbIX BHPYCHBIX YacThML. (CxeMbl

B3aI/IMO)ICI\/’ICTBI/I$I BHUpYCa W KICTKHU IIPU TOPHU30HTAIIBHOM MW BCPTHUKAJIbHOM THIIC



nepenaun MHPeKuu. CXxembl, OTpa)karolllhe TMPOIECC Pa3BUTHS BUPYCHBIX
3a00J1eBaHUM.

OcHoBuble TOHsTUS. Bupyc, Oakrtepuodar. B3aumopeiictBue Bupyca u
KJIeTKU. BupycHbie nH(pEeKIMOHHbIE 3a00JIeBaHNs, MEPHI MPOPUIAKTUKH.

Vmenusa. OOBICHATH, TPHUHIMIBI OpTraHU3AMM BUPYCOB, XapakTep HX
B3aUMOJICHCTBUS C KIIETKOM.

[loBTOpEHME, NTOrOBOE TECTUPOBAHKE U aHATIU3 TECTUPOBaHUA (3 yaca).

8 x1acc. buosorus. Yenosexk

Tema 1. MecTo 4esi0BeKka B cUCTeMe OPraHM4eCcKOro Mupa (2 yaca)

YenoBek Kak 4YacTb KUBOM IIPUPOJBI, MECTO YEJIOBEKA B CHCTEME
OpraHn4yeckoro Mupa. YepTel CXOACTBA 4YEJIOBEKAa M KUBOTHBIX. CXOACTBO M
pa3iinuus YeJ0BeKa U 4eJI0BEKOOOpa3HbIX 00e3bsH. YeaoBek pa3yMHbIi.

Jlemoncmpayua CKENeTOB 4YelOBEKa U TIO3BOHOYHBIX, TaOJMIl, CXEM,
PUCYHKOB, PACKPBIBAIOIINX YEPTHI CXOJCTBA YEJIOBEKA U KUBOTHBIX.

Tema 2. IIpoucxoxaeHue yeaoBeka (2 yaca)

buonornyeckue u counanbHble (AKTOPhl aHTPONOCOLMOTEHEe3a. DTalbl U
(bakTopel CTaHOBJIEHHUS 4YeloBeKa. Packl ueloBeka, WX MPOUCXOXKIECHHUE W
€IUHCTBO.

Jemoncmpayua monenu «IIpoucxoxieHue 4enoBeKka», MOJENENd OCTaTKOB
MaTepuaIbHOU MepBOOBITHOM KYJbTYpbI 4eJoBeKa, WJUTIOCTpALUMA
HpeI[CTaBI/ITeJIef/'I Pa3JIMYHBIX pac yesoBeka.

Tema 3. KpaTrkasi ucropusi pa3BUTHA 3HAHUN O CTPOCHUM M QYHKIUAX
opranusma 4ejioseka (1 yaca)

Hayxka o yenoBeke: anatomusi, GpuU3NOJIOTHs, TUTHEHA. Benukue aHaTOMBI
u pusunonoru: I'mnnokpat, Knasauii I'anen, Aunpeac Bezanuii.

Jemoncmpayuna nopTpeTOB BEIIMKUX YUECHBIX — aHATOMOB U (PU3UOJIOTOB.

Tema 4. O6muii 0030p cTpoeHuss U PyHKIMII opraHu3Ma 4yejiopeka (4
yaca)

Kiierounoe CTPOEHHE OpraHu3mMa. Tkanu: AIUTENINATbHBIE,

COCIMHUTCIbHBIC, MBIIICYHLIC, HCPBHAA. OpFaHBI YEJIOBCYCCKOro oOpraHu3ma.



Cucrembl OpraHos.

B3auMoCBs3p OPraHoB U CHCTEM OPTaHOB KaK OCHOBA rOMEOCTAa3a.

Jlemoncmpayus cXemM CUCTEM OPraHOB YEJIOBEKA.

JIaGopaTopHbIe U MPAKTHUYECKUE PAOOTHI

N3ydyeHrne MUKpOCKONTMYECKOTO CTPOCHUSI TKAHEM.

Pacno3znaBanue Ha TabauIIaX OPraHOB U CUCTEM OPTAHOB.

Tema S. Koopaunauus u peryasuust (10 yacos)

I'ymopanabHas peryasuus

I'ymopanbenas perynsanusa. JKemespl BHYyTPEHHEN CEKpeuuu. ['OpMOHBI U
UX pOJib B 0OOMEHHBIX Npoueccax. HepBHO-TyMopanbHas peryJssims.

Jemoncmpayua cxeM CTpOEHHS SHIIOKPUHHBIX kene3; Talnui crpoeHus,
OMOJIOTUYECKOM AaKTUBHOCTM M TOYEK NPHUIOKEHHUS TOPMOHOB; (QoTorpaduii
OOJIHBIX C PA3IMUYHBIMKU HAPYIICHUSIMHU QYHKIIUU SHIOKPUHHBIX JKEJIe3.

HepBHas peryasuus

HepBuas perymnsinud. 3HaueHHE HEPBHOM cUCTEMBI. LleHTpaibHas u
nepudepuueckas HEpBHbIE cHUCTeMbl. BereraTuBHass W comaTruyeckas YacTu
HEpBHOU cuctembl. Peduiekc; nmpoBeneHre HEPBHOIO UMITYJIbCA.

Crpoenne M (QYHKIMH CIMHHOTO MO3ra, OTAEJIOB TOJOBHOIO MO3Ta.
bonbmue nomymapusi rosioBHOro Mo3ra. Kopa Gosnbiux moiymapuil. 3HaueHHue
KOpPBI OOJIBIIKX MOJIYIIAPUNA U €€ CBA3M C IPYTUMHU OT/AEIaMU MO3Ta.

Opranbl 4yBCTB (aHanu3aTtopbl), WX cTpoeHue, (ynkiuu. CTpoeHwue,
(GYHKIIMM U TUTMEHa OpraHoB 3peHus. CTpoeHue M (QPYHKUMU OPraHoB CIyXa.
[Ipenynpexaenre HapyuieHud ciyxa. Opranbl OcCsi3aHUs, BKycCa, OOOHSHWUSI.
['uruena opraHoB 4yBCTB.

emoncmpayua MoJened TOJOBHOTO MO3ra, OPraHOB YYBCTB; CXEM
pedaexkTopHBIX ayr O€3yClIOBHBIX pediekcoB; O€3yCIOBHBIX pedexcoB
pa3JINYHBIX OTAEIOB MO3ra.

Jlabopamopnvle u npakmuueckue padomul

N3ydeHne rosoBHOTO MO3ra 4ea0oBeKa (10 MYJISIKaMm).

N3ydeHnne nameHeHus pa3mepa 3payka.



Tema 6. Onopa u nBukeHUe (8 YacoB)

Ckener 4eloBEKa, €ro OTHEIbl: OCEBOM CKEJEeT, CKEJIEeT IOsICOB
KoHeyHocTe. (OCOOCHHOCTHM CKeJleTa 4YeJOBEeKa, CBS3aHHBbIE C TPYIOBOM
NEATETLHOCTRIO U TpsIMOXokaeHneM. CocTaB U CTPOCHHE KOCTEH: TpyOuaThie U
ry6uatsie kocTu. Poct kocteil. Bo3pacTHbie M”3BMEHEHHS B CTPOCHUH KOCTEW. THIIBI
coelMHeHus1 KocTed. 3aboyieBaHUSl OMOPHO-IBUTATEIbBHOM CHUCTEMBI M HX
npo(HIIAKTHKA.

Mpeimeunas cucrema. CTpoeHue U pa3BuThe MbIIL. OCHOBHBIE T'PYIIIbI
MBI, UX QYHKIMU. PaboTa MBI, cTaTUYECKas U JUHAMUYECKas Harpyska.
Posib HEpBHON CUCTEMBI B PETYJAIMU paOOThl MBIIIL. Y TOMJICHUE MBIIIIL, POJIb
AKTUBHOI'O OTJIbIXa B BOCCTAHOBJICHUM aKTMBHOCTH MBIIIEYHON TKaHU. 3JHAYCHHUE
(bu3nyecKoil KyJabTyphl U PEXKUM TpyJda B MPaBUILHOM (POPMHUPOBAHUU OIMOPHO-
JIBUTATEIbHON CUCTEMBI.

Jlemoncmpayua Ccxenera 4EIOBEKA, OTIEIBHBIX KOCTEW, PaCIWIOB
KOCTEH; MPUEMOB OKa3aHWs TEpPBOM IMOMOIINM MPU MOBPEKICHUAX (TpaBMax)
OIIOPHO-/IBUTaTEIIbHON CUCTEMBI.

Jlabopamopnwie u npakmuueckue padomul

N3yyeHne BHEIIHETO CTPOCHUS KOCTEM.

N3mepenne maccol 1 pOCTa CBOETO0 OPraHu3ma.

BrisiBienue BAUSHUS CTaTUYECKOW W JUHAMHYECKOW paldoThl Ha
YTOMJICHUE MBITIIIT*.

Tema 7. BuyTpenHsisi cpena opranusma (4 yaca)

[lonaTne «BHYTpeHHAs cpena». TkaHeBas xkuakoctb. KpoBs, ee cocras
W 3HAYCHUE B OOCCICUYCHHM >KU3HENCATCIHPHOCTH oOpranusma. KierodHsie
AJIEMEHTHI KPOBHU: HPUTPOLUTHI, JIEUKOIUTHI, TpoMOouuThl. I[lmazma KkpoBw.
CeepteiBanue kpoBu. ['pynmbel kpoBu. Jlumdba. Ummynuter. NHeknmoHHbIe
3aboneBanus. [Ipenynpenurensabie npuBuBKY. [lepenuBanue kpoBu. JJOHOPCTBO.

3nauenue pabor JI. Ilactepa mu M.M. MeuynukoBa B oOnactu
WUMMYHUTETA.

JlemMoHCTpanus cxeMm W TabJUI, MOCBAIIEHHBIX COCTAaBY KpOBH, IpyIIam



KPOBH.

Jlabopamopnasa paooma

N3ydyeHrne MUKPOCKOIMYECKOTO CTPOEHUS KPOBHU.

Tema 8. Tpancnopr BemectB (4 yaca)

Cepane, ero CTpo€HUE U PEryisiuus AesATEIbHOCTH, OONBILION M Mablid
Kpyru KpoBooOpaiieHus. JlumdooOpamenue. J[BukeHUe KpOBU IO COCyIaM.
KpoBsnoe  gaBnenue.  3aboneBaHusi  OpPraHOB  KpoBOOOpallleHHs,  HX
IpEeAypEXRICHHUE.

Jlemoncmpayus Mojeneil cepiaua 4yeaoBeKa, TaOIMI] U CXEM CTPOEHUs
KJIETOK KPOBH M OPTraHOB KPOBOOOpALIEHUS.

Jlabopamopnvie u npaxkmuueckue padomwl. VI3MepeHUE KpPOBSIHOTO
nasiieHus. OnpeeneHue myJibca U MOJACUYET YMClia CEp/ICYHbIX COKPAIICHUH.

Tema9. Ipixanue (5 yacoB)

[TorpeObHOCTh OpraHu3Ma uyeloBeKa B Kuclopoie Bo3ayxa. Oprasbl
JbIXaHUs, UX CTpOEHUeE. JlpIxaTenapHble IBHKEeHUs. [ a3000MeH B JIETKHUX, TKAHSIX;
IIEPEHOC Ta30B DJPUTPOLMTAMM M ILIa3MOM KpoBH. Perymsauus apIxaHus.
HckyccTBeHHOE AbIXaHMeE. ['010COBOM anmapar.

Jlemoncmpayua Moneneidl TropTaHW, JETKUX; CXEM, WUIFOCTPUPYIOIIMX
MEXaHN3M BJI0Xa U BBII0XA; IPUEMOB HCKYCCTBEHHOI'O JBIXaHUS.

Ilpakmuueckaa padoma

OnpeneneHue 4acTOThI AbIXAHMS.

Tema 10. IIumeBapenue (5 yacos)

[IutaTrenpHbIe BelleCTBAa U MUILEBbIE MPOAYKTHL. [[oTpeOHOCTh UenoBeka B
NUIIE W NUTaTeIbHbIX BemecTBax. Buramussl. [lumeBapenue. CtpoeHue u
GbyHKUMM OpraHoB nuileBapeHus. [luieBapuTenbHbIE >KEle3bl: IE€UYEeHb U
NOJKEITYZOYHAsl XKeme3a. JTanbl npoueccos nuieBapenus. McciaenoBanus U.
I1. ITaBnoBa B 00J1acTH MHUIIICBAPCHUSI.

Jemoncmpayusa MoJeIn TOpca YENOBEKa, MYJSKEW BHYTPEHHHUX
OpraHoB.

Jlabopamopnsie u npakmuyeckue pabomaul



Bo3zneiicTBue xenya0uHOro coka Ha O€JIKH, CIIOHBI Ha Kpaxman™.

OnpenesieHre HOPM PALTMOHAIBHOTO MUTAHUS.

Tema 11. O6meH BemecTB H YHepruu (2 yaca)

OO6mas xapakTepucTHKa OOMeHa BEImeCTB W dHepruu. [lmactudyeckuit u
SHEPreTUYECKUil 0OMEH, X B3aUMOCBSI3b.

Butamunsl. Hx ponbp B oOMeHe BemiecTB. [ MINOBUTAMHHOS3.
['mnepBUTaMUHO3.

Tema 12. Boigenenue (2 yaca)

Koneunbie npoayktsl oOMeHa BemiecTB. Opranbl BbijenaeHus. [louku, ux
ctpoeHue u ¢ynknuu. OOpa3oBaHue Moud. Poyib KOXM B BBIACICHUU U3
OopraHu3Ma MpoayKTOB 0OMEHa BEIIECTB.

Jlemoncmpayusa MOJEN TTOYEK.

Tema 13. IToxkpoBsl Tena (3 yaca)

Ctpoenue u (QyHKIUMHA KOXH. Pollb KOXH B  TEIIOPETYJISAIHNH.
3akanuBanue. [ urnennyeckne TpeOOBaHUS K o/1ek 1€, 00yBU. 3a00JIeBaHUS KOXKH
U UX NPEIyIpEekKICHUE.

Jemoncmpayua CXeM CTPOCHHUA KOXHBIX IIOKPOBOB YEJIOBEKA.
[Ipou3BOHBIE KOXKMU.

Tema 14. Pa3mHo:xkeHue u pa3Butue (2 yaca)

Cucrema OpraHoB pa3MHOXEHHS; CTPOEHHUE U rurneHa. Omiog0TBOPEHHUE.
BuyTtpuytpo6Hoe pasButHe, poabl. Jlakramus. Poct u pasButue peOeHka.
[lmanupoBaHue CEMBH.

Tema 15. Boiciiasi HepBHasi AesiTeJIbHOCTH(10 yacoB)

Pednekc — ocHoBa HepBHOU gnesrenbHOCTH. HMccnemoBanus M. M.
CeuenoBa, M. II. IlaBmoBa, A. A. VYxrtomckoro, II. K. Anoxuna. Buanl
pedaexcoB. Dopmbl mopeacHUsA. OCOOSHHOCTH BBICIIICH HEPBHOM ACATCIHHOCTH H
noBeaeHus 4yenoBeka. [lo3HaBarenbHbie mnpouecchl. TopmoxeHue. Twurmsl
HepBHOW cuctemsbl. Peus. Mpinenue. Co3nanue. buonornueckue putmsl. CoH,
€ro 3Ha4YeHWe W TUrheHa. l'mrueHa ymctBeHHoro tpyzaa. [lamsate. Dmorumu.

Oco0EHHOCTH ICUXUKH YEIOBEKA.



9 k1ace

Buosorus. O6mue 3aKOHOMEPHOCTH

BBenenune. 2u.

buonoruss kak Hayka u Metoabl €€ wuccienoBaHusl. [lOHATHE <COKU3HBY.
CoBpeMeHHbIE Hay4yHbIE IMPEACTABICHUS O CYIIHOCTH JKU3HUA. 3HA4YCHUE
OMOJIOTUYECKON HAYKU B JACSATEIBHOCTU YEIOBEKA.

Yacts [. YpoBHM Opranu3anuu x’uUBoil Npupobl. (48 4acos).

Paznen 1.1 MonexkynsapHsIii ypoBeHb (8 4acoB).

KauecTBeHHBII  CKAaYOK  OT  HEXHMBOM K  JKMBOM  MPHUPOJE.
MHoOromoJieKyJisipHble KOMIUJIEKCHBIE CUCTEMBI (O€JIKH, HYKJIEHHOBBIE KHUCIOTHI,
nosicaxapubl). Katanuzaropsl. Bupycer.

Pasznen 2 Kiierounbiii ypoBenb (18 yaco).

OCHOBHBIE TIOJIOKEHHUSI KIETOYHON Teopuu. KieTka — cTpykTypHas u
byHKIHOHATBHAS  €AMHMIA KU3HU. [IpoKapuoThl M AyKapuoThl. ABTOTPO(BI U
reTepoTpOodHI.

XHUMUYECKHI COCTaB KJIETKM M €ro MOCTOSHCTBO. CTpOEHHE KIETKH.
@yHKIIMU OPraHOUIOB.

OOMeH BemecTB M JIHEPruM — OCHOBA IKU3ZHENEATEIbHOCTH KIIETKHU.
DHepreTuueckrue BO3MOXKHOCTH KJIETKUA. A3poOHOE M aHa’poOHoe nbixanue. Poct
U pa3BUTHE, >KU3HCHHBIC ITUKIBI KJIeTKA. OOIIHMe TOHSATHUS O JCJIICHUH KIETKU
(MHUTO3, MEH03).

Jlemoncmpayuu Monenu KIETKH, MHUKPOINpENapaToB MHUTO3a B KIIETKax
KOPEIIKOB JyKa; XpOMOCOM; MojeNel-aniuieKauuid, WUTIOCTPUPYIOUIUX JIeJIEHNE
KJIETKHM;, pAaCHICIUICHUS] TEPEeKUCH BOJOpOJa C TMOMOIIbI0  (HEPMEHTOB,
COJICPIKAIUXCS B )KUBBIX KJIETKAX.

Jlabopamopnsie pabomel. PaccmaTprBaHu€ KJIETOK PACTEHUMN, )KMBOTHBIX
MO0, MUKPOCKOTIOM.

Paznen 3 OpranuzmMeHHblil ypoBeHb (14 yacos).

becnionnoe u mnonoBoe pa3MHOXKEHHE OpraHu3MoB. I[loJOBbBIE KIIETKH.

OmnonotrBopenue.  HHauBuayanbHOE  pa3BUTHE  OpraHu3MoB. (OCHOBHBIC



3aKOHOMEPHOCTH Tepefadyd HaclIeACTBeHHON uHpopMauuu. ['eHeTnyeckas

HCTIPCPBIBHOCTDL JKU3HU. 3aKOHOMepHOCTI/I HU3MCHYMBOCTH.

Jlemoncmpayuu  MuKponpenapara

JKHUBOTHBIX.

HﬁueKHGTKH 141 CIICpMaTo3onia

Jlabopamopnuie padompl. BeisiBiIeHNE N3MEHYUBOCTH OPTaHNU3MOB
Paznen 4 IlonyasiiuoOHHO-BUI0BOI YPOBeHb (4 1aca).

Bun, ero xpurepuu. Crpykrypa Bupa. [lomymsuus —  ¢opma
CYLIECTBOBAHMSI BUJIa. DKOJIOTHSI KaK HayKa. DKOJIOTHYECKUE (PaKTOPHI.

Jlemoncmpayuu repbapueB, KOJUICKIUN, MOJENel, MYJSKEH, MKUBBIX
pPaCTEeHUN U )KUBOTHBIX.

Jlabopamopnasn paboma. N3yuenue Mop(oaorndeckoro Kpurepus Buja.

Paznen 5 JxocucreMHbId YpoBeHb (4 yaca).

buonenos um skocucrema. buoreoneHo3. B3anmocCBs3p nonyisuuu B
ouoreorierose. Llenu nutanusi. OOMeH BelIECTB, OTOK U MPEBPAIIEHUE SHEPTUH B

ounoreorieHose. MckyccTBeHHbIE OMOTEOIEHO3bl. DKOJIOTUYECKUE CYKIIECCHUH.

Jlemoncmpayuu  KOJUIEKUWW,  WUIIOCTPUPYIOIIUX  DKOJIOTUYECKHUE

B3aMMOCBSI3M B OMOT€0LIEHO3aX; MOJEIIE SKOCUCTEM.

IKcKypcua B OUOTEOIICHO3.

Pa3znes 6 buocdepHsbiii ypoBeHb (2 yacoB).

buocepa u e€ crpykTypa, CBOICTBa, 3aKOHOMEpHOCTH. KpyroBopoT
BEII[ECTB U SHEPTUU B Onocdepe. DKOTOTHIECKUEe KPU3HCHI.

Jlemoncmpayusa mozenei-anmnukaunii «buocdepa u yenoBex».

Yacrb I1. IBosrouus oprannyeckoro mupa (14 yacos).

Pa3znes 7 OcHoBbl yueHust 00 3BoJironun (14 yacos)

OCHOBHBIE TOJIOKEHHUS TCOPHH SBOJIIONMH. JIBMKYIIHME CHIIBI 3BOJIIOIUU:
HACJICJICTBEHHOCTh, M3MEHYMBOCTH, OOpHOa 3a CYIICCTBOBAHHE, €CTCCTBCHHBIN
otoop. IlpucmocobieHHOCT, W €€ OTHOCHTENBHOCTh. VICKYyCCTBEHHBIN OTOOp.

Cenexuusi. OOpazoBaHK€e BUI0B — MUKPOIBOJIIOIMS. MaKkpO3BOIIOLHSL.



Jlemoncmpayuu XVBBIX PACTEHUN W KUBOTHBIX, TepOapreB U KOJIJICKITHM,
WUTIOCTPUPYIOMINX HM3MEHYMBOCTH M HACJICICTBEHHOCTh, MPHUCIOCOOJICHHOCTD,
pe3ynbTaThl KICKYCCTBEHHOTO O0TOOpA.

Jlabopamopnasa paboma. IIprurHbpl MHOTOOOpa3us BUJOB B PUPOJIE.

B3rnsael v runoressl, TEOPUU O MMPOUCXOKICHUN kU3HU. KpaTkas uctopus
pa3BUTHS OPraHUYECKOro Mupa. JlokazarenbCcTBa 3BOTIOLHH.

Jlemoncmpayus OKaMEHENOCTEH, OTIEYAaTKOB, CKEJIETOB IMO3BOHOYHBIX
YKUBOTHBIX, MOJICIICH.

Jlabopamopnaa paboma. VI3yueHne majeoHTOJOTHYECKUX JOKA3aTEIbCTB
ABOJIIOLIHH.

IKcKypcusa B KpaeBeIUECKUM My3eil.

Pa3znen 8 buocdepa u yesioBek (2 yaca)

DOpomorsa 6uocdeprl. BiausHue nedarenbHOCTH 4elloBeKa Ha Ouocdepy.
PannonansHoe mnpupomonosbzoBanue. Hoocdepa u mecto B HEl yenoBeka.
["opuzoHTHI OHON0THMH OYAYIIETO.

Jlemoncmpayus mopeneii-anmukanuii «buocdepa u yenosex».

IKcKypcusa. «AHTPONIOTEHHOE BO3AEHUCTBUE HA IPUPOIHYIO CPEILY».

TemaTnuyeckoe NJIAHUPOBAHUE

6 Kiacce

No Tema vDoKa KoJunuecTBo
YpPOKa yp JacoB

Pa3nes 1. CtpoeHune u1 MHOrooOpa3ue NOKPbHITOCEMEHHbIX PACTEHUH

1 CtpoeHne ceMsiH IBYAOIbHBIX PaCTEHUI 1

-

2 CtpoeHue ceMsiH OJHOOTBHBIX PaCTEHUI
Jlabopatopnas pabdota 1 «CrpoeHuss ceMssH OJHOJOJBHBIX U
JIBYJIOJIbHBIX PACTEHUS»

Buns! kopHe#. Tunsl KOPHEBBIX CHCTEM

CtpoeHue KopHei

VYcnoBust mpouspacTaHus M BUAOU3MEHEHUS KOpHEH

Bremnee crpoenue nmcra

Knerounoe CTPOCHUC JINCTA. BupousMeHeHue TUCThEB

3
4
5
6 IToGer. Ilouku u ux crpoenue. Poct u passurue nodera
7
8
9

Ctpoenue ctebnss. MHOroobpasue crebnei

10 Bunousmenenue moderos

S

11 [[BeTok 1 ero cTpoeHue
JIaGoparopHas pabota 2 «CTpoeHue IIBETKa OHOIOJIbHBIX U
JBYI0JIbHBIX PACTEHUI»




Ne KoimuecTBo
Tema ypoka
ypoka 4acoB
12 Couserus 1
13 [Tnoxp! u ux knaccudukanus. PacnpocTpanenre mio0B U CEMsH. 1
14 O06001eHre 1 3aKPETUICHUE 3HAaHUH 110 TeMe. 1
Paznen 2. JKusub pacrennii (/0 uacos)
15 MuHepaabHOE MUTaHUE PACTCHUN 1
16 @DoToCHHTE3 1
17 Jlpixanue pacTeHui 1
18 Hcnapenune Boael pacteHussmu. Jlucronan 1
DKCKypcHs «3UMHUE SABJICHUA B )KU3HU PACTCHUI».
19 IlepenBrkeHne BOIbI ¥ MUTATENBHBIX BEIIECTB B PACTCHUH 1
20 IIpopacranue cemsiH 1
21 CriocoObl pa3MHOXKEHHS PACTCHUN 1
22 Pa3MHOXeHHE CIOPOBBIX pPacTCHUI 1
23 PasMHOKeHNEe CEMEHHBIX PaCTeHUN 1
24 BereratnBHoe pa3MHOKEHHE TOKPBITOCEMEHHBIX PACTEHUN 1
Paznen 3. Knaccuduxanust pacrennii (6 uacos)
25 CucrtemMaTnka pacTeHUI 1
26 Knacc /Isynonbnbie pactenusi. CemeiictBa KpecrorerHsie u 1
Po3onBernsie
27 Cewmetictsa Ilacienossie 1 bo6oBbie CeMelicTBO CHOKHOIBETHBIE 1
28 Knacc Onpnononpneie. CemeiictBa 3nakoBble u JInnelnsie 1
29 Baxwueiimme cenbCKOX035HCTBEHHBIE PACTCHHS 1
Dkckypeust «O3HaKOMIIEHUE C BBIPAIIMBAHUEM PAaCTEHUN B
3aIUIEHHOM TPYHTE»
30 [ToBTOpenue u 0000IIEHHE U3YUEHHOTO MaTepHaa 1o TeMe 1
«Knaccuduxanus pacteHui»
HroroBas koHTpoNbHas paboTa
31 [Ipupoansie cooOuiecTBa. B3auMocBsI3u B paCTUTENHHOM COOOIIECTBE 1
Pa3nen 4. Ilpupoanbie cooduiecTa (3 uaca)
32 Pa3BuTHe 1 cMeHa pacTUTENbHBIX COOOIECTB 1
33 Brnusinue x03siCTBEHHO IeSATENBHOCTH YeIOBeKa Ha PACTUTEIbHBIN 1
MUD
34 Dkckypeus «[IpupogHoe coodiiecTBo U yenoBek. GeHOToOrnIecKre 1
HaOJIOICHNS 32 BECCHHUMH SBJICHUSIMU B TIPUPOJIHBIX COOOIIECTBAX)
7 kJyacce
KoimnuecTBo
Ne Tema ypoka 4ACOB
PA3JIEJI 1lapcTBo IIpokapuorsl (2 yac)
1 Mup )KMBBIX OpraHU3MOB. 1
2 [TonuapcrBo Hactosmue 6akrepun. 1
PA3JIEJI 2 apcTBo I'pudsl (14yac)
3 OO611ast xapakTepucTHKa 1apctsa I'prOoB. 1
IapcrBo Pacrenus (11 yacos)
OcobenHoctn  cTpoeHus pacteHuil. OOmas XapakTepuCTHKa
4 Bozopocieit. JlaboparopHas padota 1 «Ctpoenue 3en€HbIX U OyphIX 1
BOJIOPOCIIEH
5 OO6111ast XapaKTepUCTHKA JIMIIAHUKOB. 1




KoanuyecTBO

Ne Tema ypoka YACOB
6 Otnen MoXOBHUIHBIE. 1
7 Otnen [lnayHoBuaHbIE. 1
8 Otnen XBOIIEBUIHEIE. 1
9 Otnen IlanmoporHukoBuanble. IIpoBepounas pabora «Briciue 1

CIIOPOBBIE PACTCHUS
10 Otnen 'onocemennsle. 1
11 Otaen IlokpbITOCEMEHHBIE. 1
12 Kiacc JIBynonwsubie. Kimacc oqHom0IBHEIE. 1
13 Muoroo6pasue BUJIOB, PACIPOCTPAHCHHE, POIlb B IPUPOLC, HKH3HH 1
YEJI0BEKa, €r0 X03IHCTBEHHOH NESITEIbHOCTH.

14 O6o6marmuii ypok mo teme: LlapcTtBo pacrenus. KoHTpoJbHasi 1
padora 1
HapcrBo ’KuBotHble (19 yacoB)

15 Ocobennoctu CTpOGHI/IﬂvI/I SKU3HENEATENLHOCTH KUBOTHEIX. OO1as 1
XapaKTePUCTHKA NPOCTEHIIHX.

16 Tunsl Uudyzopun n Cnoposuku. [Ipaktukym. 1
Oco0eHHOCTH CTPOEHMS KJIETOK, TKaHEW OpraHOB M CHCTEM OPraHoB

17 MHOTOKJICTOYHOTO opranu3ma. OcCOOCHHOCTH CTPOCHHS U 1
KHU3HEIEATSIbHOCTH KHUIIeuHOmoIoCTHEIX.

18 Tun nnockue yepBu Tun Kpyrisie uepBu. Tum KopuaThie YEPBH. 1
19 OCOOEHHOCTH CTPOEHMS U KU3HEIEATEILHOCTH MOJITIOCKOB. 1
20 OcobeHHOCTH OpraHu3any YIeHHCTOHOTHX 1

KonTpoJsbHas padora 2

21 OO11ast XapakTepUCTHKA TUIIA XOPJOBBIX. 1
22 Knacc PrIObI. 1
23 OO0mast XxapakTepUCTHKA 3€MHOBOIHBIX. 1
24 O6mas xapakrepucTika [IpecMbIKaromuxcsl. 1
25 OO6mmas xapakTepucTruka kimacca [ITuIpl. 1
26 Pa3MHOXEHNE U Pa3BUTHE NITHULL. 1
27 Oxosnorudeckue rpynns! ntull. Konrpoabnas padora 3 1
28 OO01mas xapakTepucTHKa Kiracca MIIEKOITUTAIONTHX. 1
29 Pa3MHOXEHME U pa3BUTHE MIIEKONUTAIOUIMX. 1
30 [Tonkmacc [lepBo3Bepw. 1

O6oOmaromuit  ypok Ha Temy: OCOOEHHOCTH OpraHU3alUu
31 JKUBOTHBIX, WX POJb B TpPHUPOAE, KHU3HU UEJIOBEKa, €ro 1
X03s1cTBEHHOH AestenpbHocTH. KoHTpoabHast padora 4

32 OO01mas xapakTeprucTuka Bupycos. 1
33 HToroBast KOHTpOJIbHAsE paboTa 3a Kypc 6Honoruu 7 Kiacca. 1
34 YPOK MMOABEICHUS UTOTOB 1

8 kiracc
Ne KonuyectBo
Tema ypoka
ypoka 4acoB

Tema 1 . MecTo 4enoBeKka B cHCTeMe OPraHH4ecKoro mmpa (2
yaca)

1 MecTo yenoBeKa B CUCTEME OPraHU4YeCKOTO MUPa — YPOK JIEKIIUS 1

2 OcoOEHHOCTH YeoBeKa 1




Ne Koanuecrso
Tema ypoka
YPOKa 4acos
Tema 2. [Ipoucxoxkaenune yejoBeka (2 yaca)

3 [TpoucxoxaeHune yenoBeka. ITanbl €ro CTaHOBJICHUS 1

4 Pacel yenoBeka, uUX MPOUCXOXKIEHHE M €TUHCTBO. KOHTposbHas 1
pabora 1
Tema 3. Kparkasi ucropusi pa3BUTHsI 3HAHUI O CTPOEHMH U
¢pyHKkuusax opranu3ma yesaoseka (1 yaca)

5 HcTopus pa3BuTHs 3HaHUM 0 CTpoeHHH U QYHKIUSIX OpraHu3Ma 1
Tema 4. OOmuii 0030p crTpoennsi W (GYHKIMA OpraHuszMa
yes0Beka (4 yaca)

6 Kiierounoe ctpoeHne oprann3ma 1

7 TkaHu 1 Oprassl 1

8 Txanu u opransl. [Ipaktrdeckas padora «Tkanu. Opransl. CucTeMbl 1
OpPTraHOB»

9 Opraunsl, cuctemsl opranoB. Opranu3m. KonrponsHas padora 2 1
Tema 5. Koopaunanus u peryasinus (10 yacon)

10 I'ymopanbHast perynsuus. ODHIOKPUHHBIM ammapar 4elnoBeKa, €ro 1
0COOEHHOCTH

11 Pons ropmonoB B 00MeHHBIX mporeccax. HepBHO-TymMopanbHas 1
perynsanus, ee HapyueHus

12 Hepsnas perymsnus. CTpoeHue U 3Hau€HUE HEPBHOM CUCTEMBI 1

13 CnuHHOM MO3T 1

14 Ctpoenne u QYHKIIUH TOJIOBHOTO MO3Ta 1

15 [Tomymapus 6onbioro Mmosra. KonrposibsHas pabora 3 1

16 AHnanuzatopsl (OpraHbl 4YyBCTB), HMX CTPOEHME M (YHKIUH. 1
3pUTENBHBIN aHAJIU3ATOP.

17 AHanu3aTopsl CiIyXa U PaBHOBECHUS 1

18 KoxHo — MblieyHas uyBcTBUTENbHOCTE. OOOHsIHME. BKyc. 1

3aueTHblli ypok mo TeMaM: «HepBHas perymsanusa. CrtpoeHue u

19 3HAUYEHUE HEPBHOM cucTeMbl». «AHanu3atopbl». KoHTponbHas 1
pabora 4

20 Amnmapatr onopsl M ABMKEHUs, ero GpyHkuuu. CKeler 4yeloBeka, ero 1
3HAYEHUE U CTPOECHHUE.

Tema 6. Onopa u 1Bu:keHue (8 yacoB)

21 CrpoeHue, cBOHCTBA KOCTEN 1

22 Tumel coenHeHns KOCTEN 1

23 [lepBas NOMOILb MPH PaCTAKEHHU CBA3OK, BBIBUXAX CYCTABOB, 1
IIepesIoMax KOCTeN

Mpinel, ux ctpoeHue u QyHkuuu Jlabopatopnas pabora Ne 7

24 «OrnpeneneHne Npy BHEITHEM OCMOTPE MECTOIIOIOKEHUS OTIEIIBHBIX 1
kocteil ¥ MpIi. Onpenenenne GyHKIUN KOCTEH, MBI M CyCTaBOB

25 Pabora MbIIig 1

3HaueHue (PpU3NUECKUX YIMpakHEHUH 17 GOpMHUpOBaHUs ammapaTa

26 ormopel M JBWkeHus JlaboparopHas pa60Tva Ne 8 «BblsiBneHue 1
HapylleHa OCAHKHU M COXpaHEHHE MPAaBUIbLHONW OCAHKH B TOJOXKEHUH
CUJISI U CTOSI»

B3aumocBsi3p cTpoeHHss M (DYHKUMH OMNOPHO — JIBUTaTelIbHOTO

27 anmnaparta. Poip JBUTraTenbHOM AaKTMBHOCTU B Pa3BUTHUHM almapara 1
OTIOPHI U JIBIDKEHUSI uesioBeka. KonTposbHas pabora 5

28 BHyTpeHHs4 cpenia opranusma, 1




Ne KoimuecTBo
Tema ypoka
ypoKa 4acoB

Tema 7. Buyrpennss cpeaa opranusma (4 yaca)
[Imasma xpoBu, ee coctaB. @DOpMeHHBIE D3JIEMEHTHl KPOBHU

29 (3pUTPOLMTHI, JICUKOIUTHI, TPOMOOIIMTHI), UX CTPOSCHHUE U (YHKIIUU 1
JIaGoparopnas padora Ne 10 «MHKpPOCKOITMYECKOE CTPOSHUE KPOBHU
YeJIOBEKa U JIATYIIKH

30 NmmyHuTET 1

31 I'pynmer kpoBu. [lepennBanue kposu. JloHopcTBo. Pesyc - dakrop 1

32 JIBm>xkeHune kpoBH 1 uMdsbl B opranuzme. Opranbl KpOBOOOpAIISHUS 1
Tema 8. Tpancnopt BemecTs (4 yaca)

33 Pabota ceparia 1

34 JIBmxeHue kpoBH 1 TUMPbI o cocynam JlaboparopHas padota Ne 11 1
«[loacuer nmysnbca B pa3HbIX YCIOBUSIX)
3a0oneBaHus ~ CEpAEYHO  —  COCYAMCTOM  CHCTEMBI,  HX

35 npenynpexaenue. lleppas  momolrs  OpU  KPOBOTEUEHHUAX 1
JlaboparopHast pabora Ne 12

36 ITorpeOHOCTL OpraHM3Ma YeIOBEKa B KMCIOPO/IC. 1
Tema9. Ipixanue (5 yacon)
Crtpoenue opranoB neixanusi JlabGopartopuas pabGora Ne 13

37 «CpaBHEHHE  OpraHOB  JIbIXaHHUA  4YEJIOBEKA U KPYHHOIO 1
MJICKOTTHTAIOIIETO»

38 JlpIxaTenpHble TBUKCHUS U UX PETyIISIUs 1

39 Perynsums npixanus 1
3a0onieBaHusa OpraHoB JbIXaHUs, UX mnpenynpexaeHus. Ilepsas

40 MOMOLIb TPU  HApYLIEHUH [JbIXaHUS M  KpOBOOOpALIEHUS. 1
Kontposbnas padora 6
Tema 10. [Inmenapenue (5 yacon)

41 [IuieBble TPOAYKTHI U MUTATENbHBIE BENIECTBA 1

42 [TumeBapenue B poToBoil mosnoctu Jlaboparopnas pabora Ne 14 1
«KadecTBeHHBIE peakIMu Ha YTIEBOABIY;

43 [TumeBapeHue B )KEIyIKE U KHIIECYHHUKE 1

44 BcacbiBanue. 1

45 PammonanrHOE mUTAHUE. 1
Tema 11. O6MeH BemecTB ¥ 3Heprum (2 yaca)

46 OOMeH BelecTB 1

47 Buramunbl 1
Tema 12. Boineaenue (2 yaca)

48 Beienenue. CtpoeHue u paboTa rnouex 1

49 3aboseBaHre MMOYEK U UX MPETYNPEKICHUE 1
Tema 13. [TokpoBsl Teaa (3 yaca)

50 CrtpoeHne u QYHKIIUN KOXH 1

51 Ponb K0u B TEpMOPETYJISIIMN OpraHu3Ma 1

52 3akanuBaHue opranusMa. ['urnena oyiex bl 1 00yBu 1
Tema 14. PazmHoxenune u passutue (2 yaca)

53 [TonoBast cucrema uenoBeka 1

54 3aboeBaHus MePeIAIONINeCcs MOJIOBBIM ITyTEM 1
Tema 15. Boicimasi HepBHasi nesTedbHOCTH(10 yacoB)

55 Bospactaeie mporeccel. KontpospHnas pabora 7 1

56 IToBenenue yenoneka. Pediekc — ocHOBa HEPBHOM AESITENTLHOCTH 1

57 Bpoxaennsle u npuodpeTreHHble GopMbI MoBeeHUs. TopMoKeHHE. 1




Ne KoimuecTBo
Tema ypoka
ypoka 4acoB
58 buonornueckue putmel. CoH, ero 3HaueHue. [ urueHa cHa 1
59 OcoOeHHOCTH  BBICIIEH  HEPBHOM  JIEATEIIBHOCTH  4YeJIOBEKa. 1
Ilo3HnaBaTenbHbBIE MPOIIECCHI
60 OcobeHHOCTH  BBICIIEH  HEPBHOM  JIEATEIIBHOCTH  4YeJIOBEKa. 1
Ilo3naBaTenbHbBIE MPOIIECCHI
61 OcoOeHHOCTH BBICHICH HEPBHOW JEATEIHHOCTH YeloBeka. llamsTh, 1
OMOIIHH.
62 WupuBuyanbHble 0COOCHHOCTH JIMYHOCTH. 1
63 I'mruena ymctBenHoro tpyna.Konrponsnas padora 8 1
64 Tunbl HEpBHOU JEATEITHLHOCTH 1
65 AHanu3 ¥ OLEHKa BIMSHUN (AKTOPOB OKPYXKAIOLIEH Cpenbl, 1
(haKkTOpOB pHCKa Ha 3I0POBbE YEIIOBEKA.
Tema 16. O606menue (3 yaca)
66 CTpoeHue U MPOIIEeCChl JKU3HEIEATEIbHOCTH OPraHu3Ma YeJIOBeKa. 1
67 WToroBsiil TECT IO Kypcy «HeJ0BEK U €ro 310pOBbE» 1
68 HTOrOBEIH YpOK. 1
9 kJ1acc
Ne KoauuectBo
Tema ypoka
YpOKa 4acoB
Brepnenue. 2u.
1 buonorus — nayka o xu3Hu. MeToJbl HccieIoBaHus B OMOJIOTHH. 1
2 CyIIHOCTb KU3HU U CBOMCTBA KUBOT'O. Y CTHBIN ONPOC 1
Paspnen 1. MoJsiekyJIsspHblil ypoBeHb (8 yacoB).
3 YpoBHU OpraHU3alMy )KUBOU PUPObl. MOIEKYJISIPHBINA YPOBEHb. 1
4 VYrnesoasl. JIunuael. 1
5 CocTaB 1 cTpoeHue OEIKOB. 1
6 OyHKIMH OSJIKOB. 1
7 HyxkenHoBbIE KUCIIOTBHI. 1
8 AT® u apyrve OpraHM4ecKue COCIMHEHMUS. 1
9 buonoruueckue karanuzaropsl. KontposabHas padora 1 1
10 Bupycsl. IIpoBepounas padora 1
Pasnen 2 Knerounnlii yposensb (18 yacon).
11 OCHOBHBIE MOJIO)KEHUS KJIETOYHON TEOPUHU. 1
12 O6mme cBepenus o kierkax. Kinerounas memOpana. 1
13 SAnpo. XpoMOCOMHBII HaOOP. 1
14 OIIC. Pubocomsr. Kommiekc I'opmku. 1
15 JIuzocombl. Mutoxonapuu. [Lnactumer. 1
16 Knerounslii ieHTp. Opranon il 1BUKEHUS. 1
17 Paznuumnst B CTpOCHHH KIIETOK AYKApHOT M TpokapuoT. KoHTposbHas 1
padora 2
18 JlaGoparopuas padora Nel «PaccMmarpuBaHue KJIETOK PaCTEHHI, 1
KUBOTHBIX MTOJI MUKPOCKOTIOM)
19 AccuMunsanus gucCUMMIISLAI. MeTtaboausM. 1
20 DOHepreTuyeckuii 00MeH. 1
21 [luranue KieTku. 1
22 doTtocuHTe3 B XeMOCUHTE3. [ 'eTepoTpodsr. 1
23 CuHre3 6eNKoB B KiIeTKe. | eHeTHYeCKuil  KOoj. 1




Ne KoimnuecTBo
Tema ypoka
ypoka 4acoB

24 Tpanckpunius. 1

25 Cuntes 6enkoB B kietke. TPHK. Tpancusius. KourposabsHnas padora 3 1

26 Pemrenue 3agau no reMe «Cunres Oeaxa» 1

27 Jlenenue KIeTKu. 1

28 MuTo3. 1

29 Pasmuoxenue opranuzMoB. becrionoe pasMHOKEHHE. 1
Pa3nes 3 Oprann3meHHblil ypoBeHb (14 yacos).

30 PazButne nonoBeix kiaeTok. Meiio3. KonTpoabHasi padora 4 1

31 OnnoporBopenue. MIHanBu1yanbHoe pa3BUTHE OPraHU3MOB. 1

32 buorenernueckuit 3aKOH. [TocTamMOprOHaTBHBII MEePUOI. 1
TemaTHyeckasi IpOBepoYHas padoTa

33 3aKOHOMEPHOCTH  HACJEIOBaHHWS MPU3HAKOB, YCTaHOBJEHHbIE [ 1
Mennenem. MoHOrHOpUIHOE CKpEIIMBAHUE.

34 3aKkOoH 4UCTOTHI rameT. lluTojormueckre OCHOBBI 3aKOHOMEPHOCTEU 1
HACJIETOBAHMsI IPU MOHOTUOPHUIHOM CKpPEITHBAHUH.

35 Henonnoe  nmomuHupoBaHuWe.  AHamM3UpymOIIee  CKpEIIMBAaHUE. 1
Jluru6punnoe ckpermubanne. TemaTruyeckasi nposepouyHasi padéora

36 CuemieHHoe  HacienoBaHwe  reHoB.  3akoH 1.  Moprana. 1
B3aumoseiictBre reHoB. TemaTudueckasi npoBepo4Hasi padora

37 ['eneTnka moa. 1

38 CLemuIieHHOE ¢ IOJIOM HaclIeI0BaHUE. 1

39 MoudukaoHHast “3MEHYNBOCTb. 1

40 MyTtannonHas u3MeHYUBOCTh. TeMaTnyeckasi npoBepoyHas padora 1

41 OcHoBbrl ceneknuu. Padorsr H.B.Basuiiosa. 1

42 OcHOBHBIE METO/IbI CeJIeKIIUU pacteHuii, KUBOTHBIX, 1
MHUKpooprann3MoB. TemaTnuyeckasi npoBepo4yHas pabora.

43 Bun. Kpurepuu Buaa. 1

44 JlaGopaTtopunas padora 2 «l3yueHue Mop(oIOrH4eckoro Kpurepus 1
BUJIAY.
Pa3znend IlonyasuMoHHO-BHI0BOH YPOBEHb
(4 yaca).

45 [Tonynauus — snemeHTapHas €IMHUILA SBOJIIOIMI 1

46 buonornueckas knaccugukanus. Konrpoabnas padora S 1

47 Co00111eCTBO, IKOCHCTEMA, OMOTE€OLIEHO3. 1

48 CocTaB U CTPYKTypa COOOILECTB. 1
Pa3nes 6 buocdepnsblii ypoBeHsb (2 yacos).

49 IToToku BellecTBa U SHEPTUH B SIKOCUCTEME. 1

50 CaMopa3BuTHe 3KOCUCTEMBI (DKOJIOTHUYECKUE CYKIIECCHUN) 1

51 buocdepa. Cpenbl KU3HH. 1
Paspnen 7 OcHoBbl yueHus 00 3Bo.1i0ouuu (14 yacos)

52 Kpyrosopor Bemects B Ouocdepe. 1

53 Pa3BuTHEe 3BOMIOIIMOHHOTO YUEHHS. 1

54 M3MEeHYMBOCTh OPraHU3MOB. 1

55 I"'eHeTHUECKOE PaBHOBECHE B MOMYJISIMIX M €€ CMEIICHHUE. 1

56 bopr6a 3a cymecrBoBanue. EcrecTBeHHBIN 0TOOP. 1

57 DopMEBI €CTECTBEHHOTO 0TOOpa. MeXaHU3MBbI U30JISAIIHH. 1

58 | BumooGpa3oBanue. 1

59 Maxpo3BOTFOITHS. 1

60 OcHoBHbIE 3aK0OHOMEpHOCTH IBoOIMH. KoHTpobHasi pabora 6 1




Ne KoimnuecTBo
Tema ypoka
YpPOKa 4acoB

61 ['mnoTe3pl BOSHUKHOBEHHMS JKH3HHU. 1

62 Pa3Butne mnpeacTaBieHMH O BO3HUKHOBEHMM JKM3HU Ha 3eMile. 1
CoBpeMEeHHOE COCTOSIHHE MPOOIIEMBI.

63 OCHOBHBIE 3TaIbl BOSHUKHOBCHHSI JKU3HU. 1

64 PazButHe xu3HM B apxee, IpOTEpPO30€ U Majie030¢€. 1

65 Pa3Butue xu3Hu B Me3030€. PazBuTue *u3HU B KAWHO30€. 1
Pa3nea 8 buocdepa u yeaosek (2 yaca)

66 Opodmronus ouocheprl. KonTposabHasi padora 7 1




