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1. MACMOPT PABOYEW MPOIrPAMMbI YUEBHOW ANCLUMANHbI
ECTECTBO3SHAHWE

1.1. O6nacTb NPUMEHEHUS MPOrpamMmmbl

Pabouas nporpamma  y4ye6HOM AVUCUMNNNHBI «EcTecTBO3HaHME»
npefHasHayeHa AN WU3y4YeHUa OMONOrMKM, XUMUM U (PU3NKKM B OpraHmsaumax
cpegHero MpoMeccnoHanbHoro obpasoBaHMs  COLMANLHO-3KOHOMWYECKOTO
npodung, peanusyrownx obpasoBaTe/lbHYHO MporpaMMy CpefHero  06Luero
obpasoBaHMa B npegenax ocsoeHns ONOIM CMO Ha 6a3e OCHOBHOrO 06LLErO
o6pas3oBaHuA, Npu NOAroTOBKE CNeLnanncToB CpeHero 3BeHa.

1.2. MecTo AUCLUMN/IMHBI B CTPYKTYpPe NporpamMMbl NoAroToBKM CNeLNanncToB
CpefHEero 3BeHa:

AvcumnnnHa «EcTecTBO3HaHWE» OTHOCUTCS K 06Leo6bpa3oBaTeibHOMY
yuye6HOMY LMKy NporpamMmbl NOAroTOBKM CMELNANMCTOB CPeIHErO 3BEHa.

1.3. LUenn n 3agaunm AUCUMNAUHBLI - Tpe6oBaHUS K pe3ynbTaTaM OCBOEHUS
AUCUUNTIVHBI:

OCBOEHME  COAEpXaHWs  Y4eGHOW  AMcUMNAWHBbI  «ECTECTBO3HaHME»
o6ecrneumBaeT [JOCTUXeHUE CTYAeHTaMW CneayrolnX pe3yNnbTaToB:
NMYHOCT HbIX:

1) poccuiickyto rpaXAaHCKyl0 WAEHTUYHOCTb, MaTPUOTU3M, YBaKEHUe K
CBOEMY Hapoay, 4YyBCTBa OTBETCTBEHHOCTM nepef PoAnHOIA, ropaocTu 3a CBOWA
Kpaii, cBOKO PoAuHY, NPOLL/OE U HAaCTOsLLee MHOIOHaLMOHaNbHOro Hapoja Poccuu,
yBaXKEHWe rocyapCTBEHHbIX CUMBOMOB (rep6, tnar, rumH);

2) TpaXAaHCKyl MO3WLMI KaK aKTMBHOTO W OTBETCTBEHHOrO uYjeHa
poccuiickoro 06LLecTBa, OCO3HAKOLWEro CBOM  KOHCTUTYLMOHHble TMpaBa W
00513aHHOCTK, YBaXaloLlero 3akOH 1 MpPaBONOPSAOK, 06M1aJaloLLero YyBCTBOM
COGCTBEHHOr0  AOCTOMHCTBA, OCO3HAHHO  MPUHUMAIOLIEFO  TPAAULMOHHbIE
HaUMOHaNbHble 1 06LIeYeNOBeYECKME T[YMaHUCTUYECKME U  JeMOKpaTUyecKue
LIEHHOCTW;

3) rOTOBHOCTb K CYXeHuto OTeuecTBy, €ro 3aluTe;

4) chopMMPOBAHHOCTb MUPOBO33PEHMNS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKM M O0O6LLECTBEHHO MNPaKTUKW, OCHOBAaHHOIO Ha Auanore
KyNbTyp, a TakXke pasfMyHbiX opM 06LLECTBEHHOr0 CO3HaHWUS, 0CO3HAHWE CBOEro
MecTa B MOMNKY/bTYPHOM MUPE;

5) c(opMMPOBAHHOCTb OCHOB CaMOpa3BMTUS UM CaMOBOCMMTAaHWA B
COOTBETCTBMM C O6LLEYEIOBEYECKMMM LIEHHOCTAMU U MaeanamMu TrpaxaaHCKoro
o6LlecTBa; rOTOBHOCTb W CMOCOGHOCTb K CAaMOCTOSITENIbHOW, TBOPYECKOW M
OTBETCTBEHHOI [1€STeNbHOCTH,

6) TONepaHTHOE CO3HaHMe U MOBefeHNe B MOMKYNbTYPHOM MUPE, TOTOBHOCTb
M CNoco6HOCTb BecTM AwWanor ¢ APYrUMWU  NoAbMKW, [AOCTUraTb B HEM
B3aMMOMOHUMAaHUSA, HAXOAWUTb 06LMe LEenu M coTpyAaHUYaTb AN UX AOCTUXKEHWS,
CNOCO6GHOCTb  MPOTMBOCTOSTb  WMAEONOTUM  3KCTPEMM3MA,  HaLMOHaNU3Ma,
KceHo(hoOMM, AUCKPUMMHALMU NO  COLMANbHbIM, PEAWUFMO3HbIM, PaCcOBbIM,
HaLMOHaNbHbIM NPU3HAKaM W APYTUM HeraTUBHbLIM COLMANbHbIM SABNEHUSM;

7) HaBbIKW COTPYAHMYECTBA CO CBEPCTHMKAMU, [AeTbMU MNafLLIEro Bo3pacTa,
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B3POC/1bIMM B 06pa3oBaTe/ibHOM, 00LLEeCTBEHHO MONE3HOMN, y4ebHO-
nccnefoBaTeNbCKOM, MPOEKTHOW U ApYTrnX BUAaX AeATeNIbHOCTH;

8) HpaBCTBEHHOE CO3HaHMEe W TMOBefeHMe Ha OCHOBE YCBOEHMUSA
00LLeYeNn0BeYECKUX LLEHHOCTEMN;

9) TroTOBHOCTb W CNOCOGHOCTbL K 06pa3oBaHUO, B TOM  4uchne
caMoob6pa3oBaHMio, Ha MPOTSHXKEHUN BCEMN >KWU3HW; CO3HATENbHOE OTHOLWIEHME K
HenpepbiBHOMY 06pa30BaHUIO KaK YC/IOBUKO YCMEWHOW NpogecCUOHANbHOW 1
06L,EeCTBEHHOWN AesATeNbHOCTH;

10) acTeTnYecKoe OTHOLWIEHME K MUPY, BK/KOYasA 3CTETUKY 6biTa, HAYUYHOro U
TEXHMYECKOro TBOPYECTBA, CNOPTa, 06LLeCTBEHHbIX OTHOLLEHWI;

11) NpuHATME W peann3auuio LLeHHOCTel 340p0BOro M 6esonacHoro obpasa
XXW3HW, NOTPpe6HOCTM B  (DM3MYECKOM  CaMOCOBEPLUEHCTBOBAHUU,  3aHATUAX
CNOPTUBHO-0340POBUTE/IbBHON [EeATENIbHOCTbI0, HEMPUATUE BPEAHbIX MPUBbIYEK:
KypeHus, yrnotpebrieHNs ankorons, HapKOTUKOB;

12) 6epexxHOoe, OTBETCTBEHHOE M KOMMETEHTHOE OTHOLUEHWe K (PU3NYeCKOMY
N NMCUXONOTNYECKOMY 3[0POBbIO, KaK COOCTBEHHOMY, TaK M ApYrnx NoLen, yMeHune
0Kas3blBaTb NEPBYIO MOMOLLb;

13) 0CO3HaHHbIW BbIOOP 6yAayllel Npodeccun U BO3MOXXHOCTEN peann3alun
COOCTBEHHbIX  >KW3HEHHbIX  MNAHOB;  OTHOWEHWe K  NpodeccroHasbHON
[eATeNIbHOCTM KaK BO3MOXHOCTM Yy4yacTUS B PELIEHUN JINYHBIX, OOLLECTBEHHbIX,
rocyfapCTBeHHbIX, 00U eHaLMOHaIbHbIX NPOo6em;

14) chopMMPOBAHHOCTb 3KOMIOTMYECKOTO MbILW/IEHNS, MOHUMAHUA BANAHUA
COLManbHO-3KOHOMMYECKMX MPOLLeCCOB Ha COCTOAHWE MPUPOLHOA U COLMaNbHOWN
cpefbl; NPMOGPeTEHNE OMbITa 3KO/I0r0-HanpaBneHHOW 4eAaTeNIbHOCTH;

15) OTBETCTBEHHOE OTHOLUEHME K CO3[aHUI0 CEMbW HA OCHOBE OCO3HAHHOIO
MPUHATUA LEHHOCTEN CEMENHOW XU3HMN.

MeTanpeameTHbIX:

1) yMeH/e CaMOCTOATEeNIbHO OonpefenaTb Lenn AeATeNbHOCTU U COCTaBnATb
nnaHbl [eATeIbHOCTU; CaMOCTOATE/IbHO  OCYLWeCTBMATb, KOHTPO/NMpOBaTb MU
KOPPEKTMpoBaTbh [AeATeNbHOCTb; WCMNOMb30BaTb BCE BO3MOXHble pPecypcbl A/
AOCTUXEHUA NOCTAaB/IEHHbIX LeNei U peannsaunm nnaHoB AesTeNbHOCTU; BblGMpaTb
yCrneLHble CTpaTernmn B pasInUHbIX CUTYyaLmUaX;

2) yMeHue TMpoAYKTMBHO o06wartbcid M B3aMMOAENCTBOBaTb B MpoLecce
COBMECTHOW  [eATeNbHOCTW,  Y4YWUTbIBATb  MO3UUMM  LPYTUX  YYACTHUKOB
LeATeNbHOCTU, 3hPEKTUBHO paspellaTtb KOHMNANKTbI;

3) BnageHne HaBblkaMy MO3HaBaTeNbHOW, Y4ebHO-UCCnefoBaTeNlbCKONn W
MPOEKTHON [eATeNbHOCTU, HaBblKaMW paspelleHns npobnem; CMOCO6HOCTL U
rOTOBHOCTb K CaMOCTOATE/IbHOMY MOUCKY MEeTOA0B peLUeHns npakTU4ecKUX 3agau,
MPUMEHEHUIO Pa3NINYHbBIX METOLOB MO3HAHUS;

4) TOTOBHOCTb W CMOCOOGHOCTb K CaMOCTOSATENbHOW WHMOPMALMOHHO-
NMo3HaBaTe/IbHOW [eATeNIbHOCTW, BMajeHWe HaBblKaMu MOJyYeHUA Heo6X0o4MMOW
NH(OpMaLnmn 13 cnoBapen pasHbiX TUMNOB, YMEHWE OPUEHTUPOBATLCHA B Pas/IMUHbIX
MCTOYHUKAX  WH(OPMAaLMU, KPUTUYECKU  OLeHMBaTb W WHTEPNpPeTUMpoBaTb
NH(opMaLMIo, NOMYyYaeMYHO U3 pasnyHbIX UCTOYHUKOB;

5) yMeHue MCNO/b30BaTh cpeacTsa NH(OPMaLMOHHbBIX 7
KOMMYHUKaUNOHHbIX TexHonornin (ganee - WKT) B peweHUMm KOTHUTUBHBIX,



KOMMYHWUKaTUBHbIX W OpPraHn3aunoHHbIX 3afgady C Ccob/odeHnemM TpeboBaHWi
39ProOHOMUKK, TEXHUKM 6€30MacHOCTU, TUrMeHbl, pecypcocbepexxeHmns, nNpaBoBbIX U
3TUYECKMUX HOPM, HOPM UH(OpPMaLMOHHON 6e30NacHOCTY;

6) yMeHVe oOnpefensiTb HasHayeHMe M (YHKUUU Pas3IMyHbIX CoLUanbHbIX
WNHCTUTYTOB;

7) YyMeHMe caMOCTOSITE/IbHO  OUeHMBaTb W MNPUHUMATb  peLleHus,
onpejenswoLwme cTpaTernio NOBefeHUs, C YYeTOM TPaXKAaHCKMX UM HPABCTBEHHbIX
LLleHHOCTeN;

8) BnafeHue A3blKOBbIMW CpeAcTBaMU - YMEHWE SCHO, NOTUYHO U TOYHO
n3naratb CBOK TOYUKY 3pEHUS, UCMONb30BaTh afleKBaTHbIE S3bIKOBbIE€ CPEACTBa;

9) BfnafjeHWe HaBblKamMW MNO3HaBaTe/IbHON pedieKCUM KaK OCO3HaHUSA
COBEpPLIAEMbIX [eWCTBMA U  MbICUTENbHbIX MNPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWiA, rpaHuL, CBOEro 3HaHWS WM He3HaHWA, HOBbIX MO3HaBaTEe/bHbIX 3aday U
CPELCTB MX LOCTUKEHWS.
npeamMe T HbIX:

1) cthopMMPOBaHHOCTL NpPeACTaBAEHUI O POAN MH(OPMALUU U CBSI3aHHbLIX C
Hel NPoLEeccoB B OKPYXaloLWweM MUpE;

2) BNafjeHVWe HaBblKaMW anroOPUTMMUYECKOrO MbIWAEHUS W NOHUMaHUe
Heo6X04MMOCTM (HOPMasibHOr0 ONUCaHUS afiroOPMTMOB;

3) BnageHne ymMeHvem MOHMMaTb MporpaMMbl, HanMcaHHble Ha BblGpPaHHOM
0N U3YYEHUS YHUBEPCa/IbHOM  anropuTMUYECKOM fA3blKe BbICOKOTO YPOBHS;
3HaHMEM OCHOBHbIX KOHCTPYKUMIA NPOrpaMMupoBaHusa; YMeHWEM aHanvM3npoBaTb
anropMTMbl C UCNONb30BaHNEM TabnuL;

4) BnageHue CTaHAApTHbIMW MPMEMAaMW HanucaHWA Ha anropUTMUYECKOM
A3blKe MporpaMMbl AN8 peleHns CTaH4apTHOM 3afjaynm € MCNo/b30BaHWEM
OCHOBHbIX KOHCTPYKUMWIA nNporpamMMuMpoBaHWA W OTNafKM Takux nporpamm;
MCNONb30BaHNE TOTOBbIX MPUKAaLHbIX KOMMbIOTEPHbLIX MpOrpamMM Mo BblGpaHHON
cneymanmsaymm;

5) c(opMUpOBaHHOCTb MPeACTaBNEHUA O KOMMbIOTEPHO-MATEMATUUYECKUX
MoZenax M HeobXOAMMOCTM aHanm3a COOTBETCTBMA MOLENN W MOAeNNPYyeEMOro
o6bekTa (npouecca); 0 cnocobax XpaHeHMs W npocTeliwelri 06paboTKe AaHHbLIX;
MOHATUA 0 6a3ax JaHHbIX U CpefAcTBaxX AOCTYNa K HUM, YMEeHWU paboTatb C HUMW;

6) BnageHMe KOMMbIOTEPHbIMU CpeACTBaMW MpeAcTaBNeHUs W aHanusa
[AaHHbIX;

7) c(opMUpPOBaHHOCTL 6a30BbIX HaBbLIKOB W YMEHWA MO COGMOAEHMIO
TpeboBaHNN TEXHUKM 6e30MacHOCTW, TUTUEHBbI U pecypcocbepexxeHns npu paboTe
CO cpeacTBaMy  MHGoOpmaTU3auuMu; MNOHMMaHWS OCHOB MNPaBOBbIX AaCMNEKTOB
MCNO/Ib30BaHUA KOMMbIOTEPHbLIX MporpaMmm u paboTtsbl B HTepHeTe.

1.4. Konn4yecTBO 4YacoB Ha OCBOEHMEe NporpamMmmbl AUCLUNIVHbI:
MaKCMMasibHON y4ebHOW Harpysku obyuatoulerocs 117 yacos, B TOM YUCE:
00653aTe/IbHON ayANTOPHOW Y4ebHOM Harpy3kmn obydatowerocs 117 4yacos;
B TOM 4mMC/e Ha npakTuyeckue paboTbl 40 yacos.



2. CTPYKTYPA N COAEP>XAHVE ANCUNTTTNHDBI
2.1. O6bemM AMCUUNNNHBLI U BUAbI y4e6HOI paboThbl

Bug yyebHon paboThbl O6bem yacoB
MakcumanbHasa yyebHaa Harpyska (Bcero) 117
Ob6sa3aTenbHas ayautTopHasa ydyebHasa Harpyska (BCero) 117
B TOM 4YuChE:
[MpaKTuyecKne 3aHATUA 40

MpomexyToyHaa aTTecTayus (B hopme anchdepeHUMPOBAHHOIO 3a4eTa)



2.2. TeMaTuUyecKuil nnaH u cogepxxaHne AUCUUNNNHbI « ECTECTBO3HaHMEY

HanmeHoBaHUe
pasfesioB N Tem
1
PA3LOEN 1.
PN3INKA

BBegeHune

Pasgen 1.
Tema 1.1. KnHematuka

Tema 1.2.
AunHamunka.

Tema 1.3. 3aKOHbI
COXpaHeHus B
MeXaHUuKe

Cogep>xxaHue yuebHOro matepuarna, nabopaTtopHble U MpakTUyeckKne paboThl, O6bem
camocTosATe/ibHas paboTa obyyawLnxcs, Kypcosas paboT yacos

2 3

34

Copfep>xaHue yuebHOro matepumana

®dun3nka — (yHLaMeHTaNbHasA Hayka 0 Npupofe. ECTeCTBEHHO-HAYyUHbIi METOZ NO3HAHWS, ero 1
BO3MOXHOCTU W TpaHuLbl MPUMEHUMOCTW. IKCMNEPUMEHT W Teopus B MpoLecce MO3HaHWS
npupoabl. MogenupoBaHune (hU3NUYECKUX SBNEHWI N NpoLeccoB. ECTECTBEHHO-HAy4YHas KapTUHa

MUpa U ee BaxKHeliue cocTaBnsouMe. EANHCTBO 3aKOHOB NPMPOAblI 1 COCTaBa BELLECTBA BO

BceneHHoi. OTKpbITUS B ()M3MKE — OCHOBa Mporpecca B TEXHWKE W TEXHONOTUK
npou3BOLCTBA.

MexaHuKa 6
CopepxaHue yyebHoro martepuana

MexaHunyeckoe aBmkeHue. Cuctema otcyeta. TpaekTopusa asmxeHus. MNyTe. MNepemelleHne. 2

PaBHONepeMeHHOe NPAMOIMHENHOe ABMKeHMEe. CKOPOCTb.

OTHOCUTENbHOCTb  MEXaHMYeCKOro [BWKEHUA. 3aKOH CloXeHWs ckopocTeil. [ padukm
LBVKEHNS.

CpefHasa CKOPOCTb Mpu HepaBHOMEPHOM ABUXEHUW. MTHOBEHHasA CKOPOCTb.

PaBHOYCKOpPEHHOE NPAMONUHERHOE ABMXeHUe. YckopeHne. CBO60AHOe NajeHue Ten.

KpvBonuHeliHOe [BWXXEHWe. YTrnoBas CKOPOCTb. PaBHOMEpPHOe [ABUXEHWEe M0 OKPY>XHOCTWU.
LleHTpoCcTpemunTeIbHOE YCKOPEHHUe.

Cogep>xaHue yyebHoro marepuana

Macca u cuna. Bsaumopeictsue Ten. 3aKoHbl AuHamMuku. Cwunbl B npupoge. Cnocobbl 1
N3MepeHns cun.

MHepuwnanbHas cuctema otcyerta. 3aKOH BCEMUPHOIO TATOTEHUA. HeBeCOMOCTb.

MpakTnyeckoe 3aHATHNE Nel. 1
MccnepoBaHue 3aBUCUMOCTM CUJIbl TPEHWUA OT Macchl Tena

CopepxaHue y4yebHoro martepuana

MmMmnynbc Tena. 3aK0H COXpaHeHua umnynbca. PeakTUBHOE ABUKEHME. 2
MexaHnyeckas pabota. MowHoCTb. PaboTa Cu/ibl TATOTEHUSA, CUJbI YNIPYTOCTU U CUJbl TPEHWS.
MexaHunueckasa aHeprus. KuHeTuyeckas 3Heprus. KuHeTuyeckas aHeprus u pabora.
MMoTeHUWanbHaa 3Heprua B rpaBUTaLlMOHHOM Mone.

YpoBeHb
0CBOEHUNA
4
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Paspgen 2.
Tema 2.1.
MonekynspHas
hn3mka.

Tema 2.2.
TepmognHaMuKa.

Paszgen 3.
Tema 3.1.
OnekTpocTaTumka.

Tema 3.2.

MOCTOAHHbBIW TOK.

MoTeHumManbHas 3Heprus ynpyro AeOpMUPOBAHHOIO Tefa. 3aKOH COXpaHeHUs MOJIHOM
MEeXaHWYECKOW 3Hepruu.

OCHOBbI MONEKY/IAPHOW (PU3NKN N TEPMOLUHAMUKM

Copep)xaHue ydyebHOro matepuana

ATOMUCTMYECKAA Teopus CTPOeHuUs BelecTBa. HabnwofeHWs u onbiTbl, MOATBEpPXAaoLue
aTOMHO-MOJIEKYNiPHOe CTPOEHME BeLLecTBa.

Maccbl 1 pa3Mepbl MOJIEKY/. TennoBoe ABUXEHME YacTuUL, BelecTsa. bpoyHOBCKOe ABMXEHNE.
NpeanbHblil ra3. TemnepaTypa Kak Mepa CpefjHeil KMHEeTUYeCKON 3Heprum yactuy. Y paBHeHUe
COCTOSIHMA MAeanbHOro rasa. Msonpoueccol v UX rpapukm.

OO6bACHeHMe arperaTtHbIX COCTOSHUIA BelecTBa U (Pa3oBbIX NePexos0B MeXAY HUMU Ha OCHOBe
aTOMHO-MOJIEKYIAPHbIX NPeACcTaBeHUI.

CBA3b MeXay AaBNeHNEM U CpeAHel KMHETUYECKON 3Heprueli monekyn rasa. Pa6ora rasa.
Mogenb >Kngkoctn. [10BEPXHOCTHOE HaTs)XKeHMe W cmaumBaHume. Kpuctannmyeckue u
amopdHble BellecTBa. XXuLKNe KpucTanibl

CopepxaHue ydyebHOro martepuana

BHyTpeHHAA 3Heprus. PaboTa u TenjooTAavya Kak crnocobbl U3MEHEHUS BHYTPEHHe 3Hepruu.
MepBbliA M BTOPOW 3aKOHbI TEPMOJNHAMUKMN.

MpuHUMNbI geiAcTBMSA TennoBbix MawmnH. KM MO TennoBbiX guratenein. TennoBble MalUHbl U UX
npuMeHeHne. JKOMornyeckme npobniembl, CBA3aHHble C MPUMEHEHUEM TEennoBbiIX MallUH, K
npo6aembl 3HeprocbepexxeHns.

OCHOBbI 31EKTPOANHAMUKN

CopepxxaHue yyebHoOro martepuana

B3avmogeincTeme 3apsxXeHHbIX TeNl. NeKTPUYecKnii 3apsaf. 3akoH COXpaHeHUs 3NeKTPUYECKOro
3apsaga. 3akoH KynoHa.

AneKTpocTaTnyeckoe Mnose, ero OCHOBHbIE XapaKTePUCTUKUN U CBA3b MeXAYy HUMW. TMPOBOLAHUKK
N N30/19TOPbI B 3/IEKTPOCTATUYECKOM MOSe.

AneKTpuUecKas eMKOCTb KOHAeHcaTopa. SHeprus 3NeKTpocTaTMyeckoro noss.

CogepxXaHue y4yebHOro martepuana

MOCTOAHHbIN 3NEKTPUYECKUA TOK. Cuna ToKa, HanpsHkKeHue, 3NeKTPUYecKoe CONPOTUBMEHME.
3akoH OMma ana yyacTka Lenu v NoIHOW 3N1eKTPUYECKOW Lenu..

Pa6oTa M MOWHOCTb MOCTOAHHOIO TOKa. 3akoH J[pkoyns—J/leHua. TennoBoe pAelicTBue
3N1EKTPMNYECKOr0 TOKa. DNEKTPUYECKMNIA TOK B Pa3IMUHbIX cpejax..

MpakTnyeckoe 3aHATUE No2.



Tema 3.3
MarHnTtHoe none.

Pasgen 4.
Tema 4.1
MexaHn4yeckune

KonebaHnsa v BOJHBI.

Tema 4.2
ONeKTpoOMarHuUTHble

KonebaHms 1 BOMHbI.

Tema 4.3
CBETOBbIE BOJIHbI.

C6opKa 3M1eKTPUYECKON LEenn M U3MepeHue CWUibl TOKA WM HANpPsHXKeHUs Ha ee pasfiMyHbIX
yyacTKax.

Copep>aHue yyebHoro martepuana

MarHuTHOE Nosie N ero OCHOBHbIE XapaKTepUCTUKK. [delicTBME MarHUTHOrO NOs Ha NPOBOAHUK
c TokoM. 3akoH Amnepa. dnekTpogsurartens. Cuna JlopeHua.

fBneHne 3M1eKTPOMArHUTHON WHAYKUUKW. 3aKOH 31eKTPOMarHWTHOM WHAYKuuuK. [lpasuno
NeHua. CamonHayKuna. HAYKTUBHOCTb. SQHEPrUA MAarHUTHOIO Mons.

Kone6aHnsa v BOJHbI

Copep>aHue yyebHoro martepuana

CBobOoAHble KonebaHusa. [lepuog, uyacTtoTa W amMnauTyda KonebaHwin. [apMoHM4eckune
KonebaHma. MaTtemaTMUYeCKUn U  MNPYXWUHHBbIA  MaATHUKKU. [lpeBpalieHWe 3HepruM npwu
rapMOHMYECKNX KonebaHmax.

MexaHun4ecKre BOJSIHbI U UX BUAbl. 3BYKOBble BOJIHbl. Y NbTPa3BYKOBble BOJSIHbl. Y/IbTPasByK U
ero 1Cnosb30BaHue B MefULUNHe U TEXHUKE.

NMpakTuyeckoe 3aHATNE Ne3.

N3yueHne konebaHWii MaTeMaTUYeCKOro MasTHUKA.

Copgep>xaHue yyebHOro martepuana

CBo6OAHbIE 3NeKTpOMarHuTHble KonebaHusa. KonebaTenbHbll KOHTYp. dopmyna ToOMCOHa.
BbIHYX/€eHHble  3NEeKTPOMarHWTHble  KofebaHus.  FapMOHWYECKMe  3M1eKTPOMarHuTHbIe
KonebaHua. INeKTPUYECKUIA pe3oHaHC. lepeMeHHbI TOK. JnekTporeHepaTop. onyyeHue u
nepegaya 3neKTpoaHeprun. NpobnemMbl 3HeprocoepexeHns.

O/IeKTPOMAarHMTHOe Mosie. SNEeKTPOMArHUTHbIE BOSIHbI. CKOPOCTb 3/1EKTPOMArHUTHbLIX BOJIH.
MpuHLMNbI paAnMOoCBA3N U TeNeBUAEHUA. VICNONb30BaHWE 3/IEKTPOMATrHUTHbBIX BOJIH Pas3/INvyHOro
AvanasoHa B TEXHUYECKUX CPeACTBaxX CBA3N, MeuLMHe, NPU N3y4YeHU CBOMCTB BeLLecTBa.
EMKOCTHOE ¥ WHAYKTMBHOE COMPOTWB/IEHUS MepeMeHHOro Toka. 3akoH Owma gna
3NeKTPUYECKOW Lenn nepemMeHHOro Toka. Pabota n MOWHOCTb NEPEMEHHON0 TOKa.

eHepaTopbl ToKa. TpaHcopMmaTopbl. TOKM BbICOKOW 4acToTbl. [lofydeHue, nepegaya u
pacnpejeneHue 3NeKTPOIHEPTrun.

Copgep>xaHue yyebHOro martepuana

Pa3BuTne npefcTaBleHU O Mpupofe cBeTa. 3akKOHbl OTPaXeHWs W NpesioMIeHUA CBeTa.
MHTephepeHuma ceeta. Audpakumsa ceeta. AudpakumoHHasa pelwletka. [Monspusaumsa ceeta.
[ucnepcus ceera.

JInH3bl. dopmyna TOHKOW NNH3bI. ONTuYeckne Npubopsl.

MpakTnyeckoe 3aHATUE No4,

M3yuyeHune nHTepdepeHLNN n-amdpakummn ceeTa.



Pasgen 5.

Tema 5.1 KBaHTOBbIE
CBOIiCTBa CBeTa.

Tema 5.2
dun3nka atoma.

Tema 5.3
®dun3nkKa aTOMHOro sgpa
N 3N1eMeHTapPHbIX
yacTuu.

Pasgen 6.
Tema 6.1
CTpoeHune n passutune
BceneHHoIA.
Tema 6.2
MpouncxoxpgeHne
CO/HEYHOT CUCTEMBI.

Pasgen 2. XUUMWNA

Tema 2.1

3NeMeHTbl KBAHTOBOW (hU3NKM

Cogep>xaHue yyebHoro martepuana

PaBHOBecHOe TennoBoe u3nyyeHune. KpaHToBasi runotesa [lnaHka. PoTO3NEKTPUYECKUNA
ah(eKT. YpaBHeHMe JIiHWTElWHa AN BHewHero (oTtoagdekTa. PoTOH. [aBneHue cBeTa.
[yannsm cBOWCTB CBeTa.

CogepxxaHune yyebHoro martepuana

Mopgenn cTpoeHns atoma. OnbiT Pesepdopaa. Moctynatel bopa. O6bACHEHME NMHeRYaToro
crekTpa BOAOPOJA HAa OCHOBe KBAHTOBbLIX NMoCTyfnaTtos bopa. MNornoweHne n ncnyckaHue ceeta
aToMoM. KBaHTOBas 3Heprus. lMpuHUMN AeAcTBMA M MCNonb3oBaHMe nasepa. OnTuyeckas
CMNEeKTPOCKONUA Kak MeTof M3y4eHns cocTaBa BeLLecTBa.

CopepxaHue y4yebHoro marepuana

CocTaB 1 CTpOeHWe aTOMHOro aapa. CBONCTBA A4EPHbIX CUA. DHeprus cBAs3v U feekT Macchl
aTOMHOro agpa.

PagnoakTMBHOCTb. Buabl pagnoakTUBHbLIX MpeBpalleHnin. 3akoH pafuvoakTMBHOrO pacnaga.
CBOICTBA MOHU3NPYIOLWUX AAEPHbIX N3NYYEeHUIA. PagnoakTUBHbIE U3TYYEHUSA U UX BO3AENCTBUE
Ha >XMBble OpraHu3mbl. AfepHble peakuuun. FAnepHas 3HepreTMka. 3NeMeHTapHble YacTuLbl.
®yHAaMeHTalbHble B3anMOAencTBus.

MpakTnyeckoe 3aHATME No 5,

M3yueHune TpeKoB 3apsaXXeHHbIX YacTuL, N0 roToBbIM (hoTOrpapmsam.

BceneHHasa v ee aBoniroynA.

Cofep>xaHue yuebHOro matepuana

Kocmonorus. 3se3abl. TepMosaaepHblii cCMHTE3. Mofenb paclumnpstoleincsa BeceneHHoN.
MpoTOoCONHLUE M npoTonaaHeTHble o6naka. Ob6pa3oBaHMe nnaHeT. Mpo6nema Cyu,ecTBOBaHMSA
BHE3eMHbIX LmBUAM3ayuii. CoBpemMeHHas (hrn3myeckas KapTuHa Mupa.

O6Lwan 1 HeopraHn4yeckasa XMMmms

44
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2.1.1.
BeegneHne.OCHOBHbIE
NMOHATUA U 3aKOHbI XUMUK

2.1.2.
MeprnoanyvecKnini 3aKoH u
Mepnoguyeckas cuctema
XUMUYECKUX 3N1EMEHTOB

O.N.MeHpaeneesa u
CTpOeHMe aTomMa

2.1.3.
CTpoeHune BewecTaa

Cofiep>kaHue yuebHOro matepmana

Xumunyeckas KapTMHa MuUpa Kak COCTaBHas 4acTb €CTECTBEHHO-HAYyYHOW KapTWUHbI MUpa.
PONb XMMUKN B XXWU3HU COBPEMEHHOTO obuiecTBa. HoBeline LOCTUXKEHNA XUMUYECKOW HayKu
B NNaHe  pa3BUTUS  TEXHOMOTMWWA:  XMMUYeCKas  TeXHON0rms—OuoTeXHONorna—
HaHOTexHonorus. NMpuMeHeHne LOCTUXEHWIA COBPEMEHHOW XMMWUM B rymMaHUTapHOW cdepe
peatensHocTn obuwectea MpeameT xumun. BewectBo. AToM. Monekyna. XuWMUYeCKUN
3/1eMeHT 1 (DOPMbl €ro CyLiecTBoBaHUA. MpoCTble N CNOXHble BelwecTBa. ANOTPONUA 1 ee
MPUYNHBI.

JemMoHcTpaumnm

Ha6op mozeneli aTOMOB M MOJEKY/I.

M3mepeHne Bewlectsa. OCHOBHble 3aKOHbl XuMuM. Macca aTOMOB U MOeKynl. ATOMHas
eAnHuLa maccbl. OTHOCUTENIbHbIE aTOMHAsA U MOeKynspHaa maccbl. KonnyecTso BeLLECTBa.
MocTosHHaa ABoragpo. MonsipHas macca. 3akoH ABoragapo. MonsipHblii 06bEM rasos.
PacyeTbl N0 XMMNYECKUM POpMYy/iam.

3aKOH coxpaHeHMs Macchbl BeLLecTBa.

CopepxaHue y4yebHoro martepuana

OTkpbiTUE lNepnognyeckoro 3akoHa. epuognyeckas cucTemMa XUMWYECKUX 31eMEHTOB M.
. MeHpeneeBa Kak rpauyeckoe otobpaxeHue Nepnognyeckoro 3akoHa. Nepuognyeckuii
3aKOH M CUCTEMA B CBETe YYEHWS O CTPOEHUM atoMa. 3aKOHOMEPHOCTU U3MEHEHUsA CTPOEHMS
3N1EeKTPOHHbIX 060/104€K aTOMOB M XMMWUYECKUX CBOMCTB 06pasyemblX 3/IeMeHTaMun NPOCTbIX
N CNOXHbIX BewecTB. 3HayeHme [lepnognyeckoro 3akoHa u [Mepuoanyeckoi CUCTEMBI
Xumnyecknx snemeHTos . . MeHaeneesa Ana pasBuTuA HayKn 1 NOHUMaHUA

XUMUYECKOIN KapTUHbI MUpa.

JemMoHCcTpaymu:

Pa3nnuHble hopmbl NeprnoanyecKoii CUCTEMbI XMMUYECKMX anemeHToB [.M.MeHaeneesa.

CofiepXaHue yuebHOro maTepuana

Mpupoaa XMMn4Yeckoin ces3n. KoBaneHTHast CBS3b: HEMoNsipHas M nonspHas. VIoHHasa cBs3b.
KaTtnoHbl 1 aHWOHbLI. MeTannnyeckaa cBa3b. BopgopogHas cBA3b. B3auMmocCBA3b
KPUCTaNIMYEeCKNX PELlEeTOK BELWECTB C Pa3IMYHbIMK TUMAMN XUMMWNYECKON CBA3MN.

JemoHcTpauynd
O6pasubl BELLEeCTB U MaTepmnanoB C Pa3IMYHbIMU TUMAMN XUMUYECKOMN CBA3MN.
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2.14.
Boga. PacTtsopbl.

2.1.4.1 . Xumnyeckune
peakuunu.

2.1.5.
Knaccudurkauyms
HeopraHM4eckKmx

COEAVNHEHUN 1N NX
CBOIiCTBa.

2151

MeTtannbl. HemeTansnsl.

CogfiepkaHue y4ebHOro maTepuana

Bopa B npupoge, 6bITy, TEXHUKE U Ha NPOM3BOACTBE. PU3NYECKME N XUMUYECKNE

CBOWCTBA BOAbI. 3arpA3HUTENIN BOAbI 1 CMOCOObLI O4MCTKU. XKecTkas Boja 1 ee yMsAryeHue.
OnpecHeHne BOAbl. ArperaTHble COCTOSAHUA BOAbl U ee nepexofbl U3 OLHOr0 arperatHoro
COCTOSIHUA B Jpyroe.

PacTBopeHue TBepblX BellecTB M razos. 3aBUCMMOCTb PaCTBOPUMOCTU TBEPAbIX BELLECTB U
rasoB OT TemnepaTypbl. MaccoBas [ONS BeLLeCTBA B pPacTBOpPe KakK Crnoco6 BblpaXKeHus
cocTaBa pacTeopa.

JemMoHcTpaumsa

®ur3nyecKme CBOMCTBA BOAbI: MOBEPXHOCTHOE HATSXKEHWe, CMavmBaHue.

Copep)xaHue y4ebHOro matepuana

MOHATME O XMMWYECKOW peakumn. TuMbl XMMUYECKUX peakunin. CKOpoCTb peakuun wu
(haKTOpbl, OT KOTOPbIX OHA 3aBMUCUT. Ten/I0BON 3hPEKT XMMUYECKON peakumn. XuMu4yeckoe
paBHOBeCKe U Cnocobbl ero cMeLLeHus.

JemoHcTpauunsa

XrMunueckne peakuuu ¢ BblgeneHnem TenoThbl.

O6paTUMOCTb XUMUYECKUX peakLuii.

MpakTnyeckoe 3aHATME Nel

3aBMCUMOCTb CKOPOCTU XMMUYECKONW peakumnmn oT pasnyHbiX (hakTopos (Temnepartypsl,
KOHLleHTpauun BeLlecTB, AeiACTBUSA KaTannM3aTopos).

CogepxaHue yyebHoro marepmana

OKcuAabl, KWCNOTbl, OCHOBaHUS, CONMM. XUMWUYECKMe CBOWCTBA OCHOBHbIX K/accoB
HeopraHM4yecknUx COefVHEHWI B CBeTe TEOPUW 3NIEKTPONIUTUYECKOW Auccoumnauunn. MoHATre
0 rugponuse coneir. Cpefa BOLHbIX PacTBOPOB COMel: KuUcnas, HeilTpanbHas, LWenoyHas.
BogopogHblii nokasatens pH pacTtsopa.

NMpakTnyeckoe 3aHATUAN22

Peakuumn o6MeHa B BOLHbIX pacTBOpax 3/1eKTPO/INTOB.

Onpeaenenne pH pacTteopa coneii.

CofgepkaHue yuebHOro matepuana

O6wme h3MYECKNe N XMMMUYECKMEe CBONCTBA MeTa0B, 00YC/OBNEHHbIE CTPOEHNMEM aTOMOB
N KPUCTANNOoB W MONOXEHNEM METaNI0B B 3/IEKTPOXUMMNYECKOM pAgYy HanpskeHuin. O6uwne
cnocobbl nonyyeHns MmeTannoB. CnnaBbl: 4YepHble W LBETHble. Koppo3us MeTannos u
Crnoco6bl 3aWNTbl OT Hee.

Hemetannbl. O6uias XapaKTepUCTMKa T[NaBHbIX MOATrPYNMn HEMETaNn0B Ha Mpumepe
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Tema 2.2

2.2.1.
OCHOBHbIe MOHATUA
OpraHn4ecKom XMMnmn n
Teopus CTPOeHUs
OpraHnyecKmnx
COeANHEHWNIA

2.2.2.
Yrnesofoposbl

2.2.3.

ranoreHoB. OKMCINTENbHO-BOCCTAHOBUTE/NbHbIE CBONCTBA HEMETa//I0B.

BaxkHeliluMe coeAuMHEHUs MeTanloB W HEMEeTannoB B MNpUPoOAe W XO0351CTBEHHOWN
[eATeNbHOCTU YenoBeka. 3aliMTa OKpYyXXatolwel cpedbl OT  3arpsA3HeHUs  TSXKEeNbIMU
MeTasnnamun, CoelMHEHUAMN a30Ta, Cepbl, Yrnepoaa.

JemoHcTpauuu:

B3aumogeiicTBue MeTannoB € HemeTaaMyu (LUMHKA C Cepoi, a/tOMUHUSA C HOLOM),
pacTBopamun KMCNOT W LENoYeN.

CopeHne meTanoB (LMHKa, XXenesa, MarHua) B KUCOPoSe.

B3anmopeiicTBMe a30THOW U KOHLEHTPUPOBAHHON CEPHOM KUCMOT C MebHo.
BoccTtaHOBUTENbHbIE CBONCTBA META/I/OB.

XMMMYECKMEe CBONCTBA COEAMHEHNIA METANOB.

3awuTa oKpyXaroLleil cpedbl OT 3arpA3HEHUS TAXeNbIMU MeTannamun, CoeUHeHNAMN asoTa,
cepbl, yrnepoaa.

MpakTnyeckoe 3aHATNA Ne3
B3anmopeincTene metanios ¢ pacTBOPaMmn KUCNOT W COMENA.

OpraHuyeckas xmmmsa

Cofep>xaHue yuebHoro matepuana

MoHATMEe nsomepun. Buabl nsomepun: cTpykTypHas (yrnepogHoro ckeneta, NonoXeHus
KpPaTHOW CBS3N MW (YHKLMOHANBHOW rPynnbl), NPOCTPaHCTBEHHasA. MHoroobpasme
OpraHM4ecKnx CoeanHeHNN.

Cofep>xaHue yyebHOro matepuana

MpegenbHble U HenpegenbHble yrnesogopofbl. CTpoeHue Yrnesofopof0B, XapaKTepHble
XMUMUYECKMe CBOWCTBa YyrneBofopofos. [peAcTaBUTenn YrneBoAOpOAOB: MeTaH, 3TW/EH,
auetuneH, 6eH3on. [puMMeHeHue yrnesofOPOLOB B OpPraHMYeckoM CuHTe3e. Peakuus
nonMMepusauunn.

HethTb, ras, KaMmeHHbI yronb - NPUPOLHblEe NCTOYHUKW YT/1IEBOLOPOAOB.

JemMoHcTpaumu:

MonyyeHne aTuneHa U ero B3aMMOZEWCTBME C PacTBOPOM MNepmaHraHara kanus, 6poMHON
BOJ0A.

Cofep>xaHue yyebHOro matepuana

20
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Kucnopogcogepxawue
opraHumyeckue
coenHeHUs

2.2.4,
A30Tcoepxatllime
opraHuyeckue
COefIUHEHNS.

2.2.5.
MnacTmacchkl 1 BONOKHA.

CnupTbl, KapbOHOBblE KWUC/IOTbl W CNOXHble 3(UPbl: WX CTPOEHME W XapaKTepHble
XMMuyeckme csoiictea. MpencTaBUTENN KUCNOPOACOAEPXKALLMX OPraHUYECKUX COeLUHEHWNA:
MeTWUNOBbIA M 3TUNOBbLIA CNUPTHI, TNLEPUH, YKCYCHasa Kucnota. Mblia Kak CONu BbICLUMX
KapboHOBbIX KMCMOT. XXMpbl KakK CNOXHbIE 3PUpPbI.

YNneBofbl: rAK03a, Kpaxman, Lennonosa.

JemMoHcTpaumu:
KauecTBeHHas peakums Ha rmuLepuH.

MpakTnyeckoe 3aHATUANS
XMUMUYecKne CBOIMCTBA YKCYCHOW KWCNOTbI: B3aMMOAENCTBME C MHAMKATOpaMu, MeTannamu
(Mg), ¢ ocHoBaHuaMKU (Cn(OH)r) n ocHoBHbIMK okcugamun (CunO).

CopaeprkaHue yueGHOro matepuana

AMUHBI, aMWUHOKMCNOTHI, 6enkn. CTpoeHne u©  Buonormyeckas (yHKUMA  OeNKoB.
Xumunyeckne cBolcTBa 6efKOB. [eHeTMyeckas CBA3b MeXAy KrnaccaMy OpraHMYeckmnx
COEAVHEHNIA.

JemoHcTpauynn:

LiBeTHbIe peakumnn 6enKoB.

MpakTnyeckoe 3aHATUA Neb

O6patumas u HeobpaTumas geHaTypauus 6enKkos.

CogepkaHue y4ebHOro matepumana

MoHATMe O nnacTmaccax. TepmMonnacTU4YHble U TepMOpPeaKTUBHbIe Nonumepbl. OTAeNbHbIe
npeacTaBUTENN CUHTETUUYECKUX N UCKYCCTBEHHBIX NOSIMMEPOB:

(heHonodopmanbaeruiHble CMOJbl, NONUBUHUAXIOPUA, Teq/IOH, Lennynons.

MOHATME O XWMMWUYECKUX BOJSIOKHAX. HaTtypanbHble, CUMHTETUYECKME W WCKYCCTBEHHbIE
BO/IOKHA. OTAeNbHble NPeACTaBUTENIN XUMUYECKMX BOJIOKOH: aueTaTHOe (TpualeTaTHbIN
WwenK) M BWUCKO3HOE  BONOKHA,  BUHUAXOPUAHbIE  (XNOPUH),  MNOMIMHUTPUSIbHbIE
(HUTpOH),noNnMaMmuaHble (KanpoH, HeNoH), nonnadupHbie (NaBcaH).

JemoHcTpayus

Pa3nnuHble BMAbl N1aCTMacC Y BOSIOKOH.

12
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Tema 2.3 XMUSA 1 XU3Hb

2.3.1.XMuns n opraHnsm
yesioBeka

2.3.2.XnmMuns B 6bITY

Paspgen 3.
BNOMOTINA
Tema 3.1.
Buonorna —
COBOKYMHOCTb HayK O
XWBOW npupoge. Metoapl
Hay4HOro
No3HaHMa B 6MOIOrUMN.

Tema 3.2.KneTtka.

MpakTnyeckune 3aHATUAN26
OnpepgeneHne pasinyHbiX BUAOB XMMNYECKMUX BOTOKOH.
O3HaKoM/ieHMe C CUHTETUYECKMMW U NCKYCCTBEHHbLIMUW NONVMepamMu.

Cofiep>xaHune yue6HoOro maTepuana

XUMnyeckne anemeHTbl B OpraHusme uesnoeka. OpraHuMYyeckMe W HeopraHu4eckue
BeulecTBa. OCHOBHbIE >KM3HEHHO HEOBXOAMMbIE COEAVHEHWS:6ENKN, YINeBOAbl, XWPbI,
BUTAMUHbI. YTNeBOAbl — T[/aBHblIA WCTOYHWK 3IHEPrMM opraHusma. Ponb XUpoB B
opraHuamMe. X0necTepuH 1 ero posib B 340pP0OBbE YE/IOBEKA.

MuHepanbHble BeleCcTBa B MPOAYKTax MUTaHMA, MulleBble A06aBKM. CbGanaHCMpOBaHHOE
nuTaHue.

Cofiep>XaHue yue6HOro MmaTepuana

Bopa. KauecTtBo Bofbl. Motouine n unctsaume cpeactea. lNpaesuna 6e3onacHoi paboTsl €O
cpeacTBaMy GbITOBOW XUMUMN.

Copep)xaHue y4ebHOro matepumana

XXunBas npupoga Kak 06beKT nsyvyeHus 6monornn. MeTofbl UCCNeA0BaHNA XKXUBOW NPUPOALI
B 6uonorun. OnpegeneHne Xu3Hu (C NpuBneYeHMEM MaTepuana U3 pasfenoB (U3NKK Y
XUMUN). YPOBHM OpraHu3aumm XusHu.

JemoHcTpaumm

Y POBHW OpraHmn3aumm Xu3sHu.

MeTobl NO3HAHMA XUBOW MPUPOAHI.

Copep)xaHue y4ebHOro matepuana

39

16



Tema: 3.3.060MeH BeLlecTB

1 NpeBpaLleHne aHepruu B

KneTke. XXM3HEHHbIW LUKN
KNETKN.

Tema 3.4.
OpraHusm.

Nctopua m3ydeHns KneTkn. OCHOBHbIE TMOJIOXEHUS KNeTo4yHou Teopuun. Knetka -
CTPYKTYPHO-DYHKUMOHANbHAA (3neMeHTapHasd) efuvHuua >KuM3HW. CTpOeHWe  KNeTKMW.
lMpokapnoTbl W 3yKapuoTbl — HU3LWIWE W BbICLUINE KNETOYHble opraHu3mbl. OCHOBHble
CTPYKTYPHbIE KOMMOHEHTbl KNeTKN 3ykapuoT. [MoBepXHOCTHbI annapaTr. CxemaTuyHoe
onucaHve D>KUAKOCTHO-MO3aU4yHOW MOZENN KNeTOYHbIX MembpaH. Liutonnasma —
BHYTPEHHAA cpefa KneTtku, opraHouAbl (opraHennbl). KnetouHoe agpo. PyHKums agpa:
XpaHeHue, BOCNpOM3BeAeHWe W Mepejaya HacNeACTBEHHOW WHGOPMauuu, perynauus
XMUMUYECKON aKTUBHOCTU KNeTkW. CTPYKTypa U (hyHKLMMU XPOMOCOM. AYTOCOMbI U NOJIOBbIE
XpOMOCOMbI. MaTepuanbHOe eAUHCTBO OKPYXXAtoLero Mmpa v XMMUYECKU COCTaB XUBbIX
opraHuM3moB. buonornyeckoe 3HavyeHWe XMMUYECKMX 3/IeMEeHTOB. HeopraHumyeckue
BELLeCTBa B COCTaBe K/EeTKU. Ponb BOAbl Kak pacTBOPUTENs M OCHOBHOTO KOMMOHEHTa
BHYTPEHHel cpefbl OpraHnM3MoB. HeopraHuW4yeckue WMOHbl. YTNEBOAbl U NUNUALI B KNETKE.
CTpykTypa n 6uonoruvyeckve ¢yHkuun 6enKoB. AMWHOKUCNOTbI — MOHOMepbl 6GenKkoB.
CTpOeHMe HYKNeoTMAO0B W CTPYKTypa MNOAMHYKNeoTuaHbIX uenein OHK n PHK, AT®.
HekneToyHoe CTpPOEHUE, XXU3HEHHbIA LMK/ 1N ero 3aBUCUMOCTb OT K/IETOYHbIX (DOPM XU3HMU.

Bupycbl — B036yaMTenn MHMEKUMOHHbIX 3a60neBaHNin; NoHATME 06 OHKOoBMpYycax. Bupyc
nmmMmyHogepuumta yenoseka (BNY). Mpodunaktuka BNY-nHpekymn.
JemoHcTpauynmn

CTpoeHune MoneKynbl 6enka.

CtpoeHne monekynol JHK.

CTpoeHune KneTku.

CTpoeHMe KNeToK NPOKapmoT 1 3yKapuor.

CTpoeHue Bupyca

MpakTuyeckoe 3aHATME 1. HabnogeHne KNeTOK pacTeHUI W XXUBOTHbIX NOA
MUKPOCKOMOM Ha roTOBbIX MWKpoOMNpenapaTax U ux onucaHne. CpaBHEHME CTPOEHUS KMEeTOK
pPacTeHWU 1 XXMBOTHbIX.

CopaepxaHue yuye6HOro matepuana

MnacTuyecknii U aHepretTnyecknii obmeH. CTpoeHue u ¢yHKunm xpomocom. AHK —
HOCUTENb HACNeACTBEHHOW WHGopmauun. Pennukauyma OAHK. TeH. FeHeTudeckuii Kog.
BruocuHTes Gesnka.

MpakTuyeckoe 3aHATHNE 2. CpaBHEHUE CTPOEHUSA KNETOK PacTeHU U XXUBOTHbIX.

Cofiep>aHue yuebHOro matepumana

OpraHunsm — eguHoe uenoe. MHoroobpasne opraHnamoB. O6MeH BeLECTBOM W 3HEPTUen ¢
OKpYy)XaloLlein cpefoii Kak Heob6XoauMmoe YCNOBWE CYLLECTBOBAHWA JKMBbIX CUCTEM.
CnocobHOCTb K CaMOBOCMPOM3BEAEHUIO — OfHAa W3 OCHOBHbIX OCOOGEHHOCTEN >KMBbIX
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Tema: 3.5.
VHausnayrisHoe

pa3BnuTne opraHN3mMoB.

Tema 3.6.
Bug.

opraHu3moB. [efieHue K/MeTKM — OCHOBa pOCTa, PasBUTMA W PasMHOXEHWS OpraHn3MoB.
becnonoe pasmHOXeHue. [M0NOBOI npouUecc M MOMOBOE pa3MHOXeHue. OnnoAoTBOpPeEHME,
ero 6monornyeckoe 3HaveHue. MoHsATME 06 UHAMBMAYASILHOM (OHTOreHe3), aM6PUOHASIbHOM
(ambpuroreHes) U NOCTIMOPMOHANBLHOM pPa3BUTUU. VIHAMBUAYaANIbHOE pa3BUTUE YesloBeKa U
ero BO3MOXHble HapyweHus. O6wune npeacTaBieHns 0 Hac/eACTBEHHOCTU U U3MEHUYUBOCTH.
[eHeTMyeckas  TepMUHOMONMA WU CUMBOMAMKA.  3aKOHOMEpPHOCTW  HacnefoBaHus.
HacnepgosaHne npu3HakoB Yy 4yenoseka. [l1onoBble Xpomocombl. CLenjeHHoe ¢ MoJioM
HacnefoBaHue. HacnefctBeHHble 60M€3HU 4YefloBEKa, WX MPUUYUHBI U MPOdMIaKTMKa.
CoBpeMeHHble MpefcTaBNeHNs 0 reHe N reHome. [eHeTUYeCKMe 3aKOHOMEPHOCTU
n3MeH4YMBOCTN. Knaccuukaumsa (popM U3MeHUYUBOCTU. BAusiHMe MyTareHoB Ha OpraHusm
yenoseka. [lpegmet, 3ajauM U MeToAbl cenekuun. [eHeTUYeCcKMe 3aKOHOMEPHOCTHU
cenekumn. Yuenume H. V. BaBunoBa 0 LEHTpax MHOroobpasms u MNPOUCXOXAEHNS
KYNbTYPHbIX pacTeHUI. BUMOTEXHOIOIrUSA, ee [LOCTUXEHMNS, NEPCNEKTMBLI Pa3BUTUA.
JemoHcTpaynn

O6MeH BeLecTB 1 NpeBpaLLeHNs 3HEPTUN B KNETKe.

[eneHune knetkn (MUTO3, MeN03).

Cnocobbl 6ecnonoro pasMmHOXeHNUS.

OnnoAoTBOPEHMNE Y PACTEHMIA N XUBOTHbIX.

VHanBMayrwbHoe passuTe opraHusma.

HacnepcTBeHHble 601e3HU YenoBeka.

BnuaHue ankoronuama, HapKOMaHuKn, KypeHus Ha HacneaCcTBEHHOCTb.

MyTaumn.

MoaunhunkaLMoHHaa N3MEHUNBOCT.

LLeHTpbl MHOro06pasnsa N NPOUCXOXAEHUSA KYNbTYPHbIX PacTEHWA.

M cKyccTBeHHbIN 0T60P.

WccnepoBaHus B 061acT 6MOTEXHONOTUN.

NMpakTnyeckoe 3aHATUE 3. PelleHne 3/ieMeHTapHbIX TeEHeTUYECKNX 3a4au.

MpakTnyeckoe 3aHATME 4. AHaNM3 U OUEHKa 3TUYECKUX acneKTOB PasBUTUA HEKOTOPbIX
NccnefoBaHNin B GUOTEXHONOTUN.

CopepxaHue yyebHOro martepunana

OMOproHanbHbIA  3Tan  OHTOreHe3a. OCHOBHble CcTaguM 3MOGPUOHANBHOTO  Pa3BUTHUA.
OpraHoreHes. [locTambpuoHansHoe pas3suTue. CXOACTBO 3apofbllleil npeacTaBUTenel
pasHbIX FPynn MO3BOHOYHbLIX KaK CBUAETENbCTBO WX 3BOMIOLUOHHOIO poAacTsa. MNpuunHbI
HapyLweHunii B pa3BUTUM OpPraHM3moB.

Copep)xaHue y4ebHOro martepuana

JBONIOLMOHHAsA Teopus U ee posib B (hOPMUPOBAHMUM COBPEMEHHON ECTECTBEHHO Hay4HOW
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Tema: 3.7.
Mukpo3asonouns n
MaKpO3BOMOLMA.

Tema 3.8. SKocUCTEMDI

KapTuHbl Mupa. Bug, ero kputepuu. llonynaums Kak CTPYKTypHas efuHuua Buja wu 2
agonoumn. CuHTeTuyeckas Teopus asonwouum (CTI). [OBuxKywune Ccunbl 3BONKOLUN B
cooTBeTcTBMM ¢ CT3. PesynbTathl 3Bontounn. CoxpaHeHMe MHOroobpasusi BMAOB Kak
OCHOBa YCTOWYMBOro pas3BuTua 6uochepsl. MpUYMHBLI BbIMUPAHUA BULOB. Buonornyeckuii
nporpecc n 6UONOrnYecknii perpecc. MnoTesbl MNPOUCXOXAEHUS >XKU3HU. Y CNOXHEHMe
XWBbLIX OpraHnsMoB Ha 3emne B npolecce 3BOMOUMK. AHTPOMNOreHes U  ero
3aKOHOMepHOCTW. [lokasaTenbcTBa POACTBA YeNOBeKa C MEKOMUTAWUMU YXUBOTHLIMMU.
JKonornyeckme (akTopbl aHTPOMOreHes3a: YCNOXHEHME MONYNALUOHHON CTPYKTYpbl BUAA,
M3roTOB/IEHNE OpYyAMIA TpyAda, Nepexof OT PacTUTENbHOr0 K CMelaHHOMY TWUMy NUTaHus,
ncnonb3oBaHme OrHsa. MosiBfeHUe MbICIUTENbHOW AeATeNIbHOCTU U YeHOPa3feNbHOMW peyun.
MponcxoxpgeHne yenoBeyveckmx pac.

JemMoHcTpaunn:

Kputepun Buaa.

Monynauma — CTPYKTYpHas eAnHuLA BUAaE, e4UHULA 3BOMOLNN.

[BUXyLine cuUbl 3BONOLMUN.

BO3HMKHOBEHME N MHOroo6p<!3ve npucnocobnieHnii y opraHu3mos.

Pefkue n ncuesarolimne sujpl.

[BuxylLine cunbl aHTpoOMoreHesa.

MponcxoxgeHne YenoBeka 1 Yes0BeYECKMX pac.

MpakTuyeckoe 3aHATHe 5. OnucaHme ocobeil Buga no MophonornyecKoMy KpuTepuio. 2
MNpakTnyeckoe 3aHATMNE 6. AHANIN3 U OL,EHKA PasNNYHbIX TUMNOTE3 MPOUCXOXKAEHUSA XKU3HN. 2
Cofep>kaHune yye6HOro matepuana

CoxpaHeHne 6M10/I0rMYECKOro MHOroo6pasms Kak OCHOBa YCTOWYMBOCTM OGuochepbl 2

NMPOrpeccMBHOro ee pas3BuTuA. [MpUUYUHBLI BbiIMUpPaHUA BUAOB. OCHOBHble HanpaBieHUA
3BOMIIOLMOHHOIO nporpecca. buonormueckuii nporpecc u  6GUMONOrMYECKMIA  perpecc.
KoHuenuua Buga, ero kputepuun. Monynaumsa — CTPYKTypHas eAMHULA BUAA U 3BOSTOLNN.
Osmxyuwime cunbl  3BonwoumMn. CUHTETMYECKas Teopus 3BOMOLMW.  MUKPOIBOMOLUS.
CoBpeMeHHble npeacTasfieHns o sugoobpasosaHum (C.C.YUetsepukos, V.U.LLUmanbraysen).
Makpo3asonouuns. [lokasarenbLcTsa 380HOLUN.

MpakTuyeckoe 3aHATME 7. AHaM3 W OUEHKa pas/IMYHbIX TUNoTe3 MNpPOUCXOXAeHNs 2
YenoBeKa.

Copep>xaHue ydebHOro matepmana

1,2
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Tema: 3.9.Y4eHune B. L.
BepHaackoro o 6uocgepe.

MpeaMeT ¥ 3afayn 3KONOTNKN: yyeHWe 06 3KONOTMYecKnX haktopax, yuyeHue o coobLiecTsax
OpraHM3moB, y4YeHue 0 6uocgepe. IKonornyeckme HakTopbl, 0CO6GEHHOCTN UX BO3AENCTBUS.
Jkonornyeckas xapaktepuctuka Buga. [loHATME 00 3KOMOrmyeckmx cuctemax. Llenn
nUTaHUs, Tpouyeckne ypoBHW. BroreoueHo3 kKak akocuctema. buoueHo3 u 6moTon Kak
KOMMOHEHTblI 6GUOreoLieHo3a. Buocthepa — rnobanbHas 3KocucTemMa. YueHue B. W.
BepHagckoro o 6uocepe. Ponib  XMBbIX OpraHM3amMoB B 6Guocepe. Buomacca.
Bronornyecknii KpyroBopoT (Ha npumepe KpyrosopoTa yrnepoga). OCHOBHble HanpasieHUs
BO3JENCTBMA YenoBeka Ha 6Guochepy. TpaHchopmaums eCcTEeCTBEHHbIX 3KOM0MMYecKmUx
cuctem. Ocob6eHHOCTN arposkocneTem (arpoLeHo30B).

JemoHcTpaynn:

JKonornyeckme akTopbl U UX BIUAHNE HA OPraHU3MbI.

MeXBUA0Bble OTHOLLEHUA: Napa3uTU3M, XULLHNYECTBO, KOHKYPEHL XA, CUMOKO3.

APYCHOCTb PacTUTENIbHOTO0 CO0OLLEeCTBa.

KpyrosopoT yrnepoja B 6uocgepe.

3anoBefHUKWN 1 3aKasHUKK Poccuu.

MpakTuyeckoe 3aHATMe 8.CocTaBfeHMe CXem Mepefayn BeLWecTB W 3Heprum (uenei
nUTaHns).

MpakTnyeckoe 3aHATUe 9. CpaBHUTeNbHAA XapakKTepuCTUKa MNPUPOLHbLIX 3KOCUCTEM W
arpo3KoCMUCTEM CBOEM MECTHOCTH.

MpakTnyeckoe 3aHATMe 10. PelleHne 3KOMOrMYECKNX 3agau.

MpakTnyeckoe 3aHATMe 11. AHanM3 1 oueHKa NocneAcTBUA CO6CTBEHHON [eATENbHOCTU B
OKpY>XXatoLLleil cpese, rnobasbHbIX IKOMOTMYECKUX NMPOBAeM U NMyTeild NX peLueHuns.

Y4yeHue B./.BepHaackoro o 6uoctepe. Ponb XMBbIX OpraHM3mMoB B buocdepe. bruomacca.
KpyroBopoT BaXKHelLWwmnx OGUOreHHbIX 3/EMEHTOB (Ha NpuvMepe yrnepoja, asota W Ap.) B
6uoctepe. M3meHeHns B 6moctepe. MNocneacTBmsa AesTENbHOCTU YeNOBEKAa B OKPYXKatoLel
cpege. Bo3gelicTBre Npou3BOACTBEHHOW [EATENbHOCTM Ha OKPYXAloLLyl cpefy B 0651acTu
cBoeil 6yayuiein npogeccnn. nobanbHble 3KONOrMYeCKMe Npo6eMbl U MYTU UX PeLLeHus.

MpomexyTouHaa aTTecTauus opme AN HepPeHLMPOBAHHOIO 3a4YeTa

NTOro

1 - 03HaKOMUTENbHbIN (y3HAaBaHWE paHee N3y4YeHHbIX 00bEKTOB, CBOWCTR);
2. - PenpoAyKTUBHbIA (BbINONHEHWE AEATENLHOCTM NO 06pasuy, MHCTPYKLUN UAK NOA PYKOBOACTBOM)
3. - NPOAYKTMBHbLIW (NnaHMpoBaHWe N CaMOCTOATE/IbHOE BbINOMHEHNE AeATENIbHOCTH, pelleHne NpobaeMHbIX 3a4a4)

117
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3. YCNOBUS PEAJIN3ALMN MPOMPAMMbI YUEBHOW
AVNCUMNMNNHBI

3.1. Tpe6oBaHNSA K MUHUMa/IbHOMY MaTepuasrbHO-TEXHUYECKOMY 06ecrneyeHunto
B cocTaB yue6HO-METOAMYECKOrO W MaTepuanbHO-TEXHUYECKOro 06ecneyeHus
nporpammbl Y4e6HO! AUCLUNANHBI «ECTECTBO3HAHNE», BXOAAT:

MHOTOYHKLUNOHaNbHbIA KOMMEKC NpenojaBaTens;

HarnagHble nocobusa  (KOMNMeKTbl Yy4yebHbIX Tabnuy, niakatoB, MOPTPETHI
BbIAAKOLLMXCA YUYEHbIX B 06/1aCTW €CTECTBO3HAHMA U T. M.);
MH(OPMaLMOHHO-KOMMYHWUKALMOHHbIE CPEACTBa;

3KpaHHO-3BYKOBble M0CoOUs;

KOMMEKT 3N1EKTPOCHABXXEHNSA KaBUHETOB;

TEXHNYECKMe cpefcTBa 06yUeHus;

NEMOHCTpaLnoHHOoe o6opyaoBaHne (06LLEro Ha3HAYeHUS U TEMATUYECKNE Habopbl);
nabopatopHoe obopyaoBaHMe (06LLEro Ha3Ha4YeHUs U TeMaTuyecKue Habopbl, B TOM
yucne AN NOCTAHOBKWM AEMOHCTPAUMOHHOINO W YYEHUYECKOro 3KCMEepUMEHTAa,
peakTuBbI);

cTaTuyeckune, AMHaAMUYECKUE, AEMOHCTPALMOHHbIE U pa3aaToyHble MOAENN, BKIKOYaS
HaTypanbHble 00bEKTHI;

BCromMoraTenbHoe 060pyA0BaHKeE;

KOMMNEKT TEXHUYECKON AOKYMeHTauuu, B TOM 4YMCNEe rMacnopta Ha cpefcTsa
00yYEeHUNSA, MHCTPYKLMM NO UX UCMONb30BAHUIO MU TEXHNKE 6€30NacHOCTU;
ON6NNOTEUYHBIN (DOHA,

3.2. IH(hopmaunoHHOe obecrieyeHne 06yyeHUs

MepeyeHb Y4yeOHbIX W3faHUA, WHTepHeT-pecypcoB, AOMNOSHUTENbHON
nvTepatypbl

Jlntepatypa

1 EcTecTBo3HaHMe (pa3gen «buonorusa»): y4yeb. nocobue /A.H.
Benesuesa; TTXT - dwunmnan PIYTC. - Tuxopeuk, 2020. - 52 c. Pexum fgoctyna:
http://ttgt.ru/

2. OpraHnyeckas xumus: yuyebHuk ana Cro/ N.W. Ipanbepr, H.J1.Ham- 8-
e u3g.-M: WsgatenbctBo HOpant, 2017-608c.- Cepus : [llpodeccrmoHanbHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

3. O6wasa xumus. B 21. Tom 1. yye6Huk and CMoO/ H.. uHka: nog peg.
A.B. lonkosa. A.B. babakoBa,- 20-e u3g., nepepa6. u pgon. - M: M3gaTenscTBo
FOpaint. 2017.- 353c.: (4) c. us .pkn. BKA. - Cepusi: npodeccmoHanbHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

4, O6wasn xummsa. B 21. Tom 2: yuebHuK gns CrMO/ H.J1. TnuHka: nog pes.
A.B. MNMonkosa. A.B. babakoBa.- 20-e u3a., nepepa6. n gon. - M: M3gaTenbcTBo
KOpant. 2017,- 379c.. (4) c. uB .pkn. BKA. - Cepua: npodeccnoHanbHoe
obpaszoBaHue. Pexxum goctyna: https://urait.ru
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JononHuTenbHble NCTOYHUKN

1 EctecTBO3HaHuMe: yueb. nocobue pana CIMO/ O.H. CrtpenbHuK..-M.:
N3paTenbctBo. 2018. Pexkum goctyna: https://urait.ru/

2. EcTecTBO3HaHMe: y4eOHMK 1 npakTukym ana Cro/ .M. OTioukuii: nog.
ped. I'.H. Ky3sbmeHKo..-M. 2018.- 380c.: - Cepus: MNMpodeccnoHanbHoe obpasoBaHue.
Pexxum goctyna: https://urait.ru/

3. ®dusnka B 2 4. Yactb 1. yyebHMK u npaktukym gna Cro / H. 1.
KanawHukos, C. E. MypaBbeB. — 2-e u3g., ucnp. n gon. 2018. Pexum pocrtyna:
https://biblio-online.ru/book/

4, ®du3snka B 2 4. YacTb 2. y4yebHMK W npakTtukym gna CMo / H. M.

KanawHwnkos, C. E. MypaBbeB. — 2-e n3fg., ucnp. n gon. 2018. Pexum poctyna:
https://bibHo-online.ru/booky

5. JXKypHanbl no akonoruu http://isjaee.hydrogen.ru/

6. XypHan «buonorus» bio. 1september.ru

7. XXypHan yuntensa 6uonorumn, e-osnova.ru

8. raseTbl 7 XYypHanbl no oronorum
window.edu.rmcatalog/resources/biologiy

9. MeTogunueckune pekoMeHgaumMm no pabote C uUTepaTypor no

ancumnnnHe «EctectBo3HaHue». Paspabotumk: beneBuesa A.H., npenopasatesnb
TTXKT- dmnnana PrYTC. Tuxopeuyk 2022 T.

10. MeToamnyeckme pekoMeHzauun no noaroToBKe K
A epeHUMpoBaHHOMY 3a4eTy No AgucumninHe «EctecTBo3HaHMe». Pa3paboTyumk:
Benesuesa A.H., npenogasatens TTXT-punnana PIYTIC. Tuxopeuk 2022r.

11. MeTogmyeckne ykasaHus ANS BbIMOSHEHUA MNPAKTUYECKUX 3aHATUIA MO
avcumnnnHe «EcTtecTBo3HaHMe». Pa3paboTumk: benesueBa A.H., npenopgasaTenb
TTXKT- dmnnana PIYTIC. Tuxopeuk 2022r.

12.  MeTognyeckme peKoMeHgaumy rno npoBefeHU0 KOHTPOJSIbHbIX paboT no
avcumnnnHe «EctectBo3HaHMe». PaspaboTtuuk: benesueBa A.H., npenopgasaTenb
TTXXT- qunnana PIYTIC. Tuxopeuk 2022r.

13. MeToanyeckme pekoMeHpauum OTKPbLITOrO YpoKa C MNPUMEHEHUeM
KOMMbIOTEPHOW TEXHMKM MO  AucumnianHe «ECTecTBO3HaHMe». Pa3paboTuuk:
Benesuesa A.H., npenogasatens TTXXT-punuana PIrYTNC. Tuxopeuk 2022r.
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4. XAPAKTEPCTUKA OCHOBHbIX BUAOB YYEEHO
OEATE/IBHOCTU OBYYAKO W MNXCHA

Cofep>xxaHue
0by4eHuUs

BBegeHue.

KnHemaTtuka.

AnHamuka.

3aKOHbI
COXpaHeHus B
MeXaHUKe.

XapaKTepucTMKa OCHOBHbIX BUAOB AeSATENIbHOCTH
obyyaroumxcsa (Ha ypoBHe y4eOHOM AesATENbHOCTN)

PUNINKA

Pa3BUTME CNOCOBHOCTEN ACHO M TOYHO M3naraTb CBOU MbIC/N,
NOTNYecKN 060CHOBbLIBATb CBOK TOUKY 3PEHMSA, BOCMPUHUMATb
W aHaiM3nMpoBaTb MHEHWs Co6ecefHUKOB, MpuU3HaBas MpaBo
APYroro 4enoBeka Ha

MHOE MHeHwue. TMpuBeAeHNe NPUMEPOB BAUAHWUA OTKPbLITUI B
PU3MKe Ha NPOrPecc B TEXHWUKE U TEXHOIOTMN NPOVN3BOACTBA.

MEXAHUNKA

O3HaKoM/IeHNe €O crnocob6aMu OnucaHUs MexaHWYecKoro
OBWXEHWsl, OCHOBHOI  3afayeil  MexaHUKU.  M3yyeHue
OCHOBHbIX (DM3MYECKMX BENNYMH KUHEMATUKW: MepeMeLleHuns,
CKOPOCTU, YCKOPEHMS.

Ha6ntofeHne OTHOCUTENbHOCTM MEXAHWYECKOro [BUXEHMS.
dopmynnpoBaHme 3aKOHa CNOXeHMS CKOpoCTeiA.
NcenepgoBaHue PABHOYCKOPEHHOT 0 NPAMONNHERHOTO0
NBWXEHMs (Ha npuMepe CBOGOAHOrO najgeHUs Ten) WU
PaBHOMEPHOrO ABWXXEHMWS Tena No OKPYXHOCTWU. MMoHMMaHue
CMbICNAa OCHOBHbIX (DM3MYECKUX BENUUUH, XapaKTepusyoLlux
PABHOMEPHOE ABMXXEHME Tena No OKPYXXHOCTH.

MoHMMaHMe CcMbicna TakuMX (U3NYECKUX Mofenel, Kak
MaTepuanbHas ToYKa, MHepLManbHas cucTema oTcyeTa.
N3MepeHUe Macchl Tena pasnnyHbiMK crnocobamu. 3mepeHue
CVUN B3aMMOEeNCTBMS Ten. BbluMCNeHMe 3HAYeHUs YCKOpeHus
TN N0 W3BECTHbIM 3HAYEHUAM AeNCTBYIOLWMX CUT U Macc Ten.
YMeHue pasnnyatb CUNY TSXKECTU W Bec Tena. O6bACHEHUE U
npuBefeHNe NPUMEPOB NBMEHWUS HEBECOMOCTW. [MpuMeHeHue
OCHOBHbIX MOHATWIA, HOPMY/ 1 3aKOHOB AVHAMUKU

K PELLEeHMNI0 3a/1ay.

O6bSCHEHNE PEaKTMBHOTO [ABWXXEHWUS Ha OCHOBE 3aKOHa
COXpaHeHust uMmnynbca. [lpYMeHeHMe 3aKoHa COXPaHeHus
MMNYynbca AN BbIYMCEHUS U3MEHEHMWIA CKOPOCTEN TeN Npu ux
B3aMMO/ENCTBUSAX. BbluMcneHne paboTbl CUA U WU3MEHEHMS
KUHETWNYECKOI aHeprum Tena.

BbluncneHMe NOTEHLNANbHOW 3HEPTUN TeN B rPpaBUTALUOHHOM
rnone.
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OCHOBbI MONNEKYNAPHOW ®U3NKWN N TEPMOANHAMUKU

MonekynspHas
(hm3mnka.
TepmognHaMuKa.

DNeKTpocTaTunKa.

MOCTOAHHBIN TOK.

MarHuTtHoe none.

MexaHunyeckue
KonebaHunsa u
BOJIHbI.

dopmynmpoBaHMe  OCHOBHbIX  MOJMIOXEHUA  MONEKYNAPHO
KWUHETMYECKOW  Teopun.  BbIMNONHEHME  3KCMEPUMEHTOB,
Cny>atumnx 060CHOBaHMEM MOIEKYIAPHO-KNHETUYECKO
Teopun. HabnwgeHne OPOYHOBCKOIO [ABMXKEHUS W SIBNIEHUSA
AN dysnun. OnpepeneHne napameTpoB  BewecTBa B
ra3oobpasHoOM  COCTOSSHAM  Ha  OCHOBAaHWW  ypaBHEHWUS
COCTOAHMA naeanbHoro rasa. lNpeacrasneHne B BUAe rpaguka
M30XOPHOro, WM306apHOr0 U U30TEPMUYECKOro MpOLECCOB.
BbluncneHne cpefHeil KWUHETUYECKOW 3SHEpPrum TennaoBoro
ABWXEHUS MOMEKYN MO W3BECTHOW TemmnepaType BeLLECTBa.
M3mepeHne BNaXHOCTM BO3AyXa.

JKCnepuMeHTanbHOe  UCcreloBaHWE  TEMNa0BbIX  CBOWCTB
BewecTBa. PacyeT KonmyecTBa TennoTbl, HeobXxoaumoro Ans
OCYLLIECTB/IEHMA Npolecca npeBpalleHns BewecTsa U3 0f4HOro
arperatHoro CocTofHua B Apyroe. PacyeT W3MeHeHuA
BHYTPEHHEN 3HEprum Ten, paboTbl U NepelaHHOro Konm4yectsa
TEN/MOTbl Ha OCHOBAHWW MepBOro 3aKoHa TEPMOAUHAMUKW.
O6bACHEHME NPUHLINNOB AEUCTBUS TENNOBbLIX MALLUUH.
OCHOBbI 3JTEKTPOANHAMWKN

BbluncneHne cui B3aMMO/ENCTBUS TOUEUHbIX 3MEKTPUUYECKUX
3apagoB.  BbluMcneHue  HanpshKeHHOCTM M NoTeHuMana
3NEKTPNYECKOr0 MNOMs OAHOT0 U HECKONbKUX TOYEYHbIX
3apagoB. M3mepeHue pasHOCTM MoTeHUuanos. [lpuBefeHue
NPUMePOB MPOBOAHMKOB, AU3INEKTPUKOB W KOH/EHCATOPOB.
HabnogeHne SBAEHUS 3NEKTPOCTATUUYECKOW WHAYKUMN 1
SIBNeHNs  MoNspu3auuyM  AM3NEKTPUKa, Haxoasulerocs B
3N1EKTPUYECKOM None.
N3MepeHMe MOLLHOCTM 3/MEKTPUYECKOro ToKa. M3mepeHue
SC 1 BHYTPEHHEro COnpoTUBNEHUS UCTOYHMKA ToKa. C6op U
NCNbITaHNE 3NEKTPUUYECKMX Lieneit ¢ pas3nyHbIM COefJMHEHNEM
MPOBOAHMKOB, pacyeT UX napaMeTpoB.
Ha6ntogeHne AeicTBUS MarHUTHOFO MONAs Ha MPOBOAHUK C
TOKOM, KapTUHOK MarHUTHbIX MONeN.
dopMynmMpoBaHMe MpaBuna NeBol PyKW ANsS  onpefeneHuns
HanpaeneHns cunbl Amnepa. BbluncneHne cun, aeicTBYOLLNX
Ha MNPOBOAHMK C TOKOM B MarHMTHOM nofe, O0O0bSCHeHMe
NPUHLMNA AelACTBUSA 3NeKTPOABUTaTENS.

KOJTEBAHUA 1 BOJ1IHbI

MpuBeaeHne NpYMepoB Kone6aTeslbHbIX  [ABUKEHWUIA.
NcenepoBaHue 3aBUCUMOCTHU nepuoga Kone6aHuit
MaTeMaTMYeckoro MasiTHAKa OT €ero [/IMHbl, MacCbl U
aMnAnuTyabl KonebaHuii. OnpefeneHne YCKOPEHUst cBO604HOr0
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ANeKTpoOMarHnuTbl
ble KosiebaHunsa v
BOJIHbI.

CBeTOBbIe BOJIHbI.

KBaHTOBbIE
CBONCTBA CBETA.

dun3nka atoma.

du3nkKa
aTOMHOro agpa.

CTpoeHune n
pa3BuTue
BceneHHoiA.
[MponcxoxpeHme
Co/HeYHo
CUCTEMBI.

nafleHs  C  MNOMOLWb  MaTemMaTUMYecKoro  MasTHUMKa.
HabntogeHne kKonebaHwii 3Bydvawero Tena. [lpusegeHue
3HAYeHNs1 CKOPOCTU pPacnpoCcTpaHeHWs 3ByKa B Pa3/IMUHbIX
cpegax. YMeHue 06bACHATb WMCMOMb30BaHWE YNbTpa3Byka B
MeanLMHE.

Ha6bntogeHne ocumniorpaMMm rapMOHUYECKUX — KonebaHuit
cunbl Toka B uenn. OO6GbACHEHME npeBpalleHns 3Heprum B
naeanbHOM KonebatenbHOM

KOHType. W3yuyeHue ycTpoicTBa W NpuUHUMNa [AeincTBuUA
TpaHcopmaTopa. AHann3 CXembl Mepefayut 3NeKTPO3IHEPrun
Ha 6onblimne paccTosHus. [lpuBefeHMe NPMMEPOB BWUAOB

pagmMocBa3n. 3HAKOMCTBO C YCTpPOMCTBaMM, BXOAAWMMM B
cucTtemy pagnocBa3n. O6cyxaeHue 0Cob6eHHOCTEMN
pacrnpocTpaHeHns pajguoBOJIH.

MprvMeHeHMe  Ha  NpaKTUKe  3aKOHOB  OTPaXeHus U

npefoMneHns cBeTa npu peweHnn 3agady. HabnwopgeHue
ABMIeHNs Audpakumm n Jucnepcum ceeta. YMeHue CTPOUTb
n306paxxeHnsa npeamMeTOB, faBaemble /IMH3amu. Pacuet
ONTUYECKOIN CUJbI JINH3BI.

3NNIEMEHTbI KBAHTOBOW ®UN3NKWN

HabnoaeHune (hOTO3NEKTPUYECKOTO alhhekTa. PacueTt
MaKCUManbHOW KWUHETUYECKOW 3Hepruyv 3NeKTPOHOB Npwu
(hoToadphekTe.

dopmynmpoBaHue NOCTyNnaToB bopa. HabnogeHue

NNHERYATOro 1 HenpepbIBHOTO CMeKTPoB. PacuyeT 4acToTbl U
ANVHbI BOMHbI UCMYCKAaeMOro CBeTa MpW nepexoje atoma U3
OAHOr0 CTalMOHApPHOrO COCTOSIHMSA B Apyroe. OOGbACHEHUe
NpUHUMNA AelicTBMS nasepa.

Ha6niofeHne TpekoB anba-yacTul, B Kamepe BuibCcoHa.
Peructpauus saepHbIX W3Ny4YeHWd C MOMOLLbIO CYeTYMKa
[elirepa. PacueT 3HEprum cBA3W aTOMHbIX faep. MoHUMaHue
LLEHHOCTU HAy4yHOro MO3HaHWA Mupa He Boo6le Ans
yesioBeYeCTBa B Lie/IOM, a AN KaXA0ro o6yuvatoLlerocst NMUHo,
LLEHHOCTVM OBNafeHNs METOAOM Hay4HOro MNO3HaHUA Ans
OOCTUMXEHUs ycrnexa B NO6OM  BUAE  NPaKTUYECKON
[esTeNbHOCTH.

2BOTIOUNA BCENNEHHOW

O6bsACHEHMEe MOeNn paclunpstoLLerics BeceneHHo.

HabnoaeHne 38e3f, JIyHbl 1 NNaHeT B Teneckon. HabnoaeHne
CO/IHEYHbIX MATEH C MOMOLLbIO TenecKona



BBegeHune.

BaxkHenwne

XUMWNYECKKNE MNMOHATUA.

OCHOBHbIe 3aKOHbI
XUMunn.

OCHOBHbIe Teopum
XUMUMN.

XNMUA
PackpbiTve BK/afia XMMMYECKON KapTUHbI Mupa B
eAVHY0 eCTeCTBEHHO-HAaYUHYI0 KapTuHy  mupa.
XapakTepncTtmka XMMuUU Kak npov3BOAUTENbHOW CUSIbI
obulecTBa.
YMeHune faTb onpefeneHue 7 onepupoBaTb
cnefyrowuMn XMMUYECKUMWN TMOHATUAMU: «BELLEeCTBO»,
«XUMUYECKUI  3NEMEHT»,  «aTOM»,  «MOMIEKYNa»,
«OTHOCUTE/IbHblE aToMHas W MOJIeEKYNApHaa Macchbl»,
KNOH», «QNNOTPONUA», «U30TOMbI», «XUMUYEcKas
CBA3b», «3NEKTPOOTPULATENBHOCTbL», «Ba/IEHTHOCTbY,
«CTEeNEeHb OKWUCNEHUA», «MOJSIb», «MONAPHaaA Macca»,
«MONSAPHbLIA 06bEeM ra3zoobpa3HbIX BELWECTB», «BeLLecTBa
MONEKYNAPHOTO M HEMOJIEKYNIAPHOTO  CTPOEHUA»,
«pPacTBOpbI»,  «3INEKTPO/UT WU He  3NIeKTPONT»,
«3NEKTPONINTUYECKas Auccouuauma», «OKUCIUTENb WU
BOCCTAHOBWUTENb», «OKWUC/IEHNe U BOCCTaHOB/IEHMEY,
«CKOPOCTb ~ XMMMYECKON  peakuum»,  «XMMUYecKoe
paBHOBECUE», «YT/IEPOAHbIA CKeneT»,«yHKLMOHa/IbHAs
rpynna», «M30Mepusa».
®opmMynupoBaHne 3aKOHOB COXPaHEHUA MacChl BeLLecTB
M TMOCTOAHCTBA COCTaBa BeLWeCTB. YCTaHOBJ/eHUe
MPUYNHHO-CNEACTBEHHOM CBA3N MEXAY CofepXXaHuem
3TUX 3aKOHOB M HanucaHWem XUMWYECKUX qopmyn wu
ypaBHEHNA. PackpbiTue (h3nyecKoro cMbicna
cumMBONMKK  TepnoAnyeckoin Tabnuubl  XUMUYECKUX
anemeHToB [. W. MeHaeneesa (HOMepOB 3/EMEHTa,
nepuoga, Trpynnbl) W  YCTaHOBNEHWE  MPUUYUHHO-
CNeACTBEHHON CBA3N MeXAY CTPOEHMEM artoma U
3aKOHOMEPHOCTAMM W3MEHEHUS CBOWCTB 3/1EMEHTOB U
06pa3oBaHHbIX UMW BELWECTB B Mepuojax u rpynnax.
XapakTepucTuKa 3/1EMEHTOB MasblX MepnoaoB No UX
nonoXxeHnmtwo B [lepuoamnyeckon cucteme . MW.
MeHpaeneesa.
YCcTaHOBNeHMEe  3aBUCUMOCTU  CBOWCTB  XMMWUYECKUX
BELIeCTB OT CTPOEHMA aToMOB 06pasylolinmx ux
XUMUYECKUX 3/IEMEHTOB. XapaKTepucTUKa BarKHenLunx
TUMOB XUMWUYECKUX CBA3EA U OTHOCUTENIbHOCTU 3TOW
TUNONOTUN. O6bsAICHEHMe  3aBUCUMOCTU  CBOWCTB
BELLeCTB OT MX COCTaBa W CTPOEHUS KPUCTaN/IMYeCcKuX
peweToK. POopMYyNMPOBaHME OCHOBHbLIX MOOXEHWNN
Teopuu ANEKTPONUTUYECKOM auccounaumm 7
XapakTepucTuka B CBeTe 3TOW TeopuW  CBOWCTB
OCHOBHbIX  KNacCOB  HEOpraHWYyecknx  COefUMHEHUA.
dopmynnpoBaHMe  OCHOBHbLIX  MOJMIOXEHUI  Teopun
XUMWUYECKOr0 CTPOEHUA OpPraHUYeCcKUX COeLUMHEHUI U
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BaxxHelLwne BewecTaa
N maTepuansl.

XUMUYECKUI A3bIK
N CMMBOJINKa.

Xumnueckme peakuuu.

XnUMunyeckui
3KCNEPUMEHT.

XunmMmnyeckas
NH(opmaums.

MpogunbHoE U
MPOeccMoHanbHo
3Haunmoe
cofiepXxaHue.

XapaKTepucTuka B CBeTe 3TOM Teopuum  CBOWCTB
BaXXHEMWWNX  MpeacTaBuTeNieli  OCHOBHbIX  KNaccoB
OpraHMYecKnX CoefMHEHNA.

XapaKTepucTmka CTPOEHMS aTOMOB M KPUCTaNNoB U Ha
3TOM OCHOBe 06WMX (PUINYECKUX U XUMUYECKUX
CBOWCTB METaN/0B M HemeTannoB. XapaKTepucTuka
cocTaBa, CTPOEHUS, CBOWCTB, NOMYYEHUS U NPUMEHEHUE
BaXKHEMLWMX HemeTannoB. XapaKTEpUCTMKA COCTaBa,
CTPOEHMS U 06WMX CBOWCTB BaXXHENLWMX KNaccos
HeopraHMYecknx coefguMHeHnin. OnucaHWe cocTaBa MU
CBOWCTB BaXHeMLWWUX npeacTaBuTeNneid OpraHNYecKmx
COE[JMHEHWIA: MeTaHOMa M 3TaHOoNa, C/NOXHbIX 3(MPOB,
XXUPOB, Mbl/l, KAPOOHOBBLIX KUCMOT (YKCYCHON KUCNOTbI),
MOHOCaxapuaoB(r/iKosbl), Aucaxapupos (caxaposbl),
nonmcaxapuaos (kpaxmana " LLeNIN0N03bI),
aMUHOKMCNOT, 6enKoB, NCKYCCTBEHHbIX "
CUHTETMYECKMX NOIMMEPOB.

Wcnonb3oBaHne B y4yebHOM ¥ NpPogecCUOHaNbHOM
AEeATENbHOCTY

XUMWUYECKUX TEPMWUHOB W CUMBOAMKKW. HasbiBaHWe
N3YYeHHbIX BeLLeCTB Mo  TPMBUANbHOIA nnn
MeXAyHapoAHON HOMeHK/aType W OTpaXeHue cocTaBa
3TUX COEAVHEHUA C MOMOLLbI XUMUYECKUX QOpMYI.
OTpaXeHne XUMMYECKUX MNPOLECCOB C MOMOLLbIO
YPaBHEHU XUMUYECKNX peakuuii.

O6bACHEHME  CYWHOCTM  XMMWYECKMX  MPOLLECCOB.
Knaccugmkayma XMmuyecknx peakuuii no pasnnyHbiM
MpM3HaKaMm.

BbiNonHEHNE XMMWYECKOro 3KCMepuMeHTa B MOHOM
COOTBETCTBMM C MpaBuiaMyM TEXHWKM 6e30MacHOCTMU.
HabntogeHve, MKcmpoBaHWe U OnucaHWe pesynbTaToB
MPOBEAEHHOI0 3KCNEPUMEHTA.

MpoBefeHNe CaMOCTOATENIbHOTO MNOMCKAa XWMUYECKONA
NHpopmaLum C MCNONb30BaHNEM pasNnYHbIX
MCTOYHMKOB (Hay4YHO-NONYNSPHbIX N3naHnn,
KOMMNbIOTEPHbIX 6a3 fAaHHbIX, pecypcoB VIHTepHeTa);
MCMOMb30BaHME  KOMMbIOTEPHbLIX  TEXHONMOrUA  And
06paboTKN N nepegayn XMMUYECKON MHGOpPMaLMK 1 ee
NnpeacTaBNeHNs B pa3NnyHbIX hopmax.

O6bACHEHME XUMMUYECKUX SABMEHWUIA, MPOUCXOAAWMX B
npupoge, 6bITY M Ha npoussoAacTee. CobnoaeHne
NpaBWA  3KONMIOFTMYECKM  TPaMOTHOrO  MOBEAEHMS B
oKpy>atollen cpefe. OueHKa BAUAHUA XMMWUYECKOTO
3arps3HEHNA  OKpY)Kalollleil  cpefbl Ha  OpraHu3Mm
4yenoBeka W Apyrue >kuBble opraHusmbl. Cob6nwoaeHue
npaBun 6e3onacHoro obpalleHnMs ¢ ropryYMmm K
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bunonorus
COBOKYMHOCTb HayK O
YXMBOW npupoge.
MeToAbl HAy4YHOr 0

NO3HaHUA B 6MONOTNN.

KneTka.

OpraHusm.

Bupg.

OKOCUCTEMBI.

TOKCUUHbIMU BeLleCTBaMMU, Na6bopaTopHbIM
o6opyaoBaHuMeM. KpuTuueckas OLEeHKa A0CTOBEPHOCTY
XUMWUYECKON WH(opMauMM, nocTynatowein m3 pasHbiX
NCTOUYHUKOB.

BNOJTOTINA

3HAKOMCTBO C O06beKTaMu  U3yuyeHUs  BMonoruum.
BbisiBneHne  ponu  6Guonorum B (hOPMUPOBAHUM
COBPEMEHHOI €eCTeCTBEeHHO-HAyUYHO KapTUHbI Mupa W
MPaKTMYeCcKol aeaTeNbHOCTW N0

3HAKOMCTBO  C  K/NETOYHOW  Teopuerh  CTPOEeHMs
opraHmamoB. [lonyyeHne npeacTaBfeHUs O  Pou
OpraHM4ecKMX N HeOpraHMYeCcKnX BeLLECTB B KNETKE.
3HaHMe CTPOeHUs KNeTOK No pesynbTaTtaM paboTbl CO
CBETOBbIM MUKPOCKOMOM. YMeHue OMuCbIBaTb
MUKponpenaparthbl KNeToK pacTeHu. YMmeHune
CpaBHMBATb CTPOEHWNE K/IETOK PAaCTEHWUI N XXMBOTHbLIX MO
roTOBbIM MUKpOnpenapaTam.

3HaHMe OCHOBHbIX CMOCO60B pasMHOXEHWNS OpraHU3MoB,
CTafuiAi OHTOreHe3a Ha MpuMMepe YenioBeKa. 3HaHue
MPUYMH, BbI3bIBAKOWMUX  HapyleHUs B  pasBUTUK
OpraHM3mMoB. YMeHWe NoJ/b30BaTbCd  FEHETUYECKOW
TEPMUHONOTMEN N CUMBOJSIMKOW, pellaTb MPOCTenLne
reHeTnyeckune 3afaun. 3HaHue 0COo6eHHoCTE
HacnefCTBEHHON W HeHacneACTBEHHOW M3MEHYMBOCTU U
X BMONOTrNYECKON POSIN B IBOMHOLLMN XKUBOTO.

YMeHWe aHanu3upoBaTb W OLEHMBATb  pas/iMyHble
rmnoTesbl MPOUCXOXAEHUA >XU3HM Ha 3emne. YMeHue
npoBOAWUTbL  OMMcaHuWe 0cobel ofHOro BMAa Mo
Mopdgonornyeckomy KpUTepuio. Pa3BuTune
CNOCOGHOCTEN SICHO W TOYHO WM3naraTb CBOM MbIC/K,
NOrMYecKNn 0OOCHOBbLIBATb  CBOK  TOYKY  3pEHWS,
BOCNPWHUMATb U aHaIM3NPOBaTb MHEHUS CO6eCegHNKOB,
npu3HaBas NpaBo APYroro YesoBeka Ha

MHOE MHEeHMe. YMeHMne [oKa3biBaTb POACTBO Ye/ioBeKa U
MNEKOMUTAO L NX, 06 HOCTb " paBeHCTBO
4ye/I0BeYEeCKMX pac.

3HaHMe OCHOBHbIX 3KOJIOTMYECKUX (aKTopoB U MX
BAMAHUS Ha OpraHuM3Mbl. 3HaHWE OTANYUTENbHbIX
npuM3HaKoB NCKYCCTBEHHbIX coobuiecTs —
arposkocuctemM. [lonyyeHne npeacTaBleHUss O CXeMe
39KOCUCTEMbI Ha npumepe 6uocdepbl. [eMOHCTpauus
YMEHMS MOCTaHOBKM Lenein [eATeNbHOCTH,
nNaHMpoBaHNWE  COOCTBEHHOW  AEATENbHOCTM  ANA
JOCTVMDKEHUS  MOCTaBNEHHbIX  Ueneidl, npeaBuaeHUs
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BO3MOXXHbIX Pe3y/bTaToB 3TUX AEWCTBUIA, opraHm3aunmu
CaAMOKOHTPONIA M OLEHKW MOMNYYEHHbIX Pe3ynbTaTos.
O6y4yeHne co6MOAEHNIO MPaBUN NOBEAEHUSA B NPUPO/E,
O6epeXXHOMY OTHOLIEHUO K 6GMONMOrMYeCKUM O06BLEKTaM
(pacTeHMsAM 1 XXUBOTHbIM

N UX coob6LLECTBAM) N UX OXPaHe.
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5. TEMbl UHANBUNAOYANBbHBLIX TTPOEKTOB

1. Matepus, (PopMbl ee ABMXXEHUSA N CYLLEeCTBOBaHUS.

2. Meps.blil pyccknini akageMnk M.B.JTOMOHOCOB.

3. VIcKyccTBO 1 npoLecc No3HaHus.

4. dn3nKa N My3bikasibHOe UCKYCCTBO.

5. LIBeTomy3biKa.

6. Pn3nKa B COBPEMEHHOM LIMPKE.

7. ®un3nyeckme MeToAbl MCCNefoBaHUSA MAMATHUKOB WCTOPUU, apXUTEKTYpbl ”
npou3BefeHnin NCKYCCTBA.

8. Hay4YHO-TeXHMYeCKuMiA nporpecc 1 npobsembl 3KONOT UK.

9. bnoTexHoNOrna 1 reHHaa nHXxeHepna — TexHonorunm XXI seka.
10.HaHOTexHO/IOrMA KakKk nNpUOPUTETHOe HanpaBleHWe pasBUTUA Hayku W
nponsBoAcTBa B Poccninckon defepaumm.

11.0OxpaHa oKpy>KatoLLlein cpefbl OT XMMUYECKOT0 3arps3HeHus.

12.PacTBOpbl BOKPYT Hac.

13.YcTpaHeHne XXeCcTKOCTU BOAbl HA MPOMbILUIEHHbIX NPeANPUATUAX.

14./cTopnsa BO3HUKHOBEHUSA 1 Pa3BUTUA OpPraHUYecKom XMMuun,

15.YrneBofbl U UX POSib B XXNUBOW NPUPOAE.

16.2Knpbl KaK NPOAYKT NUTAHUSA N XUMUYECKOEe CbIpbe.

17.HexBaTka NpoAoBONbLCTBUA KaK rnobasbHas npobnema yenoBeyecTBa U nyTu
ee peLueHus.

18.CpeactBa  rUrMeHbl Ha OCHOBE  KUC/IOPOACOAEPXKALLMX — OpPraHMYecKux
COENHEHNIA.

19. CuHTeTUYECKME MOKOLLMe CpeacTBa: AOCTOMHCTBA M HeJOCTaTKN.

20[dedpnunt Genka B MULLEBbIX NPOAYKTax M ero npeofosieHne B paMKax
rno6asbHON NPOAOBONILCTBEHHOWN MPOrpaMmbl.

21.B.N. BepHaackuin n ero yuyeHue o 6uocdgepe.

22./icTopmsa 1 pa3BuTME 3HAHWUI O KNETKe.

23.0Kpyxalolwasa 4enoBeka cpefa M €e KOMMOHEHTbI: pas3/inyHble B3rNagbl Ha
OfIHYy npobnemy.

24.Monynauns Kak eguHuLa 61Mo0rM4eckoin aBontoUnn.

25.Monynaumna Kak sKonornyeckas efuHuLa.

26.CoBpeMeHHble B3rna4bl Ha 6GMOIOrMYECKY0 3BOJTOLMIO.

27.CoBpeMeHHble B3rna4bl Ha NPOUCXOXAEHME YeNloBeKA: CTONIKHOBEHME MHEHWIA.
28.CoBpeMeHHble MeToAbl UCCef0BaHNA KNETKMU.

29.Cpefbl 06UTaHNS OPraHU3MOB: NPUUYUHBI pasHOo6pasusa.

30.Bopga v eé cBoiicTBa.

31 .BbICOKOMONEKYNAPHbIE COeAUHEHUS.

32.BUTaMUHBbI.
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33.KepamuKa.

34.T1pMeHeHNe >XKNPOB.

35.Mpo6nembl yTuansaunm, nepepaboTka 0TX040B.

36.Co/IHUE KaK NCTOYHUK 3HEPTUMN.

37.Kak 3apoxpaanacb anektpugpunkaumna Poccun.

38.6MonHAMKaTOpP YACTOW BOABbI.

39.0CHOBHbIe HanpasieHMs NO YCOBEPLUEHCTBOBAHWUIO ABUTaTeNein.
40.9K0N0TNYECKN YMCTOE TOMNBO.

41 . XMU4YecKuii cocTas TONINBA.

42 . 0CTOMHCTBA Ka)kA0oro Buaa Tonanea.

43.HepfocTaTKn Kaoro suaa Tonamea.

44 .TlepcneKTuBbl UCMOJ/Ib30BaAHNA KaXXA40ro Buaa TonamBa.

45.CpaBHeHMe BMAOB TOMAMBa MO BbIOPOCAM HOPMUPYEMbBIX 3arpsA3HALLNX
BELLEeCTB.

46.Pa3paboTka Mep 3awWMTbl OT B/WAHUA aBTOTPAHCMOPTA Ha OKPYXaKLYyHo
cpedy.

47.Buapl 3arpsasHeHnii atmocqepsbl.

48.AHTPOMNOreHHbIE 3arpsA3HeHna aTMmocgepsl.

49.MpupoaHble 3arpsa3HeHns aTtMocgepsbl.

50.HopmbI cofepXaHns BpefHbIX BeLLEeCTB.

51.MpegensHo gonyctumMble KOHUeHTpauun (MAK).

52.MpepensHo gonyctumble Boibpock! (MAB).

53.BblifiBNeHNEe NCTOYHNKOB 3arpsa3HeHns BO3AYLLHOro 6acceiHa.

54.Pa3paboTKa yCTPOINCTB MOBbILAKOLWMX 3KONOTMYHOCTb paboTbl TpaHCMopTa.
55.Katanntunyeckme QuNbTPBI.

56.HeiiTpann3atopbl 0TpaboTaBLIMX Fa30B.

57.3HaKOMCTBO C aNlbTepHATUBHbLIMW CPeACTBaAMU MepeiBUXKEHNS.

58.KOHTPO/b NN 3KONOTMYECKUIA MOHUTOPUHI aBTOTpaHcnopTa.
59.3K0N0rM4YeCcKNin MOHUTOPUHT.

60.Cnctema rocyjapCTBeHHOro KOHTPO/1S 3a aBTOTPAHCMOPTOM.

61 .MpnMeHeHe METOANK NO KOHTPOJIIO 33 aBTOTPAHCNOPTOM.

62.Y4eT TpaHCNOPTHbLIX CPEeACTB.

63.0ueHKa Ko/MyecTBa BbIOPOCOB  BpefHbIX BewlecTB B BO34yx OT
aBToTpaHcnopra.

64.NMporHo3MpoBaHne N3MEHEHUI COCTOAHMA NPUPOLHOW Cpefbl.

65.Mpnbopbl 4N KOHTPONA 3arpsA3HEHNIA OKPY>KatoLLen cpesbl.

66.BceMmnpHan opraHusayns sgpasooxpaHeHus (BO3).

67.MpNUYNHBLI HepaLMoHaIbHOr0 NPUPOAOMNO/b30BaAHNUSA.

68.9K0N0IrMYeCKNin KpU3nNC — 3TO KPUTUYECKOE COCTOSIHME OKpYXKatoLlen cpeasbl,
KOTOPOe YyrpoXkaeT CyLLecTBOBaHWIO Ye10BEKa.
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69.39Konornyeckas karacrtpoda.

70.AHTUBELLECTBO M aHTUBCE/IEHHbIE.

71.Hay4Hble MOUCKN BHE3EMHOW XN3HU

72. Tenenatns v TeneknHes: Ppusnyeckoe 060CHOBaHME.
73./13y4eHmne BNNAHUSA 3/1EKTPOMArHUTHbIX NoMein Ha cpefy 06MTaHUs YenoBeka
74.90epHbIA CUHTE3 HOBbIX XMMUYECKNX 3/IEMEHTOB.
75./ccnefoBaHMe HEHbIOTOHOBCKOW YXUAKOCTH
76.MeTamaTepuanbl N HEBUANMOCTb.

77.TenenopTayma N HayuyHasa (paHTacTuka.

78.Hay4Hble MOUCKN BHE3EMHOM XXWN3HMW.

79.®un3MKa pa3BUTbIX LUBUIN3ALMINA.

80./l0HHbIe N NnasMeHHble ABUTraTenu, CoMIHeYHbIe napyca.
81 .KpoToBble HOPbI N YepHble AbIPbl.

82.MNapannenbHble BCeNIEHHbIE U TUNepnpoCTPaHCTBO.
83.BeuHblii ABuraTesnb B UCTOpUHN
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