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Pabouass nporpamMmma y4yebHON AMCUMMNUHBLI «ECTECTBO3HaHMe» pa3paboTaHa, C
yyeToM [1puUMepHO OCHOBHOW  06pa3oBaTe/IbHOM nporpammbl CpefHero
obulero obpa3oBaHus, O40OPEHHOM  peLleHueM (begepanbHOro  yyebHo-
MeTOAnYecKoro  06beAauHeHMs Mo obemy obpa3oBaHMIO (NPOTOKO/ OT 28 MIOHA
2016 r. Ne 2/16-3) gna cneymanbHOCTeN coLmanbHO-3KOHOMUYECKOro Npoguns.

Pa3paboTumKku:

BypHawesa H.B., npenogasatens TTXT - ¢unvana PryTcC
BupknHa H.W., npenogasatens TTXXT - cununana PIYTIC
Benesuesa A.H., npenogasatens TTXT - dunnana PIYTC

PeLeH3eHTbI:
Xecteposa H.[. npenogasatens TTXXT - gpmnuana PIrYTIC

BapHakunHa O. A., npenogasatens gunnana ®re0Y BO "KybaHCKui
rocyAapCTBEHHbIA YHUBEPCUTET B I. TxopeLke
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1. TTACMNOPT PAEOYEN MPOrPAMMbI  YYEBHOW
ANcunrnimHibl ECTECTBO3HAHWE

1.1. O6nacTb NPUMeHEHUS NpPorpamMmmbl

Pabouyas nporpamma y4ebHOW AUCLUMNAUHLI «ECTECTBO3HaHME» NpeAHa3HavyeHa
AN U3YYeHUs  (PU3NKK, XUMUK U BMONIOTUN B YUPEXAEHUAX  CpefHero
npodeccuoHaibHOro  06pasoBaHUA  COUMANIbHO -  3KOHOMWUYECKOro  mpodung,
peannsyowmMx o6pasoBaTeNlbHY0 MNporpaMMmy cpefHero ob6ulero obpasoBaHus, Mpw
NOArOTOBKE CreunanncTos CpegHero 3BeHa.

1.2. MecTo AUCUMNAUHBI B CTPYKType nporpaMmbl  MOAFOTOBKM
CNeunanncToB CpeAaHero 3BeHa: AMCUMMNAMHA BXOAWT B Y4YEOHbIA UMK/
00Le06pa3oBaTe/ibHbIX AUCUUMIIVH.

1.3. Uenu m 3agaum gucumnn/ivHbl - TpeboBaHUS K pe3y/nbTaTaM OCBOEHMS
AUNCLUNJINHBI

B pesynbTate OCBOEHWA AUCUUMAUHBI 00Yy4YalOWMIACAa [LOSIKEH [OCTUTHYTb
CeflytoLmnX pe3ybTaTos:

JINYHOCTHBbIX:

1) pOCCMICKYID TrpPaXKAaHCKYK0 WAEHTUYHOCTb, MaTPUOTU3M, YBaXeHue K
CBOEMY Hapopfy, YyBCTBa OTBETCTBEHHOCTU nepef POAMHONM, ropiocTyi 3a CBOW Kpai,
CBOKO PoAMHYy, MpoLwoe WM HacTosllee MHOroHauMoOHanbHOro Hapoga Poccuu,
yBa)XKeHWe rocyapCTBeHHbIX CUMBO/IOB (rep6, diar, rmvH);

2) TPaXLaHCKYIH MO3MUMI0 KaK aKTUBHOIO W OTBETCTBEHHOr0 u4jieHa
POCCUACKOrOo  00LlecTBa, OCO3HAKOLWEro CBOM  KOHCTUTYLMOHHble npasa MU
0053aHHOCTK, YBaXKatOLlero 3akOH W MNpaBoMopafoK, 06/1afaloLwWero 4ysCcTBOM
COOCTBEHHOrNO  [OCTOMHCTBA,  OCO3HAHHO  MPUHMMAtOWEro  TpaaWLMOHHbIE
HaluWOHaNbHble U 0O0LleYenoBevyecKne TrymMaHUCTUYECKME WU [eMOKpaTuyecKue
LIEHHOCTW;

3) FOTOBHOCTb K CNy>eHnto OTeyecTBy, ero 3aliumTe;

4) chopMMPOBAHHOCTb MMWPOBO33PEHNS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKU W OO6LLECTBEHHOMW MpPaKTUKW, OCHOBAHHOrO Ha Auanore
KYNbTyp, a TakKXe pasfinyHbiX (JopM OO6LLECTBEHHOrO CO3HaHUSA, OCO3HaHWe CBOEro
MecTa B NO/IMKYNbTYPHOM MUPE;

5) copMMPOBAHHOCTL OCHOB CaMOpasBMTMA M CaMOBOCMWUTaHWA B
COOTBETCTBMM C O0OLLEYENIOBEYECKUMN LIEHHOCTSIMWU U naeanaMy rpaxgaHCKoro
obLiecTBa; rOTOBHOCTb WM CMOCOOGHOCTb K CaMOCTOATENIbHOW, TBOPYECKOW W
OTBETCTBEHHOW [eATeNbHOCTH;

6) ToNnepaHTHOe CO3HaHWe W NOoBefeHWe B MOMNKY/IbTYPHOM MUPE, FTOTOBHOCTb
M  CNOCOGHOCTL BecTM Auanor C  Apyrumm  ffgbMW, AOCTUTaTb B HEM
B3aMIMOMOHMMaHNA, HaxoAWUTb 06LiMe Lenn W COTPYLAHMYATb AN UX LOCTUKEHMS,
CNOCOBHOCTb ~ MPOTMBOCTOATH  MAEONIOTUM  3KCTPEMM3Ma,  HaUMOHa/IM3Ma,
KCeHO(OobMKM, OUCKPUMUHAUMKM MO  COLMASIbHbIM,  PEIUTMO3HLIM,  PACOBbIM,
HaLMOHa/IbHbIM MPU3HaKaM W APYrMM HeraTMBHbIM COLMa/IbHbIM ABMIEHUAM;

7) HaBblKN COTPYAHMYECTBa CO CBepCTHWKaMu, AeTbMU MnafLlero BO3pacTa,
B3pOC/IbIMU B 06pa3oBaTe/bHOM, 006LLLeCTBEHHO Mos1e3HOM, y4yebHo-
MCCNefoBaTe/IbCKON, NPOEKTHOW U APYTUX BULAX AeATeNbHOCTH;

8) HpaBCTBEHHOE CO3HaHME W MOBeAeHMe Ha OCHOBE YCBOEHWSA



06LLe4enoBeyecKmX LeHHOCTei;

9) TrOoTOBHOCTb WM CMOCOGHOCTL K 06pa3oBaHMO, B TOM  4uUCNe
camoo6pa3oBaHMio, Ha MNPOTSHXKEHUN BCEM >KM3HW; CO3HaTe/lbHOe OTHOLUEeHWe K
HenpepbiBHOMY 00pa30BaHMI0 KaK YC/IOBUKO YCMELHON npodecCroHanbHONn W
006LLEeCTBEHHOWN AeATENbHOCTU;

10) acTeTMYecKoe OTHOLLEHME K MUPY, BK/KOYas 3CTETUKY OblTa, HAy4YHOro U
TEXHWYECKOro TBOPYECTBa, CropTa, 06LEeCTBEHHbIX OTHOLLUEHWI;

11) NpUHATME U peanm3aunio LIEHHOCTen 340pOoBOro u 6e3onacHoro obpasa
XW3HW, NOTPeb6HOCTM B  (PU3MYECKOM  CaMOCOBEPLUEHCTBOBAHMM,  3aHATUAX
CNOPTUBHO-0340POBUTE/ILHON  [eATENbHOCTBIO, HENPUATME BPeAHbIX MPUBbIYEK:
KypeHus, ynotpeb/ieHnsa afikorons, HapKoTUKOB;

12) 6epexxHoe, OTBETCTBEHHOE M KOMIMETEHTHOE OTHOLUEHUE K PU3NYECKOMY K
MCMXONOrMYECKOMY 3[0POBbI0, KaK COOGCTBEHHOMY, TaK W APYrux NoLein, ymeHue
OKas3blBaTb MEPBYHO MOMOLLLb;

13) 0CcO3HaHHbIN BbIGOp Oyaylue npodeccun U BO3MOXHOCTEN peanm3aunm
COBCTBEHHbIX YKU3HEHHbIX M/1aHOB; OTHOLLIEHME K NPOJeCcCUOHAIbHON AeATe/IbHOCTH
KaK BO3MOXHOCTY Yy4acTusA B PeLLEHMN NINYHbIX, 0OLLECTBEHHbIX, rOCYAapCTBEHHbIX,
00LLieHaLOHaNbHbIX NPobnem;

14) chopMMPOBAHHOCTb 3KOMOMMYECKOr0 MbILIEHUS, MOHUMaHUA BAUSAHUSA
COLManbHO-3KOHOMUYECKNX MPOLLECCOB Ha COCTOSHME MPUPOLHON W CouManbHOM
cpefbl; NPUOGPEeTEHME OMbITa 3KO/I0r0-HarnpaB/IeHHOW AeATeNbHOCTH;

15) OTBETCTBEHHOE OTHOLUEHWE K CO3[aHUI0 CEMbM Ha OCHOBE OCO3HAHHOI0
MPUHATUSA LEHHOCTEN CEMEMHON XXN3HM.

MeTanpeaMeTHbIX:

1) yMeHMe camMOCTOATe/IbHO ONpeaensTb Lenn AeaTelbHOCTM M COCTaB/ATb
NnaHbl  [eATeNIbHOCTM;  CaMOCTOATE/IbHO  OCYLIECTBAATb, KOHTPOAMPOBaTbh U
KOPPEKTNPOBaTb [eATeNbHOCTb; WCMO/b30BaTb BCE BO3MOXHbIE pPecypcbl  [AJ1d
[AOCTUXKEHWNA NMOCTaBNEHHbIX Liefiel 1 peanusaumy nnaHoB AeaTeNbHOCTU; BblGnpaThb
yCneLHble CTpaTernn B pas/iniHbIX CUTYaumsix;

2) YMeHWe nNPOAYKTUBHO 06WATbCA U B3aMMOAEWCTBOBaTb B MpoLecce
COBMECTHOW AeATeNbHOCTU, YYMTbIBATb NO3NLMM APYTUX YYACTHUKOB AeATE/IbHOCTH,
3)(PeKTUBHO paspeLlaTb KOHMANKTI;

3) BnafeHNe HaBblKaMW MO3HaBaTe/IbHON, Y4YeOHO-UCCnefoBaTeNbCKCn 4
MPOEKTHON [eATeNbHOCTM, HaBblkaMW pa3pelleHns npobniem; crnocobHOCTb W
FrOTOBHOCTb K CaMOCTOATE/lbHOMY MOWCKY METOOB PelUeHUA MPakTUYeCcKMxX 3agad,
MPUMEHEHMIO Pa3INYHbIX METOAOB MO3HAHUS;

4) TOTOBHOCTb W CMOCOOGHOCTb K CaMOCTOATE/IbHOM WH(OPMaLUOHHO-
Mo3HaBaTe/NIbHOW [AesTeNIbHOCTW, BfafeHNe HaBblKaMn MNOYyYEHUS Heo6XO0ANMOMN
MH(OopMaL MM U3 CNOBapei pasHbIX TWUMNOB, YMEHWE OPMEHTUPOBATLCA B PasMYHbIX
NUCTOYHMKAX  WMHDOPMaLMKW,  KPUTUYECKM OLeHMBaTb W UHTEPNPeTMpOBaTh
NH(OopMaLMIO, MONYYaeMY M3 Pa3IMUHbIX UCTOUYHWKOB;

5) yMeHMe Mcnosb3oBaTb CpeacTBa MHHOPMaLUMOHHBLIX U KOMMYHUKALWUOHHbIX
TexHonorui (ganee - WMKT) B pelleHMn KOFHUTUBHbLIX, KOMMYHUKATUBHBIX W
OpraHu3auuoHHbIX 33fay C CcobnogeHVeM TPebGOBaHMIN 3PrOHOMUKU, TEXHUKMU
6e30MacHOCTW, TUIUeHbl, PecypcocbepeXkeHuns, MpPaBoBbIX N 3TUYECKUX HOP: : >V
MH(OpMaLMOHHON 6e30MacHOCTY;

6) yMeHVe ONpeaendTb HasHayeHWe U (YHKUMM Pa3INYHbBIX COLMa/bHbIX
NHCTUTYTOB;



7) YMeHMe  caMOCTOATENbHO  OUEHMBaTb W MNPUHMMATb  PeLLEHWS,
onpegensowme crTpaTerno MNoBeAeHUs,, C YYETOM rpaXKAaHCKMX WM HPaBCTBEHHbIX
LIEHHOCTEMN;

8) BnageHue S3bIKOBbIMW CpPeACTBaMW - YMeHWe SACHO, JIOTMYHO U TOYHO
n3naraTb CBOK TOYKY 3PEHUA, UCMONb30BaTh afjeKBaTHbIe S3bIKOBble CPEACTBa,;

9) BnageHWe HaBblKamMy MO3HaBaTeNlbHOW pedieKCUM KaK  O0CO3HaHUA
COBEpLUaEMbIX [AEACTBUA W  MbICAUTENbHbLIX MNPOLECCOB, WX Pe3ynbTaToB W
OCHOBaHWI, rpaHuL, CBOEro 3HaHWA W He3HaHWs, HOBbIX MO3HaBaTeNbHbIX 3ada4y U
CPEeACTB MX AOCTVKEHMS.

npeaMeTHbIX:

1) copMMPOBaHHOCTb MpeACTaB/iEHMA O pPoAM M MecTe  (U3MKKM B
COBPEMEHHON HAy4YHON KapTWHe Mupa; MNOHMMaHWe (U3NYECKON CYLLHOCTU
HabnogaeMbiX BO BceneHHOM SiBNEHUIA; NOHMMaHMe ponu u3nMku B hopMnpoBaHUK
Kpyrosopa 1 ()yHKLUMOHa/IbHOW rpaMOTHOCTM YenoBeKa AN1a peLleHns NpakTn4ecKnx
3agay;

2) BNafeHune OCHOBOMONararLWUMm (hM3nvecKnMun MOHATUSAMMA,
3aKOHOMEpHOCTAMM, 3aKOHaMU U TEOpPUAMU; YBEPEHHOE MOJib30BaHWE (PU3NYECKOIA
TEPMUHONOTMEN U CUMBOINKOW;

3) BnafieHNe OCHOBHbLIMW METOAaMW Hay4HOro Mo3HaHWsi, UCMO/b3yeMbIMU B
(hn3nke: HabnwLeHWe, onucaHne, N3MepeHne, IKCMEPUMEHT; YMeHUs 06pabaTbiBaTh
pe3ynbTaTbl W3MEPeHU, O0OHapy>XMBaTb 3aBUCUMOCTb MeXAy (M3NYECKUMU
BeNIMYMHAMM, 0OBACHATb NOMYYEHHbIE pe3ynbTaThl U AeNaTb BbIBOAbI,

4) chopMMPOBAHHOCTb YMEHUS peLlaTh PU3nMYecKune 3agaym;

5) chopMUPOBAHHOCTb YMEHUS MNPUMEHATb MOMYYEHHblE 3HaHWUA  [ANs
00BSACHEHMS YCNOBUI NPOTEKaHUS (DM3NYECKUX ABMIEHWIA B MPMPOAE N AN NPUHATUA
NPaKTUYECKNX PeLLEHNIA B MOBCEAHEBHOMN XN3HU;

6) chopMMPOBAHHOCTb COOCTBEHHOW MO3ULIMM MO OTHOLUEHUHO K (PU3NYECKON
MH(opMaLUK, NonyyYaemon U3 pasHbiX UCTOYHUKOB;

7) oBnageHve (CHOPMUPOBAHHOCTb NPeACTaB/IEHNA) npaBunammn  3anmcu
(hM3nYecKnx Qopmyn penbeHO-TOYEYHOW cUCTeMbl 0603HaveHui JI. bpainsa (ans
C/enbIX 1 cnaboBuaaLLMX 0byyaroLmxcs).

8) cthopmMMpoOBaHHOCTb MpPeACTaB/EHNIA O MeCTe XWMWW B COBPEMEHHOW
Hay4YHOW KapTUHe Mupa; NOHWMaHWe Ponuv XMMUWU B (POPMUPOBaAHUM Kpyrosopa u
(hYHKLMOHANbHOM rPamOTHOCTU YesloBeKa A1 peLleHns NpakTUYecKnx 3agay;

9) BnageHWe OCHOBOMONAralvWMMMU XUMUYECKUMWU MOHATUAMWU, TEOPUSIMMU,
3aKOHaMM M 3aKOHOMEPHOCTAMMW;  YBEPEHHOe  M0/b30BaHUEe  XUMWUYECKOW
TEPMUHO/IOTMEA N CUMBOTNKOWA;

10) BnageHne OCHOBHbIMW METOJaMM Hay4HOr0 MO3HaHWUs, UCMOMb3yeMbIMU B
XUMUW: HabNoaeHne, onucaHne, N3MePeHNe, SKCNEePMMEHT; YMeHne obpabaTbiBaTb,
00BACHATL pe3ynbTaTbl MPOBEAEHHbIX OMbITOB W [eNaTb BblBOAbl, FOTOBHOCTb U
CNOCOOGHOCTb MPMMEHATb METO/AbI MO3HAHMSA NPU PELLEHMN MPAKTUYECKUX 3aaad,

11) chopMMPOBAHHOCTb YMEHMS fAaBaTb KO/IMYECTBEHHbIE OUEHKU U
MPOBOAMTbL pacyeTbl MO XUMUYECKUM (hOpMYy/iaM U YpaBHEHUSAM;

12) BnafgeHve npaBunaMy TeXHUKM 6e30MacHOCTM MpW  MUCNO/b30BaHUM
XUMUNYECKMNX BELLIECTB;

13) chopMMpOBaHHOCTb COBCTBEHHOM MO3MLMM MO OTHOLLEHNIO K XMMUYECKOA
MH(opMaLUK, noyyaemon U3 pasHbiX NCTOYHUKOB;

14) pns  obyyarwmMxcsi C  OrpPaHWYEHHbIMW BO3MOXHOCTAMW  3[0POBbS



oB/lageHne OCHOBHbIMW AOCTYMNHbIMW METOAaMWN HAYHYHOI0 NO3HaHUA,

15) pna cnenbiX U cnaboBuaawmMx o6ydatoLMXCs OBflafeHne rnpasuiamm
3anMcnm XUMUYECKMX (opMy/n C WCNONb30BaHWEM pesibeHO-TOYEYHON CUCTEMbI
0603Ha4veHunin JI. bpaiins;

16) cthopmMUpOBaHHOCTL MpPeACTaB/EHNMA O pPoAM M MecTe 6Guonorum B
COBPEMEHHOI Hay4YHOIN KapTUHe MUpa; MOHUMaHWe ponun 61monorun B POPMMpPoOBaHUM
Kpyrosopa u ()yHKLMOHa/IbHON rpaMOTHOCTU YenoBeKa A/ PeLleHns NPakTUYeCcKmnx
3ajauy;

17) BnageHne ocHoBononaraLWMMy NOHATUAMU U NPeACTaBIEHUAMIN O > BOW
npupoge, ee YPOBHEBO OpraHuM3auMM W 3BONKOLMW; YBEPEHHOE MNO/b30BaHUE
6M0N0rMYECKON TEPMUHONOTNEN N CUMBOJIMKOIA;

18) BnageHWe OCHOBHbIMW MeTOAaMW Hay4HOro MO3HaHWSA, MCMONb3yeMbIMU
Npu OGUONOTMYECKUX WCCEA0BaHUSAX XXMBbIX OOBLEKTOB M 3KOCUCTEM: OMUCaHWE,
n3MepeHue, npoBefeHNe HaONIOAEHWIA; BbISB/IEHWE W OLEHKA aHTPOMOreHHbIX
M3MEHEHWIA B NPUPOAE;

19) chopMUPOBAHHOCTb YMEHUI O0OBACHATb pe3ynbTaTbl OGUMONOrNYECKUX
9KCNEPVMMEHTOB, peLlaTb 3/1eMeHTapHble 6UONOrMYECKME 3adaun;

20) c(hopMMPOBAHHOCTb  COOGCTBEHHOM MO3ULMW MO  OTHOWIEHUHD K
61O0N0rNMYecKo UHGopMaL MK, NoNyyYaemMon 13 pasHbIX UCTOYHMKOB, K F106a/bHbIM
9KO/IOrMYecKMM npobaeMam 1 NyTam UX PeLleHus.

1.4. Konn4yecTBO 4aCOB Ha OCBOEHME NPOrpaMmbl y4eOHO ANCLUNNINHBI.:
MaKCUMasibHOIN y4ebHOIN Harpy3kmn obyuvatoulerocsi 117 yacos, B TOM YMCHE:
0653aTe/IbHOM ayAUTOPHOM y4ebHOW Harpy3ku obyuvatowierocst 117 4acos;

B TOM YMC/le Ha NpaKTU4yeckne 3aHAaTms 40 yacos.



2. CTPYKTYPA N COOEPXAHWE YYEBHOWN ANCLUMINHBI

2=1. O6bEM ANCUMNNNHBI U BUAbI Y4e6HON paboThl

Bug yye6HoW paboTbl O6beM yacos
MakcumanbHaa yuyebHas Harpyska (Bcero) 117
Obsas3atenbHasa ayantopHasa yuyebHas Harpyska (Bcero) 117
B TOM YuCne:
[MpaKTnyeckne 3aHATUS 40

MpomeXxyToyHasa attectaumsa (B hopme AMPdepeHLMpPoBaHHOIO 3a4eTa)



HanmeHoBaHue _

pasfenoB N Tem
1
PA3AE 1
PUN3SNKA
BeeneHue

Pasgen 1
Tema 1.1.
KnHemaTtnka

Tema 1.2.
OnHamuka.

2.2. TeMaTU4yecKuii NnaH 1 coep)kaHne y4yeOHOW AMCLUUNINHBLI « ECTECTBO3HAHME»

CojaepaHue y4ebHOro Matepuana, N1abopaTopHbIe.n NpaKTUYecKne paboThl,
camocTosiTeNbHas paboTa o6ydaroLmxcs, KypcoBas pa6oT
2

Cofep>xaHue yyebHOro matepuasna

®dun3nka — (hyHAameHTa/lbHas Hayka O npupofe. ECTecTBeHHO-Hay4HbI MeTo[,
No3HaHWA, ero BO3MOXXHOCTU W TpaHuLbl NPUMEHUMOCTU. DKCNEPUMEHT U Teopusa
B npouecce Mo3HaHUs npupoabl. MogenupoBaHue (U3NYECKUX ABNEHUA W
npoueccoB. ECTecTBEHHO-Hay4yHas  KapTMHa Mupa W ee  BaXKHeuwwue
cocTasnsowme. EAUHCTBO 3aKOHOB MPUPO/bI U COCTaBa BeLecTBa BO BceneHHOM.
OTKpbITUS B ()M3MKe — OCHOBa nNporpecca B TEXHWUKE W TEXHOOruu
Npon3BOACTBA.

MexaHunKa

Cofep>xaHune yyebHOro matepuana

MexaHunyeckoe [ABmxeHune. CucTema oTcyeTa. TpaekTopus OBMXKeHUA. [lyTb.
[MepemelleHme.

PaBHOMepemMeHHOE MPAMONNHeHoe ABMKeHNe. CKOPOCTb.

OTHOCMTE/IbHOCTb MEXAHUYECKOro [ABWKEHUS. 3aKOH C/IOXKEHUSA CKOPOCTEN.
"padhmkn aBUXKEHUS.

CpefiHAA CKOPOCTbL NMpu HEPaBHOMEPHOM ABWMXKeHNUU. MTHOBEHHas CKOPOCTb.
PaBHOYCKOpeHHOe NpPsSIMOSIMHENHOE ABMXeHMe. YckopeHme. CBo60oaHOe nafeHue
Ten.

KpuBonuHeliHoe [ABWXKeHWe. YrnoBas CKOPOCTb. PaBHOMepHOe ABWXeHWe Mo
OKPY>XHOCTW. LIeHTpoCTpemMuTenbHOE YCKOPEHUE.

CofepxaHne yyebHOro martepmana

Macca 1 cuna. BsammopgeinictBme Ten. 3akKOHbl AUMHAMUKW. Cunbl B MpUpofe.
Cnocobbl n3MepeHns cu.

NHepumanbHasa cuctema oTcyeTa. 3aKOH BCEMUPHOIO TAroTeHMsa. HeBeCOMOCTb.
MpakTnyeckoe 3aHATME Nol.

O6bem
yacoB
3
34

N

YpoBeHb
0CBOEHUA

4



Tema 1.3. 3aK0OHbI
COXpPaHeHns B
MeXaHuKe

Pasgen 2.
Tema 2.1.
MoneKkynapHas
(pu3mka.

Tema 2.2.
TepmognHamunka.

Pasgen 3.

iccnepoBaHue 3aBUCUMOCTUM CU/Ibl TPEHUA OT Macchl Tena

. CofepykaHue yue6HOro maTtepuana

mnynbc Tena. 3aKOH COXpaHeHUa UMnynbca. PeakTMBHOE ABMKEHUe.
MexaHunyeckaa paboTta. MowHoCTb. PaboTa Cubl TATOTEHUSA, CU/bl YNIPYTOCTU U
CW/bl TPEHUS.

MexaHunyeckasa 3Heprna. KuHeTudeckaa aHeprusa. KuHeTuyeckasa 3SHeprusa u
pabota. MNMoTeHumManbHas 3Heprusa B rpaBUTaLIOHHOM Mofe.

[MoTeHunanbHasa 3Heprua ynpyro Ae@OopMUpPOBaHHOIO Tena. 3aKOH COXpPaHeHus
MOSIHON MeXaHWYeCKOW 3Hepruu.

OCHOBbI MOJIEKY/ISIPHON (OU3UKU U TEPMOANHAMUKN

Cofep>xaHue yyebHOro matepmana

ATOMUCTMYECKAss Teopusa CTPOeHUsA BellecTBa. HabnwogeHusa 1 ONbIThl,
noaTBepXaaroLme aTOMHO-MONEKYIAPHOE CTPOEHME BELLECTBa.

Maccbl ¥ pa3mepbl Mofekyn. TensoBoe [ABWM)KEHWE 4acTuL, BeLyecTBa.
BpoyHOBCKOE ABMKEHUE.

NpeanbHblil ra3. TemnepaTypa Kak Mepa cpefHell KNHeTUYEeCKOW 3Heprumn yactul,
YpaBHeHMe COCTOAHMA NAeanbHOMo rasa. 13onpoLecchbl U nx rpauku.
OObACHEHMe arperaTHbIX COCTOSHWI BelecTBa M (Ha30BbIX MEPEXOA0B MeXAy
HVMMW Ha OCHOBE aTOMHO-MOJIEKY/ISIPHbLIX NPeACTaBIEHWA,

CBA3b MeXay [aBfleHWEM W CPefHEeN KMHETMYECKOWN 3Hepruell MONEKyn rasa.
PaboTa rasa.

Mogenb YXUIKOCTW. [ToBepXHOCTHOE HaTAXXeHune 7 cMayuBaHue.
Kpuctannunueckume n amopHble BelecTsa. XXunakue Kpucta bl

Cofep>kaHune y4yebHOro matepuana

BHyTpeHHAS 3Heprusa. Pabota u TenjooTgaya KakK Crnocobbl U3MeHeHUs
BHYTPEHHEN 3Heprun. INepeblil U BTOPOIN 3aKOHbI TEPMOAUHAMUKMN.

MpuHUMNbl AeAcTBUA TennoBbiX MawwuH. KM/ TennoBbIX asurateneidl. TennoBble
MalWHbl U UX TNPUMEHeHWe. IKONOrn4Yeckme npob/emMbl, CBSA3aHHbIE C
NPYMEHEHMEM TENOBbLIX MalUWH, 1 NPO6/eMbl 3HeprocbepexxeHuns.

OCHOBbI 3/1eKTPOAVHAMUKMN



Tema 3.1.

QneKTpocTaTuKa.

Tema 3.2.

MOCTOAHHbIN TOK.

Tema 3.3

MarHmuTHoe none.

Paspgen 4.
Tema 4.1
MexaHnyeckune
KonebaHus u
BOJIHbI.

Tema 4.2

ANEKTPOMArHnTHbIE

KonebaHusa u

Cofep>xaHune y4ebHOro matepuana

B3anmogencTBMe 3apsdKeHHbIX Tesl. DNeKTpuyecKnin 3apaf. 3akoH COXpaHeHus
3NEeKTPUYecKoro 3apaga. 3akoH KyrnoHa.

ONEeKTPOCTaTUYECKOE MNOJIE, EF0 OCHOBHbIE XapaKTEPUCTUKN U CBA3b MeXAY HUMMW.
[MpoBOAHMKM N N30M1ATOPLI B 3/1EKTPOCTATUYECKOM MOJE.

ANeKTpuyeckas eMKOCTb KOHAEeHcaTopa. SHeprua aNeKTpocTaTMyeckoro nons.
Cofep>xaHune yyebHOro matepuana

MMOCTOAHHBIN 3NEKTPUYECKUA TOK. Cuna TOKa, HanpsKeHue, 3NeKTpUYeckoe
conpoTtmeneHme. 3akoH Oma Ans yvacTka Lenu 1 NoaHOM 31eKTPUYECKONW Lenw..
PaboTta M MOLHOCTb MOCTOSHHOrO TOKa. 3akoH [pkoyns—I/leHua. TennoBoe
[EeNCTBUe 3/IEKTPUYECKOT0 TOKa. DNEKTPUUYECKUIA TOK B pas3/IMYHbIX cpeaax.
NpakTnyeckoe 3aHATNE No2.

C60pKa 3MeKTpMYeCcKOW Lenn u M3MepeHue CW/bl TOKa WM HanpsKeHus Ha ee
pa3IMYHbIX yyacTKax.

Cofep>xaHune yyebHOro matepuana

MarHuTHOe nose U ero OCHOBHbIE XapaKTePUCTUKW. [elACTBME MarHUTHOrO Mosis
Ha NPOBOAHMK C TOKOM. 3aKOH AMnepa. dnekTpoasuratens. Cuna JlopeHua.
fBNeHne 3MeKTPOMArHUTHOW MHAYKUUKW. 3aKOH 3M1eKTPOMarHUTHON WHAYKLUWW.
MpaBuno fleHua. CamoMHAYKUNA. NHOYKTUBHOCTb. QHEPrna MarHUTHOro nons.
Kone6aHnsa v BOMHbI

Cofep>xaHune yyebHOro matepuana

CBob6ogHble  KonebaHusa. [llepuod, 4actoTa WM aMnanTyaa  KoniebaHwi,
FapmMoHMYeckne KonebaHmsi. MaTeMaTUyeCKUin 1 MPY>XWUHHbIA  MasTHUKW.
[MpeBpaLleHne 3Heprum npyu rapMoOHNYeCcKnX KonebaHunax.

MexaHu4yecKkne BOMHbI U UX BUAbl. 3BYKOBble BOJIHbI. YNbTPa3BYyKOBble BOJIHbI.
Y NnbTpa3ByK 1 ero UCNo/sb30BaHNE B MeAULIMHE N TEXHUKE.

MpaKTnyeckoe 3aHATHE Ne3.

N3yyeHne KonebaHini MaTeMaTUYECKOr0 MasTHUKA.

Cofep>xaHune yyebHOro matepuana

CB060OAHbIE 3/IEKTPOMarHUTHbIE KosiebaHus. KonebaTenbHblil KOHTYp. dopmyna
TomcoHa. BbIHY)X4eHHblE 3/1IeKTPOMarHUTHble KonebaHus. [TapmMoOHWU4YecKune



BO/THbI.

Tema 4.3
CBeTOBbI€ BOJIHbI.

Pasgen 5.
Tema 5.1
KBaHTOBbIE
CBOWCTBA CBETA.

Tema 5.2
dun3nka atoma.

Tema 5.3
Pun3nkKa aTOMHOro

3MIEKTPOMArHuUTHble KonebaHus. ONEKTPUYECKUA pe30HaHC. [epemMeHHbIn TOK.
AnekTporeHepartop. [llonyyeHve ¥ nepegava 3MeKTPosHeprun. [pobnemsl
3HeprocbepexeHus.

ANeKTPOMarHUTHoe rnone. ONEeKTPOMarHUTHbIe BOJIHbI. CKopocCTb
3NEeKTPOMarHUTHbIX  BOMH.  [lpuMHUWMNbLI  paguMocBASM U TeNeBUAEHMUA.
icnonb3oBaHne 3NEKTPOMarHUTHbLIX BOJH PasfIvyHOro AnanasoHa B TeXHNYECKNX
CpeAcTBax CBA3W, MefMLUUHe, NPU U3y4YeHU CBOWCTB BELLEeCTBa.

EMKOCTHOE W MHAYKTMBHOE COMPOTUB/IEHUA MepeMeHHOro Toka. 3akoH Oma ans
3NIEKTPUYECKON LEenn nepemMeHHOro Toka. Pabota M MOLWLHOCTb MNEpeMeHHOro
TOKa.

eHepaTopbl TOKa. TpaHcopmartopbl. TOKM BbICOKOW 4acToTbl. [lonyyeHwue,
nepegava v pacnpegeneHne 3neKTPo3Heprun.

Cofep>xaHune yyebHOro matepuana

Pa3BuTWe NpeAcTaB/ieHWIn 0 NPUPoLe CBeTa. 3aKOHbl OTPaXXEHUS W MpPesioM/IeHMNS
ceeta. WHTepmepeHuma ceeta. Audgpakuma cseta. AugpakuMOHHAA peLleTka.
Monapusaumna ceeta. [iucnepcusa ceeTa.

NnH3bl. dopMyna TOHKOM NMH3bl. ONTUYeCcKue Npuoopsl.

NpaKTuyeckoe 3aHATUE No4.

N3yueHne nHTephepeHLmMm 1 gndpaxkLmy ceeTa.

AneMeHTbl KBaHTOBOW (DU3NKN

Cofep>kaHue yyebHOro matepuana

PaBHOBECHOe  TenjoBOe  W3NTyYeHWUe. KBaHTOBad  runotesa  [lnaHkKa.
POTOINEKTPUYECKMI  IPdeKT.  YpaBHeHVMe  OWHLWITENHA A1 BHELUHEro
(oToapdpekTa. POTOH. [aBneHune cseTa. [yannsm CBOMCTB CBeTA.

Cofep>xaHune yyebHOro martepmana

Mopgenu ctpoeHus atoma. OnbIT Pesepdoppa. MNoctynatel Bopa. O6bAcHeHME
NIMHeAYaToro CrekTpa BOAOPOAA Ha OCHOBe KBaHTOBbIX MOCTynatoB bopa.
[MornowieHne M wucnyckaHue csBeta atomom. KBaHTOBas 3Heprusa. [lpuHUMN
[eACTBMA W ucrofnb3oBaHMe fasepa. ONTUYecKas CMNEKTPOCKOMWUA KakK MEeTO[,
N3yyeHUs COCTaBa BELLECTBA.

Cofep>aHue yyebHOro matepuana

CocTaB M CTpPOeHMe aTOMHOro sgpa. CBOWCTBA SAEPHbIX CWUMN. DHEPrus CBA3N U



sapa un
3NeMEHTapPHbIX
yacTuu,

Pasgen 6.
Tema 6.1
CTpoeHue u
pasBuTue
BceneHHoM.
Tema 6.2
[MpoucxoxaeHne
ConHeyYHow
CUCTEMDI.

Pasgen 2.
XNMUHA
Tema 2.1

2.1.1.
BBeneHue.
OCHOBHbIE MOHATUSA
N 3aKOHbI XUMUN

AeeKT Maccbl aTOMHOr0 a4pa.

Pafn0aKTUBHOCTb. Buabl pagnoakTyBHbIX MpeBpaLleHnid. 3aKoH pagnoakTUBHOIO
pacnaga. CBOWCTBa WOHU3MPYIOLWNX AOEPHbIX W3NYYEHUA. PaanoakTUBHbIE
N3NYUYEHUSI N UX BO3AENCTBUE Ha XXUBblE OPraHn3mbl. AepHble peakunn. AaepHas
3HepreTnKa. dnemeHTapHble YacTulbl. PyHAAMeHTabHbIE B3aUMOAENCTBUS.
NMpakTnyeckoe 3aHATNE No 5.

M3yyeHne TPeKoB 3apsXKeHHbIX YacTuL, N0 rOTOBbIM (hOTOrpadusam.

BceneHHasa n ee aBonouund.

CopepxaHue yyebHoro matepuana

Kocmonorus. 3Be3fbl. TepmosigepHbii  cuHTE3. Mopenb  pacLunpsitoLLencs
BceneHHOM.

[MpoTocosHUe ¥ npoTonsiaHeTHble ob6naka. O6pa3oBaHue naHeT. [pobnema
CYLLECTBOBaHMS BHE3EMHbIX LMBUNM3aLniA. CoBpeMeHHas (usmyeckass KapTuHa
mMupa.

O6Las 1 HeopraHMyeckKas Xumus

CopepxaHue yye6HOro matepuana

XuMmnyeckas KapTuHa Mmpa Kak cocTaBHasi 4acTb eCTECTBEHHO-HayUYHOW KapTUHbI
Mupa. Ponib XMMUW B XXWU3HW COBPEMEHHOrO obulecTBa. HoBelwmne AOCTUXEHUS
XUMUYECKON HayKW B MiaHe pasBUTUSA TEXHOMOMMIA: XUMUYECKas TEXHOMNOMNsS—
OMOTEXHONOIUSS— HaHOTEXHONOrna. TIpUMEHeHWe AOCTVDKEHWUA COBPEMEHHOIA
XUMUN B TyMaHWUTapHOW cdiepe AesTeNbHOCTU obulectBa MpeamMeT XUMUN.
BeuiectBo. ATOM. Monekyna. XUMWUYECKUA 3N1EMEHT U (POPMbl  €ro
CyLlecTBoBaHMA. [poCTbie 1 CNOXHbIe BellecTsa. ANNOTPONNUA U ee NPUYMHBI.

JemMoHcTpaynm

44
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2.1.2.
[MepnoanyecKunia
3aKOH 1"
Nepuognyeckas
cuctema
XUMUNYECKNX
3/1IEMEHTOB
O.N.MeHzeneesa u
CTPOeHne aToma

2.1.3.
CTpoeHue
BeLlecTBa

2.1.4.
Bopga. PacTtsopbl.

Habop mojeneii aToMOB 1 MONEKY/N.

N3mepeHne BewectBa. OCHOBHblE 3aKOHbl XMMUK. Macca atomMoB KU MOJEeKy.
ATOMHada eguMHuLa Maccbl. OTHOCUTENbHbIE aTOMHad W MONeKynspHas Macchbl.
KonnyectBo BellecTsa.

MocTosHHas ABoragpo. MonspHas macca. 3akoH ABoragpo. MonsipHblil 06bem
rasos.

PacuyeTbl N0 XMMUYECKUM (DOPMY/IaMm.

3aKOoH coxpaHeHusa Macchbl BELLECTBa.

Cofep>xaHue yye6HOro matepuana

OTKpbIThe [lepuofanyeckoro 3akoHa. [lepuopuyeckasa cuUcTeMa XUMWYECKUX
anemeHToB [. . MeHfeneeBa Kak rpayuyeckoe otobpaxeHue NMepnogmyeckoro
3aKoHa. lNeproanyecknii 3aKOH U CUCTEMa B CBETE YYEHMS O CTPOEHUM aToMma.
3aKOHOMEpPHOCTN M3MEHeHWA CTPOEHUA 3MIEKTPOHHbLIX 060/104eK aTOMOB U
XUMUYECKNX CBOWCTB 06pasyeMblX 3/IEMEHTaMU MPOCTbIX U CNOXHbIX BELLECTB.
3HayeHve [lepvoamMYecKoro 3akoHa W TepuoAMYEcKOn CUCTEMbI XUMUYECKMX
anemeHToB . . MeHaeneesa Ans pasBuUTUA HAYKW U NOHMMaHNS

XUMUYECKON KapTuHbI MUpa.

JemMoHcTpaumn:

Pa3nnuHble  (opMbl  [MepnognMyeckod  CUCTEMbl  XMMMWUYECKUX  3/1EMEHTOB
O.1.MeHpeneesa.

Cofep>xaHue yyebHOro matepumana

Mpupoga xumu4yeckor cBA3n. KoBaneHTHas CBA3b: HemnonsipHas W MNOASpHas.
oHHasa cBA3b. KaTuMOHbI U aHMOHbI. MeTannnyeckaa cBsa3b. BogoponHaa CBA3b.
B3anMOCBA3b KPUCTA/I/INYECKUX PELLETOK BeWeCcTB C pas/IMyHbIMU  TUMamm
XUMUNYECKOWN CBA3N.

JemoHcTpauymns

O6pasLbl BELECTB M MaTePUAsioB C pasIMYHbIMU TUNAMU XUMNYECKOWN CBSA3MN.
Cofep>xaHue yyebHOro matepuana

Bogfa B npupoge, 6bITy, TEXHUKE W Ha NPON3BOACTBE. PUNYECKME Y XUMUYECKUE
CBOWCTBa BOAbl. 3arpsA3HUTENM BOAbl M CNOCO6GbI OUMCTKW. XKecTkas Boja WU ee
yMAryeHue.



2.1.4.1 Xnmunyeckue
peakuun.

2.1.5.
Knaccuukayms
HeopraHM4yecKunx
COeINHEHWNI N NX

CBOWCTBA.

2151
MeTannsbl.
HemeTtansbl.

OnpecHeHve BoAbl. ArperaTHble COCTOSIHMA BOAbl M ee nepexodbl U3 OfHOro
arperaTHoOro CoCcTofiHUA B Apyroe.

PacTBopeHVe TBepAbIX BELLECTB U ra3oB. 3aBMCMMOCTb PAaCTBOPUMMOCTU TBepAbIX
BELLECTB W rasoB OT Temnepatypbl. MaccoBad [ona BeLecTBa B pPacTBOpe Kak
CNocob BbIpaXXeHMsA cocTaBa pacTBopa.

JeMoHcTpauusa

Pun3myeckme CBOMCTBA BOAbI: MOBEPXHOCTHOE HATSHXKEHME, CMaYmBaHMe.
Cofep>xaHue yyebHOro matepumana

MoHATME O XMMWUYECKOM peakumu. Tunbl XUMUYECKUX peakuunin. CKOpocTb
peakumMm 1 (hakTopbl, OT KOTOPbIX OHAa 3aBUCUT. TenjoBoi aPEEeKT XMMUYECKOA
peakumn. XumMmn4yeckoe paBHOBECKE U CNOCOObLI ero CMeLLeHus.

JeMoHcTpauns

XVMUYecKme peakumm C BblaeNeHem TenaoThl.

O6paTMMOCTb XUMUYECKNX peaKLni.

MpakTnyeckoe 3aHATUE Nol

3aBNCMMOCTb CKOPOCTM XUMNYECKOIN peakumn OT pasInyHbIX PaKTopoB
(TemnepaTypbl, KOHLEHTpaLMKX BELLECTB, AeNCTBUA KaTamM3aTopos).

Cofep>xaHue y4yebHOro matepuana

OKcuabl, KUCNOTbl, OCHOBaHMA, COMU. XMMUYECKME CBOMCTBA OCHOBHbIX K/1acCOB
HeopraHNMYeCcKNX CoeMHEHNIA B CBETE TEOPUM 3NEKTPONIUTUYECKON AuccoLmanmnin,
MoHaTMe o rugponuse coneil. Cpega BOAHbLIX pPacTBOPOB COMeEW:  Kucnas,
HelTpanbHas, WenoyHas. BogopofHblil nokasatens pH pacTeopa.

[MpakTuyeckoe 3aHATUANS 2

Peakuuy 06MeHa B BOAHbIX pacTBOpax 3/IEKTPO/INTOB.

OnpepgeneHune pH pacteopa conei.

Cofep>xxaHue yyebHOro matepuana

O6wme (U3nMYecKMe W XMMUYECKMe CBOICTBA MeTannoB, O06YCNOBNEHHbIE
CTPOEHVMEM  aTOMOB U KPUCTI/IOB M MOJIOXKEHWEM  METanioB B
3NEKTPOXUMUYECKOM psifly HampsdkeHuid. O6Lue Cnocobbl NoayUYeHUs MeTasos.
CnnaBbl: YepHble 1 LBETHbIE. KOppo3us MeTanioB 1 CNOCOGb! 3alLUThl OT Hee.
HemeTannbl. O6Las XapakTepUCTMKA [NaBHbIX MOAFPYNN HEMETaifoB  Ha
npumMepe ranoreHoB. OKUCNUTENbHO-BOCCTAHOBUTE/NbHbIE CBOWCTBA HEMETA//IOB.



Tema 2.2

2.2.1.
OCHOBHbI€e MOHATUS
OpraHn4ecKom
XUMUK U Teopus
CTPOEHMA
OpraHM4yecKmnx
COeIMHEHNI

2.2.2.
Yrnesogoposbl

BaxHelwne coefMHEHUS METa//IOB U HEMETA/INIOB B NMPUPOAE W XO3SNCTBEHHOIA
[eATe/IbHOCTU  YenoBeKa. 3aliuMTa OKpyXKalolled cpefbl OT  3arpsa3HeHus
TSXKeNbIMU MeTannamu, coeguHeHNAMN a3oTa, cepbl, yrneposa.

JemMoHcTpauymnu:

B3anmogeiicTBue MeTannoB C HemeTannamMu (UMHKa C CEpoi, antoMuUHUA C
AI0A40M), pacTBOpaMu KUCNOT U LLENOYENA.

CopeHne meTannoB (LUMHKA, XXenesa, MarHus) B KUCIOPOJe.

B3anmogelicTBre a30THOW Y KOHLEHTPMPOBAHHON CEpHOM KUCOT C MeAbHO.
BoccTaHoBUTE bHbIE CBOMCTBA META/I/I0B.

XUMUYeCKMe CBOMCTBA COEAMHEHNIN MeTaNOB.

3awmnTa OKpyXKalolled cpefbl  OT  3arpsAsHEHUs  TSHKeNbIMW  MeTannamu,
coefMHeHNAMU a30Ta, Cepbl, yrnepoa.

[MpakTnyeckoe 3aHATUA N3

B3anmo/elcTBMEe META/I0B C pacTBOpPamMm KUCIOT 1 COJei.

OpraHunyeckasa Xxumuns

CofiepXXaHue yue6HOro matepuana

MoHATME n3omepumn. Buabl nsomepun: CTpykTypHas (YrnepogHoro cKeneta,
MONOXEHMNSA KPaTHOM CBA3M MU (DYHKLMOHANbHOM FPYnnbl), MPOCTPaHCTBEHHAS.
MHoOroo6pasue opraHM4eckmux COefMHEHNIA.

Cofep>xaHne yyebHOro matepuana

MpefencHble M HenpefenoHble yrnesofgopodbl. CTpoeHWe yrnesof0pOAO0B,
XapakTepHble  XMMWYEecKMe  CBOWCTBa  YI/eBOAOPOAOB.  [lpefcTaBuTeNn
YrNeBoAOPOLOB: MeTaH, 3TWeH, aueTuieH, 6eH3o.. NpumeHeHWe yrneso40poL0B
B OpraHn4eckom cuHTe3e. Peakuusa nonvmepusauunn.

HeTb, ras, KaMeHHbI Yrofb - NPUPOAHbLIE MCTOYHUKM YT/IEBOLOPOLOB.
JemoHcTpaunu:

MMony4yeHne 3TWNeHa W ero B3aMMOLENCTBME C pacTBOPOM MepMaHraHata Kaaus,
OPOMHOI BOAOMN.
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2.2.3.
Kucnopogacogepxa
LYie OpraHnYyecKme

coeauHeHus

2.2.4.
A3oTcogepxaLyme
opraHu4yeckue
CoeanHeHMA.

2.2.5.
[MnacTmacchl n
BOJIOKHA.

CofaepxxaHue y4ebHOro Matepuana

CnunpTbl, KAPOOHOBbIE KUCMOTbI U CNOXHbIe 3OMPbI: X CTPOEHWNE W XapaKTepHble
XUMUYeCKne CcBOICTBa. MMpeacTaBUTENN KUCNOPOACOAEPXKALLMX OPraHNYecKunx
COeAVHEHWIA: MEeTWMOBbIA U 3TUNOBbIA CNUPTbI, TNMLEPUH, YKCYCHas KWCNoTa.
MbINa Kak CONM BbICLLIMX KapOOHOBBLIX KUCMOT. XKMPbl KaK CMOXHble 3(MpbI.
YrneBoAbl: NHOK03a, Kpaxmas, Lienntonosa.

JeMoHcTpaynn:

KauecTBeHHas peakums Ha rnLepuH.

MpakTnyeckoe 3aHATUAN2S

XUMUYeCKMe CBONCTBA YKCYCHOMW KWUCMOTbI: B3aMMOAENCTBME C MHAMKATOpaMMu,
metasinamu (Mg), ¢ ocHoBaHuAMU (Cn(OH)2 1 ocHoBHbIMKU okcuaamn (CunO).

Cofep>xaHne y4ebHOro matepuana

AMWHbI, aMUHOKNCNOTbI, 6enkn. CTpoeHne 1 buonornyeckas yHKUMS GeNKoB.
XMMUUeckne CBOMCTBa 0enkoB. [eHeTMYeckas CBS3b  MeXay Kiaccamu
OpraHNYeCcKnX COeNHEHNIA.

JeMoHcTpauun:

LiBeTHble peakunn 6enKos.

[NMpakTnyeckoe 3aHATUA NedS

Ob6patnmas 1 HeobpaTMMas AeHaTypauuns 6enKos.

Cofep>xaHue yyebHOro matepuana

[MoHATME O nnacTMmaccax. TepMOniacTU4YHble U TEPMOPEAKTUBHbIE MOMNUMEpDI.
OTpenbHble MpeacTaBUTENIM  CUHTETUYECKMX W WUCKYCCTBEHHbLIX MOJIMMEPOB:
(heHONO(hOpMasIbAErNAHbIE CMOJbl, MONMBUHUIXNOPUL, Ted/10H,
uennynona.rfMoHATre 0 XUMUYECKUX BOSIOKHAX. HaTypasibHble, CUHTETUYECKME U
MCKYCCTBEHHble BOMOKHA. OTAenbHble MPeACTaBUTENN XUMUYECKUX BOJIOKOH:
auetatHoe (TpuaueTaTHbI LWeNK) W BWUCKO3HOE BOMIOKHA, BUHWIX/IOPUAHbIE
(XNOpUH),  MONUHUTPWUbHbIE  (HUTPOH),MoNMaMuAHble  (KanpoH,  HEWoH),
NnonnapupHble (nascaH).

JemoHCcTpaums

Pa3nnyHble BMAbI NIACTMACC M BOSIOKOH.

1,2



Tema 2.3 Xumusa u
YKN3Hb
2.3.1. Xnmuna un
OpraHun3m Yyenoseka

2.3.2.Xnmunsa B
ObITY

Paszgen 3,
BENOTOTI NA
Tema 3.1.
bruonorna —
COBOKYIMHOCTb HayK
0 XKUBOW Npupose.
MeToAbl Hay4yHOro
NMO3HaHWA B
oronorun.

Tema 3.2.KneTKa.

MpakTnyeckre 3aHATUANG
OnpegfeneHne pasnnyHbIX BUAOB XUMUYECKNX BOJIOKOH.
O3HakKoM/IeHNe C CUHTETUYECKMMW M UCKYCCTBEHHBLIMW MONNMEPAMMU.

Copep>aHue yuebHOro matepuana

XVMUUYeckne  3neMeHTbl B opraHusme  denoBeka.  OpraHuuyeckume U
HeopraHuyecKume BELLLECTBA. OCHOBHble XKN3HEHHO HEe06X0ANMble
COeIMHEHUN:6ENKN, YINEBOAbl, >XWUPbl, BUTAMWHbI. YTNEeBOAbl — [NaBHbIN
MCTOYHMK SHEPrMn opraHmsMa. Ponb XKMPOB B OpraHuame. XOMecTepuH U €ero
ponb B 3[0pOBbe YenoBeka.MUHepanbHble BeLlecTBA B MPOAYKTaX MUTaHWS,
nuLeBble 106aBKN. CHanaHCMPOBaHHOE MUTAHNUE.

CopaepykaHue y4ye6HOro matepumana

Bopga. KauecTBo Bofbl. MotoLme n yucTsawme cpeacTtsa. NpaBuna 6e30nacHoON
paboTbl CO cpefcTBaMy ObITOBOV XUMUN.

Cogep>kaHne y4yebHOro matepuana

YXuBas npupoga Kak 006bEKT n3yyeHUs 6ronorun. Metombl UCCNeLOBaAHUS YXXMUBOWA
npupogbl B 6uonoruun. OnpegeneHve >XWU3HU (C NpUB/IEYEHUEM MaTepuana u3
pasgenoB UK 1N XUMUK). Y POBHU OpraHmn3aLmm >XuU3HW.

JdemoHcTpaunm

YPOBHU OpraHunsaLmm >XnsHu.

MeTobl MO3HAHUS XXMBOWN NPUPOLbI.

Cogep>kaHne yyebHOro matepuana



Tema: 3.3.00meH
BELLIECTB U
npeBpaLleHmne

NcTopusa nsyyeHns KneTkn. OCHOBHbIE MOMIOXEHUA K/IETOYHOW Teopun. KrneTka -
CTPYKTYPHO-(DYHKUWOHabHAA  (3/IeMeHTapHas) eauHuua  >kusHu.  CTpoeHwme
KNEeTKN. [MpoKapuoTbl U 3yKapuoTbl — HU3LWIME W BbICWINE K/ETOYHbIE
opraHmsmbl.  OCHOBHble  CTPYKTYPHble  KOMMOHEHTbI  KNEeTKM  3yKapuoT.
MoBEPXHOCTHbIA annapar. CxemMaTuyHoe OnucaHue >KMAKOCTHO-MO3anYyHOIA
MOAENN K/eTOYHbIX MembOpaH. LiuTonnasma — BHYTPeHHAS cpefa KIeTKW,
opraHougbl (opraHensibl). KnetoyHoe dagpo. PyHKUMA agpa:  XpaHeHwue,
BOCNpOM3BeAeHe W Mepefavya HacneACTBEHHON WHQopmaummn, perynayus
XUMNYECKOW aKTUBHOCTU KNeTKU. CTpyKTypa MU (DYHKLUN XPOMOCOM. AYTOCOMbI
W NON0Bble XPOMOCOMbI. MaTepnanbHoe eAuHCTBO OKpPY>XKaloLWero Mupa u
XUMUYECKWIA COCTaB XMBbIX OpraHnM3MoB. buonormnyeckoe sHaueHMe XUMUYECKNX
3NeMeHTOB. HeopraHnyeckue BeLleCcTBa B COCTaBe K/eTKW. Ponb BOAbl Kak
pacTBOpMTENs WM OCHOBHOIMO KOMMOHEHTA BHYTPEHHEN cpefbl OpPraHM3Mos.
HeopraHnyeckue WOHbI. Yrnesogbl W nunuabl B Knetke. CTpyKTypa U
ounonornyeckne MyHKUMM 6enkoB. AMWUHOKMCNOTbI — MOHOMEpPbI 6GenKos.
CTpoeHue HYK/IeoTUAO0B M CTPYKTypa NoMHyKneoTuaHbiX uened OHK n PHK,
AT®. HekneToyHOe CTPOEHUE, >KU3HEHHbIA LMK1 W ero 3aBUCUMOCTb OT
KNeToYHbIX  (POpPM  >KM3HW. Bupycbl —  B030yAuTeNIM  UHPEKLUMOHHBIX
3ab0neBaHUin; noHATME 06 OHKOBMpYCax. Bupyc ummyHogedumumTta 4enoBeka
(BWUY). Mpodunaktnka BUY-nHpexLmm.

JemMoHcTpauun

CTpoeHue MosneKy bl 6enka.

CTtpoeHne monekynsl AHK.

CTpoeHue KNeTKu.

CTpoeHne KNETOK NPOKapuoT N 3yKapmor.

CTpoeHune Bupyca

MpakTnyeckoe 3aHATME 1. HabntogeHve KNETOK pacTeHWU N XXUBOTHBLIX MOA
MUKPOCKOMOM Ha rOTOBbIX MUKponpenapatax W ux onucaHue. CpaBHeHue
CTPOEHUSA KNETOK PaCTEHUIN U XXUBOTHbIX.

Cofep>xaHne yyebHOro matepuana

MnacTnyecknii N aHepreTMyeckuin obmeH. CTpoeHMe U (DYHKUUM  XPOMOCOM.
OHK — HocuTenb HacneAcTBeHHoOW wHopmauun. Pennukauma OHK. TeH.



3HEepPrum B K/ETKE.
YKV3HEHHbIN UMK
KNETKMW.
Tema 3.4.
OpraHusm.

CeHeTUYecKuni Kof. BuocuHTe3 6enka.
MpaKTuyeckoe 3aHATUE 2, CpaBHEHNE CTPOEHUS K/IETOK PacTEHUI N XKUBOTHbIX.

CopepxaHue y4yebHOro matepmana

OpraHusm — eauHoe uenoe. MHoroo6bpasne opraHnamMoB. O6MeH BeLLECTBOM W
3Hepruen ¢ OKpyXaloLlen cpefioi Kak Heo6X0AMMOE YCNOBMe CYLLECTBOBaHUS
XMBbIX cucteM. Cnoco6HOCTb K CaMOBOCMPOWM3BEAEHNIO — OfHa M3 OCHOBHbIX
0COOGEHHOCTEN XMBbIX OPraHM3mMoB. [leNneHne KNeTku — OCHOBa PoCTa, pa3BUTUS
N pasMHOXEHWA OpraHu3moB. becnonoe pasMHOXeHwue. [1onoBol npouecc K
NnonoBoe pasMHOXeHue. OnnofoTBOPeHUE, €ero 6MoNorMyeckoe 3HayeHwue.
[MoHATMe 06 MHAMBMAYa/SIbHOM (OHTOreHes), amMOpuMoHa/IbHOM (3MOGpUOreHes) u
NoCcTaMbpnMoHanbLHOM pa3suUTUN. WVHOMBMAYaNlbHOe pa3BUTUE YesioBeKa W ero
BO3MOXHble HapyuweHusd. O6ume npeacTaBneHUs 0  Hac/eACTBEHHOCTU U
N3MEeHYMBOCTWN. [eHeTUYeckas TepPMUHOMOrNSA U CUMBOMMKA. 3aKOHOMEPHOCTW
HacnefoBaHus. HacnegoBaHue Mpu3HakoB Yy 4yenoBeka. [10/10Bble XPOMOCOMBI.
CuennieHHoe C nosioM HacnegoBaHwe. HacnefacTBeHHble 60Me3HM YenoBeka, WX
NPUYMHLE U npodunaktTMka. CoBpeMeHHble MPeACTaB/eHUS O FeHE U TeHOMe.
(eHeTU4YeCcKMe  3aKOHOMEPHOCTW  M3MeHuYMBOoCTU.  Knaccuukaums  ¢opm
M3MEHYMBOCTW. BnnsiHme MyTareHoOB Ha opraHusm 4venoBeka. [peameT, 3agayun u
MeTOoAbl cenekunn. ['eHeTUYeCKMe 3aKOHOMEPHOCTU cenekuuun. YueHme H. .
BaBnioBa 0 LEHTpPaxX MHOroo6pasnsi U NPOUCXOXAEHUS KYNbTYPHbIX PacTEHWUNA.
BuotexHonorus, ee AOCTUXEHUS, NMEPCNEKTMBbLI Pa3BUTUS.

JemoHcTpaumn

O6MeH BeLLeCTB W MNpeBpaLleHns Heprumn B KneTke. [eneHne KNetknm (MUTO3,
Melio3). Cnocobbl 6ecnonoro pasMHoXeHusi. ONMOAOTBOPEHWE Y pacTeHUin u
XXMBOTHbIX. MHAMBMAYa/IbHOE pa3BUTME OpraHm3ma. HacneacTBeHHble 60/1€3HM
yenioBeka. BnumsHue ankoronnsma, HapKoOMaHumM, KypeHus Ha Hac/ieaCcTBEHHOCTD.
MyTauun. MoandukaumoHHass W3MEHUMBOCTb. LIeHTpbl  MHOroo6pasusa U
MPOUCXOXAEHNS KYNbTYPHbIX pacTeHuUi. VICKyCCTBEHHbIN 0T60p. MccnegoBaHus
B 06/1aCTV GUOTEXHO/OTUN.

MpakTnyeckoe 3aHATUe 3. PelleHne 3neMeHTapHbIX FreHeTUYeCcKMx 3agau.
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Tema: 3.5.
NHamBuayansHoe
pasBuTue
OpraHn3moB.

Tema 3.6.
Bua.

NMpakTnyeckoe 3aHATME 4. AHaNN3 N OLEHKA 3TUYECKUX acCMeKTOB pPasBUTUSA
HEKOTOPbIX UCCNef0BaHNA B GUOTEXHONOTUN.

Cofep>xaHue yyebHOro matepuana

OM6pMOHaNbHbIA  3Tan  OHTOreHe3a. OCHOBHble CTaAuMM  3MOPUMOHASIBHOIO
pa3sntusa. OpraHoreHes. MocTambpuroHanbHoe pa3suTre. CXOLCTBO 3apOAblLUeid
npeAcTaBUTENe  pasHblIX TPYNMn  MO3BOHOYHBLIX KaK CBWAETENbCTBO nx
3BOJIOLMOHHOI0 poAcTBa. NpUYMHbI HapyLLEeHWA B pa3BUTUW OpraHU3MOB.
Cofep>xaHue yyebHOro matepuana

JBOMIOUMOHHAS Teopus U ee posib B (HOPMUPOBaHUM COBPEMEHHON €CTECTBEHHO
Hay4YHON KapTWHblI Mupa. Bug, ero kputepun. Tlonynsaumsa Kak CTPYKTYpHas
eanHULA Buga u  3sonwouun. CuHTeTudeckad Teopua asonounn  (CTI).
ABunxyline cunbl 3BoNOUUN B COOTBETCTBUM ¢ CT3. Pe3ynbTatbl 3BONHOLUN.
CoxpaHeHve MHOroo6pasvs BWLOB KaK OCHOBa YCTOMYMBOrO pPasBUTUSA
onocepbl. MpuuMHbL  BbIMUpPaHUA  BUAOB. BuonorMyeckuin  nporpecc u
ovonornyecknii perpecc. UNOTE3bl MPOUCXOXKAEHUA XKU3HWU. Y CNIOXHEHWE
XUBbIX OpraHn3mMoB Ha 3em/se B npoLecce 3BOMOUUM. AHTPOMNOreHe3 u ero
3aKOHOMepHOCTW. [loKa3aTenbCTBa POACTBa YenoBeka C  MAeKonuTarowumu
XXUBOTHbIMW.  JKOMOrMYyeckme  (DakTopbl  AHTPOMOreHesa:  YC/NOXXHEHWe
MONYNALMOHHON CTPYKTYpbl BWAA, W3rOTOBMIEHWE OPYAWIA Tpypaa, nepexog oT
pacTUTENIbHOIr0 K CMELIaHHOMY TUMY NUTaHWA, UCNOb30BaHWe orHa. oasneHue
MbICIUTENbHOW  [eATeNIbHOCTU U YfieHopasfesibHOMn  peun. TpoucxoxgeHume
Yyen0BEYECKUX pac.

JemoHcTpaunn:

Kputepun Bnga.

[Monynauua — CTPYKTYpHasa eauHNLa BUAa, eanHKLLA 3BONOLMN.

[BnxXyLine cunbl 3B0OLUUN.

BO3HWKHOBEHWE 1 MHOroobpasune nNpucrnoco6/1eHNn y opraHu3MoB.

Peakue 1 ncyesarolLune Bubl.

[BnXyLine cunbl aHTPOMNoreHesa.

[MponcxoxaeHne YenoBeKa 1M YenoBEYECKUX pac.

MpakTuyeckoe 3aHATME 5. OnucaHue ocobeld Buga Mo MOPGONOrUYECKOMY
KpuTepuio.



Tema: 3.7.
MWKpPO3BONOLNA 1
MaKp0o3BotoLMA.

Tema 3.8.
OKOCUCTEMBI

MpakTnyeckoe 3aHATME 6. AHaM3 U OUeHKa pasIMYHbIX  TUNoTe3
MPOUCXOXAEHNSA XKU3HN.

CofepxaHne y4yebHOro martepmana

CoxpaHeHne 6MOMOrMYECKOro MHOroobpasmss Kak OCHOBa YCTOWYMBOCTWU
ouochepbl M MPOrpeccMBHOrO ee pasBuUTUS. [MPUUMHBI BbIMUPAaHWA BUAOB.
OCHOBHble HanpaB/eHNs 3BOJIOUMOHHOIO nporpecca. buonornyeckunin nporpecc
W 6uonormyecknin perpecc. KoHuenuusa Buaa, ero Kputepuu. Monynauma —
CTPYKTYpHasa efuvHMLA BuAa W 3BOMOUMW. [BWXKYLiMe CWUbl  3BOJTOLUN.
CuHTeTMYeckas  Teopus  aonwouun.  Mukpoasontoums.  COBpeMeHHble
npeacrtasneHns o BugoobpasosaHum (C.C.Yetsepukos, W.U.LLmanbrayseH).
Makpoasontouymsa. [JokasaTenscTea 3B0HOLNMN.

MpakTnyeckoe 3aHATME 7. AHaIM3 U OUEHKa pas/IMYHbIX  TUNoTe3
MPOUCXOXAEHNA YenoBeka.

CofepxaHue y4yebHOro matepmana

MpeameT 1 3afayy 3KONOTUWN: yyeHMe 00 3KOMOrMyeckux (akTtopax, YYeHue o
coobllecTBax OpraHM3MOB, Y4eHMe O Ouochepe. IKoMOrnyeckne QaxkTopsbl,
0COOGEHHOCTU WX BO3AENCTBUA. DKOMIOrMYecKas xapaktepuctuka supga. MoHaTue
06 9KoforMyeckux cuctemax. Llenn nutaHus, Tpoduyeckne  YPOBHMW.
BuoreoueHo3s kak akocuctema. buoueHo3 ©  6MOTOM  Kak  KOMMOHEHTLI
buoreoLeHo3a. Buocthepa — rnobanbHas akocuctema. YdyeHune B. .
BepHazckoro o 6uoctepe. Ponb XUBbIX 0praHu3mMoB B 6uoctepe. bBromacca.
Buonornyecknii Kpyrosopot (Ha npumepe Kpyrosopota yrnepoga). OCHOBHble
HanpaBneHNs  BO3AENCTBMS  4yenoBeka Ha  Guocepy.  TpaHchopmauus
eCTECTBEHHbIX  3KOJIOrMyeckmx  cucteM.  OCOGEHHOCTM  arpo3KOCUCTEM
(arpougeHo30B).

JdemoHcTpaynm:

JKonornyeckme HakTopbl U UX BIMSHNE Ha OpraHuU3Mbl.

MeXXB/0Bble OTHOLLEHWA: MapasuTU3M, XULWHNYECTBO, KOHKYPEHLMS, CUMOKO3.
ApYyCHOCTb pacTUTENBHOIO COOBLLIECTBA.

KpyrosopoT yrnepoja B 6uocgepe.

3anoBegHUKM 1 3aKa3HNKK Poccum.

lNMpakTnyeckoe 3aHATUe 8-CocTaB/ieHWe CXemM Mepefayvyn BeLecTB U 3HEpPrum.

2

1,2



Tema: 3.9.YuyeHune
B. V. BepHaackoro
0 6uocdepe.

Bcero

(uenein NuTaHuA).

MpakTnyeckoe 3aHATUMe..9. CpaBHUTENbHAA XapaKTepucTuKa MPUPOAHbIX
9KOCWCTEM U arpo3KOCUCTEM CBOE MECTHOCTW.

MpakTnyeckoe 3aHATUe 10. PelleHne 3KOMOTNYeCKMX 3adau.

MpaKTnyeckoe 3aHATMe 11. AHanmM3 W OUEHKa MNOCNeACTBUM COOGCTBEHHOM
[eaTeNbHOCTU B OKpYXKarowen cpege, rnobanbHbIX 3KOMOMMYECKUX Npobnem u
NyTeil NX peLLeHmns.

YueHve B.V.BepHaackoro o 6uocdepe. Ponb XMBbIX OpraHuM3MoB B 6uocgepe.
Buomacca. KpyroBopoT BaXXHeWLMX OWMOreHHbIX 371eMeHTOB (Ha npumMepe
yrnepoga, asorta u ap.) B 6uochepe. V3meHeHnss B Guochepe. Mocnencrens
[eATeNlbHOCTM YeNioBeKa B OKpYyXXatoLLel cpefe. Bo3gencTame npon3BoACTBEHHOWA
[eATe/IbHOCTN Ha OKPYXXaloLlyo cpefy B 06/1acTu cBoer 6ypayLuieid npoeccuu.
["nob6anbHble 3KONOrnYeckne Npobaembl U NYTU UX PELLEHNS.

1 - 03HAKOMUTENbHBINA (Y3HaBaHMe paHee N3YUYeHHbIX 0O0bEKTOB, CBOCTBY);
2. - PenpoayKTUBHbI (BbIMONHEHWNE AeSTENbHOCTU MO 06pasLly, MHCTPYKLMI UAK NoJ, PYKOBOACTBOM)
3. - MPOAYKTMBHbIN (MNaHNPOBaHME U CaMOCTOSITENbHOE BbINOMHEHWE AeATENbHOCTU, pPeLLeHMe NPo6aem
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3. YCNOBUSA  PEANIU3ALNU MPOrPAMMbBbI  YUYEBHOL
ANCLNVIHBI

3.1. TpeboBaHNA K MWUHUMaSIbLHOMY MaTepuasbHO-TEXHUYECKOMY
obecneyeHuto

B cocTaB y4e6HO-MeTOANYECKOTO U MaTepuasbHO-TEXHUYECKOTO 06ecrneyeHms
NporpamMmmMbl Y4e6HOWN AUCLUNINHBI «ECTECTBO3HAHME», BXOAAT:

MHOTO(hYHKLMOHaNbHbIA KOMMN/EKC Npenojasarens;

HarnagHble nocooma (KoMNekTbl Y4YebHbIX Tabnwuy, nnakaTos, MOPTPETHI
BbIJAKOLLMXCA YUYEHbIX B 06/1aCTW €CTECTBO3HAHUA U T. M.);

NH(OPMALMOHHO-KOMMYHUKALMOHHbIE CPeACTBa;

9KpaHHO-3BYKOBble NMOCOOUS;

KOMMJIEKT 3/IEKTPOCHAOXEeHNS KabWMHETOB;

TEXHUYECKMEe CPefCcTBa 00yYeHus;

[leMOHCTpaLMOHHOe o6opyaoBaHue (06LLEro HasHayeHUss U TeMaTu4decKue
Habopbl);

nabopaTtopHoe o6opyaoBaHue (06LLEr0 Ha3HAYeHWs M TemaTU4YecKue Habopsl,
B TOM 4ucnie /19 NOCTAHOBKWU LEMOHCTPALMOHHOIO N YYEeHUYECKOr0 3KCMepUMEHTA,
peakTuBhbl);

cTaTuyeckue, OWHaMUYEeCcKue, OEeMOHCTPaLMOHHbIe M pa3faToyHble MOZenw,
BK/tOYasA HaTypasibHble 0ObEKTbI;

BCMoMorartenibHoe 060pyA0BaHue;

KOMMNEKT TEXHUYECKON [LOKYMEeHTauuu, B TOM YKMCNe Mnacrnopra Ha CpefcTsa
00y4YeHns, UHCTPYKL MM MO NX UCMOJSIb30BaHUIO N TEXHMKE 6e30MacHOCTU;

ONGNMOTEYUHBIN (HOHA,

3.2. "HhopmaLmoHHOe obecneveHne 0byyeHUA

MepeyeHb y4yebHbIX WM3faHWA, VIHTEpPHeT-pecypcoB, LOMOSIHUTENIbHOM
nuTtepaTypsbl

JlnTepatypa

1. EctecTtBo3HaHMe (pasgen «buonorus»):  yyeb. nocobue /A.H.
Benesuesa; TTXXT - dwmnman PIYTIC. - Tuxopeuk, 2020. - 52 c. Pexum pocrtyna:
http://ttgt.ru/

[ononHUTeNbHbIE UCTOUYHNKU

1. EctectBo3HaHue: yuyeb. nocobue pgna CrMO/ O.H. CrpenbHuK..-M.:
N3paTtenbcteo. 2018. Pexkum goctyna: https://urait.ru/

2. EcTecTBO3HaHMe: yYebHMK 1 npakTUKyM ans CMO/ .M. OTouKWiA: nog.
pes. IN.H. Ky3bmeHko..-M. 2018.- 380c.: - Cepus: lNpoeccroHansHoe 06pasoBaHme.
Pexkum goctyna: https://urait.ru/

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


http://ttgt.ru/
https://urait.ru/
https://urait.ru/
https://biblio-onlme.ru/book/

4. ®unsmka B 2 4. Yactb 2: yyebHMK u npaktukym gns Cro / H. Tl.
KanawHwukos, C. E. MypaBbeB. — 2-e u3g., ucnp. n gon. 2018. Pexxum poctyna:
https://biblio-online.ru/book/

5. >KypHanbl no akonoruu http://isiaee.hydrogen.ru/

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

7. XKypHan yuutena 6uonoruu, e-osnova.ru

8. ["a3eTbl 7 XYpHasbl no oronornu
window.edu.rmcatalog/resources/biologiv
9. MeTogmnyeckne pekomeHfauMnm no paboTe € MTepaTtypoi no

ancumnnmHe «EcTtecTBo3HaHue». PaspaboTtumk: benesuesa A.H., npenopgasatenb
TTXKT- dmnnana PIYTIC. Tuxopeuk 2022 .

10. MeToanyeckmne peKkoMeHaLnm no noaroToBKe K
AN pepeHLMpoBaHHOMY 3a4eTy Mo AucuuninHe «ECTecTBO3HaHMe». Pa3paboTumk:
Benesuesa A.H., npenogasatenb TTXXT- gmnnana PIYTIC. Tuxopeuk 2022r.

11. MeTognyeckme ykasaHus A/ BbIMOSIHEHUA MPAKTUYECKUX 3aHATUIA NO
ancunnavHe «EcTecTBo3HaHMe». Pa3pabotumk: benesuesa A.H., npenofaBatenb
TTXKT- dmnmnana PIYTIC. Tuxopeuk 2022r.

12.  MeToAnyeckne pekoMeHAaLuu no MNpoBefeHU0 KOHTPO/bHbIX paboT Mo
ancumnnvHe «EctecTBo3HaHMe». Paspabotumk: Benesuesa A.H., npenogasatesib
TTXKT- dmnmnana PIYTIC. Tuxopeuk 2022r.

13.  MeToAnYeckne pekoMeHJauun OTKPLITOF0O YpoKa C MNPUMEHEHNEM
KOMMbIOTEPHOM  TEXHUKXM MO0  AUCUMNAUHE «ECTecTBO3HaHMe». Pa3paboTyuK:
Benesuesa A.H., npenogasatens TTXXT-thunnana PIYTIC. Tuxopeuk 2022r.


https://biblio-online.ru/book/
http://isiaee.hydrogen.ru/

4. XAPAKTEPUCTUKA OCHOBHbIX B/OB YUYEEHO
OEATE/IBHOCTUN OBYYAKO LW N XCH

CopepxaHune
06y4eHun

BeepgeHwne.

KnHemaTuka.

LJnHamuka.

3aKOHbI
COXpPaHeHns B
MeXaHUKe.

XapaKTepucTnka OCHOBHbIX BUAOB AeATENbHOCTY
obyvarowmxcs (Ha ypoBHe y4eOHOW AeATEeNbHOCTHN)

PUNINKA

Pa3BuTUe CNOCOBHOCTEN ACHO U TOYHO M3/araTb CBOU MbIC/IN,
NOrnyeckn 060CHOBbLIBATL CBOKD TOUKY 3PeHUs, BOCNPUHUMATb
M aHann3nMpoBaTb MHEHUs CcobecefHWKOB, MpuU3HaBas Mpaso
APYroro 4enoBeka Ha
MHOe MHeHue. lpuBefeHMe NPUMEPOB B/IMSHUS OTKPLITUIA B
(pM3MKe Ha NMPOrpecc B TEXHWUKE N TEXHO/IOMMU NMPOU3BOACTBA.
MEXAHWKA
O3HakoM/leHWe CcO crnocobamMmy OMUCaHUA  MEexaHW4ecKoro
[BWKEHNS,  OCHOBHOW  3afjayel  MmexaHUKW.  W3y4yeHue
OCHOBHbIX (DM3NYECKUX BEIMUYNH KUHEMATUKWN: MepeMeLLeHus,
CKOPOCTU, YCKOPEHUS,
HabntogeHne OTHOCUTENIbHOCTM MeXaHUYeCcKOro ABWKEHUS.
dopmynmpoBaHme 3aKoHa ClIOXKEHMS CKOPOCTeWA.
NccneposaHue pPaBHOYCKOPEHHOr 0 MPSAMOSIMHEAHOT O
ABWKeHMa (Ha npuMepe CBOOOAHOrO MafeHWs Ten) W
PaBHOMEPHOTO ABWXXEHWA Tena Mo OKPY>XXHOCTWU. [MoHUMaHue
CMbIC/1a OCHOBHbIX (PU3UYECKUX BEMYUH, XapaKTepu3yroLmnx
paBHOMEPHOE [BVKEHME Te/a Mo OKPYXHOCTH.
MoHMMaHMe CMbICla TakUX (PU3NYECKUX MOJesniei, Kak
MaTepuasnibHas ToUKa, MHepLUmnaibHasa cucTemMa OTcueTa.
N3mepeHne macchbl Tenia pasivyHbiMu cnocobamu. 3mepeHve
CUN B3aMMOLENCTBUA Ten. BbluMcneHne 3HavyeHUs YCKOPeHUs
Te/1 N0 M3BECTHbIM 3HAYEHUAM [EeNCTBYIOLWMX CUN U Macc Tel.
YMeHue pasnuyatb cuiy TsxecTn n Bec Tena. O6bACHeHME K
NnpuBeAeHNe MPUMepPOB SABMIEHUA HeBeCOMOCTW. [pumeHeHue
OCHOBHbIX MOHATUI, (DOPMY/T U 3aKOHOB JUHAMUKN
K peLleHnio 3agau.
OObsACHEHME PeaKTUBHOIO [BWXEHWS Ha OCHOBE 3aKOoHa
COXpaHeHns umnynbca. [MpuMMEHeHWe 3aKOHa COXpaHeHus
MMMYbCa 418 BbIYMUCIIEHNS U3MEHEHUIA CKOPOCTEN Ten Mpu nx
B3aMMOAENCTBMAX. BbluncneHne paboTbl CUA U U3MEHEHWS
KWHETUYECKOW 3Heprum Tena.
BbluncneHne noTeHUMabHON 3HePrun Ten B rpaBUTaLMOHHOM
rnone.

OCHOBbI MONEKY/NIAPHOW ®U3NKW N TEPMOAVHAMUKN



MonekynapHas
pusmka.
TepMognHaMuka.

aﬂeKTpOCTaTI/I Ka.

MOCTOSAHHbLIN TOK.

MarHmTtHoe norne.

MexaHn4eckume

KonebaHusa u
BOJTHbI.

dopMynMpoBaHME  OCHOBHbIX  MOJMIOXEHWUA  MOJIEKYNISPHO
KWHETUYEeCKOW  Teopuu.  BbIMOMHEHME  3KCMEPUMEHTOB,
cnyxawmux  060CHOBaHMEM  MOJIEKYNAPHO-KUHETNYECKOMN
Teopun. HabnwogeHve OPOYHOBCKOTO [ABWXKEHUA W ABMIEHUA
oamddysun.  OnpegeneHve  napaMeTpoB  BeLlecTBa B
rasoobpasHoM  COCTOSSHUM  Ha  OCHOBaHWW  YpaBHeHus
COCTOSIHUA MAeanbHOro rasa. lNpeacrasneHve B BUAe rpaduka ;
M30XOPHOro, 1300apHOro M UN30TEPMUYECKOro MpPOLECCOoB.
BbluncneHne cpefHen KUHETUYECKOM 3HEeprum TensioBoro
OBWKEHWSA MOJIEKY/T MO W3BECTHOW TemnepaType BeLlecTBa.
i3mepeHre BNaXXHOCTU BO3AyXa.

JKcnepvMeHTalbHOE  UCC/leoBaHWE  TEM/OBbIX  CBOWCTB
BellecTBa. PacyeT KosimyecTBa TeMOTbl, HEOOXOAMMOro Ans
OCYLLECTB/IEHMA NpoLiecca npespaLLeHns BelllecTsa U3 0A4HOroO
arperaTHoro CoctofHuMA B Apyroe. PacyeT W3MeHeHud
BHYTPEHHEN 3Heprumn Tes, paboTbl U NepefaHHOro Koam4yecTsa
TENnNOTbl Ha OCHOBaHWW MepPBOro 3akoHa TepPMOAUHAMUKWN.
OO6bACHEHWEe NPUHLMMNOB AeACTBUSA TEMNIOBbLIX MALLMH.
OCHOBbI JTEKTPOOVNHAMWKW

BbluncneHne cun B3aUMOAENCTBUA TOYEUHbIX 3M1eKTPUUYECKNX
3apAfoB.  BbluMcneHWe  HanpsXXeHHoOCTW W noTeHuuana
3N1eKTPUYECKOro MoNd OAHOr0 UM HECKONbKUX TOYEUHbIX
3apAfoB. V3mepeHue pasHocTM noTeHuwmanos. [lpuseneHue
NPVYMepoB MPOBOAHWKOB, AW3NEKTPUKOB W KOHEHCATOpPOB.
HabnofeHne SBNeHWUA 3N1eKTPOCTaTUUYeCKOW WHAYKUUU ¢
ABMIEHNA  NonApu3auun  AM3NeKTpUKa, Haxopslleroca B
3NEKTPUYECKOM Mone.

A3smMepeHVMe MOLLHOCTM 3NEeKTPUYECKOro TOKa. lI3mepeHue
3AC v BHYTPEHHEr0 COMPOTUB/IEHUA UCTOYHMKA TOKa. CO0p U
UCMbITaHNE 3NEKTPUYECKMX Lener ¢ pasInyHbIM COeUHEHVEM
NPOBOAHNKOB, pacyeT UX NapameTpoB.

HabnofeHne [encTBus MarHUTHOrO MOAs Ha MPOBOLHUK C
TOKOM, KapTUHOK MarHUTHbIX NONEMN.

dopmMmynmMpoBaHMe npasuna NeBOM PyKU [N OnpefeneHuns
HanpasfieHns cuibl AmMnepa. BoluncneHune cun, geicTByOLNX
Ha MPOBOAHWUK C TOKOM B MarHMTHOM Tofe, O6bACHeHWe
MPUHUMNA JeNCTBUA 3NeKTPOLBUTaTeNs.
KONEBAHNA N BOJIHbI

[MpvBedeHue npuMepoB KonebarteslbHbIX  ABUKEHWIA.
VccneposaHue 3aBMCMMOCTMU nepuoja KonebaHuii
MaTeMaTM4YecKoro MadaTHMKa OT ero A/MHblL, Maccbl WU
amMnAnTyfbl KonebaHuin. OnpegeneHne YyCKOpeHns cBo604HOro
nafeHnsas C  MOMOLLLKD  MATEMATMYECKOro  MasfTHMKA.
Ha6nogeHne kKonebaHwin 3Bydvawiero Tena. [pusepeHve
3HauyeHNs CKOPOCTWM PacnpoCcTpaHeHUs 3BYKa B Pa3/IMUHbIX



ONEeKTPOMarHuUTH
ble KosiebaHusa u
BOJ/IHbl.

CBeTOBbI€ BOJIHbI.

KBaHTOBbIE
CBOICTBA CBeTa.

dun3nka atoma.

dPun3mka
aTOMHOro agpa.

CTpoeHune n
pasBuTue
BceneHHOW.
[MpoucxoxaeHue
ConHeYHol
CUCTEMbI.

BBegeHue.

cpefax. YMeHue 0ObSACHATb MCNOMb30BaHWe Y/bTpasByka B
MeaULIMHE.

HabniogeHne ocumnnorpaMM  rapMOHUYECKUX  KonebaHui
cunbl Toka B uenn. OObACHEHME MpeBpalleHUss 3HEpPruM B
naeanbHOM KonebaTe/lbHOM

KOHType. W3yueHune YyCTpOMCTBA W nNpuHUMNA AeNcTBUS
TpaHcopmaTopa. AHanu3 CXembl nepefadn 31eKTPO3HEPTUM
Ha 06onbliMe paccTosHuA. [puBefeHMe MPUMEPOB BU/OB
pagnocea3n. 3HAKOMCTBO C YCTPOMCTBaMK, BXOAALMMW B

cucTemy PaauoCBs3u. O6CyXaeHne 0COGEHHOCTE
pacnpocTpaHeHnsi PaayoBOSIH.
MpUMeEHEHWe Ha  MPaKTUKE  3aKOHOB  OTPaXEHUs U

NPenomMneHns ceeTa NpyU  pelleHnn 3afgad. HabnwogeHue
ABNEHUS AM(PaAKLUMM U AUCNEPCUU CBETA. YMeHMe CTPOUTb

N300paXKeHNs NpeaMeTOB, [aBaemble /MH3aMW. Pacuyet
OMTUYECKOMN CUIbl JINH3bI.

3NEMEHTbI KBAHTOBOW ®U3NKW

HabnwogeHne  (oToanekTpuyeckoro  adgekra.  Pacuyet
MaKCUMa/lbHOW  KMHETUYECKON 3HEPrun  3M1eKTPOHOB  Mpw
(hoToaheKTe.

dopmynupoBaHue nocTynaToB bopa. HabntogeHne

NNHENYaToro N HenpepbIBHOrO CNEKTPOB. PacyeT 4yactoTbl K
A/IMHbl BOMHbI MCMYCKAaeMOro cBeTa Mpu nepexofe aToMa W3
OfHOr0 CTauMOHapHOro cocTosHus B Apyroe. OOGbACHeHWe
npuHUMna aeincTena nasepa.
HabntogeHne TpekoB anb(a-yactuy B Kamepe BusbcoHa.
Pernctpaumns saAepHbIX W3/TYYEHWIA C MOMOLLbI CYETUMKA
[eiirepa. PacueT aHeprun cBsi3n aTOMHbIX ffep. NoHWMaHue
LLEHHOCTXU HAy4yHOro MO3HaHWA Mupa He BooOWE Ans
4enoBeYecTBa B LiE/IOM, a 415 Kaxoro oby4aroLerocs nnyHo,
LLEHHOCTU OBflafieHNs1 MEeTOAOM Hay4yHOro MnoO3HaHUs Ans
NOCTVKEHUS  ycnexa B /il060M  BuAe  MPaKTUYECKOW
AesTeNIbHOCTW.

3BONOLUWSA BCENEHHOW
O6bsiCHeHVEe MOJeNn paclumpstoLLerics BeeneHHow,

Ha6ntogeHune 3834, JIyHbl 1 NaHET B Tesieckon. HabnoaeHne
COJTHEYHbIX MATEH C MOMOLLbIO Te/feckona

XNMUNA
PackpbITvie BKNaa XMMUYECKOM KapTWHbI MUpa B euHYHO
eCTECTBEHHO- HayuHy 0 KapTuHY Mupa. XapakTepucTuka



BaxkHenLue
XUMUYECKME MOHATUSA.

OCHOBHbIE 3aKOHbI
Xnmmn.

OCHOBHble Teopun
XUMUW.

BaxHelilmne BelllecTBa
N MaTepuarbl.

XUMWUWN Kak NPON3BOANTENbHON CU/bl 06LLECTBA.

YMeHue faTb OnpefeneHve U OMNepupoBaThb CefyroLnMm
XUMUYECKUMUN  MOHATUAMM:  «BELLECTBO», «XUMUYECKUN
3/IEMEHT»,  «aTOM»,  «MOJIEKY/Ma»,  «OTHOCUTE/bHble
aTOMHast 1 MONeKYNSpHast MacCbl», «MOH», «anoTPONMS»,
«U30TOMbI», «XMMMYecKas CBA3bY,
«3M1EKTPOOTPULATENIbHOCTb»,  «Ba/IEHTHOCTb», «CTEMEHb
OKWUCNEHUSA», «MOJb», «MOJIPHas Macca», «MOJISPHbIN
06bem rasoobpasHbIX BELLECTB, «BeLlecTBa
MONEKY/NIAPHOTO M HEMOJNEKYNAPHOrO  CTPOEHUSA»,
«pacTBOpbl»,  «3NEKTPONUT U He  3NeKTPOINT»,
«3/IEKTPONNTUYECKAA AuccouMaums», «OKUCIUTENb W
BOCCTAHOBUTE/b»,  «OKWUC/MIEHWe W BOCCTAHOBJIEHMEY,
«CKOPOCTb ~ XUMWYECKON  peakuum»,  «XMMUYECKOE
paBHOBeCUE», «YTNIEPOLHBIA  CKeNneT»,«PyHKLMOHA/IbHAS
rpynna», «M30Mepus».

dopmynnpoBaHMe 3aKOHOB COXPaHeHWs MacChbl BELLECTB U
MOCTOAHCTBA COCTaBa BeLLECTB. Y CTaHOB/IEHWE MPUYNHHO-
CNeACTBEHHOW CBA3WN MeX[y COAepXaHMeM 3TUX 3aKOHOB U
HanMcaHWeM  XMMMWYeCKUX  (hopMyn U YpaBHEHWIN.
PackpbiTue (pn3myeckoro CMmbIcna CUMBOJIMIKA
MeproAnyeckor Tabnuubl XUMUYECKNX anemeHTos . W.
MeHpeneesa (HOMEPOB 3MeMeHTa, nepuoga, rpynnbl) w
YCTaHOB/IEHWE TMPUYMHHO-CNELCTBEHHOW CBA3W  MeXay
CTPOEHMEM atomMa W 3aKOHOMEPHOCTAMU  U3MEHEeHWUA
CBOWCTB 3/1eMEHTOB ¥ 006pa30BaHHbIX UMW BELLECTB B
nepuogax n rpynnax. XapakTepucTuka 3/IEMEHTOB MaslbIX
MeproaoB Mo MX MOJSIOKEHNIO B [epuoanyYeckoin cucteme
O. . MeHpeneesa.

YCTaHOB/IEHME  3aBUCMMOCTW  CBOWCTB  XMMMWYECKUX
BELECTB OT CTPOEHUs aromMoB  00pasyllmnx  ux
XUMUYECKUX 3/1EMEHTOB. XapaKTepucTMKa BaKHEMLLMX
TUNOB XWMWUYECKMUX CBA3e U OTHOCUTENbHOCTU 3TOW
Tunonornn. O6bLACHEHVE 3aBUCMMOCTU CBOMCTB BeLLeCTB
OT MX COCTaBa W CTPOEHUS KPUCTA/IUYECKUX PEeLLETOK.
dopMynMpoBaHME  OCHOBHbIX  MOJIOXKEHWUA  TeopuM
3NIEKTPONUTUYECKOA AuccouMaLmm 1 XapakTepuctuka B
cBeTe 3TOW TeopuM  CBOWCTB  OCHOBHbIX  KJ/1acCoOB
HeopraHNYecKmnx COEAUHEHNIA. dopmynnpoBaHune
OCHOBHbIX MONOXEHUA Teopun XUMUYECKOr0 CTPOEHUS
OpraHnMYecKnx COefMHEeHUA W XapaKTepucTuka B CBeTe
3TOW TeopuMnm CBOWCTB BaXKHEMWMX NpeacTaBuUTENen
OCHOBHbIX K/1TaCCOB OPraHNYecKmnx COoeUHEHMWIA.
XapakTepncTnka CTPOeHWA aTOMOB W KPUCTa//IOB M Ha
3TOM OCHOBE 0OLNX (PM3NYECKUX N XUMNYECKUX CBOMCTB



XMMUYECKNIA A3bIK
N CUMBOJINKa.

XNUMNYECKNE peakunn.

XUMUYeCcKum
3KCMNEPUMEHT.

XuMnyeckas
NH(opmauus.

MpotnnbHOE K
npogeccnoHanbHo
3Ha4yMmoe
cofepkaHue.

MeTa//IOB M HEMeTa//loB. XapaKTepucTmkKa COCTasa,
CTPOEHMSs,,  CBOWCTB,  MOAYYEHUS U MPUMEHEHMe
BaXXHEMLLIMX HemeTa/NIoB.  XapaKTepuUcTUKa COCTaBa,
CTPOEHMS W 00OWWMX CBOWCTB BAXHEWLIMX KNaccoB
HeopraHM4yecknx coefauHeHnin. OnucaHne cocTaBa U
CBOMCTB B&XHEWLWWUX MNpeAcTaBUTENeil  OpraHnyecKmnx
COeIHEHWIA: MeTaHO/la W 3TaHoMa, CNOXHbLIX 3(MPOB,
YKUPOB, MblN, Kapb6OHOBbIX KUCOT (YKCYCHOW KWCNOTbI),
MOHOCaxapuaoB(rnKxo3sbl),  Aucaxapupos  (caxaposbl),
nosmcaxapuios (Kpaxmana u Lenntonosbl), aMmmMHOKNCIIOT,
6eNKOB, NCKYCCTBEHHbIX M CUHTETUYECKUX MONMMEPOB.
Ncnonb3oBaHne B y4yebHOW M NpOdecCcrOoHasIbHOWA
[eAaTeNbHOCTU
XUMUYECKUX TEPMUHOB W  CUMBOMMKKW. HasbiBaHMe
N3yYeHHbIX BeLLecTB rno TPVBUaNbHOM nnm
MeXJyHapoAHOW HOMeHKNaType W OTpaXeHue cocTaBa
3TUX COEAMHEHUA C MOMOLLBIO XUMUYECKUX (HOPMYII.
OTpaxeHne  XMMUYECKMX  MPOLECCOB C  MOMOLLbIO
YPaBHEHUIA XUMUYECKNX pPeakLn.
OObsiCHeHWe  CYLWHOCTM  XUMWYECKUX  MPOLLEeCCOB.
Knaccugukaums XMMUYECKUX peakuuii Mo  pasiuyHbIM
Mpu13HaKam.
BbINONHEHWE XMMWYECKOr0 3KCMepUMEHTA B  MOJIHOM
COOTBETCTBMM C MNpaBuiamMy  TeXHUKU 6e30MacHOCTW.
HabniogeHve, QuKcMpoBaHMe M OMNMCaHWE pPe3y/ibTaTtoB
MPOBELEHHOr 0 3KCNEePUMEHTA.
MpoBefeHNe CaMOCTOATENbHOIO  MOWMCKA  XUMWYECKOW
MH(OpMaL MM C UCMOMb30BaHWEM Pas3/INyHbIX UCTOYHUKOB
(Hay4HO-NOMyNAPHbIX  U3[aHWIA,  KOMMNbIOTEPHbIX  6a3
[aHHbIX, pecypcoB NHTepHeTa); MCNOJIb30BaHNe
KOMMbIOTEPHBLIX TEXHOMOrMA AN 06paboTKM M nepegayn
XUMUYECKOW  MH(opMauuMnm © ee MNpeAcTaB/ieHUs B
pasInyHbIX Popmax.
OObACHEHME XUMWYECKUX SABMIEHWIA, MPOUCXOAALLUNX B
npupoge, 6bITy U Ha nNpoussBoacTee. CobMOLeHNe NpaBun
9KO/IOTUYECKN TPaMOTHOrO MOBEAEHNA B OKpYXXatoLLen
cpege. OueHKa B/UAHMSA  XUMWYECKOTO  3arpsi3HeHUs
OKpY>KaloLleil cpefbl Ha OpPraHW3M 4enoBeka W Jpyrue
XVBble opraHu3mbl. CobntofeHne npasBui  6e30MacHoOro
obpalleHUss C roprYMMU M TOKCUYHBLIMWU BeLLecTBaMMu,
nabopatopHbiM 0bopyaoBaHnem. KpuTuyeckas OLeHKa
[OCTOBEPHOCTM XMMMWYECKOW MH(opMaLun, NocTynaroLLei
13 pasHbIX UCTOUYHMKOB.

BLUONOTNA



buonorusa
COBOKYMHOCTb HayK O
YKMBOW npupoge.
MeTo/bl Hay4YHOro

No3HaHWUS B GUONOTUN.

KneTka.

OpraHu3sm.

Bua.

OKOCUCTEMBI.

3HaKOMCTBO C  OObeKTamMy  M3yyeHWs  OGMOMIOTUMN.
BoigBneHne  ponn  6Guonormm B (DOPMUPOBAHUU
COBPEMEHHON €eCTeCTBEHHO-Hay4YHON KapTWHblI Mupa U
MPaKTUYECKOWN AeATeNIbHOCTU NI0AEN.

3HAaKOMCTBO C K/IETOYHOW Teopueil CTPOEHUS OpraH1M3MOB.
MonyyeHne nMpefCTaBNeHNs O POM  OPraHUYecKMx U
HeopraHMYecKnX BELLECTB B K/ETKe.

3HaHWe CTPOEeHWA KNeTOK Mo pesynbrataM paboTbl CO
CBETOBbIM MUKPOCKOMOM. YMeHue onucbIBaThb
MUKponpenapaTtbl KJeTOK pacTeHWil. YMeHWe CpaBHMBATb
CTPOEHME KNEeTOK pPacTeHW W XXUBOTHbLIX MO TFOTOBbIM
MUKponpenapaTam.

3HaHMe OCHOBHbIX CMNOCOO0B Pa3MHOXEHUS OpPraH13moB,
CTaguii  OHTOreHe3a Ha MpuUMepe YenoBeka. 3HaHMe
MPUYUH,  BbI3bIBAKOWMX  HapyleHWs B pasBUTUK
OpraHM3mMoB.  YMeHWe  N0Mb30BaTbCA  FEeHEeTUYeCKOM
TEPMUHONOTMEN W CUMBOJIMKON, pellaTtb npocTeine
reHeTMYecKue 3agaun. 3HaHue 0Ccob6eHHOCTEMN
HacneLCTBEHHOW W HeHac/eACTBEHHON U3MEHYMBOCTU N UX
O10/I0rMYECKO posin B 3BOJTHOLMM XKMBOTO.

YMeHMe  aHa/mM3upoBaTb M OLEHMBATb  Pas/inyHble
rMNoTe3bl MPOUCXOXAEHMSA XKU3HM Ha 3emsie. YMeHue
NPOBOAWUTL  OMMcaHMe  0cobell  OfHOrO  BMAa Mo
MOP(ONIOrnYecKomMy Kputeputo. Pa3BuTre cnocobHOCTeN
ACHO W TOYHO M3naraTb CBOW  MbIC/IA, IOTUYECKN
060CHOBbLIBATb CBOK) TOYKY 3pEHWUS, BOCMPUHUMATL W
aHanM3npoBaTb MHeHUs CO6ecefHMKOB, MpuU3HaBas MpaBo
[pYyroro 4yenoBeka Ha

MHOE MHEHWe. YMeHWe [0Ka3blBaTb POACTBO 4YesioBeka M
M/IEKOMUTAOLWNX, OBLLHOCTb M PAaBEHCTBO Ye/I0BEYECKUX
pac.

3HaHMe OCHOBHbIX 3KOMOrMYecKUX (PaKTOpoB M UX
BIMSAHUA  Ha  OpraHuW3mbl.  3HaHWE  OT/INYUTENbHbIX
MPU3HAKOB MCKYCCTBEHHbIX COOOLLECTB —arpo3KOCUCTEM.
Mony4yeHne npeLcTaBfieHUss O CXemMe 3KOCUCTeMbl Ha
npumepe 6uochepsl. [emMOHCTpauus yMeHUs NOCTaHOBKU
ueneid  OeATeNIbHOCTW,  NJaHMPOBaHWE  COBCTBEHHON
[eATeNbHOCT A1 LOCTUMXKEHWA MNOCTaBNeHHbIX Lefen,
NpeABUAEHNS BO3MOXHbLIX Pe3ynbTaToB 3TUX [AeNCTBUIA,
opraHusauuMm CamMOKOHTPONS WM OUEHKW MOSyYeHHbIX
pe3ynbTatoB. O6y4yeHne CO6MOAEHNIO NPaBW MOBeAeHNA
B npupoge, 6epexXHOMY OTHOLUEHUIO K OMOIOrMYecKnMm
06beKTaM (PacTEHUAM U XKMBOTHbLIM

N UX COOOLLECTBAM) M UX OXPaHe.
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TEMATUKA NHAMBUWAYAJIbHbIX AOPOEKTOB

Martepus, (hopMbl ee ABMKEHNA 1 CYLLLEeCTBOBaHNS.

MepBblil pycckunin akageMmk M.B.JTOMOHOCOB.

IcKycCTBO 1 npouecc No3HaHuA.

dur3mMKa N My3blKaslbHOE UCKYCCTBO.

LIBeTOMY3bIKa.

du3nKa B COBPEMEHHOM LIMPKE.

dusnyeckme MeToAbl UCCNEL0BaHUA MaMATHUKOB WCTOPUWN, apXUTEKTYpbl W
Npoun3BeeHNI NCKYCCTBA.

Hay4HO-TEXHNUYECKNIA NPOrpecc 1 NpPo6eMbl 3KOOTMN,

bruotexHonorua n reHHas nHxxeHepusa — texHonornn XXI Beka.
HaHoTexHONOrna Kak npUOPUTETHOE Harpas/ieHNe pPasBUTUA HayKun W
npounssoAcTBa B Poccuiickoin ®epaepaunn.

OxpaHa oKpy>KatoLen cpefbl 0T XMMNUYECKOr0 3arpsisHEHMS.

PacTBOpbl BOKPYT Hac.

YCcTpaHeHne KeCTKOCTU BOAbI HA MPOMbILLUIEHHbIX NPeanpuaTusXx.

cTopnst BOSHUKHOBEHUS 1 Pa3BUTUS OPraHNYeCcKOW XUMUN.

Yrnesofpl 1 UX pOfb B XXUBOW NPUPOJE.

JKnpbl Kak NpoayKT NMUTaHUSA U XUMUYECKOE CbIpbe.

HexBaTka NpoAoBO/bCTBUS Kak rnobanbHas npobsiema yenoseyectsa v NyTu
ee

peLueHuns.

Cpenctea TUrMeHbl Ha OCHOBE  KUC/IOPOACOLEep KaliuxX  OpraHnYeckux
COEIMHEHWIA.

CWHTETNYEeCKMEe MOKOLLME CpeacTBa: AOCTOMHCTBA U HEJOCTAaTKN.

Jednunt 6enka B NULEBBLIX MNPOAYKTAX W ero npeojosieHne B pamKax
rnobanbHoOM

NPOA0BONILCTBEHHOWN NPOrpammbl.

B.. BepHaackuin 1 ero yuyeHue o 6ruocgepe.

cTopus n pa3BuTUE 3HAHUI O KNETKe.

OKpyKalollaa 4yenoBeka cpefla U ee KOMMOHEHTbl: pa3nyHble B3rnaabl Ha
OfHY

npo6nemy.

8 Monynaunsa Kak eanHuLLa 61ON0rMUYecKoli 3BOHOLMMN,
3 Monynaums Kak 3Konornyeckas eanHuLa.
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CoBpeMeHHbIe B3r/isbl Ha 6MONOrMYECKYHO 3BOMIOLMIO.

CoBpeMeHHbIe B3r/isbl Ha NMPOUCXOXAEHME Ye/loBeKa: CTO/IKHOBEHWNE MHEHWA.
CoBpeMeHHble MeTOAbl UCCNefoBaHUA KNETKN.

Cpefibl 06MTaHMA OPraHM3MOB: NPUYUHbLI pa3HO06pas3ns.

Bofa n eé cBONCTBA.

BbICOKOMOIEKYNISIPHbIE COEANHEHMS.

H ButamMmuHbl.

a
B

Kepamuka.
[MpnMeHeHne XXNPOB.



[Mpobnembl yTunnsayuu, nepepaborTka 0TX040B.

Co/IHLE KaK MUCTOYHMK SHEPTUMN.

Kak 3apoxpganacb snektpugukaums Poccun.

BuonHanKaTop YMCTOM BOAbI.

OCHOBHble Harpas/ieHWs MO YCOBEPLLUEHCTBOBAHUIO [ABUraTenen.

3KOM0rMYeCcKn YNCToe TOMnBO.

XUMUYECKNIA cOCTaB TOM/MBA.

[lOCTOMHCTBA KaXKA0ro BMAaa TOnamea.

HefocTaTkn KaXkgoro sua Tonsamea.

[MepcneKTyBbI UCMOMb30BAHUS KaXKA0r0 BUAa TOM/INBA.

CpaBHeHMe BWAOB TONAMBA MO BbIOPOCAM HOPMUPYEMbIX 3arpA3HAKOLLNX
BELLECTB.

Pa3paboTka Mep 3awuTbl OT BAUAHMA aBTOTPAHCNOPTA HAa OKPYXKatoLLyto

cpeny.

Bugbl 3arpsisHeHNn aTMocgepsl.

AHTPOMOreHHble 3arpA3HeHns aTMociepsbl.

MpnpogHble 3arpAa3HeHnsa atMocdepsbl.

Hopmbl cogepXaHus BpefHbIX BELLECTB.

MpegensHO gonycTumble KoHUeHTpaumuu (MAK).

MpepensHo gonyctuMble Bbibpockl (M/TB).

BblIsiBNeHWe NCTOYHMKOB 3arpsa3HeHns BO34YLIHOMO 6acceiiHa.

Pa3paboTKa yCTPOMCTB NOBbILLIAKOLWMX 3KONIOrMYHOCTL PaboThbl TpaHCMNopTa.

KaTtanutunyeckne uibTpbl.

HelTpanusatopbl 0TpaboTaBLUNX ra30B.

3HaKOMCTBO C a/ibTEPHATVBHbLIMY CPeACTBaMU NepesBuXeHNs.

KOHTPO/b 1IN 3KONOTNYECKUIA MOHUTOPUHT aBTOTpaHcnopTa.

SKOMOrNYECKNIA MOHUTOPUHT .

Cucrtema rocyjapCTBEHHOr0 KOHTPO/1S 32 aBTOTPAHCMNOPTOM.

[MprMeHeHe METOAUK MO KOHTPOJIKO 32 aBTOTPAHCMNOPTOM.

Y4yeT TPaHCNOPTHbIX CPeACTB.

OueHka KonM4yecTBa BblGPOCOB  BpefdHbIX  BewWecTB B BO34yX OT

aBTOTpaHcnopTa.

MporHo3mMpoBaHne N3MEHEHMNIN COCTOAHMS MPUPOLHOW Ccpefbl.

Mprbopbl 4N KOHTPOSISA 3arpAa3HEHNA OKpYXKatoLLeln cpespl.

BcemupHas opraHusaums 3gpasooxpaHeHus (BO3).

[MpUUYNHBI HepaLMOHaIbHOTrO NMPUPOAOMOSIb30BaHNA.

SKOMOrMYECKNIN KPU3NC — 3TO KPUTUYECKOE COCTOSIHUE OKPYXKatoLLEen cpeabl,

KOTOPOEe YrpoXkaeT CyLLEeCTBOBaHMIO YeN0BeKa.

JKonornyeckas Karactpoga.

AHTVBELLECTBO M aHTUBCE/IEHHbIE.

Hay4yHble NOMCKM BHE3EMHOM XXM3HU

Tenenatuns n TeneknHes: PuU3nyeckoe 060CHOBaHME.

N3yueHune BANAHWSA 3N1eKTPOMArHUTHbIX MOJe Ha cpedy 00MTaHUA YenoBeKa

[UepHbI CUHTE3 HOBbIX XMUMUYECKMX 3/IEMEHTOB.

NccnefoBaHNe HEHbEOTOHOBCKOW YXMAKOCTU



MeTamaTepuasbl U HEBUAUMOCTb.

TenenopTanvsi 1 Hay4YHasi (haHTaCTmKa.

HayyHble MOUCKN BHE3EMHOW XU3HW.

®U3NKa pa3BUTbIX LMBUANZALNIA.

IOHHbIe 1 NNa3MeHHble ABUraTenu, CoNHeYHble napyca.
KpoToBble HOPbI 1 YepHbIe AbIpbl.

MapannenbHble BCENEHHbIE W TMMNEPNPOCTPAHCTBO.
BeuHblil gBUraTeNb B UCTOPUM
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