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1. OBLIASA XAPAKTEPUCTUKA PABOYEH
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

«AVII. 12 Hayuynasi kaptuna mupa (EcTecTBo3HaHUE)»

1.1. MecTo 0011€00pa30BaTEJbHOI0 Y4€OHOr0 NMpeaMeTa B CTPYKType OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbI:

O6meo6pa3oBatenbHblii yueOnbld mpeamer  JAVII. 12 Hayuynass kapTuHa Mupa
(EcTecTBO3HaHHE) SBISICTCS 0053aTEIILHON YaCThIO 00IIE00Pa30BATEIBHOTO IIMKIIA IPUMEPHOM
OCHOBHOM 00pa3oBartesibHON nporpaMmbl B cooTBeTcTBUM ¢ PI'OC mo cnenmanpHocTr 23.02.01
Opranu3zaiys nepeBo3oK U yrnpaBjeHHe Ha TPaHCIOPTE (110 BUAAM)

[Ipenmer siisiercst 6a30BBIM U BXOJUT B IIUKJI 0011€00pa30BaTENbHON OATOTOBKH.

Ocoboe 3HaueHHE TUCITUIIIINHA UMeeT Tpu popmupoBanuu U pazputuu JIP 01 — JIP 12.

1.2. Heas u mianupyeMble pe3yJbTaTbl OCBOeHHUSI 00111e00pa30BaTeILHOIO
Y4eOHOro npeaMera:

B pamkax mporpammsl 00111€00pa30BaTeNbHOTO Y4eOHOTO IMpeaMeTa OOydarouMMUCs
OCBAaMBAIOTCSl YMEHUS U 3HAHUS

ITPOI'PAMMBI

Kox JIP YmMmenus 3HaHUA

JIP 01 Oco3HaBaTh ce0sl rpaXK1aHUHOM U O rpaxaaHuHe U 3alIUTHUKE
3alIMTHUKOM BEJIMKON CTPaHBbI. BEJIMKOM CTPaHBI.

JIP 02 CnocoOHOCTh MTPOTUBOCTOSATH TonepanTHOE CO3HAHUE U TIOBEICHUE
UJIE0JIOTMH SKCTPEMU3MA, B [IOJIUKYJIbTYPHOM MUDE,
HaI[MOHAJIN3Ma, KceHOo(poouH, TOTOBHOCTB U CIIOCOOHOCTH BECTU
JUCKPUMHUHALIMU 110 COLUAJIbHBIM, JIMAJIOT C APYTHUMU JIFOIbMU,
PENUTUO3HBIM, PACOBBIM, JIOCTUTaTh B HEM B3aUMOIIOHUMAaHUS,
HAI[MOHAJIbHBIM [IPU3HAKaM U HaXOAUTh 00ILKE LeNU U
JPYTUM HETaTUBHBIM COLIMAJIBHBIM | COTPYAHMYATH JIJISl UX JOCTHKECHHUSI.
SBJICHUSIM.

JIP 03 Cobmronate HOpMBI NpaBonopsaka, | O HOpMax MpaBoINopsAKa, Uaeanax
CJIeIOBaTh UJlealaM IPayKAaHCKOTO | FPa)KAaHCKOTo 0OIEecTBa,
o0rmiecTBa, odecrneueHus 0e30macHOCTH, MpaBax U cBOOOAAX
0€30MacHOCTH, IpaB 1 CBOOO/] rpaxnaan Poccun. YcTaHoBkax u
rpaxzaaH Poccun. BbITh JIOSANBHBIM K | IIPOSIBIICHUAX NPEACTaBUTENEN
YCTaHOBKaM U MPOSIBJICHUSM CcyOKyJIbTYp, TpyIIax ¢
npejcTaBuTeneit cyokyabTyp, JECTPYKTUBHBIM U I€BUAHTHBIM
OTJIMYAIOIINN UX OT TPYI C nosesieHreM. ColralibHO ONTaCHOM
JNECTPYKTUBHBIM U JJ€BUAHTHBIM MIOBE/ICHUH.
noBeJieHueEM. J[eMOHCTpHUPOBATh
HENPUATHE U TIPENYIIPEXKIATh
COIIMAJIbHO ONIACHOE MOBE/ICHHE
OKpPYKalOIIHX.

JIP 04 IIpostBNATE M AEMOHCTPUPOBATH O yBaXeHMH K JIOJSM TPY/a,
YBa)XXEHHE K JIIOJIM TPYyAa, LIEHHOCTH COOCTBEHHOTro TpyAa. O
OCO3HAaBAaTh LIEHHOCTb COOCTBEHHOTO | CETEBOU cpesie TMUHOCTHO U
Tpyaa. CTpeMuThes K npo¢ecCuOHaIBLHOTO
(GbopMHUPOBAHHUIO B CETEBOI cpesie KOHCTPYKTHUBHOTO «LH(POBOTrO
JUYHOCTHO U MPO(ECCHOHANBHOTO | cIeay.

KOHCTPYKTUBHOTO «LIH(POBOTrO
clenay.

JIP 05 JleMOHTHpOBaTh MPUBEPKEHHOCTH K | O pOIHOHN KYyJIbTYype, UCTOPUUYECKOM
POAHOM KYJIBTYPE, HCTOPHYECKON MaMsITH Ha OCHOBe J00BU K Pomne,




IIaMATH Ha OCHOBeE 1100BH K Pojune,
pPOAHOMY HaApo1y, Majoil POJIHUHE,
MNPUHHUMATh TPAAUIIUOHHBIC
[EHHOCTH MHOTOHAIIMOHAILHOTO
Hapona Poccun.

POIHOMY Hapoay, MaJIOM pOAUHE,
TPaZULIHOHHBIX LIEHHOCTAX
MHOT'OHaIIMOHAJILHOT O Hapoaa
Poccun.

JIP 06 [IposiBIISITH yBa)KEHHE K JIFOISIM OO0 yBa)XEHHH K JIFOJSIM CTapIIETo
CTapILIEeTO MOKOJIEHUS U TOTOBHOCTh | MOKOJICHUS U COIMAIbHOU
K Y4aCTHUIO B COLIMAJIbHOM MOJAJEPKKE U BOJIOHTEPCKUX
MO/JIEPKKE U BOJIOHTEPCKHUX JIBUKECHUSIX.

JBUKCHUSIX.

JIP 07 Oco3HaBaTh NIPUOPUTETHYIO O npuopuTEeTHON IEHHOCTh
LEHHOCTb JJMYHOCTH YEJIOBEKA; JUYHOCTH YeJIOBeKa; COOCTBEHHOM U
YBaKaTh COOCTBEHHYIO U UYKYIO Yy>KON YHUKAJIbHOCTH B PA3JIMYHBIX
YHUKaJIBHOCTh B PA3JIIMYHBIX CUTYallUAX, BO BcexX popmax u BUAaxX
CUTYaIlUsX, BO BceX popmax u JIeATeTLHOCTH.

BUJAX JCSATEIbHOCTH.

JIP 08 IIposiBNATE M AEMOHCTPUPOBATH O npezacTaBUTENSAX Pa3IMUHbIX
YBaXEHHE K MPEACTABUTEIISIM STHOKYJIbTYPHBIX, COIIHANIbHBIX,
Pa3JIMYHBIX STHOKYJIBTYPHBIX, KOH()ECCUOHATBLHBIX ¥ MHBIX TPYTIIL.
COLIMATILHBIX, KOH(eccnoHabHbIX U | COXpaHEeHUH, MPEYMHOKECHUH U
WHBIX TPYIIL. BbITh COMPUYACTHBIM K | TPAHCISIIUU KYJIbTYPHBIX TPATUIIAN U
COXPaHEHHUIO, TPEYMHOKEHUIO U [IEHHOCTEH MHOTOHALIMOHAILHOTO
TPAHCIISIIUU KyJIbTYPHBIX TPAAUIIMI | pOCCHHUCKOTO rOCy1apCcTBa.

Y LIEHHOCTEN MHOTOHAIIMOHAJIBHOTO
POCCHICKOTr0 roCcy1apcTBa.

JIP 09 Cobmro1aTh ¥ MponaraHaAnpoBaTh O npaBuiax 3710pOBOro U
npaBujia 3J0pOBOTO U Oe30macHOro | O6e3omacHoOro oopasa KU3HU, CIIOPTa;
o0pas3a )XH3HH, CIIOPTa; MIPEO0JI0JIEHUH 3aBUCUMOCTH OT
MpeayNpexaaTh I100 aJIKOTOJIs1, Tabaka, MCUXOAKTUBHBIX
MIPE0J10JIE€BaTh 3aBUCUMOCTH OT BEILIECTB, a3apTHBIX UIP U T.1I.
aJKoTroJIsl, Tabaka, MCUX0AaKTUBHBIX | [Icuxomornueckoi yCTOMYHUBOCTH B
BEILECTB, a3apTHBIX UTP U T.[. CUTYaTUBHO CJIOXHBIX WU
CoxpaHsITh ICUXOJIOTUUECKYIO CTPEMUTEIHHO MEHSIOITUXCSI
YCTOMYHUBOCTh B CHTYaTUBHO CUTyaIUsX.

CJIOKHBIX WA CTPEMHUTEIIBHO
MEHSIOIINXCS CUTYalUsIX.

JIP 10 3a00TUThCS 0 3ammTe OKpykaromei | O 3amuTe OKpysKarolei cpeapl,
Cpelbl, COOCTBEHHOM U UykKOM COOCTBEHHOU U 9yKOM
0€30MacHOCTH, B TOM YHUCJIE 0€301acHOCTH, B TOM YHCIIC
1 (pOBOHA. 1 (pOBOH.

JIP 11 [IposiBIIATH yBaXKE€HHE K O 3THYECKUX EHHOCTSX, STUYECKON
ACTETUYECKUM LIEHHOCTSIM, KYJBTYypE.
00J1a71aTh OCHOBAaMH 3CTETHYECKOM
KYJbTYPBI.

JIP 12 [IpuHUMaTh ceMelHbIEC IEHHOCTH, O ceMelHBIX IIEHHOCTAX.

6I>ITB TOTOBBIM K CO3JaHUIKO CEMbU U
BOCITMTAHUIO JICTCH;




JEMOHCTPHUPOBATH HETIPUSTHE
HACWJIHS B CEMbE, YXOJ1a OT
POJIUTENBCKOW OTBETCTBEHHOCTH,
OTKa3a OT OTHOIIEHUI CO CBOUMH
JIETHhMH 1 UX (PUHAHCOBOTO
COJICPIKAHUS.

OK 1. ITonuMarh CyImHOCTh U COLMAIBHYIO 3HAYMMOCTh CBOEU OymyIieit
npodeccuu, MPOosIBISATH K HEW yCTONYMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESITENBHOCTb, BHIOMpATh THUIIOBHIC
METO/Abl M CIOCOOBI BBIMNOJHEHUS MNPOQPECCHOHANBHBIX 3a/1ad, OLEHUBATh HX
() PEKTUBHOCTH U KA4E€CTBO.

OK 3. [IpyHuMaTh penieHus B CTaHIaPTHBIX U HECTAaHJAPTHBIX CUTYyaLUsAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBasTh MOUCK M UCTIOJIb30BaHUE MH(MOpMAIUU, HEOOX0IUMON
U1t 3¢ (HEKTUBHOTO BBIIIOJIHEHUSI MPOPECCUOHATIBHBIX 3a]1a4, TPO(GECCUOHATIBLHOTO
Y JINYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnonb3oBaTh MH(HOPMAITMOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJOTHH B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaboraTth B KOMJIEKTHMBE U KomaHzae, 3PQPEeKTHBHO OOUIATHCA C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEIIAMH.

OK 7. bparp Ha ce0sd OTBETCTBEHHOCTh 3a pabOTy UJIECHOB KOMAaHIbI
(MOIYMHEHHBIX ), PE3YJIbTAT BHINOJHEHUS 3a/IaHUN.

OK 8. CamocTosTenbHO ONpeneisaTh 3aJaud  NpodecCUOHATBHOTO H
JMYHOCTHOTO Pa3BUTHS, 3aHUMAThCSI CaMOO0Opa30BaHUEM, OCO3HAHHO IUIAHUPOBATh
MOBBILICHUE KB (PUKAIIH.

OK 9. OpueHTupoBaTbCS B YCJIOBUSAX YACTOM CMEHBI TEXHOJIOTUH B
npohecCHOHANBHOM NesSTENbHOCTH.

I[IK 1.1. BpIMoJHATH oONEpaluyd IO OCYILIECTBICHUIO TEPEBO30YHOTO
mpolrecca € NPUMEHEHHEM COBPEMEHHBIX HH(QOPMAIIMOHHBIX TEXHOJOTUMN
yIPaBJICHUS EPEBO3KAMH.

I[IK 1.2. OpranuzoBbiBaTh pabOTy mepcoHanda 1O 00eCIeYeHUIo
0e30MacHOCTH TMEPEBO30K U BHIOOPY ONTHUMANBHBIX pEHIeHW mnpu padoTax B
YCJIOBUSIX HECTAHJAPTHBIX U ABAPUMHBIX CUTYaLIUH.

IIK 1.3. OdopmasTe AOKYMEHTBHI, pErJIaMEHTUPYIOIIUE OPTaHU3aINI0
NEePEeBO30YHOIO MPOIIECCa.



2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3ZOBATEJIBHOTI'O YYEBHOI'O
IMPEIMETA

2.1. O0beM 0011e00pa30BaTEILHOIO Y4eOHOI0 NpeAMeTa H BU/IbI y4eOHOi padoThI

Bun yuyeonoii padoTsi Oo6bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM THCHUTINHBI 78
OcHOBHOe coepskaHne 78
BT. 4.

TEOpEeTHIECKoe 00yIeHIe 68
MIPaKTUYECKUE 3aHATHS 10
KOHCYJIbTalluu -
IIpome:kyTounas arrectauus (1M depeHINPOBAHHBIH 324€T)




2.2. COAEP’ KAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHblie padoThbl M MPAKTHYECKUE O0bem yacoB Koani
pa3/iesioB U TeM 3aHATHS, KOMIIeTeHIIUI 1
caMocCTosiTe/IbHasi padoTa 00y4armmuxcst JIMYHOCTHBIX
pe3yJbTaToB,
¢opmMupoBaHuIo
KOTOPBIX
crnocoocTByeT
3JIeMeHT
NPOrpaMMmbl
1 2 3 4
Beenenue OcHoBHBIE HayKHu 0 ipupoze (pu3uKa, XUMHst, OMOJIOTHS), UX CXOACTBO M OTIHYUSI. 2
EcTecTBeHHO-HAY4YHBIN METOJ] IO3HAHUS U €r0 COCTABJISIONINE: HAOMI0IeHUEe, U3MEPEHHE,
HKCIIEPUMEHT, TUIIOTE3a, TEOPHUS
Duszuka
Pa3nen 1. Mexanuka 14
Tema 1.1 KunemaTtuka Copepxanue yueOHOro MmarepuaJia 2
Mexannueckoe BukeHue. OTHOCUTENbHOCTh MEXaHUUECKOT O ABMKEHUS. Buipl
JIBIDKEHUS (paBHOMEPHOE, PAaBHOYCKOPEHHOE, IEPUOINYECKOE) U UX Tpaduueckoe
OTMCAHUE.
Tema 1.2 lunamuka Conep:xxanue yueOHOro MaTepuasa 2
B3aumopeiicteue ten. 3akonsl HeroToHa. 3aK0OH BceMUPHOTO TAroTeHus. HeBecoMocCTs.
3aKoH COXpaHEeHMsI UMITYJIbCa U PEaKTHUBHOE JABH)KEHUE.
IpaxkTuyeckoe 3ausitue 1 2
HccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHHS OT Beca Tella
Tema 1.3 3axkoHbl Copepxxanue yyeOHOro marepuaJia 2

COXpPAaHCHHUA B MEXaHHUKE

3aK0oH cCOXpaHEHHUs MeXaHW4yecKou sHepruu. PaboTta u momHOCTh. [IpakTHueckue 3agaun
MEXaHHUKH (pacueT TPAeKTOPUN KOCMHYECKHX KOpaliel, MPOeKTHpOBaHNE aBTOMOOUIIEH,




CaMOJIETOB, CTPOUTEIILHBIX COOPYKEHUN).

Tema 1.4 Mexanndeckue Copaepxxanue yuyeOHOro MmarepuaJia 4
KoJ1e0aHus U BOJIHBI Mexannyeckue konebanus. Ilepuog u yacrota koneOanuil. MexaHudyeckue BOJHBIL.
CpoiicTBa BOJH. 3BYKOBBIC BOJIHBL. YJBTPa3ByK W €ro HCIIOJb30BAaHHE B TEXHUKE H
MeUIINHE.
IIpakTuyeckoe 3ansTHE 2 2
M3ydeHue 3aBUCUMOCTH 1epuo/ia KoeOaHUl HUTSHOTO (UM MPY>KUHHOT0) MasiTHUKA OT
JUTMHBI HUTH (WJIM MacChl Tpy3a)
Pazgen 2. 18
JIeKTPOMATHUTHBIE
sIBJIEHHUS
Tema 2.1 DnexTpuueckoe Coaep:xxanue yueOHOro MaTepuaJia 2
noJie DJeKTpuvecKre 3apsapl M UX B3auMojeicTBue. DiekTpuueckoe moie. [IpoBomHuku u
U30JISITOPBIL.
Tema 2.2 3akoHbI Conep:xxanue yueOHOIro MaTepuasa 4
MOCTOSIHHOT'O TOKa [TocTosHubId  snekTpudeckuid Tok. Cuila  TOKa, HaNpsHKEHHE, IJIEKTPHUECKOe
comnportuBienue. 3akoH Oma i yyacTka 1nenu. TermoBoe eficTBHE dIIEKTPHYECKOT0 TOKa
v 3aKkoH /[xoyns-JIenna.
IpakTuyeckoe 3ausitue 3 2
COopka >1eKTpUYECKOH 1eTH U U3MEpEeHHe CUIIbI TOKA U HalpsDKeHUs Ha ee pa3IMyHbIX
yYacTKax.
Tema 2.3 MarautHoe nosie | Coaep:kaHue y4eGHOro MmaTepuasia 2
MarHuTHOE 10Jie TOKa U IeHiCTBHE MarHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENb
Tema 2.4 Copepxxanue yuyeOHOro MmarepuaJia 2




DneKTpoMarHuTHas

DneKTpOMarHuTHas HMHIyKuus. OnekrtporeHeparop. Ilepemennsbiii Tok. Ilomyuenue u

WHIYKIUS nepeaava MEeKTPOIHEPTHH.

Tewma 2.5 Conep:xxaHue yueOHOro MaTepuaJa 6

DNeKTpOMarHuTHbIC DJeKTpOMarHuTHBIE BOJHBI. PannocBssp u TeneBuieHue. CBET Kak 3JIEKTPOMAarHUTHAS

KoJ1e0aHus U BOJIHBI BosiHa. HTepdepentus u qudpaxus cBeTa.

XHUMHA € 3JIeMeHTAMH IKO0JI0T U

Pasnen 1. Boxa, pacTBopbl 10
Conep:xxanue yueOHOIro MaTepuaJa 2

Tema 1.1.Boanbie pecypebl | Boga — yHUBepcaibHBIA pacTBOPUTENb, COCTAaB TUAPOC(Ephl, TUIIBI BOJOEMOB, THITBI BOJ,

3emnu. Gusnueckue u THIPOIH3, THAPOGOOHBIE U TUAPOIIbHBIE BemecTBa, MupoBoii OkeaH, Te4EeHUs, BOJIBI

XUMHYECKHUE CBOICTBA CyIH, TEeIJIOEMKOCTh, HECKUMAEMOCTh, KAMWUIAPHOCTh, THUAPOJIN3, KaTajau3aTop,

BOJIBI. AIIEKTPOIPOBOTHOCTD

Tema 1.2. Conep:xanue yueOHOro MaTepuaJia

PacTBOpeHue TBepAbIX PacTBOp, pacTBOPUMOCTBH, TUIIBI PACTBOPOB, PACTBOPHUTENb, 3aKOH I €HpH, MaccoBas /1014, 4

BEIIECTB ¥ ra3oB. MaccoBasi | MOJIbHAS JI0JIsI, MOJISIPHASI KOHIIEHTPAIHS, MOJISUTbHAS KOHIIEHTPAIHSI, SKBUBAJICHT

JI0J1s1 BELIECTBA.

Tema 1.3.KauecTBO BOABI. Conepxxanue yueOHOIro MmaTepuasa 2

3arps3HATENH BOJBI U MyTHOCTh, TPO3pPavyHOCTh, I[BETHOCTh, 3amax, BKYC, MXECTKOCTh: KapOOHaTHas U

CIOCOOBI €€ OUUCTKH. HeKapOOHAaTHast; OCHOBHBIE 3arpsI3HUTENH BObI, TUIIBI OYMCTKH, ONIPECHEHHE, AUCTHIIALIUS

JKecTkocTh BO/IBI M €€ IpakTuyeckoe 3ansitue 4 2

YMATICHHC. AHanu3 coaepkaHusi npuMeceit B Bojie. JKecTKocTh U ee yCTpaHEeHue

Pa3nea 2. Xumunueckue 8

npoueccesl B atMmocgepe.

Tema 2.1. Xumuueckuil Conep:xxanue yueOHOro MaTepuasa 2

COCTaB BO3/yXa.
ATMmocdepa u Kaumar

Atmocdepa, Bo3IyX, cocTaB atMmocepbl, KIUMar, THIBI KJIAMaTa, KOJIWYECTBEHHOE
cojieprKaHue ra3oB B atMmocdepe.




Tema 2.2. 3arpsisHeHue
aTMocdepsl U ero
MCTOYHUKH, O30HOBBIC

AbIPbI 1 KHUCJIIOTHBIC JOXKIH.

Conep:xxanue yueOHOIro MaTepuaJia

HcTounuku 3arps3HeHHUs] aTMOC(epbl, KUCIOTHBIE OCAJIKM U MEXaHHU3M HX 00pa3oBaHUA,
npsMoe U KOCBEHHOE BO3JeHicTBME Ha aTMocdepy, HCKYCCTBEHHOE 3arpsi3HEHUC;
busznyecKkue W XUMHYECKHE 3arps3HUTENH, NEepBUYHbIE U BTOPUYHBIC 3arpsA3HSIONINE
BEII[ECTBA, 030HOBBIN 3KPaH, 030HOBBIE JIBIPbI, KUCIOTHOCTb, IEI0YHOCTh

Kucnots! u menoun,
nokaszaresb pH pactBopos,
KHCIIOTHOCTb

Conep:kanue y4eOHOT0 MaTepuaJia
I'mapokcuibl: OCHOBaHUSA M KUCJIOTHI, 1IeNo4ud. Peakuus HeWTpanu3auuu, nokasarenas pH
pacTBOpa, KUCJIOTHOCTb, MEJOYHOCTh, KHCIOTOOOPa3yIIIHe BEIOPOCH B aTMOChepy

IIpakTyeckas padora 5
M3mepeHune ypoBHS YITIEKHCIIOTO Ta3a, MEXaHU3M 00pa30BaHUE KHCIOTHBIX JTOXK/ICH

Paszgen 3. Xumusa u
OpraHu3M YejioBeKa

Tema 3.1. Xumuueckue
AJIEMEHTBI B OPTaHU3ME
yeJI0BEKa.

Conep:xxanue yueOHOIro MaTepuaJa
MakpoaJieMEeHTbI, MHKPO3JIEMEHTHI, YJIbTPAMUKPOIJICMEHThI, OMOAJIEMEHTHI, BUTAMHHBI,
BOJIa, MUHEPATBHBIC COJIN

Tema 3.2. Opranuueckue
BEIIIECTBA: CTPYKTYpa,
(GYHKIIUU U CBOMCTBA

Conep:xxanue yueOHOro MaTepuasa
benku sxupsel, yrneBoabl, (pepMEHT, MOTUNENTHIBI, JHUIOUABI, XOJECTEPUH, CTEPOUBDI,
JKUPHBIC KUCJIOTBI, MOHOCAXapHUAbl, OJIUTOCaAXapUabl, IMOJIHCaXapr bl

Tema 3.3 muHepanbHbIE
BELIECTBA B MPOIYKTaX
MUTaHUA,
cOamaHCUPOBAaHHOE
MUTaHUE, TUIIEBbIE
00aBKHA

Conep:xxanue yueOHOro MaTepuaJa

Pexxum INUTaHusA, ITHUIICBBLIC ]106aBKI/I, KOHCCPBAHTbI, AHTUOKCUIAHTBI, 3MYJIbI'aTOPHI,
3aryCTUTENH, TMOACTACTHTENH, CTa0MIN3aTOPhl, apoMaTU3aTopbl, (UKCATOPHI IIBETA,
cOalaHCUPOBAaHHOE TTUTAHUE.

buoaorus ¢ 3J1eMeHTaAMH YKOJOTHH

10




Paszgea 4. HauooJiee
OCHOBHBbIE
NpeaCcTABJEHHS 0 JKU3HHU

10

Tema 4.1. OcHOBHBIE Conep:kanue y4eOHOIro MaTepuaa 2

CBOWCTBA JKUBBIX TakcoHOMUYECKHE EIWHUIIBI: 1apCTBO, THUI, KJAacc, poJ, BHUJ; KJETKa, TKaHb, OpTraH,

OpPraHU3MOB. YPOBHH OpraHu3M, BUJ, TOMYJISIINS, OMOreoleH03, 3KocucTemMa, buocdepa, pa3apakuMocTb, poCT U

OpTaHU3aINH KUBOK pa3BUTHE, PUTM U €TO TUIIBI, IUCKPETHOCTh, CTAOMILHOCTh, PA3MHOKEHHUE , ©3MEHUYUBOCTD,

MaTEpHUHU. HACJIEICTBEHHOCTb, I1€JIOCTHOCTh

Tewma 4.2. Knetka — Conep:xxanue yueOHOIro MaTepuaJia 2

€IMHUIIA CTPOSHUS U Knerka, sykapuotsl, mpokapuothbl, aBToTpod, rereporpod, AHK, PHK. Opranoumast

KHU3HEACATCILHOCTH kinetkn: LM, OIIC, o6onovka, NOHTOIUIa3Ma, BaKyolb, ILIACTHIBI, PHUOOCOMBEI,

OpraHHU3MOB MUTOXOHJIPHH, anmnapar [ oib1Ku, TH30COMBI, KIETOUHBIN LEHTP, AP0, BKIIOYCHHS

Tema 4.3.MeTtabonu3m — Coaep:xanue yueOHOIro MaTepuaJia 2

OCHOBa Metabonu3m, OUOCHHTE3, PHEpPreTudeckuil oOMeH, IutacTudeckuil oOMeH, (OTOCHHTES,

KHU3HEEATSIILHOCTH TPAHCIALMSA  TPAHCKPHIILUS, TJIHMKOIHM3, TeTepoTpodsl, aBTOTPOdBL,  (HOTOTPOdHI,

OpraHusma. XeMOTpOo(dbI, XEMOCHHTE3, a3po0bl, aHadpoOkL, peaymnukanus, JIHK - monumepasa

Tema 4.4.9rtanel sBomonun | Conep:kanue y4e0HOro Mmarepuajia 2

YKUBOT'O MHUpA. Dpa, »Jmoxa, TEpHOJl, TEOXPOHOJOTHYECKas Tabnuia, TMCwIOMUTHI, cTerouedasl,
pPENTHINHU, TUHO3aBPhI, apX03aBp, KHCTENEpbhIe PhIObI, Ole/IeHEHHE.

Tema 4.5. IBwxymne cunbl | Conep:kanne y4e0HOro Marepuajia 2

9BOJIIOLIUA EctecTBeHHbII 0TOOP, NCKYCCTBEHHBIN O0TOOpP, CO3HATENbHBIA U OECCO3HATENbHBII 0TOOp,
JIBUKYIUHN, pa3pbIBAIOIU, CTAOMIM3UPYIOMIMNA M TOJIOBOM TUMIBI oTOOpa, Ooprba 3a
CYIIECTBOBAaHHE W €€ THUIIBI, IBOJIOIMS, TPOTPECC, PETPECC, TUBEPTEHIINS, KOHBEPTCHITHS,
napauIeIu3M.

Pa3gen 5. UenoBek u 8

OKPpY Kalolas cpeaa.

Tema 5. 1. YcTolunBOCTh Conep:xxanue yueOHOro MaTepuaJa 4

skocucTeM BozaencTBue
YeJIOBEeKa Ha TIPUPOIY

IKOCHCTeMa, OuolleH03, OuoreorieHo3, buocdepa, MexaHW3M romeocrasa, LEIOCTHOCTD,
CaMOBOCIIPOU3BEICHHE, YCTOWYMBOCTH DIKOCHCTEM, CAMOPETYJISIIHS, CMEHAa SKOCHCTEM,
OXpaHa MPUPOJIbI, TPUPOAOOXPAHHAS JISATSIbHOCTh, PAIIMOHAIBLHOE IPUPOJIONIOIB30BaHUE.
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Tema 5.2. Biustaue
YeJIOBEKa Ha OKPYIKAIOIIYIO
Cpely U €ro MOoCIeICTBUS

ConeprxaHue y4ueGHOro MaTepuaJia

3arpsisHeHHe Ouochepb, Mupooit OkeaHn, NpsMOe M KOCBEHHOE BO3JICHCTBHE Ha
Oouocdepy, KHUCIOTHBIE OCaJKH, HapyIIEHHE O30HOBOTO JKpaHa, SKOJIOrMYecKas
KaracTpoda, yMEHbIICHHE BUAOBOIO pa3HOOOpasusi U €ro MOCIEICTBUE, XUMHUYECKOE U
paZoaKTUBHOE 3arpsisHeHNEe Onochepsl, BRLIOPOCHI, COPOCHI, 6€30TX0JHOE TPOU3BOJICTRO.

Hroro

78
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3. YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

3.1. lnsg peanuzamnuy mporpaMmbl Y4eOHOM TUCIMIUIMHBI JOJKHBI OBITH MPETyCMOTPEHBI
CJIeIYIOIINE CIIEUATIbHbBIE TTOMEILICHHUS:
Kabuuer « Xumuny,

OCHAIIEHHBIA 000pYAOBaHUEM:
1.Jocka— luT;

2.Cron npenogaBareiisi— 11T;
3. Yuennueckas napra — 13wt
4.HoytOyk— lr;

5. IIpoextop— luT;

6. IIpunTep— lur;

7.9xpan— 1T;

TEXHUYECKUMHU CPEICTBAMU OOYUEHUS:

1.CreHpr:

PactBopuMOCTS cosield, KUCIIOT 1 OCHOBaHMM B Bojie— | 1T;
XUMUYECKHE CBOMCTBA apOMaTHYECKUX YTIJIEBOJOPOIOB — 111T;
XHUMHUYECKHE CBOMCTBA HEMPEAEIbHbBIX YITIEBOIOPOIOB — 11IT;
XUMHYECKHE CBOMCTBA MPEAETbHBIX YIIIEBOIOPOI0B— 11IT;
XuUMHYecKue cBoiCcTBa (heHoma— 11mT;

XHAMHYECKUE CBOMCTBA CIUPTOB— 11IT;

XuMHYecKue cBOMCTBA KapOOHOBBIX KUCIOT— 11IT;
XUMHUUECKHE CBOMCTBA allbIeTHI0B— 11IIT;

TexHnuka 6€30MaCHOCTH Ha ypOKax XUMUU— 11IT;

OcHOBHBIE TOHTHS ¥ 3aKOHBI XUMHUH — 11IIT;
DNEKTPOXUMHUYECKUN P HANPSHKEHUS] METAITOB— 1 11T;
@opMyIIsl U pelIeHns 3a1a4— 1T,

[lepuoanueckas cuctema xumudeckux 3nemenToB J.M. MenaeneeBa— 1mt;

3.2. UndopmarimoHHoe obecrieueHne peaan3anuu mporpaMMbl

Jlnsa peanuzanuu MporpaMMbl OUOMMOTEUHBINH (GOHI 00pa3oBaTeNbHON OpraHu3alud
JOJKEH HMMETh IEeYaTHbIE U AJIEKTPOHHBbIE oOpa3oBaTelibHble U WH(OPMALMOHHBIE PECYPCHI,
pexomernoBanuele  ®YMO, s wucnonb3oBaHusS B oOpas3oBareidbHOM mporecce. [lpu
dbopmupoBanny OnbMoTedHOr0 (PoHIa 00pa30BaTEIHLHON OpTraHU3aIel BEIOUpaeTCs HE MEHEe
OJIHOTO M3JIaHUS U3 MEePEUUCICHHBIX HIDKE MEYATHBIX U3AaHUHN U (UITN) SJIEKTPOHHBIX U3/IaHUHN B
Ka4€CTBC OCHOBHOI'O, ITPU 3TOM CITMCOK, MOXKCT OBITH JOITIOJIHEH HOBBIMU U3JAaHUAMM.

[lepeuens yuyeOHBIX W3JAHUM, DSJICKTPOHHBIX W3AAHUN, DIEKTPOHHBIX W VHTepHeT-
pecypcoB, o0pa3oBaTeIbHbIX MIATHOPM, IEKTPOHHO-OMOIMOTEYHBIX CHCTEM, BEO-CHCTEM IS
OpraHHW3alliy  JUCTAHIIMOHHOTO OOY4YeHHWs U  yNOpaBlIeHWs UM, HUCHOIb3yeMble B
06pa3OBaTeJ'II)HOM IMponecCce Kak OCHOBHBIC U JOIMOJTHUTCIIBHBIC UCTOYHUKH.

3.2.1. OcuoBHbIe ucrounuku (ON):
AradonoBa, U. b. EcrectBoznanue. ba3oBbiii ypoBenb. 10-11 xmaccel: pabouas
nporpamma: yueoHo-metoauueckoe nocooue / M. b. Aradonona. - M.: lpoda, 2016. - 67 c.
Bansuckuii, C. WU. EctectBosnanme : yueOHMK u mnpaktukym ans CIIO / C. W
Bansuckuii. — M. : U3narensctBo FOpaiit, 2019. — 367 c.
JlonoTHUTENbHbIE HCTOYHUKH
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I'yceiixanoB, M. K. EcrectBo3nanue : yueObnmk u mpaktukym mis CIIO / M. K. 9.
Epemuenko, O. 3. buonorus: yuenue o 6uochepe : yuae6. mocodbue mist CI10 / O. 3. Epemuenko.
— 3-e u3 ., nepepad. u non. — M. : U3natenscTBo FOpaiit, 2019. — 236 c.

EcrecTBO3HAHUE :

yueonuk s CIIO / B. H. JlaBpunenko [u ap.] ; mox pea. B. H.

JlaBpunenko. — 5-e u3., nepepad. u gomn. — M. : U3narensctBo FOpaiit, 2019. — 462 c.

4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOH

JUCHMUILIAHBI

KOHTpPo/Ib M OlleHKA pe3yJbTaTOB OCBOCHUS YYEOHOW AMCIUILIMHBI OCYIIECTBISETCS
npenojiaBaTeseM B Ipolecce NPOBEAECHUS NPAKTUYECKUX 3aHATHM, TECTUPOBAHUA, a TAKXKe
BBINOJIHEHUS 00YYaIOIMMHUCS MHINBUAYAIbHBIX 33/1aHU, TPOEKTOB, UCCIIEIOBAHUH.

Pe3yabTarsl 00yueHus
(ocBOEHHbIE YMEHHUS1, YCBOCHHbIE 3HAHHUS)

®opMbI U METO/IbI KOHTPOJISA U
OLIEHKM Pe3yJIbTATOB 00y4YeHusl

OCBOCHHBIC YMCHUSA

IIpuBoauT  THpUMEpbl  AKCHEPUMEHTOB U (WiIH)
HaOJII0/IeHUH, 000CHOBBIBAIOLINX CYILIECTBOBAHUE
3JIEKTPOMAarHUTHOTO TOJISI U B3aUMOCBS3b JJIEKTPUUECKOTO
U MarHuTHOIO II0JIEH, BOJHOBBIE M KOPIYCKYJISIPHbBIE
CBOWCTBA CBETa, HEOOPAaTUMOCTh TEIJIOBBIX IPOLECCOB,
pa3z0eranue rajakTUK, 3aBUCUMOCTb CBOWCTB BEILECTBA OT
CTPYKTYpbl ~ MOJIEKYJ, KJIETOYHOE CTPOCHHE KHMBBIX
oprauu3moB, posib JJHK kak HocuTenss HacieacTBEHHOH
UH(OPMALIMH, 3BOJIOLUIO KUBOW MPUPOABI, MPEBPAIIECHUS]
SHEPTUH U BEPOSITHOCTHBIN XapakTep MPOLECCOB B )KUBOU U

HEXUBOU IIPUPOJE, B3aMMOCBSI3b KOMITIOHEHTOB
DKOCHCTEMEBI, BIHSHUE JEATSIHbHOCTH YeJOBeKa Ha
9KOCHUCTEMBI.

Oo0bsicHseT MPUKIaTHOE 3HAUCHHE Ba)KHEHIITNX

JTOCTHMKEHUI B O0JIACTH €CTECTBEHHBIX HAyK JJISl JICUCHUS
WH(EKIMOHHBIX 3a00J€BaHUN, OXpPaHBl  OKPY’KAIOIICH
CpEeJBl.

BeiaBuraer rumnoressl M IpepiaraeT MyTH UX HPOBEPKH,
JIENIaeT BBIBOJIBI HA OCHOBE JKCIEPHUMEHTAJIbHBIX JAHHBIX,
IIPEICTABICHHBIX B Buae Trpaduka, TaOIHIBl WIH
JMarpamMmal.

peliaeT: pacyeTHbIE 3a Aauu 0 (OpMyJiaM U ypaBHEHUSIM

CBSI3bIBaET: W3YYEHHBIN MaTepuan co CBOEH

podecCHOHATILHOM J1eTeIbHOCTHIO

MPOBOAMT: CaMOCTOATEIBbHBI IMOWCK WHPOPMAUU C
UCTOJIb30BAaHUEM  PA3JMYHBIX  MCTOYHUKOB  (HAy4YHO-
NOMYJISIPHBIX ~ M3JAaHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  MHTepHeTa);  HCHOIB3YyeT  KOMIIBIOTEPHBIE
TEXHOJOTHH JUIsi O0pabOTKM W Tepenadyd XUMHUYECKOH
uHpOpMaLUK M €€ TPEACTaBICHUS B PA3JIMYHBIX (opMmax,
BJIaJI€€T METOJIaMH TOUCKA, BBIJCISAET CMBICIOBYIO OCHOBY
U OLICHMBATH JJOCTOBEPHOCTh HH(OPMAIIHH.

OneHka BBIOJTHEHUS
7a00pPaTOPHBIX M MPAKTHIECKUX
pabot
OreHka BBIMOTHEHUS
CaMOCTOSITENIbHBIX PaboT
Or1reHKa BBIMOTHEHUS PACUETHBIX
3a1aq
O1neHKa BBIMOJHEHUS
KaueCTBEHHBIX pEaKInuit
OneHKa BBIMOJHEHUS
AKCIIEPUMEHTOB
Onenka novcka HHGOpPMALIUU C
pa3HbIX UCTOYHUKOB
Orenka paboThI ¢ TaOJIUIIAMH,
CIIPaBOYHOU JIUTEPATYPOU
OueHka cocTaBlIeHUsI KOHCIIEKTa
U CXEMO-KOHCIIEKTa

Ornenka nuddhepeHITnPOBaHHOTO

3auera
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Ha3bIBA€T: OCHOBHBIC OPraHUYCCKHUE BCIIECCTBA B KIICTKC,
THUIIBI OPraHU3MOB I10 o0ecIeyeHnIo SHGPFHGﬁ,

onpejeser:
XapakTepu3yer:
YCBOEHHbIE 3HAHHUS:
BajKHelilllle  eCTeCTBEHHOHAY4YHbIe NOHSTHS:

€CTeCTBEHHOHAYYHBIH METOJ MO3HAHUS, HIEKTPOMAarHUTHOE
nojie, OJJIEKTPOMArHUTHBIE BOJHBI, KBaHT, CoiHeyHas
cucrema, rajaKTHKa, XHUMHYeCKast peakuus,
MaKpOMOJIeKyJa, OelloK, KaTaau3arop, (hEepMeHT, KIeTKa,
muddepennmanus kinerok, JHK, Bupyc, Omomormueckas
9BOJNIONMS, OWopasHoOOpaswe, OpraHu3M, IOIYJIALUS,
aKocHucTeMa, brocdepa.

IMonumaer BKJIaa BENMKHX YYCHBIX B (HOpMHpOBaHHE
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MHPA.

OCHOBHBbBIC 3AKOHBI €CTCCTBO3HAHUSA: 3aKOH FerI/I

OCHOBHBIC TE€OpHM €CTCCTBO3HAHHUSA: OBOJTIOHOHHAA

teopus U./lapsunHa

O1eHKa WHAUBHYaTBHOTO U
(pOHTAILHOTO OIIPOCOB

OreHKa BBIMOTHEHHS TECTOBBIX
3a1aHUI

OrneHka cocTaBIeHUs
KPOCCBOP/IOB

OneHka BBIMOTHEHUS
CaMOCTOSITENIEHBIX paboOT
O1eHKa BBIMOTHEHUS PACUETHBIX
3ama4

Onenka auddepeHInpOBaHHOTO
3ayera
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