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Pabouas  mporpamma paspaGorama Ha  ocHose MPUMEPHOH  MpOrpaMMbl
obieobpaszoBarenbHolt yueOHON AUCIUILIHHD] EcrectBosnanue mis npodeccruonanbupix
o0pasoBaTe/ibHBIX OpraHu3aumii (pekomennopano OIAY «®HUPO» mporokon Ne 3 or 21
utons 2015 r. perucTpauMOHHBII HOMep peuensuu 374 ot 23 wmions 2015r.), ¢ yyetom
MPUMEPHOH OCHOBHOH 00pa3soBaTe/bHON Nporpammbl cpeaHero ofbuwero obGpaszoBaHus,
0N00peHHO! pelleHHeM (eaepalbHOro yu4eGHO-MeToaHYECKOro oObeuHeHHs Mo 0fLemy
obpaszoBanmio (potokon ot 28 mous 2016 r. No 2/16-3) 1 DenepaibHOrO roCyapCTBEHHOTO
obpaszoBatenbHOro  craHapra CPeAHEro  mpoecCHOHAILHOrO  06pasoBaHus 1o
cnequansHoctH 40.02.02 IMpaBooxpanutenshas ACATEIbHOCTD, YTBEPKAEHHOTO MPUKA30M
Munucrepersa o6pasoBanus u Haykn Poccuiickoii ®enepaunn ot 12 mas 2014 r. No 509,
3aperucTpupoBaHHOro B MuHucTepcTBe roctiunu Poccuiickoii ®enepanuu 21 asrycra 2014
., peructpauMoHHeii Ne 33737, Bxogsimiero B YKpynHéHHyo rpynny  40.00.00
Opucnpynenuus.
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INOACHUTEJIBHAS 3AIIMCKA

IIporpamma oGuieo6pasoBatensHoll yueGHON AHCIHHILUIHHLL «EcrecTBO3HaHMEY
MpeHasHatYeHa VIS H3YYEHHs eCTECTBO3HAHMA B MPO(ECCHOHATBHBIX 06pa3’oBaTe/bHbIX
OPTaHH3ALMAX, — peanusyiolMX 00pa3oBAaTEeNbHYI0 MPOrPAMMY CpeAHero  obuiero
o0pa3oBaHus B MpejenaXx OCBOEHHS OCHOBHOI npoeccuoHanbHON 06pazoBaTebHOL
nporpammel CIIO  (OITOIT CIIO) Ha 6ase ocHOBHOTO o06Iiero obpasoBanusi, npu
MOJrOTOBKE CIELMAIUCTOB CPEIHErO 3BEHA.

IIporpamma paspaGorana Ha ocHoBe TpeGosammii ®I'OC cpeaHero obuero
00pa3oBaHus, MpeAbABISEMBIX K CTPYKType, CONCPXaHHIO M pe3yJIbTaTaM OCBOEHHSI
yueOHOH aucuununHbl «EcTecTBO3HAHHE», B COOTBETCTBHM C Pexomenpauusamu mo
OPTaHM3aLMK  MOJNYH4eHHs CpeaHero obwero o0pasoBaHWs B Mpelenax OCBOCHHS
00pa3oBaTeNbHBIX IMPOrPamMM  CpeJiHero MPO(ECCHOHATLHOIO 00pa3oBaHus Ha 0Oase
OCHOBHOTO 001Iero 06pasoBaHms ¢ y4eToM TpeGoBaHHuit (enepanbHBIX rocy1apcTBEHHBIX
00pasoBaTe/bHEIX CTAHAAPTOB M MOTy4aeMoii MPO(ECCHU MM CHELHAILHOCTH CPELHEro
npogeccHoHanbHoro obpasosanus (muckmo Jlenapramenta rOCY/IapCTBEHHOM MMOJUTHKH B
cepe moarorosku pabounx kaapos u IO MunoGprayku Poceun ot 17.03.2015 Ne
06-259), ¢ yuetom I[IpumepHoii ocHOBHOI] 00pa3oBaTebHOI POrpaMMBI Cpe/IHero o6ero
obpasoBaHus, onOOpeHHOH  pelieHHeM ¢enepanbHOro  yyeGHO-MeTOmMYECKOrO
o0bearHenUs 1o oGweMy 06pa3oBaHHIo (TpoTokol ot 28 mons 2016 . No 2/ 16-3).

Conepxanne nporpammel  «EcTecTBo3HaHHE HampaBjieHO Ha JOCTH)KEHHe
CIeYIOLUX LeseH:

*  OCBOCHHE 3HAHWH O COBPEMEHHOH eCTeCTBEHHO-HAy4HOI KapTHHE MHpa M MeTojax
CCTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubonee BaKHBIMH MISSMH M JOCTHIKEHHSIMH
CCTECTBO3HAHMS, OKa3aBLUIMMH OINpeJelisiollee BIUSHHE HA Pa3BUTHE TEXHHKH M
TeXHOJIOTHH;

*  OBJaJIeHHE YMCHWAMH NPUMEHATHL IOJy4eHHbIE 3HAHUS IS OOBACHEHUS SBICHMI
OKpY’alOILero  MHpa, BOCHPHATHA HMHQOPMALMM  €CTECTBEHHO-HAYYHOrO M
NPODECCHOHANBHO ~ 3HAYUMOrO  CONEPIKAHHS, Pa3sBUTHE  HMHTEJIEKTYAlbHBIX,
TBOPYECKHX CINOCOGHOCTEH M KPHTHYECKOrO MBILUIEHHS B XOZe MPOBEIEHUS
MPOCTEHIINX HKCCIEN0OBAHHUM, aHAIM3a SBICHHIA, BOCIIPHATHS H HHTEpIpeTalHH
€CTECTBEHHO-HayYHOH HH(OpMaLUHK;

*  BOCMHTaHHEe YOEXNEHHOCTH B BO3MOXKHOCTH TO3HAHHS 3aKOHHOM NPUPOABI |
HCTIONB30BAHMSA NOCTHXCHHH €CTECTBEHHBIX HAYK IUISl Pa3BUTHS LUBHIM3ALMH W
MOBBILICHUS Ka4eCTBA HKH3HHU;

*  NpUMEHEHHE eCTECTBEHHO-HAYYHBIX 3HAHHMII B MPODeCCHOHAILHON NesTeNbHOCTH H
MOBCEIHEBHOMH KM3HH Ui oOecreveHHs Oe30MacHOCTH KH3HEAeATeIbHOCTH;
'PaAMOTHOTO ~ HCIIONB30BAHHS ~ COBPEMEHHBIX ~TEXHOJOIHMi; OXpaHBI 310pOBbA,
OKpY»KarloLlUeH cpesl.

B mporpammy BkmoueHo cozxepikanue, HanpaBlieHHOe Ha (OPMHPOBAHHE Y
CTYZCHTOB KOMIIETeHLMH, HeOOXOAUMBIX /I KauecTBEHHOro ocBoermsi OITOIT CITO na
Oasze ocHoBHOro o6uiero o6pasoBanus c noyueHHeM cpeaHero obuiero obpazoBaHmus;
NIpOrpaMMbl MOATOTOBKH CTELMATUCTOB cpeHero 3seHa (ITIICC3).

[Iporpamma yuebHO# AHCLMIIHHET «EcrecTBO3HaHME)» SBIISETCS OCHOBOH s



paspabotku pabounx mnporpamm, B KOTOpBIX MpodeccHoHanbHble 06pa3oBaTesbHble
OpraHn3aluy, —peamusylomue o0pa3oBaTebHYI0  [porpamMmy cpeaHero  obuero
obpasosanus B npesenax ocsoerus OITOIT CITO Ha 6ase 0CHOBHOLO obuero obpaszoBanus,
YTOYHAIOT COZAepikaHHe y4eOHOro MaTepuaia, MOCIENOBATENLHOCTD €ro H3Y4YeHHUs,
pacrpeieenne y4eOHBIX 4acoB, TeMaTHKy pedeparton (AOKNAN0B), MHAMBMIYaIbHBIX
'IPOCKTOB, BH/bI CAMOCTOATENBHBIX PaboT ¢ y4eTOM CrieuM(HKH MPOrpaMM MOArOTOBKH
CICLHATHCTOB CPEIHETr0 3B€HA, OCBaKBAEMOM NMPOMECCHH MM CHEMATBHOCTH.
[lporpamma  MoOXeT  Hcmonb30BaTHCS APYTMMH  npod)ecCHOHANBHBIMH
00pa3oBaTeIbHBIMKH  OPraHU3ALHAMH, PEANH3YIOWMMK  00pa3oBaTeNbHyl0 [pOrpaMMy
CpeaHero obuiero o6pa3’oBaHMs B Npelenax OCBOEHHS OCHOBHOI NpogeccHoHaILHOMH
obpasoBarensHoii nporpammbl CITO Ha 6ase 0CHOBHOrO ob1uero o6pasosanus (ITTICC3).

OBUIASI XAPAKTEPUCTHKA VUYEBHO JUCHHUILIAHBbI
«ECTECTBO3HAHME»

EctecTBo3HaHHe — Hayka O SBJEHHAX M 3aKOHAX npupoznsl. CoBpemeHHoe
CCTECTBO3HAHME BKIIOYACT MHOXECTBO €CTeCTBEHHO-HAYYHbIX OTpaciiei, u3 KOTOpBIX
HanGosee BaXKHBIMU SBIAIOTCS (DH3HKA, XUMUS U GHOTOrUL. OHO OXBaThIBAET IIMPOKHH
CIEKTP BOIIPOCOB O pa3HOOOpa3HbIX CBOHCTBAX OOBEKTOB MPUPOABI, KOTOPBIE MOKHO
paccMaTpUBaTh KakK eIHHOE 1L1e/oe.

EcTecTBeHHO-HayuHBle 3HAHMS, OCHOBAHHBIE HA HHX TEXHOJOIMH dopmupyroT
HOBbIH 00pa3 u3HH. BBICOKOOGPa30BaHHBIH YelTOBEK He MOJKET NUCTAaHLMPOBATLCA OT
(pyHaamMeHTANBHBIX 3HAHUI 06 OKpY’aloLIeM MHPe, HEe PHCKYS OKa3aThCs 0ECrOMOLLHBIM B
npogeccHoHaNbHON AesTensHoCTH. Jl060e [IEPCNIEKTUBHOE HAIpaBlIeHHE [EeSATENbHOCTH
HE/I0BEKa NPAMO HIIM KOCBEHHO CBf3aHO C HOBOM MaTepHalbHOM 6230 M HOBBIMH
TEXHONIOTHAMH, H SHAHHE HX €CTECTBEHHO-HAYYHO! CYIIHOCTH — 3aKOH ycrexa.

EcrecTBosHane — HeoTmemnemas coctasisiomas KyJIBTYpPBI:  ONpeess
MHPOBO33peHHE YeI0BEKA, OHO MPOHUKACT U B 'YMAaHUTAPHYIO cdepy, H B 00I1IeCTBEHHY 10
KH3Hb. PalnoHanbHBIH €CTeCTBEHHO-HAY4YHBIH MeTo/, c(OpMHpOBaBLIHiiCS B paMKax
€CTECTBEHHBIX ~HayK, oOpasyeT ecTecTBEHHO-Hay4HYIO KapTHHY MHpa, Hekoe
obpasHo-(unocodckoe 060611eHHe HayYHBIX 3HAHHMIL. :

OcHOBY ecTecTBO3HaHMS MpenCcTaBlser (u3nKa — Hayka o mpupoje, H3yvaroLas
Haubosnee BaXKHBIE SBJEHMS, 3aKOHBI M CBONCTBA MaTepualbHOro Mupa. B ¢usuke
YCTaHABIIMBAIOTCS Y HHBEPCANTbHBIE 3aKOHBI, CIIPAaBeIINBOCTH KOTOPBIX MOJITBEPIKIALTCS HE
TOJIBKO B 3¢MHBIX yCJIOBHSX H B OKOJIO3EMHBIX MIPOCTPAHCTBAX, HO M BO Beeif Beeenuoii. B
9TOM 3aKJII0YAeTCs OMH M3 CYIIECTBEHHBIX MPHU3HAKOB (DM3MKH Kak pyHaaMeHTaTBHOI
Haykd. DU3HKa 38HUMAET 0C0G0e MECTO CPe/iH eCTECTBEHHbIX HayK, [03TOMY ee NPUHATO
CUMTATh JTHAEPOM €CTEeCTBO3HAHMUS.

EcrecTBO3HaHME Kak HayKa 0 SBIEHHAX M 3aKOHAX TNPUPO/IBI BKIIOYAET TAKXKe OZIHY
M3 BaXKHEHIIIHX oTpaciiell — XHMHUIO.

XHUMHs — HayKa O BEeLIECTBAaX, HX COCTaBe, CTPOEHHH, CBOMCTBAxX, mpoueccax
NPEBPALICHHA, MCTIONB30BAHHI 3aKOHOB XMMHH B NPAKTHYECKOH JeSTeIbHOCTH TO/IeH, B
CO3/JaHHH HOBBIX MaTepPHAJIOB.

bronorus — cocrashas yacTs ecrecTBo3HaHMs. D10 HayKa 0 XHBOH npupoje. Oua
M3y4aeT pacTUTEIbHBIH, KUBOTHBI MHD H 4eloBeKa, CTIONB3Ys KaK cOBCTBEHHBIE METO/IBI,



TaK ¥ METOZBI APYrUX HAyK, B YaCTHOCTH (DM3MKH, XUMHH U MAaTEMAaTHKH' HabmoaeHus,
IKCIICPUMEHTBI, HMCC/IEJ0BAHHSA C MOMOLUBIO CBETOBOIO M 3JEKTPOHHOIO MHKpPOCKOIIa,
00paboTKy CTATHCTHYECKMX NAaHHBIX METONAMH MaTeMaTHYeCKON CTaTHCTHKH W Jp.
buonorus BEIABNAET 3aKOHOMEPHOCTH, TIPUCYIIHE KH3HH BO BoEX ee NPOSABJICHUAX, B TOM
qucie OoOMEeH BEWIeCTB, pOCT, pasMHOKEHHE, HacC/eJICTBEHHOCTh, H3MEHYHBOCTb,
3BOJIIOLIMIO | JIp.

B npodecchonansubix  06pazoBarenbHbIx OpraHu3alMiX,  pealu3yrIIHX
00pa3oBaTeNbHYI0 MPOrpamMMmy CpeiHero oGIIero 00pa3oBaHusi B Mpenenax OCBOEHHs
OINIOIT CITO Ha 6ase ocHOBHOro o6mEro 00pa3oBaHus, W3y4aeTcs MHTErPUPOBAHHASA
yuebHas mucuuninna «EcTecTBosHaHMe», BKIOHaOIas TPH paszena, obnangaroriue
OTHOCHTEJIBHOH CaMOCTOSITENBHOCTBIO M LENOCTHOCTBIO — «Duzukan, «Xumusy,
«buonorus» — wuro He Hapymaer MPHBBIYHYIO JIOTHKY —€CTECTBEHHO-HAy4YHOTO
0bpa3oBaHUs CTYIEHTOB.

[pu OCBOEHHH npodeccuii CIIO % crielanbHOCTEN CITIO
COLMATLHO-9KOHOMMYECKOTO M [yMaHHTAapHOrO  Hpoduie npodeccHoHaAIBHOTO
00pa3oBaHMs €CTECTBO3HAHHE M3y4YaeTcs Ha Ga30BOM ypoBae ®I'OC cpennero obiero
00pasoBaHMs ¢ y4eToM crieupuKH 0cBaUBaeMOii npod)ecCHu WK CrelHaTbHOCTH.

ITO BBIpaKaeTcst B COAEpPXKAaHHH OGYYEHHS, KOIHYECTBE 4acoB, BBIJENISAEMBIX Ha
H3Yy4€HHE OTICJIBHBIX TEM MPOrpaMMel, IITyOHHE UX OCBOEHUS oOy4aroummucs, obbeme u
XapaKTepe NpPaKTUYECKHUX 3aHATHH, BMJAX BHEAyAMTOPHOH CaMOCTOSATEIbHOMN paboTsI
CTYZIEHTOB.

B npouecce peanusauuu copepkaHns y4eGHOH MHCIHILTHHEI «EcrecTBO3Hanue»
3HATUMO H3yHqeHHe paszena «PH3HKay», KOTOPbI BHOCHT CYIIECTBEHHbIH BKIA/ B CHCTEMY
3HaHMI 00 OKpyxaromeM Mupe, DTOT paszien sBIseTcs CHCTEeMOOOPa3yIOIIHM /isi APYTHX
pasienoB y4eOHOH IMCLMIUIMHEL, TOCKONBKY (M3MYECKHE 3aKOHBI JIEKAT B OCHOBE
COAepXkKaHHUs KYPCOB XUMHH U OHOJIOrUH.

Ilpy usyyenun yuebHoro marepuana mo XuMHH ¥ GHONOIMH enecoobpazHo
AKLEHTHPOBATE BHHMaHHE O0Y4YalOIIMXCsl Ha JKH3HEHHO BAXKHBIX OOBEKTax HNpUpPOALI H
OpraHusMe vemoseka. OT1o ruapocepa, arMmochepa u Ouocdepa, KkoTopsle
PaccMatTprBaAlOTCA € TOYKH 3DEHHS XMMHYECKHX COCTABOB M CBOMCTB, HX 3HAYEHHs IUls
KUSHCLCATE/ILHOCTH  JIIOZIEH, 3TO  COAEp)KaHHe, OCBEILLAlolee pojib  BaKHEHIIHX
XHUMHYECKHX  3]ISMEHTOB B  OpraHW3Me 4elOBeKa, BONPOCEl OXpaHbI 3/10pPOBBS,
NPO(YUIAKTHKY 3a00NEBAaHUH M BpeIHBIX TNPUBLIYEK, MOCICACTBUH H3MEHEHHs Cpejbl
o0UTaHUs YeloBeKa IS YeloBeqecKoil LIHBHITH3aL1H,

3amMeTHOe MecTO B CcoAepKaHMM Y4eGHON AMCHMIUIMHBI 3aHHMAeT y4eOHbIi
MarepHaJl, He TONBKO (OPMHUPYIONIHI eCTeCTBEHHO-HAY YO KapTHHY MHpa Yy CTYIEHTOB,
HO M PacKphIBAIOIIMH NMPAKTHYECKOE 3HAYEHHE eCTeCTBEHHO-HAYYHBIX 3HAHMH BO Beex
cepax KH3HM COBPEMEHHOTO OBIIECTBA, B TOM YHCIE B ryMaHHTapHOH cepe.

B nenom yuebHas amcummimba «EcTecTBO3HaHHe», B colepkaHMM KOTOpOii
BEAYIIMM KOMIIOHEHTOM SABJIAIOTCSA HayYHbIE 3HAHWUS M HAy4YHBIE METOMbI MO3HaHMS,
MO3BOJLIET ChOPMUPOBATH Y 0OyuaroLmMXCs LENOCTHYIO €CTeCTBEHHO-HAYUYHYI0 KapTHHY
MHpa, NpOOYAHTH y HHX 3MOLMOHANBHO-LEHHOCTHOE OTHOLIEHHE K H3y4aeMoMy
MaTepHaiy, roTOBHOCTh K BRIOOpY ZHelcTBHil ompeneneHHOl HarpaBleHHOCTH, yMeHHe
KPHTHYECKH OLEHUBATh CBOH H YY)KHe NefCTBHS U MOCTYITKH.



WnrerpupoBanHoe cojiepxKaHue yuebHoi JUCLHUTUTHHBL MO3BOJAET
npenojgasatessM (U3WKM, XMMHM W OHONOrMH COBMECTHO OpPraHU30BaTh H3yYEHHE
€CTEeCTBO3HAHMUSI, HCIIONIB3Y sl HMEIOIIMECH YaCTHBIE METOIUKH NPeroJaBaHus MpeMeTa.

Hsyyenne oOmeobpaszoBarenbHoii yveOHOH mucuuruidHbel «ECTeCTBO3HAHUEY
3aBeplLIaeTcs MoJABeJeHHeM HMTOroB B (opme auddepeHLHpPOBAaHHOIO 3a4eTa B paMKax
NPOMEKYTOYHOM aTTeCTallMM CTYAEHTOB B npolecce ocBoeHuss ocHoBHoi OITOIT CITO ¢
nmoyrydeHueM cpegnero obuero obpasosanus (IMTICC3).

MECTO YYEBHOM JIMCUMILIMHBI B YYEBHOM IJIAHE

YuebHas pucumuiiHa «EcrecTBo3HaHMe» sBiseTcs y4eOGHBIM IPEIMETOM 10
BbIOOpY 13 00s3aTeNnbHOM npeameTHoi obnactu «EctectBeHHbie Haykm» OI'OC cpeanero
obmiero obpasopanwusl.

B  npodeccuonanbHeIX  00pa3oBaTeNbHBIX  OPraHU3aLMsAX, PeaTH3YIOLIMX
oOpa3oBaTellbHYl0 Nporpammy cpeaHero obuiero oOpa3oBaHWs B MpeeiaX OCBOCHMS
OIIOIT CIIO na 6a3e ocHoBHOro ofuero o6pa3zoBaHus, yuyeOHas AMCLMIUIMHA
«EcTtecTBO3HaHHe» H3y4daeTcs B oOueoOpasoBarenbHOM LuKiIe y4eGHoro rana OITOIT
CIIO na Gase ocHoBHOro obmiero o0pa3oBaHWs C TIOJyYEeHHEM CpEIHEro obIero
obpazosanus (ITTIKPC, ITTICC3).

B yue6npix nnanax ITTICC3 mecto yuebnoii auciuminael «EcTecTBO3HaHUE» — B
cocraBe 00uieoOpa3oBaTeNbHbIX YYEOHBIX JUCLMIUIHH 10 BbIOOPY, (OPMHpYEMBIX M3
oOs3arenbHBIX mpeaMeTHBIX obnacteit ®I'OC cpenHero obuiero o6GpasoBaHus, s
npopeccuit  CIIO  wumm  cneumansHoctedt  CIIO  coorBercTByromero  npodguis
npodeccHoHaNIBEHOro 00pazoBaHusI.

PE3YJIbTATbI OCBOEHUSI YYEBHOM JUCIHATLIMHBI

OcBoenue conepxanus y4ueOHON aucumruinHbl «EcTecTBO3HAHHE» obecrneduBaeT
NOCTHXKEHHE CTYIEHTaMH CJEeAYIOLMX pe3y/bTaToB:
®  JIHYHOCTHBIX:

—  YCTOMYHBBIH HHTEPEC K HCTOPHHM M JOCTHKEHHUSIM B 00JIaCTH eCTECTBEHHBIX HayK,
YYBCTBO F'OPJIOCTH 3@ POCCUHCKHE eCTeCTBEHHbIE HAYKH,

— TOTOBHOCTH K MPOJO/DKEHHIO 00pa3oBaHMsl, MOBBILIEHUIO KBATU(UKALMHU B
130paHHON NpoecCHOHANBHON NesTeIbHOCTH C MCIONB30BaHHEM 3HaHUil B
o0nacTH ecTeCTBEHHBIX HAyK;

—  OOBEKTHBHOE OCO3HAHHME 3HAYMUMOCTH KOMIIETeHLHN B 06JacTH ecTecTBEeHHBIX
HayK IUis 4eioBeKka W oOIlecTBa, yMeHHE MCIOJb30BaTh TEXHOJIOTHYECKHE
JOCTHXKEHHsT B o0nacTH (QU3MKH, XHMHH, OWOJOrMH Ui [OBBIIIEHHS
COOCTBEHHOI0 MHTEJUIEKTYaIbHOTO Pa3sBUTHS B BRIOPAHHOMN NpOodeccuoHanbHOI
JIeSITeIbHOCTH,

—  YMEHHEe NpOaHAIM3MPOBATH TEXHOTEHHBIE T[TOCIEACTBUS JIs OKpy»)Kalolied
cpezibl, OLITOBOM U MPOM3BOACTBEHHOM J1€ATEIbHOCTH Y€JI0BEKa;

—  TOTOBHOCTh CaMOCTOSITEIbHO J00BIBaTh HOBBIE 7S cedsl eCTeCTBEHHO-HAYYHBIE
3HAHMSA C MCIOJIB30BAHUEM [T ATOTO TOCTYITHBIX UCTOYHUKOB HH(OpPMALINH;



YMEHHE YNpaBIATh CBOCH [M03HABATENBHOH [EATENLHOCTBIO, MPOBOIHTE
CaMOOLIEHKY YPOBHS COOCTBEHHOIO MHTEILIEKTYABHOTO PAa3BUTHS;

YMEHHE BBICTPAHWBATh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHS B KOMAHJAE IO
peleH 0 o01KX 3a1a4 B 061aCTH €CTECTBO3HAHMSL;

MeTanpeJIiMeTHbIX:

OBNIa/ICHHE YMEHHAMHM M HAaBBIKAMH pa3lIMYHBIX BUAOB I103HABATEIbHOMN
ACATCIPHOCTH IS M3YYeHHMs Pa3HBIX CTOPOH OKPYKAaKOIIEro ecTeCTBEHHOIO
MHpa;

MPUMEHEHHE OCHOBHBIX ~METONOB [MO3HAaHMA (HAOIIOJEHMS, HAyYHOro
OKCNIEPHMEHTA) MUl M3yYeHHS pA3iMYHBIX CTOPOH €CTeCTBEHHO-Hay4YHOI
KapTHHBI MHpa, C KOTOPBIMH BO3HHMKAaeT HEOOXOAMMOCTH CTAJIKHBATLCS B
npogeccHOHANBHOM cdepe;

YMEHHE ONpPENeNATE LeH U 3a1a4i JesTelbHOCTH, BEIGHPATh CPeICTBA s HX
JOCTHIKEHHA Ha [PAKTHKE;

YMEHHE  HCHONB30BaTh  PasjIMYHble  MCTOYHMKM  JUIA  TOJy4eHHs
CCTECTBEHHOHAYYHOH WH(OPMAUWH M OLEHHBATH €€ JOCTOBEPHOCTH /A
AOCTHXXEHUS [TOCTABJICHHBIX LieJIel U 3a1ay;

npeiMeTHBIX:

chOpMHPOBAaHHOCTE NpeJICTaBlIeHH 0 LIEJIOCTHOMH COBpPEMEHHOMH
CCTECTBEHHOHAYYHOH KapTHHE MHUpa, IIPHPO/JIe KaK €IMHOM LeJ0CTHOI CHCTEME,
B3AUMOCBA3H HeJIOBeKa, MPHPOIBI W 001IeCTBa, NPOCTPAHCTBEHHO-BPEMEHHbIX
macmtabax Beenennoii;

BJlaICHHE 3HAHUAMH O HanOoJIee BaXKHBIX OTKPBITHAX M IOCTHXEHUSIX B 06/12CTH
€CTECTBO3HAHMUS, MOBIMABLINX HA 3BOJIOLHIO MPEACTABICHHIH 0O IIpHpo/ie, Ha
pPa3sBUTHE TEXHHKH U TEXHOJIOTHA;

C)OPMHPOBAHHOCTE YMEHHS MPHMEHSATH €CTECTBEHHO-HAY4YHbIE 3HAHMS JUIA
OOBSCHEHHS OKPYKAIOIIMX ABIEHHII, COXpaHEHHMs 310pOBbs, obecneyeHus
0e30MacHOCTH  JKHM3HENeATeNLHOCTH, bepexkHOro OTHOWIEHHS K npupoJe,
PallMOHATLHOTO MPHPOZOMO/B30BAHMA, & TAKXKE BBIOIHEHHS POJIM IPAMOTHOIO
noTpeduTes;

C)OPMHPOBAHHOCTE MPEACTABICHHUH O Hay4HOM METOJE IO3HAHHA IPHPOIBI U
CPCACTBAX U3YHCHHS MEraMHupa, MakKpOMHpa U MUKPOMHUPA; BJlaJIeHHe TIPHeMaMH
CCTCCTBEHHO-HAYYHBIX HAONIOJEHHH, OIBITOB, WCCIENOBAHHN M  OLEHKH
AOCTOBEPHOCTH IMOJIyY€HHBIX Pe3yJIbTATOB;

BIIQJICHHE TIOHATHHHBIM AaNMapaToM ecTeCTBEeHHbIX HayK, [O3BOJISAIOIINM
TO3HAaBATb MHUP, y4aCTBOBATH B IMCKYCCHSX 110 €CTECTBEHHO-HAYYHEIM BOIPOCaM,
HCITIONB30BaTh  pasiH4Hble HCTOYHHMKH MH(GOPMALMH 18  [OATOTOBKH
COOCTBEHHBIX pabOT, KPUTHYECKM OTHOCHTBCH K  COOBIIEHMSIM CMU,
COAEpIKaIIUM HayYHYIO0 HH(POPMALIUIO;

C(OPMHPOBAHHOCTE yYMEHMil IOHMMATH 3HAYHMOCTD eCTeCTBEHHOHAYYHOT0
SHaHWA JUIA KaXIOro 4ejlOBeKa, HE3aBHCHMO OT ero NpoecCHOHATBHOI
ACATENILHOCTH, pa3/inyath (GaKkThl M OLEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJIBI,
BHAETE MX CBA3b C KPHTEPUAMH OLEHOK M CBA3b KPUTEPHEB C OMNpelesieHHO
CHCTEMOM LIEHHOCTEH.



B pesyabTaTe ocBoeHHs AHCUHIINHBI 00y4aIOLHIiCS 10.1Ken YMeTh:

*[IPHBOJAHTH npHMepbl IKCINEPHMEHTOB u (nan) HalJ1loaeHuii,
000CHOBBLIBAIOIHX:  aTOMHO-MOJIEKY/ISIPHOE  CTPOEHHE BEIIIECTBA, CYILECTBOBaHHE
JNICKTPOMArHHTHOTO MMOJISi M B3aMMOCBA3b 3/IEKTPHYECKOr0 M MArHMTHOrO TOJiei,
BOJIHOBBIE M KOPITyCKYJISDHBIE CBOHCTBA CBeTa, HEOOPATHMOCTH TEILUIOBBIX IIPOLIECCOB,
3aBHCHMOCTL CBOWCTB BEILECTBA OT CTPYKTYPBI MOJIEKYJ, KJIETOYHOE CTPOEHHE HKHBBIX
opranusmos, ponk JIHK kak HocuTens HacneAcTBEHHON HH(OPMALHH, SBOIOLHIO KUBOIL
TIPAPO/IBI, NMPeBPALICHUs SHEPrHH M BEPOATHOCTHBIH XapakTep MPOLIECCOB B XKHUBOH M
HEXKHBOH NpPHPOZe, B3aHUMOCBA3b KOMIIOHEHTOB 3KOCHCTEMBI, BIHMSHHE IeATelbHOCTH
HEJIOBCKA Ha 3KOCHCTEMBI; IPHBOJUTHL NPHUMEPhbl 3aBUCHMOCTH CBOMCTB BELIECTB OT HX
CTPOCHHUS; HCIIONIb30BATh CMOCOOBI OYMCTKH BOJIbI B MIOBCEIHEBHOMN JKH3HH; HCTIONB30BATD
CMoCOObI CMSTYEHHS BOJIBI B [OBCEAHEBHOI KH3HHM; IPOBOUTE pacyeTsl MacCcOBOH 10JIH
PACTBOPEHHOI0 BELIECTBA B PACTBOPaX.; ONPEENSATh COCTAaB 3arpsA3HEHHIl aTMOocdeps;
OMNpPEACNATE BOJOPOAHBIA TOKa3aTelb Cpelbl PacTBOPa; ONpEAENSTh MHHEpasbHbIE
BEILIEeCTBA B IPOJYKTaX IMUTAHHS.

«00LSICHATL NPHKJIAAHOE 3HAYEHHE BAKHEHIUMX [OCTHZAKEHHI B 061acTH
€CTECTBEHHBIX HAYK JUIS: PA3BUTHSA SHEPI€THKH, TPAHCIIOPTA U CPEICTB CBA3H, MOy 4eHHS
CHHTETHYECKMX MAaTE€pHaloB C 3a/laHHBIMH CBOMCTBaMH, CO3JaHHs OGHOTEXHONOIHIl,
neveHus HHQEKIMOHHBIX 3a60/IeBaHui, OXPaHBI OKpYKatoLLeii cpenbl;

*BBIABHIaTb IHNOTE3bl H NPeAIaraTh MYTH HX NPOBEPKH, AeJATh BBIBOAbI HA
OCHOBE SKCTIEPHMEHTAIBHBIX JaHHBIX, PE/ICTABIEHHBIX B BUAE rpaduka, Tabuuibl Wiu
JHarpaMMsl;

*paboTaTh ¢ ecTeCTBEHHO-HAYYHOI HHpOpPMauHeii, colepikaleincst B Coo0IIeHusX
CMU, unTepHeT-pecypcax, HayqHO-MOMYIAPHOL JUTEepaType: BJaJleTh METOJaMH MTOUCKA,
BBIICJIATE CMBICIIOBYIO OCHOBY M OLIEHHBATh 0CTOBEPHOCTH HH(OPMAIHH;

HCNO/IL30BATL  NpPHOOpeTeHHbIE 3HAHHA M YMEHHSi B  NPaAKTHYECKOii
AesiTe/IbHOCTH H MOBCEAHEBHOMH KH3HH 114

*OLCHKM BIMSAHHA HAa OpPraHU3M Ye/loBeKa OJJIeKTPOMATHHTHBIX BOJH H
PaMOaKTHBHBIX H3/Ty4CHHH;

«3HeprocbepexxeHus;

«be30nacHOro HCMONBb30BAHMS MATEPHANIOB M XUMHUYECKHX BEILIECTB B ObITY;

*IPOQHIAKTHKA HH(PEKUHOHHBIX 3a60NeBaHui, HHKOTHHOBOH, ANKOTOIBHON M
HapKOTHYECKOMH 3aBUCUMOCTENH;

* OCO3HAHHBIX JINYHBIX IEHCTBHH 110 OXpaHe OKPYIKAIOLIeH cpe/ibl
B pesyabTaTe ocBoeHHs AHCUHNAMHBI 06y4aKOIHIICH 10/KEH 3HATE/MOHHMATE:

*CMBIC/T TMOHSATHH: €CTeCTBEHHO-HAYYHBIH METO[ MO3HAaHHS, 3JIEKTPOMAarHUTHOE
fI0J1e, SJICKTPOMArHUTHBIE BOJHBI, KBAHT, 3BOJIOLMA BceseHHOH, GombuIOl B3pBIB,
Conneynas cucTeMa, rajakTHKa, COCTAaB BOMBI, TONOMKEHHE KHCJIOpOZa W BOAOpOAa B
Ileproauyeckoli cHCTEMe 3JIeMEHTOB; MOHSATHE PacTBOpbl, CBOMCTBA pacTBOPOB B
3aBHCHMOCTH OT arperaTHOr0 COCTOSHHS BEILLECTBA; [OHATHE MACCOBOI 0IM BellecTsa;
CTPOEHHE aTMOC(Ephl; OCHOBHbIE HCTOYHHKM 3arps3HeHms aTMocdepsl; TOHATHE
BOZIOPOAHBIH nokasaTensb cpeasl (pH); cTpoenne GenKkoBBIX MONEKYIT; polb YIJ1eBOJOB H




)KHPOB, KaK OCHOBHBIX HCTOYHHKOB JHEPrHH B OpPraHHW3Me YeJIOBEKa; MOHATHE MHUILEBIX
106aBOK. COCTaB OpraHW3Ma YejloBeKa, Makpo- U M MHKPO3JIEMEHThl; MaKpOMOJeKyia,
Oenok, karanuszatop, ¢epment, knetka, mudQepenunanus knerok, JHK, Bupyc,
Ononoruyeckas 5BOJIOLMA, OHOpasHOOOpaszue, OpPraHM3M, [OMYJIALHSA, YKOCHCTEMA,
Ouocdepa, IHTPOIHS, CAMOOPraHU3aALHS;
*BKJIAJl BEeJIHKHX Y4YeHbIX B ()OPMHPOBAHME COBPEMEHHOW €CTECTBEHHO-HAy4HOI

KapTHHBI MHpa;
[Ipn M3yyeHHWM MMCUMIUIMHBI MCIIOJB3YeTCs MOTEHLMAT MEXIPEIMETHBIX CBsi3zell ¢
JMCUMIUIMHAMHM reorpausi, MareMaTHka, WHQOpPMaTHKa, 3KOHOMHKA, OTpaXKeHHe
NpOoQHIBLHON COCTABIISIONIEH B OPraHU3aLMi CaMOCTOSATEBHON paboThl 06ydaroLHXCs.

1.4. llpopuabuas cocTaBasiiomas (Hanpas/JeHHOCTh) 061eo6pasoBaTe/bHOI
aucunnannbl: [IpoQunsHoe wu3yueHMe IMCHMILIMHBI OCyluecTBIseTcs: IlyTem
oTOopa AMAAKTHYECKHX eIMHML IPOrpaMMBl 1o (Gu3HKe, XMMHHU, GHOIOrUH, 3HAHHE
kotopeiXx Oyner Heobxomumo mnpu ocBoenun OIIOIT ®I'OC u B Gymyureii
MPO(eCCHOHANBHON  JlesaTenbHOCTH. OCYIIEeCTBIEHHEM MEXNpPeIMETHBIX CBsi3eil
AMCLMIUTHHEI ¢ podeccHonanbHbMU aucuuminaamu OITOIT ®I'OC. Oprauuzauueit
BHEay/JIMTOPHOH CAMOCTOSTENbHOH pabOoThl, HAaNpaBleHHOW HAa pacIIMpeHHe |
yrnybnenne 3HaHuH, KoTopele OyayT HeoOXOAMMBI [pPH  OCYIIECTBICHHH
MPO(eCCHOHANBHOM eATENBHOCTH (MTPOMECCHOHAIBHO 3HAYUMOE COJIepiKaHHe),
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COIEPXAHUE YYEBHOH JUCLMUILIUHBI
PU3UKA
Beegenue
®usnka — ¢yHIamMeHTanbHas Hayka O mpupoge. EcTecTBeHHO-Hay4HbIN MeTON
NO3HAHMS, €ro BO3MOXHOCTH M FPaHHUIBI IPHUMEHHUMOCTH.
OKCIIepUMEHT M TEOpUs B MpOLEcce MO3HAHMA MPHPOIEL Monenuposanue
(bU3HYECKUX
SBIICHHH W npoleccoB. EcTecTBeHHO-HAay4Has KapTHHA MHpa M ee BaKHeliHe
COCTaBJIAIOLIHE.
EZMHCTBO 3aKOHOB MPHPOIBI M COCTaBa BelleCTBA BO BceseHHOM. OtkpbITHS B
(hu3nKe — OCHOBA NpOTPecca B TEXHHKE W TEXHOJOTHH MPON3BOCTBA.

Mexannka

KunemaTnka., Mexanudeckoe npwkenue. CHcTema oTcuera. Tpaexropus
IOBHKEHHS.

[Iyts. Tlepememenue. PaBHOMepHOE NpSMONHHEHHOE ABHKEHHE. CkopocTs.
OTHOCHTE/IBHOCTD MEXaHWYECKOro JBH)XEHHs. 3aKOH CJIONEHHS CKOPOCTei. ['paduxu
aBrkeHus. CpelHss CKOPOCTh NpPH HEPABHOMEPHOM BWMXXEHHH. MrHOBeHHas CKOPOCTB.
PaBHOyckOpeHHOE npsMosHHeiiHOe ABHxkeHHe. Yckopenne. CBOGOgHOE NameHue Tei.
Kpuponuneiinoe nBixenne. Yriosas ckopocTs. PABHOMEpHOe JBHKEHHE [10 OKPYXHOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE.

Aunamuka. Macca u cuna. Bzaumosneiicteue Ten. 3akoHsl auHaMukH. CHIbl B
npupoze. CriocoObl n3Mepenus cuil. MiHepLuaibHas cHcTeMa 0TcueTa. 3akoH BCEMHPHOTO
TArotreHus. HeeecomocTs.

3akoubl coxpanenns B mexauuke. FMiyibe Tena. 3aKoH COXpaHeHHs HMITYJIbCa,
PeaktuBHoe nBmkeHue. Mexanudeckas pabGora. MoiHocTs, Pabora cuiisl TIATOTEHMS,
CHJIBI YNPYTOCTH W CHJIBI TpeHus. Mexanuyeckas sHeprus. Kuneruyeckas sueprus.
Kunernyeckas sneprus u paGora. IToTeHuManbHas 3HepPrus B IPABHTALHOHHOM MOJE.
[oTeHunanbHas sHeprus ynpyro nepOpMUpPOBAHHOIO Tena. 3aKOH COXPAHEHWS! MOJHOI]
MEXaHH4YeCKOH SHEepruu.

JdeMoHCcTpauHK

OTHOCHTENIBHOCTh MEXaHHYECKOTO IBHIKEHHUSI.

Bupl MexaHH4eCKOro JABHKEHHS!.

WueptHOCTSE TEI.

3aBHCHMOCTDb yCKOPEHHSI TeNla OT €ro Macchl ¥ CHIIbL, eiiCTBYIOMmEN Ha Temo.

PaBeHCTBO M  NpPOTHBOMONOXHOCTH  HANpABIEHHS  CHJ  JEHCTBUS  H
[IPOTHBOIEHCTBHS.

HesecoMocCTs.

PeakTuBHOE IBHXKEHHE, MOJIE]Ib PAKETHI.

V3aMeHeHHe SHepruy Mpy COBEpPIIEHHH paboThL.

IIpakTHUYecKkoe 3ausTHE

Ne 1 MceneoBanmne 3aBUCHMOCTH CHIIBI TPEHHS OT MAcchl TeJia.

CamocrosrensHas pabora Ne |

Iloaroroska foknana Ha TeMy: «Poib 3ak0HOB HEIOTOHA B Pa3BHTHU TEXHUKH»

CamocrtositensHas pabora No 2

[ToaroroBka pedepara Ha TeMy: «PeakTHBHOE IBHIKEHHEY
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OcHoBbI MOIEKYISAPHOIN (PHIHKH H TePMOIHHAMHKH

Monexyasipuasi  ¢usuka. ATOMHCTHYECKAs TEOPHMS CTPOGHHS BElIECTBA.
HaGmozienns 1 ONBITEI, NOATBEPXIAIOLIME ATOMHO-MONEKY/IAPHOE CTPOEHHE BEIIECTRA.
Maccel 1 pasmepsl Mosekyn. TerioBoe ABMKeHME HacTHIl BeIIeCTBAa. BpoyHOBCKoe
aswxenne. Mneansneiii ras. TemnepaTypa kak Mepa cpeHell KHHETHHecKoil JHepruw
4acTHIl, YpaBHEHWE COCTOAHMA HIEAIbHOro rasa. Msompouecchl W X rpaduKH.
OObsicHeHHe arperaTHIX COCTOSHHIT BellecTBa U (ha30BBIX MEPEXOOB MeX1y HHMH Ha
OCHOBE aTOMHO-MOJIEKYJIAPHBIX NpeacTaBieHnd. CBA3b MeIy AaBlIeHHEM H CpejHeii
KHHETHY€CKOH SHeprued Monexy raza. Pabora rasa. Mozens xuakoctu. IToBepxsocTHOe
HaTsOKeHWe M cmauuBaHue. Kpucrannuyeckue u amopduble Bewectsa. JKumkue
KPHUCTAJLIBL,

Tepmonunamuka. BHyTpeHHss sHeprus. PaGota M TemnooTnaua kak crocoGml
H3MEHEHHs BHYTPEHHEeH sHepruu. IlepBbiii 1 BTOpO# 3aKOHbI TepMOAMHAMHUKM. [IpHHIHIIb!
aeiicteus TernoselXx MammuH. KITJ[ TensioBbix aBurarteseil. TerioBble MALIHHBL W HX
NpUMEHeHHe. IKOIOrHYecKUe NpobieMbl, CBA3aHHbIE C IPUMEHEHHEM TEILIOBBIX MAILIHH, 1
npo0OieMsl 3HeprocbepekeHus.

Jemoncrpauun

JBrxkeHne 6pOYHOBCKHX Y4acTHIL.

Huddyzus.

SIBNIeHHs TOBEPXHOCTHOI'O HATSKEHHS H CMAauHBAHMSL.

Kpucrannel, amopdusie BewecTsa, uaKoKpHCTAUIHYECKHE TeIa.

V3meHeHue BHYTpeHHel SHepriy Tell P COBEPLIEHHH PaboTI.

CamocrosTensHas pabora Ne 3
IToaroroska pedepara Ha TeMy: «Da3oBble MePeXOIbD
CamocTosTenbHas paGora Ne 4
[Moxroroska pedepata na remy: «KIIJ| 1BHratens BHyTPEHHEr0 CrOpaHHs»

OCHOBBI 3/1EKTPOAHHAMHKH

JnekTpocraTHKa. B3aumozeiicTBue 3apsykeHHBIX Tell. DJIEeKTPUYECKHH 3aps.
3aKkoH cOXpaHeHHA EKTPHYECKOro 3apsia. 3akon Kyioua. DJleKTpocTaTHYecKoe moe,
€ro OCHOBHBIE XapaKTEPHUCTHKH M CBA3b MeKAy HUMH. IIPOBOAHMKHM M HM30NATOPHI B
3NIEKTPOCTATHYECKOM  Tone.  DIeKTpHYecKas eMKOCTh  KOHIEHCaTopa.  DHeprus
3JIEKTPOCTATHYECKOT'O T10JIS.

IocTosiunbiii Tok. IlocTostHHBINA 3nekTpuueckuii Tok. Cuna Toka, HarpsKeHHe,
EKTPHYECKOE CONPOTHBNeHNHE. 3akoH OMa /1sl y4acTKa LeMu U MOJHOH 31eKTPUIecKOil
LETH.

Pabora u mowmocTe nocrosHHOoro Toka., 3akoH Jlkoyns - Jlenma. TemnoBoe
NeHCTBHE

3/IEKTPUYIECKOr0 TOKA. DJIEKTPHYECKUI TOK B Pa3IMYHBIX Cpeiax.

MaruuTHOe nojie. MarHuTHOE MoNe U ero OCHOBHbBIE XapaKTepucTUKH. [leiicTBue
MAarHHTHOrO TOJIA HA MPOBOJHHK C TOKOM. 3akoH Amnepa. DnekTpoasuratens. Cuma
Jlopexua.

sIBeHHe 37IeKTPOMArHWTHON HMHIYKUMH. 3aKOH 3eKTPOMAarHHTHOI HHAYKLHH,
[IpaBuno Jlenna. Camonnaykuus. MHIYKTHBHOCTD. DHeprus MarHUTHOTO ITOJS.

JeMoneTpauun

OneKTpHu3auus Tell,

B3aumonelcTBue 3apsSiKeHHBIX Tell.

12



Harpepanue npoBOAHHKOB ¢ TOKOM.

OmnsiT Dpcrena.

BzauMozelcTBHE IPOBOIHMKOB C TOKOM.

JleficTBie MarHMTHOI'O 1OJIs HA IPOBOJHUK C TOKOM.

PaGota snekrpoasurarens.

SIBjieHKe 3IeKTPOMarHUTHOM MHIYKIIHH.

IIpakTHYeckoe 3aHATHE

Ne 2 C6opka 3/1eKTpHYECKOil Lienu 1 M3MepeHHe CHIIBI TOKA H HalpsyKeHUs Ha ee
pa3IHYHBIX y4acTKax.

Ne 3 Mzyuenue 3aBUCHMOCTH CHITbI TOKA M HAIMPSKEHUS TPH [OCIEA0BATENHHOM |
napauieIbHOM MOAKIIOYEHUH TPOBOJHHKOB.

CamocrositensHas pa6ora Ne 5

[Toaroroska noknana na Temy: «llepesada 31eKTPOIHEPrHH HA PACCTONHHMS»

Koae6auus u BoJinbI

Mexauuyeckne konebanus u Boanbl. CBoGoaHBIE KOTEOAHMUS. Ilepnon, yacrora
M aMIuIMTyaa Kosnebanuii. ['apMoHnueckue konebanus. MartemaTHueckuil u NPy KUHHBIH
MaATHUKH. [IpeBpallieHne sHepriu Ipu rapMoOHHYeCKUX KolebaHusX.

MexaHu4eckue BOMHBI M X BHABL 3BYKOBbIE BOJHBI Y IbTpa3ByKOBbIE€ BOJIHBI,
YIIbTpa3sByK M €ro HCIOIb30BaHUE B MEULIHHE U TEXHHKE,

DJIeKTPOMArHUTHBIE KojieGaHusi ¥ BoaHbL. CBOGOIHBIE 3JIEKTPOMAarHUTHEIE
xonebanus.  KoneGarenbusiii  kontyp. ®opmyma  Tomcoma. BeinyxneHHbIe
ONEKTPOMAarHuTHele  Kosebauusa. I['apMOHMYECKHE 9JIeKTPOMAarHHTHBIE KOJeOaHus.
DneKTpuveckuii pe3onanc. [lepemeHHbII TOK. Onexrporeneparop. [Tonyyenue u nepenaua
aneKTposHepruu. [IpobGnemsl

dHeprocOepexeHns. DIEeKTPOMArHHTHOE T0Nle. DJIeKTPOMATCHHTHBIE BOJHbI,
CKOpOCTb  5MEKTPOMArHMTHbIX BOMH. IIPHHIMNBI pajgMOCBI3M M TeJCBHICHHA.
Hicronib30BaHue  31€KTPOMArHMTHBIX BOJIH PA3NMYHOTO IMANA30HA B TeXHHYECKHX
CPe/CTBaxX CBA3H, MEIULIHHE, [IPH U3YHYEHHH CBONCTB BEILECTBA.

CsetoBble BoJIHBI. PasButHe mnpencTaBieHHd o NpUpoJe cBeTa. 3aKOHEI
OTpaXK€HHs M npenomieHus cBera. HWurepdepenuus ceera. [udpakuus ceerta.
Jndpakunonnas pemerka. ITonsipusauust csera. [ucrnepcus cseta. JIMH3BL ®opmyna
TOHKO#M JTHH3BL. OnTHueckue npubopsl.

JemMoHcTpauuu

Konebanus matreMaTHueckoro u npyxuHHOrO MasTHHKOB.

Pa6ora anexrporeneparopa.

WMzny4yenue U npueM 3J1€KTPOMAarHUTHBIX BOJIH.

Panuocssss.

Pa3jioxeHue Oenoro cera B CIEKTP.

Wurepdepenuus u ngudpaxiys ceera.

OrtpaskeHHe U MpeOMIEHHE CBeTA.

Ontuyeckue npubopsl.

IIpakTHYecKHe 3aHATHS

Ne 4 Nsyvenue konebanuii MaTeMaTHYECKOrO MasTHHKA.

Ne 5 Uzyuenue unTepdepeHnnn u 1udpakiiy cBeTa.

CamocTostensHas pa6ora Ne 6

[Toaroroska pedeparta Ha Temy: «Hesaryxarowue 31eKTPOMAarHUTHBIE KONEGAHHN
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J/1eMeHTbI KBAHTOBOI PU3HKH

KBanToBble cBoiicTBa cBera. PaBHOBecHOe Temnosoe u3mydeHue. KBanToBas
runoresa [Inanka. ®oroanexrpuueckuii sddexr. YpapHenne DHHIITENHA 11 BHEIIHETO
¢orospdekra. Porton. laBnenue ceera. [lyannsM cBOICTB CBeTa.

®u3nka atoma. Mogenu ctpoenns atoma. Onsit Pesepdopaa. IMocTynatsi Bopa.
OObsicHeHNe THHEHYATOro CreKTpa BOJOpOJa HA OCHOBE KBAHTOBBIX MOCTYJATOB Bopa.
[ornomenne u ucnyckanue cpera aromMoM. KBanTtoBas sHeprusi. [lpuHumn neiicTsus u
Hcronb3oBaHMe Jnasepa. OnTHYeckas CHEKTPOCKOMMS KaK METOJl M3YYeHHs COCTaBa
BEILIECTBA.

@u3nKa aTOMHOIO sApa M djeMeHTapHbIX 4Yactuu. CocTaB M CTpoeHHe
aTOMHOTO sAnpa. CBOACTBA AJEPHBIX CHIL. DHEPrus CBs3H U eeKT MacChl aTOMHOTO S/pa.
PagunoakTuBHOCTS. BHIBI palHOaKTHBHBIX NpeBpalleHHil. 3aK0H pagHoaKTHBHOIO pacnapa.
CaoiicTBa MOHM3HPYIOIIMX SAEPHBIX H3/yueHHil. PaguoakTUBHBIE H3ITy49eHHs M MX
BO3NCHCTBME HA JKMBbIE OpraHM3Mbl. SlnepHble peakuuu. SlnepHas SHepreTHka.
OnemenTapHble YacTHIBL, PyHIaMEHTaIbHbIE B3aHMOIEHCTBHSL.

JdeMoHcTpauuu

dororddexkr.

dorosnemeHT.

H3nyuenue nazepa.

JInHeHyaThle CeKTPhl pa3THYHBIX BELLECTB.

CueT4yuK HOHH3UPYIOIINX U3IY4eHHMIA.

CamocrosTensHas pabora Ne 7

Iloaroroska pedepara Ha TeMy: «ATOMHBIN peakTop»

Bceeniennas u ee 3Bosonus

Crpoenne u passutue Beeaennoii. Kocmonorus. 3sessl. TepMosaepHsiii cruTes,
Mogens pacumpsitoreiics BeeneHHoi.

[Mponcxoxnenne CoaneuHol cHerembl. [IpotoconHie w NIPOTOIUIAHETHEIE
obnaka. Ob6pasoBanue miaHer. [IpoGiemMa CylIeCTBOBAHHS BHE3EMHBIX LMBHIM3ALIAIL
CoBpemenHnas pu3nyeckas KapTHHA MHpa.

CamocrositensHas pabora Ne 8

[Tonroroska pedepara Ha TeMy: «UepHas abpa»

XUMHUA
PA3JAEJI 1 OBILIASI U HEOPTAHUYECKAS XUMMUSI
BBenenue

XuMHu4ecKas KapTHHa MHpa Kak COCTaBHAs 4acTh €CTECTBEHHO-HAYYHON KapTHHBI
mupa. Pojib XMMHH B )KH3HU COBPEMEHHOI0 0OIIIECTRA.

[IpuMeHeHHe [OCTHXKEHHH COBPEMEHHOH XUMHH B ryMaHuTapHO#H cdepe
NeATeIbHOCTH 00111ecTRa.

XuMuyeckoe conepxkanue y4eOHoM aucuuruinesl  «EcTecTBO3HaHMEY NpH
ocBoeHMH  crienuanbHocTeld  CITO  couManbHO-3KOHOMHYECKOTO M TyMaHHTApHOro

npodunei npodeccHoHanbHOro 06pazoBaHus.
Tema 1.1 OcHoBHBIE NOHATHA H 3AKOHBI XHMHH

[Tpeamer xumun. BemectBo. AtoM. Monekyna. XuMHUeCKHil 3/IEeMEHT U (hopmsl
ero cymecrsoBanus. [IpocTeie U cloXKHBIE BellECTBA.

JdemMoneTpanuu

HaGop mozeneit aToMOB H MoJIeKyJI.
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Msmepenyie Bewectsa. OCHOBHBIE 3aKOHEI XHMHUM. Macca aTOMOB M MOJIEKYIL.

OTHocHTeNbHBIE aTOMHAsl U MOJIEKYIApHas Macchl. KonndyecTBo BelecTsa.
[Nocrosunas Asoraapo. MossipHas Macca. 3akoH ABoranpo. MonsipHbiii 06beM rasos.

KonuyecTBenHble M3MeHeHHs B XMMHH KakK 9acTHBIH CIy4ail 3aKOHOB nepexoza
KOMMYECTBEHHBIX H3MEHEHUH B Ka4eCTBeHHbIE. VILTIOCTpaliK 3aKOHA COXPaHEHHS MacChl
BEILeCTBa.

Tema 1.2 [lepuoanyeckuii 3aKoH

u Ilepuoauyeckas cucrema xumuyeckux s1ementoB JI. U. Menaesieesa

Otkpbitue Ilepuommueckoro 3akona. Ilepuomuueckas cHCTEMa XHMHUYECKHX
anemenTtoB /1. . Menneneesa.

3unavenne [lepuomuueckoro 3akoHa W IlepuomM4ecKoll CHCTEMBI XMMHUYECKHX
anemenToB JIL.W.MeHzeneeBa JUisi pa3sBUTHS HAyKH W TIOHMMAHHUS XUMHYECKOI KapTHHBI
MHpa.

JdemMoncTpauus

Paznuuyupie  Qopmer  Ilepuomuueckoif  CHCTEMBI XHMHYECKHX  SIEMEHTOB
A.U.Menneneesa.

CamocrostensHas pabora Ne9

[Toaroroska goxniana no teme: «Ku3Hb U 1eATeIbHOCTD J.W. MeHnaeneesa»

Tema 1.3 Crpoenne Bemecrsa

Kosanentnas cpasp: HenossipHas u nonspHas. Moxnas cBs3b. KaTHOHBI ¥ aHHOHBL,
Merannuueckas cBsa3b. BomopoaHas cBa3b.

HemoneTpanus

OGpa3iibl BELIECTB M MATEPHAJIOB C Pa3IMYHBIMH THIIAMH XHUMHYECKOil CBA3H.

Tema 1.4 Boaa. PacTBopsi

Boza B npupone, GBITY, TexHHKe H Ha npou3BoacTBe. OUIHYECKHE U XMUMHYECKHe
CBOHCTBA BOZbl. OrpecHeHHe BOMbI. ArperaTHble COCTOSHHS BOIbI M €€ Mepexoibl W3
OZTHOTO arperaTHOro COCTOSIHUS B JpYyToe.

JdeMoHcTpanus

®u3MYeCKHe CBOMCTBA BOABI: IOBEPXHOCTHOE HATSKEHHE, CMAYHBAHHE.

Camocrostensaas pabora Nel0

[Toaroroska pedepara no Teme: «PacTBOpbI BOKPYT Hacy

Tema 1.5 Xumuueckue peakuuu

Xumuyeckue peakuuu. IToHsiTHe O XMUMHMYecKo# peakimu. THIBI XHMHUYECKHX
peakuni. CKOpocTh peakuuu H (HaKTopbl, OT KOTOPLIX OHA 3aBHCHT,

JeMoHcTpauus

XHMHYECKHE PeaklliK C BblJEJEHHEM TEeILUIOTHL

Tema 1.6 Knacendukauus Heopranuvecknx coelHHeHHil 1 HX cBoiicTBa

Knaccudukauus HeopraHuyecknx coeanHeHuit 1 uX cBoiicTBa. OKCH/bI, KMCIOThI,
OCHOBAaHHS, COJTH.

Ilonsitue o rugpomuse coneil. Cpeja BOAHBIX pPacTBOPOB CONeil: KHcas,
HeHTpanbHasl, Wweno4YHas. Bonopoausiii nokasarens pH pacTBopa.

IIpakTnyeckoe 3ausitue Ne6
Onpenenenne pH pactBopa cosnei
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Tema 1.7 MeTajibl H HEMETALIbI

Metamnel. O6mue dpusnyeckue U XMMHYECKHE CBOMCTBA METAILIOB.

Hemertael. Ob1mas XxapakTepucTHKa rIaBHBIX TIOArPYIIN HEMETAJUIOB Ha IpUMepe
rajoreHoB.

Baxxneline coelMHEHUS! METANIOB U HEMETAUIOB B MPHUPOJIE M XO3AHCTBEHHO!
JESTEJIbHOCTH YeI0BeKa.

JdeMoHcTpanuu

B3aumoneiicTere MeTanI0B ¢ HeMeTaIaMy (LMHKA ¢ CEPOH, alFOMUHMUSA C HOI0M),
pacTBOpaMH KHUCJIOT M LLIEJIOYei.

["opense MeTamnnos (LMHKa, Xee3a, MarHus) B KUCIOPOJE.

B3auMozielicTBHE a30THOH W KOHLIEHTPHPOBAHHOM CEPHOM KHCIIOT ¢ MEJIbIO.

BoccTaHOBHTENBHBIE CBOMCTBA METALIOB.

IIpakTHyeckoe 3ausiTue Ne7

B3zaumopeiicTBHe MeTa/NI0B ¢ PACTBOPAMH KHCJOT H 11e/10Yei

CamocrosrenpHas pabora Nel |
IlonroroBka pedepata no Teme: « HaHOTeXHONIOrHS Kak TPHOPHTETHOE
HanpapJieHHe pa3BUTHs HAyKH M MPoU3BOACTB B Poccuiickoil Menepanumy»

PA3JIEJI 2 OPTAHUYECKASI XUMMUSL

Tema 2.1 OcHOBHBIE NOHSTHSI OPraHHYECKOH XHMHH H TEOPHSI CTPOEHHSI
OPraHHYeCcKHX coelHHeHH
OCHOBHBIE ~ TONIOXXEHHS TEOPHH CTPOEHHMS  OpraHM4ecKMX  COeIHHEeHHIl.
MHuoroobpasue oprannueckux coenuHenuil. [Tonstie uzomepuu.

Tema 2.2 Yraesoaopoab! H HX NPHPOAHbIE HCTOYHHKH

Yrnesonopoasl. IlpenenbHele W HempeaenbHblE  YIJIEBOAOPOABLL.  Peakius
nonkmepu3aluy. IIpupoaHsle MCTOYHMKH YriIeBOJOPOJIOB. YTIJIEBOAOPOILI K4K OCHOBA
MEXIyHapOJHOr0 COTPYAHHYECTBA H BAXKHEHIIIMH HCTOYHHK (popmupoBaHus Gropketa PO,

JleMoHCTpauHH

[lonyyeHne 3THJIeHA M ero B3aUMOJEHCTBHE C PacTBOPOM IepMaHraHata KaJius,
OpOMHO# BOJ10/.

CamocrosrensHas pabora Nel2

[logroroBka noknaza no Teme: «Mcropusi BO3HMKHOBEHHS M pa3BUTHs
OpraHHYeCKOH XHUMHH»

Tema 2.3 Kucaopoaocoaepskaune oprannyeckKne coelHHeHHs

Kucnoponconepxkaiue OopraHu4eckKue BEIIECTBA. [IpencraBurtenu
KHCIIOPOACOAEPKANX OPraHu4YeCKUX COeIHHEHHWH: METHIIOBBIH M ITHIIOBBIH CIMPTHI,
IIIMLEPHH, YKCYyCHAas KMCJIoTa. JKHUpBI Kak CI0XKHbIE 3GHUPEL.

YrneBozbl: MII0K03a, Kpaxmal, LeJUToN03a.

JemoncTpauun
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Kauvecrsennas peakuus Ha rimunepus.
Tema 2.4 Asorconeprkaniue oprannyecKue coeHHEHHH. Hoaumepsi

A30TCOZIEpKALLIME OPraHHYEeCKHe COeTMHEHHS. AMMHbI, AMHHOKHCIIOTBI, GesKH.
Ctpoenne u Guonoruueckas dyHKuHs GeKoB.

HemoHcTpauun

L{BeTHBIE peakiuy GeNKoB.

[Tnact™accel n BonmokHa. IToHATHE O MiacTMaccax M XHMHYECKHX BOJIOKHAX.
HarypaibHble, CHHTETHYECKHE H HCKYCCTBEHHBIE BOIOKHA.

JleMoHcTpanus

Pasznuynble BUIBI 1acTMace U BOJIOKOH.

CamocrosTensHas paora Nel3

Ilogroroska pedepara no teme: « HAeduuut Genka B MUIIEBBIX MPOAYKTAX M ero
Tpeo/I0NIEHHE B paMKax Iio0aabHOM MPOI0BOILCTBEHHOIN IIPOrpaMMBI»

Pasnen 3 Xumus u susup
Tema 3.1 XuMus u opranusm vejioBexa

XUMHSL M OpraHM3M 4YeloBeka. XHUMHYECKHE DJIeMEeHTHl B OpraHM3Me 4YeJI0BeKa.
Opranuyeckne W HeopraHWueckde BeliecTBa. OCHOBHbIE KU3HEHHO HeoOXoauMble
COCZMHEHUA: OeJIKH, yI/IeBOAbI, JKMpPbl, BUTAMHHBI, YIJICBOIB — [VIaBHBIA HCTOYHMK
HEpruM opranusma. Posib xupoB B opranusme. XonecTepu u ero pPoOJib B 3/10pOBbE
YeJI0BeKa.

Mutepanbuele  BemectBa B mpogykTax NMUTaHUA, [HIIEBble J06aBKH.
C6anancupoBaHHoe nMuTaHwe,

Camocrostensnas pabora Nol14

[loaroroBka BBICTYIUIEHHS MO TeMe: « YIIeBOIbI U HX POJib B XKHBOH NpUpoae»

Tema 3.2 Xumus B 6bITy
Xumus B 6riTy. Bona. KauectBo Bomsi. Moromue 1 YHCTALIME cpejicTBa. [IpaBuna
GesonacHoi paboTsI co cpeacTBAMH BHITOBOMH XHMHH.
CamocrosTensaas pabora Nel 5
ITonroroska noknana. ITo Teme: «CuHTETHYECKHE MOJOLIHE Cpe/ICcTBa: JOCTOMHCTBA
H HEIOCTaTKH»

BHOJIOTUA
Tema 1. Brosorusi — coBoKynHocTts HAYK 0 JKHBO# npupoje.
MeToasl HayuHOro no3uanus B 6Hoa0ruu

XKusas npupona kak oGbekT U3ydeHus Guonoruu. Meroms! MCCJIEIOBAHHS )KHUBOI
npupossl B GHomnoruu. Onpenenerune xu3nu (c MPHUBJIEYEHHEM MaTepHala W3 pa3/IesioB
(H3MKK ¥ XUMHIH). VY POBHH OpPraHHU3aLMy KHU3HH.

demoHcTpauuu

YPOBHH OpraHu3anmy Ku3HH.

MeTozb! no3HaHUS KUBOH TIPHPOIBI.

Tema 2.Knerka

Hcropus usyuenns kinetku. OCHOBHBIE MOJOKEHHS KIETOYHOMN TeopuH. Knetka —
CTPYKTYPHO-(DYHKLMOHANBHASN (2IEMEHTAPHAS) €JMHHIIA JKH3HH.

Crpoenue knetku. IIpOKapHOTE M 3YKAPHOTEl — HH3IIHE W BHICIIHE KJIeTOYHBIE
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OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMMOHEHTBI KIETKHU sykapuor. Knerounoe sizpo.
QyHKLMA Aapa: XpaHeHHe, BOCIpOH3BE/ICHHE U Nepelaya HacleICTBEHHON HHpOpMAaLHy,
PEryJIALUs  XMMHYECKOH aKTHBHOCTH kietku. CTpykTypa u GyHKIMM  Xpomocom,
AYTOCOMBI 1 TIOJIOBBIE XPOMOCOMBEL

Buronoruyeckoe 3HaueHne XHMHYECKHX dIeMEHTOB, Heopranuueckue Bewectsa B
cOCTaBe KJICTKH. Ponb BOXBI KaK pacTBOPMTENS H OCHOBHOIO KOMIOHEHTa BHYTpPEHHEi
Cpe/ibl OPraHU3MOB. Y TJICBOIBI M JIMITH/ILI B KJIETKE. Crpyxtypa 1 6uonoruueckue byHKIHHA
OenkoB. CTpoeHHe HYKIEOTHIOB M CTpYKTypa nonuHykneoTuaHbx neneit [HK u PHK,
ATO.

Bupycsl u 6akrepuodaru. Heknerouynoe CTpOECHHE, XH3HEHHBIA LMKI M ero
3aBUCHMOCTb OT KJIETOYHBIX (OpM KH3HH. Bupycer — BO30YIMTENH HH(EKIIHOHHBIX
3aboneBaHuii; MoHATHe 06 OHKOBHpycax. Bupyc ummyHoneduuura wenoseka (BHUY).
[Ipodunaxruka BUY-undexiuu.

JdeMoucTpauun

Crtpoenue Mostekynsl Geska.

Crpoenune monekyns: JTHK.

CrpoeHue KneTku.

Ctpoenue kieTok npokapuor u 3YKapHOT.

Crpoenue Bupyca.

[IpakTHYeckoe 3anaTHe NS

HaGmonenne kinetok pactenuii u KHBOTHBIX IOl MHKPOCKONIOM HAa TOTOBBIX
MHKpOIpenaparax i HX olucaHHe.

CamocrosTensHas paGora Nel6
[Toaroroska pedepara no teme: «Hcropus 1 pasBuTHe 3HAHUI O KIeTKey»

Tema 3.0pranusm

Oprauusm — eauHoe 1esnoe. Muoroo6pasue oprannzmos.

O6Men BemiecTBOM U 3Heprueii ¢ OKpYyalolleH cpeoi Kak HeoGX0auMOoe YClIoBHe
CYLIECTBOBAHHS )KMBBIX CHCTEM,

Croco6HoCTs K camMoBoCHIpOH3BeAeHUIO — OlHA U3 OCHOBHBIX 0COGEHHOCTE}
KUBBIX OpraHu3MoB. [leneHHe KIeTKH — OcHOBa pocra, PasBHTHA M pa3sMHOXKEHHS
OpraHusMoB. becnonoe pasmuoxenue. I1o0BOii nponecc M TMOJIOBOE pasMHOXKEHHE.
OnnonoteopeHue, ero 6uonornyeckoe 3HaueHue.

[lonsatue 06 HHAMBHMIYaTBEHOM (oHTOreHe3), 3MOpHOHAIBHOM (3MOpHorenes) u
MOCTIMOPHOHATILHOM pa3BHTHH. UHaMBHIyansHOe Pa3sBHUTHE 4YEJIOBEKA H €ro BO3MOXKHEIE
HapyleHHs.

Obwme npencTaBneHus o HACHECTBEHHOCTH M HU3MEHYHBOCTH. ['eHeTHYeckas
TEPMHHOJIOTHA H CHMBONIMKA. 3aKOHOMEPHOCTH HacienoBanus. Hacnenosanue MPU3HAKOB
y uenoBexa. [1onoBbie XpoMocoMe!. CLenIeHHoe ¢ M0I0M Hac/Ie 0BaHMe, Hacnencrenusie
Oosesnu yenoBeka, HX MPUYHHEI H npodunaktrka. COBpeMeHHbIe peacTaBIeH:s o FeHe u
reHoMe.

['eHetnyeckne  3aKOHOMEPHOCTH  H3MEHYHBOCTH. Knaccuduxauus  dopm
M3MEHYMBOCTH. BiIHsHHE MyTareHOB Ha OpraHM3M YeloBeKa.

Ipeamer, 3anauu 1 MeToaBI cenekuuy. [eHeTHyeckue 3aKOHOMEPHOCTH CeJIeKLIHH.
Yuenne H. U. Basuiosa o UEHTpaX MHOroo0pass W MPOHCXOXKIEHHS KYJIBTYPHBIX
pacTeHuH. BHOTEXHONOrHS, ee JJOCTHKEHNs, IepCrIeKTHBEI pa3BUTHSL.



JemoHcTpauuu

OO6MeH BellecTB U npeBparieHus JHEPrHH B KJIETKe.

Henenne knerku (MUTo3, Meiio3).

Crioco6s1 Gecriosnioro pasmMuoKeHus.

OnonoTBOpeHue y pacTeHuii i HBOTHBIX.

HunusnnyansHoe passutue oprannsma.

HacnencreeHnsie 6one3nu uenoseka.

Biusinue ankoronusma, Hapkomanuw, KYpPeHHsl Ha Haclle/ICTBEHHOCTb.
Mytanuu.

MopandukanuoHnas H3MeHYHBOCTS.

LlenTpsl MHOr0O6Gpa3us 1 MpoHcxoxk neHus KYJIbTYPHBIX PacTeHHIA.
HckycerBeHHBIH 0T6Op.

Hccenenosanus B 06nactu 6HOTEXHONMOM MM,

IIpakTHyeckoe 3ansTHE N29
PellleHne aneMeHTapHBIX reHeTHYeCKUX 3a1ay
CamocrosTensuas pa6ora Nol7
Ionroroska pedepara mo Teme: « BuoTexHONOrHS M TeHHasi WHXEHepus —
TexHonoruu XX1 Bekay

Tema 4.Bun

OBOIIOLMOHHAS TEOpHs M ee polb B (opmupoBarnn  coBpemenHOi
CCTECTBEHHO-HAYYHOH KapTHHBI MHupa. Buz, ero kpurepuu. Homynsauus kak cTpykTypHas
CAMHMLA BUAA M 3BOMOLHH. CHHTETHYECKas TEOPHS HBONIOLUH (CT3). dsuxymue cuiisi
3BOJIIOLHH B cooTBeTcTBUH ¢ CTD.

Pesynbrater  sBomouun. Coxpanenue MHOroo6pasusi BHAOB Kak OCHOBA
YCTOHYHBOTO pasBuTusi Guocdepsl. I[Ipuuunbl BEIMHpaHHs BHIOB. Buonornyeckuii
nporpecc u 6uonoruueckuii perpecce.

['Hrnoressr npoucxoxkaeHus Ku3Hu. VCI0KHEHHE KUBbIX OpraHu3MoOB Ha 3emiie B
fpolecce SBOMOLMH. AHTPOIOTEHe3 M €ro 3aKOHOMEPHOCTH. J[0Ka3aTelbeTBa pozcTBa
4CJI0BEKA C MIICKONHUTAIOLIMMH JXHUBOTHBIMH. DKOJOrHYECKHe daxTopsl anTponorenesa:
YCIOKHEHUE TIONYIALUNOHHOH CTPYKTYpPBI BH/IA, H3TOTOB/EHHE OpYIHii Tpy/Ja, Mepexoj oT
PACTHTE/ILHOTO K CMELIAHHOMY THITYy IHTaHHs, HCMOJB30BAaHHE OrHA. [losBleHMe
MBICIIHTENLHOH NEATENbHOCTH M 4I€HOpa3aebHOM peyn. IIponcxoxnenue yenoseyeckux
pac.

demMoHcTpanuu

Kputepun Buna.

IHomynsuus — crpykrypras equnnua Buna, €IMHHLIA BOJTIOLIMH,

JIBHKy1IHe CHITBI 9BOJTIOLHH.

BosnukHOBeHHe ¥ MHOro06pasne TIPHCIIOCOOTIEHUI Y OPraHK3MOB.

Penxue u ucuesaronye Bupl.

JBHXKy1IMe cuibl aHTponoreHesa.

[Tpoucxosknenne yenoBeka u yenoBeyeckux pac.

IlpakTHyeckoe 3anarTue Nel(

Onucanne ocobeii Buaa no MOP(OTOrHYECKOMY KPUTEPHIO

Camocrositensnas paGora Nol 8

Honroroska pedepara mo teme: «Copemennble B3MIAmLl Ha Guonornyeckyio
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SBOJTIOLHKO»

Tema 5.9kocucremel

[lpeaMer W 3amaum SKOJOrMH: yueHHe 06 IKOJIOrHYECKHX ¢akTopax, yuenue o
CcooBLIEeCTBAX OPraHU3MOB, yueHHe o Guochepe.

Okonoruyeckue (GakTOpel, OCOGEHHOCTH HMX BO3NEHCTBHS. DKONOrMYecKas
XapakTepuctuka Buna. Ilonstwe o6 oskonmormdeckux cucrtemax. Llemu nuranms,
Tpo¢uyeckue ypoBHH. BrHoreoneHos kak 3KkocucTeMa.

Buocepa — rnobanshas skocucrema. Yuenne B. U, Bepnazckoro o 6uochepe.
Ponb xuBbIX opranum3MoB B Guochepe. Buomacca. Buomormueckuii KpyroBopoTt (Ha
pUMepe Kpyrosopota yriiepoia). OCHOBHbIE HanpaBieHUs BO3AEHCTBHSA YejoBeKa Ha
6uocepy. TpaHcopMamusi eCTECTBEHHBIX SKOTOrHYECKMX CHCTEM. OcoGeHHOCTH
arpo3KOCHCTEM (arpoLeHO030B).

JdemoHcTpauHn

DKONIOrHYecKue GaKkTopbl i KX BIMSHUE HA OPraHU3MbL.

MeKBHIOBbIE OTHOIIEHHMS: IAPA3HTU3M, XHIIHHYECTBO, KOHKYPEHLHS, CAHMOHO3.

SlpyCHOCTB pacTHTENBHOrO coobliiecTsa.

Kpyrosopot yriepona B 6uocdepe.

3anoBeIHUKH U 3aKa3HUKH Poccum.

IlpakTHYeckHe 3aHATHA

Nell Pemenune skosoruyeckux 3amay

Nel2 CpaBauTeNbHas XapaKTepUCTHKA NPUPOIHBIX IKOCHCTEM U arpoJsKOCHCTEM B
CBOEH MECTHOCTH

Nel3 Ananus u oueHka ri1o6anbHBIX 9KOTOTHYECKHX npobiieM M myTel UX peleHus

CamocrositenbHas paGora Nol9

[Toaroroska pedepara no reme: «B.U. Bepranckuii 1 ero ydeHue o buocepe»

IIPUMEPHBIE TEMBI PE@EPATOB (JIOKJIAIOB), HHAUBUIYAJIBHBIX
ITPOEKTOB

- Marepusi, popmbl ee ABHXKEHHS W CyIIECTBOBaHHS. [TepBbiit pycckuii akajgemuk
M.B.JlomonocoB. MckyceTBo u mpouece mnosHanms. ®Pusuka u My3blKalbHOE
MCKYCCTBO.

- llBeTomy3biKa.

-  OH3KKa B COBDEMEHHOM LIHPKe.

-  Ou3MYECKHE METONbl MCC/IeNOBaHHS MAMATHUKOB UCTOPHH, apXUTEKTYphl H
MPOM3BEIEHHH UCKYCCTBA.

- HayuHo-texnuueckuii nmporpecc u npoGieMsl 3K0IOruu.

-  buorexnonorns u rennas umxenepus — texnonoruu XXI Beka.

-  HanorexHoorus kak npHOpHTETHOE HAMpaBIIeHNe Pa3BUTHS HAayKH U IPOM3BOICTBA B
Poccuiickoii ®enepanun.

- OxpaHa okpyKaromei cpesl 0T XUMHYECKOTO 3arpsA3HeHus.

- PacTtBopsl Bokpyr Hac.

= YcTpaHeHHe )KeCTKOCTH BOJBI Ha IPOMBILILIEHHBIX MPeanpHATHSX.

=  Mcropus BO3HMKHOBEHHS W Pa3BUTHSI OPraHMYECKON XHMHH,

= YIIeBOABI U HX POJIb B JKHBOM NpUpoJe.

= JKHpbl KaK NpOAYKT NHTaHHS W XHMHYECKOE ChIpbe.

- Hexsarka npomoBosnbeTBust Kak rnoGambHas mpoGiema YenoBeuecTsa MyTH ee
peLIeHHS.

20



CpelcTa rurHeHbl Ha OCHOBE KHCIIOPOICOIEPHKAINX OPraHHYECKHX COeIHHEeHHil.
CuHTeTHYEeCKHe MOIOLIUE CPE/ICTBA: IOCTOMHCTBA M HEJOCTATKH.

Heduuut Genka B MUINEBBIX MPOAYKTAX M €ro Mpeoso/ieHue B pamKax riaobanbHOM
MPOIOBOJILCTBEHHOMN MPOrpaMMBl.

B.W. Bepnaackuii u ero yuenue o 6uocdepe.

Wcropus u pasBHTHE 3HaHUH O KIeTKe.

Okpyxkarolas 4enoBeka cpefla U €e KOMIOHEHTHI: PasiHYHbIE B3IVIAML HA OJIHY
npobaemy.

[Tomynaums kak eauHUIA GHONTOrMYECKOH IBOIOLMH,

[Tomynsius Kak 5Ko0rudecKkas equHALA.

CoBpeMeHHbIe B3JI/1bl Ha GHONOTHYECKYIO IBOIOLIHIO.

CoBpeMeHHBI€ B3ITIAbI Ha IPOUCXOXKIEHHE YeTIOBEKa: CTOJIKHOBEHME MHECHHMII,
CoBpeMeHHBIE METO/IbI HCCIIEIOBAHHS KIIETKH.

Cpenbl 06uTaHKS OPraHU3MOB: IPHYHHEI Pa3HOOGpa3H3.
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TemaTnueckoe NJIaHHpPOBaHHe

HaumenoBanue pasnesnos u tem Konnyectso wacos Camocrostenshas |
ayIHTOPHOR Harpysku pabota
Beero [IpakTiyeckue u
nabopaTtopHbie
paboTsl

OHU3HUKA
Beenenne 1
Pasnen 1. Mexannka 13 2 2 |
Tema 1.1 Kunematnka 2 1
Tema 1.2 Tyrs. [Mepememenne. CkopocTs, 2 1
Tewma 1.3 PaBHoyckopennoe NpSAMOJIMHEHHOe 1
ABHKEHHE. Y CKOpeHue,
Tema 1.4 Jlunamuxka 2
Tema 1.5 3akonb! coxpaHenus B MEXaHHKe 2
Tema 1.6 Mexannueckas pabota. MomuocTs. 2
Tema 1.7 Mexannueckas SHEpPrus, 2
Painen 2 .OcHoBsi MOJIEKYISPHOIT Gu3nkn 10 4 2
H TePMOAHHAMHKH
Tema 2.1 Bpoymosckoe aBmkenme. WneansHeiii 2 1
ras,
Tema 2.2 Temneparypa, YpaBHeHHe cocTOsHHS 2 ]
HIIEAIILHOTO rasa.
Tewma 2.3 M3onpoueccs i ux rpa Ky, 2
Tema 2.4 Brytpennss sneprus. Ilepesiii u BTOpOL 2
3aKOHBI TEPMOJHHAMHKH
Tema 2.5 KITJ] TennoBeix neurateneii. 2
Pasnen 3. Ocuosei IEKTPOAHHAMHKH 14 2
Tema 3.1 Dnektpuuecknii 3apsin. 3akon Kynosna. 2
Tema 32 Dnekrpocrarnueckoe noje, ero 2 2
XapaKTEPUCTHKH M CBA3b MEKIY HHMH.
Tema 3.3 Kounencarop. DneKTpHYecKas eMKOCTh 2
H JHEprus.
Tema 3.4 IMoctosHuE SIIEKTPHYECKHH TOK 2
Tema 3.5 3akon Oma s y4acTKa Lenyu U MoJHOH 2
ICKTPHYECKOH 1IeM.
Tema 3.6 MaruutHoe none u ero OCHOBHBIE 2
XapaKTepHCTHKH. 3akoH AMnepa.
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Tema 3.7 Cuna JlopeHna. 2

Ipasuo Jlenna. CaMoHHIYKIIHA.

Paznen 4. Kosebanus u Boansi 4

Tema 4.1 Mexaunueckue koneGaHus H BOJIHBI 2

Tema 4.2 DnexTpoMaruuTHBIE KONEGAHUS H BOJHEI 2

Paszpen 5. Dnementel kBanTOBON pH3MKH 4

Tema 5.1 KpanToBsle cBoiicTBa cBeTa 2

Tema 5.2 ®uznka atoma 2

Paznen 6. Beesiennas u ee 3Boonus 2

Tema 6.1 Ctpoenne u passutie Beenenuoii 2
XUMUsI

Beznenue 2

Pasnen 1. O6mas u neoprannueckas Xumus 16

Tema 1.1. OcHOBHEIE OHATHSA H 3aKOHBI XHMHH 2

Tema 1.2. [lepuoauueckuii 3aKoH u 2

[IEPHOAHYECKAS CHCTEMa XHMHYECKHX JIEMEHTOB

JLWU. Menneneepa

Tema 1.3. Ctpoenne Bemmectpa 2

Tema 1.4. Bozna. Pactsopsi. 2

Tema 1. 5. Xumuueckue peakuuu 2

Tema 1.6. Knaccudukaius Heopranuyecknx -

COeIHHeHHH W MX CBOICTBA

Tema 1.7. Metanns! u HeMeTasIB! 2

Pasnen 2. Opranngeckas XuMus

Tema 2.1. OcHOBHBIE NOHATHA OpPraHHYECKOH

XHMHH H TEOPHs CTPOCHHS OpPraHH4YecKuX

COeIMHeHHI

Tema 2.2. YrieBogopo/sl ¥ MX NPHPOIHEIE 2

HCTOYHHKH

Tema 2.3. Kucnoponocoaepskaiue opranudeckne 2

COCTHHEHHS

Tema 2.4. AsoTconepxaluue oprannyeckie 2

coennnenus. [lomamepsl

Pasnen 3. XumMus u KH3HL 4

Tema 3.1 Xumus u opranusm yejnopexa 2

Tema 3.2 Xumus B GbiTy 2
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HToro 30 2 15
BHOJIOI'UA

Tema | Bronorus — cOBOKYNHOCTE HAyK O JKHBO#H 2

npupoje. MeTo/ 16l HAy4HOTO MIO3HAHKA B

6HonOrHH

Tema 2.Knerka 8 2 4

Tema 3. Opranusm 6 2 4

Tema 4. Bun 6 2 4

Tema 5. DKoCHCTEMBI 6 6 3

HuddepenunpopaHHbIii 3a4eT 2

Beero 162 24 54
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XAPAKTEPUCTHUKA OCHOBHBIX BUJI0B YYEBHOM AEATEJIBHOCTH

CTYJIEHTOB

Conepkanue o0yueHus

XapakTepHCTHKA OCHOBHBIX BHIOB JAEATEIBHOCTH CTY/IEHTOB (Ha YPOBHE
eOHBIX elicTBHIA)

OU3NKA

Brenenune

PassuTHe criocoOHOCTEN SICHO H TOYHO M3J1araTh CBOU MBICIIH, JIOTHYECKH
06OCHOBBIBATE CBOK TOUKY 3PEHHS, BOCIIPHHHMATD H AaHATTH3HPOBATh MHEHHA
cobeceIHUKOB, IPU3HABAA MIPABO JAPYTOro 4Yel0BeKa HA HHOE MHEHHE.
[IpuBeieHHe TPHEMEPOB BIHAHUA OTKPHITHH B PH3NKE HA IPOTPECC B TEXHHUKE
W TEXHOJIOIMH [TPOH3BOACTBA

MexaHnuka

KunemaTtuka

OSHE.KOMJ'[EHHB co crnocobaMHd ONMHCAHHS MEeXaHHYECKOro JBHKCHHA,
OCHOBHO# 3a1a4ueii MEXaHHKH,

Usyuyenne OCHOBHBIX (H3MYECKHX BEIMYHH KMHEMATHKH: IepeMelleHus,
CKOpPOCTH, YCKOpEHHA.

Habmonenue OTHOCHTEIILHOCTH MEXaHHYECKOro JIBHIKEHHS,
QopMyTHpPOBAHHE 3aKOHA CIIOKEHHUA CKOPOCTEi,

HccnesoBanue pPaBHOYCKOPEHHOTO INPAMOJMHERHOro JBHXeHHs (HA
npuMepe cBoOOJHOTO MANEHHs TeN) H PABHOMEPHOTO IBHKEHHs Tela Mo
OKPY’KHOCTH.

BHHMaHHE CMBIC/IA OCHOBHBIX (PH3HYECKHX BEJHYHH, XapakTepH3YHOIIHX
paBHOMEPHOE JIBHKEHHE TeJIa [0 OKPYKHOCTH

JlnHamuKa

[ToHHMaHHE CMBIC/IA TaKHX (H3HUECKUX MOAenel, KaKk MaTepHalbHas TOYKa,
HHepLHalbHas CHCTEMa OTCYETA.

M3mepenne Macchl Tena pasiHYHBIMH criocobamu. M3Mepenue cun
B3aUMOICiCTBHA Tejl. BriuKciieHne 3HaYeHNsl YCKOPEHHA TeJl 110 H3BECTHBIM
SHAYCHHAM JCHCTBYIOIIHX CHJT H Macc T,

'VMeHHe pa3nuyaTh CHIIY TAXecTH U Bec Teaa. OObsicHeHHe U pHBe/IeHHe
MPUMEPOB SBJIEHUS HEBECOMOCTH.

[TpEMeHEHHE OCHOBHBIX MOHATHI, GOpPMYIl H 3aKOHOB JTHHAMHKH K PEIICHHIO
3ajad,

3aKOHEI COXpPAHEHHS B
MeXaHUKe

OOBsACHEHHE PEAKTHBHOTO JIBUKEHHS HA OCHOBE 3aKOHA COXPaHEHHA
uMITysbca. [[ppMeHeHHe 3aKOHa COXPaHeHHA HMITY/IbCA [UIA BEIYHCIICHHA
M3MeHeHHi CKopoCcTel Tel NpH HX B3anMoeiicTBuaX. Boraucnenue paboTel
CHJI M H3MEHEHHs KHHETHYECKOMN YHepruy Tena, Beruucienne noTeHuHansHOl
HHEPruM Tejl B IPABMTALIMOHHOM noJie, XapaKTepuCTHKA TPOH3BOAHTEIbHOCTH
MAIHH | JIBHraTesei ¢ HCro/ib30BaHHEM MOHATHA MOLIHOCTH

OCHOBBI MOJIEKYJIIPHOH (DH3HKH U TEPMOAMHAMMKH

MonekynsapHas u3mka

DopMyIHpPOBaHHE OCHOBHBIX MONOKEHHH MOJIEKYIAPHOKHHETHYECKOH
TeopHH. BEINOIHEHHE IKCIIEPHMEHTOB, CTyKamuX 000CHOBAHHEM
MOJIEKY/IApHO-KHHeTHYecKo# Teopun. Habmonerne OpoyHOBCKOTO IBHIKEHHS
u spjieHns g yzum.

OmnpeseneHne NapaMeTpPoB BEILECTBA B ra3000pa3HOM COCTOAHHH Ha
OCHOBaHHM YPaBHEHHs COCTOSHMA naeanbHoro rasa. [Ipencrasnenue B Buje
rpaduka H30XOPHOTO, H306apHOrO W H30TEPMHYECKOro MPOLECCOB.
Beruucienne cpeiHel KHHeTHYecKoi SJHEPrHH TeMJIOBOr0 ABHIKEHHA MOJICKY T
[0 H3BECTHOM TeMnepaType BemecTsa. M3MepenHe BIaXKHOCTH BO3ayXa
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TepMmoanHaMuka

DKcrepHMEHTaIbHOE HCCle/IoBaHKE TETUIOBBIX CBOHCTB BemecTsa. Pacyer
KOJIHYECTBA TEIJIOThI, HEeoOXOAMMOro /Ul OCYIIECTBICHH NpoLecca
[peBpalleHNs BEIIECTBA H3 OJIHOr0 arperaTHOro COCTOSHHA B IPYToe.
Pacuer u3MeHeHHsl BHYTpeHHel SHepruu T, padoTs! H nepelanHoro
KOJIMYECTBA TEIJIOThHI Ha OCHOBAHUH NEPBOT0O 3aKOHA TEPMOIHHAMHUKH,
O6BbsACHEHHE MPHHIIMNOB i CTBUA TEIJIOBBIX MALHH

OcHOBBI SJIEKTPOAHHAMHKH

DJIeKTPOCTATHKA

BhIMHCIIEHHE CHJl B3aHMOICHCTBHSA TOUSUHbBIX JIEKTPHYECKHX 3apsJIOB.
BerducieHHe HANPSYKEHHOCTH H MOTEHLHATA JJIEKTPHYECKOr0 M0Jis OHOTO H
HECKOJIbKAX TOYEYHBIX 3aps/I0B.

M3mepenue pasHOCTH NOTEHIIHAIOB,

[IpuBeieHHE MPUMEPOB IIPOBOIHHKOB, JTHIIEKTPHKOB H KOHAEHCATOPOB.
HabGmonenne  sBA€HHMS  3JeKTPOCTATUYECKOH WHAYKUMH H  ABJIEHHA
TMOJIAPH3AUHH JH3JICKTPHKA, HAXOIAMIErocA B 3IIEKTPHYECKOM T10J1€

[T0CTOSHHBIH TOK

M3MepeHHe MOLIHOCTH 3iekTpHueckoro Toka. Mimepennme D3/IC u
BHYTPEHHEr0 COMPOTHBJICHHUA HCTOYHHKA TOKA.

COop M HcnbITAHWE 3NEKTPHYECKHX [enel C pasjH4HbIM COeJHHEHHEM
TIPOBOJHHUKOB, pacueT HX 1apaMeTpoB

MaruuTHOE mose

Habmonenue neficTBUA MarHMTHOTO TMOJIS HA MPOBOIHHK C TOKOM, KAPTHHOK
MarHuTHBIX T0J1eH.

MopMyIHpPOBAHHE MTPABHIIA JIEBOI PYKH /UIsl ONpe/e/IeHHs HallPaBIEHUS CUIIbI
AMriepa.

Brruncnenne cui, AeHCTBYIOMMX Ha IPOBOJAHHK C TOKOM B MATHHTHOM I1071E,
0ObsACHEHHE NPUHLMIA JeficTBUA sneKTpoasuraress. Mecnenosanue sieHus
PIEKTPOMAarHUTHOH HHAYKIIHH

Konebanus ¥ BOJHEI

MexaHH4YeCKHE
KonebaHus H BOJIHEI

[IpuBeaeHNE MpHMEpOB KonebaTenbHbIX ABMKeHni. Mcenenosanne
3aBHCHMOCTH NIEPHO4a Konebanuit MaTeMaTHYeCKOro MasTHHKA OT ero JUIHHBI,
IMacchl H aMIUIHTY bl Konebanuii. Onpenenenue yckopeHHus cBoOOIHOIO
najieHus ¢ MoMOLIBIO MaremaTuieckoro maaTHuka, Habnonenne konedanui
sByuamiero tena. [IpuBeseHne 3Ha4eHHs CKOPOCTH pacHpOCTPAHEHHS 3BYKA B
A3TMYHLIX Cpeiax.

JN1eKTPOMarHuTHLIE
KojeOaHHs U BOJHEI

HabmoaeHue oCIH/LIOrpaMM rapMOHHUYecKnX Konebanuii CHIIBI TOKa B LIETIH.
O6BsACHEeHHE NIPeBPaLIeHHA YHEPrUH B HICATLHOM KosebaTeIbHOM KOHTYpE.
M3yuenue ycTpoiicTBa U NpHHIKINA AeicTBHA TpaHcopMaTopa. AHaIH3
CXeMBI IIepe/iauy /1eKTpoaHepruu Ha Gonblune paccTosHus, [IpuBeaenne
NIPUMEPOB BHIOB PAIHOCBA3H, 3HAKOMCTBO € YCTPOHCTBAMH, BXOJSIIHMHU B
CHCTEMY paIMOCBSA3H.

O6cyxaeHne 0coOeHHOCTEH pacpoCcTpaHeH s PaIHOBOIIH

CBETOBBIE BOJIHEI

TpuMeHeHNEe Ha MPAKTHKE 3aKOHOB OTPAKEHUA W MPEIIOMIICHHS CBETA IPH
pemenun 3anay, Habmonenue ssnenus andpaxiuu u AMCHEPCHH CBETA.
'VMeH#ne cTpouTh n300paskeHus NpeMEeTOB, AaBaeMble JTHH3aMU. Pacuer

ONTHYECKOH CHIIBI THH3EI

DseMeHThI KBaHTOBO QH3HKH

KBaHTOBEIE CBOMCTBA
cBeTa

abmonenne QoroanexTpuueckoro 3 pexTa. Pacuer MakCHMATbHOM
KHHETHYECKO SHepruH 31eKTpoHOB npH doTtoaddexTe

Dbuzuka atoma

dopmymuposanue noctynatos bopa. Habmonenue muneif4aToro u
HEeNpepBIBHOIO CIIEKTPOB.

PacyeT 4acTOTHI M JUTHHBI BOJIHEI HCITYCKa@MOT0 CBETA ITPH Nepexo/ie aToMa u3
(OTHOI'O CTAHHOHAPHOI'O COCTOAHHA B Apyroe.
OObsacHeHHE NPHHLAIA ASHCTBH asepa
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H 2JIEMEHTApPHBIX
HacTHIL

dusuka atomHoro sapa [Habmonenne Tpekos aib(a-vacTuil B kamepe Buiibcona. Peructpauus

JIepHBIX H3Ty4eHHil ¢ MOMOILLIO cueTurKa ['efirepa.

PacyeT SHEPruH CB3H aTOMHBIX AJEP.

[MoHMMaHHE [IEHHOCTH HAYYHOTO MO3HAHWA MHPA He BooOIIe s
yeIOBEYeCcTBa B LIEJIOM, a U8 KaX10ro 00y4alomerocs JIHYHO, LIeHHOCTH
OBNIA/ICHNS METOIOM HAYYHOTO MO3HAHM JUIS JOCTHXKEHHS ycrexa B JiioboMm
BHJIE TPAKTHYECKO#H NeATeIbHOCTH

Bcenennas u ee 3BOIIOLHASA

CTpoeHHE H pasBUTHE
BceneHHOH

O6BscHEHHE MOZIEH paciuupstomeiica BeenenHol

[lponcxoxmerme
ConHe4HOH CHCTEMBI

Ha6monenue 3se3n, JIyusl u niaxet B Teneckon. Habmonenne colHeYHBIX
NATEH ¢ IOMOLIBIO TeNecKona

XUMHUS

Brenenne

PaCKprTHe BKJ1a/la XHMHYECKO KapTHHBI MHPA B €IMHYIO
€CTECTBEHHO-HAYYHYK0 KapTHHY MHpPA.
ADAKTECDHCTHEA

v

Baxueiimue
XHMHYECKHE TIOHSTHS

'VMeHHe faTh onpe/je/eHAe H ONePHPOBATh CAEAYIOIHMH XHMHYECKHMH
MOHATHAMH: «BEIECTBOY, «(XHMHYECKHH JIEMEHTY, «aTOM», «MOJIEKYJ1a»,
«OTHOCHMTE/bHbIC ATOMHASA W MOJIEKYIAPHAS MACCHD), KHOHY», «ATIOTPOIHAY,
(M30TONBD), «(XHMHYECKAs CBA3bY, «INEKTPOOTPHLIATEIEHOCTEY,
«BAJIGHTHOCTBY, «CTETIEHb OKHUCIICHHA», «MOJIb», «MOJIiPHAs Maccay,
«MOJIAPHBIA 00beM ra3000pa3HbIX BELIECTB), BEILECTBA MOJICKYIAPHOTO H
HEMOJIEKYIIPHOTO CTPOCHUA», «PACTBOPLIY, «3JIEKTPOIHT U HEINEKTPOIIHTY,
«3NEKTPONUTHYECKAS AUCCOLIHALHAY, COKHCIIHTENb H BOCCTAHOBUTEIIBY,
«OKHCIIeHHE H BOCCTAHOBJIEHHEY, «(CKOPOCTh XHMHYECKOH peakHm»,

(OCHOBHBIE 3aKOHBI
XHMHH

@OopMYIHPOBAHHE 3aKOHOB COXPAHEHHA MACChI BELIECTB H MOCTOAHCTBA
cocTaBa BeliecTB. Y CTAHOBJIEHHE PHYHHHO-CIIECTBEHHOMN CBA3H MEK/1Y
coziepKaHHEM ITHX 3aKOHOB H HAHCAHHEM XHMHYECKHX bopmyn 1
paBHeHUH.

Conepxanue obyueHHs

XapakTepUCTHKA OCHOBHBIX BUJIOB J1€ATE/IbHOCTH CTYEHTOB (Ha YpOBHE
yueOHBIX JeHCTBHIH)

PackpeITie (H3MYECKOro cMbic/ia CHMBOJIHKH [lepuoiyeckoi Tab/IHLIbI
xumuyeckux anementos J[. M. Menzeneesa (HOMEpOB 3/IEMEHTa, NEpHOAA,
IPYIIIkI) W YCTAHOB/IEHHE IPHYHHHO-CIIENCTBEHHOH CBA3H MEKIY CTPOCHHEM
ATOMA ¥ 3aKOHOMEPHOCTAMH H3MEHEHHS CBOMCTB 3/IEMEHTOB U 00Pa30BAHHEIX
MMM BEIIECTB B NIEPHO/AX H rPpynmax. XapakTepuCTHKA 3JIEMEHTOB MalIbIX
[epHoIOB 1o HX nosnoskenuto B [lepuomnueckoii cucteme J1. Y. Menneneesa

(OCHOBHBIE TEOPHH
XHMHH

'VeTaHOBIEHHE 3aBHCHMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT CTPOCHMSA
aTOMOB 06Pa3yIONIMX X XHMITICCKHX 3/IEMEHTOB. XapaKTepHCTHKA
BaYKHEHIIHX THIIOB XHMUYECKHUX CBA3EH H OTHOCHTEIBHOCTH 3TOH THIIOIOTHH.
OO6BICHEHHE 3aBHCHMOCTH CBOMCTB BeIIECTB OT HX COCTaBa U CTPOCHHA
[KpHCTALTHYECKHX pereTok. DopMyInpoBaHHe OCHOBHBIX MOJIOKEeHHH
TEOPHH /IEKTPOITHTHYECKOH IHCCOLHALIMH H XapaKTePHCTHKA B CBETE 3TOH
TEOpHHU CBOHCTB OCHOBHbIX KJIACCOB HEOPTaHHYECKHX COEMHEHNH.
DopMyIHPOBAHHE OCHOBHBIX M0JIOKEHHA TEOPHH XHMHUECKOT0 CTPOSHHS
OpPraHHYeCKHX COeJMHEHMI U XapaKTePHCTHKA B CBETE 3TOH TEOPHH CBOICTR
BaKHENIIMX Npe/IcTaBuTe el OCHOBHBIX KIACCOB OPraHHYeCKHX COeTHHEHHH
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Baxnelimne BemecTsa
W MaTepHabl

XapakTepHCTHKA CTPOEHHSA aTOMOB H KPHCTAJUIOB M HA 3TO# OCHOBE — 00IIHX|
(hM3HYECKHX U XHMHYECKHX CBOHCTB META/LIOB H HEMETAILIOB.
[XapaKkTepHCTHKa COCTaBa, CTPOSHHA, CBOHCTB, MOTy4YeHHS H NPHMEHEeHHE
Ba)KHEHIIHX HEMETAIUIOB,

(XapakTepHcTHKA COCTaBa, CTPOEHUS ¥ 0OIINX CBOMCTB Ba)KHEHIINX KJIACCOB
HEOPraHHYEeCKHUX COCIHHEHHH.

Onucanue cocTaBa U CBOHCTB BaXKHEHIIHMX MIPEACTABUTENEH OpraHuYecKHX
COeIMHEHHIA: METaHO1a H 3TAHOJIA, CJIOKHBIX 3QUPOB, HKUPOB, MBI,
KapOOHOBLIX KHCIOT (YKCYCHOM KHCIOTHI), MOHOCAXAPH/OB (ITIOKO3kI),
THcaxapH/10B (caxapo3sbl), MOJHCAXapyI0B (KpaxMana | LesLTioN036l),
AMHHOKHCIIOT, 6€/IKOB, HCKYCCTBEHHBIX H CHHTETHYECKHX T10JIMMEPOB

XHMHYECKHIT A3BIK K
CHMBOJIHKA

Hcnone3obanne B yueOHOIl 1 npodeccHOHATBHOMN JeSTeNbHOCTH XHMHYECKHX

TePMHHOB H CHMBOJTHKH.

HassiBanie H3y4eHHBIX BEIIECTB N0 TPHBHAIBHOM HIIH MEXKIyHAPOIHOI

HOMEHKJIATYpe H OTpajKeHHE COCTaBa ITHX COSIHHEHHI C MOMOLIBIO

XHMHYECKHX (hopMyIL.

OTtpakeHHe XMMHYECKHX IPOLIECCOB € MOMOLIBIO YPABHEHHH XUMHYECKHX
eaxIui

XHMHYECKHE peaKkiuu

OO0BACHEHHE CYLIHOCTH XUMHYECKUX npoueccos, Knaccuduxauus
XHMHYECKHX peakiHil 10 pas/H4yHbIM [pH3HAKaM

XUMHYECKHI
PKCIIEPHMEHT

BrmonHeHne XMMHYECKOTO JKCIIEPUMEHTA B [TOJIHOM COOTBETCTBHA C
[NpaBUJIaMH TEXHHKH 0e30nacHOCTH.

Habmonenne, GpuKcHpoBaHHE U ONTHCAHHE PE3YJILTATOB MPOBEIEHHOTO
PKCNCPUMCHTA

X uMHUecKan
HH(OpMAarLHs

HpOBCﬂeHHE CaMOCTOATE/IBHOIO MOHCKA XMMHYECKOH Hucbopmauun C
HCIIOJIb30BAHHEM Pa3IH4YHBIX HCTOMHHKOB (Hay‘-lHO-HOI'Iy.TlﬂprIX H3JaHHH,

KOMIBIOTEPHBIX 0a3 naHHBIX, pecypcoB MHTEpHETA); HCMOMB30BAHKHE
KOMIIBIOTEPHBIX TEXHOJOTHIT 171 00pabOTKH H Mepeayn XHMHYECKO#
HH(GOPMALIHY M €€ MpeACcTaB/IeHUs B pa3IH4HbEIX hopMax

[TpodunbHOE H
npoteccHoHANBHO
AHAYHMOE COAEpKaHHE

OO6BsicHeHHe XHMHYECKHX SBJICHUI, MPONCXOAAIIHMX B NIpHpoze, GBITy U Ha
[IPOH3BOICTBE.

Colmonenne npaBui HKOJIOrHYECKH IPAMOTHOTO MIOBE/IEHHS B OKpYKaloLiei
cpene.

OreHKa BIHSHHS XHMHYECKOT0 3arpsA3HeHNs OKpyKalole cpebl Ha
OpraHu3M 4YelIoBeKa H JAPYTHe KHBbIE OPraHu3MBbl.

BHAOJIOTUA

buonorus —
COBOKYITHOCTb HAYK O
KHBOM pHpoe.
MeToabl Hay4HOTO
Mo3HAHUA B OMOJIOrHH

3HAKOMCTBO ¢ 00bEKTAMH H3YHEHHA OHOJIOTHH,
Beisienenue ponu 61oaoruu B popMHPOBAHUH COBPEMEHHOI
€CTECTBEHHO-HAYYHOH KapTHHBLI MHPA H IPAKTHYECKOH JesTe/IbHOCTH JIIo/1eH

Knerka

3HAKOMCTBO C KJIETOYHOH TeOpHEeH CTPOEHHA OPraHu3MOB.

[Tomyuenue npeaCTaBIEHHs O POJIH OPraHHYECKHX H HEOpraHHYeCKHX
BEILECTB B KJIETKE.

3HaHHe CTPOEHMs KJIETOK MO pe3ysibraraM paboTsl O CBETOBLIM
IMHKPOCKOTIOM.

'YMeHHe OmHChIBATD MHKPOIIPENApaThl KJIETOK pacTeHHH, Y MeHHEe CpaBHHBATh

CTPOEHHE KIIETOK pac*renm‘»i H JKHBOTHBIX MO OTOBBIM MHKpOIIpEnapaTamM
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Opranusm

3HaHHe OCHOBHBIX COCOOOB Pa3MHOKEHHSA OPraHM3MOB, CTaIHil OHTOreHe3a
Ha [PUMEpE YesI0BeKa.

3HaHWE NPHYHH, BRI3BIBAIONINX HAPYIUICHHS B PA3BUTHH OPraHU3MOB. YMeHue
[10/1b30BATECH MEHETHYECKOH TEPMUHOIOTHEN W CHMBOIIHKOIA, peiaTh
MPOCTEHIIHE reHeTHYECKHE 3a1a4H.

3Hanue ocoOeHHOCTel Hac/le/ICTBEHHON H HEHACIEACTBEHHO H3MEHYHBOCTH
M 1X OHOJIOTHYECKOH PO/ B 3BOJIKOLIHH KHBOTO

Bun

'YMeHHe aHaTH3HPOBATE U OLEHHBATH PA3IHYHbIE THIIOTE3bI IPOHCXOKACHHS
DKH3HU Ha 3emie.

'YMeHHe MPOBOMTL OmHcaHHe ocobeli 0HOro BUaa Mo Mopdoiornyeckomy
KPUTEPHIO.

PaszeuTHe criocoOHOCTEH SICHO H TOYHO M3/1araTh CBOH MBICIIH, TOTHYECKH
060CHOBBIBATE CBOIO TOYKY 3pE€HHS, BOCIIPHHHUMATE U AHATTM3HPOBATE MHCHHUSA
cobeceJTHUKOB, MPH3HABASA MPABO APYrOro Y4e/IOBEKA HAa HHOE MHEHHE.
YMeHHe N0Ka3bIBATh POICTBO 4YeI0BeKa H MJIEKOMHTAIOIIMUX, OOIHOCTh 1
ABEHCTBO Y€JIOBEYECKHX Pac

JKOCHCTEMEI

3HaHHE OCHOBHBIX 9KOJIOrHYECKHX (DAKTOPOB H HX BIIHSHHS HA OPTaHH3MBI.
3HaHHE OTAHYHTEIBHBIX TPH3HAKOB HCKYCCTBEHHBIX COOOMIECTB —
ArpOIKOCHCTEM.

ITomyyeHne npeacTaBleHus O cXeMe IKOCHCTEMEBI Ha TpiMepe GuocdepsL.
JleMOHCTpaLus yMeHHUs TOCTAHOBKH LieJIell IeATeIbHOCTH, IJIAHHPOBaHHE
COOCTBEHHOMH NeATeNbHOCTH IS IOCTHKEHHS MOCTABIEHHEIX Leeil,
MpeaBHACHHA BO3MOKHBIX PE3YJIbTATOB 3THX JeHCTBHIl, OpraHu3anuy
CAMOKOHTPO/IS H OLIEHKH NOJTy4YeHHBIX pe3ynbTatoB. Obyuenue cobmoieHH0
[paBHJI NOBEJCHHUSA B MpHpoe, OepekHOMY OTHOLIEHHIO K GHONIOrHYeCKHM

00BEKTaM (pacTeHHAM M KHBOTHBIM H HX CO00IIECTBAM) H HX OXpAaHe.
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YYEBHO-METOJAUYECKOE H MATEPHUAJIBHO-TEXHHYECKOE
OBECIIEYEHHUE IMPOT'PAMMbI YYEBHOM JUCIHUIIIIUHBI
«ECTECTBO3HAHMUE»

OcBoenue nmporpamMMsl yuebHOIH aucHMIIHHBl «EcTecTBO3HAHME)» Mpeanoaraet
HaH4We B  TNpodeccHoHanbHO  00pa3oBaTenbHON — OpraHW3alMyM, peanu3ylollei
00pa3oBaTe/ibHyl0 NpOrpaMMy cpeziiHero obiiero oOpa3oBaHMsi B IpeENax OCBOEHHS
OI1OII CIIO Ha 6Ga3e ocHoBHOro obuiero obpasosanus, ydeGHbIX kKabMHETOB MO (hH3HKe,
XUMHH, OHOJIOTHH, B KOTOPBIX HMEETCS BO3MOXKHOCTh 00eCreYuTs CBOGOAHBIN A0CTYIN B
MutepHer BO Bpems y4eOHOro 3aHATHA M B MEpPHOJ] BHEYYeOHOH [eATelbHOCTH
obyuaromuxcs.

B cocraB kabuHeToB 10 (H3MKe, XUMHH, OMONOrWH BXOAAT J1aGOpaTOpHU ¢
n1abOpaHTCKOMH KOMHATOMA.

ITomemiennss kabuHeToB (GH3MKH, XUMHH W OHOJOTMH JOJKHBI YAOBJIETBOPATE
TpeboBannsM CaHUTapPHO-3IHAEMUOIOTHYECKHX paBui U HopmaTuBoB (CanlTuH 2.4.2 Ne
178-02) u OBITh OCHAlllEHBI THIIOBBIM OGOPYAOBaHHEM, YKa3aHHBLIM B HACTOALINX
TpeOGOBAHUSAX, B TOM YHC/E CHENHaTH3HPOBAHHOM yueOHOH Mebenbio W CpencTBaMH
o0ydYeHHs, JOCTATOYHBIMH JUIA BBINOJHEHUS TpeGOBaHWI K YPOBHIO MOATOTOBKH
ofy4arommxcsi.

B xabunerax momkHO OBITH MyIbTHMeIHiHOe 00OpyAOBaHHE, MOCPEICTBOM
KOTOPOrO y4YaCTHHKHM OOpa3oBaTeNbHOIO Mpolecca MOTYT IMPOCMATPUBATH BH3YAbHYIO
uH(OpMaLHMIO 110 GU3HKe, CO3/1aBaTh MIPE3eHTALHH, BUIEOMAaTePHAIIbI | T. II.

B cocraB yueOHO-METOAMYECKOr0o M MaTepUHAIbHO-TEXHHYECKOro obecrneuyeHus
MporpaMmel y4eOHOH JUCUHITIIHHBI «EcTecTBO3HAHME) BXOJISAT:

- MHOro()yHKLMOHANbHBIH KOMIUIEKC Mperno/jaBaTeis;

- HarusaHele  nocobus  (KOMIUIeKThl  yueOHbIX TabiMl, IUIAKaTOB, MOPTPETHI
BBIJIAIOLIUXCS YYEHBIX B 00/1aCTH €CTeCTBO3HAHHUA H T. I1.);

- HH(pOPMALHOHHO-KOMMYHHKALIHOHHEIE CPE/ICTBA;

- 3KpaHHO-3BYKOBBIE ITOCOOHS;

- KOMIUIEKT 3JIeKTpOCHAOKeH!s KaOMHETOB;

- TeXHH4YecKHe cpeacTBa o0y4yeHus;

- JleMOHCTpalnuHoHHoe o6opynoBanue (001iero Ha3HaYeHUA U TeMaTHYeCKHE HabopkI);

- naboparopHoe obopyznoBaHue (00uiero Ha3HaYeHHUs U TeMaTH4eckue Habopkl, B TOM
ydclie A MOCTAHOBKHM JIEMOHCTPALMOHHOTO H YUEHHYeCKOro 3KCIepHUMEHTa,
pPEaKTHBEI);

- CTarH4YecKue, THHAMHYECKHE, IeMOHCTPALIHOHHEIE H Pa3/laTOYHbIE MOJIENH, BKIIKOYAs
HaTypajibHble O0BEKTHI,

- BcrioMorarenbHoe obopynoBaHue;

- KOMIUIEKT TEeXHHYECKOHW J[OKYMEHTalMH, B TOM HHCJIe T[acropra Ha CpejicTBa
00y4yeHHs, HHCTPYKLIHH 10 UX MCIIOJIBL30BAHHIO U TeXHHKe Ge30MacHOCTH;

- bubnuoreunslii dhoua.

B Gubnnoreunsiit ¢oHA BXoOaAT yueOHHKH, yueGHO-METOAMYECKHE KOMILIEKTEI
(YMK), obecneuuBaomue OcBOeHHe y4ueOHOM JUCHHUIUIMHBI «EcTecTBo3HaHHEY,
PEeKOMEHIOBaHHBIE HJIH JIOMYIIEHHBIE [JI HCIOJIb30BaHHA B IMPO(EcCHOHATbHBIX
oOpa3oBaTeNbHBIX OpPraHU3aLHIX, PEATH3YIOIHX 00pa30BaTeNbHYI0 IPOrPaMMy CPEIHETO
obuero obpazosanus B mpejenax ocBoeruss OITOIT CITO Ha Gase ocHOBHOro o6iero

obpazoBaHusi.
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bubnuoreunslit doHa moxer ObiTb AOMOAHEH (U3UYECKUMH SHLMUKIONEIUAMHU,
arjacaMmM, CJIOBAapsIMH, CIpaBOYHMUKAMKU MO (U3MKe, XUMHHM, OHONOrMM, HAydyHOH W
HAY4YHO-TIOMYJIAPHON JIMTEPaTYpPOH €CTECTBEHHOHAYYHOIO COJIepIKaHHsl.

B mnpouecce ocBoeHHss nporpammbl yueOHOH aucuMIUIMHBI «EcTecTBO3HaHME»
CTYAEHThI JOJDKHbBI HMETh BO3MOXHOCTb AOCTYIa K 3JIEKTPOHHBIM yqeﬁnum MarepHaiam
M0 eCTEeCTBO3HAHMIO, BK/IIOYas (HU3UKY, XUMHIO, OHOJOrHIO, UMEIOLLKUMCA B CBOOOIHOM
noctyne B ceTd MHTepHeT (271€KTPOHHBIM KHUraMm, MpakTUKyMam, TecTam, Marepuanam
EI'D u gp.).
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