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Paccmotpeno IIpunsro

Ha 3aCeIaHUM MPEIMETHO [TUKIOBON KOMUCCUU e Jarorn4eCKM COBETOM
HpOTOKOH Ne 8 ot 21 MapTa 2022 r. AKaIeMHUYECKOT0 KOJIJIEKA
[Ipencenarens ITLK I'pasuosa 1. /. [Tporokon Ne 7
3aB. OIII'C AkageMH4eCcKOro KoJuieHKa ot 22 mapta 2022 1.

SApomenko B.C.

PabGouass mnporpamma pa3zpaboTaHa Ha OCHOBE OCHOBHOW Mpo¢ecCHOHATBHOM
00pa30BaTeNLHON MPOrPaMMBI  CPEITHET0 TMPOPECCHOHATBHOTO O0pa30BaHHS POrPAMMBI
MOJTOTOBKH CIICIIMAIIMCTOB CpeaHero 3BeHa, crnenumanbHocTH 44.02.02 IlpemonaBanme B
HavyaIbHBIX Kiaccax, DenepanbHoro 3akona Poccuiickoit @enepannn ot 29 nexadps 2012 r. Ne
273- @3 06 obpazosannu B Poccuiickoii @enepanmn (pexakuus ot 25.12.2018 r.) u TpeGoBanmii
®I'OC cpeanero npodeccrnoHabHOTO oOpa3oBanms (mpukaz ot 27.10.2014 r. Ne 1353 O6
yTBepKIeHUH (heepasbHOTO0 TOCYJApCTBEHHOTO O00pa30BaTEeIbHOTO CTaHAApTa CPEIHETO
npodeccCuoHaIbHOTO 00pa3zoBanms 1o crnenuaibHocTH 44.02.02 IlpenogaBanne B HavyalbHBIX
kinaccax (3apeructpupoBano B Muntocte Poccum 24.11.2014 1. Ne 34864) TeXHHUYECKOTO
npodutst mpodhecCuoHaATBFHOTrO 00pa30BaHMUs.

ConepikaHue MPOTpaMMBl pealTu3yeTcsl B TPOIEcce OCBOCHHS CTYJACHTaMU OCHOBHOM
npodeccuoHaTEHOM 00pa30BaTeIbHOM MporpaMMEl 1o criernanbHocTd 44.02.02 TperogaBanue B
HayaJIbHBIX KJlaccaX rymMaHuTapHoro mpodmis (Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHHs) B
cootBercTBUU ¢ TpeboBanusmu GI'OC CIIO na 1 kypce (ax) B 1-2 cemectpe (ax).

Peren3eHTnI:

3amecTuTens AupeKTopa mo yueono-meroaudeckoit padore UY 1100 KTYUC r. Kpacuonap,

bonpapenko H. A.

Hupexktop HHOVY Axanemuyeckast rumuasusd E. I'. Jlamiko

Hupextop MBOY COIII Nel0, r. Kpacnoaap LlIBauxo JI. I1.
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1 CtpykTypa mnporpamMmsbl 0011€00pa30oBaTe/IbHON y4eOHOI JUCHUILIHHBI

EcrecTBO3HaHME

1.1 IHosscHUTEIBLHASA 3aAMNCKA

[Iporpamma  oOuieoOpa3oBaTenbHOM — ydueOHOW — aucuMiuiuHel  EcTecTBo3HaHue
NpeJHa3HaueHa [UIs HW3YYeHHUS €CTeCTBO3HAHMS B NPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpTraHu3ausIX, PeaM3yIOMNUX 00pa30BaTENbHYIO MPOrPaMMy CPEIHEro Oo0IIero o0pa3oBaHMs B
Ipeienax OCBOCHUs OCHOBHOM mpodeccuoHanbHol obpazoBarenbHoi nporpammel CITO (OITOIT
CIIO) Ha 6a3ze 0OCHOBHOr0 001IEr0 00pa30BaHMsl, IPU MOATOTOBKE KBATH(YHUIIMPOBAHHBIX pab0OYHX,
CITy’KalllMX, CIEIHAINCTOB cpeaHero 3BeHa. [Iporpamma paspaboTaHa Ha OCHOBE TpeOOBaHHIA
®I'OC cpennero oOuiero o0pa3oBaHus, NPEIbSIBIIEMbIX K CTPYKTYype, C YUETOM TpeOOBaHUMI
nonoxkenus «O pazpaboTke pabouux MmporpaMMm 00Ie00pa30BaTEIBHBIX YUEOHBIX MUCIUTIINH
OCHOBHOM TpodeccrnoHambHON 00pa3oBaTeIbHOW MPOTPaMMBI CPETHETO MPOdeCcCHOHATHHOTO
o0pa3oBaHUS.

Coneprxanne mporpaMmbl EcTecTBO3HaHHME HANpaBICHO Ha JOCTIKEHHE CIIETYIOIINX
neJiei:

— OCBOCHME 3HAHMI O COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHE MHUpa M METOJax
€CTECTBEHHBIX HAyK; 3HAaKOMCTBO C HaubOojee BaXXHBIMU UACIMH U JOCTHKEHHUSIMU
€CTECTBO3HAHMUSI, OKa3aBIIMMHU OIpeIeNIsIIoIIee BIUsIHIE HAa pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— OBJIQJICHHE YMEHUSMHU IPUMEHATH IOJIyYCHHBbIE 3HAHMS ISl OOBSICHEHMS SIBJICHUN
OKpY>Karolllero MUpa, BOCIPUATHS HH(OPMALUKA €CTeCTBEHHO-HAYYHOT'O M MpOo(ecCHOHaNbHO
3HAYUMOTO COJEP)KAHUS, Pa3BUTHE HUHTEIUICKTYaJlbHBIX, TBOPYECKUX CIOCOOHOCTEH U
KPUTHYECKOT'O MBIIUICHUSI B XOJI¢ MPOBEICHUS MPOCTEHIINX UCCIEAOBAHNUN, aHAIN3a SIBIICHUH,
BOCHPUSITUS U UHTEPIIPETALIUU €CTECTBEHHO-HAYYHOU HH(OpMAIIUK;

— BocmHUTaHHWE YOEXKJAEHHOCTH B BO3MOXXHOCTU II03HAHUS 3aKOHHOW NpPUPOIBI U
UCIOJIb30BAHUS JOCTHKEHHUI €CTeCTBEHHBIX HAyK JUIS Pa3BUTHUS LIMBUIW3ALMU U TOBBIIICHUS
KauyecTBa >KU3HHU;

— TPUMEHEHUE €CTECTBEHHO-HAYYHBIX 3HAHHMHA B MPOGECCHOHATBHOU NEATEIbHOCTH U
MOBCETHEBHOM KM3HM JuId oOecrieueHHss O€30MacHOCTU KU3HEIESTeIbHOCTH; I'PaMOTHOIO
HCIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXpaHbl 3/10pPOBbS, OKPYKAIOIIEH CPebl.

B mporpamMmy BKIIIOUEHO COZEp’KaHUE, HalpaBlIeHHOE Ha (OpMUpOBaHHE y CTYACHTOB
KOMIIETEHIINH, HeoOXoauMEBIX s kadecTBeHHOro ocBoeHus OITOIT CITO nHa 6a3e OCHOBHOTO

o01ero o0pazoBaHMs € MOJyYEHUEM CpeaHero oOIIero o0pa3oBaHMs; MPOrpaMMbl MTOATOTOBKU



KBaJTM(HUIIMPOBAHHBIX PabOUYMX, CIyXKAIIUX; MPOTPaMMbl OJATOTOBKH CIIEUAIUCTOB CPEIHETO
3BeHa (ITIIKPC, ITIICC3).

[IporpamMma ydeOHON muCIMIUTNHBI ECTEeCTBO3HAHME SBISETCS OCHOBOW Ui pa3pabOTKH
pabouux mporpamm, B KOTOPBIX MpodeccHOHaIbHBIE 00pa30BaTeNbHBIE OpraHU3alnH,
peanu3syroiye o0pa30BaTEIbHYI0 NPOrpaMMy CpEIHEro oOIero ooOpa3oBaHUs B Tpeneiax
ocBoeHuss OIIOII CIIO Ha 06a3e OCHOBHOro o0IIero oOpa3oBaHMs, YTOUHSIIOT COJEp)KaHUE
y4eOHOTO MaTepHala, IOCIeIOBaTeIbHOCTh €r0 M3y4YeHHs], paclpenesiieHue y4eOHBIX 4YacoB,
TeMaTHKy pedeparoB (IOKIAI0B), UHANBUIYAIBHBIX MPOEKTOB, BUIBI CAMOCTOSATEILHBIX paboT ¢
Y4eTOM CIEMU(HUKH TPOTpaMM TIOATOTOBKM KBaJH(PHUIMPOBAHHBIX pPAa0OYMX, CITyKaIlHX,
CTIEIMAIMCTOB CPETHETO 3BEHA, OCBAMBAEMOM MPOPECCHH MU CTIIEIUATBHOCTH.

[Tporpamma MOXeET HCIIOJIB30BAThCS JAPYTHMHU NMPOHECCHOHATFHBIMU 00pa30BaTeIbHBIMA
OpraHU3aIUsIMU, PEATM3YIOMIMMHI 00pa30BaTEIbHYI0 IPOrPaMMy CPEIHETo 00Iero o0pa3oBaHus
B MpeJiesiax OCBOEHUSI OCHOBHOM mpodeccroHanbHoM obpazoBatenbHOi nporpamMbl CITO Ha 6aze

ocHoBHOTO0 061Iero oopazosanus (IITIKPC, TITICC3).

12 OO6masi XapakTepHCTHKA 0011e00pa30BaTeIbHON Y4Ye0HOIi JAMCHHUIJIHHBI
EcrecTBOo3HaHue

EcrecTBO3HAHME — Hayka O SBJICHUAX M 3akoHax mpuponbl. COBpEeMEHHOE
€CTECTBO3HAHUE BKJIFOYAET MHOYKECTBO E€CTECTBEHHO-HAYYHBIX OTpAaCiIe, U3 KOTOPBIX
Han0oJiee BaXXKHBIMU SIBISIOTCS (U3HMKA, XUMUSA U Onosiorusi. OHO OXBaThIBACT IIMPOKUMA
CIIEKTp BOIIPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPHUPOJBI, KOTOPHIE MOKHO
paccMaTpuBaTh Kak €IuHOE 1ej0e. EcTecTBEeHHO-HayYHbIe 3HAHUS, OCHOBAHHBIE HA HUX
TEXHOJIOTUH (POPMHUPYIOT HOBBIN 00pa3 )Ku3HU. BhICOKOOOpa30BaHHBIN YEIOBEK HE MOYKET
JTMCTAHIIMPOBATHCS OT (YHIAMEHTAJIbHBIX 3HAaHUK 00 OKpYXKalolleM MHUpPE, HE PUCKYS
OKa3aThCsl OECITOMOIIHBIM B MPO(EeCCHOHATILHOMN JeATeITbHOCTH.

EcrectBO3HAaHME — HeOTheMJIEMasi COCTABISIOMIAs KYJIbTYpPbl: OIpEHess
MHPOBO33PEHHE YeI0OBEKa, OHO MPOHUKACT M B TYMaHUTApHYIO cepy, U B OOIIECTBCHHYO
KU3Hb. PallMoOHaIbHBIN €CTECTBEHHO-HAYYHBIM METOJ], C(HOPMHUPOBABIIMICS B pamMKax
€CTECTBEHHBIX HAyK, 00pa3yeT e€CTeCTBEHHO-HAYyYHYI0 KapTHHY MHpa, HEKOe 0Opa3Ho-
¢bunocodckoe 00001IeHNE HAYIHBIX 3HAHHM.

OCHOBY €CTECTBO3HAHHMS MPEJCTABIACT (PU3UKa — HayKa O MPUPOJIE, N3ydaromias
HanOoyiee BaKHbIC SBJICHHS, 3aKOHBI M CBOMCTBA MaTepHallbHOro mupa. B ¢dmusuke
YCTaHAaBJIMBAIOTCS YHUBEPCAIbHBIEC 3aKOHBI, CIIPABEAIMBOCTh KOTOPBIX IMOATBEPKAACTCS

HC TOJIbKO B 3CMHLBIX YCJIOBUAX W B OKOJO3CMHBIX IPOCTPAHCTBAX, HO MU BO BCcel
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Bcenennoil. B aTtom 3akitodaercs OJUH W3 CYIIECTBEHHBIX NPU3HAKOB (DU3MKU Kak
(yHIaMEHTaJIbHON HAYKH.

EcrecTBO3HaHME Kak HayKa O SIBJICHHUSIX M 3aKOHAX MPUPObI BKIIFOUAET TAKKE OJHY
13 BaXHEHUIINX OTPACIEH — XUMHUIO.

Xumusg — HayKa O BENIECTBaX, MX COCTaBE, CTPOEHUH, CBOMCTBAX, MPOIECCAX
MPEBPAIIEHHUS, UCIIOIb30BAHUH 3aKOHOB XUMHUHU B MPAKTUYECKOMN JEATEIBHOCTH JIIOAEH, B
CO3/TaHUU HOBBIX MATEPHUAIIOB.

buonorus — coctaBHas 4aCcTh €CTECTBO3HAHUS. JTO HayKa O *KUBOU npupoje. OHa
M3y4aeT pPACTUTEIbHBIN, >KUBOTHBIA MHP M YEJIOBEKAa, HCIOJB3ys KaK COOCTBEHHBIC
METOJbl, TAK M METOJBl JAPYrMX HAYK, B YACTHOCTU (PU3MKH, XUMHUH M MaTEMATUKH:
HaOJII0/ICHUSI, YKCIIEPUMEHTBI, MCCJICIOBAHHS C TOMOIIBI0 CBETOBOTO U DJIEKTPOHHOTO
MHUKpPOCKOIa, 00pabOTKy CTaTUCTUYECKUX JIAaHHBIX METOJaMH MaTeMaTHYeCKOM
CTaTUCTUKHU W JAp. BHOJIOTUS BBISBISIET 3aKOHOMEPHOCTH, MPUCYIIUE KU3HU BO BCEX €€
MPOSIBJICHUSAX, B TOM YHCJIe OOMEH BEIIECTB, POCT, Pa3MHOXKEHHE, HACIEICTBEHHOCTb,
W3MEHYUBOCTD, 3BOJIIOIUIO U JP.

3aMeTHOE MECTO B COACPIKAHUN YICOHOW MUCIUIIIMHBI 3aHUMAeT YUYeOHBIM MaTepual, He
TOJIBKO (hOPMHPYIOIINI €CTECTBEHHO-HAYYHYIO KApTHHY MUPA Y CTYACHTOB, HO M PACKPBIBAIOIIUIA
MpaKTHYECKOe 3HAaYEHUE €CTECTBEHHO-HAYYHBIX 3HAHUH BO BCeX cepax >KU3HU COBPEMEHHOTO
o01recTBa, B TOM YHCIIe B TyMaHUTapHOU cdepe.

B nemom yueOnast mucummuimHa EctecTBO3HaHME, B COAEpKAHUU KOTOPOW BEIyLIHM
KOMITOHEHTOM SIBJIIIOTCSl HAy4HbIe 3HAHUS ¥ HayYHble METOAbI IO3HAHMSA, ITO3BOJIAET
copMHUpOBaTH y 00YHAIOMINXCS IIETOCTHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA, TPOOYIUTh Yy
HUX SMOIIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K M3y4aeMOMY MaTepHajly, TOTOBHOCTh K BBIOOPY
JEUCTBHI OINpENeNICHHOW HANpaBIEHHOCTH, YMEHHE KPUTHUYECKH OICHUBATh CBOM U YYKHE
JEUCTBHS U MOCTYIIKH.

WuTterpupoBanHoe conepkaHue ydeOHOW IUCHUILIMHBI TO3BOJIIET MPENOAaBaTelsIM
(GU3MKH, XUMUH U OUOJOTMU COBMECTHO OPraHMW30BaTh W3YyUCHHE ECTECTBO3HAHMS, MCIIONB3YS
MMEIOIIHECs YaCTHBIE METOMKH TPETIOIaBaHUsI TIPEIMETA.

N3yuyenne obuieoOpa3oBaTenbHON yueOHON aucuuIuimHbl EcTecTBO3HaHME 3aBepIIaeTcs
MOJIBEICHUEM HUTOTOB B (opMe anpPepeHInpOBaHHOTO 3adeTa B paMKaxX MPOMEXYTOYHOU

aTTecTaluu CTyJIeHTOB B npouecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ momy4yenueMm cpenHero

obmero oopaszosanus (ITTIKPC, TITICC3).



1.3 Mecto o00uIe00pa3oBaTeIbHOIl y4eOHOW aucHUNIUHBbI EcTecTBO3HaHNME B

y4eOHOM IJIaHe

VYuebnas gucuumniauHa EctecTBo3HaHUE SBISETCA YU4EOHBIM MPEIMETOM MO BEIOOPY
u3 00s3aTenbpHOM npeaMeTHon obnactu «EctectBennsie Haykm» @I'OC cpennero o01ero
o0Opa3zoBaHus.

B mpodeccroHanbHBIX  00pa3oBaTENbHBIX  OpraHU3alUsAX, PpPeaTH3yIOMIHNX
00pa3zoBaTeIbHYI0 TPOrpamMMy CpeaHero o0Iero odpa3oBaHUs B Mpejeiaax OCBOCHUS
OIIOIl CIIO Ha ©6a3e OCHOBHOro oOmiero oOpa3oBaHMs, ydeOHas JHUCUUILIMHA
EcrecTtBo3nanue um3ywaercs B 00iieoOpazoBateinbHOM IMukiae ydeOHoro mana OITOII
CIIO Ha Ga3e OCHOBHOroO 00IIEro 0Opa3oBaHUsI C TMOJYYEHHEM CpeaHEero oOIero
obpazopanus (IITICC3).

B yuebnsix mnanax I[MIICC3 mecto yueOHO#M nucuuniauHbel EcrecTBO3HaHne — B
cocTaBe 00111€00pa30BaTENbHBIX YUYEOHBIX TUCHUIUIMH IO BBIOOPY, (popMHUpyeMBIX U3
obsi3aTtenbHbIX TpeaMeTHbIX obnacteir PI'OC cpemnero obmiero oOpa3oBaHuUs, IS
npodeccuii  CIIO wmm cneumanbHOcTet CIIO  cooTBeTcTBYMOIIEro  mpoduis

npodeccuoHanbHOr0 00pa3oBaHUsI.

1.4 Pe3yabTarTbl OCBOEHHsI 0011e00pa3oBaTe/IbHON  Y4eOHOH JIMCUHMILUIHHBI

EcTecTBO3HAHHNE

OcBoeHnue coaepkaHus ydeOHOW aucuuIUIMHBI EcTrecTBOo3HaHWMEe  oOecreunBaeT
JOCTI)KCHHE CTYJCHTaMU CJICAYIOMNUX Pe3yabTaToB:

JAUYHOCHIHBIX .

—yCTONYMBBIM UHTEPEC K UCTOPUU U JOCTHKEHUSIM B 00J1aCTH €CTECTBEHHBIX HAYK,

—4yBCTBO TOPJIOCTH 32 POCCUICKHE €CTECTBEHHBIE HAYKHU;

—TOTOBHOCTh K IPOJIOJDKCHHIO 00pa30BaHMS, TOBBIIIEHUIO KBATU(DUKAIIMU B U30paHHON
npodeccuoHanbHOM NESTENBHOCTH C UCIOIb30BaHUEM 3HAHUN B 00JIaCTH €CTECTBEHHBIX HAYK;

—00BEKTUBHOE OCO3HAHNE 3HAYUMOCTH KOMIIETEHIIMI B 00J1aCTH €CTECTBEHHBIX HAYK TSI
YeloBeKa U 00IecTBa, yMEHHE UCTIOIB30BaTh TEXHOJIOTUYECKUE TIOCTHKEHUS B 00JIaCTH (PU3UKH,
XUMUH, OUOJIOTUU JJIsl TIOBBIIIEHUSI COOCTBEHHOTO WHTEJUIEKTYyallbHOTO Pa3BUTHS B BBIOPAHHOI
npoeccuoHaNbHOM 1eSATENbHOCTH;

—yMEHHE MPOAHAIU3UPOBATh TEXHOTCHHbIE MOCIEACTBUS I OKPYKAIOIIEH Cpefsl,

OBITOBOM M HpOPI3BO,Z[CTBCHHOﬁ JACATCIIBHOCTH YCJIOBCKA,



—TOTOBHOCTh CaMOCTOSITEJIbHO JOOBIBATH HOBBIE ISl C€0s1 €CTECTBEHHO-HAYUHbIC 3HAHUS
C MCTIOJIb30BAHUEM JISI TOTO JOCTYITHBIX HCTOYHUKOB WH(OpMAIINK;

—yYMEHHUE YIPaBJIsTh CBOEH MMO3HABATEIILHON JEATEIbHOCTHIO, TPOBOJIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEIIEKTYaIbHOTO Pa3BUTHS,

—yYMEHHUE BBICTPaUBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHS B KOMaHJAE MO PEIICHHUIO
00IIKX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS;

MemanpeomenHbix:

—OBJIaJICHUE YMEHUSIMH M HaBBIKAMH PAa3JIUYHBIX BUJIOB IMO3HABATEIHHOU JESATEIBHOCTH
JUTSI U3YYCHHS pa3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOT'O MUPA;

—TPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOIMIOACHHS, HAYYHOTO SKCTIEPUMEHTA) TSI
M3YUYEHHUS PA3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHON KApTHHBI MUPA, C KOTOPHIMH BO3HUKAET
HEOOXOAMMOCTh CTAJIKUBATHCS B MpOodecCuoHaIbHOM cdepe;

—YMEHHE ONpeaeNsATh IeTW W 3aJadd JACSITCIBHOCTH, BBIOMpATh CpEACTBa IS HX
JOCTIKECHHS Ha TIPAKTHKE;

—YMEHHE HCIIOJb30BaTh PA3JIMYHbIC MCTOYHUKH IS TOTYYEHHUS €CTECTBEHHOHAYIHOU
nH(pOpMAIIUKA U OLEHWBATH €€ JIOCTOBEPHOCTD ISl JOCTHIKCHMSI TIOCTABJICHHBIX IIEJIEH U 3a/1a4;
npeomMemHubix:

—  c(OopMHUPOBAHHOCTH MPECTABICHU I 0 LETOCTHOM COBPEMEHHO
€CTECTBEHHOHAYYHOM KapTHHE MUpPa, NPUPOJE KaK €AUHON IEJTOCTHOM CHCTEME, B3aMMOCBSI3H
YesioBeKa, MPUPOIbl U 00IIeCTBa, MIPOCTPAHCTBEHHO-BPEMEHHBI X MaciiTabax BeenenHnoii;

—  BIAJICHHE 3HAHHUAMH O HanOojiee BaXKHBIX OTKPBITHSIX U JOCTHXKEHHUSIX B 00JIacTH
€CTECTBO3HAHMUS, MOBIUSABIINX HA 3BOJIOIUIO MPEACTABICHUI O MPUPOJIE, HA PA3BUTHE TEXHUKU
M TEXHOJIOTHH;

—  chOopMUPOBAHHOCTh YMEHHUS MPUMEHSTh E€CTECTBEHHO-HAYYHbIC 3HAHUS Ui
OOBSICHEHHSI OKPY’KaIOIUX SBJICHUH, COXpaHEHHs 3J0pOBbs, oOecmedeHus Oe30MacHOCTH
KHU3ZHEJEATeIbHOCTH, OEPEKHOT0 OTHOIICHUS K IPUPO/IE, PALIMOHATILHOTO TPUPOI0TIOIB30BaAHUS,
a TaKKe BBITIOJTHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

—  c(hopMHUPOBAHHOCTh MPEACTABICHUI O HAYYHOM METOJAE IO3HAHUA MPUPOABl U
CpelICTBaX M3yYEHHs] MEramMHpa, MaKpOMHpa U MUKPOMHUPA; BIaJCHUE NPHEMaMU €CTECTBEHHO-
HAy4YHBIX HAOMIOJCHHI, OMBITOB, MCCICIOBAHUI M OICHKH JIOCTOBEPHOCTH TOTYYEHHBIX
pe3yIabTaTOB;

—  BJIQJICHUE TIOHATUHHBIM aIapaToOM €CTECTBEHHBIX HAayK, MO3BOJSIOLIMM MO3HABATh

MUP, Y4aCTBOBATH B JUCKYCCHSIX 10 CCTCCTBCHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BATh PA3JINYHLIC
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WUCTOYHUKA WHQOPMAIUH JJIsi MOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCA K
coobmenusMm CMU, conepxaium HayqIHYIO UHPOPMAITHUIO;

— ¢(hOpMHUPOBAHHOCTh YMEHUW IIOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
KQXKJIOT'0 YeJIOBEKa HE3aBHCHMO OT €Tr0 MPOPECCHOHAIBHON EATEIHbHOCTH, pa3indaTh (akThl U

OLCHKH, CPAaBHUBATb OLUCHOYHLIC BBIBO/JIbI, BUACTH UX CBA3b C KPUTCPUAMHU OLICHOK U CBA3b.

15 ®@opmupoBaHne JHYHOCTHBIX Pe3yJabTATOB BOCHHUTATEJBHOH PadOTHI
o0yuauuxcsi

JIP 1. Oco3Haromuii ce0s rpak/JaHuHOM U 3al{UTHUKOM BEJIMKON CTpPaHBI.

JIP2.ITposiBnsitolinii ~ aKTUBHYIO  TPAXJAHCKYH0  MMO3UILUIO,  JAEMOHCTPUPYIOIIUN
MPUBEPKEHHOCTh TMPUHIIMIIAM YECTHOCTH, TOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKOM
AKTUBHOCTH M YYAaCTBYIOIIMH B CTYJACHYECKOM U TEPPUTOPHAIBHOM CAMOYIPABJICHUH, B TOM
YHUCJIe Ha YCJIOBUSIX JTOOPOBOIBYECTBA, MTPOTYKTUBHO B3aWMOJICHCTBYIONIUN U YYaCTBYIOIIUHN B
NESITETFHOCTH OOIIECTBEHHBIX OPTaHU3aIIHN.

JIP3.CoOmroaronuii  HOpMBI TPABOIIOPSIAKA, CIACAYIOMUA HIAeaIaM TPaKIaHCKOTO
oOmiecTBa, obecrieueHuss Oe30macHOCTH, TpaBa W cBoOon rpaxaadn Poccuun. JlosmpHBIN K
YCTAaHOBKaM W TMPOSIBICHUSIM TpEACTaBUTENEH CYOKyNIbTyp, OTIMYAIOUIMI UX OT Tpymm ¢
JNECTPYKTHUBHBIM W JEBUAHTHBIM  [OBEACHUEM. J[eMOHCTpPUpPYIOIIUA  HEOpUITHE U
MPEAYNPERAAOIINN COLMAIBHO ONTACHOE MOBEICHNE OKPYKAFOIIUX.

JIP4. [lposBisiomuii U1 JIEMOHCTPUPYIOIINI YBOKEHUE K JIIOISAM TpyAa, OCO3HAOUIUN
LEHHOCTh cOOCTBEHHOTo TpyAa. Ctpemsuiuiics K GOpMUPOBAHUIO B CETEBOM cpesie TMYHOCTHO U
poheccnoHaNTbHOr0 KOHCTPYKTUBHOTO «LIU(POBOrO CIIEIa.

JIPS.JleMOHCTpUPYIOIIMA TPUBEPAKEHHOCTh K POJAHOM KYJIbTYype, HCTOPUUECKON MaMSTH
Ha OCHOBe N0OBH K PoaunHe, ponHoMy Hapody, Majlodl poAMHE, MPHUHATUIO TPAAULUOHHBIX
LIEHHOCTEN MHOTOHALIMOHAIBLHOr0 Hapoja Poccun.

JIP6. IIposBisOmMi YBaKEHUE K JIFOASM CTapIIEro MOKOJIEHUSI U TOTOBHOCTh K YYaCTHIO
B COLMAJIbHOMN MOJIEPKKE U BOJIOHTEPCKUX JABUKCHUSX.

JIP7. Oco3Haomuil MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAIOIIMUMA
COOCTBEHHYIO M UYY)XYIO YHHKAIbHOCTh B Pa3lIMYHBIX CUTYyallMsX, BO BcexX (opmMax M BHUIAX
NEeSATENbHOCTH.

JIPS. IlposBnstommii U1 AEMOHCTPUPYIOIIUN yBaKEHHE K MPEACTABUTEISAM Pa3IMUHBIX

OTHOKYJIbTYPHBIX, COIIMAJIbHbIX, KOH(I)GCCI/IOHaJ'ILHLIX U HWHBIX TPYIIIL. COHpI/I‘{aCTHOCTB K
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COXPAaHEHHUIO, IPEYMHOXKEHUIO U TPAHCISUUM KYJIbTYPHBIX TpagulUMil M LIEHHOCTEU
MHOT'OHAIIMOHAJIBHOI'O POCCUICKOT0 roCy1apCTBa.

JIP9. Cobmroaronuii ¥ mpomnaranJupyoHii paBuiIa 3J0pOBOro u 6e3omacHoro odpasa
KHU3HHU, CIIOpPTA; MPEIYNPEXKAAOUINA JIMOO MPEoJ0NICBAIOINNA 3aBUCHMOCTH OT  aJIKOTOJIS,
Tabaka, TCHUXOAKTHBHBIX BEIIECTB, a3apTHBIX Hrp H T.J. COXpaHSIOMMN ICHUXOIOTHIECKYIO
YCTOWYMBOCTb B CUTYaTUBHO CIIO’KHBIX UM CTPEMUTEIBHO MEHSIOIINUXCS CUTYaIUsIX.

JIP10. 3aborsaumiics o 3amuMre OKpY’Karolled cpeabl, COOCTBEHHON M 4yXoW
0€301acHOCTH, B TOM 4YHcCiie U(PPOBOIi.

JIP11. TlposBasitomnii yBaKeHHE K 3CTETUUYECKUM IIEHHOCTSIM, 00JaaroNIiuii OCHOBaMHU
ACTETUYECKOU KYJIBTYPBI.

JIP12. [llpuHuMaromwuii cemMelWHble IEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMBbH H
BOCIIUTAHUIO JIETEH; JEMOHCTPUPYIOMINM HEMPUATHE HACWIIMS B CEMbE, YX0/1a OT POJIUTEIbCKON

OTBETCTBCHHOCTH, OTKa3a OT OTHOIIICHHUU CO CBOUMH JC€TbMHU U UX q)HHaHCOBOFO COJCpIKaHM.

1.6 KosmnvecTBO 4acoB Ha OCBOEHHE MPOrpamMMbl 001e00pa3oBaTeJbLHON yueOHOI

JucuuIInebl EcTecTBO3HAHME:

MakcumanbHas yueOHast Harpyska oOydaromerocs: — 150 gacoB, B TOM yuce:
— o0s3aTenbpHas ayauTopHas yueOHas Harpy3ka — 98 yacos;

— CcaMoOcCTOsATeNIbHAs yueOHas Harpy3ka — 52 yacos.
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2. CTpykTypa H cojep:kaHHe 001Ie00pPa30BATENbHON Y4YeOHOI JTHCIUIIMHBI

EcrecTBO3HaHME

OU3NKA

Beeoenue

®dusnka — QyHIaMEHTAIBHAS HayKa O IPUpoJie. EcTecTBeHHO-HAYYHBIN METOI TIO3HAHHUS,
€ro BO3MOYKHOCTH W I'PaHMIIbI IPUMEHUMOCTH.

OKCIIEpUMEHT U TE€OpHUs B MPOLECCE MO3HAHUS NpUpoabl. MojenrpoBaHue pU3NYECKUX
SIBJICHUH U ITpoLieccOB. EcTecTBEHHO-HAay4YHas KapTHHA MUPA U €€ BAXKHEHUIINE COCTaBIISAIOIIME.

EnuHCTBO 3aKOHOB MPUPO/IBI U COCTaBa BellecTBa BO BeenenHoil. OTKpbITUS B pU3MKE —
OCHOBA IPOrpecca B TEXHUKE U TEXHOJIOTUH ITPOU3BO/ICTBA.

Mexanuka

Kunemaruka. Mexanuyeckoe aBukeHue. Cucrema orcuera. TpaekTOpusi IBUKEHUS.
IIyte. Ilepememenne. PaBromepHoe npsMmonuHeiHoe aBuxkeHue. CkopocTs. OTHOCUTEIBHOCTh
MEXaHHUYECKOTO JIBIKEHUS. 3aKOH CIIOKEeHUs ckopocTel. ['paduku qBMKEeHUS.

Cpennsis  CKOpPOCTb IpU  HEPABHOMEPHOM  JBWKEHHMH. MTrHOBEHHass CKOPOCTb.
PaBHOyCcKOpeHHOE TmpsIMONMHEHHOE JBWXKeHHEe. YckopeHue. CB0oOOgHOE TafcHHE Ted.
KpuBonuneiiHoe nBueHHE. YTJIOBash CKOPOCTh. PaBHOMEpHOE NBW)XEHHE IO OKPYKHOCTH.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHE.

Jdmunamuka. Macca u cuna. BzaumoneiictBue Ten. 3akoHbl TMHAMUKU. CHITbI B IPUPOJIE.
CrniocoObl m3Mmepenusi cuil. MHepuuanbHas cucteMa OTCYeTa. 3aKOH BCEMHUPHOTO TATOTEHUSL.
HesecomocTts.

3akoHbI coXpaHeHMsi B MexaHMke. Mmnynbc Tena. 3aKOH COXpaHEHUs HMITYJIbCA.
PeaktuBHOE ABmkeHue. Mexanuueckas pabora. MomHocTs. PaboTa cuibl TArOTEHHs, CHIIbI
YOPYrOCTH M CUJbl TpeHus. Mexanuueckas sHeprus. Kunernueckas sHeprus. Kunernueckas
sHeprus u padora. [loTeHuuanbHas SHEPrUs B rpaBUTAlIMOHHOM moje. [loTeHanpHas SHeprus
yapyro JeGpOpMUPOBAHHOIO Teja. 3aKOH COXpAaHEHHWS MOJHOM MEeXaHWYEeCKOW SHEepruu.
Hemoncmpayuu

OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS.

Bubl MexaHUYECKOTO ABUKEHUS.

HNHepTHOCTB TEIL.

3aBUCHUMOCTb YCKOPEHHUSI TeJla OT €r0 MAcChl U CUJIbI, IEUCTBYIOLIEH Ha TEJO.

PaBeHCTBO U MPOTHUBOIOI0KHOCTh HAMPABIICHUSI CUJT JEHCTBUS U IPOTUBOACUCTBUS.

HesecomocTs.

PeaktuBHOE ABHUXKXCHUC, MOACIIb PAKCTHI.
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N3menenue sHepruu npu coBepiieHuu padbotel. Ilpakmuueckoe 3anamue

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT MAacChl TEJIA.

OcHO8bL MONEKYNAPHOU DUIUKU U MEPMOOUHAMUKU

Mounekyasipuas ¢pusuka. ATOMUCTHYECKAs: TeOpUsl CTpoeHus BemecTBa. Habmonenus u
ONBITHI, MOJATBEPKIAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BelecTBa. Maccel U pa3Mepsl
MOJieKyJ. TernnoBoe NIBMKEHHE YacTull BellecTBa. bpoyHoBCckoe aBukeHue. MneanbHblil ras.
TeMmneparypa Kak Mepa CpelHEd KUHETHYECKOM HHEPIHMM YacTHL. YPABHEHHE COCTOSIHUSA
uaeansHoro rasza. M3omnpornecchl u ux rpaguku. OObSICHEHHE arperaTHbIX COCTOSTHUHN BEIIeCTBA U
(ha30BBIX MIEPEXOI0B MEXK/Ty HUMHU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX TTPEICTABICHUM.

CBs13p MEXy AaBJICHUEM U CpeIHEN KHHETHUECKOI 3Hepruei Mosiekyn raza. Pabora rasa.
Mopnens xxunkoctu. [IoBepXHOCTHOE HATSDKEHHE B cMaunBaHue. Kpucrammaeckue u aMopgHbIe
BemiecTBa. JKuikue KpucTauibl.

Tepmoaunamuxa. Buytpenssis sueprus. Pabora u Teriooriaya Kak CriocoObl H3MEHEHUS
BHyTpeHHel 5Hepruu. [lepBblii M BTOpON 3aKOHBI TEpMOAMHAMUKH. lIpuHIMOBI AelcTBUA
teroBbix MamuH. KIIJ TennoBeix nBurareneil. TeroBble MamMHBI M WX NPUMEHEHHE.
DKOJIOTHYECKHE TMPOOJIEMBbI, CBS3aHHBIE C TPUMEHEHHEM TEIUIOBBIX MAallWH, M MPOOIEMbI
sHeprocOepexeHus. Jemoncmpayuu

JIBm>xeHrne OpOyHOBCKHX YaCTHII.

Judbdyzus.

SIBneHus MOBEPXHOCTHOI'O HATSKEHUS U CMAYMBAHMS.

Kpucrannsl, amopdHsie BeiecTa, KUAKOKPUCTALTHIECKHIE TeNa.

W3meHeHnne BHyTpeHHEH SHEPTUU TEJ IPU COBEPILIEHUU PAOOTHI.

OcHOBbL 31eKMPOOUHAMUKU

duieKTpOCcTaTUKA. B3anmoneicTBhe 3apssKeHHBIX TeNl. DJNEKTPUUYECKUM 3apsji. 3aKkoH
COXpaHEHUs JIEKTPUUYECKOro 3apsaa. 3akoH Kyiona. DieKTpocTaTH4ecKoe oJie, €ro OCHOBHBIE
XapaKTEPUCTUKU U CBS3b MEXY HUMU. [IpOBOAHUKY 1 U30JATOPBI B 3JIEKTPOCTATHUECKOM I10JIE.
DneKkTpuyecKas eMKOCTh KOHACHCATOPa. DHEPTHsl AIEKTPOCTATUYECKOTO MOJISL.

Hocrossnubiii TOK. [locTostHHBIN 5snekTpuyeckuii Tok. Cuia TOKa, HaIpsKEHUE,
ANEKTPUUECKOE COMPOTUBIIEHHE. 3aKOH OMa Ui y4acTKa LENU U MOJHOM ANEKTPUYECKON LIEMu.
PaGora u wmomHOCTh mMOCTOAHHOTO Toka. 3akoH Jhxoyns—Jlenna. TemnoBoe neicTBue
ANEKTPUYECKOr0 TOKA. DIEKTPUUECKUI TOK B Pa3IMYHBIX CPEAAX.

MarnauTHoe mnoJjie. MarHuTHOe TOJIE U €ro OCHOBHBIE XapaKTEepUCTHKU. JlelicTBue
MAarHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM. 3akoH Ammepa. Dnekrpoasurarens. Cuna JlopeHna.
SIBneHue 3NeKTPOMArHUTHOM MHIYKIMU. 3aKOH AJIEKTpOMarHuTHON uHaAykuuu. [lpasuno Jlenna.

CaMOI/IH,Z[yKI_[I/ISL I/IH,ZLYKTI/IBHOCTL. 3Hepr1/1;1 MAar"guTHOI'O ITOJIA.
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Hemoncmpayuu

DnekTpu3aus Teil.

B3anMopneincTBre 3apsyKeHHBIX TEIL.

HarpeBanue npoBOJHMKOB C TOKOM.

OmnsIT Dpcrena.

B3anmozeiicTBue NpoBOJTHUKOB € TOKOM.

JlelicTBME MarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM.
PaGora anmekrpoaBuraTers.

SIBrIeHME SITEKTPOMArHUTHOM UHYKIIHH.

Hpaxmuuecxoe 3anamue

COopka 31eKTpUuecKol enu U U3MEPEHHE CHIIbI TOKa U HAIpPsDKEHUS Ha €€ pa3iIMuHbIX
y4acTKax.

Konebanus u 6onnwvl

Mexanuyeckue koJiebaHusi M BOJIHbL. CBoOoaHbIe KoneOanud. Ilepwon, vactora u
aMIuIMTy1a Kojebanuil. ['apmonndeckue konebanus. MaTemMaTuuecKuil ¥ MpyKUHHBIA MasTHUKY.
[IpeBpaiieHue sHepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

MexaHu4ecKue BOJIHBI U UX BUbL. 3ByKOBBIE BOJIHBI. Y IbTPa3BYKOBBIC BOJIHBL. Y JIbTPA3BYK
U €ro UCMOJIb30BaHNE B MEUIIMHE U TEXHUKE.

DJIEeKTPOMATHUTHBbIE KoJIeOaHus U BOJIHBI. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMsI.
KonebGarenbnpiii kouTyp. @opmyna Tomcona. BeIHYyXICHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.
["apMoHMUeckue AMEeKTpOMarHuTHbIE KojeOaHus. DIeKTpruueckuil pe3oHanc. [lepemMeHHBINH TOK.
Onextporenepatop. [lonyuenue u nepenayda snexrposnepruu. [Ipodiemsl sHeprocOepekeHusl.

DNEeKTpOMarHUTHOE TMoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CKOPOCTh AJIEKTPOMAarHUTHBIX
BOJNH. [IpuHIMIBI pagvocBs3u U TeneBHeHUs. Vcronb3oBaHHE 3IEKTPOMArHUTHBIX BOJH
Pa3IMYHOTO AMAana3oHa B TEXHUYECKUX CPEACTBAX CBSA3HM, MEIUIIMHE, MPU H3yUYEHUU CBOMCTB
BEIIECTBA.

CeeToBble BOJIHBI. Pa3BuTue npeacTaBieHUil O MPUPOJE CBETA. 3aKOHbI OTPAKEHUSA U
npenomiieHuss ceera. Mutepdepenuus cera. Jdudpaxnus cBera. JudpakunmonHas pemieTka.
[Tonapuzanus ceera. JJucnepcus ceera.

JIunzel. ®opmyna TOHKON TMH3BL. ONTHYECKHE TPUOOpPHL. /Jemoncmpayuu

Konebanus MaTeMaTu4ecKoro v MpyKMHHOT'O MaTHUKOB.

Pabota snekTporeneparopa.

N3nyyenue u nprem 31eKTPOMarHUTHBIX BOJIH.

Pagnocssse.

Paznoxxenune 6eaoro ceera B CIICKTD.
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WuTepdepentys u qudpakius cBera.
OtpakeHne U IPEeIOMIIEHHE CBETA.
Ontuyeckue npudOpHI.
HpaKmultecxue 3aHAmMuUA

N3yuenue konebaHuii MaTEMaTUYECKOIO MASITHUKA.
Wzydenue natepdepeHn u 1udpakiuy CBeTa.
Onemenmol K8AHMOBOU PU3UKU
KBanToBble cBolicTBa cBeTa. PaBHOBecHOE TersioBoe u3inydeHue. KBanroBas rumnoresa
[Inankxa. ®otosnexkrpuyeckuili a3ddexr. YpaBHeHune DiHIITENHHA JUIsl BHEIHero (otoaddekra.
®otoH. /[aBnenue ceta. [lyannsmM CBOICTB CBETA.
®du3zuka aroma. Mogemu crtpoenus aroma. OmnbiT Pesepdopna. Ilocrymarsr bopa.
OObsicHeHHEe JMHEeHYaToro CHeKkTpa BOJOpPOJAa HAa OCHOBE KBAHTOBBIX IOCTyjiaroB bopa.
[Tornonienne m wucnyckaHnue cBeta aTtoMoM. KBanToBas sHeprus. lIpuHnun npeWcrBus u
UCIOJIb30BaHue Jlazepa. OnTudeckas CIEKTPOCKOIUS KaK METO/1 M3yU€HHUs COCTaBa BEIIECTBA.
du3uKa aTOMHOIO0 SI/APA U 3JieMeHTapHbIX YacTull. CocTaB U CTPOEHUE aTOMHOTO sIJIpa.
CpolicTBa sIepHBIX CHJI. OHEprusi CBSA3M U Je(eKT Macchl AaTOMHOrO sjipa.
PagnoakTuBHOCTE. BUBI paiiOAKTUBHBIX MPEBpalIEHU. 3aKOH PaaMOaKTUBHOIO pacHaja.
CBolicTBa MOHM3UPYIONIUX SIICPHBIX W3TyUYCHHUN. PanquoakTUBHbBIE U3TYyYEHUSI U UX BO3JICHCTBUE
Ha )KUBBIE OPraHU3MBbL. S nepHble peakiuu. SnepHas sHepreTrka. DJeMeHTapHbIe YaCTUBI.
DyHIaMEHTaIbHbIE B3AUMOICHCTBHUS.
Jemoncmpauuu ®otroddpdexr.
DOTO3IEMEHT.
N3nydenue nazepa.
JIuneliyaThlie CIEKTPBI PA3IUYHBIX BEIIECTB.
CueTynK HOHU3UPYIOLIUX U3TYyUYECHUH.
Bcenennas u ee ssonroyus
Crtpoenue u pazputue Bceesennoil. Kocmonorus. 3Be3abl. TepMosiaepHbI CHHTES.
Moaens pacmupstoieiics BeeneHHo.
IIpoucxoxnenne CorHeuHoii cuctembl. [IpoToconHIle M MpOTOMJIAaHETHBIE OOJaKa.
O6pasoanue mianeT. [Ipo0nemMa cynecTBOBaHHS BHE3EMHBIX [IUBUIU3ALMHA.

CoBpemeHHas (u3ndeckas KapTuHa MUpA.

XUMUA

OO6u1as ¥ HeOpraHuvecKast XUMHUs
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Beeoenue

XuMuYeckasi KapTUHA MHpa KaK COCTaBHAs YacTh €CTECTBEHHO-HAYYHOM KapTUHBI MUDA.
Ponbe XxuMum B )KM3HH COBpeMEHHOTO oOmecTBa. HoBelme JOCTIXEHUS XUMUUYECKONW HAyKU B
IUIaHE Pa3BUTHSI TEXHOJIOTMM: XMMHUYECKas TEXHOJIOIMS—OHOTEXHOJIOTHUsI— HaHOTEXHOJIOTHS.
[IpumeHeHne JOCTHKEHUH COBPEMEHHOW XHMHM B TyMaHUTapHOW cdepe nesaTenbHOCTH
o01ecTBa.

OcnogHble NOHAMUSL U 3aKOHbL XUMUU

[Ipenmer xumuu. BemectBo. Atom. Monekyna. XUMHUYECKUI 3JIEMEHT U (OPMBI €ro
cymectBoBaHus. [IpocTeie U crokHbIe BeniecTBa. AJUIOTPONUS U €€ IPUUUHBL. Jemoncmpayus

Habop Mmoneneit aToMOB 1 MOJIEKY 1.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca aTOMOB U MOJIEKYJl. ATOMHas
earHuna maccbl. OTHOCHUTEIbHBIE aTOMHAasi M MOJEKyJisipHas Macchl. KonnuecTBo BeriecTsa.
[Tocrosinnas ABoraapo. MosnspHas macca. 3akoH ABoragpo. MosspHbIif 00beM razos.

Pacuersl no xummaeckum popmyIiaM.

3aKOH COXPAaHEHHUS MacChl BEIIECTRA.

Ilepuoouueckuil 3aKon

u Ilepuoouueckas cucmema xumuveckux s1emenmos /|. M. Menoeneesa

Otkpseitie [lepuoanueckoro 3akoHa. [lepuoguyeckasl cucTeMa XMMHUUYECKUX 3JIEMEHTOB
J..MenneneeBa kak rpaduueckoe ortodOpaxkenue Ilepmommueckoro 3akonHa. Ilepmommueckuii
3aKOH M CHCTEMa B CBETE YUYEHUS O CTPOCHHMHM aroMa. 3aKOHOMEPHOCTH M3MEHEHHUSI CTPOEHUS
AIIEKTPOHHBIX 00O0JIOUEK aTOMOB UM XHMMHYECKHUX CBOMCTB 00pa3yeMbIX 3JIE€MEHTaMH MPOCTHIX U
CJIOKHBIX BellecTB. 3HaueHue [leprnonnueckoro 3akona u Ilepuonnyueckoi CUCTEMbI XUMUYECKUX
anemenToB J[.M1.MeHneneeBa i pa3BUTHS HAYKH U TIOHUMaHUS XUMHYECKOW KapTUHBI MUPA.

Memoncmpayus

Paznuunsie popmel [leproaudeckoii cucteMbl xuMudeckux dneMenToB J1.1.Meneneesa.

Cmpoenue sewecmea

[Ipupona xumuueckoil cBsizu. KoBanmeHTHas CBs3b: HemnosisipHas W noiisgspHad. MoHHas
cBa3b. KaTnoHel M aHWOHBL. Meramuyeckass cBs3b. BopoponHas cBs3b. B3aumocssasb
KPUCTAIJIMYECKUX  PEIIETOK BELIECTB C  PA3JIMYHBIMU TUIAMU XHMHUYECKOM  CBS3H.
Jemoncmpayusn

O6paSI_ILI BCIICCTB U MATCPUAJTIOB C PA3JIMYHBIMU TUIIAMU XHUMHUYECKOHN CBS3M.
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Booa. Pacmeopui
Bopa B ipupoze, ObITy, TEXHUKE U Ha TPOU3BoAcTBE. DU3NUECKre U XUMHUECKUE CBOMCTBA
BOJIbI. 3arpsi3HUTENH BOABI M CrIocoObl ouncTKu. XKecTkas Bonxa u ee ymsrdenue. OnpecHeHue
BOJIbl. ATperaTHble COCTOSIHHS BOJIBI M €€ IIEPEXOABI U3 OJJHOTO arperaTHOrO COCTOSIHUSA B IPYTO€.
PacTBOpeHue TBEpIbIX BEIIECTB U T'a30B. 3aBUCUMOCTb PAaCTBOPUMOCTH TBEP/bIX BEILIECTB
M Ta30B OT TeMIIepaTypbl. MaccoBas 01l BEMIECTBA B PACTBOPE KaK CITOCOO BBIPAKEHHUS COCTaBa
pacTBopa.
Jemoncmpayusn
@u3nyecKue CBOKMCTBA BOJBI: TOBEPXHOCTHOE HATSHKEHUE, CMAYNBAHUE.
Xumuyeckue peaxyuu
[TonstTe o xuMuueckoi peakuuu. Tunbl XuMU4YecKuX peakuuil. CKOpOCTb peakuuu U
(akTopbl, OT KOTOPBIX OHA 3aBUCUT. TemnoBoil 3(h(eKT XMMHUECKOH peakiuu. XUMHYeCcKoe
paBHOBECHUE U CIIOCOOBI €r0 CMEIIECHUS.

Hemoncmpayuu

XUMHUYECKUE PEAKITUH C BBIICTICHUEM TETIJIOTHI.

OO6paTUMOCTh XMMHUYECKHUX PEAKIIH.

Hpaxmuuecxoe 3aHaAmue

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM peaklHuu OT pa3nyHbIX (aKTOPOB (TemIepaTyphl,
KOHIIEHTPALMU BEIIECTB, NEHCTBUS KaTalIu3aTOPOB).

Heopeanuueckue coeounenus

Knaccupukanusi HeOpraHm4ecKnux coeJMHEeHUH M UX cBoiicTBa. OKCHUIbI, KUCIOTHI,
OCHOBaHMs, COJIM. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX COCIMHEHUU B
CBETE TEOPHUHM INEKTPOJUTHUYECKON Auccounanuu. [lonsatue o ruaponuse coneid. Cpena BOAHBIX
pacTBOPOB COJICH: KHCTas, HeWTpalbHasi, menoyHas. Bogopoansiii mokasarens pH pactsopa.

Meranabl 1 HeMeTauibl. Mertamibl. OOmue (u3nueckue U XUMUYECKUE CBOMCTBA
METaJJIOB, OOYCIIOBJICHHbIE CTPOCHHEM AaTOMOB M KpPUCTANIOB U TOJIOKEHHEM METaJIOB B
ANIEKTPOXUMUYECKOM psiAy HampspkeHuid. OOmime crnocoObl moiyueHus: MeTaioB. CILiaBbl:
YyepHble U 1[BeTHbIE. KOoppo3usi MeTamioB U ciocoObl 3allIUThI OT HEe.

Hemerannel. OOmias xapakTepuCTHKa TJaBHBIX MOATPYNI HEMETalNIOB Ha MpHMepe
ranoreHoB. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAILIIOB.

Baxneiimne coelMHEHHs] METAaUIOB M HEMETAJUIOB B NPHUPOAE U  XO3AMCTBEHHOU
JESATEIBHOCTH YEJIOBEKA. 3alluTa OKpYKaroUlel Cpelibl OT 3arps3HEHUs TSHKEIbIMU METaJlJIaMH,

COCAUHCHHUAMU a30Ta, CEPbI, YyIiIcpoaa.
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Hemoncmpayuu

B3aumoneiicTBue MeTaioB ¢ HeMeTalaMu (LIMHKa ¢ CEpO, aJIFOMUHUS C HOJIOM),
pacTBOpaMu KUCJIOT U LIET0YEH.

I'openue meramioB (LIMHKa, XKejle3a, MarHusl) B KUCIOPOJIE.

B3anmopeiicTBre a30THOM M KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOT C MEABIO.

BoccTranoBuTtenbHbIE CBOMCTBA METAJIIOB.

XUMHUYECKUE CBOMCTBA COEAUHEHUN MeTallIoB. IIpakmuueckue 3anamusn

Peakuuu oOMeHa B BOJIHBIX pacTBOPAaX JIEKTPOJIUTOB.

Omnpenenenue pH pactBopa coeit.

BriTecHenue xsiopom 6poma U 1o/1a U3 pacTBOPOB UX COJIEH.

B3anmopeiicTBE METAIIIIOB ¢ PACTBOPAMH KHUCIIOT U COJIEH.

OPTTAHMUYECKAS XMUA

Opeanuueckue coeOuHeHUs.

OcHOBHbIE NMOHATHS OPraHNYecKO XHMHM M TEeOPHSl CTPOEHHUSI OPraHMYecKHX
coequneHuil. [lonstue uzomepuu. Buapsl usomepuu: CTpyKTypHas (yIJE€pOAHOIO CKeEJeTa,
MOJIOXKEHUSI KPaTHOM CBSI3U WM (QYHKIIMOHATILHOM T'PYIIIbI), IPOCTpaHCTBEHHass. MHorooopasue
OPraHUYEeCKUX COCTMHECHUH.

Yraesonopoabl. IlpegensHble u  HempenenbHble  yriieBoaopoabl.  CtpoeHue
YIJIEBOJIOPOJOB, XApaKTEpHbIE XMMHUYECKHME CBOMCTBA yruieBonoponoB. I[IpexcraBurenu
YIJIEBOJIOPOJIOB: METaH, STHJIEH, alleTuiIeH, OeH30:1. [IpuMenenne yriaeBo1opoi0B B OpraHudeckoM
cuntese. Peaknus nomumepusauuu. HedTh, ra3, kaMeHHBIH yroiab — MNPUPOAHBIE UCTOYHHKHU
YIJIEBOJIOPOJIOB.

Kucaopoacoaep:xxammue opranudeckue BemecrBa. CrnupThbl, KapOOHOBbIE KUCIOTHI U
CIIOKHBIE 3(UPBL: HX CTPOEHUE U XapaKTepHble XuMmudeckue cBoiictBa. IlpencraBurenu
KHCIJIOPOJCOIEPKAIINX OPTAaHUYECKUX COCAMHEHUI: METUIIOBBIN U 3TUJIOBBIN CIIUPTHI, TJIULIEPUH,
YKCYCHasl KUCTI0Ta. MblIa KaKk COJIU BBICHIMX KapOOHOBBIX KUCIOT. JKUPBI KaK CI0KHBIE S(DUPBHIL.

VYTrneBoibl: TIII0K03a, Kpaxmall, HEJUIF0I03a.

A3oTcojep:Kale OpraHuvyecKue coeJWHEHUsl. AMUHBI, AMHUHOKUCIOTHI, OCNKH.
Crpoenue u 6uosiorndeckast pyHKIuUs 6eTKOB. XUMHUECKHE CBOWCTBA OEITKOB.

I'enernueckas cBsI3b MEXy KJIaCCAMH OPraHUYECKUX COCIUHEHMM.

Hemoncmpayuu

[Tonydenue 3TUNEHA U €r0 B3aUMOJICHCTBUE C PACTBOPOM NIEpMaHTraHaTa Kajaus, OpOMHOM
BOJIOH.
Peakuust momyueHus: yKCyCHO-3TUIIOBOTO dupa.

KauecrBennas pCaKknyd Ha ITIMICPHUH. L[BCTHBIG pcakunun OCJIKOB.
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HpaKmultecxue 3aHAaAmuA

XHWMHUYECKUE CBOMCTBA YKCYCHOM KHCIJIOTBI: B3aMMOJCHCTBHE C HWHIAUKATOPAMHM,
metautamu (Mg), ¢ ocaoBanusmMu (Cu(OH),) u ocHoBHBIME okcuiamu (CuO).

Oo6parumas u HeoOpaTumas AeHaTypauus OeIKOB.

Ilnactmacesl u BoJiokHa. [loHATHe o0 miactMaccax. TepMmoIulacTH4YHBIE W
TEPMOpEaKTUBHbIE MOIUMeEpbl. OTIENbHbIE MPEICTABUTENN CUHTETUUYECKUX M UCKYCCTBEHHBIX
oJIMMepoB: (heHOT0(HOpMaNTbIETUAHBIE CMOJIBL, TOJTUBUHIIIXIOPHI, TE(IIOH, TEIUTYIOHUI.

[lonsTe o XxuMuyeckux BOJOKHaX. HarypasiabHble, CUHTETUYECKHME U HCKYCCTBEHHbBIE
BOJIOKHA. OT/€TbHBIE IPEICTABUTENN XUMHUECKHUX BOJIOKOH: alleTaTHOE (TpUaleTaTHbIHN IIENK) U
BHUCKO3HOE€ BOJIOKHA, BUHWJIXJIOPUAHbBIE (XJIOPUH), MOJUHUTPUIIbHBIE (HUTPOH), MOJUAMUIHbBIE
(karpoH, HalJOH), moad(PupHBIE (JTaBCaH).

JMemoncmpayusn

Pa3znuunbie BUIBI UIaCTMACC U BOJIOKOH. IIpakmuueckue 3anamus

O3HaKOMJIEHHE C CHHTETUYECKUMU U UCKYCCTBEHHBIMU MOJTUMEPaMH.

Onpenenenre pa3InyHbIX BUAOB XUMHUECKUX BOJIOKOH.

Xumus u HcusHb

XHMHSI M OPraHuM3M 4YeJ0BeKa. XMMHYECKHE DJIEMEHTHl B OPraHHU3ME 4YEJIOBEKA.
Opranuueckue 1 HeopraHudeckue BemecTsa. OCHOBHBIE JKU3HEHHO HEOOXOAUMBIE COCIUHEHMSL:
O€JIKH, yTIIeBOAbI, )KUPbI, BATAMHHBL. YTJIEBO/IbI — IJIaBHBII HCTOYHUK SHEPruu opranusma. Poip
JKUPOB B OPraHU3Me. XO0JIECTEPUH U €T0 POJIb B 3J0POBBE YEIOBEKA.

MuHepanbHble BELIECTBA B IPOJYKTaX MUTaHUs, MUILEBbIe 100aBku. COamaHCUPOBAHHOE
[IUTaHUE.

Xumusi B 0bITy. Bozma. KawectBo Bojabl. Moromue u yuctsamuye cpencra. [lpaBuiia

0e30macHOM paboTHI CO CpECTBAMH OBITOBOM XUMUHU.
BHUOJIOT 1A

buonocus — COBOKYNHOCMb HAYK O HCUBOTL npupode. Memoowi HAY4YHO2O NO3HAHUA
6 buonocuu

Kusas Ipupoaa Kax 00BEKT N3YyUCHUS OHOJIOTHH. MCTOI[BI HUCCIICAOBaHU A JKUBOU IIpUPOAbI
B OHooruy. OnpeneneHI/Ie JKHU3HU (C MPUBJICYHCHUCM MaTCpUalia U3 pa3aciioB (I)I/ISI/IKI/I u XI/IMI/II/I).
ypOBHI/I OpraHu3anuu KU3HH.

Hemoncmpayuu

ypOBHI/I OpraHu3anuvu XU3HHU.

MeTopI TIO3HAHMS dKUBOM IMpupoabl.
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Knemxa

Hctopuss m3ydenus kineTku. OCHOBHBIE IOJIOKEHUS KIETOYHOW Teopuu. Kietka —
CTPYKTYpPHO-(DYHKIIMOHAJIbHAS (3JI€MEHTapHas) eAMHUIA KU3HH.

Crpoenue xierku. IIpokapuoTel M SyKapuOTbl — HHU3LIME U BbBICIIME KJIETOYHbIE
opranu3mMbl. OCHOBHbIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH 3yKapuoT. [loBepXHOCTHBIN anmapart.
CxemaTHuYHOE ONHCAaHUE KUIKOCTHO-MO3aMUHOM MOJIENIN KJIETOUHbIX MeMOpaH. LluTtonnazma —
BHYTPEHHSAS cpela KIEeTKH, opraHouiabl (opranemibl). Kierounoe sapo. ®DyHkuus spapa:
XpaHeHue, BOCTIPOM3BECHHUE U Mepe/ada HaclIeACTBEHHON HH(POPMAITUH, PETYIISALIUS XUMHUECKON
aKTUBHOCTH KJIeTKU. CTpyKTypa 1 QyHKIHUU XPOMOCOM. AYyTOCOMBI U MIOJIOBBIE XPOMOCOMBI.

MartepuanbHOE€ €IMHCTBO OKpY)KAIOLIEr0O MHUpa M XUMHUYECKMH COCTaB JKUBBIX
opraHu3MoB. buonoruueckoe 3HaueHUE XMMHUYECKUX 3JeMeHTOB. Heopranmueckue BeliecTBa B
cocraBe KJIeTKH. Posib BO/BI Kak pacTBOPHUTENS U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEW Cpelbl
oprauu3smMoB. Heopranmueckue uWOHBI. YrieBoAbl U Junuasl B Kietke. CTpykTypa H
Oouonornueckne (GyHKUIUM OelKkoB. AMHHOKUCIOTBI — MOHOMepbl OenkoB. CrTpoeHue
HYKJICOTHJIOB M CTPYKTypa noaunykiaeotnansix ueneit JJTHK u PHK, ATO.

Bupycs! u 6aktepuodaru. HeknetouHoe cTpoeHue, >KU3HEHHBIN LIMKIT U €r0 3aBUCUMOCTh
OT KJIETOYHBIX (OpM >kM3HU. Bupychl — Bo30OyauTen nH()EKITMOHHBIX 3a00JIEBaHMI; TIOHATHE 00
oHKOBHUpYcax. Bupyc ummynonedunura yenoseka (B1UY). [Ipodunakruka BUY-undexnnn.

Hemoncmpayuu

Crpoenue MOJIeKybl Oernka.

Crpoenune monekyns JJHK.

CrpoeHue KIeTKH.

CrpoeHue KJIEeTOK MPOKApUOT U SYKapHOT.

Crpoenue Bupyca.

Hpm{muqecxue 3anamun

HaOmonenre KIETOK pacTeHMd W KUBOTHBIX T0J MHKPOCKOIIOM Ha TOTOBBIX
MUKPOIIpENaparax u uX OMMCaHME.

CpaBHEHHE CTPOEHHS KIIETOK PACTEHHUI U KUBOTHBIX.

Opeanusm

Opranusm — eanHoE 1iesoe. MHOroo6pasme opraHiu3MoB.

OOMeH BEIIECTBOM U SHEPTHEil C OKpyIKaIoLIeH Cpeoil Kak He0OXOAMMOE yCIOBHE
CYIIIECTBOBAHMUS KUBBIX CHCTEM.

CrocoOGHOCTh K CaAMOBOCTIPOU3BEICHHIO — OJIHA M3 OCHOBHBIX OCOOCHHOCTEH JKHBBIX

OpraHHu3MOB. HGHGHI/IG KIICTKU — OCHOBaA pPOCTAa, pa3BUTHA U PASMHOKCHUA OPraHU3MOB.
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becnonoe pasmuoxxenue. [lonoBoii mpoiecc U mojaoBoe pa3mMHokeHue. OII0I0TBOPEHHUE, €0
OMOJIOrMYeCcKOe 3HAUCHHUE.

[TonsTe 00 WHIWBHUIYaTbHOM (OHTOT€HE3), SMOPHUOHAIBLHOM (3MOpHOTCHE3) W
MOCTAMOPHOHAIBHOM Pa3BUTHH. VHIMBUAyaIbHOE pa3BUTHE 4YEIIOBEKA W €r0 BO3MOXKHBIC
HapyIICHUS.

OO0mue mpencTaBieHUss O HACIEACTBEHHOCTH M HM3MEHUYMBOCTH. [ 'eHeTHueckas
TEPMUHOJIOTUSI U CHUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHusi. HacnemoBaHue NpU3HAKOB Yy
yenoBeka. l[lomoBeie xpomocombl. CIEIUIEHHOE ¢ TOJIOM HacienoBanue. HacnencTBeHHBIE
00JIe3HU YeloBeKa, UX NPUYUHBI U npodriaktuka. COBpEeMEHHBIE MPEICTABICHUS O TCHE U
TE€HOME.

I'eneTnueckue 3akOHOMEpPHOCTH U3MeHINBOCTH. Kitaccupukanust popm M3MEHUINBOCTH.

BrnusiHue MyTareHOB Ha OPTaHU3M YeJIOBEKA.

[Ipenmer, 3agaun 1 METOBI CENEKIMU. [ 'eHeTHUECKNE 3aKOHOMEPHOCTH CEIEKIINHU. Y YCHHE
H.N. BaBunoBa o meHTpax MHOrooOpa3uss W TPOMCXOXKJICHUS KYyJIbTYPHBIX pPACTCHHA.
buotexHonorus, ee TOCTKEHHS, IEPCIIEKTUBHI pa3BUTHS. Jemoncmpayuu

OOMeH BeIecTB U IPEBpaICHHE YHEPTUH B KIIETKE.

Jlenenue KIETKU (MUTO3, MEHO03).

Crioco0bI 6eCcTIoNIoT0 Pa3MHOKEHUSI.

O11010TBOPEHHE Y PACTEHUI U dKUBOTHBIX.

NnauBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnenctBenusie 00sie3HH YeslOBEKa.

Brnusinue ankoronn3ma, HAPKOMaHUU, KypeHUS Ha HACIIEICTBEHHOCTb.

MyTauuu.

MonudukannoHHas ”3MEHYHBOCTb.

LenTpbl MHOrOOOpa3us U TPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHIA.

UckyccTBeHHbIN 0TOOD.

Uccnenosanus B o6nactu buorexnonoruu. Ilpakmuyueckue 3anamus

Pemenue aneMeHTapHBIX TEHETUYECKUX 33/1a4.

AHanu3 U OIEHKa JTUYECKHX AacleKTOB pa3BUTHS HEKOTOPBIX HCCIEIOBaHUI B
OMOTEXHOIOTHH.

Buo

DBOJIIOLIMOHHAS TEOPUS U €€ POJib B (POPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. Bun, ero kpurepuu. Ilomynsius kKak CTpyKTypHas €IMHUIA BUJA U SBOJIIOLIUH.

CuHrteTHuecKas TCOpHA 3BOJIFOIHU. I[BI/I)KYI_I_[I/IG CHJIbI 3BOJIOIIMHM B COOTBECTCTBHH C
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cuHTeTHYecKo Teopueil aBomounu (CTD). 'eHeTnyecknue 3aKOHOMEPHOCTH 3BOJIIOLHUOHHOIO
mporecca.

Pesynbratel 3Bomonuu. CoxpaHeHHEe MHOrooOpasusi BHIOB KaK OCHOBA YCTOWYHMBOTO
pazButHs 6uoctepsl. [IprunHbl BEIMUpaHus BUI0B. bronorndeckuit mporpecc 1 OHOIOrndecKuii
perpecc.

['unore3bl NPOUCXOXKACHUS >KU3HHU. YCIOKHEHUE MXUBBIX OpPraHM3MOB Ha 3eMje B
IIPOLIECCE 3BOJIOLUHU. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTHU. Jl0Ka3aTenbCcTBa POACTBA YEIOBEKA
C MJICKONMTAIOIIMMHU >KUBOTHBIMU. OKOJIOTUYECKHE (DAKTOPHl aHTPOIIOTE€HE3a: YCIOKHEHUE
MOMYJISIIUOHHON CTPYKTYpBl BHJIa, U3TOTOBJIEHHUE OPYIUN TpyZa, MEPeXo] OT PaCTUTENBHOTO K
CMEIIAaHHOMY TUITy NTUTaHUs, UCIIOJIb30BaHUe OrHs. [losBIeHNE MBICIUTEIbHON AEATEIbHOCTH U
WICHOpa3IenbHOM peun. IIponcxoxkaeHne 4enoBedecknux pac.

Hemoncmpayuu

Kpurepun Buna.

[Tomynsus — CTpYKTypHasi €UHHIIA BUAA, €AUHUIA SBOJIIOLNU. J[BUKYIITUE CHITBI
3BOJIIOLIHH.

Bo3nukHOBeHHE 1 MHOTOOOpa3ue MPUCIIOCOOICHUN Yy OPTraHN3MOB.

Penkue n ncuesaroniue BUIBbI.

JIBMKyI1ME CUITbI aHTPOTIOrEHE3A.

[IpoucxoxaeHue yenoBeka 1 4yesoBeueckux pac. Ilpakmuueckue 3anamus

Omnucanne ocobeii BUAa 1Mo MOpQOJIOTHIECKOMY KPUTEPHIO.

AHanu3 ¥ OLEHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXOKICHUS KUZHHU.

AHanu3 ¥ OLEHKa Pa3IMYHbIX TUIIOTE3 IPOUCXO0KICHUS YEJIOBEKa.

IKocucmemol

[IpenmMer ¥ 3amayM SKOJOTHM: YYe€HHE OO0 OSKOJIOTMYeCKUX (QakTopax, y4YeHHE O
COO0O0IIIeCTBAaX OPraHU3MOB, yueHue o 6uocdepe.

Dkosnorudeckue  (akTopbl, OCOOGHHOCTM WX  BO3JEHCTBHS.  DKOJOTHYECKas
xapakrepuctuka Buma. [lonarue o6 skonormyeckux cucremax. llemu murtaHus, Tpoduveckue
ypoBHU. broreorieHo3 kKak 3xocucteMa. bruoiieHo3 1 GMOTON Kak KOMIIOHEHTHI OUOTe0IeHO3a.

buocthepa — rnobanbHast sxocucrema. Yuenune B.M.Bepnanckoro o 6uocdepe. Ponb
KHUBBIX OpraHu3sMoB B Ouocdepe. buomacca. buonornueckuiti Kpyroopor (Ha mnpumepe
KpyroBopoTa yriepoaa). OCHOBHbIE HaIlpaBlieHHs BO3JAEHCTBHS 4YeloBeka Ha Ouocdepy.
Tpancopmarusi €CTECTBEHHBIX AKOJOTMUecKuX cucteM. (OcoOEHHOCTH arpo’KOCHCTEM
(arporieHo30B).

Hemoncmpayuu

OKOJIOTUYECKHUE (I)aKTOpLI " UX BJIMUSIHUC Ha OPTaHHU3MBI.
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MexBH10BbIE OTHOIICHHUS: TAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIIUS, CUMOUO3.

SpyCHOCTh PacTUTEIHHOTO COOOIIECTBA.

Kpyrosopot yriepoaa B 6mnocepe.

3anoBeHUKHU U 3aka3Huku Poccuu. Ilpakmuueckue 3anamus

CocraBiieHre cxeM Nepeadu BeIleCTB U SHEPruu (Lenei TUTaHus).

CpaBHHTEIIbHAS XapaKTEPUCTUKA MPUPOJIHBIX IKOCUCTEM U arpO’IKOCUCTEM CBOEH
MECTHOCTH.

Pemrenue sxonorndeckux 3amay.

AHanu3 U OIeHKa MOCJIEeICTBUI COOCTBEHHOM JAESITEILHOCTH B OKpYXKaloIen cpeie,
II00ATBHBIX SKOJIOTUYECKUX MTPOOIIEM U MMyTEH WX PEIIeHUsI.

DKeKypcuu

Mnuoroo6pa3ue  BugoB. Ce30HHBIE  M3MEHEHUS B  Hpupoje  (OKPECTHOCTH
npo¢eCCHOHAIBHON 00pa30BaTEIbHON OPTaHU3AINH ).

EcrecTBeHHBIE W WMCKYCCTBEHHBIE OKOCHUCTEMBI (OKPECTHOCTH TpodeccuoHaTbHON
o0pa3oBaTeNbHON OpraHu3alun).

[MPUMEPHBIE TEMBI PE®EPATOB (JIOKJIAZOB), WHIAWBUIYAJIbHBIX
[TPOEKTOB

1. Marepusi, GopMbI €€ IBIKECHUS 1 CYIIECTBOBAHMSL.

2. Tlepssrii pycckuit akagemuk M.B.JlomoHOCOB.

3. HckyccTBO 1 mpoIiecc mo3HaHUS.

4. ®dusuKa U My3bIKaJIbHOE HCKYCCTBO.

5. llBeTromy3bika.

6. ®dusnka B COBPEMEHHOM LIUPKE.

7. duznyeckue MeTOoAbl HCCIEAOBAHUA MAMSITHUKOB HMCTOPUM, apPXUTEKTYphl H
MIPOU3BEACHUN UCKYCCTBA.

8. HayuHo-TexHHYecKUii mporpecc u npoOaemMbl SKOJIOTHH.

9. buotexHonorus u reHHas nmkeHepus — texHosorun XXI| Beka.

10. Hanorexnomorus Kkak MOPHOPUTETHOE HAMpPaBJICGHWE pPAa3BUTUA HAayKd U

npou3sBojcTBa B Poccuiickon denepanuu.

11.  Oxpana okpy»xarolei cpesibl 0T XUMHUYECKOTO 3arpsi3HEHHUS.

12. PacTBOpBI BOKpYT Hac.

13.  VYcrpaHeHue )KeCTKOCTH BOBI HA IPOMBIIIJICHHBIX MPEANPUATHIX.
14.  Hcropus BO3HMKHOBEHMSI U PAa3BUTHsI OPraHUYECKON XUMHUU.

15, VYrieBojpl U UX POJIb B dKUBOMU MIPUPOJIE.

16.  Kupsl kak IpOAYKT MUTAHUS U XUMHUYECKOE ChIPhE.
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17.
peuieHusl.
18.
19.
20.

HexBaTka mpof0BONBCTBHSI KakK rio0alibHas mpolieMa 4eioBeYeCcTBa U IyTH €€

CpeILCTBa TUT'MCHBI HA OCHOBC KHUCJIOPOACOACPIKAIINX OPTraHNYCCKUX COCIII/IHGHI/IP'I.
CHUHTETUYECKHE MOoroIue CpeacTBa: J0CTOMHCTBA U HCAOCTATKU.

Jedunut Oenka B MUIIEBBIX TPOAYKTAX M €ro MPEOJI0JICHUE B paMKaX III00aTbHOM

IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

21.
22.
23.
mpooieMy.
24.
25.
26.
27.
28.
29.

B.1. Bepnajckuii u ero yuenue o 6mochepe.
Hcropus u pa3BuTHE 3HaHHUN O KIIETKE.

Oxkpy:karorasi 4eJoBeKa Cpe/ia U €€ KOMIIOHEHTBI: Pa3JIMuHbIe B3TJISABI HA OJHY

[omynsus kak equHUIa OO0 MUECKOM SBOTIOIHH.

[Tomynsus Kak SKoJIOrMyecKas eIMHuIA.

CoBpeMeHHbIE B3IIIs/Ibl HA OMOJIOTHYECKYO IBOJIIOLHIO.

CoBpeMeHHbIE B3IJIsA/Ibl Ha IPOUCXO0K/IEHUE YEeJIOBEKA: CTOJIKHOBEHHE MHEHHIA.
CoBpeMeHHbIE METO/IbI UCCIIEI0OBAHUS KIIETKHU.

Cpenpl 00UTaHUs OPraHU3MOB: IPUYMHBI Pa3HOOOpa3HsL.

2.1 O0bem o0HIe00pa3oBaTeIbHON Yy4eOHOI AucHUNIMHBI EcTecTBO3HAHMe BHMIBI

yueOHo# padoThl

Bun yueOHo# paboThI O0Bem yacoB
MakcumanbHas yueOHasi Harpy3ka 150
AyaUTOpPHBbIE 3aHATHS, BCET0 98
B TOM YHCJIE:

TEOopeTHIecKoe 00yUeHue 59
npaktuaeckue 3anarus (113) 39
CamocrosiTesibHas padoTa, Bcero 52
Bun npomexxyTo4HO# aTTecTanuu . 3a4er 2 cemectp
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2.2 TeMmaTn4yecKkuii IJIaH U cojiep:KaHUe 00111€00pa30BATEILHOI YUeOHOI THCIUTLTHHBI

EcTecTBO3HaAHHUE
HaumenoBanne Copep:xanue y4eOHOro MaTepuasa, O6bem yacos Yposenn
pa3szesioB U TeM JabopaTopHbIe H MPaKTHYECKHE PadoOThI, 0CBOEHHS
caMocCTosITeIbHAsl padoTa odyJaromuxcs,
KypcoBasi padoT (MpoeKT) (eciu
npedycmompenui)
1 2 3 4
Paznen 1. Dusuka 36/8
Tema 1.1. Mexanuka | TeopeTuueckue 3aHsITHS 4 (0]
Mexanuka Hetorona. Kunemartuka.
CxopocTb — 3T0 BeKTOp. 3akoHb!I HploTOHA.
3aKOH BCEMUPHOTO TATOTEHUSI. JHEPTHSL.
3akonsl Kennepa. 3akoHbI COXpaHEHHS SHEPTUN
JlabopaTopHbIe paObOTHI H/n
[TpakTudeckue 3aHATH 2
Pemrenune 3a1a4 1mo MexaHuke
KoHTposbHbIe paboThI H/n
CamocTosTenbHas paboTa 00ydaronmxcs 2
Occe o Teme «Mexanuka ["amiunies u HeroTona»
Tema 1.2. OcHoBbI Teoperndeckue 3aHATHA 4
MOJIEKYISPHOH Crpoenne atoma. CBOCTBA siep
$uzuxn
JlaGopaTtopHbie paboThI H/n
[pakTrueckue 3aHATUS H/n
KontposnbHbie paboTh H/n
CamocrosTensHas paboTa 00yJIaromXxcs 2
Occe o TeMe «OTKPBITUS U TIEPCIIEKTHBEI
MOJIEKYJISIPHON QU3HKI»
Tema 1.3. Teopetndeckue 3aHATUSA 2
Tepmoaunamuka. 3akoH coxpaHeHus sHepruu. [lepBoe, BTopoe 1
IlepBb1ii 1 BTOpOI TPEThe HAYAIIO TEPMOTMHAMHKH.
3aKOHBI
MouneKyIspHO-KHHETHYECKast TEOPHS
TepMOAMHAMHUKH.
JlaGopaTtopHsbie paGoTHI H/N
[pakTuueckue 3aHATUS 2
Pemenue 3agaq mo TepMoJMHAMUKE
KonTtponbHbie paboThI H/N
CamocrosTensHast paboTa 00yJarommxcs 2
Occe 1o TeMe «DHTPOIHD
Tema 1.4. TeopeTnueckue 3aHATUS 4
JsieKkTpocTaTHKA. OCHOBHBIE HKCTIEPUMEHTAIBHBIC 3aKOHbI
9JIEKTPOMAarHeTH3Ma
Teopus a1IeKTpPOMarHuTHOTO 11051 MakcBeruia
JlabopaTopHble paboThI H/n
[pakTnveckue 3aHATAS 2
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Pemenue 3agad mo QJICKTPOCTATHUKE

KoHTpoJsbHbIe paboTh H/n
CamocrosTenbHas padoTa 00ydarommxcst 2
Tema 1.5. Kosre6anusi u | TeopeTrueckue 3aHsATHS 4
BOJIHBI Teopust aneKTpOMarHUTHOTO T10st MakcBea.
DnektpoHHas Teopust JIopeHa.
Wntepdepenunn. ndpakums. ucnepcus
JlaGopaTopHbIe paObOTHI H/n
[pakTHieckue 3aHATUSA 2
Perienue 3a1a4 1o 3MeKTPpOJMHAMUKE
KoHTpoJbHbIe paboTh H/n
CamocTosTenpHast paboTa 00y4aromuxcs 2
Occe no Teme «Onrtuka HeroToHa»
Tema 1.6. ®u3uka TeopeTudeckue 3aHATUS 4
aTOMHOI 0 si/ipa " DneMeHTapHble YacTUlbl. DyHIaMeHTabHbIE
3JIEMEHTAPHBIX YacCTHIIbL. YaCTHIIBI — TEPEHOCUUKHU
HacTuu. (yHIaMeHTaBHBIX B3aUMOJICHCTBUH
JlabopaTopHbIe paObOTHI H/n
[pakTHueckue 3aHATUS H/n
KoHTposbHbIe paboThI H/n
CamocrosTensHas paboTa 00yJaromxcs 2
Occe mo Teme «OTKPBITHE IIEMEHTAPHBIX YaCTHID)
Tema 1.7. TeopeTnueckue 3aHATUS 2
PajinoakruBHOCTE. PanroakTMBHOCTD. L{eNHble peakiiuy aTOMHOTO
Buabt pacnazia. Peakiiuu TepMOsIIEpHOTO CUHTE3A.
PaAMOAKTHBHBIX
npeBpamIeHuii. JlabopaTopHbIie pabOTHI H/n
[pakTrueckue 3aHATUS H/N
KonTtponbHbie paboThI H/N
CamocrosTensHas paboTa 00yJIaromxcs 2
Tema 1.8. Ctpoenue n | TeopeTndeckue 3aHATHA 4
pa3puTHe Beenennoi. | Bosunxmosenue Beenennoit. Teopus Bobimoro
Monens . Bspsiga. CtpykTypa u reometpusi Beenernoi
pacummpsiomeiics . .
N [Ipo6nema TemmoBoit cmepTr Beenennoit
Bcenennoit.
JlaGopaTtopHbie paboTbl H/N
[pakTuueckue 3aHATUS H/N
KonTtponbHbie paboThI H/N
CamocrosiTensHast paboTa 00yJarOIIIXCs 2
Dcce o TeMe «OnuHoKa i Hata Beenennas)
Tema 1.9. Ilnanerst TeopeTnueckue 3aHATUS 4
COIHEYHOM CHCTEMBI [TnaneTs 3eMHOU rpymibl. [LTaHEThI TUTAHTHL.
Teopru NpOUCXOXKACHUS TUIAHET.
JlabopaTopHbIe pabOTHI H/n
[pakTnveckue 3aHATASA H/n
KontponpHbie paboTsI H/n
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CamocTosiTenbHas pa60Ta 06yanOIHI/IXC$[

Occe o Teme «Bo3MoKHa 1M )KU3HB Ha APYTHX
TIJTaHEeTaX»

Tema 1.10. 3Be3anI TeopeTudeckue 3aHATUS 4
TAMAKTHKH 3Be3 /16l UX XapaKTEePUCTHKN, HCTOYHIKH SHEPTUH.
Oomronu 38é31. ComHIe.
[anakTHKU 1 METaralaKTHKH
JlaGopaTopHbIe paObOTHI H/n
[pakTHieckue 3aHATASA H/n
KontponbHbie paboTh H/n
CamocTostenbHas paboTta o0ydaronmxcs 2
Occe o Teme «OUHOKY JI MBI B ["anmakTuxe»
Pasnen 2. Xumus 8/2
Tema 2.1. OcnoBunie | TeopeTuueckue 3aHATHS 4 (0]
TOHSATHA U 3aKOHBI OCHOBHBIE IOHATHUS B XUMUU.
XHUMHH.
. CtpoeHue 3IeKTPOHHBIX 000I0YeK ATOMOB.
Iepuoauyeckuii 3aKoH B
u Ieproanueckas [Tepuoanueckuii 3akoH. XUMUYECKHE CBSI3U.
CHCTEMA XUMUYMECKAX | JT360paTopHbIe PabOTHI n/n P
semenrtoB JI.U.
MenaejieeBa [TpakTudeckue 3aHITHS: 2
Pemienue 3aga4u mo XuMHUH
KontposnbHble paboTh H/n
CamocTosTesnpHas padoTa 00y4atonmxcs 2 11
Occe 110 TeMe « XUMUS B COBPEMEHHOM MHPE»
Tema 2.2. Teopetndeckue 3aHATHSA 2 0
Kaaccupukanus u
¢ JlaGopaTopHbie paboThI H/n P
o01masn
XapaKTepHCTHKA [pakTHUecKue 3aHATHS: H/n
YIJIEBO0PO/IOB
KonTtponbHbie paboThI H/n
CamocrosTensHas paboTa 00yJaromuxcs: 2 11
Occe 1o Teme «byayiee XuMuN»
Tema 2.3. Xumusi u TeopeTnueckue 3aHATUS 2 o, P
OpraHM3M “€j10BEKa BrusiHre XHMHYECKHUX BEIIECTB HA OPTaHU3M
YenoBeKa
JlaGopaTtopHbie paboTbI H/N P
[pakTuueckue 3aHATUS: H/N
KonTtponbHbie paboThI H/N
CamocrosTensHas paboTa 00yJaroIIiXcs 3 i
Occe o Teme: «MOoKHO 1 000HTHCH 6eC XUMUI»
HUTOI'o 1 cemecTp 81
Pazngea 3. BuoJsorust 26/2
Tema 3.1. HauGouiee Teopetndeckue 3aHATHS 2 O, P
o01He npeICTaBIeHUst Crennuika U CUCTEMHOCTD KHBOT0. OCHOBHBIC
0 KM3HM CBOMCTBA JKMBBIX CHCTEM. ¥ POBHH OpraHH3al[H1
JKHUBBIX CUCTEM.
JlabopaTopHble paboThI H/n P 11
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HpaKTPI‘lCCKI/IC 3aHATHUA:

H/n

KoHTposbHbIe paboTh H/n
CamocrosiTenpHast padoTa 00y JaFOIIIXCS: H/n i
Tema 3.2. OcnoBunie | TeopeTnueckue 3aHATHUS 2 O, P
Teopuu Kpeanronnsm. CaMonpon3BoIbHOE 3apOKICHHE.
NPOUCXOKIACHUSA Teopus nancnepmun. Teopust OMOXUMHYECKON
KU3HH sBosrrorud. ['mmore3a OnapuHa- XonjeiHa.
['MOepuuKIIbI U 3apOXKICHHE KU3HH.
JlaGopaTopHBIe paObOTHI H/n P II
[pakTrveckue 3aHATHS: H/n
KoHTpoJbHbIe paboTh H/n
CamocrosTenbHas paboTa 00y4aromnXCs 3 1
Occe no Teme «IIporcxoxaeHne sKu3Hm»
Tema 3.3. Knerounasg | TeopeTudeckue 3aHATHUS 2 o, P
TeOpHs CTPOCHUSI Ponp HeopraHuueckux 1 OpraHUYEeCKUX BEILIECTB
OpraHu3mMoB kneTkd. CTpoeHue KIETKU: OCHOBHBIE OPTaHOU/IbI
U uX QyHKIHN
JlabopaTopHbIe paObOTHI H/n P
[pakTHueckue 3aHATUS: H/n
KoHTposbHbIe paboThI H/n
CamocrosTenbHas padoTa 00y4aromuxcs: 2 17
Tema 3.4. OcHoBbI TeopeTtnyeckue 3aHATHS 2 o P
reHeTuxu. I'eHom Monekyna JJHK — HocuTenb HaciieACTBEHHO
undopmaiyu. ['eHeTryeckuii koa. MaTpuuHoe
BOCITPOM3BOJICTBO OEIIKOB.
JlaGopaTopHbie paboThI H/n P
[IpakTuueckue 3aHsTHSL: 2
Pemienue 3a1a4 no reHeTuke
KonTtponbHbie paboThI H/n
CamocrostenpHas paboTa 00ydaromxcs: 2 11
Occe o Teme: «byaymiee reHeTHKI»
Tema 3.5. JlesieHue TeopeTruecKue 3aHITUS 2 O, P
KJIeTKH — OCHOBA MHETO3 1 Meiio3
pocTa, pa3sBUTHS U
PasMHOKeHHsI JlabopaTopHbIe pabOTHI H/n P
OpraHusMoB TIpakTHUYecKHe 3aHATHS: u/n
KonTtponbHbie paboThI H/N
CamocrosiTenbHast paboTa 00y JarOIIXCS: 2 i
Tema 3.6. TeopeTnyeckue 3aHATHS 2 O P
Mmuoroo6pasue Hexnerourbie HOPMBI )KH3HUA — BUPYCHL.
OpraHu3mMoB OIHOKJIETOYHBIE 1 MHOTOKJIETOYHBIE
pacTHTENbHBIE M )KHBOTHBIE OPTaHU3MBI
JlabopaTopHbIe pabOTHI H/Nn P
[pakTnveckue 3aHATHS: H/n
KontponpHbie paboTsI H/n
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CamocrosiTenbHast pad0oTa 00y JaFOIIIXCS: H/n i
Tema 3.7. TeopeTudeckue 3aHATUS 2 O, P
Pasmuoskenne Pa3mHOXeHHEe OPraHi3MOB, €ro GOpPMBI U
3HaYeHUE. ['aMeThl M UX CTPOCHHE.
OrmtonoTBOpeHue. MHIMBHAyanbHOE pa3BUTHE
MHOTOKJIETOYHOTO OpraHu3Ma (OHTOTCHE3).
JlaGopaTopHBIe paObOTHI H/n P
[pakTrveckue 3aHATHS: H/n
KontponbHbie paboTh H/n
CamocrosiTennbHas paboTa 00y JarOIIIXCS: H/n I
Tema 3.8. TeopeTndeckue 3aHATHS 2 O, P
HacseicTBEHHOCTE M | X hoMoCOMHAs TeOpHst HACIIEICTBEHHOCTH
U3MEHYHUBOCTH Teopus TeHa. 3HaYeHUE TEHETUKH [T MEUIMHBL.
buorexuonoruu. ['eHHAs ¥ KJICTOYHAS MHIKEHEPHSL.
Knonupoanue
JlaGopaTopHbIe paObOTHI H/n P
[pakTHueckue 3aHATUS: H/n
KoHTposbHbIe paboThI H/n
CamocrosTenbHas padoTa 00yJaromuxcs: 2 17
Tema 3.9. Teopetndeckue 3aHATHS 2 O, P
Knacenpukauus Cucrema OpraHM4ecKoro MUpa 1 €€ OCHOBHBIC
OPraHHYecKoOro MUpa | cpcremMaTH4ecKHe KaTeropuu. Buj, ero kpurepuu.
JlaGopaTopHbie paboThI H/N P
[pakTrueckue 3aHATUS: H/N
KontponbHbie paboTh H/N
CamocrosTensHas paboTa 00yJaroUXCs: 2 11
Tema 3.10. TeopeTnyeckue 3aHATHS 4 O P
IBOTIOUMOHHAS Teopwust HBOJIOLUK OpraHUYecKoro mupa Y.
TeOpHs M €e poJiL B Hapsuna. VickyccTBEeHHBIN 0TOOD, CENEKIHS.
¢opmupoBanun [IpoGnemMa cymHOCTH KHU3HU.
COBpPEeMEHHOM
€eCTeCTBEHHO-HAYUHOl | J1a00paTOPHBIC pabOTHI H/n P
KapTHHBI MHpa ITpakTHYeCKUe 3aHATUS: H/n
KonTtponbHbie paboThI H/N
CamocrosiTensHas paboTa 00y JarOIIXCS: 3 i
Occe no Teme: «KpyrocsetHoe myTemiectsre Y.
HapBuna»
Tema 3.11. TeopeTnyeckue 3aHATHS 2 O P
ITpoucxoxaenue [Ipoucx o ieHNe U IBOITIONHS YSTIOBEKA.
Uejo0BeKa 1 YesnoBeueckre pachl.
YeJI0BeYeCKHX pac
JlabopaTopHbIe pabOTHI H/n P
[IpakTryaeckue 3aHATHS: H/n
KonTponsHbIe paboThI H/n
CamocrosiTenbHast paboTa 00y JarOIIXCS: 2 i
Tema 3.12. YesnoBex TeopeTuueckue 3aHATUS 2 O, P
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MecTo yenoBeka B CUCTEME )KHBOTHOTO MUpa u
AHTPOIIOTCHE3. 9KOJ’IOFO'3BOJ’I}OHI/IOHHHC
BO3MOKHOCTH YCIIOBCKA. BI/IOCOIII/IEIHLHLIC OCHOBBI
IIOBCACHHU .

JlaGopaTopHbIe paboThI H/n P
[pakTrveckue 3aHATHS: H/n
KontponbHble paboTh H/n
CamocTosTesbpHas paboTa 00yJaroUXCs: 3 I
Occe mo Teme: «HenoBek Kak OHOCOIHANTBEHOES
KHBOTHOE

Pa3nen 4. JkoJorus 24/2

Tema 4.1. OcHOBBI TeopeTudeckue 3aHATUS 4 O, P

9K0JI0ruu Ipeamer ¥ 3aa4n SKOJIOTHH.
JlaGopaTopHbIe paObOTHI H/n P
[pakTHvecKue 3aHATHS: H/n
KoHTposbHbIe paboThI H/n
CamocrosTenbHas paboTa 00yJaronmxcs H/n I

Tema 4.2. TeopeTudeckue 3aHATUS 2

Hajopranusmennsie Okonoruyeckue GpakTopsl. [IpucrnocodneHus

CHCTEMBI OPTraHM3MOB K BIHSHHIO Pa3IMIHBIX
9KOJIOTHYECKUX (haKTOPOB.
JlaGopaTopHbie paboThI H/n
[pakTrueckue 3aHATUS: H/n
KontposnbHble paboTh H/n
CamocrosTensHas paboTa 00yJaromxcs H/n

Tema 4.3. Dxocucrema. | TeopeTHUECKHE 3aHATUS 2
Yuenue o XapakTeprcTHKa BUIOBOW U IPOCTPAHCTBEHHON
coodmecTBax CTPYKTYPBI 3KOcUcTeMbl. [TuieBbie CBsI3H B
OPraHu3MoOB MX skocucteme. CaMOperyJIsiysi B dKOCUCTEMAX.
B3auMoJelicTBHe
JlaGopaTopHbie paboThI H/n
[pakTrueckue 3aHATUS: H/n
KonTtponbHbie paboThI H/n
CamocrosTensHas paboTa 00yJaroIIIXcs 2
Tema 4.4. Kpyroopor | TeopeTndeckue 3aHATHA 2

BelecTs KpyroBopoT BeuecTB 1 S3HEPTHU B SIKOCUCTEMAX.
JlaGopaTtopHbie paboTbl H/N
[pakTuueckue 3aHATUS: H/N
KonTponsHbIe paboThI H/Nn
CamocrosiTensHast paboTa 00yJarOIIIXCs H/Nn

Tema 4.5. TeopeTndeckue 3aHATUS 2

Arpoduonenos HckyccTBeHHAs SKOCUCTEMa — arpoOrorieHo3. Mx

BUIBI 1 OCOOEHHOCTH.
JlaGopaTopHble paboThI H/n
[pakTHyeckue 3aHATHS: H/n
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KoHTpoJbHbIe paboTh H/n
CamocrosiTenpHast padoTa 00y JIarOIIIXCS H/n
Tema 4.6. Buocdepa — | TeopeTndeckue 3aHATH 2
r00aabHas Brocdepa — rmodansHast skocucrema. Pomb
IKOCHCTEMA JKMBOTO BEIL[ECTBA B KPYTOBOPOTE BEIIECTB
JlaGopaTopHbIe paObOTHI H/n
[pakTrveckue 3aHATHS: H/n
KontponbHbie paboTh H/n
CamocrosTenbHas paboTa 00yJaronmxcs 2
Tema 4.7. Yuenue TeopeTudeckue 3aHATUS 2
B.H.Bepuajickoro o VYuenue B.W. Beprazackoro o 6uocdepe,
onocepe u Hoochepe | yoocdepe, KUBOM BELIECTBE 1 €ro (PYHKIHSIX
JlaGopaTopHbIe paObOTHI H/n
[pakTHveckue 3aHATHS: H/n
KoHTpoJbHbIe paboTh H/n
CamocrosTenbHas paboTa 00yJaronmxcs H/n
Tema 4.8. OcnoBurie | TeopeTudeckue 3aHATUS 4
HaIpaBJICHUS I'noGanbHbIe M3MEHEHHS B OHocepe Mo
BO3ICUCTBUS 1€T0BCKA | pipigqyreM NeATEILHOCTH YEIOBEKA.
Ha Ouocdepy
JlaGopaTopHbIe paObOTHI H/n
[pakTrueckue 3aHATUS: 2
CriocoObI CHUKEHHU S aHTPOIIOTEHHOTO
BO3JIEHCTBUS
KontponbHbie paboTh H/N
CamocrosTensHas paboTa 00yJaromxcs 3
Occe o Teme «boprba ¢ riodanbHEIMU
9KOJIOTHYECKIMH PoOIeMaMm»
Tema 4.9. YcroitunBoe | TeopeTnyeckue 3aHITUS 4
pasBuTHE [Ipobnema ycToitunBoro pa3BuTus Gnochepsl
JlaGopaTopHbie paboThI H/N
[IpakTuueckue 3aHsTHsL: 2
Pecypcocbeperatonie TeXHOIOTHH
KonTtponbHbie paboThI H/N
CamocrostenpHas paboTa 00yJaromxcst 3
Occe mo Teme «byaymiee 3emmm»

HUTOI'o 2 cemecTp 85
JuddepenuupoBannblii 3a4éT 2
[IprmMepHas TeMaTHKa UHAXBHIYaTHHOTO IPOCKTA (CM.IIPIIIOKEHIE) H/n
CamocrositenpHas paboTa 00y9aroMXcsl HaJl WHIUBHTY ATbHBIM IIPOSKTOM 20

Bcero: 150

[Ipumeuanue: O — 03HaKOMUTENBHBIN, P — penpoaykTuBHbIH, [T — IpoIyKTUBHBIN.




2.3 Oﬁpa30BaTeJ’lebIe TEXHOJIOI'MH, HCII0JIb3YEMBbIC IIPU ITPOBCACHUHN aYAUTOPHBIX 3aHATHH

B coorBerctBun ¢ TpedoBanusmu DPIOC CIIO mno crneumanprocTH 44.02.02
[IpenogaBanne B HauyalbHBIX KJlaccaX pealu3alys KOMIIETEHTHOCTHOTO I0AX0/a JOJKHA
IIpelycCMaTpuBaTh MHUPOKOE MCIOJIb30BaHUE B YUEOHOM IPOLIECCE aKTUBHBIX U MHTEPAKTUBHBIX
¢dopM mpoBeneHUs 3aHATUN (KOMIBIOTEPHBIX CHUMYJISIIUN, JTEOBBIX M POJEBBIX UTP, pa3dop
KOHKPETHBIX CHUTyallud, IICUXOJIOTMYECKWE W UHble TPEHUHTHW U T.J.) B COYETAaHUU C
BHEAay/JUTOPHON paboTON C 1enpi0 (OPMUPOBAHUS U Pa3BUTHUS TpeOyeMbIX KOMIIETEHLUMN
oOydJaronuxcsi.

Bunel 00pa3oBaTenbHbIX TEXHOJIOTHH.

OOpazoBarenbHasi TEXHOJOTUS — OTO COBOKYNHOCTb Hay4HO M IPaKTUYECKH
00OCHOBAaHHBIX METO/IOB, U MHCTPYMEHTOB JUIsl JOCTH>KEHUS 3aIUIaHHPOBAHHBIX PE3YJIbTaTOB B
oOmactu oOpaszoBanus. [IpruMeHeHHnE KOHKpPETHBIX 00pa30BaTENbHBIX TEXHOJOTUN B y4eOHOM
mpolecce onpezaensercs cnenudukon yueOHO! edaTenbHOCTH, e HH(POPMallMOHHO-PECYPCHOM
OCHOBBI Y BUJIOB y4€OHOMN pabOTEHI.

1. TpanuuumonHsle oOpa3oBaTeIbHbIE TEXHOJIOIMH OPUEHTUPYIOTCS HA OpraHU3alUIo
00pa3oBaTEeNBPHOIO  MpOLECcca, MNPEANONAralollyl0 HpsIMYH  TPaHCIALMIO 3HAHMM  OT
IpernojaBaTenss K CTyAEHTY (MPEeMMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WIIIIOCTPATUBHBIX
METOI0B 00yueHHs). YueOHas JesTeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJOBHUSAX, KaK IPaBUIIO,
PEeNpOaYKTUBHBIN XapakTep.

ITpumepsl popM ydeOHBIX 3aHATUH C HCHOJIB30BAHUEM TPATULMOHHBIX TEXHOJIOTHI:

Jlekuus — IOCJIENOBATEIbHOE H3JI0KEHHE MaTepuaja B JAUCLUILUIMHAPHON JIOTHKE,
OCYILECTBIIIEMOE IPEUMYILECTBEHHO BepOaIbHBIMU CPEICTBAMH (MOHOJIOT IPENOABATENS).

Cemunap — Oecesia nmpenojaBaTelis U CTyJIEHTOB, 0OCYX/I€HUE 3apaHee NOArOTOBIEHHBIX
cOOOIIeHNH, MPOEKTOB O Ka)XXJAO0MY BONPOCY IUIaHA 3aHATHUSA C €AMHBIM JUI BCEX IMEpEeyHEeM
pEeKOMEHAyeMOM 00s13aTeIbHON U JIOTIOJIHUTENBHOM JINTepaTyphl.

[IpakTuyeckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB I10 IPE/JIOKEHHOMY aJITOPUTMY.

2. TexHonorun npobieMHOro oOy4yeHHs — OpraHu3zalus oOpa3zoBaTeIbHOIO Mpolecca,
KOTOpas MpeArnoaraeT MocTaHOBKY IPOOJIEMHBIX BONPOCOB, co3anue 20 yueOHbIX MpoOIeMHBIX
CUTYyalMi JJIs1 CTUMYJIMPOBAaHNUE aKTUBHOM MO3HABATENIbHON JIESITEIbHOCTH CTYAEHTOB.

ITpumepsl ¢GopM ydeOHBIX 3aHATHH C HCIOJIB30BAaHMEM TEXHOJOTHH MPOOIEeMHOTO

o0yueHus:
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[IpakTuyeckoe 3ansTHE B (opMe MpakTHKymMa — OpraHuzanus y4yeOHOW paboTsl,
HampaBJICHHAs HA PEIICHHEe KOMIUIEKCHON y4eOHO-TO3HABATENbHON 3aJauyd, TpeOyromeld oT
CTy/IeHTa MPUMEHEHHSI KaK HayYHO-TEOPETHUECKUX 3HAHHUH, TaK U MPAKTHUECKUX HABBIKOB.

3. UrpoBble TEXHOJIIOTUU — OpraHu3aims o0pa30BaTeNBHOrO MpOIecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMH MOJIEJIeH TIOBEJICHUS B paMKaX NPEAJIOKEHHBIX CIICHAPHBIX YCIIOBHIA.

[Tpumeps! popm yueOHBIX 3aHATHH C UCTIOIB30BAHUEM UT'POBBIX TEXHOJIOTHIA:

JlenoBasi Urpa — MOJENIHMPOBAHUE DPA3IUYHBIX CUTYallMid, CBA3aHHBIX C BHIPAOOTKOW WU
MPUHATHEM COBMECTHBIX PELICHHH, OOCYXICHHEM BOIIPOCOB B PEXHMME MO3IOBOTO HITYpMa,
PEKOHCTPYKIMEH (HyHKIIMOHAILHOT'O B3aUMOJICHCTBHS B KOJUIEKTUBE H T.II.

4. TexHOJOTUU MPOEKTHOTO OO0yuYeHHs — opraHu3alus 00pa3oBaTEIBHOrO Mpollecca B
COOTBETCTBUHU C AJITOPHUTMOM IIOITAITHOTO PEIICHUS MPOOJEeMHON 3ajaddl WM BBITTIOJTHEHUS
yaeOHoro 3amanus. [IpoekT mpemonaraeT COBMECTHYIO Y4eOHO-TI03HABATENBHYIO JEITEIBHOCTD
TPYMIIBI CTYACHTOB, HANIPABJICHHYIO Ha BHIPAOOTKY KOHIICTIIIMH, YCTAHOBJICHHE IeJel W 3ajad,
(GOPMYIHPOBKY OXHIAEMBIX pPE3YJbTAaTOB, ONpENEICHUE MPHHIUIIOB M METOAWK pPEHICHUS
MTOCTABJICHHBIX 33][a4, TUIAHKPOBAHUE X012 paOOTHI, TIOMCK JOCTYITHBIX U ONTHMAIBHBIX PECYPCOB,
MOSTAITHYIO peaTU3aIfio IIaHa paboThl, MPE3CHTAIMIO PE3YIbTaTOB PA0OTHI, UX OCMBICICHUE U
pedaekcuro.

OCHOBHBIE THIIBI TIPOEKTOB:

UccnenoBarenbckuif MpPOEKT — CTpyKTypa npubmmkeHa K GopMary HaydHOro
UCCIEIOBaHMs (JI0Ka3aTeNbCTBO AKTYaJIbHOCTH TEMBI, OIpElIelIeHUe Hay4HOHl MpoOIeMbl,
npenMera M 0ObEKTa HCCIENOBAaHUSA, LeNed M 3aJad, METOJIOB, HMCTOYHHUKOB, BBIJIBH)KEHUE
TUTIOTE3bI, 0000ITIEHNE Pe3yJIbTaTOB, BEIBO/IBI, 0003HAYCHHE HOBBIX IIPOOIIEM).

TBopueckuil mpoeKT, Kak MpaBWJIO, HE MMEET AETalIbHO MPOpPabOTaHHOW CTPYKTYpHI;
yueOHO-TIO3HABATENbHAS JIEATEIbHOCTh CTYACHTOB OCYLIECTBIISIETCS B paMKaX pPaMOYHOTO
3a/laHusl, MOAYUHSSCH JIOTHKE U UHTEpPecaM YYaCTHUKOB MPOEKTA, )KaHPY KOHEUHOro pe3yJbTaTa
(razera, puiIbM, MPA3JHKUK U T.IL.).

5. VHTepakTUBHBIE TEXHOJOTHH — OpraHM3alus 00pa30BaTENbHOIO MpoIlecca, KOoTopas
MpeIoiaraeT akTUBHOE M HETMHEITHOE B3aMMOICHCTBHE BCEX YUYACTHUKOB, TOCTHKEHUE HA ITON
OCHOBE JIMYHOCTHO 3HAUYMMOro s HUX oOpa3zoBaTenbHOro pesynbrata. Hapsgy co
CHEIHATM3UPOBAHHBIMU  TEXHOJOTMSIMH  TaKOro  pojia  NPUHLUN  WHTEPAKTHUBHOCTH
IPOCIIeKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30oBaTENbHBIX  TEXHOJIOTHMH.
HHTepakTUBHOCTh MO/Ipa3yMeBaeT CyOBbeKT-CyObeKTHbIE OTHOLIEHUS B X0Jie 00pa30BaTEeIbHOIO
nporecca M, Kak cieJcTBre, GOpMHpPOBaHKUE caMopa3BUBaloOLIelcs HHYOPMAIIMOHHO-PECYPCHON

CpenblL.
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[Ipumepsr ¢GopM yueOHBIX 3aHATUH C HCIOJB30BAaHHEM CIELUAIU3UPOBAHHBIX
MHTEPAKTHUBHBIX TEXHOJIOTHIL:

— JIeKusi OOpaTHOM CBSI3M — JICKIUS—TIPOBOKAIMS (M3JI0KCHHE MaTepualia ¢ 3apaHee
3aIJIaHUPOBAHHBIMU OIIMOKaMN);

— Jekuus-oecena;

— JIeKUUSA-IUCKYCCHUS;

— CEMMHAap-IUCKYyCCHUSl — KOJUIEKTUBHOE OOCYKJEHHE KaKOoro-iudo CHOpPHOro BOIIPOCa,
po0JIEMBI, BBISIBIIEHUE MHEHUN B IPYyIIIE.

6. adopmaimoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH — OPTaHU3aIUs
00pa30BaTeNbHOr0 NMPOoIIEcca, OCHOBAHHASI HA TPUMEHEHHUH CIIEUAIN3UPOBAHHBIX POTPaAMMHBIX
CPEICTB M TEXHUYECKUX CPEJCTB pabOThI ¢ HH(OpMaLueH.

[Ipumepsr  ¢opM  y4eOHBIX 3aHATHUH C  HCIOJIB30BAaHHEM  HMH(POPMAIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHHA:

Jlexnus-Bu3yanu3anus. — H3JI0KEHHUE COJIEP)KaHUS CONPOBOXKIACTCS Mpe3eHTaluen
(meMoHcTpanueil yueOHbIX MaTepUasoB, MPEACTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHCTEMAax, B
T.4. WUTIOCTPATUBHBIX, TpaUUECKUX, ayIM0- U BUAEOMATEPUATIOB).

[IpakTueckoe 3ansaTue B (hopMe Mpe3eHTAIH — MPEICTABICHNE PE3yIbTaTOB MPOEKTHON
WJIM UCCIIEIOBATENBCKOM AEATEIbHOCTU C UCIIOIB30BAaHUEM CIICIUATIN3UPOBAHHBIX TPOrPAMMHBIX
cpen.

VY nenbHbBINA BeC 3aHATHH, MPOBOJIUMBIX B HHTEPAKTHUBHBIX (JOpMax, ONMpeessieTcs TIIaBHOM
LEbI0 MPOrPaMMBbI, OCOOCHHOCTHIO KOHTUHT€HTA OOYYaroIIMXCS U COJepKaHUEM KOHKPETHBIX
JUCLMIUIMH, U B 1IeJIOM B Y4eOHOM MpOIecce OHU JIOJIKHBI COCTABIIATH HE MEHEE OIPEIeTICHHOTIO

IpoucHTa OT BCCTO o0beMa AYJAUTOPHBIX 3aHATHH.
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3  VYcaoBus peanuzanmuu  00mIe00pPa3oBATEJBLHOH  y4eOHOH  HCHUILIMHBI

EcrecTBO3HaHME

3.1 TpeﬁoBaHl/m K MUHUMAJIBHOMY MaTC€PHAJIbHO-TEXHUYECCKOMY odecneyeHn1o

[Tomenienne kKaOMHETOB yIOBIETBOPsIET TpeOoBaHUAM CaHUTAPHO-IIUAECMUAOIOTUIECKAX
npaBwi u HopMaTuBOoB (CanlluH 2.4.2 Ne 178-02) u ocHallleHO THUIIOBBIM OOOPYIOBaHUEM,
YKa3aHHbIM B HacTOSALIUX TPEOOBAaHUSAX, B TOM YMCIE CIIELUAIN3UPOBaHHas yuyeOHas MeOenb U
cpeactBa OOy4YeHHs, OCTATOYHBIMH Ui BBITIOJHEHUS TPEOOBaHW K YPOBHIO ITOATOTOBKH
o0ydJaronuxcsi.

KabuHeTsl OCHaIIeHbl MYJIBTUMEIUHHBIM 00OpYJIOBaHUEM, TIOCPEACTBOM KOTOPBIX
YYaCTHUKH 0Opa30BaTeIbHOrO0 TpoIlecca MOTrYT IpPOCMATpPUBaTh BU3YallbHYIO, CO3/aBaTh

npe3CeHTal, BUACOMATCPUAJIbl, MHBIC JOKYMCHTEI.

Tabmuma 3 - [lepedeHsb cpecTB MaTepHAIBLHO-TEXHUYECKOTO OOeCIeueHus Uil OOydeHUs I10

OV]I.11 EcrecTBO3HaHue

HaumeHoBaHue OcHaleHHOCTh IlepeyeHb JINIIEH3UOHHOTO
CcenuaIbLHBIX crnenuaabHbIX NMPOrpaMMHOI0 odecreveHusl.
noMeneHn NnoMeIleHuH " PexkBU3UTHI NOATBEPKAAIOILETO
IMomemennii njas NoOMeleHH i IS JOKYMEHTA
CaMOCTOSITeIbLHOM CaMOCTOSITEILHOM
padoThI padoTsbl
3K6 62 mocaloYHBIX MECTa;

MPET0/1aBaTeIbCKOE

MECTO, JIOCKa,
HaIJISTHBIC TTOCOOMS

3K3 16 11OCaIOYHBIX MECT,
MPET0/IaBaTeIbCKOE
MECTO, JOCKa,
HarJIsgHbIe TOCOOMS

YuransHBIN 3451 6 moca04YHBIX MECT, OC — Windows XP Professional. -
pabouee MecTo Kopoo6ounas Bepcust Windows Vista
oubnunoTtekaps, Starter (6mT.) u Vista Business Russian

6 komnbroTepos PS5GC- Upgrade Academic Open (6mr) -
MX1333/INTEL JInneH3noHHbIH cepTudukaTt Ne
Core2Duo E2160/DDR2- 42762122 ot 21.09.2007.

667-

1T6/ST380815AS/Intel OC — Windows XP Professional. (10 mr)
GMA-82945/Atheros L2 |Windows 7 Starter LGG + Windows 7
Fast Ethernet 10/100, Professional Upgrade. JIuieH3noHHbI#H

4 xommbrOTEpPA cepruduxar 48587685 or 02.06.2011
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GA945GCMX-
S2/INTEL Core2Duo
E2160/DDR2-667-
1T6/ST3160815AS/Intel
GMA-82945/Realtek
RTL8169,

6 xommnbroTepoB PSGD2-
X/Intel Pentium 4-
3.00GHz/DDR2-667-
16/ WD800JD/Radeon
X300/Marvell 88E805,

1 xommnbrotep PSKPL-
SE/INTEL Core2Duo
E6400/DDR2-667-
21'6/ST380811AS/GF-
6600/ Realtek PCle GBE,

9200SE/Marvell 88E8001,

6 monutopoB LG Flatron
1730s,

4 mounuropa NEC
AccuSync LCD73v

6 MOHUTOPOB Samsung
SyncMaster 740n

1 moruTOp Samsung
SyncMaster 920n

1 npuntep HP LaserJet
PRO m402n
1 ckanep HP ScanJet
G2410

1C: Ilpeanpusitue 8. Komruiekt s
00y4eHUs B BBICIINX U CPEIHUX
y4eOHBIX 3aBE/ICHUSIX.
CyOnuueH3noHHbINH AoroBop Ne
32/180913/005 ot 18.09.2013. (ITepBsrit
BUT)

Kaspersky Endpoint Security mis
ousHeca — CtangapTHelid (320mT).
Jlorosop Ne [TP-00030672 ot 01.12.2020
(OOO Ilpuma AifTu) cpoxom Ha 1 rox.

Microsoft Access 2010. IToanucka
Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021.

Microsoft Office Standart 2007 Russian.
JInnen3nonHbii ceptudukatr Ne
42373687 0127.06.2007

Microsoft Project mpodeccnonambHbIM
2010. TTognmucka Microsoft Imagine
Premium — Order Ne143659 or
12.07.2021.

Microsoft Visio mpodeccrnoHanbHbIN
2010. TTognmucka Microsoft Imagine
Premium — Order Ne143659 or
12.07.2021.

Microsoft Visual Studio 2010. ITonnucka
Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021.

[IporpammHoOe obecrieueHue mo
munensun GNU GPL: 7-Zip,
Blender, GIMP, Google Chrome,
Inkscape, LibreCAD,
LibreOffice, Maxima, Mozilla
Firefox, Notepad++, StarUML

V1.
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3.2 UudopmanuoHHoe obecneyeHue 00ydeHust

B Ooubnuoreunsiit GpoHa BXOAAT y4eOHUKH, ydeOHO-MeToudeckiue KoMIuiekTol (YMK),
o0ecrieunBaIUe OCBOCHUE YUeOHOW MUCIHUILTUHBI EcTecTBO3HAHHME, PEKOMEHIOBAHHBIC HIIN
JOMYIICHHBIE JJIsi WCIOJB30BaHUS B TMPOPECCHOHATBHBIX 00Pa30BATEIBHBIX OpPraHH3AIMSIX,
peanu3yromux 00pa3oBaTEIbHYI0 MPOTPaMMy CpeAHEro oOmiero oOpa3oBaHusl B Tpeeax
ocoenus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIETr0 00pa30BaHUsI.

B mporecce ocBoeHust mporpaMMbl y4eOHOW JUCIUIUIHMHBI ECTECTBO3HAHHME CTYACHTHI
JOJDKHBI UMETh BO3MOXKHOCTH JIOCTYTA K 3JIEKTPOHHBIM YYeOHBIM MaTepHallaM 10 MpeaMeTy,
UMEIOIUMCST B CBOOOJHOM JIOCTyIe B ceTd MHTepHET (2IEKTPOHHBIM KHUTAM, MPaKTHKyMam,
TecTaM | JIp.).

CnucoK HCTOYHUKOB:

st ctyneHTOB:

1. Caenko O.E. EcrectBo3znanue: yue0. nocobue/O.E. Caenko , T.II. Tpymmna, O.B.
ApyTioHsH.- 6-¢ u3m., crep.- M.:. KHOPVYC, 2018.-364 c.-(Cpennee mnpodeccnonambHOe
obpazosanwue). https://www.book.ru/book/928936/view2/1

2. Caenko O.E. EcrectBoznanme: y4e6. mocooue/O.E. Caenko , T.I1. Tpymmna, O.B.
ApyTioHsiH.- 6-¢ wm3m., crep.- M.. KHOPVYC, 2017.-364 c.-(Cpeanee mnpodeccrnoHambpHOe
oOpa3oBaHme).

st npenogaBaresieii:

1. Tlerenun A.JI. EctectBo3nanue: yueouuk / A.JI. Ilerenun, T.H. I'aeBa, A.JI. Bpennep.
- M.: ®opywm, 2014. - 256 c.

HHuTepHeT - pecypcebl:

1. http://www.edu.ru — Poccuiickoe obpa3oBanne — OeepaabHbIi MOPTAT

2. http://nrc.edu.ru/est — snexrponnsiii yueonuk ApyueB A.A. u ap. «Konuemnmun
COBPEMEHHOTO €CTECTBO3HAHUS

3. http://www.naturalscience.ru — caiit, mocBsIEHHBIH BOIIPOCAM €CTECTBO3HAHUS
4. http://www.college.ru — caiit, coaepkamuii OTKpPBITbIE YYEOHHKH  TIO

€CTCCTBCHHOHAYYHbIM JUCHUIIJINHAM

5. http://www.ecologylife.ru — caiit, mocBsIIEHHBII BOIIPOCAM SKOJIOTHH

6. http://www.ecologam.ru — caiit, HOCBSIIIEHHBINA BOIIPOCAM SKOJOTHH

7. http://www.openclass.ru  —oTkpeIThIii Kllacc — ceTeBbie 00pa3oBaTEIbHbBIC
cooOriecTBa

3.3 llepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHii

B paMKax MU3YUCHUA OUCHUIUIMHBI HMCIHOJB3YHOTCA CJICOAYIOIINC I/IH(I)OpMaI_II/IOHHBIe
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TEXHOJIOTHU:
— DJIEKTPOHHBIE O00pa30BaTENbHBIE PECYPChl, B KOTOPHIE BXOAAT DIIEKTPOHHAS

oOpasoBarenbHass  cpema  AkamemMud  (pacnojoXeHHas 10  JJIEKTPOHHOMY  aJipecy

http://185.18.111.102/moodle/course/index.php?categoryid=54), AIIEKTPOHHO-OMOIMOTE HAs
cucrema «Znanium.com» (pacmosnoxxeHHas 1o DJIEKTPOHHOMY anpecy

http://znanium.com/catalog), snekTponno-6ubarorTeuynas cucrema «Ibooks.ru» (pacronoxeHHas

1o 3seKTpoHHOMY ajpecy https://ibooks.ru/home.php?routine=bookshelf);

— TMpe3eHTAlMOHHBIE MaTepHaibl, pa3paOdOTaHHbIE B LEISIX BHU3YAIHM3alUU Y4eOHOTO
MaTepuaia v MOBBIILEHUS HarJIsIIHOCTH 00YUYEeHHs], B COOTBETCTBUU C KAJIEHJAPHO TEMATUYECKUM
IIJIJAHOM T10 JUCLUIUINHE;

— B paMKax U3y4YeHUs TUCIUILTHHBI KCIIOJb3yeTcs makeT nporpamm Microsoft Office.

3.4 YcaoBusi peaJu3aluy MPOrpPaMMBbl sl 00YYAIOIIUXCS HHBAJIHI0OB U JIMII C

OrpaHU4Y€¢HHBIMH BO3MOKHOCTAMMU 310POBbSA

Conepxanne cpemHero npodecCHOHATBPHOTO O0pa30BaHUsA W YCJIOBHUS OpraHU3allUH
oOy4eHHsT 00ydJarImuxcs C OCOOBIMH 00pa3oBaTeIbHBIMU TIOTPEOHOCTSAMH OMPEACTISIOTCS
aJanTHPOBAHHONW 00pa30BaTEIHLHOM MPOrPaMMOM.

OO6yuenne 10 00pa3oBaTEeNBPHBIM MpOrpaMMaM  CpPEIHEro  MpoQeCCHOHATBHOTO
oOpa3oBaHMsl OOYyYalONIMXCSd C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI Ha (aKyJbTeTe
cpeaHero mpodeccuoHanbHOro 00pa30BaHUs aKaJeMHUH OCYIIECTBIIIETCS C YI€TOM 0COOEHHOCTEH
MCUX0(U3UYECKOTO PAa3BUTHS, UHIUBUIYaIbHBIX BO3MOXHOCTEH M COCTOSIHUS 37J0POBbSI TAKUX
oOydJaronuxcs.

CriennanbHble YCIOBHS BOCIIUTAHUS U Pa3BUTHUS TAKUX O0YUaIONINXCs, BKIIOYAIOT B CeOs:

- HCIIOJIb30BAHUE CIIELHATIbHBIX 00pa30BaTeNbHBIX MPOrpaMM M METOJO0B OOyudeHUs U
BOCITUTAHMUS,

- HCMOJb30BAHUE CHEIHMAIBHBIX YUYEOHHKOB, YYEOHBIX MOCOOMH U TUAAKTHYECKUX
MaTepHaoB MO AUCHHUIUIMHAM CIIEIUATbHOCTH,

- OCHAIllEHWE 3JaHHUS CHUCTEeMaMH NPOTHBOIMOXAPHOW CUTHAIM3AIUM U OIOBEIICHHUS C
OyONUPYIOIUMHA CBETOBBIMH  YCTPOMCTBaMH, HMH(POPMAIIMOHHBIMH TabI0 C TaKTHJIBHOMN
(mpocTpaHCTBEeHHO-peNibeHON) HH(popMaLen 1 ap.

- CHEIMAIbHBIX TEXHHYECKUX CPEICTB OOydeHHs KOJUIEKTMBHOTO M HWHJWBUIYalbHOTO
MOJIb30BAHMSI, HAMPUMEP, UCIOIb30BAaHUE MYIbTUMEIUWHBIX CPEACTB, HAIMUHWE OPITEXHUKU,
CIIAlI-TIPOEKTOPOB, JIEKTPOHHOM JJOCKU C TEXHOJIOTUEH JTa3epHOr0 CKaHUPOBAHMS;

- obecrieueHHe BO3MOXKHOCTU JAUCTAaHIMOHHOrO oOyueHus (dnmexktpoHHble YMK mms
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JIMCTAaHIIMOHHOTO 00y4YeHHUsI, yUeOHUKU Ha AIIEKTPOHHBIX HOCUTEISAX U Jp.)

- TPEAOCTaBICHHE YCIyr acCHCTEHTa (IMOMOIIHHMKA), OKAa3bIBAIOLIETO OOYYarOUUMCS
HEOOXOIMMYIO TEXHUYECKYIO TIOMOIITb,

- HaJM4Me KOMITBIOTEPHON TEXHMKH W CIIEHUAIBHOIO MPOrpaMMHOr0 oOecreueHuUs,
aJanTUPOBAHHBIX IS UHBAIKHOB U ju1] ¢ OB3;

- ofecrieueHue A0CTyIa B 3/1aHUsl 00pa30BaTENIbHBIX OpraHU3alUil U Jpyrue ycioBus, 0e3
KOTOPBIX HEBO3MOYKHO WJIH 3aTPYAHEHO OCBOCHHE 00Pa30BaTELHBIX MPOrpaMM 00yUYarOIIUMHUCS
C OIpaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBBSL.

- KOMIUIEKTOBaHHE OMOIMOTEK CHEeNMAJbHBIMU aJJaITUBHO-TEXHUYECKUMH CpPEICTBAMU
g uHBaNIUI0B M jul ¢ OB3 (roBopsAmmMHM KHUTaMH Ha (em-kaprax M clieluaibHbIMU

ammapaTamu Ui UX BOCIIPOU3BEICHUS ).

B mensx [MOCTYmHOCTM TONyYeHHs] CpPEAHEro MpodecCHOHATBLHOTO O00pa3oBaHUS
OOyJaromMMHUCI € OCOOBIMH 00pa3oBaTebHBIMH MOTpeOHOCTMH  akaaemueit MMCUT
o0ecrieunBaeTcs:

1) st 00y9aronuXcst ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3I0POBBS 10 3PEHUIO:

- amanTanus o(UIMATBHOrO calTa akaJgeMuu B ceTd HHTepHET ¢ ydeToM 0COOBIX
noTpeOHOCTEH MHBAIUAOB 1O 3PEHUIO C NPUBEACHHEM WX K CTaHAapTy JOCTYMHOCTH BeO-
KOHTEHTa 1 Be0O-CEpBHCOB;

- pa3MelieHWe B JIOCTYNHBIX Uil OOYYaroIIUXCs, SBISFOIIUXCS —CICMBIMU TN
CabOBUIAIIMMHA, MECTaX M B aJanTUPOBAHHOU (opMme (C Y4EeTOM HMX OCOOBIX MOTPEOHOCTEH)
CIpaBOYHOW MH(MOPMAIMK O PACTIMCAHHUHU JICKIIUH, YICOHBIX 3aHATHH (IOJDKHA OBITh BBITOJIHEHA
KpYIHBIM (BBICOTAa TPOMUCHBIX OYKB HE MEHee 7,5 c¢M) penbeHO-KOHTPACTHBIM mpudTOM (Ha
oeroM wiH kEntom GoHe) U poayoarpoBana mpudTom bpaiins);

- o0OecrieueHNe BBITYCKAa aJIbTEPHATHBHBIX (DOPMATOB MEYATHBIX MATEPUANIOB (KPYITHBIM
mpudt win ayauodaiiisl);

- ofecrieyeHre JIOCTyma OOYYaroIIerocs, SBISIFOIIETOCS CJCMbIM M HCIOJb3YIOLIETO
c00aKy-TIOBO/IBIPS, K 37aHUI0 0Opa30BaTEIbHOW OpraHHM3allMd, PAcIoJIararoliero MECTOM JUIs
pa3MeleHus: Co0aKU-TIOBOJIBIPS B YaChl O0OYYEHHUsI CAMOTO 00YYaIOIIeroCs;

2) i 00YYarOIUXCS C OTPAHMYCHHBIMHU BO3MOKHOCTSIMU 37I0POBBS 10 CIYXY:

- nyOnupoBaHUE 3BYKOBOHM CIPaBOYHONW MH(OPMAIMHU O PACTHCAHUM YYEOHBIX 3aHSATHIMA
BHU3YyalbHOU (YCTaHOBKAa MOHUTOPOB C BO3MOXXHOCTBIO TPAHCISIUU CyOTUTPOB (MOHHTOPBI, UX
pa3Mepsbl U KOIMYECTBO HEOOXOAMMO OTPEAETIATh C YUETOM pa3MepOB MOMEIIEHUS);

- oOecrieyeHre HaIIeKaUMU 3BYKOBBIMU CPEACTBAMH BOCTIPOU3BEICHHS HH(GOPMAIINH;

3) i oOydyarolmuxcs, HMMEIOUIMX HAPYIICHUS OIMOPHO-IBUTaTEILHOTO —arlapara,

MaTCpUAJIbHO-TCXHUYCCKUC YCIOBUA JOJIKHBI obecneynBaTh BO3MOXKHOCTh 6eCHpeHHTCTBeHHOFO
40



JIocTyna oOydamommxcs B y4yeOHbIe TIOMEIIEHUS, TyaJleTHble W JApYrHe IOMEUICHHUS
00pazoBaTeNbHON OpTraHU3alNK, a TAKKEe UX MpeObIBaHHE B YKA3aHHBIX MOMEIICHUAX (HAIM4ne
MIaH/TyCOB, MOPYYHEH, PACIIMPEHHBIX ABEPHBIX IPOEMOB, TU(PTOB U APYTUX NPUCTIOCOOICHUH).

4) Tlpu mnoay4eHHH CpEAHEro MpPo(ecCHOHATLHOTO O00pa30BaHUS OOYYAIOIIUMCS C
OTPaHUYECHHBIMH  BO3MOYKHOCTSIMH ~ 3[I0POBbSI  aKaJeMHEH MPEJOCTAaBIAIOTCS  OecIIaTHO
crelnuaibHble Y4eOHUKM M Yy4yeOHble mocoOus, MHas y4yeOHas JuTepaTypa, a TaKXkKe YCIyrH

CYPZIOTIEPEBOAYUKOB U TU(IIOCYPIOTIEPEBOTINKOB.
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4, XapaKTepl/ICTHKa OCHOBHBIX BH/10B ACHATECJIbHOCTHA Oﬁy‘lalOIIII/IXCH nmo

o0meodpa3zoBaTebHOI y4eOHoii JucnuniuHe EcrecTBo3Hanune

Conep:xanue
o0yueHust

XapakTepucTHKa OCHOBHBIX BH/I0B Y4eOHOH /1esiTeIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX el CTBHI)

BBeaenue

Bsenenue

PasButne crnocoOHOCTEH SICHO M TOYHO HM3JIaraTh CBOM MBICIIH, JIOTHYECKH
00OCHOBBIBAaTh CBOIO TOYKY 3pEHHS, BOCIPHUHMMAThb M aHAJIU3UPOBATH
MHEHUSI COOECETHMKOB, IPU3HABas IpPaBO JIPYroro 4ejoBeKa Ha MHOE
MHeHMe. [IpuBeneHne npuMepoB BIMSHUSA OTKPBITUN B €CTECTBO3HAHUM Ha
IIPOTPECC B TEXHUKE U TEXHOJIOTUU IIPOU3BOJICTBA

MOAYJIb 1. PU3UKA

Kunematuka

O3HakoMJIEHHE CO CIOcO0aMU ONMMCAHUS MEXaHUUYECKOTO JIBUYKEHUS,
OCHOBHOI1 3a/1a4ueil MexaHukH. M3yueHrne OCHOBHBIX (PU3NUECKUX BEIHUNH
KMHEMATHKH: TIepeMeIlleHns, CKOPOCTH, yckopeHus. [lonnmanue cMbicia
OCHOBHBIX (PM3MUECKUX BEJINYHMH, XapaKTePU3YIOIIUX PaBHOMEPHOE
JIBUKECHHE

[IpmMeHeHre OCHOBHBIX MOHATHH, (YOPMYIT U 3aKOHOB K PEIIEHUIO 3a/1a4

JnHamuka

TTornmanue cMEBICIa TAaKUX q)HSI/I‘IeCKI/IX Moneneﬁ, Kak MaTCpHraJibHasa
TOYKa, MHEpLMAJIbHAs cucTeMa oTrcyeta. Mi3MepeHue macchl Tena
pasIuuHBIMU criocobamu. MI3mMepeHue cui B3anMOACHCTBUS TNl Y MCHUE
pasnuyaTth CUITY TSDKECTU U Bec Tena. [I[puMeHeHre OCHOBHBIX MOHSTHIA,
(hopMyJ1 U 3aKOHOB AMHAMUKH K PEIICHUIO 3a/1a4

Boruncnenue paboThl CHIT M UI3MEHEHHSI KHHETUYECKON SHEPTUH Tela.
Brruncnenue noTeHIMaibHON 3HEPTUU TeJl B TPaBUTAIIMOHHOM TIOJIE.
XapakTepucTUKa MPOU3BOIUTEIBHOCTH MALIUH U JIBUTATENEH C
HCII0JIb30BAHUEM MOHATHS MOIIIHOCTH

TepMoauHamuka

9KCHepI/IMeHTaJ'IBHO€ HUCCICI0OBAaHUEC TCIIJIOBBIX CBOICTB BCIIECTBA.
HpI/IMeHeHI/Ie 3aKOHOB TCPMOAMHAMUKH K PCHICHUIO 3aJa4 OOBscHeHHnE
IIPUHIIUIIOB ﬂCﬁCTBHH TCIIJIOBBIX MAalllUH.

DJIeKTpOCTaTUKA

Brrunciienue cuit B3auMoIeMCTBUS TOUCUHBIX SJIEKTPUUYECKUX 3apsI0B.
BrrunciieHue HanpsiKEHHOCTH U TOTEHIMAIIA AJIEKTPUYECKOTO MMOJI OHOTO
Y HECKOJIbKUX TOYEYHBIX 3apsiaoB. MzmMepeHnue pa3HOCTH MOTEHIIMAIIOB.
[IpuBenenue npuMepoB MPOBOJIHUKOB, TUJICKTPUKOB U KOHJIEHCATOPOB.
ITocTostHHBIN TOK MarauTHoOE moJie.

Konebanus u
BOJIHBI

[IpuBenenue npuMepoB KojiebaTenbHbIX JBMKEeHUI. Habmonenue
Kosiebanuii 3Byuainero Tena. [IpuBeneHnue 3HaueHUs] CKOPOCTH
pacrpocTpaHeHUs 3ByKa B pa3IMUHbIX Cpefax. Y MEHUE OOBICHATh
UCIIOJIb30BAHUE YIIBTPA3BYKa B MEAULIMHE

DJeKTpOMarHUTHbIE KOJeOaHHsI U BOJIHBI

AHanu3 cxeMbl Iepejauyl 3JIeKTPOIHEPT M Ha OOJIbIINE PACCTOSHUSL.
[IpuBeneHne npuMepoB BUAOB PaJUOCBSI3U. 3HAKOMCTBO C YCTPOHCTBaMHU,
BXOSIIIUMH B CUCTEMY paanocBs3u. O0cyxIeHne 0COOEHHOCTEH
pacnpocTpaHEHUs PaJUOBOIH

CaetoBble BosiHbI [I[ppuMeHEHNE Ha TPaKTUKE 3aKOHOB OTPAKEHUS U
MIPEJIOMJICHHUS CBETa MIPU peleHnu 3a1a4. Habmronenue siBieHus
J(pakIK U AUCIIEPCUU CBETA.
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dusnka
aTOMHOTIO s1Ipa U
DJIEMEHTaPHBIX
YaCTHII.

3HaHNUE OCHOBHBIX II0JIOKEHUN KBAHTOBO-MEXAHUYECKON TEOPUU CTAPEHUS
aToMa. PU3MKa aTOMHOTO s1/ipa U JIEMEHTapHbIX YaCTULL

Habnronenue tpexoB anbda-yactull B kamepe Bunbcona. Perucrpanus
SIIEPHBIX M3JIy4EHUH ¢ MOMOoLIbI0 cyeTdnka ['eirepa. Ilonnmanue neHnoctu
HAy4YHOI'O IIO3HAaHUS MHUpa He BOOOIIE [UIs 4Y€JI0BEYECTBA B LIEJIOM, a JUIs
Ka)XJJ0ro 00y4aromerocs JIMIHO, IIEHHOCTH OBJIAJICHNSI METOJJOM HayYHOTO
MO3HAHUS JUIs IOCTHIKEHHUS ycIiexa B JIFoOOM BHJI€ IPAKTHUECKOM
JeSITEIbHOCTH

Crpoenue u
pa3BUTHE
Bcenennoit

OO0pbscHeHne MoJienu pacuupsonieiics Beenennoit

Monayas 2. Xumust

OCHOBHBIE
TIIOHATUA U
3aKOHBbI XUMHHU.

PaCKpBITI/IC BKJIaga XI/IMI/I‘-ICCKOfI KapTI/IHI)I ana B eI[I/IHYIO €CTCCTBCHHO-
Hay4HYIO KapTUHY MUpPA. XapaKTEPUCTUKA XUMHUH KaK IIPOU3BOJIUTEIBHON
CHJIBI OOIIIEeCTBA

yMeHI/Ie aThb onpeﬂeneHHe nu OHepI/IPOBaTB CJ'IG)IYIOH_[I/IMI/I XUMHUYCCKUMHU
TIOHSATHUSMH: «BEIIECTBO», «KXUMUUYECKUN DJIEMEHT», «aTOM», «MOJICKYJIa,
«OTHOCHUTEIIbHBIE aTOMHAs U MOJICKYJIIPHASI MACChD», «HOHY, «AJITIOTPOTIHS,
«HU30TOIIbIY, «XUMHUUYECKASI CBA3BY, «IIIEKTPOOTPUIIATETLHOCTDY,
«BAJICHTHOCTHY, «CTETICHb OKUCIICHU», KMOJIbY, «MOJIIPHAs Macca», U T.]I.
dopMyTupOBaHHE 3aKOHOB COXPAHEHUSI MACChI BEIIECTB U MTOCTOSTHCTBA
COCTaBa BEIIECTB. Y CTAHOBJICHUE IPUUUHHO-CIICICTBEHHOU CBSI3U MEKTY
coJiep)KaHUEM ITUX 3aKOHOB W HAITMCAHUEM XUMHUYECKUX GOpMYI U
ypaBHeHUH. PackpbiTie GU3M4ecKoro cMbIciia CMMBOJIMKH [leproandeckoit
Tabmuipl xumudeckux aiemeHToB J[.M.MenneneeBa . XapakTepucTuka
3JIEMEHTOB MaJIbIX TIEPHOJIOB 1O MX MoyIokeHuto B [leproanaeckoii cucreme
J.M.MenngeneeBa

XUMHYECKHE
peaKIuu

OO0BsicHEHNE CYIITHOCTH XUMHUYECKUX mporieccoB. Kiaccudukanus
XUMUYECKUX PEAKIIUH 110 Pa3IMYHbIM MpU3HAKAM

Baxueiiue
BEIECTBA U
MaTepHuabl

XapaKTepI/ICTI/IKa CTPOCHUA aTOMOB U KPpUCTAJIJIOB U HA 3TOH OCHOBE —
O6IJ.[I/IX (bl/ISI/ILIGCKI/IX 1 XUMHYECKHX CBOMCTB METAJZIOB M HEMETAJIJIOB.
XapaKTepI/ICTI/IKa CcoCTaBa, CTPOCHHU, CBOﬁCTB, IMOJTY4YCHHA U IPUMECHCHUEC
BaKHEHIITNX HEMETAJIJIOB. XapaKTepI/ICTI/IKa CoCTaBa, CTPOCHUA U O6IJ.[I/IX
CBOMCTB BaXKHEHIIINX KJIaCCOB HEOPTraHNUYCCKUX COCHHHCHHﬁ.
XapaKTepI/ICTI/IKa CcoCTaBa, CTPOCHUA U O6H_II/IX CBOMCTB Ba)KHEHIIINX
KJIaCCOB OPIraHUYCCKUX COG,I[I/IHGHPlﬁ.

XUMHUYECKUN
SKCIIEPUMEHT

Brinmonnenne XuMu4eckoro OKCIICPUMCHTA B IIOJIHOM COOTBECTCTBHUU C
IIpaBUJIaMU TCXHUKH 0e30MacHOCTH. Ha6J'IIO,I[eHI/Ie, (1)I/IKCI/IpOBaHI/Ie n
OINMMCAHUC PC3YJILTATOB ITPOBCACHHOI'O SKCIICPUMCHTA

Monayas 3. buoJiorus

Bsenenne

3HAKOMCTBO C 00bEKTaMU N3YyUCHUA ouonoruu. BeisBnenue poiin ounooruu
B (I)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ CCTeCTBeHHO'Hay‘IHOﬁ KapTUHBI MUpPa U
HpaKTquCKOﬁ JIeSITeIbHOCTH JTIOACH

Opranuszm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOKCHHS OPraHU3MOB, cTagui
OHTOT'CHC3a Ha MPUMEPE UCIIOBCKA. 3HaHue IIPUYNH, BBI3bIBAOIIIUX
HapyUICHUSA B pa3BUTHU OPIraHU3MOB. YMeHuUe MoJIb30BaThCs T€HETUUECKOMH
TepMHHOHOTHCﬁ )51 CHMBOHHKOﬁ, peuiaTb HpOCTCf/'ILHHC I'CHECTUYCCKUC
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3aa4M. SHAHUE 0COOEHHOCTEN HACIIEICTBEHHOI U HEHACIIEACTBEHHOMN
HU3MCHUYUBOCTH U UX 6I/IOJIOI‘I/I‘-IGCKOI71 pOJII/I B 3BOJIOIIUHA KHUBOI'O

OBOJIIOIMOHHAA
TEOPHSI U €€ POJIb
B (hopMUpOBaHUH
COBPEMEHHOM
€CTEeCTBEHHO-
Hay4YHOU
KapTUHBI MUPA.

YMenue AHAJIM3UPOBATh U OLICHUBATL PA3JIMYHBIC TMIIOTE3bI
MPOUCXOXKICHHUS )KU3HU Ha 3emiie. YMeHHe NPOBOAUTE ONUCaHue 0co0eit
OJTHOT'O BUJa IO MOP(OJIOTHUECKOMY KpuTepuio. PasButue ciocoOHOCTEH
SICHO M TOYHO H3JjaraTtb CBOMU MbICJIH, JTJOTMYCCKU 000CHOBBIBAaTH CBOIO TOYKY
3pC€HHA, BOCIIPUHUMATD U aHAJIM3UPOBATH MHCHUA CO6CC€ILHI/IKOB,
MIpU3HAaBas IpaBo JPYroro YejaoBeKa HA NHOE MHEHUE. Y MEHHUE JI0KA3bIBATh
POJCTBO 4€JI0BEKA U MIICKONUTAIOIINX, OOIHOCTb U PaBEHCTBO
YeJI0OBEYECKHX Pac

Mopnyas 4. JxoJiorus

[Ipeamer u
3aJ1a4M SKOJIOTUH.

JleMoHcTpanysi yMeHUs IOCTAaHOBKU IieJIel AeATeIbHOCTH, TUIaHUPOBAaHNE
COOCTBEHHOM JEATENILHOCTH JUISl TOCTHKEHUS TIOCTAaBICHHBIX LIETeH,
MpeIBUJIEHUS] BO3MOKHBIX PE3YJIbTATOB ATUX JEMCTBUA, OpraHu3aliu
CaMOKOHTPOJISI M OLIEHKHU MOJy4YE€HHBIX pe3yibTaToB. OOyueHue
COOJII0/ICHUIO TTPABUJI IOBEJCHUS B IPUPOJIE, OEPEKHOMY OTHOIIEHUIO K
O0MOI0rnN4ecKUM 00BEKTaM (PaCTEHUSIM U )KUBOTHBIM M UX COOOLIECTBaM) U
UX OXpaHe

buocdepa

3HaHue OCHOBHLIX KOOI HUECKUX q)aKTOpOB N UX BIIMAHUA HA OPraHU3MBI..
[Tomyuenune peACTaBICHHS O CXEME PKOCUCTEMBI Ha puMepe orocdepsl.
AHann3 ¥ OIleHKA IIOCJIEICTBII COOCTBEHHON AEITEIILHOCTH B
OKPY’KaIOIIIEH cpefie, TII00aTbHBIX KOJIOTHUECKUX MPOOIeM U MyTeH ux
pemenus.
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5. KOoHTpPoJIb U OlleHKA pPe3yIbTATOB OCBOEHHUSI 0011e00Pa30BaTeJIbHOM

yq66H0ﬁI[HCHHHﬂHHLI EcrecTBO3HAHME

Pe3y.]'ll>TaTl>I AOCTHKECHUS CTYICHTAaMHU
NpeaAMETHBIX PE3yJabTaTOB

@DopMbI U METOAbI KOHTPOJIA U OLIEHKHU
pe3yabTaToB 00y4YeHHusI

- c(hOPMHUPOBAHHOCTH MPEACTABICHUH O
LIEJIOCTHOW COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHE MUpPAa, IPUPOJIE KAK EAUHON HETOCTHON
cHCTeMe, B3aMMOCBSI3H YEIIOBEKA, TPUPOIBI U
00111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax BeenenHoi;

— BJIQJICHHE 3HAHUSIMH O HanOoJee BaXKHBIX
OTKPBITHSX U JOCTHKCHHSIX B 00J1aCTH
€CTEeCTBO3HAHUS, TIOBJIMSBIINX HA YBOJOIIUIO

TEXHOJIOTHif;

- c(OPMUPOBAHHOCTH YMEHUS IPUMEHSTH
€CTECTBCHHO-HAYYHBIC 3HAHUS T O0BICHEHUS
OKPYKAIOIIHUX SBJICHUHA, COXPAHCHHUS 3I0POBBS,
obecrieueHrs 0€30MaCHOCTH JKH3HEICSITCIILHOCTH,
OepeXKHOr0 OTHOIIEHUSI K IPUPOJIE,
paIrMoOHAIBHOTO PUPOAOIIONH30BAHUS, & TAKKE
BBITIOJTHEHHS PO TPAMOTHOT'O TIOTPEOUTEIS; -
c(hOpMHUPOBAHHOCTH MPECTABICHUN O HAYYHOM

Merammupa, MaKkpoMupa U MUKpOMHpA; BiIaJIeHUuE
MprUeMaMH eCTECTBEHHO-HAyYHBIX HAOIIOACHUH,
OTIBITOB, UCCJIEIOBAaHUMN U OIICHKU JOCTOBEPHOCTHU
MOJIyYE€HHBIX PEe3yJIbTaTOB; — BIaJCHUE
MOHATHIHBIM anmnapaToM €CTECTBEHHBIX HayK,
MO3BOJISIFOIINM [103HABATh MU, yUYaCTBOBAThH B
JMCKYCCHUSAX TI0 €CTECTBEHHOHAYUYHBIM BOIIPOCaM,
WCIIOJIb30BATh Pa3IMYHbIE HCTOYHUKU
nH(OpMaLIUU IJIs TOATOTOBKUA COOCTBEHHBIX
paboT, KPUTUYECKH OTHOCUTHCS K COOOIICHUSIM
CMU, coapeprkaliuM Hay4HYIO HHPOPMAIIHIO;

- c(hOpMUPOBAHHOCTh YMEHUI TOHUMATh
3HAYUMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHUS JIJIsI
Ka)KJIOTO YEJIOBEKA HE3aBUCUMO OT €0
npodeccCHoHaNBHOM IeATENbHOCTH, pa3inyaTh
(akThI U OLIEHKU, CPABHUBATH OLICHOYHBIE

CBSI3b KPUTEPHUEB C ONIPEACIEHHON CUCTEMOU
IIEHHOCTEN.

MPEJICTaBICHUIN O MPUPOJIE, HA PA3BUTHE TEXHUKH U

METO/I€ MMO3HAHUS MPUPOJIBI U CPEJICTBAX U3YUCHUS

BbIBOJbI, BUICTH UX CBA3b C KPUTCPUAMHU OLICHOK U

DopMBI KOHTPOJIA:

YCTHBIN KOHTPOJIb (II€pecKas, AUAJIOr,
MOHOJIOT, poJIeBasi UTpa, AeJI0Basi Urpa,
JUCKYCCHS); TUCbMEHHBIN KOHTPOJIb
(IMKTaHT, TeCT); PpOHTATBHBIN
KOHTPOJIb (OIIPOC); MHIAUBUY aJIbHBIN
KOHTpOJIb (paboTa ¢ KapTouKamu);
TEKYIIUNA KOHTPOJIb (IpOBEpKa JOMAIITHETO
3a/1aHUSN);

UTOTOBBII KOHTPOJIb (KOHTPOJIbHAsS paboTa
KpPaTKOBPEMEHHasl CaMOCTOSITENIbHAS
paboTa, MOBTOPHBIN TECT).
Hetpanunmonnsie (hopMbl KOHTPOJIS:
KpOCCBOP/I,

TOJIOBOJIOMKA, pedyc,

nrapaja, BUKTOpUHA.

Metoabl KOHTPOJIS:

METO/] TECTUPOBAHUS,

MIPOEKTHBIN METOJ,

«MO3TOBOM IITYPM»,

«CHEKHBIA KOM,

«aKBapUyM».
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6. OIIeHKa OCBOEHHSI JOCTHKEHHH JTHYHOCTHBIX pe3yjbTaToB BOCIIUTATEIbLHOM

padoThI

OneHka JOCTMKEHHMSI OOyYarolIMMMCS JIMYHOCTHBIX pe3yibTatoB (manee — JIP)

MMPOBOAUTHECA B pPaMKaxX KOHTPOJIbHBIX H OLCHOYHBIX IIpoucayp, MnpeayCMOTPCHHBIX HaHHOﬁ

IIporpamMmmorn.

Cnoco0bl KOHTPOJIA PE3YJbTATOB M KPHUHTECPUH PE3YJIBTATHBHOCTH peainu3anuun

BOCIIUTATEJIbHOM paﬁoTLI oﬁyqammnxcn AKAJICEMHUYECCKOI'0 KOJIJICI2KA.

Bun xouTpOns

Pesynprar KOHTpOIIA

BxoaHoii KOHTPOJIb

JTUArHOCTHKA CIIOCOOHOCTEH W WHTEPECOB

oOyuarouxcs (TectupoBaHue,

AHKETUPOBAHUE, COLIMOMETPHUS, OIIPOC).

Tekymuii KOHTPOJIb

nejarornyeckoe HaONIoJIeHHEe B IpoIecce
MPOBEJICHUSI MEPOIPUITUHN, TEeAArOrHYECKHil
aHaIu3

TBOPUECKUX paboT, MeponpuaTuit

oOydJaroruxcsi, (QOpMHUpPOBAaHHWE U  aHAIN3
nopTdoano 00yJaronierocs; MUCIOJHEHHE

TEKYIIeH OTYETHOCTH

HUTOroBblii KOHTPOJIb

aHaJIn3 ACATCIbHOCTH

Kommnuiexke kpuTepreB olleHKH JIUYHOCTHBIX Pe3y/IbTATOB 00y4al0IMXCH:

—JIEMOHCTpAI UHTEpeca K Oyyien npodeccun;

—OIICHKa COOCTBEHHOTO IMPOABUKCHUS, THNYHOCTHOI'O pa3BUTHA,

—IIOJIOKUTCIIbHAsA AWMHAMHWKa B OpraHu3allun COOCTBEHHOM y‘IC6HOI>'I JACATCIIBHOCTH II0

pe3yjibTaTaM CaMOOILICHKH, CaMOaHalIn3a U KOPPEKUUH €€ PE3YJIbTATOB,

—OTBC€TCTBCHHOCTbH 3a pe3yiabTar

npodeccuoHanbHO 1eATeNbHOCTH;

y4eOHOMI

JCATCIIBHOCTH n IIOATOTOBKHM K

—IIPOABJICHHUC BLICOKOHpO(i)eCCHOHaHLHOﬁ pr,[[OBOﬁ AKTHUBHOCTH,

—y4acCTuc B HCCIICIOBATEIILCKOM U HpOGKTHOﬁ pa60Te;

—y4aCTHC B KOHKYpCax HpO(i)eCCI/IOHaJ'ILHOFO MaCTCpCTBA, OJMMIIMAJax II0 HpO(i)CCCI/II/I,

BUKTOPHHAX, B IIPCIMCTHBIX HCACIIAX

—CO6J'IIOI[6HI/IC I9TUYCCKUX HOPM O6H.I€HI/I$I npu B3aUMOJCUCTBUH C 06y‘-IaIOH_II/IMI/IC$I,

npenoaaBaTejisiMu, pyKOBOJAUTCIISIMU ITPAKTHK;

—KOHCTPYKTUBHOC B3aMMOJCHUCTBHE B y‘le6HOM KOJIJICKTHUBE,

—HACEMOHCTpalMd HABBIKOB MEKIIMIYHOCTHOI'O JCJIOBOT'O O6H.I€HI/I$I, COIIMAJIbHOT'O MMHUI2KA,

—T'OTOBHOCTb K O6I.I.[€HI/IIO 1 B3aHMOJCHCTBUIO C TIOAbMH CaMOI'0 pasHoro craryca,

3THH“ICCKOI>1, peHHTHO3HOﬁ MNPUHAAJICKHOCTHU U B MHOT 006pa3HLIX 06CTO§ITCJ’IBCTB8.X;
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—c(hOpMHUPOBAHHOCTH TPAXKTAHCKOHN TO3HIINH; YIACTHE B BOJIOHTEPCKOM JIBIKECHUU;

—IPOSIBIICHUE MUPOBO33PEHUYECKUX YCTAHOBOK HA TOTOBHOCTh MOJIOZBIX JIFO/ICH K paboTe
Ha 6maro OreuecTBa;

—IPOSIBJICHUE TTPABOBOM aKTHBHOCTU M HABBIKOB MPABOMEPHOTO IMOBEACHHUS, YBAKCHUS K
3akony;

—OTCYTCTBUE (DAKTOB TIPOSIBICHHUS HICOJIOTHU TEPPOPU3MA U IKCTPEMH3Ma CPEIu
o0yJaronuxcs;

—OTCYTCTBUE COLMAIBHBIX KOH(MIMUKTOB cpeau OOydYarolIuXcs, OCHOBAHHBIX Ha
MEXKJIIMYHOCTHOM, MEXPEIUTHO3HON TTOYBE;

—y4acTHe B pealu3alldd TMPOCBETUTEICKUX MPOTpaMM, TOUCKOBBIX, BOEHHO-
HMCTOPUYECKHUX, KPACBEAUECKUX OTPSIIaX U MOJIOJSKHBIX 00bETUHEHUSX;

—10OpPOBOJIPYUECKHIE HHUITUATUBHI IO TOICPKKH HHBAIHJIOB U MTPECTAPEIbIX TPAK/IAH;

—TMPOSIBJIEHWE DJKOJOTHYECKOW KYJbTYPhI, OCPEKHOTO OTHONIICHHWS K POTHON 3emiie,
MIPUPOJTHBIM OorarcTBaM Poccuu u Mupa;

—JIEMOHCTpAINSl YMEHWH W HABBIKOB Pa3yMHOTO MPUPOIOIOIH30BAHUS, HETEPITUMOTO
OTHOIICHHS K JICHCTBUSAM, IIPUHOCSIITAM BPE]T IKOJIOTHH;

—JIEMOHCTpAalMsl HaBBIKOB 3/I0POBOTO 00pa3a >XKU3HU M BBICOKUH YPOBEHb KYJbTYpHI
3I0POBBST 00YJAIOIITUXCS;

—IIpPOSIBJIEHUE KYJbTYphl MOTpeOIeHUsT UHPOpPMAIMY, YMEHUNH U HABBIKOB IMOJIb30BAHUS
KOMITBIOTEPHOW TEXHHKOM, HAaBBIKOB OTOOpa M KPUTHUECKOTO aHaiu3a MHPOpMAIUH, YMEHUs
OpPUEHTUPOBATHCS B UHGOPMAIIMOHHOM MPOCTPAHCTBE;

—ydacTue B KOHKypcax MpopecCHOHANIBHOI0 MACTEPCTBA U B KOMAHIHBIX IIPOEKTaX;

—IpPOSBIICHUE  DKOHOMUYECKOW U  (UHAHCOBOM  KYyJIbTYpbl, = SKOHOMHYECKOM
IPaMOTHOCTH, @ TaKke COOCTBEHHOM aJeKBAaTHOW IMO3ULMU MO OTHOLIEHUIO K COLHAJIbHO-

SKOHOMUYECKOM ,Z[eﬁCTBHTGHLHOCTI/I.
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