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PabGouas mnporpamma mnpeaHa3HaueHa s MPENOAABaHUS TUCHUIUIUHBI
OVIIL.07 EcrectBo3HaHue wyacTu 0O0II€00pa30BaTENbHOTO Y4eOHOTO IHKIIA
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PaGouast mporpamma y4eOHON AMCHMIUIMHBI pa3padoTaHa B COOTBETCTBUU C
tpeboBanusiMu OI'OC CIIO no cnemumansHocTu 53.02.05 CosbHOE W XOpOBOE
HapOJHOE TIEHUE, YTBEPKAECHHBIM MPpHUKa3oM MuHHCTEpCTBA 00pa30BaHMs U HAYKU

Poccuiickoii ot 27 oktsi6ps 2014 r. Ne 1388.
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CocraBurein:

Hazapsu E. M., npenonasatens KI K.
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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o01eo0pazoBaTeIbHON yaeOHOU JUCHUTUIAHBI
«EcTecTBO3HaHWe»  TpeqHa3HAYeHA  JUIS  W3YYCHHS ~ ©CTECTBO3HAHHUS B
npodheccuoHaTbHBIX 00pa3oBaTeNbHBIX OpraHu3aIusIX, pealn3yIOINX
0o0pa3oBaTeNpbHYI0 TPOTpaMMy CpEeAHEro o0Imero o0pa3oBaHus B IIpenaenax
OCBOGHHUS OCHOBHOW MNpodeccCHOHANbHON o0pa3zoBarenpHON mporpammbl CITO
(OITIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO OOpa30BaHUS, IPH TOJATOTOBKE
CHELMAIUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit DI'OC cpennero
o011ero oOpa3oBaHusl, MPEABSIBISIEMBIX K CTPYKTYPE, COACPKAHHUIO U pe3ybTaTaM
OCBOCHMsI y4yeOHOM mucuMiuiiHbl «EcTrecTBO3HaHWE», B COOTBETCTBUHM C
PEKOMEH/IAIMSMU 10 OPTaHMU3AIMH TOTYYSHHs] CPeIHero o0Iero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENIbHBIX MPOTPaMM CpPEeIHEro Npo¢ecCHOHAIBLHOIO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHMsI C Y4ETOM TpeOOBaHUIA
denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BATENBbHBIX CTAHIAPTOB U MOTy4aeMOid
npodeccu WM CHEIUAIbHOCTH CpPEAHEro MNpodhecCHOHATBHOTO 00pa3oBaHUs
(mucemo JlemapTamMeHTa TOCYJapCTBEHHOM TOJIUTHKH B cdepe TOArOTOBKU
pabouux kaapos u 10 Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpaMmMbl «EcTecTBO3HAaHKE» HaAIpaBIEHO Ha JOCTHXKEHUE
CIICTYIOTIINX
neJen:

® OCBOEHUE 3HAaHUU O COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHE MHpA U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO ¢ Hanboyiee BAXKHBIMU HJCIMHU U
JOCTIKCHUSIMU €CTECTBO3HAHMUSI, OKA3aBIIMMHU OTPECIISIONIee BIUSHUE HA
pPa3BUTHE TEXHUKHU U TEXHOJIOTHI;

® OBJIaJICHUC YMCHUSMH TMPUMCHATH TOJYYCHHBIC 3HAHMS I OOBSICHCHUS
SBJICHUA OKPYXKAIOIIEr0 MHUpPa, BOCHPHUATHS HH(POPMAIUKA €CTECTBEHHO-
HAyYHOTO W MNPOPECCHOHAIBHO 3HAYUMOTO COJEP)KAaHUS, Pa3BUTHE

WHTEJJIEKTYaJIbHBIX,  TBOPYECKHX  CIIOCOOHOCTEM W KPUTHYECKOTO
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MBIIJICHUST B XOJE TPOBENCHUS MPOCTEHIINX WCCIEAOBAHHUM, aHaIW3a
SBJICHWA,  BOCHPHUATHS W HMHTEPIPETAllMd  €CTECTBEHHO-HAYIHOU
uHpopMauu;

® BOCTHTaHHE YOCKICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHHOW MPUPOJIBI
U UCIOJIb30BAHUS JOCTIDKCHWA €CTECTBEHHBIX HAyK IS Pa3BUTHS
IIUBUJIA3AIMH U TTOBBIIIICHUS KAY€CTBA KU3HU;

® TMPUMCHCHHE EeCTECTBEHHO-HAYyYHBIX 3HAHUW B  MNPOPECCHOHATHHON

NEATETLHOCTH W TIOBCEIHEBHOM KM3HU I oOecriedeHuss 0e30MmacHOCTH

KU3ZHENIEITeIIbHOCTH; IPaMOTHOTO  HCIIOJB30BAaHUA  COBPEMEHHBIX

TEXHOJIOTHIA; OXPaHbI 37J0POBbS, OKPY>KAIOIIECH CPEIBI.

B mporpamMmy BKJIIOYEHO conep)KaHHE, HApPaBICHHOS Ha (OPMUPOBAHUE
y CTYJIGHTOB KOMIETEHIINI, HEOOXOIUMBIX i kKauecTBeHHOro ocBoeHust OITOII
CIIO Ha 06a3e ocHOBHOro 00I1ero 00pa3oBaHUs C MOJYYEHUEM CPEAHEro OOIIEro
oOpa3oBaHuUs; MPOrPaMMBbl TIOJITOTOBKYU CHieIMaincToB cpeaHero 3seHa (IITICC3).

[Iporpamma yueOHOM muctuIInHbl «EcTecTBO3HAaHME» SIBISETCS OCHOBOM
I pa3paboTku  paboyux MporpaMMm, B  KOTOpPhIX MpodeCCHOHANbHbIC
oOpa3oBaTeNbHbIE OpraHU3alli, peaJu3ylone 00pa30BaTEIbHYIO MPOTPAMMY
cpea”ero ooOmiero oOpaszoBanusi B mpexaenax ocBoeHust OIIOIT CIIO na 0Gaze
OCHOBHOTO 00IIIer0 00pa3oBaHUs, YTOYHSIOT COJEp)KaHHE Y4yeOHOro maTepuarna,
MOCJIEIOBATEILHOCTh €r0 M3YYEHHS, pachpe/iesieHue y4eOHBIX 4YacOB, TEMAaTHUKY
pedepaToB (IOKIIATOB), WHAWNBUIAYATBHBIX TPOEKTOB, BHUIBI CAMOCTOSTEIHHBIX
pabor ¢ yuyeTtoMm crnenuduKH MpOrpaMM MOATOTOBKU CIIECIUATUCTOB CPEIHErO
3BEHA, OCBAMBAEMOU MpoheCCUU UTH CICITHATBHOCTH.

[Iporpamma MOXKET HCIHOJIB30BAaThCSA JIPYTUMHU  MPOPECCHOHATBHBIMU
o0pa30BaTeNbHBIMU  OpPraHU3ALMSIMH,  PEATU3YIONMMUA  00pa30BATEIHHYIO
porpaMmy CpeaHero oOmero oOpa3oBaHHUS B TpejAeiiax OCBOCHHS OCHOBHOM
npodeccuoHalbHOM oOpa3oBarenbHol mporpammbl CIIO Ha 0a3e OCHOBHOTO

obiero oopazosanus (IITICC3).



OBIIASI XAPAKTEPUCTUKA YUYEBHOM IUCHUILJIUHBI
«ECTECTBO3HAHMUE»

EcTecTBO3HaHME — HayKa O SIBJEHUSAX M 3aKOHaX npupojbl. COBpeMEHHOE
€CTECTBO3HAHHUE BKIIIOYAET MHOKECTBO €CTECTBEHHO-HAYYHBIX OTpACiCi, U3
KOTOPBIX HauOoJiee BaXKHBIMHU SIBISIIOTCS (pu3uka, xumus u Ouosorus. OHO
OXBAaThIBA€T MIMPOKUN CIIEKTP BOIPOCOB O PA3HOOOpA3HBIX CBOMCTBAX OOBEKTOB
MIPUPOJIBI, KOTOPBIE MOYKHO PAaCCMAaTPUBATh KaK €IUHOE 1IEIOE.

EcTecTBeHHO-HayYHbl€ 3HAHUS, OCHOBAaHHbIE HAa HHUX TEXHOJIOTUU
(GopMUpYIOT HOBBI 00pa3 >KU3HU. BBICOKOOOpA30BaHHBIM YEJIOBEK HE MOXKET
JUCTAaHIMPOBAThCS OT (PyHIAMEHTaJbHBIX 3HAHUW 00 OKpYXKAaloIIEM MHpE, HE
PUCKYSl OKa3aTbCs OECHOMOUIHBIM B NpO(EeCCHOHANBHON aesTeabHocTH. JIroboe
IIEPCIEKTUBHOE HAIIPaBJICHUE JEATEIBHOCTH YEJIOBEKAa IPSMO WIA KOCBEHHO
CBSA3aHO C HOBOM MaTrepuanbHON 0a30i U HOBBIMU TEXHOJOTHSMHU, U 3HAHUE UX
€CTECTBEHHO-HAYYHOU CYIITHOCTH — 3aKOH yCIexa.

EcTecTBO3HaHHE — HEOThEMJIEMAas COCTABISIONIASl KYJbTYpPbl: ONpenemnsis
MHUPOBO33PEHUE YENIOBEKAa, OHO MPOHUKAET W B TyMaHUTapHyl cdepy, U B
OOIIECTBEHHYIO  JKM3Hb.  PallMOHAIbHBIM  €CTECTBEHHO-HAYYHBIH  METO/I,
c(OpMHPOBABIIMKCS B pPaMKaX €CTECTBEHHBIX HAyK, OOpa3yeT eCTEeCTBEHHO-
HAyYHYI0O KapTUHY MHUpa, HEKoe 00pa3Ho-puiocodckoe 0000IIeHHE HAYYHBIX
3HAHUM.

OCHOBY €CTECTBO3HAaHMs MpEACTaBIsieT (U3MKa — Hayka O MPUPOJE,
u3ydarolas HaubOosiee BaXKHbIE SIBJICHMS, 3aKOHbI M CBOWCTBA MaTepUaIbHOTO
mupa. B ¢usuke ycraHaBIMBaIOTCS yHUBEpCAJIbHBIE 3aKOHBI, CIPABEJIMBOCTH
KOTOPBIX MOJTBEPKAACTCS HE TOJIBKO B 3€MHBIX YCIOBHUSIX M B OKOJO3EMHBIX
MMPOCTPAHCTBAX, HO M BO Bced BceneHHoil. B »ToM 3akiroyaercss OAWH U3
CYLIECTBEHHBIX MPU3HAKOB (U3UKU Kak (yHAaMEHTaNbHOW Haykd. Dusnka
3aHHMaeT 0C000€ MECTO CPEU ECTECTBEHHBIX HAYK, I0ATOMY €€ MPUHSATO CUUTATh

JINACPOM €CTCCTBO3HAHUA.



EctecTBO3HaHME Kak HayKa O SBICHHUSX M 3aKOHAX MPHUPOABI BKIIOYAET
TAKXKE€ OJIHY U3 BAKHEUIIINX OTPACICH — XUMHUIO.

XuMHsT — HayKa O BeIllecTBaX, HMX COCTaBe, CTPOCHHM, CBOMCTBax,
mpolreccax MpeBpalleHusi, HCIOJIb30BaHUU 3aKOHOB XUMHH B MPaKTHYECKOU
NESATEILHOCTH JII0JIeH, B CO3JJaHUU HOBBIX MaTEPHUAJIOB.

buonorus — cocraBHas YacThb €CTECTBO3HAHMS. OJTO Hayka O >KHUBOU
npupoje. OHa H3ydaeT PacCTUTENbHBIN, KUBOTHBIA MHUpP U YEJIOBEKa, UCIOIb3Ys
KaK COOCTBEHHBIE METOJbl, TaK U METOJbl JPYTrUX HayK, B YaCTHOCTH (U3HKH,
XUMHH ¥ MaTeMaTUKH: HaOIIOJEHUS, SKCIIEPUMEHTHI, UCCIEIOBAHUS C MOMOIIBIO
CBETOBOTO M JJIEKTPOHHOTO MHKPOCKOMA, O00pabOTKYy CTaTHUCTUYECKUX JTaHHBIX
METOJaMH  MaTeMaTH4YeCKOM  CTaTUCTUKM W Jp. buonorusi  BBISBISET
3aKOHOMEPHOCTH, MPHUCYIINE )KU3HU BO BCEX €€ MPOSBICHUSX, B TOM 4Hclie 0OMEH
BELIECTB, POCT, Pa3MHOKEHUE, HACIEACTBEHHOCTh, U3MEHUNBOCTb, SBOJIOLUIO U
Ap.

B npodeccuonanbHbix 00pa30BaTENbHBIX OPTraHU3aLUIX, PEATU3YIOIMINX
o0Opa3oBaTeNpHyI0 MpPOTpaMMy CpelHero oouero oOpa3oBaHMs B IMpeenax
ocBoenust OIIOII CIIO na 0a3e ocHOBHOro oOIIero oOpa3oBaHHUsA, H3ydaeTcs
WHTErpUpOBaHHasl ydeOHas nucuuiuinHa «EcTecTBO3HaHWE», BKIIOYANONIAS TpU
paszzena, 06Jaaarone OTHOCUTEIBHON CaMOCTOATEIbHOCTBIO M LEIOCTHOCTBIO —
«Duzukay, «Xumus», «buonorus» — 4YTO He HapyIIaeT MPHUBBIYHYIO JIOTHUKY
€CTECTBEHHO-HAYYHOI0 00pa30BaHUsl CTYIEHTOB.

ITpu ocBoenun npodeccuit CIIO u cneumnansHocteit CIIO conumanbHO-
PKOHOMMYECKOTO Y TYMaHUTapHOro npoduiiei npodhecCHoOHAIBHOTO 00pa3oBaHus
€CTeCTBO3HaHUE wu3ydaeTca Ha 0azoBom ypoBHe DI'OC cpemnero o061Iero
00pa30BaHMsI C yUETOM CIEeIU(UKH OCBAUBAEMOM MPodeccuu WiiH CreUaTbHOCTH.

OTO BbIpaXKaeTcsi B COACpXKAHUM OOYy4EHHs, KOJMYECTBE YaCOB,
BBIZICIISIEMBIX Ha HM3yYCHUE OTICIBHBIX TEM MPOTPAMMBI, TIyOMHE WX OCBOCHHS
oOydaromMMucsi, oObeME U  XapakTepe MNPAKTUUYECKUX 3aHATUN, BHJAX
BHEAYIUTOPHON CAaMOCTOSATEILHOU PaOOTHI CTYJICHTOB.

B nmpomecce peanuzanuu  coaepKaHUs  Y4EOHOM — JIUCIUIIIMHBI
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«EcTecTBO3HaHME» 3HAUYMMO u3yuyeHHe pasznesia «Du3nka», KOTOPbIA BHOCHUT
CYIIIECTBEHHBIN BKJIA]l B CHCTEMY 3HaHHI 00 OKPYKAIOIIEM MUPE.

[Ipy wu3yyeHun y4eOHOTO Marepuaja IO XUMHHU M OHOJIOTHH
11E7I€CO00pa3HO AaKICHTHPOBATh BHUMAHKUE OOYJaIONIUXCS HA KU3HEHHO Ba)KHBIX
o0BbEKTax TMPHUPOJBI U OpraHu3Me uejoBeka. JTo ruapocdepa, armochepa u
ouocdepa, KOTOphIE PAaCCMATPUBAIOTCS ¢ TOYKH 3PEHUS XMMHUYECKHX COCTaBOB U
CBOMCTB, WX 3HAUCHHS JUIsI KUZHEACATEIBHOCTU JIIOJIEH, 3TO COJIepHKaHUE,
OCBEIIAIOIIEE POJIb BAXKHEUIIIMX XUMHUYECKUX DJIEMEHTOB B OpraHU3ME 4eJIOBEKa,
BOIIPOCHI OXPaHbI 3JI0POBbsI, MPOPUIAKTUKN 3a00JIeBaHUN U BPEAHBIX MPUBBIUCK,
MOCJIEICTBUA HM3MEHEHHsI Cpelbl OOWTaHMsS 4elloBeKa i1 YeJIOBEYECKOH
LMBUIN3AIIHH.

3aMeTHOE MECTO B COJICpKaHUM YYEOHOW MAUCIUIUIMHBI 3aHUMAET
y4eOHBIM MaTepHuas, HE TOJBKO (OPMHUPYIONIUN €CTECTBEHHO-HAYYHYIO KapTHHY
MHpA y CTYJICHTOB, HO U PACKpPBIBAIOUIMNA MPAKTUUECKOE 3HAYCHUE €CTECTBEHHO-
Hay4YHBIX 3HaHHUU BO BceX cepax >KMU3HU COBPEMEHHOI0 OOIeCTBa, B TOM YHCIIE B
TYMaHUTapHOU cdepe.

B 1uenom yuebnas aucuumuinHa «ECTECTBO3HaHUE», B COACPKAHUU
KOTOPOM BEAYIIMM KOMIIOHEHTOM SBJISIFOTCS Hay4YHbIC 3HAHHUS M HAyYHBIE METOIbI
MO3HAHUS, TI03BOJISIET CHOPMUPOBATHh Y OOYJAIONTUXCS IEIOCTHYH €CTECTBEHHO-
HAy4YHYH0 KapTUHY MHpa, TpoOyIuTh Y HUX OSMOIMOHAJIBHO-IICHHOCTHOE
OTHOIIICHHE K M3y4aeMOMY MaTepHally, TOTOBHOCTb K BBIOOPY JCHCTBUM
OTPEICICHHOW HAIpPaBJICHHOCTH, YMEHHUE KPUTHYECKU OIIEHWBATh CBOM M UY)KHE
JIEVCTBUS U TTOCTYIIKHU.

HNuTerpupoBanHoe cojep)kaHue ydeOHOM  UCHUIIMHBI  MO3BOJIACT
npenoaaBatesisM (U3UKU, XUMUU U OMOJIOTMU COBMECTHO OPTraHU30BaTh U3YYCHUE
€CTECTBO3HAHUSI, HCMOJIb3Ys] HMMEIOIINECS YacCTHbIE METOAUKUA MPErnoJaBaHUs
npeaMeTa.

N3yuenue 0011100 pa3oBaTeIbHOM y4eOHOM JTUCHUTUTUHBI
«EcTtecTBO3HAHHE)» 3aBepIIacTCA MOIBEICHUEM HUTOTOB B dbopme

1 pepeHInpOBAHHOTO 3a4€Ta B paMKaxX MPOMEXYTOYHOM aTTecTallui CTYIEHTOB
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B mporiecce ocBoeHuss ocHoBHOM OIIOIT CITO ¢ momydenunem cpeaHero ooImero

obpazoBanus (IITICC3).

MECTO YYEBHOHN JUCHUIIJIMHBI B YYEBHOM ILJIAHE

Yyebnast nucnumnHa « EcTecTBo3HaHMEY SBIAECTCS YIEOHBIM IIPEIMETOM
no BbIOOPY M3 00s3aTeNbHOM mpeaMeTHol obnact «EcTecTBeHHbIE HayKu»
®I'OC cpennero ood1iero oopa3oBaHusI.

B npodeccuonanbHbIx 00pa30BaTENbHBIX OPTraHU3AIMAX, PEATU3YIOIIUX
oOpa3oBaTeNbHyI0 MpOrpaMMy CpelHero oOmiero oOpa3oBaHMs B TMpejeiax
ocoeHust OIIOII CIIO nHa 06a3e OCHOBHOro oOmiero oOpa3oBaHus, ydeOHas
mucruiinHa  «EcTecTBo3HaHME» wW3ydaeTcs B 00meoOpa3oBaTeIbHOM  ITUKITS
yueOHoro tuiana OIIOIT CIIO nHa 6a3ze ocHOBHOro oOmiero oOpa3oBaHUs C
noJlyuyeHueM cpeanero oomiero oopazosanus (IITICC3).

B yueOnpix mmanax IIIICC3 wmecto  y4eOHOM  JAMCITUILIMHBI
«EcrecTBO3HaHUE» — B cOCTaBe 00OLIC00pPa30BATENbHBIX YUEOHBIX TUCLUUILIUH T10
BBIOOpY, (QopMUpYyeMBIX U3 00s3aTeNbHbIX NpeaMeTHbix obnacteit OI'OC
cpeaHero obmiero odpaszoanus, mis npodeccuit CI10 mwm cnenuanbrocten CI10

COOTBETCTBYIOIIETO MpoduJisi MpodheCcCUOHATIBHOTO 00pa30BaHUs.
PE3VJBTATHI OCBOEHUS YYEBHOU JACHHUITJINHBI

OcBoeHue conepxaHusi y4deOHOM auciuIUIuHbl  «EcTecTBO3HaHUE)
o0ecreuynBaeT JOCTIKEHUE CTYICHTAMH CIIEAYIOIINX PE3YIhTaTOB:
® JIUYHOCHIHBIX:
~ YCTOMYMBBIA MHTEpPEC K HCTOPUU M JOCTHIXKEHUSIM B 00JacTH
€CTECTBEHHBIX HayK, YyBCTBO FOPJIOCTH 332 POCCUHUCKUE €CTECTBEHHBIE
HayKH;

— TOTOBHOCTH K IMPOAOJIZKECHHUIO 06p8_30BaHI/I$[, ITOBBIIIICHUTO



kBanM(puKanuuu B M30paHHON MpodecCHOHAIBHON NEeATENbHOCTH C
UCIIOJIb30BaHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

~ OOBEKTHMBHOE OCO3HaHUE 3HAYMMOCTH KOMIIETEHUUA B 00JacTH
€CTECTBEHHBIX HAyK [UIsl 4YeloBeKa U  OOIlecTBa, yMEHHE
UCIIOJIb30BaTh TEXHOJOTUYECKUE JOCTHXKEHHMS B 00JacTH (U3HKH,
XUMUH, ounonoruu TUTST MOBBIIICHUS COOCTBEHHOI'O
UHTEIJICKTYyallbHOTO Pa3BUTHSA B BBIOPAHHON MPOQeCcCHOHATBHON
NEeSATEeIbHOCTH;

~ yYMEHHE TPOAHAIM3UPOBATh TEXHOTCHHBIC  TOCIEACTBHUS IS
OKpY>Karolien cpejibl, OBITOBOM M MPOU3BOJCTBEHHON AEATEILHOCTH
4eJI0BEKa;

~ TOTOBHOCTH CAMOCTOSATEIHHO JOOBIBAaTh HOBBIE [T €051 €CTECTBEHHO-
HayyHble 3HAHMUS C MCIOJIb30BAHUEM JJIsi HTOrO JIOCTYIHBIX
UCTOYHUKOB UH(POpMAIIH;

- YMEHHE YIPaBIKATb CBOEHM  IIO3HABATEIBHOW  JEATENBHOCTBIO,
IPOBOJUTH CAMOOILIEHKY YpPOBHSI COOCTBEHHOI'O HHTEJUIEKTYaJbHOI'O
pa3BHUTHUS;

-~ YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIE B3aHMOOTHOILEHHUS B
KOMaH/I€ M0 PEIICHNIO 00IMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

® MemanpeoMemHbix:

~ OBNQJCHWE YMEHUSMHU W  HaBbIKAMH  Pa3UYHBIX  BHJOB
MO3HABATEJIIbHON JEATEIbHOCTH JUIS M3Y4YEHHUS pa3HbIX CTOPOH
OKPYXAaIOILEr0 €CTECTBEHHOTO0 MUPA;

~ TMpPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (HAONIO/IEHUS, HAYYHOTO
OKCIIEPUMEHTA) JUIS M3yYeHHUs Pa3IUYHBIX CTOPOH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpPA, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHOI cdepe;

~ yYMEHHE ONpeNeNsITh IEeMH W 3aJaydl  JesSTEIbHOCTH, BHIOWPAThH
CpeICTBa ISl UX JOCTH)KEHUS Ha TPAKTHKE;

— YMCHHUC HCIOJb30BaATh PA3JIMYHBIC HWCTOYHUKU JUIA TIOJYUYCHUA
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€CTECTBEHHO-HAYYHOW MH(OPMAIIMN U OIEHWBATh €€ JOCTOBEPHOCTh
JUIS1 JOCTH>KEHUSI TOCTABJICHHBIX 1LIeJIeH U 3a/1ady;
® NpeOMemHbIx:

~ c(hOpPMHPOBAHHOCTh TPEJICTABICHUNA O IEJIOCTHON COBPEMEHHOM
€CTECTBEHHO-HAYYHONW KApPTHUHE MHpA, MPUPOAE KaK E€IUHOU
LEJOCTHOM CHCTEME, B3aWMOCBSI3M  YEJIOBEKA,  MNPUPOABI U
o0IIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceeneHHoi;

— BJIQJICHUE 3HAHUSIMH O HAW0O0JIee BAXKHBIX OTKPBITUSIX U JOCTUKEHUAX
B 00JacTH  €CTECTBO3HAHHUSA, TMOBJIMSBIIMX HA  DBOJIOLHIO
MPEJICTABICHUI O IPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHU;

~ chOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSITh E€CTECTBEHHO-HAyUYHbIE
3HaHUS JUIsi OOBSACHEHUS OKPYXKAIOIIMX SBJICHUM, COXpaHEHUS
30pOBbs,  oOOecredeHus  Oe30MaCHOCTH  KU3HEIEATEIIBHOCTH,
OepeKHOTO OTHOLLICHHS K MpUpoJIE, palMOHAIILHOTO
MPUPOJIONIONIB30BAHUS, A TAKXKE BBITIOJIHEHUS POJU TPaAMOTHOIO
noTpeOuTENS;

~ c(hOpPMHPOBAHHOCTH TMPEJCTABICHUNA O HAYYHOM METOJE IO3HAHMS
NpUPOJIBl U CPEICTBAX M3Y4YEHUs] MeraMumpa, MakpoMupa H
MUKPOMUPA; BJIQJICHHE pueMaMu €CTECTBEHHO-HAYYHBIX
HaOJIOJICHUM, OMBITOB, HWCCIEIOBAHUM W OLEHKU JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB;

- BIJIQJICHHE  TOHSATUHHBIM  allapaToM  €CTECTBEHHBIX  Hayk,
MO3BOJIIONIMM T[03HaBaTh MHP, y4acTBOBaTh B JUCKYCCHUSX MO
€CTECTBEHHO-HAyYHbIM  BOIpPOCAaM,  HUCIIOJb30BaTh  Pa3IMYHbIC
UCTOYHUKM WHGOpPMALIUM [IJI1 TOATOTOBKHM COOCTBEHHBIX pPaboT,
KPUTHYECKH OTHOCUThCS K coobmieHusm CMMU, conepxanium
HAY4YHYIO0 HH()OpMAIIHIO;

— c(opMHUpPOBAHHOCTh YMEHHMI MOHMMAaTh 3HAYUMOCTh €CTECTBEHHO-
HAy4YHOTO 3HAHUS JUISl KaXKJIOrO 4YeJIOBEKa HE3aBUCUMO OT €ro

npoecCHOHANbHON JCSATENBHOCTH, pPa3anudarh (PaKThl M OIICHKH,
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CpaBHUBATb OLICHOYHBLIC BBLIBOAbI, BUACTH HUX CBA3b C KPHUTCPHUAMU

OLICHOK U CBSI3b KPUTEPUEB C ONPEACIECHHON CUCTEMOW [IEHHOCTEM.

COJEPXKAHUE YYEBHOM TUCIHUTILIUHBI

XUMUA
OBILIAA U HEOPTAHUYECKASA XUMUA

Beenenue
XuMHUYecKas KapTUHAa MHUpa KaK COCTaBHAs 4acThb €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. Pojib XMMHH B )KU3HU COBPEMEHHOT'O 00ILIECTBA.
[IpumMeHeHne NOCTMKEHUN COBPEMEHHOM XMMHUU B T'yMaHUTapHOU cdepe
NESITEIbBHOCTH OOILECTBA.
XUMUYECKoe cojepKaHue yueOHoW nuciuiuiniabl « EctecTtBo3Hanue» npu
ocBoeHnn cnenuanbHocTer ClIO conmanbHO-?KOHOMHUYECKOTO U T'YMaHUTApHOTO

npoduieit mpohecCHOHAIBHOTO 00pa30BaHusI.

OcCHOBHbBIC IOHATHUSA U 3aKOHbI XUMHU

[Ipenmer xumuu. BemjectBo. ATomM. Monekyna. XUMHUYECKU 3JIEMEHT U
dbopmpbl ero cyiuecTBoBaHus. [IpocTeie U c0KHBIE BELIECTBA.

OTpaxkeHHEe XMMHUYECKHX CIO)KETOB B INPOU3BEACHMIX XYJI0KECTBEHHOU
JUTEPATYPHI U UCKYCCTBA.

Hemoncmpauuu

Habop mozerneit aTOMOB ¥ MOJIEKYJI.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XMMHHM. Macca aTOMOB H
MosieKyJl. OTHOCHTENBHBIE AaTOMHas W MOJIEKyJsipHas Maccel. KoaumuecTtBo
BemiectBa. lloctositHHas ABoraapo. MonsdpHas wmacca. 3akoH  ABOraapo.
MouisipHbIil 00BEM T'a30B.

KosnmuecTBeHHbIE M3MEHEHUS B XMMHUU KaK YacTHbIA Clydaldl 3aKOHOB
12



MepexoJia KOJMYECTBEHHBIX M3MEHEHUM B KadecTBeHHble. M. B. JlomoHOCOB —
«TEPBBIM PYCCKUN YHUBEPCUTET.

I/IJ'IJ'IIOCTpaHI/II/I 3dKOHa COXPAaHCHUA MACChl BCUICCTBA.

IMepuoauueckuii 3akoH U Ilepuoagnyeckasi cucreMa XUMHYECKUX 3JIEMEHTOB
. . MenaeseeBa

OtkpeiTie  Ilepmoanueckoro  3akoHa.  Ilepuogmueckas  cucrema
xumMudeckux snemeHToB 1. 1. Menneneena.

3nauenne Ilepuomnueckoro 3akoHa U Ileproanyeckor  CUCTEMBI
xuMmudeckux sneMeHtoB JI. M. MenaeneeBa sl pa3BUTHS HAYKM U MOHUMAaHUA
XUMHYECKOW KapTUHBI MHUpA.

. 1. MenneneeB 06 00pa30oBaHUU U TOCYIAPCTBEHHOMN MOJIUTHKE.

Jemoncmpauusn

Paznuunsie popmel [lepuoandeckoit cUCTEMbl XMMUYECKUX d1eMeHTOB [1.

H. Menneneesna.

Crtpoenue Belecrsa
KoBanentHas cBa3b: HenoysipHas U nojisipHasd. MonHas cBs3b. Katnonsl u
aHWOHBI. MeTamnueckas CBsI3b. BonopoiHas CBSI3b.
Hemoncmpauusn
OO6pa3upl BEIIECTB M MaTEPHATOB C Pa3IMYHBIMU THUIIAMH XHUMHUYECKOU

CBiA3HU.

Boaa. PacTtBopsl
Bona B mpupone, ObITy, TEXHUKE U Ha MNpPOU3BOACTBE. Du3MUECKUE U
XHMHUYECKHEe CBOMCTBa BOAbI. ONIpeCHEHHE BOJIbl. ArperaTHble COCTOSIHUS BOABI U
€€ IepPeX0/Ibl U3 OJHOTO arperaTHOr0 COCTOSIHUS B IPYTO€.
Hemoncmpauusn

du3nyecKue CBOMCTBA BOJBI: IIOBCPXHOCTHOC HATAKCHHUC, CMAaYHBAHUC.
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XuMHYecKHe peaKkuuu
[Tonsarue o xumuyeckou peakuu. TUnbsl XuMUYeckux peakiuii. CKopocTh
peakiuu 1 PaxkTopbl, OT KOTOPHIX OHA 3aBHCHT.
Hemoncmpauusn

XHUMHYECKHE PCaKknuu C BBIACIICHUCM TCILIIOTHI.

Heoprannyeckue coe{uHeHUs

Knaccudukanusa HeopraHWYeCKUX COECTUHEHUN M UX CBOMCTBA. OKCHUJIBI,
KHUCJIOThI, OCHOBAHMS, COJIU.

[Tonsitue o runponuse cosieil. Cpena BOJHBIX pAaCTBOPOB COJIEH: KHUCTas,
HeWTpasbHas, menounas. Bonopoaueii nokasarens pH pactsopa.

Metamibl. O0mue pru3ndeckue 1 XMMHYECKHE CBOMCTBA METAILJIOB.

Hemeramibl. O011ast XxapakTepucTUKA TIIaBHBIX MOATPYMII HEMETAIOB Ha
IIPUMEPE TAJIOTEHOB.

BaxuHelmme COEIMHEHHS METAIOB W HEMETAUIOB B TMPUPOAE U
XO3IMCTBEHHOU JIESITEIbHOCTH YEJIOBEKA.

Mertauibl M CHJlaBbl KakKk XyAOXKECTBEHHbIM Marepuall. CoeauHeHus
METaJUIOB KaK COCTaBHAs 4YacTh CPEICTB H300pa3UTEIHLHOTO HMCKYCCTBA.
HeMmertamibl U UX COEAMHEHHUS KaK COCTAaBHAsl YacTh CPEICTB M300pPa3UTEIHLHOTO
HCKYCCTBa.

Jemoncmpayuu

B3aumojieiicTBue MeTauioB ¢ HEMeTalllaMu (IIMHKA ¢ CEpPOM, alFOMUHUS C
H0/10M), pacTBOpaMU KUCIIOT U LIEI0YEH.

['openne meTamioB (LIMHKA, XKEJI€3a, MArHKs) B KUCJIOPOJIE.

BzaumopencTtBue a30THOW M KOHILIEHTPUPOBAHHOW CEPHOM KHUCIIOT C
MenIb0. BOoCCTaHOBUTENBHBIE CBOMCTBA METAJIJIOB.

Ilpakmuueckue 3anamus

Onpenenenue pH pactBopa cosneil.

B3auMoaencTBre METAIIIOB C pACTBOPAMM KHUCJIOT U COJIE.
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OPTAHNYECKASA XUMUSA

Oprannyeckue coeMHEHUSA

OCHOBHBIE TOJIO)KEHHSI TEOPUH CTPOEHUS OPraHUYECKHX COEAUHEHUM.
Mmuoroo0pasue opranuueckux coenunenuii. [lonstue nzomepunu.

VYrnesonoponsl. [IpeaenbHble U HenmpenenbHbIE YrieBOAOPObl. Peakius
nosmMmepusauu. [IpupoaHble WCTOYHHMKH YTJIEBOJOPOJOB. YTJIEBOJOPOJIbI Kak
OCHOBA  MEXIYHapOJHOTO  COTPYAHMYECTBA M  BaXHEHUIIUMH  MCTOYHHUK
dbopmupoBanus OropxeTa PO.

Kucnoponconepxamme  opranudeckue — BemectBa.  IIpencraBurenu
KHCJIOPOACOJEPKAIIUX OPraHWYECKUX COCAMHEHUI: METHIIOBBIM M ATHIIOBBIA
CIUPTHI, IITULUEPHUH, YKCYCHas KUCIOTa. JKUPbI KaK CIOXKHBIE 3(DUPHI.

ANKOrOoJIM3M M €ro OTPAKEHHE B IMPOMU3BEICHUAX XYHOKECTBEHHOU
JUTEpaTyphl U U300pa3UTEIBHOIO UCKYCCTBA.

VYTI1eBObI: III0K03a, KpaxMall, HEeJUTI0II03a.

A3oTrconepkamue OpraHM4ecKue COECIUHEHUs. AMUHBI, aMHUHOKHCIIOTHI,
oenku. CTpoeHue u onosoruyeckast PyHKIUs OCIKOB.

Jemoncmpayuu

[ToyyeHue 3TuiaeHa U €ro B3aWMOJIEHCTBUE C PaCTBOPOM IIE€pPMaHIaHATa
KaJiis, OpOMHOM BOJOM.

KauecTtBenHas peakius Ha TJIUIEPUH.

[{BeTHBIE peakiuu OEIKOB.

[Inactmaccel u BosiokHa. lloHsTHE O miIacTMaccax W XUMHUYECKHX
BOJIOKHaX. HaTypanbHble, CHHTETUYECKHE U HCKYCCTBEHHBIE BOJIOKHA.

[IpumeHenue  MOAMMEPOB B MPUKIAJHOM U KIACCUYECKOM
U300pa3uTEIHLHOM UCKYCCTBE.

Hemoncmpayusn

Paznuunbie BUbI IIJTaCTMAaCcC U BOJIOKOH.
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XHMMHUA U )KU3Hb

XuMus M OpraHu3M 4YeJIOBeKa. XUMHUUYECKUE SJIEMEHThl B OpraHU3MeE
yenoBeka. OpraHudeckue M HeopraHudeckue BemiecTBa. OCHOBHBIEC KHU3HEHHO
HEOOXOMMbBIC COCTUHCHHUsS: OCTKH, YTICBOIBI, KUPHI, BUTAMUHBI. YTJIEBOJBI —
IJIaBHBIM MCTOYHUK SHEPTrUM opranusma. Poiib :kupoB B opranuzme. X0oJEeCTEPUH U
€ro poJib B 3JI0POBHE YEIOBEKA.

MuHepanbHble BeIlleCTBA B MPOAYKTaxX MHUTaHUs, MHUILEBbIE T00aBKH.
COanancupoBaHHOE MUTAHUE.

Xumus B 0biTy. Bona. KauectBo Bojabl. Moroliye U 4UCTAIIME CPE/ICTBA.
[IpaBuiia 6e3omacHO# pabOThI CO Cpe/iIcTBaMU OBLITOBOM XUMUHU.

Ponp XUMHYECKHMX DJEMEHTOB B JKM3HHM pacTeHUH. Y I00peHwus.

XHUMUYECKHUE CPENCTBA 3AIINUTHI PACTCHUM.

BNOJIOTUA

buoJsorus — COBOKYNNHOCTH HAYK O KUBOM NpUpoae
MeToabl HAYYHOT'0 IO3HAHUA B OHOJIOTHH
JKuBas mpupojia Kak 00beKT U3yYeHUsT OMOTOTHH. MeToabl NCCISI0BaAHUS
YKUBOM MpUpOoAbI B Orosioruu. OmnpeiesiecHue KU3HU. Y POBHHU OpraHU3aIluy KU3HH.
Hemoncmpayuu

YPpOBHU OpraHu3anvy KU3HU. MeTobl TO3HAHUSI )KUBOW PUPOIBL.

Kiterka
Hctopust nzydueHus: kieTku. OCHOBHBIE IOJIOKEHUS KJIETOYHOM TEOpPHH.
Krnerka — cTpykTypHO-(pyHKIIMOHANIbHAS (JIeMEHTapHAsl) €AUHUIIA KU3HU.
Crpoenne knetkd. [IpoxkapuoTbl M 3yKapuoTbl — HU3IIME U BBICIIUE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKU 3yKapHOT.
Knerounoe sigpo. DyHKIuUs sapa: XpaHEHHE, BOCIPOM3BEICHHE W Tiepenaya
HACJIEACTBEHHOW HWH(GOPMALIUK, PETYISLUsS XUMHYECKOH AaKTUBHOCTHU KIIETKU.

Crpyktypa u (yHKIIUA XPOMOCOM. AYTOCOMBI U TI0JIOBBIE XPOMOCOMBI.
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buonornueckoe 3HaYeHHWE XUMHUYECKHX »dJeMeHToB. Heopranuueckue
BEIECTBA B COCTaB€ KIETKU. Poiib BOABI Kak pacTBOPHUTENS M OCHOBHOIO
KOMITIOHEHTa BHYTPEHHEW Cpejibl OpPraHu3MOB. YTJEBOJABI U JIMMHUJbBI B KIIETKE.
Ctpyktypa u Owonormdyeckue ¢yHkuun OenkoB. CTpoeHHE HYKICOTHIOB U
cTpykrypa noaunykiaeotuaubix neneit JIHK u PHK, ATO.

Bupycel u 6akrepuodaru. Heknerounoe ctpoeHue, KU3HEHHBIH LUK U
€ro 3aBHUCHUMOCTh OT KJICTOYHBIX (opM >Ku3HU. Bupycel — Bo3OyauTenu
WHDEKIMOHHBIX  3a0ojeBaHui;  TOHATHE 00  OHKOBUpycax.  Bupyc
uMmMmyHoaeduimta yenoseka (BIY). Ilpopunaxkruka BUY-unpexumm.

Hemoncmpayuu

CrtpoeHne MOJEKyIIbl OelKa.

Crpoenne monekynl JIHK.

CtpoeHue KIETKH.

CtpoeHune KIETOK TPOKApUOT U 3YKapHOT.

Crpoenue Bupyca.

Ilpakmuueckue 3auamus

HaOmronenne KIE€TOK pAacTeHUH W KUBOTHBIX TOJ, MHUKPOCKOIIOM Ha
rOTOBBIX MUKPOIIPENAPATAX U UX OMHUCAHUE.

CpaBHEeHHUE CTPOCHHUS KJIETOK PACTCHUN U )KMBOTHBIX.

Opranusm

Opranusm — equHoe 11es10e. MHOTO0Opa3rue OpraHu3MoB.

OOMeH BeIEeCTBOM U DHEPTUEH C OKpYKaIoIIeH cpeor Kak HEOOX0AMMOe
YCIJIOBHE CYIIECTBOBAHUS KUBBIX CHCTEM.

CnocoOHOCTh K CaMOBOCHPOM3BEICHHI0O — OJIHA U3 OCHOBHBIX
O0COOEHHOCTEH KUBBIX OpraHU3MOB. JleieHne KJIEeTKU — OCHOBA POCTA, Pa3BUTUS U
pa3MHOXEHHUsI OpraHu3MoB. becmonoe pasmHoxkenue. I[lomoBoit mporecc u
M0JIOBOE pazMHOXKeHHe. OII0I0TBOPEHHUE, €r0 OMOJIOTHYECKOE 3HAUCHUE.

[lonsitTue 00  WHAMBUAyanbHOM  (OHTOTEHE3), AMOPUOHAIBHOM

(amOpuoreHe3) W MOCTIMOPUOHAILHOM pa3BUTHH. WHIMBUIyabHOE pPa3BUTHE
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YeJIOBEKa U €r0 BO3MOKHBIE HAPYIIICHHUS.

OOmme npencTraBieHUs O  HACIHEACTBEHHOCTH W W3MEHYHUBOCTH.
['eHeTnyeckass TEPMHMHOJOTMS M CHMBOJIMKA. 3aKOHOMEPHOCTH HACIEAOBAHUS.
HacnenoBanue npu3HakoB y 4esoBeka. [lomoBeie xpomocombl. CHEMIEHHOE C
IOJIOM HacienoBaHue. HacnencTBeHHble OOJE€3HM YENOBEKAa, UX HPUYUHBI U
npo¢unaktuka. CoBpeMEHHBbIE NIPEACTABICHUS O T€HE U TEHOME.

['eHeTMyecKre 3aKOHOMEPHOCTH H3MeH4YMBOCTH. Knaccudukanus (opm
U3MEHYMBOCTU. BIusHNE MyTareHOB Ha OpraHu3M YeJI0BEKA.

[Ipeamer, 3agaun U METOABI CeNEKUUU. | eHeTuyecKkne 3aKOHOMEPHOCTH
cenekuuu. Yuenne H. M. BaBuioBa o nieHTpax MHOrooOpasusi U MPOUCXOXKICHHUS
KYJIbTYPHBIX pacTeHUN. BUOTeXHOIOTUs, €€ TOCTUKEHUS, IEPCIIEKTUBbI PAa3BUTHS.

Hemoncmpayuu

OOMeEH BeIECTB U NPEBPAILIEHUS] YHEPTHH B KIIETKE.

JleneHue KIeTKu (MUTO3, MEH03).

CriocoObI 6ecrosa0ro pa3sMHOKEHHUS.

O11010TBOPEHNE Y PACTEHUN U )KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpPraHU3MA.

HacnenctBennbie 601€3HU YeOBEKA.

Bnusinue ankoronusma, HApKOMaHUM, KypeHHs Ha HAaCJIeICTBEHHOCTb.

Mytanun.

Moau¢ukannonHas U3MEHYUBOCTb.

[{enTpbl MHOTOOOpa3Ms U MPOUCXOXKICHUS KyIbTYPHBIX PACTCHUH.

HckyccTBeHHBINH O0TOOD.

HccnenoBanus B 001acTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

Pemenne sneMeHTapHBIX T€HETHUECKUX 3a7au.

AHanu3 W OIEHKAa JTHYECKHX acClEKTOB pPa3BUTUS  HEKOTOPBIX

HWCCIIENOBAHUNA B OMOTEXHOJIOTUH.
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Bun

OBONIOIIMOHHAS TEOpUsi U €€ poiib B (POPMHUPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa. Bupa, ero kputepuu. llomymamus kak
CTPYKTypHasi €IMHMIIA BHAAa W HBOMIONUU. CHUHTETHYECKash TEOPHUS HBOJIIOLUHU
(CTD). IBmxkyuue cuiibl HBOIIOIUMHU B cooTBeTCTBUM ¢ CTD.

PesynbpTaTel 3BomtonmMu. CoxpaHeHne MHOrooOpasus BHJIOB KaK OCHOBA
ycToiunBoro pa3sutus ouocgepsl. [Ipuunnel BeiMupanus BUa0B. buonoruueckuii
nporpecc u OMOJIOTMYECKUI perpecc.

['Mnore3sl NPOUCXOXKACHUS KU3HU. Y CIOKHEHUE JKUBBIX OPraHM3MOB Ha
3emsie B MpPOLECCE OBOJIOUMHU. AHTPONOT€HE3 U €ro 3aKOHOMEPHOCTH.
JlokazarenpcTBa  pOACTBA  4YEJNOBEKA €  MIICKONUTAOIIMMM  >KMBOTHBIMHU.
Okosornyeckre  (aKTOpbl  AHTPONOrEHE3a:  YCIOKHEHUE  MOMYJSLIHUOHHOU
CTPYKTYpPBl BHJA, U3TOTOBJIECHUE OpPYIHHA TpyHda, MEPEeXoJ OT PACTUTEIBHOIO K
CMEUIaHHOMY THIy IWTaHWsA, UCHOJIb30BaHUE OrHs. [IosBIIEHHE MBICIUTENBHON
NEATEIBHOCTH U YJIEHOPA3AeIbHOM peun. [Iponcxoxaenne 4enoBeyeckux pac.

Jemoncmpayuu

Kpurepuu Buna.

[Tonynsauus — CTpyKTypHast €AMHULA BUAA, €ANHNALA SBOJOLUY.

JIBHKyIIHE CHIIBI SBOITIOLUH.

Bo3HukHOBEHHE U MHOTOOOpa3ue MpUCIoOCOOICHU Y OpraHu3MOB.

Penkue u ncuesaronie BUAbL.

JIBr>KyIye CHIIbl aHTPOIIOTEHE3A.

[TpoucxoxieHrne YyenoBeKa U YeJI0OBEYECKUX pac.

Ilpakmuueckue 3anamus

Omnucanue ocoOeii Buaa Mo Mop(hoI0ruuecKoMy KPHUTEPHIO.

AHanu3 1 OLEHKA Pa3IMYHbIX TUIOTE3 MPOUCXOKIACHUS KU3HU.

Ananus u OICHKA PAa3JINYHbIX I'MIIOTE3 IIPOUCXOKACHHUS YCIIOBCKA.

JKOCUCTEMBI

ITpenMer m 3amauM SKOJOTUHM: ydeHHUE OO0 SKOJOIMYECKHX (hakTopax,
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Y4eHHE O COOOIeCTBaX OPTaHU3MOB, YUeHHUe 0 Ouocdepe.

DkoJsornyeckue (HaKToOpbl, OCOOEHHOCTH WX BO3ICUCTBUS. DKOJIOTHICCKAS
xapaktepuctuka Buga. [lonsarue o0 skonormyeckux cucremax. llemu murTanus,
Tpoduyeckue ypoBHH. broreoreHos kak 3JKocucTeMa.

buochepa — rnobanbHas skocuctema. Yuenue B. WM. Bepnaackoro o
ouocdepe. Poap xuBeIX opranu3smMoB B Oumochepe. buomacca. buonornueckuit
KpyroBOpoT (Ha MpuMepe KpyroBopora yriepona). OCHOBHbBIE HaIpaBICHUS
BO3JIEHCTBHUSL  yeloBeka Ha Ouochepy. Tpanchopmanusi  e€CTECTBEHHBIX
HKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCUCTEM (arporeHO30B).

Hemoncmpayuu

DkoJoruyeckue PaKkTopbl U UX BIUSHUE Ha OPTAaHU3MBI.

MeXBHUIOBbIC OTHOIICHHUS: TApPa3UTHU3M, XHUITHUYECTBO, KOHKYPEHIIWS,
CUMOHO3.

SpycHOCTh PaCTUTENBHOIO COOOIIECTBA.

KpyroBopot yriepoaa B 6uocdepe.

3anoBenHUKY U 3aKka3Huku Poccuu.

Ilpakmuueckue 3auamus

CocraBneHue cXeM rnepeavyu BEIeCTB U SHEPTuH (1Tl MUTaHUs).

CpaBHuTenbHas XapaKTEPUCTHKA MPUPOTHBIX HKOCUCTEM u
arpo3KOCUCTEM CBOE MECTHOCTH.

Pemienne sk0I0rn4ecKkux 3aaad.

AHamn3 ®W OIEHKa TIOCIEACTBHM COOCTBEHHOW OEATEILHOCTH B
OKpYXalollel cpejie, I00aNbHbIX SKOJIOTHUECKUX MPOOJIEM U MyTEH UX PELICHUS.

IKcKypcuu

Mmuoroo0pasue BHu0B. Ce30HHbIE M3MEHEHUs B MpUpoje (OKPECTHOCTU
npodeccuoHanbHON 00pa30BaTEeILHON OPTaHU3aIUN ).

EcrecTBeHHbBIE M HMCKYCCTBEHHBIE  JKOCHUCTEMBl  (OKPECTHOCTH

npodecCUOHAIBHOM 00pa30BaTeIbHON OpraHu3alum).
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OU3UKA

BBenenue
®duszuka — QyHIaMeHTaNbHAs HayKa O MpHupojae. EcTecTBeHHO-HAayuUHBIH
METOJI II03HAHMS, €70 BO3MOKHOCTH Y TPAHULIBI IPUMEHUMOCTH.
EAvHCTBO 3aKOHOB IpUPOJBI M COCTaBa BelllecTBA BO BceneHHOM.

OTKpbITHS B GU3KKE — OCHOBA MPOTpecca B TEXHUKE M TEXHOJIOTHH MPOU3BOJICTBA.

MexaHuka

Kunemarnka. Mexannueckoe nBmxeHne. Cucrema orcuera. TpaekTopus
npwkeHus. Ilytes. Ilepememenue. PaBHOMEpHOE MPSIMOJIMHEWHOE JBUKECHUE.
CkopocTb. OTHOCHUTENBHOCTh MEXAHUYECKOTO JBWKCHUA. 3aKOH CJOKECHUA
ckopocteil. CpenHsiss CKOPOCTh IPU HEPABHOMEPHOM JBM)KEHUHM. MTIHOBEHHAas
CKOpOCTh. PaBHOYyCKOpEHHOE MPSAMOJIMHEHHOE ABIKEeHHE. Y ckopeHne. CBoOo1HOE
MajicHue TeJl.

Junamuka. Macca u cuia. B3aumopeiictBue Teil. 3aKOHBI JUHAMMKH.
Cwutbl B ipupoie. 3aKOH BCEMHPHOTO TSATOTEHHS.

3aKoHBI COXpaHEHUS B MexaHuke. MMmynbc Tenma. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBWKeHHE. Mexanuueckass pabora. MOIIHOCTS.
Mexanunueckasa osHeprus. Kunetmueckas nsHeprus. KuHeTmueckas sHeprus u
pabota. [loTeHnmanpHass 3HEPTUsl B TPAaBUTAIIMOHHOM I10JI€. 3aKOH COXpaHCHUS
ITOJTHOW MEXAHUYECKON SHEPIUH.

Hemoncmpauuu

OTHOCHUTEIBLHOCTh MEXaHUUECKOT'O JBYKCHHS.

Buapl MexaHHUECKOTO ABMIKCHUS.

NuepTHOCTH Tell.

3aBUCHUMOCTh YCKOPEHUS TeJla OT €ro MacChl U CHIIbI, JEHCTBYIOIIECH Ha
TEJIO.

PaBeHCTBO W TPOTHBOIOJIOKHOCTh HAIIPABICHUSA CHJI JCUCTBUSA U

MIPOTUBOICUCTBUS.
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HesecomMmocTs.

PeakTuBHOE IBMKEHUE, MOJEIbH PAKETHI.
W3mMeHeHne 2HEPTun MPU COBEPIICHUH PaOOTHI.
Ilpakmuueckoe 3anamue

HCCJ’I@I{OB&HI/IC 3aBUCHUMOCTH CUJIBbI TPCHHA OT BCCa TCJIA.

OcCHOBBI MOJICKYJISAPHOU (PU3UKH U TEPMOAUHAMUKH

MonekynsipHass gusuka. ATOMHUCTUYECKAs] TEOpPHUsl CTPOCHHS BEIIECTBA.
HaGnrogeHuss v ONBITBHL, TMOATBEPKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE
BelllecTBA. Maccel U pa3Mepbl MOJIEKYJ. TennoBoe NBHKEHUE YACTHI] BEIIECTBA.
bpoyHoBckoe nBwxkenue. MpaeanpHblii ra3. Temmeparypa Kak Mepa CpegHeEu
KMHETUYECKOW YHEPTUM YaCTHUL. Y PaBHEHUE COCTOSHUS UICAIBHOTO ra3za. Moeinp
XKuAKkocTu. lloBEepXHOCTHOE HATsDKEHME M cMmauduMBaHue. Kpucramummyeckue u
amMop(HBIE BELIECTBA.

Tepmonunamuka. BHyTpeHHsisi sHeprus. Pabora u TeminooTaada Kak
CocOObl WM3MEHEHMs BHYTpeHHeHl sHepruu. IlepBblli 3aKOH TEPMOJUHAMMKHU.
TerioBbie MallIMHBI U X IPUMEHEHUE.

Jemoncmpayuu

JIBukeHre OpOyHOBCKUX YaCTHL.

Hudbdysus.

SIBieHMs MOBEPXHOCTHOIO HATSKEHUSI 1 CMAYUBAHUSL.

Kpucramibl, amopdHbIe BEIECTBA, KUAKOKPUCTAUTMYECKUE TENA.

W3MeHeHne BHYTPEHHEW SHEPTUU TEJ MPU COBEPIICHUH PaOOTHI.

OCHOBBI YJIEKTPOAUHAMUKHU
DOnekTpoctarnka. B3anmoneilcTBUE 3apsSKEHHBIX Tel. ODJIEKTPUUECKUU
3apsAd. 3aKOH  COXpaHEHUs  JJEeKTpUYecKkoro 3apsga. 3akoH  KyioHa.
DIIEKTPOCTATUYECKOE TTOJIE, €0 OCHOBHBIE XaPAKTEPUCTUKU U CBA3b MEXKIY HUMH.
[Toctosiuublii  TOK. IlocTositHHBIN 3nekTpuyecknii Tok. Cuna ToKa,

HaNpsDKEHUE, JJIEKTPUYECKOE compoTuBieHHe. 3akoH Owma g ydyacTka
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AIEKTPUYECKOU LECIIH.

MarnutHoe mone. MarHUTHOE IOJE€ U €r0 OCHOBHBIE XAPAKTEPUCTUKH.
JlelicTBHE€ MarHuTHOrO IO Ha NPOBOJHUK C TOKOM. 3akoH Awmrmepa.
DneKTpoaABUraTesb. SBIE€HNE ANEKTPOMArHUTHON UHTYKIIHH.

Jemoncmpayuu

DJeKTpu3anus Tell.

B3anmonencTBre 3apsoKEHHBIX TEIL.

HarpeBanue npoBOAHUKOB C TOKOM.

OmnsIT Dpcrena.

B3anmoenicTBrue MPOBOAHUKOB C TOKOM.

JleficTBrE€ MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

Pabota snexTpoaBurartess.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

Ilpakmuueckoe 3anamue

COopka AIEeKTPUYECKON LIeTH, U3MEPEHUE CUIIbl TOKA M HANPSLKEHHS Ha €€

Pa3INYHbIX Y4aCTKax.

KoJsie0anusi 1 BOJIHBI
Mexannueckue kojiebanust 1 BoJIHBL. CB0oOOHBIE KoeOanus. [lepuon, yacrora u
aMIiuTyaa kojaebanuid. ["apmoHudeckue konedanus. MexaHuuecKkue BOJHBI U UX
BUJIbI. 3BYKOBBIE BOJIHBI. YIIbTPa3BYKOBBIE€ BOJHBL. YJBTPa3BYK U  €ro
WCIIOJIb30BaHUE B MEIUIIMHE U TEXHUKE.

DJIEKTPOMarHuTHhIE KoJjeObaHus v BOIHbI. CBOOOAHBIC DJIEKTPOMArHUTHBIC
KoJie0aHusl. KonebarenbHbIit KOHTYP. DIEeKTPOMarHuTHOE ToJIe.
DJIEKTPOMarHuTHbIE BOJIHBI. CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH.

CeToBbie BOJIHBI. Pa3BuTue mpejcTaBieHUl O MPHUPOJE CBETA. 3aKOHBI
OTpaXEHUS U TIPEIIOMIJICHHS CBETA.

JInn3pl. @opMysia TOHKOM JIMH3BL.

Hemoncmpayuu

Konebanus MmaTeMaTH4eCKOTO U NPYKUHHOTO MasiTHUKOB.
23



Pabora anekrporeneparopa.

W3mydenne u mprueM dIeKTPOMAarHUTHBIX BOJTH.
PannocBs3s.

Pa3noxenue 6e0ro cBera B CIEKTP.
Nutepdepenius u qudpakiys cBeTa.

OTpakeHue U MpeoMIICHUE CBETA.

OnTuyeckre mpruodOpBHI.

Ilpakmuueckue 3anamus

N3yuyenune koneOaHnii MaTEeMaTHYECKOTO MAasITHUKA.

N3yyenue nuaTepPpepeHnn u qudpakium CBeTa.

DJIeMEHTbl KBAHTOBOM (PpuU3UKH

KBanToBele  cBoiictTBa  cBera. KBaHroBas  rumore3a  IlimaHka.
dortornekTpuueckuii 3P heKT.

®dusuka aroma. Mojaenu ctpoenust aroma. OnbiT Pesepdopaa.

®du3rka aTOMHOTO SApa W 3JEMEHTapHbBIX 4dacTtul. CocTaB M CTpOEHUE
aTOMHOTrO sifipa. PannoakTuBHOCTh. PalOaKTUBHBIE U3ITyUYEHUS M UX BO3JIEUCTBHE
Ha )KUBbIE OPTAHU3MBI.

Jemoncmpayuu

dotorPdekr.

DOTOdIIEMEHT.

N3nyyenune nasepa.

JInHelyaTele CIIEKTPBI PAa3JIMYHBIX BEILIECTB.

CueTyrK MOHU3UPYIOIIMX U3ITyYECHHI.

Bcesennasi u ee 3Bosronus
Crpoenue u pazsutue Beenennoit. Moaens pacuupstonieiics BeeneHnoil.
[Tpoucxoxnenue ConHeuHoir cucreMbl. CoBpemeHHas (u3HUecKas

KapTUHA MUpA.
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HNPUMEPHBIE TEMbI PEOEPATOB (1OKJIA1OB),
NHANBUAYAJIBHBIX ITPOEKTOB

Hay4dHo-TexHHYeCKUil porpecc U Npo0IeMbl 3KOJIOTUH.

buortexHonorNs ¥ reHHas nHKeHepus — rexnonornn XXI Beka.
HaHoTexHONOrMS Kak IPUOPUTETHOE HAIPaBICHUE Pa3BUTUS HAyKU U
npou3BoAcTBa B Poccurickon denepanuu.

OxpaHa OKpY’Karollel cpeabl OT XUMUYECKOTO 3arps3HEHMS.

PactBOpbI BOKpYT Hac.

YcTpaHeHue )KECTKOCTH BOJBI Ha IIPOMBIIIJICHHBIX IIPEANPUATHAX.

HcTopust BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOU XUMUH.

YTIaeBoasl U UX POJIb B )KUBOU IIPUPOJIE.

JKupbl Kak MPOAYKT NUTAHUS U XUMHYECKOE CHIPBE.

HexBaTka mpoJ10BOJILCTBUS KaK Ii100anbHas MpodiieMa YeI0BEYeCTBA U MyTH
€€ PEIICHUS.

CpeactBa THUIHEHBI Ha OCHOBE KHCIOPOACOJEPKAIIUX OPraHUYECKUX
COECIMHEHNH.

CHHTETHYECKHE MOIOLIME CPEACTBA: TOCTOMHCTBA U HEAOCTATKH.

Jepunur Oenka B NHILEBBIX MPOAYKTaX M €ro MNPEOJOJICHHE B paMKax
rJ1I00aJIbHON TIPOJIOBOJILCTBEHHOM MPOTPAMMBI.

B. U. Bepnaackuii u ero yuenue o ouocdepe.

Hcropus 1 pa3BUTHE 3HAHUN O KIIETKE.

Oxpy>karomias 4ejloBeKa Cpella U €€ KOMIIOHEHTHI: pa3ju4Hble B3IJIAIbI Ha
OJIHY Mpo0JIeMY.

[Tonynsauus Kak equHUIIA OMOJTOTUYECKON IBOTIOIUY.

[Tommynsinus Kak 9KOJIOTHYECKAS] €AMHULIA.

CoBpeMeHHbIE B3IJIAIbl HA OMOJIOTHUYECKYIO HBOJIIOLIHIO.

CoBpeMeHHbIE B3IVl HA IPOMCXOXKACHUE YEIOBEKAa: CTOJKHOBEHUE
MHEHUU.
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CoBpeMeHHbIE METO/IbI HCCIIENOBAHUS KIIETKH.

Cpenbl 00MTaHNS OPTraHU3MOB: IPUIHHBI Pa3HOOOpa3Hs.

Martepusi, GopMbI €e ABMKEHUS U CYHIECTBOBAHMS.

[TepBbiii pycckuid akagemMuk M. B. JIoMOHOCOB.

HckyccTBO M ITpoLIECC TO3HAHMSL.

@u3nKa U My3bIKaJIbHOE UCKYCCTBO.

[{BeTOMY3BIKA.

®u3nKa B COBpEMEHHOM LIUPKE.

Pu3nyecKue METOIbl UCCIEAOBAaHUS MAMATHUKOB UCTOPUH, APXUTEKTYpPhl U

HpOHSBGIIGHI/If/'I HCKYCCTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

KosmnuecTBo
Coaep:xxanue 00y4yeHus
JacoB
XUMUAA 26

Beenenue 1
Oowan u Heopzanuueckan Xumus
OCHOBHBIE MMOHATHS U 3aKOHBI XUMUU 1
[lepnognuecknili 3axkoH u llepuognueckass cucTeEMa XUMHYECKUX 2
sanemenToB /. 1. Menaeneena
CrtpoeHue BeniecTna 2
Bopna. PactBopsl 2
XUMHUYECKUE pEeaKIIuu 2
Knaccudukanus HeopraHnueckux COeIMHEHUIM U UX CBOMCTBA 2
Mertaisl 1 HEeMETaJuIbl 2
Opzanuueckan xumus
OCHOBHBIC TMOHSTUS OPraHUYECKOM XUMUHU U TEOPHUSl CTPOCHUS 2
OPTaHUYECKUX COCIMHCHUN
VYrieBoaopoasl U UX MPUPOIHBIC UCTOYHUKHU 2
Kucnopoaconepxaiiue opraHM4ecKue COeTUMHECHUS 2
A3oTcozepiKalllie Oprannieckue coequuenus. [lonumepsl 2
XUMHUS U )KU3Hb 1
XuMus 1 OpraHu3M YeaoBeKa 1
Xumusi B ObITY 2

BUOJIOI'UsA 18
buonoruss — COBOKYNHOCTH HAayK O >XHBOM mpupone. Metonsl 2
HAyYHOTO MTO3HAHUS B OUOJIOTHHU
Knerka 4
Opranusm 4
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Bun 4

DKOCHUCTEMBI 4
OU3UKA 34
BBeneunue 2
Mexanuka 6
OCHOBBI MOJIEKYJIAPHOU (PU3UKHU U TEPMOTUHAMUKU 6
OCHOBBI 2JIEKTPOTMHAMUKHU 6
KoneGanus u BOJHBI 6
DneMeHThl KBaHTOBON (PU3HKHU 6
Bcenennas u ee sBorous 4
CamocrosiTenbHas paboTa 39
Jughgpepenyupoeannviit 3auem 2
AyauTOpHAsi HATPy3Ka 78
MakcuManbHasi HAarpy3Ka 117

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTHU CTYAEHTOB

Conep:xanue 00yyenusi | XapakTepuCTHKA OCHOBHBIX BH/IOB /1eATeJIbHOCTH CTYJAEHTOB (Ha
YPOBHE YueOHBIX /1eiiCTBHI)

XUMHUA

Bseneunue PackpeiTne BKIIama XUMHYECKOM KapTUHBI MHpa B E€IUHYIO
€CTECTBEHHO-HAYYHYIO0 KapTUHY MUpa.
XapaKkTepucTUKa XUMHH KaK MPOU3BOIUTEIHLHON CUITBI OOIIECTBA.

Baxueitmue YMeHue gaTh ONpeneieHue U ONepUpoBaTh  CIEAYIOIIMMH
XUMHUYECKHE TOHSATHS XUMUYECKUMH TIOHSATHSIMHU: «BEHIECTBO», «XUMUUYECKHH JJIEMEHT),
«aTom», «MOJIEKYJa», «OTHOCUTENIbHBIE aTOMHAs U MOJEKYIspHas
MaccChl», «MOHY», «AJUIOTPOIUSL», «M30TOIBD», «XUMHUYECKAs CBS3bY,
«QIEKTPOOTPULIATENLHOCTDY, «BaJEHTHOCTbY, «CTENEHb OKUCICHUS»,
«MOJIbY, «MOJISIpHAsE Macca», «MOJSpPHBIH 00BEM TIa3000pa3HbIX
BEILIECTB», «BEILECTBA MOJIEKYJISIPHOTO M  HEMOJEKYISPHOTO
CTPOCHHS»,  «pPaCTBOPBI»,  «3JEKTPOJIUT U  HEDJIEKTPOIUTY,
«QIIEKTPOTUTHYECKAS JIACCOLUALIU, «OKUCITUTETh u
BOCCTAHOBUTENb», «OKHCIIEHHE U BOCCTAHOBIIEHUE», «CKOPOCTh
XUMHUYECKON pEeaKIHNN», «XMMUYECKOE PAaBHOBECHUEY», «YTIEPOJHBIN
CKeJeT», «(QyHKIMOHAIbHAS TPYIIAY, KH30MEPUSD).
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OCHOBHBIE 3aKOHEI
XHUMHUHU

dopMyIHpOBaHUE 3aKOHOB COXpPaHEHUSI MAacChl BEIIECTB H
IIOCTOSIHCTBA cocTaBa BCIIICCTB. YcraHoBieHue MPUYIUHHO-
CJIICICTBEHHOW CBSI3W MEXIY COJCPKAHHEM JOTHUX 3aKOHOB H
HaMCaHUEM XUMHYECKHX (OPMYI U ypaBHEHUH.

PackpeiTie (Qusnueckoro cmpicia cumMBoMKU [lepruoamdeckoit
Tabnuipl Xxumuueckux sneMentoB J[. M. MenneneeBa (HOMepoB
JNeMEeHTa, Tepuoja, TPYNIbl) W  YCTAHOBJICHHE TMPUYUHHO-
CJIEICTBEHHOM CBSI3M MEX]y CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSAMHU
W3MEHEHUS CBOMCTB DJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B
Iepuoaax u rpymnimax.

XapaKTepucTHUKa 3JIEMEHTOB MaJIbIX MEPUOJIOB 10 MX IMOJOKCHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

OCHOBHBIE TCOPHUU
XUMHUHU

VYCcTaHOBIEHUE 3aBHCHMOCTH CBOWCTB XWMHUYECKHX BEILECTB OT
CTPOEHHS aTOMOB 00pPa3yIOIIUX UX XUMUYECKUX FJIEMEHTOB.
XapakTepUCTUKAa BaXHEHIIMX THUIIOB XUMHUYECKMX CBA3CH U
OTHOCUTEJIBHOCTH 3TOW Tunojoruu. OOBSCHEHHE 3aBUCUMOCTH
CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHUS KPUCTAIUIMUECKUX
PEILETOK.

dopmynupoBaHue OCHOBHBIX II0JIO>KEHUI Teopun
ANEKTPOJUTUYECKON TUCCOLMALNN U XapAKTEPUCTUKA B CBETE ITOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUM.
@OpMYyJIIMPOBAHUE OCHOBHBIX IIOJIOKEHUW TEOPUM XHUMHUYECKOIO
CTPOEHHUSI OPraHMYECKHUX COCIUHEHUH M XapaKTEpUCTHKAa B CBETE
O9TOM TEOPUM CBOMCTB BAKHEHMIIMX MPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHUYeCKNX COEIMHEHUI.

Baxneiinue BelecTsa u
MaTepUalIbl

XapakTepucTUKa CTPOCHHUSI aTOMOB M KPUCTAJVIOB U HAa 3TOW OCHOBE
— o0mmx (U3NYECKUX U XUMHUYECKHUX CBOWCTB METAUIOB U
HeMeTaJUIoB.  XapaKTepUCTHKa COCTaBa, CTPOEHHUS, CBOMCTB,
MIOJIyYEHUS ¥ IPUMEHEHUE Ba)KHENIIINX HEMETAIIIOB.
XapakTepucTuKa COCTaBa, CTPOCHUS M OOLIUX CBOMCTB BKHEUIIINX
KJIACCOB HEOPTraHUYECKUX COCIUHEHHM.

Onucanue coctaBa M CBOWCTB B@XHEWIIMX MpPEJCTaBUTENEH
OpPraHMYECKHUX COEMHEHHI: MEeTaHoJIa ¥ 3TaHOJIa, CI0XKHBIX 3(PHUPOB,
JKUPOB, MbUI, KapOOHOBBIX KHUCJIOT (YKCYCHOM  KHCIOTHI),
MOHOCaXapua0B (TJTIOKO3BI), JMcaxapuyioB (caxapo3sl),
MoJIMCaxapuaoB (Kpaxmasa

U LEJUII0JIO3bl), AaMHMHOKHUCIOT, O€NKOB, MCKYCCTBEHHbIX U
CUHTETHUYECKUX MOJIHMEPOB.

XUMHYECKHUH SI3BIK U
CHUMBOJIMKA

Hcnonb3oBanue B y4eOHOH M TMPO(EeCCHOHAIBHOW JesITeIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

HaspiBanne  W3y4eHHBIX  BEIIECTB [0  TPUBHUAIBHOM  WIHU
MEXIYHAPOJAHOW HOMEHKJIAType W OTpPaKEHHE COCTaBa ITUX
COEIMHEHUH C MOMOIIBI0 XUMUYECKUX (popMyII.

OTpakeHHMe XUMHUYECKHX IIPOLECCOB C IOMOUIBIO YpPaBHEHMI
XUMUYECKUX PEAKIUH.

XUMUYECKUE PEAKIINU

OObsicHEeHHE CYIIHOCTH XUMHUYeckux mnpoueccoB. Kiaccuduxamms
XUMUYECKUX PEAKLUH 10 Pa3JIMYHBIM IIPU3HAKAM.

XuMU4ecKui BrimmotHEHE XMMUYECKOTO SKCTIEPUMEHTA B MOJTHOM COOTBETCTBHH
HKCIIEPUMEHT C TpaBUJIaMU TEXHUKU OE30MMaCHOCTH.
Habmionenue,  ¢ukcupoBaHue W ONHMCAHHE  PE3YJIbTATOB
MIPOBEJCHHOTO KCIIEPUMEHTA.
XuMuueckast IIpoBenenne CaMOCTOSITEIILHOTO MOKMCKa XHUMHYECKOM
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nHpopMmanus

UH(pOpPMAIMU C MCIOJIB30BAHUEM DPA3IMYHBIX NCTOYHHKOB (HAy4HO-
HOMYJSPHBIX H3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCcOB
WuTepHeTa); HMCHONB30BAaHHE KOMITBIOTEPHBIX TEXHOJIOTHH IS
0o0paboTKM W Tepeladyn XUMHYECKOW HWHPOpMauu U ee
IPE/ICTaBICHUS B Pa3JIMUHBIX (hopMax.

[TpoduisHoe 1
npodeccHoHaIbHO
3HAYNMOE COJIEPHKAHUE

OOBbsiCHEHHE XUMHUYECKUX SBJICHUH, MPOUCXOISIIUX B MPHUPOJE,
OBITY U Ha POU3BOJICTBE.

CobmtofeHne mpaBWJI 3KOJIOTMYECKH TIPaMOTHOTO TOBEJICHHS B
OKpYKalolleu cpene.

OneHka BIMSHMUS XMMHYECKOTO 3arpsi3HEHUS OKPY’KAIOLIEH cpenbl
Ha OPraHN3M YeJIOBEKA U APYTUE )KUBbIE OPTaHU3MBI.

Cobmtonenne mpaBwil 0€30MaCHOTO OOpalleHUs] ¢ TOPIOYUMH U
TOKCUYHBIMH BEILIECTBAMH, JIAOOPATOPHBIM 00OPYJOBAHUEM.
Kputnyeckass OIeHKa IOCTOBEPHOCTH XHMHUYECKOH HH(pOpMaIum,
IIOCTYNAIIEH U3 pa3HbIX HCTOYHHUKOB.

BUOJIOI'Us

buonorusa — 3HAaKOMCTBO C O0BEKTaMH U3Yy4€HUs] OMOJIOTHH.

COBOKYIIHOCTB HayK O BoisiBienne posu  Ouosiorn B (POPMHUPOBAHUU  COBPEMEHHOM

JKUBOMU NPUPOAE. €CTECTBECHHO-HAYYHOM  KapTMHBI  MHpa W IPaKTHYECKOH

Mertoasl Hay4HOTO JESATEIBHOCTH JIFOIEH.

IIO3HAHUs B OMOJIOTHH

Kierka 3HAKOMCTBO C KJIETOYHOW TEOpUEH CTpPOEHUs OpraHu3MOB.
[ToyueHne  mpeiacTaBleHHs O  pOJIM  OPraHMYECKHX U

HEOPraHUYECKUX BEIIECTB B KIIETKE.

3HaHUE CTPOEHUS KJETOK IO pe3yiabTaraM pabdOThl CO CBETOBBIM
MHUKPOCKOIIOM.

VYMeHue OIUCBhIBaTh MUKpOINpenapaTbl KJIETOK pacTeHuil. YMeHue
CpPaBHMBAaTbh CTPOCHUE KIETOK PAaCTEHUH M JKUBOTHBIX 110 TOTOBBIM
MHUKpOIpernaparam.

Opranusm

3HaHME OCHOBHBIX CIIOCOOOB pa3MHOXKEHUSI OpraHU3MOB, CTaaui
OHTOI'EHE3a Ha IIPUMEpE YEIIOBEKA.

3HaHME NMPUYKH, BbI3bIBAIOIINX HAPYIIEHUS B Pa3BUTUH OPTraHU3MOB.
YMeHHEe  MONb30BaTbCid  TIEHETUYECKOM  TEPMUHOJIOTHMEH U
CHUMBOJIMKOM, PEeIIaTh MPOCTEUIINE TEHETUYECKUE 3a/1a4H.

3HaHuEe OCOOCHHOCTEH HACIEeICTBEHHOM M HEHAaCJeACTBEHHOU
M3MEHYUBOCTH U MX OMOJOTMYECKON POJIM B SBOJIIOIMH KUBOTO.

Bun

VYMeHue aHamu3upoBaTb M OLGHHMBATh DPAa3UYHBIE T'HIIOTE3bI
IIPOUCXOXKACHUS KU3HU Ha 3emiIe.
VYMeHue TpOBOAUTH  ONHCAHHE
MOP(}OIOrHYEeCKOMY KPUTEPHIO.
Pa3zButue crnocoOHOCTEH SCHO M TOYHO H3JIaraTb CBOM MBICIH,
JIOTHYECKH OOOCHOBBIBATh CBOIO TOYKY 3PEHHsS, BOCIPHHUMATHh H
aHaAJM3UPOBaTh MHEHHUs COOECEeHUKOB, NMPHU3HABasl MPaBO JAPYroro
YeJI0BeKa Ha HHOE MHEHHE.

YMeHue [10Ka3blBaTh pOJCTBO YEJNOBEKA W MIIEKONUTAIOMINX,
OOIIIHOCTH U PAaBEHCTBO YEIOBEYECKHX pac.

ocobell omHOro BHUIAa II0

DKOCUCTEMBI

3HaHHE OCHOBHBIX DJKOJOTHYECKHX (PAKTOPOB M WX BIUSHUS Ha
OpPraHu3MBl.

3HaHHE OTIMYUTEIBHBIX MPHU3HAKOB HMCKYCCTBEHHBIX COOOIIECTB —
arpodKOCHCTEM.

[TonyueHue mpencTaBICHUS O CXEME€ JKOCHCTeMBl Ha MpuUMepe
onocdepsl.
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JleMOHCTpanysi  yMEHHsS TIOCTaHOBKH  IIeJIeld  JeSTEIbHOCTH,
IUIAHUPOBAaHHE COOCTBEHHOW JESTENBHOCTH ISl JOCTHIXKCHUS
NOCTABJICHHBIX LIEJICH, MPEABUICHUS BO3ZMOXHBIX PE3yJIbTaTOB ATHUX
JCUCTBH, OpraHW3allid CAMOKOHTPOJSI W OLCHKH IOJYYSHHBIX
PE3YJIbTaTOB.

OO0yuenue coOIIIOICHHUIO TIPAaBUII TIOBEACHHUS B IPUPOAE, OEpPEeKHOMY
OTHOUICHUIO K OMOJIOTMYECKHM 00BeKTaM (PacTeHUSIM U JKUBOTHBIM
1 UX COOOIIEeCTBaM) U UX OXpaHe

PU3UKA

Bseneunue

Pa3zButue crnocoOHOCTEH SICHO W TOYHO H3JIaraTb CBOM MBICIIH,
JIOTUYECKH OOOCHOBBIBaTH CBOIO TOYKY 3pEHUS, BOCIPUHUMATh U
aHAJM3MPOBaTh MHEHHUsI COOECEIHUKOB, MPU3HABAs MPaBO APYroro
YeJIOBEKa Ha THOE MHEHHE.

[TpuBeneHre MPUMEPOB BIUSHUS OTKPBHITUH B (U3UKE HA MPOTPECC B
TEXHUKE U TEXHOJIOTMH POU3BOJICTBA.

Mexanuxa

Kunematuka

O3HaKOMIJIEHHE CO CIIOCOOAMH ONMHCAHUS MEXaHUYECKOIO JBHIKEHH,
OCHOBHOM 3a71aueii MEXaHUKH.

W3ydyeHre  OCHOBHBIX  (PU3MYECKMX  BEIUYMH  KUHEMATHUKH:
MepeMENIeHHs, CKOPOCTH, YCKOPEHHUS.

HaGnronenue  OTHOCUTEIBHOCTH  MEXAaHHYECKOI'O0  JBHIKECHH.
dopMyIMpPOBAHUE 3aKOHA CIIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABHMKEHUS (Ha
npuMepe CBOOOIHOTO TMAACHHUS TET) M PaBHOMEPHOTO JIBUIKCHUS
TeNa Mo OKPY>KHOCTH.

HOHI/IMaHI/Ie CMBICJIa OCHOBHBIX (1)I/I3I/I‘-IGCKI/IX BCJIMYHUH,
XapaKkTEepU3YIOIIUX PaBHOMEPHOE JIBI)KEHHUE Tella TI0 OKPYKHOCTH.

JnHamuka

[Tonnmanue  cMbicia  Takux  (QU3WYECKUX  MOJENEH,  Kak
MaTepHuajibHas TOYKa, MHEpLUaIbHas CUCTEMA OTCYETA.

M3mMepeHne Macchl Tena pa3ivuHbIMU criocobamu. M3mepenue cui
B3aUMOJCUCTBUA TeN. BbluKClIieHHE 3HAYE€HHS YCKOPEHHUSA TeENl 110
W3BECTHBIM 3HAYEHUSIM JEHCTBYIOIUX CHJI U MacC TeJl.

VYMeHue pa3nuyarth CUIy TsDKeCTH U Bec Tena. OObsCHeHHME U
IIPUBEJICHUE ITIPUMEPOB SIBJICHUS HEBECOMOCTH.

[TpruMeHeHne OCHOBHBIX MOHATHUH, (OPMYJ M 3aKOHOB JTUHAMUKH K
PEIIEHUIO 3a/1a4.

3aKOHBI COXpPAHCHUS B
MCXAaHUKE

OOBsiCHEHHE PEaKTUBHOTO JIBUKEHHS Ha OCHOBE 3aKOHA COXpPaHEHUs
uMItynbca. IIpuMeHeHne 3akOHAa COXpaHEHUs MMIyJIbca I
BBIYMCIICHHUS] U3MEHEHHI CKOPOCTEN TEII IIPU UX B3aUMOACUCTBUSAX.
Bbruncnenne paboThl cUJl M U3MEHEHUS KHHETHYECKOW SHEpruu
Tena. Beluncienue noTeHuaabHON SHEPTUH TEJ B TPAaBUTALIOHHOM
nosie. XapakTepUCTUKA MMPOU3BOIUTEIBHOCTH MAIIVH U JBHTaTeNei
C UCIOJIb30BAHUEM ITOHATHUSI MOIIHOCTH.

OcHo6bl MONEKYIAPHOU DUUKU U MEPMOOUHAMUKU

MonexynspHas puznka

dopmMyIUpOBaAHUE OCHOBHBIX MOJIOKEHU N MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. BhINOIHEHHE HKCIEPUMEHTOB, CIIYXKaIIUX
000CHOBaHHEM MOJIEKYJIIpHO-KMHETHYeCKOo Teopuu. Habmonenue
OpOYHOBCKOTO JIBIKEHUS U siBIeHUs nuddy3un.

Omnpenenenne napaMeTpoB BEIIECTBAa B ra3000pa3HOM COCTOSTHUM Ha
OCHOBAHUU YPaBHEHMS COCTOSIHUS UJI€aJIbHOTO Ta3a.

IIpenacraBnennie B Bujae Trpaduka HU30XOPHOTO, H300APHOTO U
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M30TEPMUYECKOTO MPOIECCOB. Bhruncienue cpelHel KUHETUYECKOM
SHCPTHUU TCIJIOBOTO ABUIKCHUA MOJICKYJI 110 HU3BECTHOU TCMIICPATypC
BeniecTa. Mi3mMepenue BIaKHOCTH BO3TyXa.

TepmoanHamuka

OKCHEPUMEHTAIILHOE HCCIIEI0BAaHUE TEIJIOBBIX CBOMICTB BEILLECTBA.
Pacuer kommuecTBa TENJIOTHI, HEOOXOAMMOIO Il OCYIIECTBICHUS
mpouecca IpEeBpalieHWs BEHIECTBA M3  OJHOIO  arperaTHoro
COCTOSIHUS B IPYTOE.

Pacuer wu3MeHEHMsI BHYTPEHHEW DSHEpruu Tel, paboTbl U
NIEPEJaHHOrO0 KOJUYECTBA TEIUIOTHI HA OCHOBAHMM IIEPBOIO 3aKOHA
TepMonuHAaMHUKH. OOBSCHEHHE TPUHIMIIOB JEHCTBUSA TEIIOBBIX
MaIlIMH.

OcHo8b1 271eKMPOOUHAMUKU

DJIEKTpOCTaTHUKA

Breruncnenre cuil B3aMMOJEHCTBUSL TOYEYHBIX  DIEKTPUYECKHUX
3apsz0B.

Belunciienre HalpsHKEHHOCTH U IOTEHIMANIA 3JIEKTPUYECKOrO I0JIA
OJIHOTO U HECKOJIBKMX TOYEUYHBIX 3apsI/I0B.

W3mepenne pasHOCTH ITOTCHIUATIOB.

IIpuBeneHne  npUMEpoOB  NPOBOAHUKOB,  IUIJIEKTPUKOB U
KOH/JIEHCAaTOPOB.

Habmtoienue siBiieHUs 3JIEKTPOCTATUYECKOW MHAYKLIUU U SBICHUS
NOJISIPU3ALUU JUDJIEKTPUKA, HAXOJALIETOCS B DJICKTPUYECKOM I10JIE.

ITocTossHHEBIN TOK

N3mepenne MomiHocTH 3ekTpudeckoro toka. M3mepenne DJC u
BHYTPCHHETO CONPOTHUBIICHHSI ICTOYHHUKA TOKA.

COop ¥ WUCHBITAaHUE DJJICKTPUUYSCKUX IENeH C  pa3IudHbIM
COCJIMHEHUEM MPOBOJIHUKOB, PACUET UX NMapaMeTPOB

MaruurtHoe noJe

HaGnronenue aeicTBUsS MarHUTHOTO TMOJIsi HA TPOBOJHUK C TOKOM,
KapTUHOK MarHUTHBIX MOJICH.

dopmynupoBaHUE MpaBuia JIEBOM pyKH ISl OIpeneTeHHs
HAIpPaBIIEHUS CHIIbI AMIIepa.

Boruncnenne cuii, AEUCTBYIOIIMX Ha MPOBOJHUK C TOKOM B
MarHuTHOM noue, OO0BsICHEHHE MpUHIHUIIA JIEHCTBUS
AIIEKTPOABUTATESL.

WccnenoBanue siBIEHUS AIEKTPOMATHUTHON MHAYKIUH.

Konebarnus u 6onmvl

Mexanuueckue
KoJIeOAHUS U BOJITHBI

[TpuBenenne mpuMepoB KojedarenbHbIX JIBHKeHUH. MccnenoBanue
3aBHCHMOCTH TepHoja KoyieOaHUl MaTeMaTUYeCKOro MasiTHUKa OT
ero JUIMHBI, Macchl M aMIUINTyAbl KojeOanuil. OmnpexneneHue
YCKOpEHUs CBOOOJHOTO MaJE€HHUS C TOMOIIbI0 MaTEeMaTHYeCKOIo
MasITHUKA.

HaGnronenue xonebanmii 3Byuarero Tena. [lpuBeneHue 3HaueHUS
CKOpPOCTH paclpOCTPaHEHUs 3ByKa B PA3JINYHBIX CPEAaX.

YMeHue o0bsICHITh UCIIOJIb30BAHNE YIBTPAa3ByKa B MEJIULIMHE.

DJIEKTPOMAarHuTHHIE
KoJ1e0aHusl U BOJHBI

HaGnronenune ocrusuiorpaMM rapMOHUYECKUAX KOJICOAHUM CHITBI TOKA
B LIEMH.

OOBsicHeHHE TPEBpaIIeHNsS YHEPTUU B HACATHHOM KOJIeOATEITHhHOM
KOHTYPE.

W3ydyenue ycTpolcTBa M NpHHLIMIA JEUCTBUSA TpaHchopMaTopa.
AHan3 cxeMbl Mepeau IEKTPOIHEPTUN Ha OOJBIINE PACCTOSHHUSL.
[IpuBenenve TpPUMEPOB BHUJOB  PAAUOCBI3U. 3HAKOMCTBO C
YCTPOMCTBAMHM, BXOJSIUMHU B CUCTEMY PAJINOCBA3H.

OOcyxeHne 0COOCHHOCTEH pacpOCTpaHEHUsT PAMOBOIIH.
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CBEeTOBBIE BOJIHEI

[IpuMeHeHne Ha MPAKTHKE 3aKOHOB OTPAXKEHUS W TMPEITOMIICHHS
CBETa MpHU pemieHuu 3anad. HabmioneHue siBieHus Iudpakiuu U
JIMCIIEPCUU CBETA.

YMeHue CTpouTh H300paKEHUs MPEIMETOB, 1aBaeMbIC IJMH3AMHU.
PacueT onTudeckoil CHIIBI TUH3EI.

Dnemenmol K8AHMOBOU Pu3UKU

KBauToBbIe cBOMCTBA
CcBeTa

Hab6nronenue doroanekrpuueckoro 3ddexra. Pacuer MakcumanbHOM
KHMHETUYECKOM YHEPTUU IEKTPOHOB MpH (HoTodhdeKTe.

dusuka atoma

dopmynupoBanue noctynaroB bopa. Habmronenue nuHeivyaroro u
HEIPEPHIBHOTO CIIEKTPOB.

Pacyer yacTOTHI U JUIMHBI BOJHBI UCITYCKaEMOT'O CBETA MPU Mepexoie
aTOMa U3 OJIHOT'O CTallMOHAPHOI'O COCTOSIHUS B IPYTOE.

OO0bsicHeHHe MPUHIIMIIA ACWCTBUS Ja3epa.

®du3uKa aTOMHOTO f/1pa
Y 3JIEMEHTAPHbBIX YaCTHUIL

HaGnronenue TpekoB anbga-uacTuil B  Kamepe BuibcoHa.
Perucrpanus siiepHbIX U3JIy4eHH ¢ moMolblo cueTdrka [elirepa.
Pacuer OHCPIUU CBA3U ATOMHBIX AOCP.

[ToHnMaHKe LEHHOCTHM HAy4YHOIO IMO3HaHMS MMpa He BOOOLIe s
YeJoBeUeCTBA B II€JIOM, a ISl KaXA0ro OOyYaromerocsl JHNYHO,
LEHHOCTH  OBJAJ€HHs] METOJOM HAay4yHOro IO3HaHUA  JUIs
JOCTHIKCHUS YCIICXA B J1Ir000M BUJC HpﬁKTH‘-IGCKOfI ACATCIIbHOCTH.

Bcenennas u ee 960J1I0UUA

CtpoeHue u pa3BUTHE
Bcenennon

OO0BsicHeHrne MOJIeNH paciupsitonieiics Beenennoi.

[IpoucxoxaeHue
COJIHEYHOU CUCTEMEI

HabGmonenue 3Be3n, JlyHel u maner B Teneckorn. Habmionenue
COJIHEYHBIX IIITEH C ITIOMOIIBIO TEJIECKOMIA.
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YYEBHO-METOJIUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
MNPOI'PAMMBI YYEBHOM JUCLUIIJINHBI
«ECTECTBO3HAHMUE»

OcBoenne mporpaMMbl ydeOHOW  aucruIuimHbl  «EcTecTBO3HaHME»
npeanosjaraeT Haiuuue B NpodecCHOHATbHOM 00pa3oBaTeNbHON OpraHU3aluiy,
peanu3yronieil 00pa3oBaTebHYI0 MPOrpaMMy CpeIHero oO0Iiero oOpa3oBaHUs B
npenenax ocBoenus OIIOII CIIO na 6a3e OCHOBHOro 00IIero 0Opa3zoBaHUS,
y4eOHbIX KaOMHETOB MO (U3MKE, XUMHUU, OHOJOTHHM, B KOTOPBIX HMEETCS
BO3MOYKHOCTh O0O€CIEYUTh CBOOOJHBIN nocTyn B MHTEpHET BO BpeMsl y4yeOHOTro
3aHATHS U B TIEPUOJ] BHEYUEOHOM 1eITeTbHOCTH 00yUYarOIINXCA.

B cocraB kabuHETOB 10 (hU3UKE, XUMUHU, OUOJIOTUU BXOJST JIaDOPAaTOPHH C
71a00paHTCKON KOMHATOM.

[Tomemennst KaOWHETOB (PU3MKW, XHUMHUH UM  OHOJOTHH  JIOJIKHBI
YIOBIETBOPATh TpeboBaHusaM CaHUTApPHO-IIUACMHUOJOTUYECKUX TMPAaBWI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wm OBITh OCHAIIEHBl THIIOBHIM
o0opyZ0oBaHWEM, YKa3aHHBIM B HACTOSANIUX TpPEOOBAaHUSAX, B TOM YHCIIC
CHEUAIN3UPOBAaHHOW  y4eOHOW  MeOenpl0 M CpeacTBaMM  OOydeHwus,
JOCTAaTOYHBIMH ~ JJII  BBIMIOJTHEHUST TPEOOBAaHWUN K YPOBHIO  IMOATOTOBKHU
oOyyJarommxcs.

B kabuHerax JOMKHO OBITH  MyJIbTHMEIUHHOE  OOOpYIIOBaHUE,
MOCPEACTBOM  KOTOPOTO  YYacTHMKM  OOpa3oBaTENbHOTO Ipollecca MOTYT
IPOCMAaTPUBATh BU3YAIbHYIO HWH(pOpManmio mo (U3MKe, CO3/1aBaTh MPE3CHTAINH,
BUJIEOMATEPHAIIBI H T. TI.

B COCTaB y‘l€6HO-MCTOJII/I‘I€CKOI‘O )51 MaTCpUAIIbHO-TCXHUYCCKOTO
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o0ecrniedeHurs mporpaMMbl yueOHO# TucuIuiniabl « EcTecTBO3HaHNE» BXOMST:

e MHOTO(YHKIIMOHAIBHBIM KOMILJIEKC MPEIo1aBaTers;

® HarJsIJIHble NOCOOMS (KOMIUIEKTHI y4€OHBIX TaOJIMII, IJIAKaTOB, IOPTPETHI
BBI/IAIOIMXCS YUEHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);

¢ HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE CPEJICTBA,

® HKPAHHO-3BYKOBBIE [TOCOOUS;

® KOMILJIEKT 3JIEKTPOCHA0KEHNsI KaOUHETOB;

® TEXHUYECKHE CPENCTBAa OOYyUEHUS;

e JIEMOHCTpAIIMOHHOE 00OpyJa0BaHHE (0OOIEro Ha3HAYEHUS U TeMaTHYECKUe
HaOOpBHI);

e jnaboparopHoe oOopynoBaHue (OOIIEr0 Ha3HAUYE€HUS W TEMaTHYECKUE
HAaOOpbl, B TOM 4YHUCJIE€ [ TIOCTAHOBKM JEMOHCTPALIMOHHOIO U
YYEHHUYECKOT0 3KCIEPUMEHTA, PEAKTHUBBI);

® CTaTMYECKHE, TMHAMHYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3AaTOYHbIE MOJEIH,
BKJIIOYasl HaTypaJIbHbl€ OOBEKTHI;

e BCIIOMOTraTelIbHOE 000PYI0BAHUE;

® KOMIUIEKT TEXHUYECKOWN JTOKYMEHTAllUH, B TOM YHMCJIE NAaclopTa Ha CPECTBA
0oOy4eHMsI, HHCTPYKLMHU MO UX UCIIOJIb30BAHUIO U TEXHUKE O€30I1aCHOCTH;

e OuOMMOTEUHBIN (HOH/I.

B Oubmuoreunbli (QOHA BXOIAT Y4YEOHUKH, Y4EOHO-METOJIUYECKUE
koMiiektel  (YMK), oOecneunBaromye OCBO€HHE Y4YEOHOW JAMCLMIUIMHBI
«EcrecTBO3HaHUE», PEKOMEHJOBAHHBIE WM JOIYIIECHHBIEC Ui HCIIOJIb30BAHUS B
npodeccuoHaNbHBIX o0pa3oBaTeIbHbIX OopraHu3aIusx, peanu3yronmx
o0pa3oBaTeNpbHyI0 MPOTpaMMy CpeAHero ooumero oOpa3oBaHHs B THpeaenax
ocBoenust OIIOIT CTIO na 6a3e 0ocHOBHOTO 00IIIero 00pa3oBaHus.

bubmuoreunsii oA  MOKET  OBITh  JIONMOJHEH  (PUBUYECKUMHU
SHIMKIONEANSIMH, aTjacamH, CJIOBAapsSMH, CIHPABOYHHKAMHU MO (PU3MKE, XUMHH,
OMOJIOTMH, HAYYHOW M HAYYHO-TIOMYJISIPHOM JIMTEPATYypOl €CTECTBEHHO-HAYYHOTO

COJICPIKAHUSI.
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B  mpouecce  ocBoeHuss  mporpamMMmbl  y4eOHOM  JUCIUIIMHBI
«EcTtecTBO3HaHME» CTYAEHTHl JOJDKHBI HMMETh BO3MOXHOCTH JIOCTyna K
AJNIEKTPOHHBIM Y4YeOHBIM MaTepuajaM [0 €CTeCTBO3HAHUIO, BKIIOYas (PU3HKY,
XUMHIO, OHOJIOTHIO, HMMEIOIMMCA B CBOOOJHOM Joctyne B cetu HMHTepHer

(2NIEKTPOHHBIM KHUTAM, MPAKTUKyMaM, TectaMm, Marepuaiam EI'D u np.).
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