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HOACHUMTEJBHASA 3AIINCKA

[Iporpamma o011eo0pazoBaTebHON y4ueOHOMI JUCIUTUTUHBI
«EcrecTBO3HaHWe» ~ TIpenHa3HaueHa  JUISl  M3YYEHUS ~ €CTECTBO3HAHUS B
npodeccuoHaNbHbIX o0pa3oBaTeIbHBIX OpraHu3alusX, peanu3yronmx

o0pa3oBaTeNIbHYIO MPOrpaMMy CpeHEro o0IIero oopa3oBaHus B Mpejiesax OCBOSHUS
OCHOBHOH npodeccruoHanbHoi odpazoBarensHoi mporpammel CITO (OITOIT CITO) Ha
0a3ze OCHOBHOro 001Iero oOpa3oBaHUs, MPU MOATOTOBKE CHEHUAIHUCTOB CPETHErO
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuiit ®I'OC cpemnero oobmero
oOpa3oBaHus, MPEABABIIEMBIX K CTPYKTYpE, COJACPKAHUIO W PE3yJIbTaTaM OCBOCHUS
y4eOHON aucIUILIuHBI «ECcTecTBO3HAHWEY», B COOTBETCTBUM C PEKOMEHIAITUSMU TIO
OpraHu3allid TOJIYYEHHUsI CpeaHero oOmiero oOpa3oBaHUA B Ipejeiax OCBOCHUS
o0pa3oBaTeNIbHBIX MPOTpaMM CpeAHero mpodeccruoHanbHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOTO  o0miero oOpa3oBaHusi C€ ydeToM TpeboBaHuid  (enepanbHBIX
roCyapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB W TMoJiydaemou mpodeccun wiu
CHEIUATBHOCTU CPEAHETo MpodeccuoHaIbHOro oOpa3zoBanus (muckMo JlemapraMenTa
roCyJapCTBEHHOW TOJUTUKU B cdepe mnoAroroBku padouumx kaapoB u IO
MunobOpHayku Poccuu ot 17.03.2015 Ne 06-259).

Copnepxanue mporpamMmbl «EcCTeCTBO3HAHWE» HAMPABICHO HA JOCTHXKEHUE
CJICAYIOIINX
neJen:

® OCBOCHME 3HAHMM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTHHE MHpa H
METOJIaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C Ham0oJiee€ BaXXHBIMU HACSIMU U
JOCTIDKCHUSIMU  €CTECTBO3HAHUS, OKA3aBIIMMU OTPEEISIoNIee BIUSHUE Ha
pa3BUTHE TEXHUKHU TEXHOJIOTHH;

® OBJIQJICHUE YMCHUSMU TMPUMEHSATH TMOJYYCHHBIC 3HAHUS JUISI OOBSICHEHUS
SBJICHUM OKPYXKAIOIIETO MUpPa, BOCHPUATHS WH(OpPMAIUU E€CTECTBEHHO-
HAy4yHOTO M  Npo(EeCCHOHATBHO  3HAYMMOTO  COJEpKaHUs, Ppa3BUTHE
WHTEJUICKTYaJIbHBIX, TBOPYECKUX CITOCOOHOCTEH M KPUTHUYECKOTO MBIIIJICHUS B
XOJ€ MPOBEACHUS MPOCTEUIINX MCCICAOBAHNUM, aHAIN3A SIBICHUN, BOCIPUSTHUS
Y MHTEPIPETAIUN €CTECTBCHHO-HAYYHON WH(OPMAITUH;

® BOCMUTAHUE YOEXKICHHOCTH B BO3MOXKHOCTH TMO3HAHUSI 3aKOHHOUW MPHUPOJBI U
WCITIOJIb30BAHUS JOCTUXKEHUN €CTECTBEHHBIX HAYK JJI PAa3BUTHS IIUBUIIN3AIUN U
MOBBINICHUS KAYECTBA )XKU3HU;

® TMPUMEHECHHE  ©CTeCTBCHHO-HAyYHBIX  3HaHUH B  MpodecCHOHATHHOU
NEATEILHOCTH W IOBCEOHEBHOM JKU3HM JUIT oOecieueHust Oe30MacHOCTH
KU3BHEJEATEIPHOCTH, TPAMOTHOI'O MCIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHH;
OXpaHBbI 3JI0POBBSI, OKPY>KAIOIIECH CPeIbI.

B mporpamMmy BKIIIOYEHO COAEp’KaHHUE, HAMpaBJIeHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUNA, HEOOXOAUMBIX il kadecTBeHHOro ocBoeHus OITOII CITO
Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHUs C TIOJYYEHHEM CpPEIHEro oOIIero
oOpa3oBaHuUs; MPOTPaMMBbI TIOJIFTOTOBKY CHeIuanucToB cpeaHero 3seHa (I1TICC3).

[Iporpamma yueOHOM quciuIInHbl « EcTecTBO3HAHME) SIBISETCS OCHOBOM IJIs
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pa3paboTKu paboymx TporpamMm, B KOTOPBIX MpodecCHOHANTbHBIE 00pa30oBaTEIbHBIC
OpraHu3alliy, pealn3yrone o0pa3oBaTeIbHYI0 IIPOrpaMMy CPEIHEro OOIIEero
obpazoBanus B mnpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOrO OOIIEro
oOpa3oBaHus, YTOUHSIOT COJiepKaHHue yueOHOro MaTepualia, mociieI0BaTeIbHOCTh €ro
W3Y4YeHHUs, paclpeieieHne Y4YeOHBIX dYacoB, TEMaTUKy pedepaToB (JI0KIaI0B),
WHJUBUAYAJIbHBIX TPOEKTOB, BUILI CAMOCTOSATENIBHBIX Pa0dOT C y4eToM CrHenupuKu
MIPOTPaMM IOJATOTOBKHY CIIEIIMAIMCTOB CPETHETO 3BEHa, OCBanBaeMon MpodecCun Uiu
CIICIIMAJIBHOCTH.

[Iporpamma MOXET  HCIOJB30BATHCS  APYTUMHU  MPOGECCHOHATHHBIMU
o0pa30BaTeIbLHBIMI OPTAHU3AIMSAMH, PEAUTH3YIOMUME 00Pa30BaTEIBHYIO MPOTPAMMY
CpemHero oomero o0pa3oBaHus B Mpeeinax OCBOSCHUS OCHOBHOU MPOQeCCHOHATBHOMN

oOpazoBarensHOil Tporpammbl CIIO Ha 06a3e OCHOBHOTO OOIIEro oOpa3oBaHUS
(IIICC3).



OBIIAS XAPAKTEPUCTHKA YUYEBHOU JTUCHUITLINHBI
«ECTECTBO3HAHUE»

EcrecTBO3HaHME — HayKa O SIBJIEHUAX M 3aKOHAaX Mpuponabl. CoBpeMEHHOE
€CTECTBO3HAHUE BKJIIOUYAET MHOYKECTBO €CTECTBEHHO-HAYUYHBIX OTPACIEl, U3 KOTOPBIX
HamOoJiee BaXKHBIMU SABISIIOTCA (Qu3nuka, XuMus U Ouosorus. OHO OXBaThIBaET
HIMPOKHUIM CHEKTp BOMPOCOB O pPa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPHUPOIBI,
KOTOPBIE MOKHO PACCMaTpUBaTh KaK €IMHOE LEJIOE.

EcTecTBeHHO-Hay4UHbIC 3HAHMS, OCHOBAHHbBIC HA HUX TEXHOJIOTUU (POPMUPYIOT
HOBBIM 00pa3 >ku3HU. BBICOKOOOpa30BaHHBIA YEIIOBEK HE MOXKET TUCTAHIIUPOBATHCS
oT (yHIAMEHTAIBHBIX 3HAHUNW 00 OKPYKAIOIMIEM MHpE, HE PHUCKYS OKa3aThCs
OecroMOIHBIM B TpodeccruoHalbHO  AesTenbHOCTH. JIi060o€e mepcrneKTHBHOE
HAMNpaBJICHUE JCATEIBHOCTH YEJIOBEKAa MPSIMO WM KOCBEHHO CBSI3aHO C HOBOM
MaTepuaibHONU 0a30if ¥ HOBBIMH TEXHOJOTHSIMU, U 3HAHUE UX €CTECTBEHHO-HAyYHOU
CYIIIHOCTH — 3aKOH ycIiexa.

EcrecTBO3HaHHE — HEOThEMIIEMAsi COCTABIISIONMIAS. KYJIbTYPBI: OIMpPEAEss
MHPOBO33pEHUE YEJIOBEKAa, OHO TMPOHUKAET M B TYMaHWUTapHyIO cdepy, U B
OOIIIECTBEHHYIO KU3Hb. PanyioHanbHbIii €CTECTBEHHO-HAYYHBI METO/I,

c(hOpMHUPOBABIIIUICS B paMKaX €CTECTBEHHBIX HayK, 00pa3yeT €CTECTBEHHO-HAYYHYIO
KapTHUHY MHpa, HeKoe o0pa3Ho-puaocodpckoe 00001IeHre HAyYHBIX 3HAHH.

OCHOBY €CTECTBO3HAHMSI TMpEACTaBIsIeT (U3MKAa — Hayka O MPHUPOJIE,
u3yyvaronias HanboJjiee BaXKHbIE SIBJICHUS, 3aKOHBI M CBOMCTBA MaTepuaibHOTO Mupa. B
(dbU3MKe YCTAaHABJIMBAIOTCS YHUBEPCAJIbHBIE 3aKOHBI, CIPABEAJIMBOCTH KOTOPBIX
MOATBEPAKAACTCS HE TOJIBKO B 36MHBIX YCJIOBUSX U B OKOJIO3€MHBIX MTPOCTPAHCTBAX, HO
U BO Bcell BcenmeHHon. B 3TOM 3akiroyaeTcs OAMH M3 CYLIECTBEHHBIX IPU3HAKOB
¢u3ukn Kak (QyHIaMeHTalIbHOM Hayku. Dusmka 3aHHMaeT 0cobOe MECTO cpeau
€CTECTBEHHBIX HAYK, [I03TOMY €€ MIPUHATO CUYUTATh JIUJEPOM E€CTECTBO3ZHAHUS.

EcrecTBOo3HaHME KaK HayKa O SIBJICHUSX U 3aKOHAX MPUPOJAbI BKIIFOYAET TAKKE
OJIHY U3 BaXHEUIIUX OTPACIEN — XUMHUIO.

XUMHs — HayKa O BEIIECTBAaX, UX COCTABE, CTPOCHUH, CBOMCTBAX, MPOLECcax
MPEBPAILCHUS], HCMIOJb30BAHUM 3aKOHOB XHMHH B MPAKTUYECKON JI€SITEIHHOCTH
JIIOJIEH, B CO3JJaHUU HOBBIX MaTE€pPUAJIOB.

buosiorus — coctaBHasi 4aCTh €CTECTBO3HAHUS. DTO HAayKa O KUBOW MPUPO/IE.
OHa wu3y4yaeT pacTUTEIbHBIM, J>KUBOTHBIA MHpP M YEJIOBEKA, MWCHOIB3YS Kak
COOCTBEHHBIE METO/bI, TAK U METOAbl APYTUX HAYK, B YaCTHOCTH (PU3UKH, XUMHUU U
MaTeMaTUKU: HAOJIIOACHUS, SKCIIEPUMEHTBI, UCCJICAOBAHUS C MMOMOIIBI0O CBETOBOTO U
AJIEKTPOHHOTO MHUKPOCKOMa, 00pabOTKy CTaTUCTUYECKUX JaHHBIX METOJIaMU
MaTeMaTUYECKONW CTaTUCTUKU U JIp. buoiorus BHISBISIET 3aKOHOMEPHOCTH, TIPUCYIIIHAE
JKU3HU BO BCEX €€ MPOSBJICHUSAX, B TOM YHC]Ie OOMEH BEIIECTB, POCT, Pa3MHOXXECHUE,
HACIIEJICTBEHHOCTh, U3MEHYHBOCTD, IBOJIIOLIUIO U JP.

B mnpodeccuonanbHbIXx 00pa30BaTENbHBIX OpPraHU3alUSX, PEATU3YIOIINX
o0pa3oBaTenbHYI0 MPOTrpaMMy CPEIHEro 00Iero oopa3oBaHus B Mpejenax OCBOCHUS
OIIOII CIIO nHa 6a3e ocHOBHOTO 0O0IIEro 0Opa3oBaHUsl, U3y4aeTCsl MHTETPUPOBaAHHAS
yueOHas nucrurmnHa«EcTecTBO3HaHMEY, BKIIOYAIONIAs TPHU pasjesa, 00Janarolime

OTHOCHUTEIBbHON CaMOCTOSTCIBHOCTBIO M IICJIOCTHOCTBIO — «Du3mka», «XUMHI»,
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«buosiorus»» — 4YTO HE HApyIIAeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAyYHOI'O
o0pa3oBaHUs CTYACHTOB.

[Ipu ocBoennu mnpodeccuit CIIO u cnenuanbHocteit CIIO commanbHO-
HKOHOMHYECKOTO M TyMaHUTapHOro mnpoduieii mpodeccHoHaIbHOTO 00pa3oBaHUs
€CTECTBO3HaHUE u3ydaeTcss Ha 6azoBoM ypoBHe @OI'OC cpegnero oOuiero
o0Opa3oBaHuUs ¢ yUeTOM Clielu(pUKHU ocBauBaeMon MpoPeccCuu Win CreUaTbHOCTH.

DTO BBIpaXaeTcsl B COACPKAHUU OOYUEHUS, KOJTUUYECTBE YAaCOB, BBIJIEISIEMBIX
HA W3YYECHHE OTACIBHBIX TEM MPOrPaMMbl, TIyOMHE MUX OCBOCHHS OOydYarolIUMUCH,
o0beMe W  XapakTepe  MPaKTUUYECKUX  3aHiATHH, BHAAaX  BHEAYIUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB.

B mpomecce  peanuszanmmu  cofepkaHus ~— Y4EOHOH — TUCIUIUIMHBI
«EcTecTBO3HaHME» 3HAYMMO u3yuyeHHe pasznaena «Dusnka», KOTOPbIA BHOCHUT
CYILLECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHUI 00 OKpPY>KAarOLIEM MUDE.

[Tpu n3yueHun ydyeGHOro martepuana Mo XMMUHU U OMOJIOTHH 1LIE€JIECO00pa3HO
aKLEHTUPOBATh BHUMAHUE 00YYarOIINXCs HA )KU3HEHHO BayKHBIX O0BEKTaX MPUPOABI U
OpraHm3Me uejioBeka. OJTo ruuapochepa, arMmochepa u Ouochepa, KOTOpbIE
paccMaTpUBAaOTCS C TOYKU 3PEHUSI XUMUYECKUX COCTABOB M CBOWCTB, UX 3HAYEHUS JUIS
KU3ZHEIEATEIIbHOCTH  JIIOJECH,9TO COJEpKaHUE, OCBELIAIOLIEE pOJIb BaKHEHUIIUX
XUMHUYECKUX DJIEMEHTOB B OpPraHM3ME YeEJIOBEKa, BOIPOCHI OXpPaHbl 3J0pPOBBA,
npouIaKkTUKU 3a00JI€eBaHUN U BPEIHBIX MPUBBIYEK, TOCIEACTBUNA M3MEHEHUS CPEJIb
oOWTaHUA YeloBeKa JJi YeI0BEUYEeCKOW IUBUIIU3AUY.

3aMeTHOE MECTO B COJICpKaHUM y4eOHOW MUCIUILUIMHBI 3aHUMAET y4eOHbIN
MaTepuan, He TOJIbKO (DOPMHUPYIOIIUNA €CTECTBEHHO-HAYUHYI0 KapTHHY MHUpa Y
CTYJE€HTOB, HO M pAaCKpbIBAIOIIUNA MPaKTUYECKOE 3HAYEHUE ECTECTBEHHO-HAYUYHBIX
3HAHMM BO BceX cdepax >KHU3HU COBPEMEHHOIO O0IlecTBa, B TOM YHCIE B
TYMaHHUTapHOM cdepe.

B nenom yueOnast muctumnianHa «EcTecTBo3HaHME», B COMEPKAHUN KOTOPOU
BEJyIIIUM KOMIIOHEHTOM SIBJISIFOTCSI Hay4HbIC 3HAHWS W HAy4YHbBIE METOJbI ITO3HAHUS,
NO3BOJIAET CHOPMUPOBATH Yy OOYyYaAOIIUXCS LEIOCTHYIO €CTECTBEHHO-HAyUHYIO
KapTUHY MHpa, NpoOyAUTh Yy HUX OMOLMOHAIBHO-IICHHOCTHOE OTHOIIEHUE K
U3y4yaeMoOMy Marepuaiay, TOTOBHOCTb K BBIOOpPY [JICWCTBHI  OMNpeJeTeHHON
HaIIPaBJICHHOCTH, YMEHHE KPUTHUYECKM OLEHHWBATh CBOM M YYXHUE JEHUCTBHUS U
MIOCTYTIKH.

WHTerpupoBaHHOE  COJAEp)KaHME  YYEOHOW  JUCHUIUIMHBI  IO3BOJISIET
npenojaBaressiM (U3MKU, XUMUM U OHOJOTHMH COBMECTHO OPTraHM30BaTh H3yUEHHE
€CTECTBO3HAHHUA, HCIOJIb3YyS HMEIOIIMECS YacTHbIE METOAMKU MPENnoJIaBaHUs
npeaMera.

N3yuyenue obuieoOpa3zoBaTeabHON yueOHOM aucuumuivHbl « EcTecTBO3HaHME)
3aBepllaeTcs MOoJABEACHUEM UTOTOB B (hopme auddhepeHIMPOBAHHOTO 3a4eTa B paMKax
IIPOMEKYTOUYHOM aTTeCTallMd CTYJIEHTOB B Iponecce ocBoeHuss ocHoBHoW OIIOII
CIIO ¢ nmonyuenuem cpennero obmiero oopazosanus (ITIICC3).



MECTO YUYEBHOMH JJUCHOUIIJIMHBI B YYEFHOM ILVIAHE

VYyebnas aucuurummHa «EctecTBo3HaHME) SABISETCS YY4EOHBIM MPEIMETOM 10
BBIOOpPY U3 o00s3aTenbHOM mpeaMeTHoil obnactu «EctectBenHbie Hayku»y PI'OC
CpeaHero oo1ero oopa3oBaHuUsl.

B npodeccuonanbHbix 00pa30BaTENIbHBIX OpraHU3alUsIX, PeATU3YIOIINX
o0pa3oBaTeNbHYyI0 MIPOrpaMMy CpeHEro oo0Iero oopa3oBaHus B Mpejenax OCBOCHUS
OIIOIlI CIIO Ha ©a3e OCHOBHOro o00OIEero oOpa3oBaHUs, y4eOHas JUCLUILIMHA
«EcTtecTBO3HaHMe» wu3ydaercs B 0011e00pa3oBaTeIbHOM IHMKJIE Y4eOHOTo IUIaHa
OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEr0o OOpa30BaHUs C TMOIYYCHHEM CPEIHETO
obmrero oopazoBanwms (ITTICC3).

B yue6nbix manax [MIICC3 mecto yuebHoI aucuurinHabl «EcTecTBO3HAHKE)
— B cOCTaBe 0011e00pa30BaTEIbHBIX YUEOHBIX TUCHUIUIMH M0 BBIOOPY, (hOPMUPYEMBIX
U3 00s13aTenbHbIX MpeaMeTHbIX obsacteit @I'OC cpennero obuiero oopa3oBaHus, s
npodeccuit  CIIO wmm cnenumansHocteir  CIIO  cooTBeTcTByromero mnpoduss
1po(hecCUOHATILHOTO 00pa30BaHUsl.

PE3YJbTATHI OCBOEHUSA YUYEBHOM JUCIUIIJIAHBI

OcBoenue  couepkaHusi  yuyeOHOM — nucuuiuiuHbl  «EcTecTBo3HaHME»
oOecrnieunBaeT JOCTUKEHUE CTYJECHTAMHU CIICIYIOIIUX PE3YIbTATOB:
® JIUYHOCHIHDIX:

~ YCTOMYMBBIA UWHTEpEC K UCTOPUM U JOCTIDKEHUSM B 00JIacTu
€CTEeCTBEHHBIX HAayK, YYBCTBO TOPJOCTH 3a POCCHUMCKHE E€CTECTBEHHBIC
HayKH,

— TOTOBHOCTH K MPOJIOJDKCHHUIO 00pa30BaHUs, MOBBIIICHUIO KBaTU(OUKAIIUH
B H30paHHOW NpPOodhecCUOHATBHOM JAESITEIbHOCTH C HCIOJb30BaHUEM
3HaHUM B 00J1aCTH €CTECTBEHHBIX HAYK;

~ OOBEKTHMBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIIMMA B  0OOJacTH
CCTECTBCHHBIX HAyK JIJIsi YeJlOBeKa M OOIEeCTBa, YMEHUE HCIOJb30BaTh
TEXHOJIOTUYECKHUE JOCTHXKEHUS B 007aCT (PU3UKHU, XUMUU, OUOJIOTUU IS
MOBBIIIIEHUS COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PAa3BUTHUSI B BHIOpPAHHOM
npodeCCUOHATILHON JIEATEIbHOCTH;

—~ yMEHHE  TMpOaHAJIU3UPOBATh  TEXHOTEHHbIE  TOCJIEACTBUS IS
OKpY’Karolel cpenpl, ObITOBOM U TMPOU3BOJCTBEHHOM JESATEIbHOCTH
YeJIOBEKa;

—~ TOTOBHOCTh CaMOCTOSITEJILHO JOOBIBaTh HOBBIC JJIsi CE0Sl €CTECTBEHHO-
Hay4YHbIC 3HAHUSI C UCIOJIb30BAHUEM JIJISl 3TOTO JIOCTYIMHBIX UCTOYHUKOB
uHdopmaIuy;

—~ YMEHHUE YINPABJISITH CBOCH MO3HABATEIbHOW NIESITEIHbHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHSI;

~ YMEHHUE BBICTPauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOUIEHHUSI B KOMaH/I€ MO
pEIIeHNIO OO0IIUX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS,

L Mé”ldl‘lp(!@Méﬂlelx:



OBJIAJICHUE YMEHUSMH W HABBIKAMHU Pa3UYHBIX BUJOB MO3HABATEIHLHOMN
NESATENBHOCTH  JUISI  M3yYeHHUs  pa3HbIX CTOPOH  OKPYXKAIOIIETO
€CTECTBEHHOTO MHpA;

NPUMEHEHHWE OCHOBHBIX METOJIOB TIO3HaHUs (HAOIIOACHHUS, HAYyYHOTO
OKCIIEPUMEHTA) JIJISl U3yUeHUs] Pa3InIHBIX CTOPOH €CTECTBEHHO-HAYYHON
KapTHHBI MHUPa, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTh CTAIKHBATHCS B
npodeccuoHanbHOU cepe;

YMEHHUE OMPEENaTh MU W 3aJladi JNESITeIbHOCTH, BRIOUPATh CPECTBA
JUTSL X JTOCTHKCHUS HA MPAKTUKE;

YMEHUE UCIOJIb30BaTh  PA3IMYHbIE HMCTOYHUKHA JUISI  TOJTYYEHUS
€CTECTBEHHO-HAYYHOW MH(OPMAIIUU U OLICHUBATh €€ JOCTOBEPHOCTH JIJIS
JOCTIDKECHHUSI TIOCTABJICHHBIX IIEeJIeH U 33714,

® npeoMemHbIX:

C(OPMUPOBAHHOCTh ~ TNPEACTABIEHUNA O LEJIOCTHOW COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHE MHpA, NMPUPOAE KaK €IMHON LEIOCTHON
CUCTEME, B3aUMOCBS3M  YEJOBEKA, IPUPOABI U oOuiecTna,
IPOCTPAaHCTBEHHO-BPEMEHHBIX MaciuTabax BceeneHHow;

BJIaJICHUE 3HAHUSMU O HanOOJiee BaXXHBIX OTKPBITUSAX U JTOCTHXKCHHSIX B
00J1aCTH €CTECTBO3HAHUS, MOBIUSABLIMX HA 3BOJIOLUIO MPEICTABICHUN O
IPUPOJE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATHh €CTECTBEHHO-HAYYHbIC 3HAHUS
Ui OOBSICHEHMSI OKPYKAIOIIMX SIBICHUH, COXpPAHEHUS 3J0pOBbA,
oOecrieueHus 0e30MacHOCTH KU3ZHEJIEATEIbHOCTH, OepeKHOTO
OTHOUIEHUS! K MPUPOJE, PAIMOHAIIBHOTO MPUPOIONOJIb30BAHUS, a TaKKe
BBITNIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTES;

c(OPMUPOBAHHOCTh TMPEACTABICHUI O HAYYHOM METOJleé IO3HAHMS
IPUPOJIbI U CPEACTBAX M3yUEHUsI MeraMmupa, MakpoMupa U MHUKPOMUDA;
BJaJICHHE TPUEMaMHU €CTECTBEHHO-HAyUHbIX HaOJIIOJICHUH, OIIBITOB,
WCCJIEIOBAHUI M OLIEHKH JOCTOBEPHOCTH MOJyYE€HHBIX PE3YyJIbTaTOB;
BJa/ICHUE MOHSATUHHBIM annapaToM €CTECTBEHHBIX HAyK, MO3BOJSIOLINM
MO3HAaBaTh MHUP, Y4aCTBOBAaThb B JUCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM
BOIIPOCAM, HCIIOJIb30BaTh PA3JIMYHbIE HCTOYHUKU HHPOPMALMH IS
NOATOTOBKM  COOCTBEHHBIX  pabOT, KPUTUYECKM  OTHOCHUTBCS K
coobmenusim CMU, conepxaniym HayyHyr0 HH(HOPMAIIHIO;
c(OPMUPOBAHHOCTh YMEHHUI TMOHUMATh 3HAYMMOCTb €CTECTBEHHO-
HAy4YHOIO 3HAHUS [JJIs KaXJIOro 4YeJlOBeKa HE3aBUCHMO OT €ro
npoecCUOHANBbHON  EATeTbHOCTH, pPa3iaudarh (akTbl UM OIEHKH,
CPaBHUBATh OLIEHOYHBIEC BHIBOJIbI, BUACTh UX CBA3b C KPUTEPUSIMU OIICHOK
Y CBSI3b KDUTEPHUEB C ONPEAECICHHON CUCTEMOM LIEHHOCTEH.



COJIEP)KAHUE YYEBHOM JTUCIUILINHBI
XUMUs
OBIIAA U HEOPTAHUYECKASA XUMMUA

BBenenue

XyUMHUYECKas KapTMHAa MHpa KaK COCTaBHAs YacTh ECTECTBEHHO-HAYYHOMU
KapTUHBI MUpa. Pollb XMMHUU B )KU3HU COBPEMEHHOTO 0OIIIECTBA.

[IpumeHeHrne OOCTHKEHUH COBPEMEHHOM XHMHUW B TyMaHUTapHOU cdepe
JeSITEIbHOCTH 00IIEeCTBa.

XUMUYECKOe coJepaHue ydyeOHOW auciuruiHbl «EcTecTBO3HaHHWE» MpH
ocoeHnn cnenuanbHocTed CIIO connambHO-3KOHOMHUYECKOIO W T'YMaHHMTapHOTO
npoduiiei mpodeccuoHaNTbHOTO 00pa30BaHMUs.

OcHOBHbBIE NOHATHSA U 3aKOHbI XHUMHUH

IIpenmer xumuu. BemiectBo. AToM. Monekyna. XUMHYECKUH SJIEMEHT U
dbopMBI ero cymiecTBOBaHMS. [IpocThie U ClI0KHBIC BEIIECTBA.

OTpaxkeHHEe XUMHYECKMX CIO)KETOB B IIPOU3BEICHUAX XYJI0’)KECTBEHHOM
JIATEPATYPHI U UCKYCCTBA.

Hemoncmpayuu

Habop Mozerneld aToMOB ¥ MOJIEKYII.

N3mepenue BemecTBa. OCHOBHBIE 3aKOHBI XMMHUU. Macca aTOMOB U MOJIEKYIL.
OTHOCUTENbHBIE AaTOMHAs W MOJIEKYJsipHas Macchl. KonmuecTBO — BelecTsa.
[TocTosinHas ABoranpo. MonsipHast macca. 3akoH ABoraapo. Mosisipablii 00beM ra3os.

KonnyecTBeHHbIE HW3MEHEHHSI B XMMHM KaK YacTHBIM Ciydall 3aKOHOB
rnepexoJa KOJIWYECTBEHHBIX W3MEHEHHM B KadecTBeHHble. M. B. JloMoOHOCOB —
«TEPBBIA PYCCKUU YHUBEPCUTET.

WMiutroctpannuy 3akoHa COXpaHEHHST MacChl BEILIECTBA.

Hepuoanuyeckuii 3akoH u Ilepuoauyeckas cucrema xumuyeckux jieMenron /1. K.
MenaesieeBa

OtkpeiTue Ilepuoanueckoro 3akona. Ilepuoamyeckas cucremMa XMMHUYECKUX
anemenToB [l. 1. Menpeneena.

3nauenue [lepuonnueckoro 3axkoHa U [lepnoanyecKoil CUCTEMbBI XUMUYECKUX
anemMeHToB [[. M. MenneneeBa s pa3sBUTUS HAyKW U IOHUMaHUs XUMHUYECKOU
KapTUHBI MUPA.

. 1. MenneneeB 06 00pa3oBaHWU U TOCYIApCTBEHHOMN MOJIUTHKE.

Hemoncmpauusn

Pazmuunbie ¢opmel [lepronnyueckoit cucteMbl xumMuueckux snemenTos J[. U.
Menpeneena.

CrtpoeHnune BelecTBa
KoBanentHas cBsi3b: HemojisapHas W nojsapHas. MoHHas cBs3b. KaTnonsl u

aHnoHbl. MeTanmuueckast CBs3b. BomopoiHas CBSI3b.
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Hemoncmpayusn
OOpa3s1ipl BEIIECTB U MaTEPUAIOB C PA3IMYHBIMU TUITAMH XUMUYECKON CBS3H.

Boaa. PactBopbl
Bona B mpupoge, ObITy, TeXHHMKE M Ha TmpousBojacTBe. Duznueckue u
XUMUYECKUE CBOMCTBA BOJBI. ONpecHEHUE BOJbI. ATpEraTHbIE COCTOSIHUSL BOJBI U €€
MIEPEXO0/Ibl U3 OJJHOTO arperaTHOrO COCTOSIHUS B JIPYTOE.
Hemoncmpauusn
du3nyeCcKre CBOMCTBA BOJIBI: IOBEPXHOCTHOE HATSKEHHUE, CMAYUBAHHUE.

XuMHYeCKHe peaKkuuu
[lonatrie 0 XUMUYECKOW peakiuu. Tunbl XuMuueckux peakuuil. CKoOpocTb
peakiuu 1 (HaKkTopbl, OT KOTOPHIX OHA 3aBUCHT.
Jemoncmpauusn
XUMHUUYECKHUE PEAKIIUU C BBIICICHUEM TEIIOTHI.

Heoprannyeckue coeuHeHUs

Knaccudukainuys HeopraHM4eCKWX COCAMHEHUM H uX CBoicTBA. OKCHJIBI,
KHCJIOTBI, OCHOBaHUs, COJIH.

[Tonarue o ruaponuse coneil. Cpega BOAHBIX PACTBOPOB COJICH: KHUCHaf,
HeWTpanbHas, menounas. Bomopoausii nokaszarens pH pactBopa.

Metambl. O0mue pru3ndecKkue 1 XMMHUYECKUE CBOMCTBA METAILIOB.

Hemetamnbl. OO0miasi xapakTepUCTUKA TJIABHBIX MOATPYNI HEMETAIJIOB Ha
npuMepe rajoreHoB.

Baxueimme coeqUHEHWs METANIOB M HEMETAUIOB B  MPUPOJE U
XO3SIUCTBEHHOW €SI TETbHOCTH YEIOBEKA.

Mertaisl U CIJIaBbl KaK XyJI0KECTBEHHBIN MaTepuan. CoequHEHUs] METAILIOB
KaK COCTaBHas YacTh CPEJCTB H300pa3uTeNbHOr0 HCKyccTBa. Hemeramnsl u ux
COEJIMHEHUS KaK COCTaBHAs YacCTh CPEJICTB U300PA3UTEIHLHOTO UCKYCCTBA.

Jemoncmpayuu

B3aumopeiicTBue METalIOB ¢ HEMETaulaMHu (LIMHKAa C CEPOM, allOMUHUS C
HOJ0M), pacTBOpaMH KUCIIOT U IIEJI0OYEH.

["openue metamioB (LIMHKA, jKejie3a, MarHus) B KUCJIOPO/IE.

B3auMonelicTBre a30THOW M KOHLIEHTPUPOBAHHOM CEPHOM KHUCJIOT C MEIBIO.
BoccraHoBuTenbHbIE CBOWCTBA METAJIJIOB.

Ilpakmuueckue 3anamus

Onpenenenue pH pactBopa cosneil.

B3aumopencTBre METAIIIOB C PACTBOPAMU KUCIIOT U COJIEH.

OPTAHNYECKASA XUMUSA

Opranuyeckue coeIMHEHUS
OCHOBHBIE TOJIOKEHUSI TEOPUM CTPOCHHS OPraHUYECKUX COEIUHEHUM.
Mmuoroo0pasue oprannueckux coenunennii. [loustue nzomepun.

YFJIGBOI[OPOILBI. HpeI[eJ'IBHBIe N HCIPCACIBbHBIC YIJTICBOAOPO/ILI. PeaKHI/Iﬂ
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nosimMepusanuu. IIpupoiHbIE HCTOYHUKH YIIIEBOJOPOAOB. Y IEBOJAOPO/IbI KAK OCHOBA
MEXIYHAPOJIHOTO COTPYAHUYECTBA U BAXKHEHIINIA UCTOYHUK (POPMHUPOBAHUS OrOIKETa
PO.

Kucnopoaconepxariue OpraHU4ecKue BEIIECTBA. [IpeacraBurenu
KHUCIIOPOJICOIEPKAIIUX OPTaHUYECKUX COSUHEHUN: METUIIOBBIA M ATUIIOBBIN CIIUPTHI,
TIIMLEPUH, YKCYCHasl KuciaoTa. XKupbl Kak ClI0XKHbIE 3(DUpPHI.

AJKOTOJIU3BM U €ro OTpPaXXEHUE B MPOU3BEACHUSIX XYI0KECTBEHHOU
JUTEpaTyphl U N300pa3UTEIHHOTO UCKYCCTBA.

VYTI1eBOBI: IIII0KO03a, KpaxMall, LEJUTI0JI03a.

A3oTconepkalue OpraHMYecKue COEAUHEHUS. AMUHBI, aMUHOKHUCIOTHI,
oenku. CtpoeHue u Ouonornyeckast GyHKIUS OCTKOB.

Hemoncmpayuu

[lonyyeHnue 3THIIEHa W €ro B3aUMOJCICTBUE C PACTBOPOM IMEpMAHraHaTa
KaJivs, OpOMHOM BOJIOH.

KauecTBeHHas peakius Ha TJIUIEPUH.

[{BeTHBIE peakiuu OEIKOB.

[Tnactmaccel U BojiokHa. [loHsITHE O MIacTMaccax U XMMUYECKUX BOJIOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

[IpumMeHeHne MoIUMEPOB B MPUKIAJAHOM M KIIACCUYECKOM H300pa3uTEeIbHOM
UCKYCCTBE.

Hemoncmpauusn

Pa3nnuHble BUABI IJ1aCTMACC U BOJIOKOH.

XHUMHUSA U KU3Hb

XUMHSI W OpPraHu3M 4YeJIOBEeKa. XUMHYECKHE OJJIEMEHThl B OpraHu3Me
yenoBeka. OpraHnyeckMe ¢ HEOpraHuvecKue BemecTBa. (OCHOBHBIE KU3HEHHO
HEOOXOUMbIE COCAMHEHUS: O€JKU, YIJIEBOJbI, JKUPHI, BUTAMUHBI. YTJIEBOABI —
IJIaBHBIM UCTOYHUK SHEPruu opraHu3mMa. Poss xkupoB B opranuszme. X0JeCTEPUH U €T0
POJIb B 3J0POBBE UEIIOBEKA.

MunepanbHble BeIIECTBA B MPOAYKTaX MHUTAHUS, TMHUIIEBbIE TOOABKH.
COanaHcupoBaHHOE TUTAHUE.

Xumus B ObiTy. Boma. KadecTBo Bombl. MoroIime W YUCTAIIUME CPEICTBA.
[IpaBuna 6e3omacHol pabOThI CO CpencTBaMHU OBITOBOM XUMUMU.

Ponp XMMHUYECKUX SJIEMEHTOB B JKM3HM pacTeHUM. Y 100peHus. XuMUYeCKue
CpPEACTBA 3AIIMUTHI PACTEHUI.

BHUOJIOI'UA

BuoJsiorusi — COBOKYIHOCTH HAYK O KUBOI NIPpUpoO/e
MeToabl HAYYHOI0 NO3HAHUS B 0MOJIOTHH
’Kupasi mpupona kak OOBEKT WM3y4deHUs OMOJOTHH. METONbl HMCCIEeIOBaAHUS
YKUBOUW TIpUPOABI B Onosiorun. OnpesieieHne )KU3H|. Y POBHU OpraHU3alluN KU3HH.
Hemoncmpayuu
YpOBHU OpraHu3anuu ;KkU3HU. MeTo bl TO3HAHUSI )KUBOW IPUPOIBL.
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Kuaerka

Uctopust m3ydenuss kieTku. OCHOBHBbIE TOJOXKEHUSI KIJIETOUYHON TEOPHUHU.
Krerka — cTpykTypHO-(pyHKIIMOHANIbHAS (JIEeMEHTapHasl) €AUHUIIA KU3HU.

Crpoenne kieTku. I[IpokapuoTsl M DYKApUOTHI — HUBIIME U BBICIINE
KJIETOUYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMITIOHEHTBI KIJIETKH 3YKapHOT.
Knerounoe snpo. DyHkiuus sAapa: XpaHeHHE, BOCIPOU3BEACHHME M Tiepenaya
HACJIEACTBEHHOW WHGMOpPMAIUU, PETryIsius XUMHYECKOM aKTUBHOCTH  KIJIETKH.
CrpykTypa U GyHKIIHA XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

buonornyeckoe 3HavYeHWE XUMHUYECKHX JJeMeHTOB. Heopranwueckue
BEII[ECTBA B COCTaBE KJIETKU. PoJb BOMIBI KaK pacTBOPUTENS 1 OCHOBHOTO KOMITOHEHTA
BHYTPEHHEH CpeIbl OpraHW3MOB. YTJEBOABI W JWNUIAL B KieTke. CTpykTypa u
ononornyeckue  (pyHkruu  O6enkoB. CTpoeHHME HYKJICOTHIOB U  CTPYKTypa
nonuaykineotuanbix nenet JJHK u PHK, ATO.

Bupycel u Oakrepuodaru. Hekiaetounoe cTpoeHue, KU3HEHHBINH UK U €ro
3aBUCUMOCTH OT KJIETOYHBIX (hOpM >Ku3HH. Bupycel — B0o30ynutenu MHGEKIIMOHHBIX
3a0o0sieBaHUM; TOHATHE 00 OHKOBUpYcax. Bupyc ummynozaeduiura yenoseka (BHUY).
[Tpodumnaktuka BUY-undexuu.

Jemoncmpayuu

CrtpoeHue MOJIEKyIIbl OelKa.

Crpoenue mosekynsl JJHK.

CtpoeHue KIeTKH.

CTpoeHHE KJIETOK MPOKAPUOT U SYKAPHOT.

CrpoeHue Bupyca.

Ilpakmuueckue 3anamus

HabnrogeHue KIeTOK pacTeHUH W KUBOTHBIX ITOJ MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpenapaTax 1 uxX OMHCaHHe.

CpaBHEHUE CTPOCHHUSI KIIETOK PACTEHUN U )KUBOTHBIX.

Oprannsm

Opranusm — eauHoE 11e710e. MHOTO0Opa3re OpraHu3MOB.

OOMEH BEIECTBOM M DHEPrHUeH C OKpY)KaIolIeH cpefor Kak HeoOXOoauMoe
YCJIOBUE CYIIIECTBOBAHMS KUBBIX CUCTEM.

CnocoOHOCTh K CaMOBOCITPOM3BEICHUIO — OJHA U3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpraHu3MoB. JleleHue KJIETKHM — OCHOBa POCTa, Pa3BUTUA U Pa3MHOKCHUS
opranu3moB. becrnionoe pazmuoxkenue. [lonoBoi mpouecc U MojIoBO€ pa3MHOKEHUE.
OnoA0TBOpEHUE, €T0 OMOJIOTHYECKOE 3HAUCHHUE.

[Tonartre 06 MHAMBUIYyAIHLHOM (OHTOTE€HE3), IMOPUOHAIILHOM (dMOPHOTEHE3)
U TMOCTAMOpPHUOHAIBLHOM pa3BUTHH. WHIWBUAYallbHOE pa3BUTHE 4YEJIOBEKA U €ro
BO3MOJKHBIC HAPYIIICHUSI.

OO0mue mpeacTaBIeHUs O HACICACTBEHHOCTH M M3MCHUMBOCTH. I eHeTHUYecKas
TEPMHUHOJIOTHSI M CHUMBOJIMKA. 3aKOHOMEPHOCTH HacieiaoBaHus. HacnenoBaHue
npu3HaKkoB y yenoBeka. [lomoBeie XxpoMocoMbl. CLIETIIEHHOE C MOJIOM HAacCleOBaHUE.
HacnencrBennbie 00J1€3HM 4YeIOBEKa, MX NMPUUYMHBI U mpodrnakTuka. CoBpeMeHHBIE
MIPEJICTaBJICHUS O T€HE U T€HOME.

['eneTnyeckre 3aKOHOMEPHOCTH M3MEHUYMBOCTU. Kraccudukamus ¢opm
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W3MEHYMBOCTU. BrsiHrEe MyTareHOB Ha OPTaHU3M YeJIOBEKa.

[IpenMet, 3agaud W METOIBI CEJCKIUMHU. | eHEeTHYeCKHe 3aKOHOMEPHOCTH
ceneknmu. Yuenue H. M. BaBmioBa o 1eHTpax MHOTOOOpasvs M MPOHUCXOKICHHS
KYJIBTYPHBIX PaCTCHUN. BHOTEXHOIOTHS, €€ TOCTIKEHUS, IIEPCIICKTUBbI PA3BUTHSL.

Jemoncmpayuu

OOMeH BelIecTB U MPEBPAILEHUs SHEPTUH B KIIETKE.

Henenue kieTku (MUTO3, MEi103).

Crioco6b1 6ecronaoro pa3MHOKEHUSI.

Omo10TBOpEHNE y PACTCHUN U KUBOTHBIX.

NunuBryaibHOE Pa3BUTHE OPTaHU3MA.

HacnenctBennsie 607€3HU YeOBEKA.

Brusaue ankoronusma, HApKOMaHUU, KYpeHUST Ha HACJIEICTBEHHOCTb.

Mytanun.

MonudukannonHas U3MEHYHUBOCTb.

[{eHTpBhl MHOTOOOpA3Ms U MPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN OTOOD.

HccnenoBanus B 001acTy OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamusn

Pemenue sneMeHTapHbIX TEHETUYECKUX 3a71a4.

AHanu3 M OIIEHKA TUYECKUX aCIIEKTOB Pa3BUTHUA HEKOTOPBIX MCCIIECIOBAaHUN B
OMOTEXHOJIOTUH.

Bun

DOBOJIIOLIMOHHAA TEOpUsi U €€ pojdb B (POPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHbl Mupa. Bua, ero xpurepun. Ilomynsums kak
CTPYKTypHas eAuHHIA BUAa U 3BoMOIMU. CuHTeTnyeckas teopus 3o (CTI).
JBH>KyIe CUITbI 3BOJIIOLUH B cOOTBETCTBUM ¢ CTO.

Pesynbrarel sBomonnu. CoxpaHeHHE MHOrooOpasusi BHJIOB Kak OCHOBA
YCTOMUYMBOTO pa3BuTusi Ouocdepsl. [IpuumHbl BeIMUpaHus BUIOB. buonornyeckuii
nporpecc 1 OMOJIOTHYECKUI perpecc.

['Mnore3sl NMPOMCXOXKACHUS KU3HU. YCIOKHEHHE >KMBBIX OPraHW3MOB Ha
3emuie B POLECCE IBOJIIOLMHU. AHTPONIOTE€HE3 U €r0 3aKOHOMEPHOCTH. JloKa3arenbcTBa
pPOJCTBA YEJIOBEKAa C MIICKONMUTAIOMIMMH >KUBOTHBIMU. OKOJOTMUYECKHE (DAKTOPbI
AHTPOINOIEHE3a: YCIOKHEHUE TNOMYJALMOHHON CTPYKTYpPbl BHIA, HW3TOTOBJIICHUE
Opyaud Tpyna, MNEpexXo[ OT pPACTUTENBHOTO K CMEIIAHHOMY THIy THUTaHUA,
UCIOJb30BaHue OrHs. [losBIEHNE MBICIUTENBPHON IEATEIBHOCTH M WICHOPA3ACIbHOM
peun. [IpoucxoxkaeHne 4eaI0BEYECKUX pac.

Hemoncmpauuu

Kpurepuu Buga.

[Tonynsinus — CTpyKTypHasi €IMHULIA BUA, €AMHUIIA SBOJIOLINH.

JIBUKyIIHE CHJTBI SBOTIOLUH.

Bo3HukHOBEeHHE 1 MHOTO00Opa3ue MPUCIIOCOOTICHUHN Y OpTaHU3MOB.

Penkue u ncuesaronme BUAbL.

JIBrKyIlIME CUITbI AaHTPOIIOTE€HE3A.

HponcxoxczerHe YCJIOBCKA N YCJIOBCUYCCKHUX pac.
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Ilpakmuueckue 3anamusn

Onucanue ocobelt Buja mo Mop(oIOrHYECKOMY KPHUTEPHIO.
AHanu3 U OlIeHKA Pa3TUYHBIX TUIIOTE3 MPOUCXOKIACHHUS KU3HU.
AHanu3 U OIIeHKA Pa3IUYHBIX TUIIOTE3 MPOUCXOKICHUS YeIOBEKA.

IKOCUCTEMbI

[IpeameT u 3a1auu SKOJIOTUU: YUEHHE 00 SKOJOTUYECKUX (PaKTOpax, yueHHe O
COO0IIIeCTBaX OPraHU3MOB, YUCHHE 0 Oruocdepe.

Dkoyornyeckre (GakTopbl, OCOOCHHOCTH WX BO3JCHCTBUSA. DKOJIOTHYCCKAs
XapakTepucThka Buaa. [loHaTHE 00 »JKOJOTMYeCKWX cucrteMax. llemn mnwmTanHwms,
Tpodudeckue ypoBHU. bHOTeoIieH03 Kak SKOCUCTEMA.

buochepa — rnobGampHas skocucrema. Yuenwe B. WM. Bepnaackoro o
ouocdepe. Posnb xuBbIX opranu3mMoB B Ouocdepe. buomacca. buonormueckuii
KpyroBopotr (Ha TmpuMepe KpyroBoporta yriepoja). OCHOBHBbIE HampaBleHUS
BO3JIeHCcTBUS YesoBeka Ha Ouocdepy. Tpanchopmalius ecTeCTBEHHBIX SKOJIOTUYECKHUX
cucteM. OcoOOEHHOCTH arpo3KOCUCTEM (arpOLIEHO30B).

Jemoncmpayuu

DkoJoruyeckue GakTopbl U UX BIUSHUE Ha OPTaHU3MBI.

MexXBUOBbIE OTHOIICHMS: Tapa3uTU3M, XHUIHUYECTBO, KOHKYPEHIIUS,
CUMOMO03.

SpycCHOCTh PacTUTENHHOTO COOOIIECTRA.

KpyroBoport yraepoaa B onocdepe.

3aroBeAHUKY U 3aKa3HUKU Poccum.

Ilpakmuueckue 3anamusn

CocraBneHue cxeM nepegadyu BeIeCTB U SHEPTIUM (LIeTel MUTaHus).

CpaBHHTENbHAS XapaKTEPUCTHKA TMPUPOIHBIX SKOCHCTEM M arpodKOCHUCTEM
CBOEU MECTHOCTH.

Pemenue sxonornvyeckux 3aaad.

AHanu3 U OIIEHKA TMOCJIEICTBUM COOCTBEHHOMN JEATEIHLHOCTH B OKPYIKaIOIIeh
cpelne, TI00AbHBIX SKOJIOTUUECKHUX MPOOJIeM U MyTel UX pelIeHusl.

IKcKypcuu

Mmuoroo6pasue BumoB. Ce30HHbIE HW3MEHEHUSI B TMPUPOJE (OKPECTHOCTU
npodeccruoHanbHON 00pa30BaTEIHLHON OpraHu3aIim).

EcTtecTBeHHbBIC U HNCKYCCTBCHHBIC 9KOCHCTEMBI (oKpecTHOCTH
npodecCUOHAIBHON 00pa30BaTEIbHOM OPraHU3aIINH ).

OU3UKA

BBenenue
duszrka — pyHIaMeHTalbHAS HayKa O mpupojie. EcTecTBeHHO-HAyUYHBII METOT
MO3HAHUS, €r0 BO3MOKHOCTH U TPAHULbI TPUMEHUMOCTH.
EnrHCTBO 3aKOHOB MPUPOJIBI M COCTaBa BellecTBa Bo BeeneHHnoi. OTKphITHS B
(bH3MKe — OCHOBA MpOrpecca B TEXHUKE M TEXHOJOTHH IPOU3BOICTBA.

Mexanuka
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Kunematuka. Mexannueckoe nBwxkeHue. Cucrema orcyerta. Tpaektopus
newxkeHnsd. Ilyte. IlepemenieHue. PaBHOMEpHOE MNPSAMOJIMHEHHOE JIBH)KCHHE.
CkopocTb. OTHOCUTENBHOCTh MEXAHMYECKOTO  JBWKEHUSA. 3AKOH  CIIOKCHUS
ckopocreid. CpenHsisi CKOPOCTh INPH HEPABHOMEPHOM JIBM)KCHUM. MTIHOBEHHas
CKOpOCTb. PaBHOYCKOpEHHOE NpSAMOJMHENHOE IBUXKEHHE. YckopeHue. CBoOomHOE
IIaJICHUE TEIL.

Junamuka. Macca u cuna. Bzaumoneiicrue ten. 3akoHbl JuHaAMUKH. CHIIBI B
npupoze. 3aKOH BCEMUPHOI'O TATOTEHHUS.

3aKkoHBl COXpaHEHHs B MexaHuke. Mmnynbc Tena. 3aKOH COXpaHEHUs
uMIilyibca.  PeakTtuBHOe — nBMKeHHe.  MexaHudeckas — pabora.  MOIIHOCT.
Mexanuueckass 3Heprusi. Knunernueckast sHeprus. Kunetuueckas sHeprust 1 padora.
[loTeHnmanbHass 3HEPrusi B TIPABUTAUMOHHOM I0J€. 3aKOH COXPAHEHHUS IOJHOU
MEXaHHYECKON JHEPTUH.

Jemoncmpayuu

OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBHKCHMUS.

Byl MEXaHMYECKOTO IBUKEHHS.

NHepTHOCTSH Tell.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U CUJIBI, IEHCTBYIOIIEH Ha TEJNO.

PaBeHCTBO ¥ NIPOTHBOIIOJIOXHOCTh HAlpaBICHUS CWJI JACUCTBUA U
IIPOTUBOACHCTBUS.

HesecomocTs.

PeakTrBHOE IBMKEHUE, MOJEb PAKETHI.

W3meHeHue 3Hepruu Ipyu COBEPUIEHUU paOOTHI.

Ilpakmuueckoe 3anamue

HccenenoBanre 3aBUCUMOCTH CUJIbI TPEHMS OT BECA Tea.

OCHOBBI MOJIEKYJISIPHOMH (PM3UKH ¥ TEPMOJIMHAMUKH

MonekynspHas Qu3uka. ATOMHUCTHYECKas TEOpPUsl CTPOEHUS BEILECTBa.
HaGmronenuss ¥ ONBITHL, TOATBEPXKAAIOIIME AaTOMHO-MOJIEKYJISIPHOE CTPOEHHUE
BemecTBa. Maccbl M pasmepsl MOJIeKyJl. TeruioBoe IBMKEHUE 4YacTHUL[ BEIECTBA.
bpoyHoBckoe nBuxenue. HMpeanenblii ra3. Temmeparypa Kak Mepa cCpeaHeu
KMHETUYECKOW JHEPTMU 4YacTHUIl. YPABHEHUE COCTOSHUS HICAIBHOTO rasza. Mojenb
KuakocTu. lloBepxHOCTHOE HaTshKeHHE M cMmaduBaHue. Kpucramnumyeckue u
aMmopdHbIe BEIIECTRA.

Tepmonunamuka. Baytpennss sneprus. PaboTa u TeniooTaada Kak crocoObl
U3MEHEHUsI BHYTPEHHEN JHepruu. llepBblii 3aKOH TEPMOAMHAMUKHU. TeruioBble
MAIIIMHBI U UX TIPUMEHECHHUE.

Hemoncmpauuu

JIBr>KeHre OpOYHOBCKMX YaCTHII.

Hudbdyzus.

SIBiIeHMA MOBEPXHOCTHOTO HATSKEHUSI U CMAYMBAHMUSL.

Kpuctanisl, amopdHbie BeIECTBA, )KUAKOKPUCTATUIMYECKUE TeNa.

M3MeHeHne BHYTpEHHEHN SHEPruu Tell Py COBEPLICHUH PaOOTHI.

OCHOBBI JIEKTPOAMHAMUKH
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OnekTpocTtatuka. BzauMoaeicTBue 3apsyKEHHBIX Tell. DJIEKTPUUECKUN 3apsil.
3aKOH COXpPaHEHHs HIIEKTPUUYECKOro 3apsana. 3akoH KyioHa. DnekTpocTraTnyeckoe
I10JIE, Er0 OCHOBHBIE XapaKTEPUCTUKU U CBSA3b MEXKY HUMHU.

[TocrosiHubli  TOK. IlocTostHHBIM  snekTpuueckuid  ToK. Cuia  TOKa,
HaIIpSDKEHUE,  JJIEKTPUYECKOE  CONpOoTHMBIEHHME. 3akoH Owma i y4yacTka
IIEKTPUYECKON LICTIH.

MarautHoe mnosne. MarHuTtHoe IIOJIE M €r0 OCHOBHBIE XapaKTEPUCTHUKH.
JleficTBH€ MAarHMTHOTO TOJII HAa MNPOBOJAHMK € TOKOM. 3akoH Awmmepa.
DneKTpoABUraTesb. SBIE€HNE ANEKTPOMArHUTHON UHTYKIIHH.

Hemoncmpayuu

DneKkTpu3aius Tel.

B3anmonencTBre 3apsoKEHHBIX TEIL.

Harpesanue npoOBOJTHUKOB C TOKOM.

OmneIT Dpcrena.

B3anmoenicTBre NPOBOJHUKOB C TOKOM.

JlelicTBME MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.

Pabora anekrponBuraTes.

SIBiIeHME 3IIEKTPOMArHUTHON UHAYKIIAHN.

Ilpakmuueckoe 3anamue

COopka 31EeKTpUYECKON LIeTH, U3MEPEHUE CUJIbl TOKAa U HaNpsKEHUs Ha ee
Pa3JINYHBIX YYaCTKax.

KoJsie0anusi 1 BOJIHBI
Mexannueckue kosieOanusi U BoJHBI. CBoOoaHBIE KoneOanus. I[lepuon, yactora u
amIiutyaa kosiebanuii. ['apmonudeckue kosieOanusi. MexXxaHMUECKHWE BOJHBI U UX
BUJIBl. 3BYKOBBIE BOJIHBL. YJIBTPa3BYKOBBIE BOJIHBL. YJIBTPA3BYK U €0 MCIOJIb30BAHUE
B MEJIMIIMHE U TEXHUKE.

DneKTpoMarHuTHhIE KojiebaHuss W BOJHBL. CBOOOIHBIE SJIEKTPOMATHUTHBIE
kosebanus. KonebaTenbHbI KOHTYP. DJIEKTPOMAarHUTHOE ToJie. DJIEKTPOMArHUTHBIE
BOJIHBI. CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH.

CBeToBble BOJHBI. Pa3BuTue MpEeACTaBICHHN O MPUPOAE CBETa. 3aKOHBI
OTPaKEHUS U MPEJIOMIICHHS CBETA.

JInn3pl. @opMysa TOHKOW JIMH3HI.

Hemoncmpauuu

Konebanust MaTeMaTUueCKOTO U MPYKUHHOTO MasITHUKOB.

PaboTa snekrporeneparopa.

N3nyyeHnue u npuem 3JIeKTPOMarHMTHBIX BOJIH.

PannocBs3sb.

Paznoxenue 6e10ro cBera B CIEKTP.

WNuTtepdepenus u nudpaxius cBera.

OTpaxeHue U NpeJoMIICHUE CBETA.

OnTuyeckue mpruodOpHI.

Ilpakmuueckue 3anamus

N3yuyenue konebanmii MaTeMaTHUECKOTO MAasITHUKA.

N3yuenue nateppepeHnun u qudpakiium cBeTa.
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DJIeMeHTbl KBAHTOBOI (pu3uKH

KBaHTOBBIE CBOMCTBa CBETA. KBanrtoBas rUIoTe3a [InaHka.
doTtornekTpudecKkuii 3HPeKT.

®duszuka atoma. Monenu ctpoenus aroma. OnsiT Pesepdopra.

@du3nka aTOMHOrO sApa WU dJIEeMEHTAapHbIX dYacTul. CocTaB M CTPOCHHE
aTOMHOTO sigpa. PaagnoakTuBHOCTh. PaguoakTHBHBIE U3TyYEHUSI U UX BO3JICICTBHUE Ha
YKUBBIE OPraHU3MBI.

Hemoncmpayuu

dotorhdexT.

@DOTODIEMEHT.

N3nyyenne nasepa.

JIuHelyaTele CIIEKTPBI PA3JINYHBIX BEIIECTB.

CueTyrK MOHU3UPYIOIIMX U3IIyYCHHI.

BceesienHasi M ee 3BOTIOLUSA
Crpoenue u pazsutue Beenennoil. Mogens pacumpstomeiica BeeneHHo.
[Tpoucxoxnenue ConHeunoil cucteMbl. CoBpeMeHHas (pu3nyueckas KapTUHA
MHpa.

18



HNPUMEPHBIE TEMbI PEOEPATOB (1OKJIAOB), UHIAUBUAY AJIBHbBIX

ITPOEKTOB

Hay4Ho-TexHu4eckuii mporpecc u mpo0aeMbl SIKOJIOTHUH.

buorexHonorus u reHHas UHxXeHepusa — TexHosiorun X XI Beka.

HanorexHonorusi Kak MNPUOPUTETHOE HANPABICHUE PA3BUTHUS HAYKH W
npou3BoACcTBa B Poccurickon denepanuu.

OxpaHa OKpY’KaroIIei Cpeaibl OT XUMUYECKOTO 3arpsi3HEHHUS.

PacTBOpbI BOKpYT Hac.

YcTpaneHue )KECTKOCTH BOJIBI HA MPOMBIIUIEHHBIX TPEATPUATHSX.

Hctopusi BOSHUKHOBEHUSI M pa3BUTHSI OPTaHUYECKOW XUMUH.

YraeBojbl U UX POJIb B )KMBOW MPUPOJIE.

JKupsbl Kak POAYKT MUTAHUS U XUMHYECKOE ChIPHE.

HexBaTka nmpooBOJILCTBUS Kak Iio0anabHas mpoOjieMa yeIoBeYecTBa U MyTH €e
pELICHUS.

CpencrtBa TUTHEHBI HAa  OCHOBE  KHUCJIOPOJCOJEPIKAIMX  OPraHUYECKHUX
COCIUHCHUM.

CUHTETHYECKHE MOIOIIIUE CPEJICTBA: IOCTOUHCTBA U HEJOCTATKHU.

Hedurur Oenka B NUIIEBBIX NPOAYKTaX M €ro MNPeoAOJICHHE B paMKax
r100abHOM MPOJIOBOJILCTBEHHON MTPOTPAMMBL.

B. U. Bepnaackuii u ero yuenue o ouocdepe.

Hctopus u pa3BUTHE 3HAHUM O KIIETKE.

Okpykarolas 4ejJoBeKa Cpe/la U €€ KOMIOHEHTBI: Pa3JIMYHbIC B3IJISAIbl HA OJIHY
npooiemy.

[Tonynsauus Kak equHUIAa OMOJOTUYECKON IBOTIOIUY.

[TomymnsAmus Kak 3KOJ0ru4YecKas eIMHuUIIA.

CoBpeMeHHBIE B3TJISA/IbI HA OMOJIOTHYECKYIO DBOJIFOIHIO.

CoBpeMEeHHBIE B3Il HA TPOUCXOKICHHUE YEIOBEKA: CTOJKHOBEHUE MHEHU.
CoBpeEMEHHBIE METOIbI UCCIEAOBAHUS KIETKH.

Cpenbl 0OUTaHMsI OPraHU3MOB: IPUUYHHBI Pa3HOO0Pa3Us.

Marepus, GopMbI €e IBHKCHHS U CYIIIECTBOBAHMS.

[lepBolii pycckuit akanemuk M. B. JIoMoHOCOB.

HckyccTBO U nponiecc mo3HaHUA.

@u3nKa U My3bIKaJIbHOE UCKYCCTBO.

[{BeTomy3bIKA.

du3nKa B COBPEMEHHOM LIUPKE.

@u3nuecKue METOJbl KCCIENOBaHUS NaMSITHUKOB HCTOPUHU, ApPXUTEKTYphl W
MIPOU3BEICHUI UCKYCCTBA.
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TEMATHYECKOE IINTAHUPOBAHUE

Coaep:xanue 00y4yeHus

KosnuecTBo
4acoB

XUMMUA

24

Bsenenue

1

Obwan u Heopeanuveckasn Xumus

OCHOBHBIC TTIOHATHS ¥ 3aKOHBI XUMHUH

[EEN

[Tepronnueckuii 3akoH U llepuoguueckas cucTeMa XHUMHUYECKUX
anemeHToB [l. 1. Menaeneera

e

CTpOCHI/Ie BCIICCTBA

Bopna. PactBopsl

XUMHUUYECKHUE PEAKIUU

Kiaccuduxanysi HeOpraHU4eCKuX COeIMHEHUN U UX CBOMCTBA

MeTtaibl 1 HEMETaJUIbI

NININDN|F-

Opzanu UecKasa Xumus

OCHOBHBIC MOHSTHUS OpFElHH‘-IGCKOfI XUMHHU U TCOPpHUA CTPOCHHUA
OPraHN4CCKHUX COGI[I/IHGHI/Iﬁ

N

YFHeBOI[OpOI[BI N X MIPUPOJHBIC HCTOYHUKHU

Kucnopoaconepxaiiye OpraHu4ecKie COeJUHEHUs

A3oTtcogeprkaiue opranuueckue coenuHenus. [lonumepsl

XUMUS U )KU3HD

Xumus u OpraHu3M 4YCJIOBCKA

Xumusi B ObITY

NIFRPIFPINNIN

BHUOJIOI'UA

[N
(00

buosorusi — COBOKYIIHOCTh HayK O HBOM mpupone. Metobl
HAyYHOT'O MTO3HAaHUs B OUOJIOTUU

N

Kietka

Opranuszm

Bun

JKOCHUCTEMBI

OPU3UKA

BBenenue

MexaHuKa

OCHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJTMHAMUKHI

OCHOBBI ANEKTPOANHAMUKHU

Kosie0aHus 1 BOJIHBI

DJIEMEHTbI KBAHTOBOM (DU3UKHU

Bcenennas u ee 3BOIIOIUSA

Jlughgpepenyupoeannviit 3auem

Hroro:

~ w
|00 00N KRR E
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTHA

CTYAEHTOB
Conepxanue XapakTepuCcTHKA OCHOBHBIX BHI0B JAeSITeJIbHOCTH
00y4eHus CTYJIEHTOB (HA YPOBHE Y4eOHBIX IeiiCTBHH)
XNUMUsI
Bsenenue PackpeiTre BKIIaa XUMAYECKOM KapTUHBI MUPA B €AUHYIO

€CTECTBEHHO-HAYYHYIO KapTUHY MHUpA.
XapakTepUCTUKa XUMHUHM KaK IPOU3BOJMTEIBHOU CHJIBI

oO111ecTBA.
Baxueitue YMeHue aaTh ONpeaeacHHEe U OMEPUPOBATH CICAYIOIIHUMHU
XUMHUYECKHUE XUMHUYECKUMH TOHATHUSIMU: «BEILIECTBOY», «XUMUYECKUN
ITOHSITHS AIIEMEHT»,  «aTOM»,  «MOJICKYyJa», «OTHOCHTEIIbHBIC
aTOMHAs M MOJICKYJIIPHAs MAacChl», «HOH», «AJZIOTPOIIUSD,
«U30TOIILIY, «XUMHYECKast CBSI3bY,

QIICKTPOOTPpULATCIBHOCTL», «BAJICHTHOCTL)», «CTCIICHb
OKHCJICHHA», «MOJIb», «MOJIIpHAsA Macca», ((MOHHpHBIﬁ

00beM ra3zo000pa3HbIX BEIIIECTBY, «BEIIECTBA
MOJICKYJIIPHOTO W HEMOJICKYJSIPHOTO  CTPOCHUSY,
«pacTBOPHI», (OQIEKTPOJIAT 51 HEAJICKTPOITUTY,

(QIIEKTPOJIUTUYECKAS JAUCCOLMAIUY, «OKUCIUTEIb U
BOCCTAHOBUTENbY», «OKHCJICHHUE UM  BOCCTAHOBIICHHUEY,
«CKOPOCTh ~ XMMHUYECKOM  peakuum»,  «XUMHYECKOE
paBHOBECHE», «YTJIEPOJHBINA CKeNeT», «(PyHKIMOHATbHAS
TPYIIaY, KA30MEPUSD).

OCHOBHBIE 3aKOHBI @opMyJIMPOBAaHUE 3aKOHOB COXPAHEHHUs MacChl BELIECTB U
XUMUU IIOCTOSIHCTBA COCTaBa BEUIECTB. Y CTAHOBJICHUE IIPUYNHHO-
CJIEICTBEHHOM CBSI3U MEXKY COJAEP>KAHUEM 3TUX 3aKOHOB U
HaIllMCaHUEM XUMUYECKUX (OPMYI U YpaBHEHUM.
PackpbiTue (bu3nuecKoro CMBICIIa CUMBOJIMKHU
[lepuoauyeckoii TaOaUIBI XUMUYECKuX 3yiemeHToB [l. U.
MenpaeneeBa (HOMEpPOB 3JIEMEHTA, NMEPUOJA, TPYNIbI) U
YCTAaHOBJICHHE NPUYMHHO-CIECIICTBEHHON CBSI3HM MEXIY
CTPOEHHMEM aToMa U 3aKOHOMEPHOCTAMH HW3MEHEHUS
CBOMCTB JJIEMEHTOB W OOpa30BaHHBIX MMM BEUIECTB B
nepuoAax U rpymmax.

XapakTepucTuKa 3JEMEHTOB MaJlbIX IEPUOJOB IO HX
nojnoxennto B Ilepuommueckoun cucreme J[. .

Menneneesa.
OCHOBHBIE TEOPUH YCTaHOBJIEHUE  3aBUCUMOCTH  CBOWCTB  XUMHYECKHUX
XAMUHA BEIIECTB OT CTPOCHUS AaTOMOB  OOpa3ymoIIUX  UX

XUMHUYECKUX IJIEMEHTOB.
XapakTEepUCTUKAa BAXHEMIIUX TUIOB XMMHUYECKUX CBA3CH
U OTHOCHUTEIBHOCTH 3TOM Tunosioruu. OObsicHEHUE
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3aBUCHUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOECHUS
KPUCTAUTNYECKUX PEIIETOK.

@OpMyIUpPOBAHUE  OCHOBHBIX  TMOJIOKEHUWA  TEOPUHU
ANEKTPOJIUTUYECKON JTUCCOLMAIMM U XapaKTEPUCTUKA B
CBET€ OTOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAUHEHUM.

@OpMyIUPOBAHUE  OCHOBHBIX  MOJIOKEHUHM  TEOPUH
XAMHUYECKOTO CTPOCHUS OPTraHUYECKUX COCAWHEHUW U
XapakTepUCTUKa B  CBETE€ OTOM TEOPUH  CBOWCTB
BOKHEUIINX  MPEACTABUTEIECH  OCHOBHBIX  KJIACCOB
OPraHUYECKUX COCAUHCHUMU.

Baxwueiimue
BellleCcTBa U
MaTepUuabl

XapakTepUCTUKAa CTPOCHUS aTOMOB M KPHUCTAJIOB W Ha
ATOM OCHOBE — OOIIUX (PU3NUYECKUX U XMMUUYECKUX CBOMCTB
METaJUIOB M HEMETAJUIOB. XapaKTepUCTHKA COCTaBa,
CTPOCHHUS,  CBOMCTB, TMOJYYECHHS W  IPUMEHEHHUE
BOKHEUIIINX HEMETAILIOB.

XapakTepucTUKa COCTaBa, CTPOSCHUS W OOIIMX CBOMCTB
BOKHEUIIIMX KJIACCOB HEOPTraHUYECKUX COCTUHEHUM.
Onucanue cocTaBa u CBOMCTB BaYKHEHIIINX
MPEJICTABUTENIEN OPraHUYECKUX COCIMHEHMI: METaHoJIa U
ATaHOJA, CJIOXKHBIX 3(QUPOB, KUPOB, MbLUI, KapOOHOBBIX
KHUCJIOT (YKCYCHOM KHCIIOTBI), MOHOCAXapuJI0B (TJIFOKO3BI),
JcaxapuaoB (caxapo3ssl), MOIMcaxapuaoB (Kpaxmania

U 1EJUTIOJI03bI), aMUHOKHUCIIOT, O€JIKOB, HCKYCCTBEHHBIX U
CUHTETUYECKHUX TTOJUMEPOB.

XUMHYECKUU A3BIK U

Ucnonp3zoBanne B  yueOHOM u  mpodeccHoHanbHOM

CUMBOJIMKA JESTENbHOCTH XUMUUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3piBaHue H3y4eHHBIX BELIECTB MO TPUBHAIBHOW WU
MEXIYHApOJIHOM HOMEHKJIAType M OTPAXKEHUE COCTaBa
ATUX COCIMHEHUHN C TTOMOIIBI0 XUMUYECKUX (HOPMYII.
OTpaxkeHue XUMHYECKMX MPOLECCOB C  MOMOIIBIO
YPaBHEHUN XUMUYECKHX PEAKIUN.

XHUMUYECKHE OObsicHEHHE  CYIIHOCTH  XHMMHUYECKHX  MPOLECCOB.

peaxkuuu Knaccudpukanuss XUMUYECKUX pPEaklHUil MO pa3IuYHbIM
MIPU3HAKAM.

XUMHYECKHUIN BpinonHeHne XUMHUYECKOTO JKCIIEPUMEHTA B IMOJHOM

DKCIIEPUMEHT COOTBETCTBHH C MPABUIIAMU TEXHUKU OC30MaCHOCTH.
Habnronenue, ¢ukcupoBaHWe W ONMUCAHUE PE3YyJIbTaTOB
MIPOBEICHHOT0 KCIIEPUMEHTA.

XuMHUYeCcKast IIpoBeneHrne CamMOCTOATEIIBHOTO IIOMCKA XUMHUYECKOU

uHpopMmarus “H(pOpMAIMU C UCTIOJIBb30BAHUEM PA3IMYHBIX UCTOUHHKOB

(HAy4YHO-TIOMYJISIPHBIX ~ U3JaHUN, KOMIIBIOTEPHBIX  0a3
JAHHBIX,  pecypcoB  MHTepHeTa);  HCMOJb30BaHUE
KOMIIBIOTEPHBIX TEXHOJIOTUU I 00pabOTKU W TMepenaydu
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XUMUYECKON HHpoOpMaLMM U €€
pa3InyHbIX (hopmax.

IMpeACTaBJICHUA B

[IpodunsHoe 1

OOBsICHEHHE XHMHUUYECKUX HBHGHI’Iﬁ, IMPOUCXOIAINX B

npodeccuoHaTBLHO npupoze, ObITY ¥ Ha TIPOU3BOJICTBE.

3HaYMMOE CoOmroneHne  mpaBUI  HKOJIOTMYECKH  IPAMOTHOTO

coJiepKaHue MOBEJICHUS B OKPYKAIOIIEH cperie.
O1ieHKa BAMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIeH
Cpeapl Ha OpraHW3M 4YejloBeKa W JPYrue IKUBBIC
OpTraHU3MBbl.
Cobmonenne mpaBusl  0e30macHOro  oOpaimieHus ¢
TOPIOYMMH M TOKCHUYHBIMU BEIIECTBaMH, J1a00OpaTOPHBIM
000py1I0BaHUEM.
Kputnueckass  oueHKa  JOCTOBEPHOCTH  XHMHUYECKOU
uH(GOpMalluy, MOCTYNAIEH U3 Pa3HbIX HCTOYHHUKOB.

BUOJIOT'UA
buonorus — 3HAKOMCTBO C OOBEKTaAMH U3Y4YEHHsI OUOJIOTHH.

COBOKYITHOCTh HayK
0 JKMBOM IIPUPOJIE.
Metonbl HAy4YHOTO
MO3HAHUS B
OnoJIOruu

BoisiBienne  ponm  Owojmorun B (popMUpOBaHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MHpa H
MPaKTUYECKOHN AESTEIIbHOCTH JIOAEH.

Knerka

3HAKOMCTBO C KJIETOYHOW TEOPUEN CTPOECHUSI OPTraHU3MOB.
[lonydyeHune mpencTaBiIeHUs O POJA OPTaHUYECKUX W
HEOPraHUYECKHUX BELIECTB B KIIETKE.

3HaHWE CTPOCHMS KIETOK MO pe3ysbraraMm paboThl CO
CBETOBBIM MUKPOCKOIIOM.

YMeHne ONnuChIBaTh MUKPONPENApaThl KIETOK PACTCHUMU.
YMeHrne CpaBHMBATh CTPOCHHE KIETOK PAaCTEHUA U
JKMBOTHBIX IO TOTOBBIM MHUKPOITPENApaTaM.

Opranuzm

3HaHME OCHOBHBIX CHOCOOOB Pa3MHOKEHHSI OPraHHU3MOB,
CTaJInil OHTOT€HE3a HA TPUMEPE YEJIOBEKA.

3HaHWE NPUYMH, BBI3BIBAIONIUX HAPYIICHUS B Pa3BUTHU
OpPraHu3MOB. YMEHHE TOJIb30BAaTHCS  T'€HETHUYECKOU
TEPMUHOJIOTHEN M CHUMBOJIMKOW, peuaTb IPOCTEUIINE
TEHETUYECKUE 3a1a4H.

3HaHue 0COOEHHOCTEH HACJICICTBEHHOMN 51
HEHACJICJACTBEHHOW W3MEHUYMBOCTH M WX OHMOJOTHYECKOM
POJIM B 3BOJIFOLIMM KUBOTO.

Bun

YMeHrne aHanu3upoBaTh U OIICHUBATH
TUTIOTE3bI TPOUCXOXKACHHUS )KU3HU Ha 3eMIIE.
YMeHue npoBOAUTH ONHMCAaHUE OCOOEH OJHOTO BHUIA IO
MOP(OJIOTUYECKOMY KPUTEPHIO.

Pa3ButHe crocoOHOCTEN SICHO M TOYHO H3jJaraTb CBOH
MBICJTH, JIOTMYECKU OOOCHOBBIBaTH CBOIO TOYKY 3PEHUS,

pa3JInYHbIE
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BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHHUS COOECETHHKOB,
MpU3HAaBas MPaBO JPYroro 4yejJoBeKa Ha UHOE MHEHHE.
YMenue JTIOKa3bIBATh POJICTBO yeJioBeKa u
MJIEKOMTUTAIONINX, OOLUIHOCTh U PABEHCTBO UYEIOBEYECKUX
pac.

DKOCHUCTEMBI

3HaHME OCHOBHBIX JKOJOTHYECKHX (DaKTOPOB U UX
BJIMSTHUS] HA OPTaHU3MBI.

3HaHME OTJIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX
COOOIIECTB — arpO3KOCUCTEM.

[lonydyeHue mnpeAcTaBIeHUS O CXEME HKOCHUCTEMBbl Ha
npumepe Onochepsl.

JleMoHCTpanys yMEHMs IOCTAaHOBKH LIE€JIEH 1EeATENbHOCTH,
IUIAHUPOBAaHUE  COOCTBEHHOM  JAESTEIbHOCTH  JUIA
JNOCTHMKEHUS] ~ TOCTaBJICHHBIX  LeJIel,  IpeIBUIACHUS
BO3MOXKHBIX PE3yJIbTaTOB 3THUX JECWCTBUN, OpraHU3allU
CaMOKOHTPOJISI U OLICHKHU MOJYYEHHBIX Pe3yIbTaToB.
OOyueHue cOOMIONEHUIO MPaBUJ MOBEIACHUS B MPUPOJE,
OepeXKHOMY OTHOLICHHIO K OMOJIOIMYECKUM OOBEeKTaM
(pacTeHHsAM M )KMBOTHBIM M UX COOOIIECTBAM) M UX OXpaHe

OU3UKA

BBenenue

Pa3ButHe crnocoOHOCTE SICHO M TOYHO H3JIaratb CBOU
MBICJTH, JIOTUYECKA OOOCHOBBIBaTH CBOIO TOYKY 3PEHUS,
BOCIIPUHUMATh U aHAJIU3UPOBATh MHEHHS COOECEIHHKOB,
MIpU3HaBas MPaBO JIPYroro 4eI0BeKa Ha UHOE MHEHHE.
[IpuBenenue mpuMepoB BIUSHUS OTKPBHITHN B (U3MKE Ha
IPOIPECC B TEXHUKE U TEXHOJIOTUHU IPOU3BOJCTBA.

Mexanuxa

Kunemartuka

O3HakoOMJIEHHE CO CIOCOOaMU OMHUCAHUS MEXaHUYECKOTO
JIBM>KEHHSI, OCHOBHOM 3a/1aueii MEXaHUKHU.

N3yuenne OCHOBHBIX (PM3UYECKUX BEIMYMH KUHEMATUKHU:
MEPEMENICHHS, CKOPOCTH, YCKOPEHHUS.

Habmronenue OTHOCHUTEIIbHOCTH MEXAHUYECKOTO
JIBUKECHUS. DopMyIMPOBAHUE  3aKOHA  CJIOXKEHHUS
CKOPOCTEM.

HUccnenoBanne  paBHOYCKOPEHHOTO  NPSMOJIMHEHHOIO
NBIDKEHUS (HAa TIpuMepe CBOOOAHOTO TMaJCHUsI TEl) U
PaBHOMEPHOTO ABUKEHUS TeJa MO OKPY>KHOCTH.
[lonumanue cMpIcIa OCHOBHBIX (DH3WYECKUX BEIIMYUH,
XapaKTEPU3YIOIIMX PAaBHOMEPHOE [BWIKCHUE Tela MO0
OKPYKHOCTH.

JlnHamuka

[lonnmanue cmbIiciia TakuxX (U3NYECKUX MOJENeH, Kak
MaTepuaabHas TOYKa, MHEPLMAJIbHAA CUCTEMA OTCYETA.

N3mepenne Macchl Tela  paziMUHBIMH  CIIOCOOAMHU.
N3mepenne cuin  B3aMMOJEUCTBUS TeEJl. BbIlYuCIEeHUE
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3HAUEHUSA YCKOPEHUS T IO HU3BECTHBIM 3HAUYCHUSIM
JEUCTBYIOLIUX CHJI K MAcC Tel.

YMeHue paznuyaTh CUITY TSXKECTU U Bec Tena. OObsicHeHue
U TIPUBEACHUE MPUMEPOB SIBJICHUS HEBECOMOCTH.
[IpumMeHeHrne OCHOBHBIX MOHSTHHM, (GOpMYIl U 3aKOHOB
JIMHAMUKH K PEIICHUIO 3a]1a4.

3aKOHBI COXPaHEHUS
B MEXaHUKE

OOBsiICHEHHE PEaKTHUBHOTO JIBXKCHHUSI Ha OCHOBE 3aKOHA
COXpaHEHUsI uMIlyibca. [IpuMeHeHne 3aKkoHa COXpaHEHUS
UMITYJIbCA [ BBIYMCIICHUS MU3MEHEHUW CKOPOCTEU Tell
MIPU UX B3aUMOJCHCTBUSIX.

Boruncnenne pabOThl CUJT U U3MEHEHUS KUHETHYECKOU
SHEPruM Tejia. BeluucieHue MmoTeHINaIbHON SHEPTUU Tell
B rpaBUTAIIUOHHOM T1oJIe. XapaKkTepuCTHUKa
MPOM3BOJAUTEIIPHOCTA ~ MaIllMH WM JIBUTaTellel ¢
HCIIOJIb30BAaHUEM MOHITHS MOITHOCTH.

OcHO8bl MONEKYIAPHOU DUUKU U MePMOOUHAMUKU

MonexkynspHas
busnka

@OpMyJIMPOBAHUE OCHOBHBIX IOJOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TeOopuu. BbINOIHEHNE SKCIEPUMEHTOB,
CiIyKaluX OOOCHOBAaHUEM MOJIEKYJISIPHO-KUHETUYECKON
teopuu. Habmonenre OpoyHOBCKOTO JBUKECHUS U SIBJICHUS
muhpy3un.

OnpeneneHue mnapamMeTpoB BEHIECTBA B Tra3000pa3HOM
COCTOSSHUM Ha OCHOBAaHUM YPaBHEHUS  COCTOSIHUSA
WJICAJIBHOTO rasa.

[IpencraBnenue B Buie rpaduka M30XOpHOTO, U300apHOTO
U W30TEPMHUYECKOrO IPOLECCOB. BpluncieHue cpeaHeun
KMHETUYECKOW SHEPIrUM TEIIOBOTO JBUKEHHS MOJIEKYJ 110
W3BECTHOM TeMIieparype BEIECTBA. N3mepenue
BJI&KHOCTH BO3/yXa.

TepmoanHaMuka

OKCIIEpUMEHTAIBHOE HCCIIEIOBAHUE TEIUIOBBIX CBOWCTB
BelecTBa. Pacyer KojuyecTBa TEIJIOTHI, HEOOXOAMMOTO
JUISl OCYLLIECTBIIEHUS TIPOLIECCa MPEBPAIICHUS BEIIECTBA U3
OJIHOTO arperaTHOTO COCTOSIHUA B IPYTOE€.

Pacuer u3MeHeHUs BHYTpPEHHEH 3HEpPruM Tel, padoThl U
NIEPETAHHOIO KOJIMYECTBA TEIIOTHI HA OCHOBAHUM TIEPBOTO
3aKkOoHa  TepMOoAMHAMHUKH.  OOBSICHEHHE  MPUHIUIIOB
JIEUCTBHSI TEINIOBBIX MALIUH.

Ocntoswi SJZGKWZPOOUH(ZMMKM

DJIEKTpOCTaTUKA

Brruuciaenue cun B3aUMOJICUCTBUS TOYCYHBIX
DJIEKTPUYECKUX 3aPSAI0B.

Brruuciaenue HANPSKEHHOCTH u MMOTEHIMAaJIa
AJIEKTPUYECKOTO TOJISI OJHOTO M HECKOJBKHMX TOYEUYHBIX
3apsAI0B.

M3mepeHne pa3HOCTH MOTEHIIMAJIOB.
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[IpuBeneHue mpUMEPOB MPOBOJAHHUKOB, JAUDIIEKTPUKOB H
KOH/ICHCATOPOB.

HabGnronenue sBieHUs] 3IEKTPOCTATUYECKON MHIYKUIHUU U
SBJICHUS TIOJISIpU3AIMU  JIUAJICKTPUKA, HaXOJSAIIETocs B
AIIEKTPUUECKOM II0JI€.

IlocTOsTHHEBII TOK

N3mepeHrie MOIIHOCTH 3JEKTPUUYECKOro ToKa. M3Mepenue
O/J1C u BHYTpEHHETO COMPOTUBIICHUSI UCTOYHUKA TOKA.
COop ¥ HCHOBITAHUE HIEKTPUUYECKUX IEMel C Pa3IuYyHbIM
COCIMHECHUEM MPOBOTHUKOB, PACUET MX MapaMeTPOB

MarsuTHOE 110J1€

Habnronenue neiicTBUs MarHUTHOTO MOJISL HA IPOBOJHUK C
TOKOM, KAPTUHOK MAarHUTHBIX MOJIEH.

@opMyIMpOBaHUE MPABUIIA JEBOM PYKHU ISl ONIPENCIICHUS
HaIlpaBJICHUS CUJIbI AMIiepa.

Beruncnenue cui, 1eHCTBYIOINUX HA MPOBOJAHUK C TOKOM B
MarHUTHOM II0JIe, OOBACHEHHE TMpUHIMUNA JACHCTBUS
AIIEKTPOJBUTATEIISL.

HccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKIIHH.

Konebanus u eonnvl

MexaHu4deckue
KOJICOAHUS U BOJIHBI

[IpuBeneHne MPUMEPOB  KOJIEOATEIBHBIX  JIBHKCHUH.
WccnenoBaHnre  3aBUCUMOCTH — Tepuoja  KoJieOaHUM
MAaTEMATHYECKOT0 MAsTHUKA OT €ro JUIMHBI, MacChl W
aMIUTUTYbl  Kojebanuil.  OmpejnelieHHe  yCKOPEHUS
CBOOOJTHOTO TMAaJIEHUS C T[OMOIIBI0 MAaTeMaTHYE€CKOTO
MasiTHUKA.

HaGmronenue xonebanuii 3Bywariero Ttena. [lpuBenenue
3HAYEHUSI CKOPOCTU PACHPOCTPAHEHHS 3BYKa B Pa3IUUYHBIX
cpenax.

YMeHue OOBSACHIThL HCIOJIB30BAHHE YIbTpPa3BykKa B
MEJIUIIMHE.

DJIEKTPOMArHUTHBIE
KOJIEOAHUS U BOJHBI

HaOmnronenune ocuuiiorpaMM rapMOHUYECKHX KoJjeOaHu
CHUJIBI TOKA B IIEIIH.

OOBsiCHEHME TPEBpAIICHUS DHEPrud B  HUACATHLHOM
KoJie0aTeIbHOM KOHTYPE.

N3ydyenne  ycTpoicTBa M NOpUHUMANA  JECUCTBUS

TpaHchopmaropa. Ananus CXEMBI nepeaayn
ANIEKTPOdHEPTUM Ha Oombiue paccrosiHus. [lpuBeneHue
NpUMEPOB  BHUJIOB  PAJUOCBA3U.  3HAKOMCTBO  C

YCTPOMCTBAMH, BXOJISAIIIMMH B CHCTEMY PaJIHOCBSI3H.
OO6cyxaenne 0cCoOOEHHOCTEH pacpoCTpaHeHUs PaJMOBOJIH.

CBeTOBbBIE BOJIHBI

[IpyumMeHeHrne Ha TIPAKTUKE 3aKOHOB OTPAXEHUA U
MPEJIOMIICHUSI CBETa NP pelieHuu 3anad. HabGmroneHue
SIBJICHUS TU(PPaKIIUU U TUCTIEPCUM CBETA.

YMeHue CcTpouTh U300paxKeHus TMPEeAMETOB, J1aBaeMble
JuH3aMu. PacdyeT onTHYEeCKOM CUIIBI JIUH3HI.
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Anemenmol KBAHMOBOU DUUKU

KBanToBsie cBoiicTBa | Habmonenue ¢dortoanekrpuyeckoro sddekra. Pacuer

CBETa MaKCUMaJbHOW KHHETUYECKOW SHEPruu 3JIEKTPOHOB IPU
dboroaddexre.
®usuka atToma ®opmynupoBanue noctynaroB  bopa. HaGmronenue

JIMHEWYATOr0 XU HEMPEPBIBHOTO CHEKTPOB.
Pacder 4acTOTHI M JJIMHBI BOJIHBI UCITYCKAEMOTO CBETA IPU
IEPEX0JEe aTOMa M3 OJHOIO CTAalMOHAPHOIO COCTOSHHUS B

ZIpyroe.

OOBsiICHEHUE IPUHIIMIA JIEHCTBHS JIa3epa.
®u3nKa aTOMHOTO HabGnronenue TpekoB anbda-dactuil B Kamepe BuiibcoHa.
anpa u Perucrpanust sSiAepHBIX M3IYyYEHUNA C MOMOLIBIO CUETUYHMKA
3JIEMEHTapPHBIX I'enirepa.
JaCTHI] Pacuer 3Hepruu CBA3M aTOMHBIX SIIEP.

[loHuMaHre NIEHHOCTH HAY4YHOIO IIO3HAHUA MHUpA HE
BOOOIIlE JJI1 4YEJIOBEUECTBA B ILIEJAOM, a I Ka)KIOro
oOyyJaromerocss JIMYHO, IEHHOCTU OBJIAJICHUS METOJIOM
HAy4YHOTO TMO3HAHUA MJId JOCTIXKEHHS ycIiexa B JI000M
BHUJIE TPAKTUYECKOMN AEATEIHHOCTH.

Bcenennas u ee 360JII0YUA

Crpoenue u OObsicHeHuE MoJIeNu paciupstoierics BeeneHHOM.
pasButue BeeneHHon
IIpoucxoxaenue HaGmonenue 3Be3n, JIyHpl W TUIaHET B TEJIECKOIL.

ConHEYHOM CUCTEMBI Ha6J'IIOI[€HI/Ie COJIHCYHBIX ITATCH C IIOMOIIBIO TCIICCKOIIA.

YYEBHO-METOJAUYECKOE
A MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHUE ITPOTPAMMUBI
YYEBHOM JUCLHUATIIMHBI
«ECTECTBO3HAHMUE»

OcBoeHue  mporpaMMmbl  y4eOHOW  aucUMIUIMHBL  «EcTecTBO3HaHuE»
npeanoyiaraeT Hajauuue B TpodecCHOHaIbHOW 00pa3oBaTeNIbHOM OpraHu3alu,
peanu3ymoIieii  00pa3oBaTeIbHYIO IPOrpaMMy CpeaHero ooOmero oOpa3oBaHHS B
npenenax ocBoeHus: OITOIT CITIO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHUsl, YI€OHBIX
KaOMHETOB 1O (DHU3UKE, XHUMHHM, OHOJOTHH, B KOTOPHIX HMMEETCS BO3MOXKHOCTH
obecneunTh CBOOOIHBIN A0cTyn B HTEpHET BO BpeMs yueOHOIO 3aHATHS U B IEPUO
BHEYUEOHO! AESTebHOCTH 00Yy4arOIIUXCSl.

B coctaB kaOuHETOB MO (pU3MKE, XMUMUU, OMOJOTUU BXOJAT JaOOpaTOpUu C
Ja00paHTCKON KOMHATOM.

[Tomemienust kKaOMHETOB (PUNKH, XUMUHU U OMOJIOTHH JOJDKHBI YIOBJIETBOPATH
TpeboBanusiM CaHUTapHO-3MUIEMUONOTHYeCKUX mpaBwil U HopmatuBoB (CaunlluH
2.42 Neo 178-02) m ObITh OCHAILEHBI THUIOBBIM OOOPYJOBaHMEM, YKa3aHHBIM B
HACTOSIIIMX TPEOOBAHMSIX, B TOM YHUCJE CHEIUATU3UPOBAHHOW y4eOHOW MeOenbio U
cpeacTBaMu OOy4YeHUSs, JOCTATOYHBIMU JJI BBINOJHEHUS TpeOOBaHMN K YPOBHIO

27



MOATOTOBKH OOYJAFOIITIXCS.

B kabuneTtax AOMKHO OBITH MYJIbTUMEIUIHOE 00OpYIOBaHUE, MOCPEICTBOM
KOTOPOrO  Y4YaCTHHUKM  0Opa3oBaTEeNbHOIO  Mpollecca MOTYT  MPOCMAaTpUBATH
BU3YaJIbHYI0 MH(pOpMaIMIO 10 (HU3UKE, CO3/1aBaTh MPE3EHTAIlMU, BUIeOMATEpHAIbl U
T. 1.

B  coctaB = y4eOHO-METOAMYECKOTO W  MaTepUalbHO-TEXHUYECKOTO
oOecrieueHus: MporpaMmbl y4eOHON AUCIUIUIMHBI « ECTEeCTBO3HAHUE) BXOJIST:

e MHOTOGYHKIIMOHATHHBIA KOMIUICKC TPETIOAaBaTENs;

® HarJsgHbIE TOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJIMI, TUIAaKaTOB, MOPTPETHI

BBIJAIONINXCS YYEHBIX B 00JIACTH €CTECTBO3HAHUSA U T. 11.);
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHbBIE CPEJICTBA;

HKPaHHO-3BYKOBBIE TTOCOOUS;

KOMIUIEKT 3JIEKTPOCHA0XKEHUSI KaOMHETOB;

TEXHUYCCKHE CPEICTBA OOyUCHHUS,;

JIEMOHCTpPAlIUOHHOE 000py/IoBaHue (OOIIEro Ha3HAYEHUS W TEMaTHYECKHE
HAOOPBKI);

e JjabopaTtopHoe 00opyaoBaHuE (OOIIEro Ha3HAYEHUSI U TeMaTUYECKUEe HAOOPHI, B
TOM 4YHCJAE I TOCTAaHOBKH JEMOHCTPAllMOHHOTO H  yYYCHHUYECKOTO
HKCIIEPUMEHTA, PEAKTUBBI);

® CTaTWYCCKHE, AWHAMHYECKHE, IEMOHCTPAIIMOHHBIC W pa3JaTOYHBIC MOJCIIH,
BKJIIOYAsi HATYpaJIbHbIE OOBEKTHI;

e BCIIOMOTaTeIbHOE 000PY/I0BAHKUE;

® KOMIUICKT TEXHUYECKOW IOKYMEHTAIMH, B TOM YHCJIE TaclopTa Ha CpeiCTBa
oOy4YeHHMsI, HHCTPYKITUU TI0 X UCITOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

e OUOIMOTEUHBIN (OHI.

B Oubnuworeunsii QoHI BXOAAT YYCOHHKH, Yy4eOHO-METOIUYECKUE
kommuiektel  (YMK), oOecrneunBaromue  OCBOCHHE  y4EOHOM  JNHCITUILIMHBI
«EcrecTBO3HaHUE», PEKOMEHIOBAHHBIC WM JOMYIIEHHBIE I KCIOJb30BAHUS B
npodeccuoHaNbHBIX o0pa3oBaTeIbHBIX OpraHu3aIusX, peanu3yronmx
o0pa3oBaTeIbLHYIO MPOrpaMMy CpeaHEro o0Iero o0pa3oBaHUs B Mpejieiiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0OCHOBHOIO 00111er0 00pa30BaHUsl.

bubnuoreunsiii dbong MOJKET OBITH JIOMOJIHEH buznyecKkuMu
SHIUKIIOTICAMSIMYU, aTJIacaMH, CJIOBapsIMHU, CIPABOYHHKAMH TIO (HU3HUKE, XHUMHH,
OMOJIOTMY, HAYYHOM M HAy4YHO-TIOMYJSPHOM JUTEPATYypOll €CTECTBEHHO-HAYYHOI'O
CoJIep KaHMSI.

B mporiecce ocBoeHMS MporpaMMbl YIeOHOW AUCIMIUTMHBI « EcTecTBO3HaHME)
CTYIEHThl JIOJDKHBI HWMETh BO3MOXKHOCTh JOCTyHa K DJJCKTPOHHBIM YYEOHBIM
MaTepHuaiaMm 1o €CTECTBO3HAHUIO, BKItoUast (PU3UKY, XUMUIO, OMOJIOTHIO, HMEIOIITUMCS
B CBOOOMHOM joctyrne B cetu VHTepHET (JIEKTPOHHBIM KHUTaM, MPAKTUKyMam,
TectaM, MaTepuaiam EI'D u np.).
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