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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 00111e00pa3zoBaTeIbHOM y4eOHOM JTUCHUTUTAHBI
«EcrecTBO3HaHME»  MpeaHa3HAadyeHa JUISI  M3YYCHHS  €CTECTBO3HAHUA B
pohecCHOHATBHBIX 00pazoBaTeIbHBIX OpraHu3aIusIX, oSN 1263 % {0)1117D:4

o0Opa3oBaTeNnpHyI0 MPOTpaMMy CpeAHero oOmero oOpa3oBaHUS B Mpelenax
OCBOCHHSI OCHOBHOI mpodeccnoHabHOW oOpa3zoBarenbHOil mnporpammbel CITO
(OIIOIT CIIO) Ha 6a3e OCHOBHOrO oOIIero oOpa3oBaHMsl, IMPU TOJTOTOBKE
CIIELMAJIMCTOB CPEHErO 3BEHA.

Pabouas mporpamma y4eOHON TUCUUIUIMHBI SBJISETCA YaCTbIO OCHOBHOM
npodeccuoHanbHOM 00pa3zoBaTesibHON mporpammbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuanbHocTH  54.02.01 [HuzaitH (o oTpacisM), YKpyIHEHHas Tpymmna
cnermanbHocteir 54.00.00 [Iuzaiin M300pasuTenbHble W TPHUKIATHBIE BUIBI
UCKYCCTB.

Conepxanue nporpaMMmbl «ECTeCTBO3HaHKE» HAIPaBIEHO HAa JOCTHKEHUE
CJIEIYIOLIUX
eJeu:

e OCBOCHHE 3HAaHHW O COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTUHE MHpA U
METOJIaX €CTECTBEHHbBIX HAyK; 3HAKOMCTBO C HaubOosee BaXXKHBIMU HJICIMU U
JOCTHKEHHUSIMU €CTECTBO3HAHMSI, OKa3aBIIMMH OIPEACIIONICEe BIUSHUE HA
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

e OBJIaJICHUE YMEHUSMH MPUMEHSTH TOJYyUYCHHbIC 3HAHUS IS OOBSICHEHUS
SBJICHUN OKpPY)KAIOIIET0 MHUPA, BOCHPUITHS HHPOpPMAIUU ECTECTBEHHO-
HAyyHOr0 U MNpOo(EeCcCHOHATBHO 3HAUYMMOTO COJCpP)KaHUS; PpPa3BUTHE
WHTEIUICKTYalbHBIX, TBOPYECKMX CIHOCOOHOCTEH M  KPUTHYECKOTO
MBIIIJIEHUS B XOAE€ NPOBEICHUS MNPOCTEHIINX HCCIEIOBAaHUM, aHaIM3a
SBJIICHUM,  BOCHOPHATHUS W  HMHTEpPHPETAlMd  €CTECTBEHHO-HAy4YHOU
uHbOpMaIny;

e BOCMNUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHHOW MPHUPOJIBI
U UCIOJIb30BaHUS JOCTHKEHUW €CTECTBEHHBIX HAayK g pPa3BUTHUA
UMBWIN3ALMH U MOBBIIICHUS KAUECTBA KU3HMU;

e IPUMEHEHHE ECTECTBEHHO-HAYYHbIX 3HaHUH B  MpodeccHoHaTbHOM
NESTENIbBHOCTH M IOBCEJHEBHOM XU3HU Il oOecredeHusl Oe30MacHOCTH
KU3ZHEIEATEIIbHOCTH; IPaMOTHOTO VCITOJI30BaHUS COBPEMEHHBIX
TEXHOJIOTHIA; OXPaHbI 3J0POBbs, OKPYKAIOIIEH CPEBL.

B nmporpammy BKJIIOYEHO COZIep)KaHUE, HAPaBJIEHHOE HAa (POPMUpPOBaHUE
y CTYJICHTOB KOMITETCHIINM, HEOOXOIUMBIX NIl KadecTBeHHOro ocBoeHmst OITOIT
CIIO Ha 6a3e OCHOBHOrO O0IIEro 0Opa3oBaHUs C MOJYUYEHUEM CPEIHEro OoOLIEeTo
00pa3oBaHus; MPOrpaMMbl TOATOTOBKY crieluaincToB cpeanero 3seHa (I1IICC3).

[Tporpamma yueOHOM aucuuruinHbl «EcTecTBO3HAHME» SIBISIETCSI OCHOBOM
Uil pa3paboOTKu  paboyuMx MporpaMM, B  KOTOPBIX MpodecCHOHaNbHbIE
o0Opa3oBaTenbHbIC OpPraHU3AINH, pPEATU3yIoIe O00pa30BaTENbHYIO MPOTPAMMY
cpennero obmero obpazoBanus B mpexaenax ocBoeHus OIIOIT CIIO na 6ase
OCHOBHOTO 00IIero 00pa3oBaHUsl, YTOUHAIOT COACpNKaHHE y4eOHOrOo Marepuaa,
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HOCJIEI0BATENbHOCTh €r0 M3y4Y€HUs, paclpeiesieHue y4eOHBIX 4acoB, TEMATUKY
pedepartoB (AOKIAI0B), MHAUBUAYAIbHBIX MPOEKTOB, BUABI CaMOCTOSTEIbHBIX
paboT ¢ yueroMm crneuu(UKH MPOrpaMM MOATOTOBKHU CHEIHAIMCTOB CPEAHETO
3BEHa, OCBaMBaeMoi mpodeccruu Win CrenualbHOCTH.

[IporpaMMa MOET HCIOJB30BAThCA JPYTMMH MPOQPECCHOHATBHBIMU
o0pa3oBaTeNbHBIMM  OpraHU3alUsMHU,  PEATU3YIOIIUMU  00pa30BaTENIbHYIO
IporpaMMy CpeaHero ooumero oOpa3oBaHHMs B IpEJesiax OCBOCHHUS OCHOBHOM
npodeccuonansHoi oOpa3oBaTenbHOil mporpamMbl CIIO Ha 6a3e OCHOBHOTO
obmero oopazosanwus (IITICC3).



OBIIIASA XAPAKTEPUCTUKA YYEBHOU JUCHHUITIMNHBI
«ECTECTBO3HAHMUE)

EcrecTBO3HaHME — HayKa O SABJICHUSX U 3aKOHAX MpUpobsl. COBpEeMEHHOE
€CTECTBO3HAHUE BKJIOYACT MHOMXECTBO €CTECTBCHHO-HAYYHBIX OTpAcieu, U3
KOTOPBIX HamOoJiee€ BaXKHBIMU SBISIOTCS (u3nka, xumuss u Ouosorus. OHO
OXBaTBhIBAET IIUPOKUN CIEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB
MPUPOIBI, KOTOPHIE MOXKHO PacCMaTPUBaTh KaK €AUHOE LIEIIOE.

EcrecTBeHHO-Hay4yHbIE 3HaHWS, OCHOBAaHHbBIE HAa HHUX TEXHOJIOTUH
dbopMUPYIOT HOBBIN 00pa3 KWU3HU. BBICOKOOOpA30BaHHBIM YEIOBEK HE MOXKET
JTMCTAHIIMPOBAThCA OT (DYHIaMEHTAIbHBIX 3HAHUW 00 OKpY)KAIOIIEM MHUpE, HE
PHCKYsSI OKa3aThCsl OECTIOMOIIHBIM B MPOoQeCCHOHAIBHON JAesATeIbHOCTH. JIroboe
MEPCIICKTUBHOE HAMPABJIICHUE JCATEIbHOCTH YEJIOBEKA MPAMO WM KOCBEHHO
CBSI3aHO C HOBOM MaTepHaIbHOW 0a30il M HOBBIMH TEXHOJIOTHUSMH, M 3HAHHE HX
€CTECTBEHHO-HAYYHOU CYITHOCTH — 3aKOH yCIIeXa.

EctecTBO3HaHME — HEOThEMIIEMAs COCTABJIAIONIASA KYJbTYPbI: OIPEACIISAs
MHPOBO33pPEHHE YEJIOBEKa, OHO IPOHUKACT M B TyMaHHUTApHYIO cdepy, U B
OOIIIECTBEHHYIO  JKU3Hb. PanyoHanbHbBIl  €CTECTBEHHO-HAYYHBIM  METOJ,
c(hOopMHUpPOBABIIMIACSI B paMKaX €CTECTBCHHBIX HAyK, 00pa3yeT eCTeCTBCHHO-
HAyYHYI0O KapTHHY MHpa, HEKoe o0pa3Ho-puiocodckoe 0000IIeHNE HAyIHBIX
3HAHMUH.

OcHOBY ecTeCTBO3HAHUSI MPEJCTaBISIET (PU3MKa — Hayka O MPUPOJE,
n3yyvaronias Hau0oJsiee BaXKHbIE SIBJICHUS, 3aKOHBI M CBOMCTBA MaTEPUATIBLHOTO MUPA.
B ¢usuke ycraHaBauBarOTCS yHUBEpPCAIbHBIC 3aKOHBI, CIIPABEIJIMBOCTh KOTOPBIX
MOJITBEPKAAETCS HE TOJIBKO B 3€MHBIX YCIIOBUAX U B OKOJIO3EMHBIX ITPOCTPAHCTBAX,
HO M BO Bcerd Bcenennon. B 3ToM 3akiroyaercs OJWMH W3 CYLIECTBEHHBIX
NpU3HAKOB (DU3MKK Kak (yHIaMCHTAIbHOW Hayku. dusnka 3aHUMaeT 0coboe
MECTO CpPEAM ECTECTBEHHBIX HAyK, IIOATOMY €€ IMPUHATO CUYUTATh JIUACPOM
€CTECTBO3HAHUSL.

EcrecTBO3HaHME KakK HayKa O SIBICHUSIX M 3aKOHAX MPUPOJABI BKJIKOYAET
TAKXKE€ OJJHY M3 BAKHEHUIINX OTPACICH — XUMHUIO.

XuMHsiT — HayKa O BEIIECTBaX, HUX COCTAaBE, CTPOCHHUHM, CBOMCTBAX,
nmpolueccax MNpPeBpalleHUs, HCIOJIb30BAHUM 3aKOHOB XWUMHHM B TPAKTHYECKOU
JEATEIbHOCTH JIFOAEH, B CO3/TAaHUU HOBBIX MAaTEPHUATIOB.

buomoruss — cocraBHas 4YacTb €CTECTBO3HAHWA. JTO HAayKa O JKMBOHU
npupoae. OHa M3y4aeT PaCTUTEIbHBIM, >KUBOTHBII MHUpP M YEJIOBEKA, UCIOJIB3YS
KaK COOCTBEHHBIE METOJIbl, TAK M METOJbI JAPYTHX HAyK, B YaCTHOCTH (PHU3HUKH,
XUMHUHM U MAaTEMaTUKU: HAOJIIOJACHUS, SKCIIEPUMEHTBI, UCCIICIOBAaHUS C TTOMOIIBIO
CBETOBOTO M JJICKTPOHHOI'O MHKPOCKONA, OO0pPabOTKy CTAaTHCTUYECKUX JTaHHBIX
METOJIaMHd  MAaTEeMaTUYEeCKOM CTaTUCTUKM W JAp. DbHOJIOrHMsS  BBISBISAET
3aKOHOMEPHOCTH, MPUCYIITHE KMU3HU BO BCEX €€ MPOSABICHUIX, B TOM YHCIIe OOMEH
BEIECTB, POCT, PA3MHOKECHHUE, HACIECICTBEHHOCTh, U3MEHYMBOCTb, 3BOJIIOLHUIO U
Ap.

B npodeccronansHbix 00pa3oBaTeNbHBIX OPTraHU3AMAX, PEATU3YIOITUX
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o0pa3oBaTenpbHyl0 MpPOTpaMMy CpEIHEro oOmiero ooOpa3oBaHUsi B Ipejenax
ocoerus: OIIOII CIIO na 6a3e OCHOBHOTO OOIIEr0 OOpa30BaHUSs, HU3y4YaETCS
WHTErpUpOBaHHasl ydeOHas nucuuiuinHa «EcTecTBO3HaHUE», BKIIOYAOINIAS TpU
pasnena, obJagarone OTHOCUTEIBHOW CaMOCTOSATEIbHOCTHIO U I[EJTOCTHOCTHIO —
«Duzukay, «Xumus», «buonmorus» — 4UTo HE HapyHIaeT MNPUBBIYHYIO JIOTHUKY
€CTECTBEHHO-HAYYHOTO 00pa30BaHuUs CTYICHTOB.

[Ipu ocBoenuu mpodeccuit CIIO u cnermumanbHocteir CIIO conuansHo-
PKOHOMHYECKOTO M TyMaHUTapHOTO Mpoduieii mpodheccHoHaATBHOTO 00pa3oBaHuUs
€CTeCTBO3HAHWE wm3ydaeTcs Ha 0O0a3zoBom ypoBHe PI'OC cpemnero o0rmiero
o0pa30BaHMs ¢ y4€TOM CTIeln(PUKN OCBanBaeMOi MPOopEeCCHH UK CTIEIUaIbHOCTH.

DTO BBIpAKACTCA B COJACPKAHWM OOYYEHHUS, KOJUYCCTBE UACOB,
BBIZICIIIEMBIX Ha HM3yYCHHUE OTICIBHBIX TEM MPOTPAMMBbI, TITyOMHE WX OCBOCHUS
oOydaromuMucsi, 00beME€ U XapakTepe MPaKTUYECKUX 3aHATHH, BHUAAX
BHEAYAUTOPHON CAaMOCTOSTEILHOM PaOOTHI CTYICHTOB.

B mpouecce peamuzanuu  coiep)KaHUA ~— y4yeOHOM  JUCIUTUTMHBI
«EctecTBOo3HaHue» 3HAUMMO uU3ydYeHHe pasaena «Dusmka», KOTOPbIM BHOCUT
CYIIIECTBEHHBIN BKJIQJl B CUCTEMY 3HAHHI 00 OKpYKAIOIIEM MUPE.

[Ipu wu3ydyeHun yueOHOTO MaTepuajga MO XUMHHM U  OHOJOTUHU
1eJ1eCO00pa3HO aKIEHTHUPOBATh BHUMAHHE OOYyYalOUIUXCS HA KU3HEHHO BaXKHBIX
o0BbeKTaXx MPUPOIBI U OpraHU3ME dYeloBeka. JTo ruapocdepa, armocdepa u
ouocdepa, KOTOpbIE PACCMATPUBAIOTCS C TOUYKU 3PEHUS] XMMUUYECKUX COCTABOB U
CBOWMCTB, WX 3HAYCHHUs I JKU3HEJCATENBHOCTH JIIOACH, 3TO Ccoaep KaHue,
OCBEIAIOIIEE POJIb BAKHEUIIUX XUMUYECKUX DJIEMEHTOB B OpraHU3MeE YelIOBEKa,
BOIIPOCHI OXPaHBI 37J0POBbS, MPODUIAKTUKHN 3a00JICBAaHUN W BPEIHBIX NMPUBHIYCK,
MOCTIEACTBUI WM3MEHEHHsI CpeJbl OOWTaHWsA 4YeloBeKa [JIsl YeOBEUYECKOU
[UBUJTA3AIIH.

3aMeTHOE MECTO B COJIEpKaHUU Yy4eOHON JUCHUIUIMHBI 3aHUMAET
y4eOHBbIN MaTepuall, HEe TOJbKO (DOPMUPYIOMIHNA €CTECTBEHHO-HAYYHYIO KapTHHY
MHUpa y CTYJEHTOB, HO M PACKPBIBAIOLIUN MPAKTHUYECKOE 3HAYEHUE €CTECTBEHHO-
HAy4YHBIX 3HaHUU BO BceX chepax >KM3HU COBPEMEHHOTO O0IIECTBa, B TOM YHUCIIE B
TYMaHUTapHOM cdepe.

B uenom yuebnas aucuuruiniHa «EcTecTBO3HaHHME», B COACPKAHUU
KOTOPOH BEAYIITUM KOMIIOHCHTOM SIBJISIIOTCSI HAYYHBIC 3HAHUS U HAYYHBIC METO/IBI
MO3HAHMSI, TIO3BOJIIET CPOPMHUPOBATH ¥ OOYUAIOMIMXCS LETOCTHYIO €CTECTBEHHO-
HAyYHYI0 KapTHHY MHpa, MOpOOYIUTh Y HHUX OMOIMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHHWE K H3yd4aeMOMY MaTepHally, TOTOBHOCTh K BBIOOpY JEHCTBUUI
OTIpEICIICHHOW HaIPaBJICHHOCTH, YMEHUE KPUTHUCCKH OIICHUBATH CBOH M UYXKHE
JIEUCTBHS U TTOCTYIIKHU.

HNuTerpupoBaHHOE COAEpKaHWE YYEOHOW JHCIMIUIMHBI  TTO3BOJIAET
MperoIaBaTesaM (GU3UKH, XUMHUH U OMOJIOTHH COBMECTHO OPTaHW30BaTh U3yUEHUE
€CTECTBO3HAHUSA, HCIOJIb3Ys HMEIONIUECS YaCTHbIE METOJUKH IMPEnoiaBaHus
peaMeTa.

Nzyuenue o011e00pazoBaTenbHON y4ueOHOMI JTUCIUTUTHBI
«EctecTBOo3HaHue»  3aBepuiacTcs  MOJABEACHHEM  UTOrOB B (opme
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niddepeHIIMPOBaHHOTO 3a4eTa B paMKaX MPOMEXKYTOUHOM aTTeCTalluu CTYJIEHTOB
B miporiecce ocBoeHuss ocHoBHOM OIIOIT CIIO ¢ mosydyeHueMm cpeaHero oOIIero
obpazoanus (IITICC3).

MECTO YYEBHOU JUCHUIIJIMHBI B YYEBHOM ILIAHE

VYuebnas nuctuminHa «EcTecTBO3HaHUE) SBISETCS YICOHBIM ITPEIMETOM
Mo BBIOOPY H3 00s3aTeNbHOM TpenMeTHON oOmactu «EcTecTBEHHBIE HAYKW»
®I'OC cpemuero oo61mero oopa3oBaHusI.

B mpodeccronanpHBIX 00pa30BaTEIbHBIX OpPTaHU3AMMIX, PEATH3YIOIINX
o0pa3oBaTeNpHyI0 MpPOTpaMMy CpeAHero oOmero oOpa3oBaHUS B Mpenenax
ocoerust OIIOII CIIO na 6a3ze ocHOBHOro ooOmiero oOpa3oBaHus, yueOHas
muctuiuinHa  «EcrecTBo3HaHMe» wu3ydaercs B 0O0Ie00pa3oBaTENbHOM  IIHKIIE
yueOHoro rmuiana OIIOIT CIIO nHa 6a3e ocHOBHOro o001Iero 00pa3oBaHUsS C
noryueHuem cpennero oomero odpazopanus (IITICC3).

B yueOGnbix mmanax IIIICC3 wmecTto  y4eOHOM  JAMCITUTIIMHBI
«EcrtecTBO3HaHuE» — B cocTaBe 0011e00pa30BaTeNbHbIX YU€OHBIX JNUCIMIUIMH 1O
BBIOOpPY, (opMUPYEMBIX U3 00s3aTeNbHBIX MpeAMeTHbIX obmacteit DI'OC
cpennero obmiero oopazoanus, 1y npodeccuii CI1O nmm cnenmansaocTeit CI1O
COOTBETCTBYIOMIETO MPohuiIst MpodecCHOoHaTEHOTO 00pa30BaHMS.

PE3YJbTATHI OCBOEHUS YYEBHOM JJUCLHIUIIJIMHBI

OcBoenue conepxaHus y4eOHOU auciuIUiMHbl  «EcTtecTBO3HaHUE)
o0ecrnevynBaeT JOCTHKEHHUE CTyIEHTAaMU CIIEAYIONIUX PE3yIbTaTOB:
*  JIUYHOCHIHBIX:

~ YCTOWYMBBIA WHTEpPEC K HWCTOPUM M JOCTIDKCHHSIM B 00JacTh
€CTECTBEHHBIX HayK, YyBCTBO FOPJIOCTU 3a POCCUNUCKUE €CTECTBEHHbIC
HAYKU;

~ TOTOBHOCTH K  MPOAOHKEHUIO  0Opa3oBaHUs,  IOBBIIICHUIO
KBaIMPUKAUM B W30paHHON MpodeCcCUOHATBHOU JESTEIHHOCTU C
UCIIOJIb30BAaHUEM 3HAHHM B 00JIACTH €CTECTBEHHBIX HAYK;

~ OOBEKTHMBHOE OCO3HAaHUE 3HAYMMOCTH KOMIIETEHIIMM B 00JacTu
€CTECTBEHHBIX HAyK JUIsl 4eJoBeKa W  0oOIlecTBa, yMEHUE
WCIIOJIB30BaTh TEXHOJOTUYECKHUE ITOCTIDKCHHS B 00JacTH (U3HKH,

XUMHH, ounonoruu TUTSL MTOBBILIEHUS COOCTBEHHOTO
WUHTEIJICKTYaqTbHOTO pPAa3BUTUS B BBIOPAHHON MpOQecCHOHATBHON
NEATEIIbHOCTH;

- yYMEHHE NPOAHAIU3UPOBATH TEXHOTCHHBIE  TMOCHEACTBUSA  JJIsS
OKPYKaIOIIeH cpeapl, OBITOBOM M MPOM3BOJCTBEHHOHN JCSITCIBHOCTH
YEJI0BEKA,

~ TOTOBHOCTH CAMOCTOSITEIIHLHO TOOBIBATH HOBBIE JJIS C€0s1 €CTECTBEHHO-
HAy4YHbIC 3HAHHUS C HCHOJB30BAHHEM JUISI O3TOrO JOCTYMHBIX
HMCTOYHUKOB MH(POPMAIINH;



YMEHHUE  YIPaBIATbH CBOEHW I[IO3HABATEIbHOW  JIEATEIIBHOCTBIO,
MPOBOJIUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOT'O HWHTEJUIEKTYaJIbHOTO
pa3BUTHS;

yMEHUE BBICTpAaUBAaTh KOHCTPYKTHUBHBIE B3aWMOOTHOIIEHHUS B
KOMaH/Ie TI0 pEIIeHUI0 00IIKX 3a7a4 B 00JIACTH €CTECTBO3HAHMUS;

MemanpeOMemetx:

OBNIJICHUE  YMEHUSIMH W  HaBbIKAMU  pa3IMYHBIX  BHUJIOB
NIO3HABATEIBHON JEATENBHOCTH ISl M3YYCHHUS PAa3HBIX CTOPOH
OKPYKAIOIIETO ECTECTBEHHOTO MHPA;

NPUMEHEHHE OCHOBHBIX METOOB IMO3HAHHS (HAOIIOACHUS, HAYYHOTO
OKCHEPUMEHTA) JJI1 HW3YYEHUS PAa3IMYHBIX CTOPOH €CTECTBEHHO-
HAYyYHON KapTUHBI MHUpPA, C KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTH
CTAJIKUBATHCS B MPOPECCHOHANBHOM cdepe;

YMEHHUE ONpeAessITh I[eNd W 3aJauyd JIeATeNIbHOCTH, BBIOMpPATH
CpeICTBa JJIsl MX JOCTIKEHHS Ha MPAKTUKE;

YMEHHUE HCIOJNIb30BaTh PAa3IUYHbIe WCTOYHHKH JUISL  TIOJYYEHUS
€CTeCTBEHHO-HAy4YHOW MH(OpMAIMKN U OLEHHUBATH €€ JJOCTOBEPHOCTh
IUIsL JOCTHIKEHHS TTOCTABJICHHBIX IIeTIeH U 3a1ay;

npeoMemHubIX:

c(hOPMHPOBAHHOCTh TIPEICTABICHUNW O IEJIOCTHOM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KAapTHHE MHpA, MPUPOAE KaK €IWHOU
LEJIOCTHOM CUCTEME, B3AMMOCBSI3H YE€JIOBEKA, MPHUPOABI U OOIIECTBa,
MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BceneHnoii;

BJIQ/ICHUE 3HAHMSIMH O Han0oJiee BaKHBIX OTKPBITUSAX U JOCTHKCHHSIX
B 00lacTd  €CTEeCTBO3HAHUS, TMOBIMUSBIIMX HA  DBOJIOIHUIO
IIPEICTABICHUN O IIPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
COPMUPOBAHHOCTb ~YMEHHUSI MPHUMEHSTh €CTECTBEHHO-HAay4YHbIE
3HaHUA [ OOBSICHEHUS OKPYKAIOIIUX SBJICHUH, COXpaHEHUs
310pOBbs,  oOecredeHuss  O€30MAaCHOCTU  YKU3HEICSATEIbHOCTH,

OepeKHOro OTHOILEHUS K IpUpOJE, PalMOHAIBHOTO
IPUPOOIIOIB30BAHNS, A TAaKXKE BBIIIOJHEHUS POJUM I'PAMOTHOTO
noTpeOuTENS;

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNH O HAYYHOM METOJE ITO3HAHHS
NpUPOABl W CPEACTBAX HW3YyUYECHUsS MEramupa, MakpoMupa H
MHKPOMHPA; BJIAJICHUE pueMaMu €CTECTBEHHO-HAYYHBIX
HAOJIIOICHUM, OIBITOB, HMCCIEIOBAHUA M OLIEHKHM JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB;

BIIAJICHUE  MOHSATHMHBIM  amlImapatoM  €CTECTBEHHBIX  HAayk,
MO3BOJISIFOIIMM  MO3HABATh MHP, Y4YacTBOBaTh B JUCKYCCHUSX MO
€CTECTBCHHO-HAYYHBIM  BOIIPOCaM,  HCHOJIb30BaTh  pPa3JINYHbIC
UCTOYHUKU HMHGPOPMAIIMK JIsl TOJATOTOBKM COOCTBEHHBIX pPabdorT,
KPUTUYECKA OTHOCUTBbCS K coobmenusMm CMMU, coaepxkammm
Hay4HYI0 HH(]OpMaIuio;

c(hOpMHUPOBAHHOCTh YMEHHMI MOHUMAaTh 3HAYMMOCTH E€CTECTBEHHO-
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HAayY4YHOI'O 3HAHHUA I KaXAOro YCIOBCKA HC3aBUCHMO OT €TI0
HpO(bGCCHOHaJIBHOP'I ACATCIbHOCTH, pa3jin4darb (baKTBI H OICHKH,
CpaBHHUBATb OLICHOYHBLIC BBIBOJALI, BUJICTL HX CBA3b C KPHUTCPUAMH
OIICHOK U CBA3b KPUTCPHCB C OHpGI[CJICHHOP'I CUCTEMOM HGHHOCTGP'I.

COAEPKAHUE YYEBHOMH JANUCHHUNJINHBI
XUMus
OBIIIAA 1 HEOPTAHUYECKASA XUMUSA

Beenenne

XuMHU4YecKasi KapTUHA MUpa KakK COCTaBHAas 4acThb €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. PosIb XMMHM B )KU3HU COBPEMEHHOTO 00IIeCTBa.

[IpuMeHeHre TOCTMKEHUN COBPEMEHHOW XMMHHM B TYMaHHUTAapHOU cdepe
NEATEIBHOCTH O0IIECTBA.

XHUMHUYECKOE COAEPKaHUE YUeOHON TUCUUIUIMHBI «EcTeCcTBO3HAHUE» NIPH
ocBoeHnu crienuanbHocTer CIIO conumanbHO-35KOHOMUYECKOTO U TYMaHUTApHOTO
npoduiiel mpodecCHoOHaATEHOTO 00pa30BaHMSL.

OcCHOBHBIC IOHATHUS U 3aKOHbI XUMHH

[Ipenmer xumuun. BemectBo. Atom. Monekyna. XUMUYECKHUI 3JIEMEHT U
dbopmnbl ero cymectBoBaHus. [IpocThie U CI0KHBIE BEIIECTRA.

OTpaxeHne XUMHYECKUX CHOKETOB B MPOU3BEICHUSAX XYI0KECTBEHHOMU
JUTEpaTyphbl U UCKYCCTBA.

Jlemoncmpavyuu

Hab6op mozerneit aTOMOB ¥ MOJIEKYI.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XMMHHM. Macca aToMOB M
Mosiekyd. OTHOCUTENbHBIE aTOMHasi W MOJIEKyJsipHass Macchl. KonnuecTBo
BemiectBa. lloctositnHas ABorajgpo. MonspHas wacca. 3akoH  ABOraapo.
MounsipHbIit 00BEM Ta30B.

KonnuecTBeHHbIE M3MEHEHUSI B XMMHUH KaK YacTHBIM cilydail 3aKOHOB
Mepexo/ia KOJIMYECTBEHHBIX M3MEHEHUN B KadecTBeHHble. M. B. JlomoHOCOB —
«TEPBBIN PYCCKUN YHUBEPCUTET.

Nnnroctpanyu 3aKkoHa COXPaHEHHSI MacChl BEILIECTBA.

Ilepuoanuecknii 3axon u [lepuoauyeckasi cuctreMa XUMUYECKHX d1eMeHTOB /1.
HN. MenaeneeBa

OtkpeiTue  Ilepuogumueckoro  3akoHa. Ilepuoauueckas  cucrema
xuMHudeckux 3jaemeHToB . 1. Menaeneena.

3Hauenue Ilepumoamueckoro 3akoHa U IleproAMYECKON  CUCTEMBI
xuMmudeckux aneMeHToB J[. Y. MenneneeBa sl pa3BUTUSA HAYKH M MTOHUMAaHHS
XUMHUYECKON KapTUHBI MUPA.

. 1. MenneneeB 00 00pa3o0BaHUK U TOCYJAPCTBEHHOM MOJUTHUKE.
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Hemoncmpayusn
Pazauunsie Gpopmel [lepruoaudeckoi cucTeMbl XMMUYECKUX d1eMeHTOB [1.
N. Menneneena.

Crtpoenue BemecTBa
KoBaneHTHas cBsi3b: HeNoJsipHasd U nojisgpHas. MloHHas cBsi3b. KaTnoHbI 1
aHUOHBIL. MeTaynmyeckas cBsizb. BojgopoHas CBsI3b.
Jlemoncmpayusn
OOpa31pl BEMIECTB W MAaTEPHAIIOB C PA3IMYHBIMU THIIAMH XHMHYECKOU
CBSI3H.

Boaa. PactBopsl
Boma B mpupone, ObITy, TeXHWKE W Ha TpoW3BojcTBEe. Du3mveckue u
XUMUYECKUE CBOMCTBA BOJABL. ONpecHEHUE BOAbL. ATperaTHble COCTOSIHHS BOABI U
€€ IIePEXO/IbI U3 OJHOTO arperaTHOro0 COCTOSIHUS B IPYTO€.
Hemoncmpayusn
Pu3nvecKre CBOMCTBA BOJIbI: TOBEPXHOCTHOE HATS)KEHHUE, CMAYMBaHHUE.

XuMHn4yecKue peakumu
[TonsiTHEe 0O XMMHUYECKOW peakuu. TUIlbl XUMUYECKUX peakunil. CKOpOCTh
peakiuu U PaxTopbl, OT KOTOPHIX OHA 3aBUCHT.
Hemoncmpayusn
XUMHUYECKUE PEAKIIUU C BBIJACICHUEM TEILIOTHI.

Heoprannuyeckue coenHeHU s

Knaccudukanus HeopraHM4eCKUX COCTUHEHUN M UX CBOMCTBA. OKCHIBI,
KHUCJIOTBI, OCHOBaHUS, COJIU.

[Tonstre o ruaponuse coseil. Cpena BOJHBIX PaCTBOPOB COJIEW: KuCTas,
HeWTpanbHas, menodnas. Bonopoaueii nokaszarens pH pactBopa.

Mertamsl. Ob1iue Gu3ndecKue 1 XUMUIECKIE CBOMCTBA METAILIOB.

Hemertamnpl. O6mmias xapakTeprucTrUKa TIABHBIX MOATPYII HEMETAUIOB Ha
puMepe rajoreHoB.

Baxnelimme CcOe€IMHEHUS METAUIOB M HEMETAUIOB B MPUPOAE U
XO035MCTBEHHOM JEATEIbHOCTH YEJIOBEKA.

Mertamnel W CIUIaBbl Kak XYJIOXKECTBEHHbIM Mmatrepuan. CoenuHeHus
METa/UIOB KaK COCTaBHAsi 4YacTh CPEJICTB H300pa3UTEIHLHOTO HUCKYCCTBA.
Hemeranminbsl u uX coeMHEHUs KaK COCTaBHas 4acTb CPEACTB M300pa3UTEIILHOTO
HCKYCCTBaA.

Hemoncmpayuu

B3auMoeiicTBue METAIJIOB ¢ HEMETaJUIaMHU (IIMHKA C CEPOM, aIFOMUHUS C
10/10M), pacTBOpaMu KUCIIOT U HIEI0YEH.

I'openne meTauioB (LIMHKA, XKee3a, MarHus) B KUCIOPO/E.

B3auMopelicTBUEe a30THOM W KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOT C
Meblo. BoccTaHOBUTEIBHBIE CBOMCTBA METAJIOB.

Ilpakmuueckue 3anamusn
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Omnpenenenue pH pactBopa coieil.
B3anMoeiicTBue METaIOB ¢ paCTBOPAMU KUCIIOT U COJIEH.

OPT'TAHNYECKASA XUMUA

Oprannyeckue coeIMHEHUSA

OCHOBHBIE TIOJIOKEHHSI TEOPUU CTPOCHUSI OPraHMYECKUX COCIUHECHUM.
Mmuoroobpasue opranndeckux coeaunHeHuil. [loHsTre n3omepun.

VYrnepogopoasl. [IpeaenbHble U HenpeneabHbIE YIIIeBOIOPOAbl. Peakuus
nosuMmepusauu. [IpupoaHble MCTOYHHMKHM YIJIEBOJOPOJOB. YTJIEBOJIOPOIBI KaK
OCHOBAa  MEXAYHAPOAHOTO  COTPYAHMYECTBA W BAXKHEWIIMHA  MCTOYHHUK
dbopmupoBanus 6roKeTa PO.

Kucnopoaconepxamue  opranudeckue — BemectBa.  lIpencraBurenu
KHUCJIOPOJICOJIEPKAIIUX OPraHMYECKUX COCIUHEHUN: METWIOBBIM W STUIIOBBIN
CIUPTHI, TIULEPUH, YKCYCHAs KUCI0Ta. JKUPBI Kak CIOKHBIE 3PUPHI.

AJKOTONM3M M €ro OTPAKEHUE B MPOU3BEACHUAX XYJI0KECTBEHHOMN
JUTEPATYPHI U U300PA3UTEITHHOTO UCKYCCTBA.

VYrieBoasl: II0K03a, Kpaxmal, HEeJTr0II03a.

A3oTcozepKaluye OpraHuYEeCKUe COEOUHEHHS. AMUHBI, aMUHOKHUCIOTHI,
oenku. CTpoeHue u onosorndeckasi QyHKITHS OCITKOB.

Jlemoncmpayuu

[lomyyeHnue 3TUIEHA U €ro B3aHMMOJEHCTBHE C PACTBOPOM IE€pPMaHIaHATA
KaJusi, OpOMHO# BOJIOM.

KauecTBeHHas peakiiys Ha TJIULICPUH.

L{BeTHBIE peakuuu OEIKOB.

[Inactmaccel u BoJsiokHa. [loHATHE O TmIacTMaccax M XUMHUYECKUX
BOJIOKHaxX. HaTypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

[IpumeHeHne  mONMMEPOB B NOPUKIAJHOM M KJIACCHUYECKOM
1300pa3UTEIbHOM UCKYCCTBE.

Hemoncmpauyusn

PaznuyHbie BUIBI IJIACTMACC U BOJIOKOH.

XumMus ¥ )KU3Hb

XUMHSIT U OpPraHuW3M YeJOBeKa. XUMHYECKHE SJIEMEHTBHI B OpPraHU3MeE
yenoBeka. OpraHnyeckue W HEOpraHudyeckue BemiecTBa. OCHOBHBIE KM3HEHHO
HEOOXOMMbBIC COCTUHCHMS: OCNKH, YTIEBOIBI, KUPHI, BUTAMUHBI. YTJICBOIBI —
TJIaBHBIM UCTOYHHK SHEPTUMU OpraHusMa. Posb x&HUpoB B oprannsMe. X0JIECTEPUH U
€r0 POJIb B 3I0POBBE YEIOBEKA.

MuHepanpHBIC BEIIECTBA B MPOIYKTaxX IHTAHHS, IHIIEBBIE JTOOABKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObiTy. Bona. KauectBo Bojpl. Moroliue U YUCTAIIUE CPENCTBA.
[IpaBuia 6e3omacHoi pabOThI CO CpencTBaMU OBITOBOM XUMUMU.

Ponp XxuMuYecKuX OSJIEMEHTOB B JKU3HU pacTeHWil. Y moOpeHwus.
XUMHUUYECKHUE CPEACTBA 3ALIUTHI PACTEHUM.

12



BHNOJIOTUA

buoJsorusi — COBOKYNHOCTh HAYK O KUBOM NpHpoJe
MeToabl HAYYHOI 0 O3HAHKUS B OMOJIOTUH
Kusas npupoga kak 0OBbEKT U3ydeHUs] OMOJIOTHUU. MeToAbl nccie10BaHus
AKUBOU MpUpoabl B Onosnoruu. OnpeneneHue KU3HU. Y pOBHU OpraHu3aliu )KU3HU.
Jlemoncmpayuu
YPpOBHH OpraHu3anuu )XKU3HU. MeTo1bl TO3HAHUS KUBOU ITPUPOJIBL.

Kuerka

Hctopusa nzyuyennst kieTku. OCHOBHBIE IOJIOKEHUS KIETOYHOU TEOPHH.
KneTka — cTpykTypHO-QYHKIIOHATbHAS (SJIEMEHTapHAs) EAMHNIIA KU3HU.

Crpoenue knetku. IIpokapuoTsl M 3yKapuoThl — HU3IIME M BBICIINE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKHA 3yKapHOT.
Knerounoe sapo. DyHKIuMA sApa: XpaHEHWE, BOCIPOM3BEICHHE MW Iepenada
HACJIEACTBEHHOW HH(OpMaLlUU, PEryaslus XUMHUYECKOH AaKTUBHOCTH KIIETKH.
CtpykTypa u GyHKIUU XPOMOCOM. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.

buosornyeckoe 3HauyeHHE XMMHUYECKUX 3JIeMeHTOB. Heopranmueckue
BEILIECTBA B COCTaBe KIETKU. Poinb BOABI Kak pacTBOPUTENS M OCHOBHOI'O
KOMIIOHEHTa BHYTPEHHEW CpeIbl OPraHW3MOB. YTIJIEBOABI U JIMIIHIBI B KIETKE.
Ctpykrypa u Ouonornyeckue ¢GyHKuuu OenkoB. CTpoeHHE HYKICOTHIOB U
cTpykTypa nonunykiaeotuanbix neneit JJHK u PHK, ATO®.

Bupycor u Oakrepuodaru. Heknerounoe cTpoeHHe, KU3HEHHBIM LUKI U

€ro 3aBHCHMOCTh OT KJIETOYHBIX (GOpM IKW3HH. Bupycel — B030ymuTenu

WHOEKIIMOHHBIX  3a0oJjeBaHui;  moHsATHE 00  OHKOBUpycax.  Bupyc

ummyHoaeduiuta yenoeka (BUY). [Ipodunakruka BUY-undexuu.
Hemoncmpauuu

CtpoeHue MOJIEKyIIbl OelKa.

Ctpoenue mosiekyssl JTHK.

CtpoeHue KJIETKH.

CTtpoeHHE KIETOK MPOKAPUOT U DyKAPHOT.

Ctpoenue Bupyca.

Ilpakmuueckue 3auamusn

Habnrogenne KIETOK pPAcTeHWH M JKUBOTHBIX 1107, MHKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpETNapaTax U uX OMMCaHue.

CpaBHEHHE CTPOCHHS KJICTOK PACTCHUN 1 KUBOTHBIX.

Opranusm
Opraausm — equHOE 11esI0e. MHOr0OOpa3ne opraHu3MoOB.
OOMeH BelecTBOM M PHEPTUE ¢ OKpyXKaroleh cpesioi Kak HeoO0XoaumMoe
YCJIOBHUE CYIIECTBOBAHUS KUBBIX CUCTEM.
CrnocoOHOCTh K  CaMOBOCHPOM3BEACHUIO — OJHA W3 OCHOBHBIX
0COOEHHOCTEH KUBBIX OpraHu3MoB. JleneHne KIEeTKH — OCHOBA POCTa, Pa3BUTHS U
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pa3MHOXXEHUs OpraHu3moB. becnonoe pasmHoxenue. IlomoBoii mnpouecc u
10JI0OBOE pazMHOKeHue. OMI010TBOPEHHUE, €ro OMOJIOTHYECKOE 3HAUCHHE.

[lonsitTue 00  WMHAUBUAyAIbHOM  (OHTOT€HE3),  3MOPHOHAIBHOM
(oMOpuoreHne3) u MOCTIMOPHOHAIBHOM pa3BUTUU. WHIUBUyalIbHOE pa3BUTHE
4eJIoBEeKa U €r0 BO3MOXKHbBIC HAPYIICHUS.

OOmume mpeacTaBieHUs] O HACIHEJACTBEHHOCTH M  U3MEHYMBOCTH.
['eneTnueckasi TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTU HAClIeIOBAHUA.
HacnenoBanue mnpusHakoB y denoBeka. [lomoBele xpomocomsel. CHenieHHOE ¢
1oJioM HacienoBaHue. HacnencTBeHHble OOJE3HM YEIOBEKA, WX MPUYUHBI U
npo¢unaktuka. CoBpeMeHHbIE MPEACTABICHUS O T€HE U TEHOME.

['eHeTnyeckue 3aKOHOMEPHOCTH H3MeH4YnBOcTU. Knaccubukanus ¢opm
W3MEHYMBOCTU. BiHsiHIE MyTareHOB Ha OPraHu3M YeJIOBEKa.

[Ipenmer, 3amaun U METOABI CENEKIMHU. | eHEeTHUeCcKne 3aKOHOMEPHOCTH
cenekuuu. Yuenue H. M. BaBusioBa o neHTpax MHOrooOpas3usi U MpOUCXOXKICHUS
KyJIbTYPHBIX pacTeHUI. buoTexHonorus, ee 1OCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHS.

Hemoncmpauuu

OOMeH BelIecTB U MPEBPAILICHUS SHEPTUH B KIIETKE.

JleneHue KIeTKU (MUTO3, MEHNO03).

Crioco0bl 6ecrioNIoro pa3sMHOKEHHUS.

Omog0TBOpEeHNE y PACTCHHI U YKUBOTHBIX.

NuanBuayanbHOE pa3BUTHE OpraHU3MA.

HacnencTBennsie 607€3HN YeTOBEKA.

Brnusinue ankoronn3ma, HApKOMaHUH, KypeHHs Ha HACJIEICTBEHHOCTb.

MyTtanumn.

MonaudukanrnoHHass U3MEHIUBOCTD.

[leHTpBI MHOTOOOPA3Us U IPOUCXOXKCHUS KYJIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN OTOOD.

Uccnenoanust B 00J1aCTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamusn

Petienue aeMeHTapHBIX TEHETUYECKUX 3a]1a4.

AHanmu3 W OIEHKA JTHYECKUX AaClEKTOB PAa3BUTHUA  HEKOTOPBIX
HCCJIEIOBAHUI B OMOTEXHOJIOTUH.

Bun

OBOJIIOLIMOHHAsA TEOpUSl U €€ pojb B (POPMHPOBAHWU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOU KapTWHbl Mupa. Bupa, ero kpurepuu. llomymsamus kak
CTPYKTypHasi €QWHWLA BUAA W I3BOJIOUMU. CHHTETHYECKAs TEOPHs IBOJIIOLUU
(CT9O). dBmwxyiye cuiibl 3BOTIOLUHA B cOOTBeTCTBUM ¢ CTO.

Pesynbratel 3Bomtonnu. CoxpaHeHHE MHOrooOpas3usi BHJOB KaK OCHOBA
yCTOMUYMBOrO pa3Butus ouochepsl. IIpuunnbl BoIMUpaHus BUAOB. buonornyeckuii
nporpecc u OMOJIOTMYECKUI perpecc.

I'unoressl NPOUCXOKACHUS KU3HU. Y CII0KHEHUE JKUBBIX OPraHU3MOB Ha
3emile B MPOLECCE DSBOJMIOUMH. AHTPOIOI€HE3 M €ro 3aKOHOMEPHOCTH.
JlokasaTenbcTBa  pOACTBA  YEJIOBEKA C  MIEKONMTAIOIIMMHU  YKUBOTHBIMM.

14



DKojorudyeckue  (akTopbl AHTPOIOIEHE3a:  YCJIOKHEHUE  MOMYJISALUOHHON
CTPYKTYpbl BHUJA, WU3TOTOBIECHHUE OpPYAUN TpyHAa, MEPEXOJ OT PACTUTEIBHOrO K
CMEIIAaHHOMY THUIly NUTaHUsI, UCMHOJb30BaHUE OTHS. [losiBIEHHE MBICIUTEIBHOU
JEATEIbHOCTH U WICHOPa3AenbHOU peur. [IponcxoxaeHue 4eaoBeyecKux pac.

Hemoncmpayuu

Kpurepun Bua.

[Tonynsiuus — CTpyKTypHasi €AMHULIA BUAA, €AMHULA SBOJIOLINH.

JIBMKyIIME CHJIBI 3BOJIIOLIUH.

Bo3HukHOBEHHE 1 MHOTO0Opa3ue MPUCIIOCOOICHUN Y OPraHu3MOB.

Penkue u ncuesaroniyie BUABL.

JIBMKyIIME CHITBI aHTPOIIOTEHE3A.

[IporcxoxaeHne YeI0BeKa U YeTOBEYECKUX pac.

Ilpakmuueckue 3anamus

Omnucanue ocobelt BuaAa no Mop(hoIOrHuecKkoMy KpUTEPUIO.

AHaIIU3 ¥ OIIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHHS )KU3HH.

AHaIIU3 ¥ OIIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXO0KICHHS YEIOBEKA.

IKOCUCTEMbI

[IpeameT w 3amauu SKOJOTUU: Y4YeHHE 00 IKOJOTHYEeCcKuX (akTopax,
YYEeHHE 0 COOOIIeCTBAaX OPraHU3MOB, YUeHHE 0 Onocdepe.

Dxosiornyeckue (PakToprl, 0COOCHHOCTH UX BO3JECUCTBUS. JKOJOTHUECKAs
xapakTepucTuka Buma. [loHatne 00 sKojmormyeckmx cuctemax. llemm muranwms,
Tpodudeckue ypoBHU. broreoreHo3 kak 3KOCucTeMa.

buocdepa — rmoGanpHas skxocuctema. Yuenume B. W. Bepnaackoro o
onocepe. Ponp xuBBIX opramm3MoB B Omocepe. buomacca. buomormaeckuit
KpyroBopoT (Ha mpuMepe KpyroBopora yriepoaa). OCHOBHbIE HalpaBiIeHUs
BO3JIEHCTBHUSL  yeloBeka Ha Ouochepy. Tpanchopmalrsi  e€CTECTBEHHBIX
IKOJOTHYECKUX cucTeM. OCOOCHHOCTH arpodKOCHUCTEM (arporieHO30B).

Hemoncmpayuu

Dkosiornueckue GakTopbl U UX BIUSHUE HA OPTaHU3MBI.

MexBUIOBbIE OTHOIICHUS: IMAPA3UTU3M, XUIIHUYECTBO, KOHKYPEHIIUS,
CUMOHUO3.

SpycHOCTB pacTUTEIHLHOTO COOOITIECTRA.

Kpyrosopot yraepozaa B 6uocdepe.

3anoBeJHUKY U 3aKa3HUKHU Poccum.

Ilpakmuueckue 3anamusn

CocrapiieHuE CXEM Tepeauu BEIEeCTB U SHEPTrUuu (LIeTeil MUTaHus).

CpaBHHTEIBHAS XapaKTEPUCTHKA MIPUPOTHBIX KOCHUCTEM u
arpod’KOCUCTEM CBOCH MECTHOCTH.

Pemenre skoI0rnIecKux 3aaad.

AHanmu3 W OlIEHKa TIOCJEICTBUM COOCTBEHHOM JEATEIHHOCTH B
OKpY>Kalollen cpejie, Mo0aIbHBIX IKOJIOTHUYECKUX MPOOJIEM U yTeH UX PEIICHMUS.

IKcKypcuu

Mmuoroo6pasue BuoB. Ce30HHbIE M3MEHEHHS B NpUpoje (OKPECTHOCTU
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npodeccruonanbHOl 00pa3oBaTeILHON OPraHU3aInn).
EcTecTBeHHBIE M HMCKYCCTBEHHBIE  JKOCHCTEMBI  (OKPECTHOCTHU
npodeccruonanbHOl 00pa3oBaTeILHON OpraHU3aInn).

POU3UKA

Beenenne
®dusuka — QyHIaMeHTaNbHAs HayKa O Mpupoje. EcrecTBeHHO-HayuYHBIH
METOJ TO3HAHMS, €TO BO3MOKHOCTH U T'PAHUILIBI IPUMEHUMOCTH.
EnuHCTBO 3aKOHOB NIpUPOABI M COCTaBa BellecTBa BO BceneHHOM.
OTKpBITHS B (PU3HKE — OCHOBA IIPOrpecca B TEXHUKE M TEXHOJIOIMH MPOU3BOJICTBA.

Mexanuka

Kunematuka. Mexanuueckoe nauxeHue. Cucrtema orcyera. TpaekTopus
npwkenus. Ilyts. Ilepememienne. PaBHOMEpHOE NPSIMOJIUMHEWHOE JBUKCHUE.
CkopocTb. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBMIKEHHUSA. 3aKOH CJIOKCHUSA
ckopocteit. CpenHsisi CKOPOCTh NMPU HEPAaBHOMEPHOM JBMKEHHH. MTIHOBEHHas
cKopocTh. PaBHOyCKOpEHHOE MPSIMOJIMHEITHOE ABIDKEeHHE. Y ckopeHue. CBOOOIHOE
MAJICHUE TEJL.

JIlmnamuka. Macca u cuna. B3aumopaeicTBue Tell. 3aKOHBI JUHAMUKH.
Cwuutbl B ipupoie. 3aKOH BCEMUPHOTO TSATOTEHHUS.

3aKOHBI COXpaHEHMS B MeXaHWKe. MMmynec Tena. 3aKOH COXpaHEHMS
uMIlysibca. PeakTuBHOe nBWKeHHEe. Mexanuudeckas padbora. MOIIHOCTS.
Mexannueckas sHeprus. Kunetmueckas nsHeprus. KuHeTmueckas sHeprus u
pabota. [loTeHiManbHas PHEPTrUsl B TPABUTAIMOHHOM MOJIe. 3aKOH COXpaHEHUS
MOJITHOM MEXaHUYECKON SHEPTUM.

Hemoncmpayuu

OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.

Buibl MEXaHMYECKOTO JBUKECHUS.

HNuepTHOCTH TEI.

3aBUCUMOCTh YCKOPEHMS TeJla OT €ro MacChl M CHJIbI, JEHCTBYIOIICH Ha
TEJIO.

PaBeHCTBO W TPOTUBOINOJOKHOCTH HANMpPABICHUA CHJI JCUCTBUS U
IIPOTUBOACHCTBHSIL.

HesecomocTs.

PeakTuBHOE NBUKEHUE, MOJIENIb PAKETHI.

N3meHeHue sHeprum npu COBEPILICHUH paOOTHI.

Ilpakmuueckoe 3anamue

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS OT BECa Tela.

OCHOBBI MOJIEKYJISIPHOM (DM3UKH M TEPMOJINHAMUKH
MomnekynsapHas (pusnka. ATOMHCTHYECKash TEOpHUsI CTPOEHHUS BEIIECTBA.
HaOnroneHuss U OMBITHI, TMOJATBEPKIAIOINIME ATOMHO-MOJEKYJISIPHOE CTPOEHUE
BelecTBa. Maccel M pa3Mepbl MOJIEKYJI. TennoBoe NBHKEHUE YACTHI] BEIIECTBA.

bpoyHoBckoe nBwxkenue. MpaeanvHblii ra3. Temmeparypa kak Mepa CpeaHen
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KUHETUYECKOW SHEPTUH YacTHULl. Y paBHEHUE COCTOSHUS UICAJIBHOTO ra3a. Moenb
KUIKOCTU. [IOBEpXHOCTHOE HATSHKEHME W cMauduBaHue. Kpucramimueckue u
amop(HbIE BElIECTBA.

Tepmonunamuka. BuyTtpennss »Heprus. Pabora um Temmoornada Kak
CIocoOBl M3MEHEHUs] BHYTpeHHed »Heprud. [IepBbIi 3aKOH TEPMOIUHAMMKH.
TerioBble MallIUHBI U UX TPUMEHEHUE.

Hemoncmpauuu

JIB1>xeHrEe OpOYHOBCKHUX YACTHII.

Huddysus.

SIBneHUsI TOBEPXHOCTHOTO HATSKEHUSI 1 CMAYUBaHMUSL.

Kpucranibl, amopdHbIie BeleCcTBa, )KUAKOKPUCTAIITUYECKHUE Tea.

N3meneHne BHyTPEHHEH SHEPTHH TEJ IPH COBEPIIICHUHU PaOOTHI.

OCHOBBI JIEKTPOAUHAMUKH

OnekTpocTtarvka. B3aumoaeicTBUe 3apsKEHHBIX Tel. DJIEKTPUYECKUIMA
3apsiA.  3aKOH  COXpaHEHUs  JJIEKTpUYEcKoro 3apsiga. 3akoH  Kynona.
DIIEKTPOCTATUYECKOE T0JIE, ET0 OCHOBHBIE XaAPAKTEPUCTUKU U CBA3b MEXK/y HUMH.

[Tocrosiuublid  TOK. IlocTOosiHHBINA 3nekTpuyeckuil Tok. Cuia ToOKa,
HaIpsDKEHUE, DJIEKTPUYECKOE CONMpoTHBIEHME. 3akoH Oma s ydacTka
3JIEKTPUYECKOM LIETIH.

MarauTtHoe 1oje. MarHuTHOE TO0JE€ U €r0 OCHOBHBIE XAPAKTCPHUCTHUKH.
JlelicTBUe MAarHuTHOrO TMOJs Ha NPOBOJHUK C TOKOM. 3akoH Ammepa.
DIJIEKTPOJABUTATEND. SIBICHUE 3IEKTPOMAarHUTHOW UHIYKIIUH.

Hemoncmpayuu

DIIeKTpU3aLHUS TE.

B3aumopernicTBre 3apsyKEHHBIX TE.

HarpeBanne npoBOJHUKOB € TOKOM.

OmneIT Opcrena.

B3aumoerictBre NpOBOJHUKOB C TOKOM.

JlelicTBME MarHUTHOTO IOJISl HA TPOBOAHUK C TOKOM.

PaGota snexkrpoaBuraress.

SIBIIeHUE AIEKTPOMATrHUTHON MHIYKIIUU.

Ilpakmuueckoe 3anamue

COopKka 2JeKTpUUECKOH IIeTH, U3MEPEHNE CUIIBI TOKa M HAMPSHKEHUS Ha ee
PA3IUYHBIX YYaCTKaX.

KoJie0anust 1 BOIHBI

Mexannueckue xonebanust 1 BoiHbl. CBoOOAHbBIE Konebanus. [lepuoa, yactora u
amMIuuTya konebanuii. ['apmonndeckue xonebanus. MexaHHUeCKne BOJHBI M HX
BUJBl. 3BYKOBBIC BOJIHBIL. YJBTPa3BYKOBBIE BOJHBI. YJBTPA3BYK M €T0
VICIIOJIb30BAHUE B MEJUIIMHE U TEXHHUKE.

DJeKTpOMarHuTHele KoyiebaHust U BOJHbL. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl. KonebaTtenbHblit KOHTYP. DNeKTpOMarHuTHOE ToJIE.
OneKkTpoMarauTHbIE BOIHBL. CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH.
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CeToBble BOJIHBL. Pa3zBuThe MpeACTaBICHUNA O MPHUPOJE CBETA. 3aKOHBI
OTPaXCHHU U IIPEIIOMIICHUS CBETA.

JIun3pl. @opmyiia TOHKOU JIMH3HI.

Hemoncmpauuu

Konebanus MaTeMaTHYECKOTO U IPYKUHHOTO MasiTHUKOB.

Pabora snekrporeneparopa.

N3nyyeHue u npuem 3J1€KTPOMarHUTHBIX BOJIH.

Pagnocss3sb.

Pasnosxenue 6emoro cBera B CIIEKTP.

WNuTtepdepenius u qudpaximys CBeTa.

OTtpaxeHne U MpeJoMIICHUE CBETA.

OnTrueckue mpuOOPHI.

Ilpakmuueckue 3anamus

N3yuenue koiaebanuii MaTeMaTH4eCcKoro MasiTHUKA.

N3yuenune untepdepeHnn u 1udpakiiuu cBera.

JJieMeHTbI KBAHTOBOW Gu3ukmn

KBantoBele  cBoiictBa  cBera. KBantoBas  rumore3a  IlnmaHka.
doTtornekTpuueckuit 3P HeKT.

®usuka atoma. Mojaenu ctpoenust aroma. OnbiT Pesepdopaa.

®du3nka aTOMHOIO s/ipa W 3JIEMEHTapHbIX yacTull. CocTaB M CTPOCHHUE
aTOMHOTO siipa. PagnoakTMBHOCTh. PagnoakTUBHBIE U3TYyUEHUS U UX BO3JICUCTBUE
Ha KUBbIC OPTAHU3MBI.

Jlemoncmpavyuu

dotorddexr.

DOTORIEMEHT.

N3nyuenue maszepa.

JInHelyaThie CIIEKTPbI PA3JINYHBIX BEUIECTB.

CueTurK MOHU3HUPYIOIINX U3ITYUYEHHU.

Bcenennasi u ee 3BoJnronus
Crpoenne u passurue Beenennon. Mogens pacmmpstonercs BeeneHHOu.
[Ipoucxoxnenne Conneunoit cucrembl. CoBpeMeHHas ¢u3nyecKas
KapTUHA MUpA.

INPUMEPHBIE TEMbBI PE®GEPATOB (JIOKJIALOB),
NHIANBUAYAJIBHBIX ITIPOEKTOB
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Hayuno-TexHudeckuit mporpecc u npoodieMbl SKOJIOTHH.

buorexHonorus u renHas nHxeHepus — TexHosorun XXI Beka.
HanorexHonoruss kak NPUOPUTETHOE HAIPABICHUE PA3BUTHUS HAyKU U
npousBojcTBa B Poccuiickon denepanuu.

OxpaHa OKpyKarouen cpeapl OT XUMUYECKOTO 3arpsi3HEHUS.

PacTtBOpbI BOKpyT Hac.

Y cTpaHeHne )KECTKOCTH BOJIbI HA MPOMBIIUICHHBIX PEATPUATHSIX.

HcTopursi BOSHUKHOBEHUS U Pa3BUTHSI OPTAHUYECKON XUMUH.

YTreBoasl U UX POJIb B JKMUBOU IPUPOJE.

JKupbl Kak TPOAYKT NMUTAHUS U XUMHUYECKOE ChIPHE.

HexBaTka mpoI0BOIBCTBUS KakK TIo0anbHas MpoOiieMa YeI0BEUeCTBa U MyTH
€€ PELICHMUS.

CpenctBa TUTHMEHBI HA OCHOBE KHCIOPOJACOJEPKAIUIUX OPraHUYECKUX
COCIUHEHHUN.

CHHTETHYECKHE MOIOLIUE CPEACTBA: TOCTOMHCTBA U HEJOCTATKH.

Hedbuuur Oenka B MUINEBBIX MNPOAYKTaX M €ro MPEojoJieHHEe B paMKax
J100aIbHOMN MTPOI0BOJILCTBEHHOM MPOTPaMMBI.

B. W. Bepnasackuii u ero yuenue o 6mocdepe.

Hcropus 1 pa3BUTHE 3HAHUU O KIIETKE.

Okpykaroias 4ej0BeKa Cpefa U €€ KOMIIOHEHTBI: pa3jIuyHbIe B3IJIAAbl HA
OJIHY TIpO0IEMY.

[Tomynsanust Kak equHUTIA OMOTIOTHIECKON YBOTFOITUH.

[TomynsAnus Kak 3K0J0TUYECKast €AUHUIIA.

CoBpeMeHHbIE B3TJIs/1bl HA OMOJIOTHYECKYIO IBOJIIOIHUIO.

CoBpeMeHHbIE B3MVISIABl HAa MPOUCXOXKICHUE YEIOBEKA: CTOJIKHOBEHUE
MHEHUU.

CoBpeMeHHBIE METO/IbI UCCIICTIOBAHUS KIIETKHU.

Cpenpl 0OUTaHMS OPraHU3MOB: IPUYMHBI Pa3HOOOpa3Hsl.

Marepusi, GopMbl €€ TBHKEHUS U CYIIIECTBOBAHMUS.

[IepBriit pycckuit akagemMuk M. B. JIoMOHOCOB.

HckyccTBO M mTponecc NO3HAHUSL.

Pu3nKa 1 My3bIKaJIbHOE UCKYCCTBO.

[{BeTOMY3BIKA.

®u3nkKa B COBpEMEHHOM LIUPKE.

OU3NYECKUE METOABl MCCIEAOBAHUS MAMSATHUKOB MUCTOPUHU, APXUTEKTYPhl U
IIPOU3BEACHUN NCKYCCTBA.

TEMATHYECKOE IINTAHUPOBAHHUE

Coaep:xxanue 00y4yeHus | Koamuecrso
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4acoB

XUMUA

24

BBenenue

06ma}1 U Heop2aHudeCKas xumun

OCHOBHBIC IMTOHATHUS 1 3aKOHBI XUMUH

[lepuonnueckuii 3akoH u llepuomnueckas cucTemMa XHUMHUYECKUX
sanemeHToB J. 1. MenneneeBa

[ U

CTtpoeHue BenecTBa

Bopa. PactBopsl

XUMHUYECKHE PEaKINU

KHaCCI/I(bI/IKaI_II/IH HCOPIraHNYCCKHNX COGI[I/IHGHI/Iﬁ 1 UX CBOMCTBA

MeTaibl 1 HEMETaJLIbI

NN N[ —

Opzauu UecKana xumus

OCHOBHBIE TIOHATHSA OPraHUYECKONM XHWMHUHM U TEOpPHUS CTPOCHUS
OPraHUYECKUX COCIUHEHUN

\®}

YFJIGBOI[OPOI[BI N UX IPUPOAHBIC HCTOYHHUKN

Kucnopoaconep:xaiire OpraHi4ecKie COeMHEHUs

A30Tcoz[ep>1<anme OPraHU4CCKUC COCANHCHU . HOHI/IMepBI

XUMUS U )KU3HD

Xumus u OpraHu3M YCJIOBCKA

Xumusi B ObITY

DN | [=— (DN DN DN

BHUOJIOI'UA

[y
=]

buonoruss — COBOKYIIHOCTb HayK O HBOW Iipupone. Meroasl
HAY4YHOI'O MTO3HAaHUs B OMOJIOTUU

\®}

Kierka

Opranuszm

Bun

DKOCUCTEMBI

IS

OU3UKA

(93]
=

BBenenue

Mexanunka

OcHOBBI MOJIEKYJISIPHON (DU3UKH U TEPMOJIMHAMUKHU

OCHOBBI NEKTPOIMHAMHUKH

Kosie0anus v BOJTHBI

DneMeHThl KBaHTOBOW (DH3HUKHU

Bcenennas u ee OBOJIFOII M

Jlughgpepenyupoeannuviit 3auem

N RN

HToro:

3
oL

XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YUEBHOM

AEATEJBHOCTHU CTYJAEHTOB
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Conep:xanue

XapaKTepHCTmca OCHOBHBIX BH/JI0B J1¢ATCJIBHOCTH

o0yueHus CTYACHTOB (Ha YPOBHE Y4eOHBIX JeCTBHH)
XUMUA

Beenenue PackpsITie BKIIala XUMUYECKOW KapTHHBI MUpa B €IHHYIO
€CTECTBEHHO-HAYYHYI0 KAPTUHY MUPA.
XapakTepucTuka XHMHHM KakK IPOU3BOAUTEIIBHON CHIIBI
oOuiecTna.

Baxnenmue YMeHHUe 1aTh ONpENENICHHE U ONEPUPOBATH CIEAYIOIIUMHU

XUMUYECKUE XUMUYECKUMH TOHATHUAMH: «BEIIECTBO», «XUMUYECKHIM

HOHSTHUS JNEMEHT»,  «aTOM»,  «MOJEKYJIa», «OTHOCUTEIbHBIE

ATOMHasl U MOJICKYJIAApHAasA MacCChblD», «KMOH», «AJJIOTPOIIHS,
«HU30TOIIBI», «XHUMHUYCCKasd CBsA3b»,
«QIJICKTPOOTPHULUATCIIBHOCTL», «BAJICHTHOCTBL», «CTCIICHDb
OKHCJICHUSA», «MOJb», «MOJIIpHAA MaccCay, ((MOJIHpHBIﬁ

00BeM I‘a3006p33HBIX BCIICCTB», «BCIICCTBA
MOJICKYJIAPHOI'O u HCMOJICKYJLAPHOI'O CTPpOCHUA,
«PaCTBOPLD?, QJICKTPOJUT u HCIOJICKTPOJINT,

«QIIEKTPOJINTHYECKAS.  JUCCOLMALUA», «OKHUCIWUTEIb U
BOCCTAHOBUTENb», «OKHUCIEHHE H  BOCCTAHOBJICHHUE,
«CKOPOCTh ~ XMUMHUYECKOM  peakuum»,  «XUMHUYECKOE
paBHOBECHEY», «YTJIEPOIHBIM CKENeT», «()yHKIHOHAIbHAS
IpyIIay, <KA30MEpPUs».

OCHOBHBIE 3aKOHBI
XUMUU

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB U
IIOCTOSTHCTBA COCTABa BEIIECTB. Y CTAHOBIICHUE MPUUYUHHO-
CJICICTBEHHOM CBSI3U MEXKY COACPKAHUEM ITHX 3aKOHOB U
HalMCaHUEM XUMHUUYECKUX (OPMYJI U YPaBHCHUH.
PackpeiTne (bU3UIECKOro CMBbICJIa CHUMBOJIMKHU
[Teproauyeckoit TabIUIBl XUMHYECKUX deMeHtoB JI. .
MenneneeBa (HOMEpPOB JJIEMEHTa, Iepuoja, TPYIIBI) M
YCTAHOBJIEHHE TPUYUHHO-CICICTBEHHOW CBSA3M MEXIY
CTPOCHHEM AaTOMa W 3aKOHOMEPHOCTSAMHU HW3MEHECHUS
CBOMCTB DJJICMEHTOB W OOpa30BaHHBIX WMH BEIIECTB B
MEpUOJIax U rpynmax.

XapakTepuCTUKa BJEMEHTOB MalblX MEPUOAOB IO HX
nonoxkeunto B llepmommueckon cucreme . U
Menpeneena.

OcCHOBHBIE TEOPUU
XUMHH

YcTaHOBIEGHHE  3aBUCHUMOCTM  CBOMCTB  XHMHUYECKHX
BCIIECTB OT CTPOCHHUS AaTOMOB  OOpa3yloIIMX HX
XUMHUYECKHUX DJICMCHTOB.

XapaKTepUCTUKA BAKHEUIIIUX TUIIOB XUMHUYECKUX CBA3EU U
OTHOCHUTEJIBHOCTHU 3TOM TUIOJIOTHUH. OOBbsicHEHHE
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBAa U CTPOCHUS
KPUCTAJUIMYECKUX PEUIETOK.

@DOpMYJHUPOBAHNE  OCHOBHBIX  IOJOXKCHUW  TEOPHUM
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AJIEKTPOJUTUYECKOU JUCCOLMUAIMM M XaAPAKTEPUCTHKA B
CBET€ DOTOW TEOpHUM CBOWCTB OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCIMHCHUN.

QOpMyJIMPOBAHUE  OCHOBHBIX  IIOJIOXKECHUW  TECOPUU
XAMHYECKOTO CTPOCHUS OPraHUYECKUX COCIUHCHUU |
XapaKTEPUCTUKA B CBETE 3TOW TEOPHUH CBOMCTB BAKHEUIIINX
MPEJICTABUTENIE  OCHOBHBIX  KJACCOB  OPraHUYECKHX
COE€INHECHUM.

Baxnuenue
BEIIIECTBA U
MaTepUabl

XapakTepucTuka CTPOCHHS aTOMOB W KPUCTAIJIOB U Ha
3TOW OCHOBE — OOMINX (HPU3UUECKUX U XUMUYECKUX CBOWCTB
METAIJIOB M HEMETayIoB. XapaKTepUCTHKa COCTaBa,
CTpOCHHS, CBOWCTB, TIONy4YeHUS W  IPUMEHEHHUE
BAKHEUIIINX HEMETAILIOB.

XapakTepucTuka COCTaBa, CTPOCHUS U OOIIMX CBOWCTB
BKHEUIITUX KJIACCOB HEOPTaHUUYECKUX COCTMHEHUI.
Onucanue cocTaBa u CBOMCTB BOKHEUIIINX
MpeACTaBUTENIC OPraHUYECKUX COCIUHEHUN: METaHoJa U
ATaHOJIA, CJIOXKHBIX A(PHUPOB, KUPOB, MBI, KaPOOHOBBIX
KHUCIIOT (YKCYCHOM KHCJIOTBI), MOHOCaXapuJ0B (TIFOKO3bI),
JUcaxapuioB (caxapo3bl), oJIMcaxapuaoB (Kpaxmana

U IIEJUTIOJIO3bI), aMUHOKHCIIOT, OEKOB, NCKYCCTBEHHBIX U
CUHTETHUYECKUX MOJTHMEPOB.

XUMHYECKUU A3BIK U

Hcnonb3zoBanne B  ydeOHON u  npodeccHoHaNIbHOU

CHMBOJIMKA JESITENbHOCTH XUMUYECKAX TEPMUHOB U CUMBOJIUKH.
Ha3piBaHue W3y4EHHBIX BEIIECTB MO TPUBHUAIBHOW WIHU
MEXKIYHAPOJIHOM HOMEHKJIAType M OTPa)XECHHE COCTaBa
ITUX COCAMHEHUH C MOMOIIBI0 XUMUYECKUX (POPMYIL.
OTpaxeHrne XUMHUYECKUX IPOLECCOB €  IMOMOIIBIO
YPABHEHUN XUMUUYECKUX PEAKLIUH.

XUMHUYECKHE OO0bsicHeHNE CYILLIHOCTH XUMHUYECKUX IIPOLIECCOB.

peakuuu Knaccudukanuss XUMHUYECKUMX pPEakIUil MO pa3IudHbIM
MIPU3HAKAM.

XUMHAYECKUN BrinonHeHne XMMHYECKOTrO J3KCIEPUMEHTa B  IIOJHOM

SKCIIEPUMEHT COOTBETCTBUHU C MPABUIIAMU TEXHUKHU OE30MaCHOCTH.
Ha6mronenue, (uKcUpoBaHWE W OINMCAHHUE PE3yJbTATOB
IIPOBEJICHHOI0 SKCIIEPUMEHTA.

XuMHUYECKast [IpoBeneHne CaMOCTOSATENBHOIO IIOMCKA XMMHUYECKOU

uHbopMaIus uH(pOpPMAIIUU C KCIOJIb30BAHUEM PAa3IUYHBIX UCTOYHUKOB

(Hay4HO-TIOMYJIAPHBIX ~ M3JaHUI, KOMIIBIOTEpHBIX 0a3
NaHHBIX,  pecypcoB  MHTepHera);  HCIOJIb30BaHUE
KOMIBIOTEPHBIX TEXHOJOTUH Ui 00pabOTKH W mepenadu
XUMHYECKOH HMHPOpMAIMM U €€ TMPEACTaBICHUS B
pa3nnyHbIX (hopmax.

[TpodwmipHOE 1

OObsicHEeHHE XMMHYECKHX HBHGHI/Iﬁ, MNPOUCXOJAIINX B
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npoeccuoHaIbHO

npupoze, ObITY U Ha IPOU3BOJICTBE.

3HAYUMOE CoOntoieHrie  TpaBUJ  SKOJOTUYECKH  T'PAMOTHOTO
coJiepaHue MOBEJICHUS B OKPY KaIoIIel cpejie.
OrneHka BIUSIHUST XUMUYECKOTO 3arpsiI3HEHUSI OKpYKaroei
cpenbl Ha OpraHuM3M 4YelloBeKa U JIpyTUE JKUBbBIC
OpraHU3MBIL.
CoOmronerre  mpaBuil  O€30mMacHOTO  OOpamIeHus ¢
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, J1a0OPATOPHBIM
000pyI0BaHUEM.
Kputnueckas  OIl€HKa  JIOCTOBEPHOCTH  XMMHUYECKOMU
nH(OPMAITUH, TOCTYNAIONIEH U3 PAa3HBIX HCTOYHUKOB.
BUOJIOT'USA
buonorus — 3HAKOMCTBO C O0BEKTaMU U3YUYEHUST OUOJIOTHH.

COBOKYITHOCTh HayK
0 KUBOW MPUPOJIE.
Meto1bl HAy4YHOTO
MIO3HAHUS B
ounosoruu

BroisBnenne  ponmu  Ouosnorun B (DOPMUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTUHBI MHUpA H
MPAKTUYECKON AEATEIbHOCTH JIOICH.

Kietka

3HAKOMCTBO C KJIETOYHOW TEOPUEU CTPOEHUS OPTaHU3MOB.
[lonydeHne TPEACTABICHHUS O POJM OPTraHUYECKHUX H
HEOPraHUYECKHUX BEIIECTB B KIETKE.

3HaHUE CTPOEHHUS KIETOK IO pe3ysbTaTaM paboThl CO
CBETOBBIM MUKPOCKOIIOM.

YMeHHE ONMCBHIBATH MHUKPOIPENAPATHI KIETOK PAaCTCHUM.
YMeHHe CpaBHHBAaThb CTPOCHUE KIETOK pPACTCHUM W
YKMBOTHBIX 110 TOTOBBIM MHUKPOIIpENapaTaM.

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHUS OPraHU3MOB,
CTaJuii OHTOT€HE3a HAa PUMEPE YEIIOBEKaA.

3HaHWE TPUYMH, BBI3BIBAIOIIMX HAPYIICHUS B Pa3BUTHU
OpPraHu3MoB. YMEHHE TIOJIb30BAThCS  T'€HETUYECKOU
TEPMUHOJIOTUEN W CUMBOJIMKOM, peIIaTh MNPOCTEUIINE
TEHETUYECKUE 3aaUH.

3HaHue 0COOEHHOCTEM HaCJIEeICTBEHHOMN u
HEHACJICACTBEHHOW W3MEHYMBOCTH M WX OHOJIOTHYECKOU
pOJIY B 3BOJIFOLIMU KHUBOTO.

Bun

YMeHHe aHaIM3UpOBaTb M OLICHUBATh
TUIIOTE3BI IPOUCXOXKACHUS )KU3HU Ha 3eMIIE.
YMeHue npoBOAMTH ONMUCAaHUE OcCOOe OJHOro BUAA IO
MOP(}OIOrHUECKOMY KPUTEPHIO.

Pa3BuTtne crnocoOHOCTEH SCHO M TOYHO H3JIaraTb CBOU
MBICIIA, JIOTUYECKH OOOCHOBBIBATH CBOKO TOYKY 3pPEHHUS,
BOCIIPUHUMATh M aHAJIU3UPOBAaTh MHEHUSI COOECETHUKOB,
IPU3HAaBasi MPaBO JPYroro 4eJoBeKa Ha MHOE MHEHUE.
YMeHue JTIOKa3bIBATh POJICTBO YeJI0BeKa u

Pa3IN4YHbIC

23




MJIEKOITUTAIONINUX, OOITHOCTh M PABEHCTBO YEIOBEUECKUX
pac.

DKOCHUCTEMBI

3HaHHEe OCHOBHBIX JKOJOTHYECKHX (AKTOPOB H HX
BJIMSTHUSI HA OPTaHU3MBI.

3HaHHE OTIMYUTEIBHBIX MPU3HAKOB HCKYCCTBEHHBIX
COOOIIECTB — arpOIKOCUCTEM.

[TomydyeHne TPENCTaBICHUS O CXEME DSKOCHCTEMBI Ha
npumepe ouochepsi.

JleMOHCTpaIus YMEHHUS TIOCTAHOBKH IICJICH JCSATCIbHOCTH,
IUTAHUPOBAaHWE  COOCTBCHHOW  JCATCIIBHOCTH IS
JOCTHMKCHHMS ~ TIOCTABJICHHBIX  IEJICH,  MPESABUICHUS
BO3MOXKHBIX PE3YJIbTATOB JTHX JCHCTBHIMA, OpraHU3aIllid
CaMOKOHTPOJIS ¥ OIICHKH TOJYYEHHBIX PE3yJIbTaTOB.
OOyueHue COOIONCHUIO TPaBUJI MOBEACHUS B IMPHUPOJIE,
OEepe)KHOMY OTHOIICHUIO K OHOJIOTHYCCKUM OOBEKTaM
(pacTeHHsIM M KUBOTHBIM M HX COOOIIECTBAM) U UX OXpaHEe

OPU3UKA

BBenenue

PasBuTHe cHocoOHOCTEM SCHO M TOYHO H3JIaraTb CBOU
MBICJIH, JIOTMYECKA OOOCHOBBIBAaThH CBOIO TOYKY 3pEHUS,
BOCIIPMHUMATh M AHAIM3UPOBATh MHEHUS COOECEIHUKOB,
MpU3HaBas MPaBo JIPYTroro 4YejoBeka Ha MHOE MHEHHUE.
[IpuBeneHue MpuMeEpOB BIUSIHUS OTKPHITUNA B (U3UKE Ha
POTpecc B TEXHUKE U TEXHOJIOTHUU MPOU3BOJCTBRA.

Mexanuxa

Kunematuka

O3HakOMJICHHE CO CIIoco0aMM OIMMCAaHUS MEXaHHUYECKOIrO
JIBIDKEHHSI, OCHOBHOM 3a/1auei MEXaHUKHU.

N3ydeHne OCHOBHBIX (DM3WUYECKUX BEITUYNH KHHEMATHKH:
MepeMEICHHS, CKOPOCTH, YCKOPCHHS.

Hab6mronenue OTHOCHUTEJIbHOCTH MEXaHUYECKOTO
NBIDKEHUSL. dopMyIHpoOBaHUE 3aKOHAa CII0KEHHS
CKOpPOCTEM.

HccnenoBanre  paBHOYCKOPEHHOTO  TPSIMOJIMHEHHOTO
JMBIDKEHUS (Ha TpUMEpe CBOOOTHOTO TAJCHUS Tel) H
PaBHOMEPHOTO JBM)KCHHUS TeJIa 10 OKPYKHOCTH.
[ToHumMaHue CMBICIAa OCHOBHBIX (PU3MUECKUX BEIMYHH,
XapaKTepU3yIOIIUX PpPaBHOMEPHOE [BI)KCHHE Tella II0
OKPY>KHOCTH.

JnHamuka

[Tonumanue cMmbIciia TakuxX (QU3NUYECKUX MoOJeed, Kak
MaTepUaIbHAs TOYKA, MHEPIHATIbHASA CUCTEMA OTCYETA.
N3mepenne Macchl Tella pPa3IUYHBIMH  CIIOCOOaMH.
N3mepenne cuin  B3aMMOJICMCTBUS TeJl. BpluncieHue
3HAQYEHHS] YCKOPEHHMS TEJI II0 U3BECTHBIM 3HAYEHUSIM
JNEUCTBYIOIIUX CUJI U MAacce Tell.

YMeHue pa3andaTh CHIIY TsDKecTH U Bec Tena. OObsICHEHHE
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Y TIPUBEJICHUE IPUMEPOB SIBJICHHUSI HEBECOMOCTH.
[IpumeHeHne OCHOBHBIX MOHSTHH, (GOpMYT M 3aKOHOB
JIMHAMUKH K PEIICHUIO 3a]1a4.

3aKOHBI COXpPAaHCHHUA
B MCXAaHHKC

OOBbsiICHEeHUE PEAKTUBHOTO JIBIKCHUS Ha OCHOBE 3aKOHA
COXpaHeHusl uMmiyibca. [I[puMeHeHrne 3aKOHa COXpaHEHUs
MMITYJIbCA JIJISl BBIYMCIIEHUS U3MEHEHUN CKOPOCTEN TN NpH
UX B3aUMOJECHCTBHSIX.

Briuucienne paboThl CHJI M U3MEHEHHS KHUHETHYECKOM
SHEpruu Teia. BeluuciaeHue MOTEHIUAIbHOW YHEPTUM T
B rpaBUTALIMOHHOM noJie. XapaxkTepucTuka
MPOU3BOJIUTEIIBHOCTH  MalllMH W JBUTaTeled  C
WCIIOJIb30BaHUEM MOHSITUSI MOIITHOCTH.

OcHoes

bl MOJEKYAAPHOU PUIUKU U MePMOOUHAMUKU

MosnekyisipHas
buznka

@OopMyJIMPOBAaHNE OCHOBHBIX ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOW TEOpHH. BBINIOIIHEHNE SKCIEPUMEHTOB,
CIy’KallluX OOOCHOBAaHMEM MOJIEKYJISIPHO-KUHETHUECKON
teopuu. HabmoneHne OpoyHOBCKOTO ABMXKEHHUS U SIBJICHUS
mubdy3umn.

OnpeneneHue mnapaMeTpoB BEUIECTBA B Ta3000pa3HOM
COCTOSHMM HAa OCHOBAaHMHM YPaBHEHHUS  COCTOSHUSA
UJeabHOIO ra3a.

[IpencraBienue B Buae rpaguka M30XOpPHOTO, H300aPHOTO
U H30TEPMHUYECKOrO IMPOLECCOB. BpluncneHne cpenHeu
KMHETHYECKOW SHEPIrUr TEIUIOBOTO ABMKEHUS MOJIEKYJ MO
U3BECTHOM  TeMIlepaTrype BEILECTBA. N3mepenue
BJIQXKHOCTH BO3/1yXa.

TepmoanHaMuka

OKCIIEpUMEHTAIBHOE HCCIIEIOBAHUE TEIUIOBBIX CBOMCTB
BellecTBa. Pacder KoyiMyecTBa TEIUIOThL, HEOOXOAMMOIO
JUIsl OCYILECTBIICHUS IIPOLIECCa IIPEBPALEHUs BEIIECTBA U3
OJIHOT'O arperaTHOroO COCTOSIHUS B IPYTO€.

Pacuer m3MeHeHHs BHYTpEHHEH SHEpPruu Tell, pabdoThl U
NEPEJAHHOI0 KOJIUYECTBA TEIIOTHI HA OCHOBAHUM MIEPBOTO
3aKOHa  TepMoJuMHaMUKU. OOBSICHEHHWE  TMPUHLHUIIOB
JEHWCTBUS TEILUIOBBIX MAIIUH.

Ochoeswi 3Jle;<mp00uHaMuKu

DIIEKTPOCTATUKA

Brruncnenne CHII B3aUMOIEHCTBHS TOYEUHBIX
AIICKTPUYECKHUX 3apsIJIOB.

Brruucnenne HaIPSKCHHOCTH 51 [IOTEHIIHAJIA
AJICKTPUYECKOr0 ITOJISI OJHOIO M HECKOJBKHUX TOYCUHBIX
3apsI0B.

H3mepenne pa3HOCTH NOTEHIIMAIOB.

[IpuBeneHue MpUMEPOB MPOBOAHUKOB, IUAIEKTPUKOB U
KOHJIEHCATOPOB.

Habnrogenue sBICHHS 3IEKTPOCTATUYECKOW HHAYKLIHMHU U
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ABJICHUA IIOJIAPU3allMHM  JUOJICKTPHUKA, HAXOAAIICTOCA B
QJICKTPHUYICCKOM IIOJIC.

[locTOsTHHEII TOK

I/I3Mep€HI/IC MOIDHOCTH J3JICKTPHUYCCKOI'O TOKAa. I/I3Mep€HI/IC
QI[C N BHYTPCHHCT'O COIIPOTHUBJICHNA NCTOYHHKA TOKaA.
C60p N HCIIBITAHUC JJICKTPHYCCKHUX ueneﬁ C pa3jin4YHbIM
COCOAMHCHUCM ITPOBOAHUKOB, PACUYCT UX IIAPaMCTPOB

MarautHoe mmoJse

HaOnronenue nelicTBUsE MArHUTHOTO TIOJISI HA TIPOBOJIHUK C
TOKOM, KAPTUHOK MarHUTHBIX IMOJICH.

DopMyIUPOBAHUE TIPABUIIA JIEBOM PYKH IJIsl ONPEICICHUS
HaMpaBJICHUS CUJIbI AMIepa.

Beruucnenne cuii, 1€MCTBYIOIUX HA TPOBOAHUK C TOKOM B
MarHdTHOM T0Jie, OOBSCHEHWE TMPUHLMNA JICUCTBUS
3JEKTPOJABUTATEIIS.

HccnenoBanue sIBJICHUs 3JIEKTPOMArHUTHOM MHAYKIIHH.

Konebanus u eonnwi

Mexanuueckue
KOJICOAHMS U BOJIHBI

[IpuBenenue mnpuUMEpOB  KOJEOATETBHBIX  JIBHIKEHHIA.
HccnenoBanne  3aBUCMMOCTH  Iepuojia  KojeOaHui
MaTE€MaTUYeCKOro MasTHHKAa OT €ro JJIMHBI, Macchl U
aMILTUTYAbl  Kosebanuid.  OmnpezeneHue  YCKOPEHUs
CBOOOZHOIO TMAJEHUs C IOMOIIBIO MaTEMaTHYECKOIO
MasTHHKA.

Habmonenue konebanmii 3Bywamiero tena. llpuBenenue
3HAYEHUS CKOPOCTH PACIPOCTPAHEHUS 3BYKa B PA3JIMYHBIX
cpenax.

YMeHue OOBSACHATH HCIIOJIb30BAHHME YJIbTPa3ByKa B
MEJUIMHE.

DIJIEKTPOMATrHUTHBIE
KOJI€OAHMS U BOJIHBI

Habnrogenue ocummiorpaMM rapMOHUYECKHX KOJeOaHH
CWJIBI TOKA B LICTIH.

OObsicHEeHHE TpEBpalllCHUs] SHEPTMM B  HJICAITBHOM
KoJie0aTeILHOM KOHTYpE.

N3ydyenne  ycTpoiicTBAa W NOPUHLOMINA  JICUCTBUSA

TpaHc(opmaropa. Ananuz CXEMBI nepeaayn
AJICKTPOdHEPTHH Ha Oosbiue paccTosHus. [IpuBenenmue
NPUMEPOB  BUJOB  PATUOCBSI3H.  3HAKOMCTBO  C

YCTPOMCTBAMH, BXOJISAIIMMH B CHCTEMY PaIHOCBS3H.
OO6cyxkaeHue 0cOOEHHOCTEHN pacpoCcTpaHeHUs PaAUOBOJIH.

CBETOBBIE BOJIHBI

[IpumeHeHnE Ha NOPAKTUKE 3aKOHOB OTPAXKECHUA U
MPEJIOMIICHUSI CBETa IpH pelieHuH 3aaad. HaGmromeHwue
SBJICHUS TU(DPAKIIUU U TUCIIEPCUH CBETA.

YMeHrne CTpouTh H300paXEHUsT TPEIMETOB, 1aBacMbIC
nmuH3aMH. PacdeT onTH4ecKoil CHMIIBI JIMH3EL.

Inemenmol KBAHMOBOU PUIUKU

KBaHTOBEKIE CBOMCTBA
CBETAa

Habmonenue ¢ortosnekrpudyeckoro d3ddexra. Pacuer
MAaKCUMAJIBHOW KHHETHUYECKOM JHEPrUMU JJIEKTPOHOB INpPH
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dboTtoaddexre.

dusuka aroma ®opmynupoBanue nocrynaroB  bopa.  HaGmronenue
JIMHENYATOI0 U HEIIPEPBIBHOI'O CIIEKTPOB.

Pacuer 4yacToThl M MJIMHBI BOJIHBI UCITYCKa€MOTO CBETA IPU
IepexoJie aroMa M3 OJHOI'O0 CTAMOHAPHOTO COCTOSIHUS B

JIpYyroe.
OOBbsicHEeHUE NpUHIMIA IEWCTBUS Ja3epa.

®u3uKa aTOMHOTO HaGmronenune tpekoB anbda-yacTull B kamepe Bubcona.

sapa u Peructpanus siaepHbIX H3IyYEHUH C MOMOILIBIO CUETYUKA

3JIEMEHTAPHBIX ['enrepa.

YaCTHI] Pacuer sHepruu cBA3M aTOMHBIX SAEP.

ITonumanue OCHHOCTH HAYYHOI'O IIO3HAHWA MHpaA HC
BOO6IH€ A 4C€JIOBCUYCCTBA B ILOCJIIOM, a I KaXIJO0Io
06yqafomer 0Cia JIMYHO, HOCHHOCTH OBJIaACHHA MCTOAOM
HAaY4YHOI'O IIO3HaHMA IA JOCTHIKCHHUA YCIICXa B JIFOO0M
BHUIC HpaKTquCKOﬁ ACATCIIBHOCTH.

Bcenennas u ee I60JIIOYUA

Crpoenue u OOBsicHeHHE MOJIeNIN paciupstonieiics BeeneHHoil.
pa3Butue Beenennoi
[IpoucxoxieHue HaGmtonenue 3Be3n, JlyHel u  mmaHeT B TEJECKOI.

CoHEYHOM CUCTEMBI Ha6J'HOI[€HI/I€ COJIHCYHBIX ITATCH C IIOMOIIBIO TCICCKOIIA.

YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IPOT'PAMMbI YYEBHOM JUCHHUITJINHBI
«ECTECTBO3HAHMUE»

OcBoenue nmnporpamMmbl ydeOHOM jucuuruinHbl  «EcTecTBo3HaHME)
npeanosjaraeT Haiauuue B MNpodeccHOHaIbHOM 00pa3oBaTeNbHOM OpraHu3allvy,
peasn3yroleil 00pa3oBaTENIbHYIO MPOrpaMMy CpeaHero oOuiero oOpa3zoBaHUs B
npenenax ocBoenus OIIOII CIIO na 6a3e ocHOBHOro 00IIero oOpa3zoBaHUS,
y4eOHbIX KaOMHETOB MO (U3MKE, XUMHUU, OHMOJOTUHU, B KOTOPBIX HUMEETCS
BO3MOXKHOCTh O0ecreunTh CBOOOAHBIN A0CTynl B MHTEpHET BO Bpemsi y4yeOHOTO
3aHATHUS U B TIEPUOJI BHEYUEOHOM JESTEIbHOCTH 00YyJarOIIUXCsl.

B coctaB kabuneToB 10 (pu3HKe, XUMUHU, OUOJIOTHH BXOJAT JTa00paTOPUH C
71a00paHTCKON KOMHATOM.

[Tomemenuss kaOWMHETOB (DHW3WKM, XUMHUU W OWOJOTUM  JOJDKHBI
yIOBICTBOPATh TpeboBaumsiM  CaHUTApHO-IMUIAECMHUOJIOTHYECKUX MpaBWI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u OBITh OCHAIIEHBI THIIOBBHIM
o0opy/noBaHHEM, YKa3aHHBIM B HACTOANIMX TPeOOBaHUSIX, B TOM YHCIE
CHEUUAIN3UPOBAHHON  y4yeOHOM  MeOelnpl0 W CpeAcTBaMu  00yyeHwus,
JIOCTAaTOYHBIMH ~ JIJI  BBIMIOJHEHUST TpeOOBaHMHM K YPOBHIO  IMOATOTOBKHU
00yJarommxcs.

B kabunerax NOMWKHO OBITh  MYJIBTUMEIUHHOE  O00OpYIOBaHUE,
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IOCPEACTBOM  KOTOPOTO  YYaCTHMKM 0OOpa3oBaTEeNbHOTO  Ipolecca MOTYT
IpOCMaTpUBaTh BU3YaJIbHYI0 MH(pOpMaLMio Mo (U3MKe, CO3AaBaTh IMPE3CHTALNY,
BUJICOMATEPHAIIBI U T. II.

B coctaB y4yeOHO-METOOUMYECKOIO U  MaTepUATbHO-TEXHUYECKOTO
oOecrnieyeHus porpaMMbl yueOHOM TuCHUIUIUHBI « ECTECTBO3HAHNE» BXOMST:

e MHOTO()YHKUIHOHAJIbHBIN KOMILJIEKC IPENo1aBaTes;

e HArJsIIHbIE NOCOOMS (KOMIUIEKTHI Y4€OHBIX TaOJIML, IJAKaTOB, MOPTPETHI
BBIIAIONINXCS YICHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);

e HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

e HKPAHHO-3BYKOBBIE ITOCOOUS;

e KOMIUIEKT AJIEKTPOCHA0XKEHUSI KAOUHETOB;

e TEXHHUYECKHE CpPEelCTBAa OOYUCHUS;

e JIEMOHCTpAIlMOHHOE 000pyJ0oBaHue (OOIIEro HAa3HAYCHUS M TEMAaTHUYECKHUE
HaOOPHI);

e JjabopatopHoe oOopyaoBaHue (OOLIEr0 Ha3HAYEHHUS U TEMaTUYECKHUE
HaOOpbl, B TOM 4YHCIE JUII IIOCTAHOBKUM JEMOHCTPAIMOHHOIO MU
YUYEHUYECKOT0 SKCIIEPUMEHTA, PEAKTUBBI);

e CTAaTUYECKHUE, TUHAMUYECKHE, JEMOHCTPALIMOHHBIE U Pa3/laTOuHbIE MOJEIH,
BKJItOYasl HATypaJibHbIe OOBEKTHI;

e BCIIOMOTaTeIbHOE 000PYIOBaHNUE;

e KOMIUIEKT TEXHHUECKON JOKYMEHTAIINH, B TOM YHCIIE TTaclopTa Ha CPeACcTBa
oOyueHus, THCTPYKITUH 110 UX UCIIOJIB30BaHUIO U TEXHHUKE 0€30MacHOCTH;

e OubmMoTEUHBIN POHS.

B Oubnumoreunsiii (HoHA BXOAAT YYEOHUKH, YIEOHO-METOIUYECKUE
koMmiiekTel  (YMK), oOecneumBaromue OCBOCHHE YYEOHOW  JUCITUTUTHHBI
«EcTecTBO3HaHNE», PEKOMEHOBAHHbBIE WM JONYILIEHHBIE AJI MCIOJIb30BaHUS B
1pohecCHOHATBHBIX o0pa3oBaTeNbHbIX OpraHu3anusix, pean3yomx
o0Opa3oBaTeNbHyl0 NpOrpaMMy CpeAaHero ooOmero o0Opa3oBaHus B IIpenesax
ocBoenust OITOIT CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

bubnuoreunsii  GoHg  MOXeT  ObITh  JONMOJHEH  (DU3UYECKUMU
SHIMKIONEAUSIMH, aTiIacaMM, CJIOBAPSAMH, CIPAaBOYHMKAMHU 1O (pU3MKE, XUMHH,
OHOJIOTMY, HAYYHOUW M HAYYHO-NOIMYJISIPHOM JIMTEPATYpPOl €CTECTBEHHO-HAYYHOTO
coJiepKaHusl.

B mpoumecce  ocBoeHus ~— mporpaMMbl  Y4eOHON — JHUCHUTUTHHBI
«EcTtecTBO3HaHMe» CTYOEHTHI JODKHBI HMMETh BO3MOXKHOCTH JOCTyHa K
AIIEKTPOHHBIM y4eOHBIM MaTepHajiaM [0 €CTECTBO3HAHUIO, BKJIIOYasl (U3HKY,
XUMHIO, OWOJIOTHIO, HWMEIOIMMMCS B CBOOOJHOM JocTynme B cetn MHTepHeT
(37IEKTPOHHBIM KHUTAM, NIPAKTHKyMaM, TecTaMm, Marepuaiam EI'D u np.).

PEKOMEHIYEMASA JIMTEPATYPA
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