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Pabouas mporpamma yueOHOW nmuctumuMHbl «EcTecTBO3HaHME) pazpaboTaHa Ha OCHOBE
TpeboBanuit denepasbHOTO TOCYIApCTBEHHOTO oOpaszoBarenbHOoro cranmapra (PIOC) 1o
CHEIMAILHOCTSIM cpenHero mpodeccuonanbHoro odopazopanus (CI1O) 21.02.19 3emJieycTpoiicTBO
(yxpynuénnas rpymnmna 21.00.00 [Ipuknaanas reosnorus, TopHOE Je70, HeTera3oBoe A€o0 U reo/1e3us)
u yaebnbix manos AHITOO YPIIK.

Opranuzanus-pazpadotunk: AHITOO «Ypanbckuit MOJIUTEXHUUYECKUN KOJIISIK»



HOACHUTEJIBHAA 3AIINCKA

[Tporpamma yueOno#t muctumiuasl 5/1.09 EcTrecTBo3Hanne mnpeaHa3HaveHA IS H3YYCHUS B
npodeCCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3aAIUAX, PEaJU3YIoMUX  00pa30BaATEIbHYIO
MpoTpaMMy cpeaHero oo0mero oopa3oBaHus B Mpelesiax OCBOCHHS OCHOBHOUM MpodecCrOHaNbHON
obOpazoBarenbHoir mporpammbl (OITOIT) CIIO Ha 6a3e OCHOBHOTO 00mEro 0Opa3oBaHUS NpPH
MOJITOTOBKE  CICIUAIIMCTOB CPEJAHEro 3BEHA W SABJISIETCS. 4YacTbi0 0a30BOM  OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTenbHON TporpamMmbl B cooTBeTcTBUU ¢ PI'OC 1o criexyromum
CHEIMALHOCTSIM COIMAIBHO-3KOHOMIYecKoro mpoduis 21.02.19 «3eMieycTpoiicTBO»

Conepxxanne mporpammbl bJ1.09 EcrecTBo3Hanue HampaBieHO Ha JOCTHXKEHHE CIICTYHOIINX
Lemnen:

J OCBOEHHE 3HAHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MHUPa U METOIaxX

€CTECTBEHHBIX HAYK; 3HAKOMCTBO ¢ Han0o0Jiee BAXKHBIMU UJIESIMU U JJOCTHKEHUSIMHU

€CTECTBO3HAHMS, OKa3aBIIUMHU OTIPEICTISIONICE BIMSIHUE HA PA3BUTHE TEXHUKH U

TEXHOJIOTHIi;

. OBJIAJICHUE YMEHUSAMH IPUMEHSTh TOJydYeHHbIE 3HAHUS JIJIs1 OOBSICHEHHUS SIBJICHUI

OKPYXKAIOIIIET0 MUPA, BOCIIPUATHS HHPOPMAIIMH €CTECTBEHHO-HAYYHOTO U Mpodec-

CHOHAIBHO 3HAYUMOTO COJICP)KAHUSI; pa3BUTHE WHTEIUICKTYaIbHBIX, TBOPYECKUX

CIIOCOOHOCTEN U KPUTHYECKOTO MBIIICHUS B XOJ€ MPOBEACHUS MPOCTEUIITNX UCCIIEAOBaHUH,
aHaIM3a SBJICHHUM, BOCTIPUATHS U MHTEPIPETAIINHN €CTECTBEHHO-HAYYHOW MH(MOpMAITUH;

. BOCIIUTAaHHE YOEKIECHHOCTH B BOBMOXXHOCTH TIO3HAHUS 3aKOHHOM MPUPOJIBI U HC-

MOJIb30BAHMSI IOCTHYKEHU I €CTECTBEHHBIX HAYK ISl pa3BUTHS IMBIIJIA3AIUHU U TIO-

BBITIICHHS KAUYeCTBA )KHU3HU;

J MPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HaHU B NpPOECCHOHANbHON NEATENbHOCTH U
MOBCEHEBHOM JKM3HM i oOecrieueHusi 0€30MacHOCTH JKU3HENEATENbHOCTH; T'PAMOTHOIO
UCIO0JIb30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPAHBI 37JI0POBbS, OKPYKAIOIIEH CpPeIbl.

B nporpammy BKITIOUEHO cojiepikaHKe, HaMpaBIeHHOE Ha (JOPMUPOBAHUE Y CTYJACHTOB

KOMIIETEHIMH, HE0OX0IUMEIX Mg kKadecTBeHHOro ocBoeHuss OITOIT CITO na 6a3e 0CHOBHOTIO
obmero oOpa3oBaHUsI C TOJIYYCHHEM CpPETHETO OOIIero 00pa30BaHUs;, MPOTPAMMBI TOATOTOBKH
KBIM(ULIIUPOBAHHBIX Pab0OYMX, CIYKalIUX; MPOTrPaMMbl MOATOTOBKU CIEMUAIMCTOB CPEJHEro 3BeHa
(IITIKPC, MIICC3).

[Iporpamma yueonoi nucuuminabl BJ[.09 EctecTBo3Hanue SBISIETCS OCHOBOM IS pa3paObOTKH
pabounx MmporpaMm, B KOTOPBIX MpodeccuoHanbHble 00pa3oBaTe/bHbIE OPraHU3alluu, PeaaTu3yolne
00pa3oBaTeNIbHYIO pOrpaMMy cpeaHero odiero oopasoanus B npezenax ocsoenus OIIOIT CITO na
0a3ze OcCHOBHOro o0miero o00pa3oBaHHsA, YTOUHSIOT COJepXaHUEe Y4eOHOro marepuana,
MIOCJIEIOBATEILHOCTD €0 U3yYEHHU S, paclipe/ie]ieHie y4eOHbIX UacoB, TEMATHKY pedepaToB (JI0KIaI0B),
WHIUBUAYAIbHBIX IPOEKTOB, BUJbBI CAMOCTOATENBHBIX pabOT € Y4eToM cHenupuKd MporpaMm
MOATOTOBKH KBAJIM(PUIIMPOBAHHBIX pabOUnX, CIYXKaIIHUX, CIICIUATHCTOB CPETHETO 3BEHA, OCBAUBAEMOM
npodeccru WK CreualbHOCTH.

[IporpaMma MOKET HCIONB30BATHCS OPYTUMH TPO(GECCHOHANBHBIMU 00pa30BaTENbHBIMU
OpraHu3aIUsIMH, PEaTU3yIIIUMU 00pa30BaTEIbHYI0 MPOrpaMMy CpPeJHEero oOiero odpa3oBaHUs B
mpesienax OCBOEHHS OCHOBHOM mpodeccruoHanbHOM obOpa3oBaTenbHOl mporpammbel CIIO Ha 0Gasze
ocHOBHOTO o6miero obpazoBanus (IITIKPC, ITIICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM TUCITATLIAHBI
b/1.09 ECTECTBO3HAHHUE

EcrecTtBo3HaHne — HayKa O SBJICHHUAX W 3aKOHAX HPHUPOJBI. COBpCMCHHOC CCTCCTBO3HAHUC
BKJIFOYA€T MHOKCCTBO CCTCCTBCHHO-HAYYHBIX OTpElCJ'ICfI, N3 KOTOPBIX Han0o0JIee BAXKHBIMHU SIBIISTIOTCS
(1)1/131/11(21, xuMus 1 Onostorus. OHO OXBATHIBAET I_I_II/IpOKI/Iﬁ CIICKTP BOIIPOCOB O paBHOOGPaSHLIX CBOMCTBaxX
00BEKTOB npupoaAbl, KOTOPBIC MOKHO paCCMATPUBATH KaK €IUMHOC LICJIOC.

ECTCCTBCHHO-Hay‘-IHLIe 3HaHHA, OCHOBAHHBIC HaA HUX TCXHOJIOI'MHU (I)OpMI/Ipy}OT HOBBII1



o0pa3 xu3HH. BbICOKOOOpa30BaHHBIM YENOBEK HE MOXET JUCTAHLIUPOBATHCS  OT
(GbyHIaMEeHTAIBHBIX 3HAHUH 00 OKpYXKalolleM MHpEe, HE pPHUCKYS OKa3aThCsl OECHOMOIIHBIM B
npodeccHoOHaNBHON AeaTeNnbHOCTH. J[I000e MEepCrneKTUBHOE HANpaBiCHHUE AEATEIBHOCTH YeJIOBEKa
IPSIMO MJIM KOCBEHHO CBSI3aHO C HOBOM MaTepHalIbHOW 0a30il M HOBBIMH TEXHOJIOTHSIMU, U 3HAHUE UX
€CTECTBEHHO-HAY4YHOMN CYHIIHOCTH — 3aKOH yCIIEXa.

EctecTBo3HaHne — HeoTbEMJIEMas COCTABISIOLIAs KYJIbTYPbl: ONPEIENsis MHUPOBO33pEHUE
YeJI0BEeKa, OHO MIPOHUKAET U B TYMaHUTApHYIO Chepy, U B OOIIECTBEHHYIO KU3Hb.

ParmoHanbHbI €CTeCTBEHHO-HAYYHBIA METO/, C(HOPMUPOBABIIMKCSA B paMKaxX €CTECTBEHHBIX
HayK, 00pa3yeT €CTeCTBEHHO-HAyYHYI0 KapTHHY MHUpa, Hekoe o00pa3Ho-¢uiocodckoe oOoOieHne
Hay4YHBIX 3HAHUU.

OCHOBY eCTeCTBO3HAHHS TPEACTABIACT (PU3MKa — HayKa O MpUpOAe, M3ydarollas Hamboee
BA)KHBIE SIBJICHUS, 3aKOHbI M CBOICTBa MaTepuHaJibHOTO Mupa. B ¢usuke ycraHaBmmBaroTcs
YHUBEpPCAJIbHBIE 3aKOHBI, CIIPABEAJIMBOCTh KOTOPHIX MOATBEPK/IAETCSI HE TOJIBKO B 36MHBIX YCIOBUSX U
B OKOJIO3EMHBIX INPOCTPAaHCTBAaX, HO M BO Bcell BcemeHHoi. B 3TomM 3akmrodaercss OAMH H3
CYIIECTBEHHBIX MPU3HAKOB (PU3UKHU KaK (pyHIaMEHTaIbHOW HAyKHU.

®u3rka 3aHUMAeT 0cO00€ MECTO CPEU €CTECTBEHHBIX HayK, [OATOMY €€ NPUHATO CUUTATh
JUAEPOM €CTECTBO3HAHUSI.

EcrtecTBo3HaHMe Kak Hayka O SBJIGHUSX W 3aKOHaX MPUPOJbI BKIIOYAET TaKXKe OJHY U3
BAKHEWIIINX OTPACIEN — XUMHUIO.

XuMHs — HayKa 0 BEIIecTBaxX, X COCTaBe, CTPOCHHUH, CBOICTBAX, MpoIleccax mpe-

BpAIlIeHUs], UCTIOJIb30BAaHUU 3aKOHOB XMMHH B TPAKTUUECKOH JI€ATENBHOCTH JIFOJIEH, B CO3JJaHUH
HOBBIX MaTEepUaJIOB.

buonorus — coctaBHas 4aCTh €CTECTBO3HAHUA. DTO HayKa O )KUBOM npupojae. OHa

M3Yy4aeT PaCTUTENbHbIN, )KUBOTHBIN MUP U YEJIOBEKA, UCIOIb3ys KaK COOCTBEHHbBIE METOIbI, TaK
U METOJIbl IPYTHX HAyK, B YACTHOCTH (PU3UKU, XUMUU U MAaTEMaTHKHU: HAOIIOJACHUSI, SKCIIEPUMEHTHI,
HCCJIEIOBAHUSI C MOMOIIBI0 CBETOBOIO M AJIEKTPOHHOTO MMKpPOCKONA, 00pabOTKy CTaTUCTHUYECKHX
JNAHHBIX METOJaMU MaTEMaTUYEeCKOM CTaTUCTUKM W Jp. bHONOrus BBIABISET 3aKOHOMEPHOCTH,
MPHUCYIIME U3HU BO BCEX €€ NPOSBICHUSIX, B TOM 4HcCIe OOMEH BEIIeCTB, POCT, Pa3MHOXKEHHE,
HAaCJIEACTBEHHOCTh, U3MEHUYHUBOCTD, IBOJIFOLIUIO U JP.

B mpodeccuonanbHpix 00pa3oBaTeIbHBIX OpraHU3AlUgX, PeaTH3yIIUX 00pa30BaTEIbHYIO
nmporpammy cpeanero oomero oopaszoBanus B npeaenax ocBoeHus OIIOIT CITO na 6a3e oCHOBHOTO
obmero oOpa3oBaHusl, U3y4aeTCs WHTErpHpoBaHHas yueOHas aucuuiuimHa bJ[.09 EctecTBo3HaHue,
BKJIIOUAIONIasl TPU paszena, 00Jaaromne OTHOCUTENbHON CaMOCTOSITEIbHOCThIO U 1IEJIOCTHOCTBIO —
«Duszuka», «XuMus», «buoaorus» — 4TO HE HAPYyLIAET NMPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOTO
00pa3oBaHUs CTYACHTOB.

IIpu ocBoenun mnpodeccuit CIIO u cnenumansuocteit CIIO coumMambHO-3KOHOMHYECKOTO U
ryMaHUTapHOro npoduieit npodeccHoHaTbHOr0 00pa30BaHUs €CTECTBO3HAHUE U3ydyaeTcsl Ha 6a30BOM
ypoBHe @I'OC cpennero oOuiero oOpa3oBaHus C Y4eTOM crielu(puKU O0cBanBaeMoil mpodeccuu uiu
CHELUATbHOCTH.

DTO BBIpa)KaeTcsl B COJEP)KaHUU OOYYEHHS, KOJMYECTBE YacOB, BBIJCISEMBIX HA U3yUdCHUE
OTIENbHBIX TEM IMpPOrpPaMMBbl, TJIyOWHE HX OCBOEHHUS OOy4aloUIMMHCS, O0beMe U Xapakrepe
MIPAKTUYECKUX 3aHATUH, BUIaX BHEAYJAUTOPHOM CaMOCTOSTENbHOM pabOThl CTYAEHTOB.

B npouecce peanuzanuu conepxanus yueoHoi mucuuiuinael b/1.09 EctecTBo3HaHMe 3HAUMMO
nuzyueHue pasjena «dusnka», KOTOPbIH BHOCUT CYIIECTBEHHBIM BKJIQJ B CUCTEMY 3HaHHH 00
OKpYXKarolleM Mupe. JTOT pasjieN SBISETCS CUCTEMOOOPa3yIoIUM Il APYrHX pPa3/ieioB ydeOHOM
JUCLUIUIMHBL, TOCKOJIBKY (HU3MYECKHE 3aKOHBI JIeKAaT B OCHOBE COJAEPKAaHUS KypCOB XUMHUHU H
ouosoruu.

[Ipu u3ydyeHun yueOHOTO MaTepuasa 1Mo XUMHUHU M OMOJOTHHU LIEIecO00pa3HO aKIEHTHPOBATh
BHUMaHHE OOYYalOIIMXCsl Ha >KU3HEHHO BAXHBIX OOBEKTaX MPUPOJBI U OpraHU3Me yelloBeKa. JTO
ruzpocdepa, atMocdepa U Ouocdepa, KOTOpbIE PacCMATPUBAIOTCS C TOYKU 3PEHHMS XUMHUYECKHX
COCTAaBOB M CBOWCTB, UX 3HAYEHHUs JJIS KU3ZHEACATEIbHOCTHU JIIOJEH, 3TO COJEp/KaHUE, OCBEIAIOLIEE
pOJIb Ba)KHEWIIMX XUMUYECKUX DJIEMEHTOB B OPraHMU3ME 4YEJIOBEKa, BOIPOCHI OXPAaHbBI 310POBBS,



npo(MIaKTUKKA 3a00J€BaHUN M BPEIHBIX IMPHUBBIYEK, MOCIEACTBHI HM3MEHEHHUS cpenbl OOuTaHus
YeJoBeKa ISl YeIOBEUECKOW IMBHIIM3AIMH. 3aMETHOE MECTO B COJIEP)KaHWUU y4eOHOU MUCHMIUINHBI
3aHUMAaeT y4eOHBIM Marepuai, HE TOJIBKO (OPMHUPYIOUIMA €CTECTBEHHO-HAYYHYIO KapTHHY MHpa Y
CTY/IEHTOB, HO M PACKpPbIBAIOIIMN MPAKTUYECKOE 3HAUCHHE E€CTECTBEHHO-HAYYHBIX 3HAHUH BO BCEX
cdepax )KU3HH COBPEMEHHOTO OOIIECTBA, B TOM YHCIIE B TyMaHUTapHOH cdepe.

B menom yuebnas mucumrummna bJ1.09 EcrectBo3Hanme, B COAep)KaHUM KOTOPOH BEIyLINM
KOMIIOHEHTOM SIBJISIIOTCSl HAYYHBIC 3HAHUS U HAYYHBIE METOMBI TIO3HAHMS, MTO3BOJISIET chOpPMUPOBATE Y
o0yJaromuxcsi MEJIOCTHYIO €CTECTBEHHO-HAYYHYIO0 KapTUHY MUpa, TpOoOyIUTh Y HUX SMOIMOHAIBHO-
[IEHHOCTHOE OTHOIICHHE K W3y4yaeMOMY MaTepHually, TOTOBHOCTh K BBIOOPY JCHCTBHI OMpeneNeHHON
HAIpPaBJICHHOCTH, YMEHHUE KPUTUIECKU OLIEHUBATH CBOM U UYXKHE NEHCTBUS U TIOCTYIIKH.

WuTerpupoBanHoe coiep)kaHue y4eOHOUW IMCHUIUIMHBI TIO3BOJISIET MPETOAaBaTeNsAIM (PU3HKH,
XAMUU W OHMOJIOTUM COBMECTHO OPraHM30BaTh M3YUEHHE ECTECTBO3ZHAHMS, HMCIOJB3YS HMEIOIINECS
YaCTHBIE METOAMKH TTPETIOIaBaHHSI IPEIMETA.

Nzyuenune obmeoOpazoBarensHoit yueoHou auctumunasl bJ1.09 EctecTBo3HaHME 3aBepiiaeTcs
MOJIBEJICHUEM UTOTOB B (popMe T PepeHIIMPOBAHHOTO 3a4eTa B paMKax MPOMEKYTOUYHOM aTTeCTaIN
cTyaeHToB B mpouecce ocBoeHuss ocHoBHOM OIIOIT CIIO ¢ mnomaydeHweMm cpeaHero oouero
o6pazosanus (ITIIKPC, ITIICC3).

MECTO YYEBHOM JUCIHUILIMHBI B YYEFHOM ILJIAHE

VYueOnas qucuumiauHa bJ1.09 EctecTBo3Hanue sBnseTcss yueOHBIM MPEAMETOM IO BBHIOOPY U3
obs13aTenpHOM peameTHo# ob0acTu «EcrectBennsie Haykm»y OI'OC cpemnero odmiero oopazoBaHus.

B npodeccnonambHBIX 00pa3oBaTEIbHBIX OPraHU3ANUAX, PEATH3YIOIIUX 00pa30BaTEIbHYIO
nmporpamMmmy cpemnero oomero odpaszoBanus B npezaenax ocBoeHnus OIIOIT CITO na 6a3e oCHOBHOTO
obmero oOpazoBaHusi, yueOnas gucuumimHa bJ1.09  EcrectBo3Hanme u3yvaercsi B
obmeooOpazoBatenbHOM 1ukIe yaeoHoro miana OITOIT CITO na 6a3e ocHOBHOTO 0011IeT0 00pa30BaHUs
¢ moJryaeHueM cpennero oomiero oopazosanus (IIITKPC, ITTICC3).

B yue6npix mnanax I[MIIKPC, TITIICC3 mecto yuebno# auctuminasl bJ1.09 EctecTBo3Hanmne —
B cOCTaBe 0011e00pa3oBaTeIbHBIX YUEOHBIX TUCIHUIUIUH TI0 BBIOODPY, (POPMUPYEMBIX U3 00s3aTEIIBHBIX
npeaMmeTHeix obOmacteir PI'OC cpeanero obmero ooOpaszoBanus, i mpodeccuit CIIO wumum
cnenuansHoctel CIIO cooTBeTcTBYIOIIETr0 NMPOQuis MpodhecCHOHATBFHOTO0 00pa30BaHMUSI.

PE3VJIbTATHbI OCBOEHH A YYEFHOM JUCHUIIINHBI

OcBoenne coaepkanust ydeOHod mucrurinabl BJ.09 EctectBo3nanue o0eceunBacT
JOCTHKEHHE CTY/IEHTaMH CIEAYIOLUX PE3yIbTaTOB:

JIMYHOCTHBIX:

° YCTOWYMBBIM HMHTEpPEC K HCTOPHUM MU JIOCTIDKEHUSIM B OOJIACTH €CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 32 POCCUICKHE €CTECTBEHHbIC HAYKU;

° TOTOBHOCTh K MPOJOJIKEHUIO 00pa30BaHUs, MOBBIIMICHUIO KBATU(PHUKAIIUKA B H30paHHOM
npodeccruoHaNbHOM IeATENBHOCTH C UCIIOJIb30BAaHUEM 3HAHUN B 00JaCTH €CTECTBEHHBIX HAYK;

° 00BEKTUBHOE 0CO3HAHUE 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTeCTBEHHBIX HAYK IS
YeloBeKa M OOIeCcTBa, YMEHHE HCIOIB30BaTh TEXHOJOTHYECKHE TOCTKEHHUS B 00IacTu (HU3HKH,
XUMHH, OWOJIOTUM Ui TIOBBIIIEHHUS COOCTBEHHOTO HWHTEJUIEKTYyaJbHOTO PAa3BUTHS B BBIOpAaHHOM
npodeccuoHANBHON e TENbHOCTH;

° YMEHUE MPOAHATU3UPOBATH TEXHOTCHHBIE MOCIEJICTBUS JUISl OKPYKAIOIIEH Ccpenpl,
OBITOBOI U IPOM3BOACTBEHHON /I€ATEIHHOCTH YEIOBEKA;

° TOTOBHOCTh CAMOCTOSITEIFHO JOOBIBATh HOBBIE TS C€0sl €CTECTBEHHO-HAYYHbBIE 3HAHUS
C MCTOJIB30BAaHUEM JJIsI 3TOTO JOCTYIMHBIX HCTOYHUKOB MH(POPMAIIHUH;

° YMEHHUE YIPaBJIATh CBOEH IMO3HABATENILHOW AEATEIbHOCTHIO, MPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS,



L YMCHI/IG BBICTpaI/IBaTB KOHCTPYKTI/IBHBIe B3aMMOOTHOIIICHHUS B KOMAHIC IIO peH_IeHI/IIO
001IMX 3a7a4 B 00JIACTH €CTCCTBO3HAHMS;
MeTanpeaMeTHBIX :

. OBJIQJICHUE YMEHUSIMHU U HaBBIKAMHU Pa3JIMYHBIX BUJOB [O3HABATEIBHOU JEATEIBHOCTU
JUISL U3YYEHHUsI Pa3HBIX CTOPOH OKPYXKAIOLIEro €CTECTBEHHOTO MUPA;
. [IPUMEHEHHE OCHOBHBIX METOIOB IT03HAHU (HA0JII0/IEHUS, HAYYHOT'O AKCIIEPUMEHTA) JJIs

W3YYCHUS PA3JIMYHBIX CTOPOH ECTCCTBEHHO-HAYYHOW KApTHHBI MHUpPA, C KOTOPHIMH BO3HHKACT
HEO0OXOIMMOCTh CTATKUBATHCS B POPECCHOHAIBHOU cdepe;

. YMEHHE OTPEACIATh [eIU W 3aJadd JICATEIBHOCTH, BBIOMpATh CPEJICTBA IS WX
JOCTHIKEHHSI Ha TIPAKTHKE;

. YMEHHE HCIOJIB30BaTh PAa3JIMYHbIC MCTOYHHUKHU JUIS TIOJyYEHUS €CTECTBEHHOHAYYHOU
nH(OPMAIIUN U OIIEHUBATH €€ IOCTOBEPHOCTD JJIs JIOCTHIKCHHUS ITOCTABJICHHBIX IEJIeH U 3a/1a4;

npeIMeTHBIX:

. c(OPMHUPOBAHHOCTH MPEICTABICHUH O IEJIOCTHOW COBPEMEHHON €CTeCTBEHHO-HAYIHOMN
KapTUHE MHpa, MPUPOJAC KaK CIUHOW IEIOCTHOW CHCTEMEe, B3aWMOCBSI3M YEIIOBEKA, MPUPOILI U
o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIiTadax BeeneHHoil;

o BIIQJICHWE 3HAHUSAMU O HaWOoJiee BAXKHBIX OTKPBITHSAX M JOCTHKCHHSIX B OOJIACTH
€CTECTBO3HAHMS, MOBJIHMSBIINX Ha 3BOJIIOIHUIO MPEJICTABICHUA O MPHPOJE, HAa Pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

o c(OPMHUPOBAHHOCTH YMECHHS IPUMEHSTh €CTECTBEHHO-HAYYHBIC 3HAHUS JUTS 00BSICHEHUS
OKPYKAIOIINX SIBIICHUH, COXPAHEHUs 3J0POBBs, oOecreueHuss O0e30TacHOCTH JKU3HEICATCIIEHOCTH,
OepeKHOTO OTHOIIICHHUS K TIPUPOJIE, PAITHOHATBLHOTO IIPUPOIOTIOIB30BaAHNS, 2 TAKXKE BBIITOJTHEHUS POJIH
IPaMOTHOTO MTOTPEOUTEIIS;

J cOpPMUPOBAHHOCTh TMPEJCTABICHUNH O HAYYHOM METOJAE T[IO3HAHUS MPHUPOABI U
CpeICTBaX M3y4YEHHs] MeraMmmpa, MakpoMupa M MHKPOMHUpA; BIaJeHHE MpUEeMaMu EeCTECTBEHHO-
Hay4YHBIX HAOMIOJCHUI, OTIBITOB, UCCIEA0BAHNN U OLIEHKH JOCTOBEPHOCTH MOIY4YECHHBIX PE3YIbTaTOB;

o BJIaJICHUE TIOHATUHHBIM alapaToOM €CTECTBEHHBIX HayK, MO3BOJIAIOIIUM [TI03HABATh MUD,
y4acTBOBATH B AUCKYCCHUSX 10 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BATh PA3IMYHbIE HCTOUYHUKHI
uH(popMalUU JUISI TOATOTOBKA COOCTBEHHBIX PabOT, KPUTUYECKU OTHOCUTHCS K coobmenusm CMU,
COJIeprKalluM Hay4YHYI0 HH(POPMALIUIO;

. c(hOpMUPOBAHHOCTh YMEHHM MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KJIOTO YeJI0OBEKa HE3aBUCUMO OT €ro NMpo(ecCuOHAIbHOM NesITeIbHOCTH, pa3udaTh (akThl U OLICHKH,
CpaBHHMBaTh OIIEHOYHBIE BBIBOJBI, BHJIETh MX CBSI3b C KPUTEPUSMU OLICHOK U CBSI3b KPUTEPUEB C
OIPEJCIICHHON CUCTEMOM [IEHHOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

[Ipn peanu3amuu coaepkaHusi 00IIe00pa3oBaTeIbHON YUEOHOM JUCIUTUIMHBI

BJ1.09

EcrectBo3nanue B mpenenax ocBoenusi OIIOIT CITO na Ga3e ocHoBHOTrO 00miero oOpa3oBaHUs C
nosydueHueM cpeanero oomero obpazoanus (I[MIIKPC, IIICC3) makcuManbHas ydeOHash Harpyska

00yJaIONIUXCs COCTABIISICT:

no crnenuaigbHOCcTsIM CIIO 21.02.19 «3emneyctpoiicTBo»— 88 yacoB, U3 HUX OOs3aTelIbHAs
ayJIUTOpPHas Harpy3ka oOyJaromuxcs, — 72 yaca, BHEayIUTOPHAs CAMOCTOSATENbHAs padoTa CTYyICHTOB

— 16 gacos.
Makc. Koa-Bo Cam.
HanmeHnoBaHue pa3aesioB U TeM yued. | ayIMTOPHBIX 4acoB | pao.
Harp. | Bcero | mMpakTu4e | CTy/.
CTyld., | 4acoB cKas
yac. pabota
1 2 3 4 6
DOU3UKA
Beenenue 2 1
Mexanuka 8 2 2 1
OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOIMHAMUKU 10 2 2
OCHOBBI JIEKTPOAMHAMUKH 10 5 2 1
KonebaHus u BOJTHEI 3 4 2 1
DneMeHThl KBaHTOBOM (pU3MKH 3 4 2 1
Bcenennas u ee 3BOIIOIUS 3 2 1
XUMMUSI
Beenenue 3 2 1
OO6m1ast 1 HeOpraHM4ecKass XUMHS 9 5 2 1
OCHOBHBIC TTIOHATHS M 3aKOHBI XUMHH 3 2 1
[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema 1 2 1
xuMmudeckux 3aeMmentoB [.M.Mennaeneesa
CrpoeHue BelecTBa 3 2 1
Bopa. PactBopsl 1 2
XUMHUYECKUE PEaAKIUU 3 2 1
Krnaccudukanus HeopraHM4eCKuX COSTMHEHNUN U UX CBOMCTBA 1 2
MeTamisl 1 HeMETaJUIbI 6 4
Oprannueckasi XUMHS 4 4 2
OCHOBHbIE IOHATHUSI OPraHUYECKON XUMHUH U TEOPHS CTPOEHUS 1 2 1
OPraHN4YeCKUX COCTMHEHUHN
Yr1eBo10po/ibl U UX MPUPOJIHBIC UCTOYHUKHU 1 2
Kucnopoconepxaniyue opraHu4ecKue CoeIMHEHUs 1 2
A3zoTcojepkalire oprannueckue coenuenus. [loaumepsl 1 2
XUMUS U )KU3Hb 3 4
XHMHS U OPraHu3M YeJIOoBeKa 1 2 1
Xumus B ObITY 1 2
BHUOJIOT'UsA
buonorus — COBOKYIMHOCTh HayK O KMBOU mpupoae. MeTo bl 1 1 1
HAyYHOTO TO3HAHUS B OMOJIOTUU
Kierka 2 3 2 1
Opranusm 1 4 2
Bun 1 4 2
OKOCUCTEMBI 1 4 2 1
HUroro: 88 72 22 16




COJIEP)KAHUE YYEBHOM JUCIUILINHBI
OU3UKA
Beenenue

®dusuka — (yHaaMeHTalbHAs HayKa O npupoze. EcTecTBeHHO-HAYUHBIH METOJ MO3HAHUS, €TO0
BO3MOKHOCTHU Y TPAHULII IPUMEHUMOCTH.

EnuHCTBO 3aKOHOB MPHUpOJBI U cOCTaBa BemecTBa Bo BceneHHoi. OTKpBITHS B (U3UKE —
OCHOBA IPOrpecca B TEXHUKE U TEXHOJIOTHH IPOU3BOJICTBA.

Mexanuka

Kunemartuka. Mexanuueckoe apuxenue. Cucrema orcuera. TpaekTopusi IBHKCHHUSL.

[1yts. Ilepememienue. PaBHomepHOe npsiMonnHeliHoe 1BrkeHue. CkopocTh. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBKEHHS. 3aKOH cJoKeHus ckopocted. CpenHssi CKOpPOCTh IMPU HEPABHOMEPHOM
JNBWKEHHH. MrHOBEHHass CKOPOCTb. PaBHOYCKOpPEHHOE HPSIMOJMHEHHOE JBHWKEHUE. YCKOpEHHE.
CBoOo1HOE MTajieHue Tel.

Junamuka. Macca u cuiia. Bzaumopeiicteue Ten. 3akoHbl TuHaMUKA. CHITBI B IPUPOJIE.

3aKOH BCEMHPHOTO TATOTEHUS.

3aKoHBI COXpaHEHUs B MexaHuke. IMIysbe Tena. 3aKoH COXpaHEHUsl UMITYJbCa.

PeaktuBHOE ABMKEeHHE. MexaHuueckas padoTa. MomHoCTh. MexaHndeckasi 3HEpIusl.

Kunernueckas sneprusi. Kunermueckas sHeprus u pabota. [loTeHumanmpHas sHEprus B
IPABUTALMOHHOM I0JI€. 3aKOH COXPAHEHHUs IMOJTHOW MEXaHUYECKOW SHEPTHH.

JdeMoHcTpauuu

OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHHSL.

Bubl MEXaHMYECKOTO JBUKEHUS.

WNHepTHOCTH TEIL

3aBUCUMOCTbh YCKOPEHHS T€JIa OT €r0 MACChl U CHJIbI, IEUCTBYIOIIEH Ha TEJIO.

PaBeHCTBO M MPOTHBOIIOJIOKHOCTH HANIPABJICHUS CUJI IEHCTBUSA U IPOTUBOICHCTBHSL.

HesecomocTs.

PeakTnBHOE IBMKEHHE, MOJIENb PAKETHI.

M3MeHeHue sHepruu Mpyu COBEPILICHUN paOOTHI.

IIpakTHYeckoe 3aHATHE

HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS OT Beca Tea.

OCHOBBI MOJIEKYISPHOHN (PU3UKK U TEPMOJIUHAMUKU

MonexynsipHas pu3nka. ATOMUCTHYECKasi TEOpUs CTpoeHHs BellecTBa. HabmoaeHns 1 onbITHI,
MOATBEPKNAIOIIME AaTOMHO-MOJIEKYIIIPHOE CTPOCHUE BelecTBa. Macchl 1 pazmepsl MoJieKyll. Temnnosoe
IBYKCHME 4YacTUl BewiecTBa. bpoyHoBckoe nBmkeHue. Mneanbsbii ras. TemmepaTypa kak Mepa
CpeIHEN KMHETUYECKOM SHEPTUH YacTUll. Y paBHEHHE COCTOSHUS UACAIbHOTO ra3a. Moziemnb JKUIKOCTH.
IIoBEpXHOCTHOE HATSKEHUE U CMAaYMBaHUE.

Kpucrannnueckue u amop¢HbIe BEeleCTBa.

Tepmonunamuka. BHyTpeHHsiss sHeprus. PaGora u Temiootnada kak crnocoObl M3MEHEHUs
BHYTpeHHEH 3Hepruu. IlepBblii 3aK0H TEpMOAMHAMUKH. TeEIUIOBBIE MAIIMHBI U UX

IIPUMEHEHHE.

JdeMoHcTpanun

JIBr>xeHue OpOYHOBCKHX YacTHUILI.

Huddysus.

SIBneHus MOBEPXHOCTHOIO HATSHKEHUS U CMAYMBAHMS.

Kpucrannsl, aMopdHbIe BeLeCTBa, KU IKOKPUCTAIUIMYECKHE Tea.

V3MeHeHre BHYTPEHHEH SHEPTUH TN IPU COBEPIICHUN PaOOTHI.

OCHOBBI IEKTPOIMHAMUKI

OnexTpocraThka. BzanMoaelcTBre 3apsHKEHHBIX TN DIEKTPUUECKUN 3apsy. 3aKOH

COXPAaHEHHUS NEKTPUUIECKOTO 3apsaaa. 3akoH KynoHa. DiekTpocTaTH4ecKoe NoJie, €ro

OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXKY HUMH.

ITocTosnHsIM TOK. [locTosIHHBIN dnekTprdecknid TOK. Cuila ToKa, HallpsKEHHE, JIIeK-

TPUUYECKOE CONPOTUBIEHHE. 3aKOH OMa JJIs yJacTKa 3JIEKTPUUECKOMN LEMH.



MarnutHoe nosje. MarHuTHOE I0JI€ U €70 OCHOBHBIE XapaKTEPUCTUKU. [[eficTBHE MarHUTHOTO
I10JIs1 Ha MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIEKTPOABUTaTeNb. SBIeHNE

JIEKTPOMArHUTHON MHIYKIIUH.

JdeMoHcTpanuu

DneKkTpu3alus Teil.

B3anmoeiictBre 3apsyKeHHBIX TEIL.

HarpeBanue npoBOIHUKOB C TOKOM.

OmnsiT Dpcrena.

B3anmMoeiicTBre MpOBOIHUKOB C TOKOM.

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

PaGora anexkrpoaBurates.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpakTrueckoe 3aHsTHE

COopka 37eKTpUUYEeCKOH LIenu, N3MEPEHNE CUITbI TOKA U HAIIPSKEHUS Ha €€ Pa3JIMYHbIX Y4acTKaX.

Konebanus u BoTHBI

Mexanudeckue kojebanusi 1 BoHbL. CBoOOAHBIC KoJebanus. [lepuon, yactora u

aMILTUTy1a Kojiebanuit. ['apmoHndeckue koiaedanus. MexaHn4ecKue BOJIHBI M UX BHJIBI.

3BYKOBBIE BOJIHBI. YIJIbTPa3BYKOBBIE BOJIHBI. YJIBTPa3BYK M €ro HCIOJIb30BAHHE B MEAUIIMHE U
TEXHHUKE.

DNeKTpOMarHUTHbIE KoJiebaHus U BOJIHBI. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

KonebarenbHblit KOHTYp. DJIEKTPOMAarHUTHOE IOJie. DJIEKTPOMAarHUTHbIE BOJHBL CKOpPOCTbH
AJIEKTPOMArHUTHBIX BOJIH.

CaeToBble BOJHBL. PazBuTHe npeactaBiaeHui 0 MpUPOJIE CBETA. 3AKOHBI OTPAKEHUS U

IIPEJIOMIICHHUS CBETA.

JIunzel. ®opMyna TOHKOM JIMH3BI.

JdemoHcTpauuu

Konebanus MaTeMaTH4eCKOro U NPyKMHHOTO MASTHUKOB.

Pabota anexrporeneparopa.

W3myuenune u npuem >J1eKTPOMAarHUTHBIX BOJIH.

Pagnocsa3e.

PaznoxeHnue 6e0ro cBeTa B CEKTP.

HNurepdepentius u nudpakmus ceera.

OtpaxkeHue 1 NpeoMIICHHE CBETA.

Onrtuueckue mpuOOpBHI.

IIpakTHYeckue 3aHATHS

N3yuenue konebaHU MaTEMaTHYECKOTO MasiTHUKA.

N3yuenue nnteppepeHun u Audpaxkiuym cBera.

DeMeHThl KBaHTOBOH (pr3HKH

KBanToBsle cBoiicTBa cBeTa. KBanToBas runoresa [lnanka. ®otoanekrpuueckuii 3¢ dexr.

®dusuka aroma. Moaenu crpoenust atoma. OnsIT Pesepdopra.

®du3nka aTOMHOTIO AApa U dJIeMeHTapHbIX yacTul. CoCcTaB U CTPOEHUE aTOMHOTIO Spa.

PagnoakTBHOCTE. Pail0aKTHBHBIE U3IIy4EHUS U UX BO3JEHCTBUE HA KUBBIE OPraHU3MBI.

JdeMoHcTpanuu

®oTo3ddexT.

DOTOIIEMEHT.

N3nyuenue nasepa.

JInHeuaTele CIIEKTPBI PA3IMUHBIX BEILIECTB.

CueTunk HOHU3UPYIOUIUX U3ITy4YEHUH.

Bcenennas u ee sBosronus

Crpoenue u passutue Beenennoil. Moaens pacmmpsiromelics BeeneHHOM.

IIpoucxoxaenne ConHeunoit cucremsl. CoBpeMeHHast pU3nveckas KapTuHa MUpa.



XUMUs
OBLIASA N HEOPTAHUYECKASA XUMUS

BBenenue

Xumuueckasi KapTuHa MUpa KaK COCTaBHAs 4YaCTh €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.

Ponp XuMuM B )KU3HH COBPEMEHHOTO OOIIECTBA.

[IpumeHeHne JIOCTHKEHUI COBPEMEHHOM XWMHMHM B TyMaHUTapHOH cdepe IesTebHOCTH
oOrmiecTBa.

XUMHYECKOE COJIEp)KaHne yaeOHON qUCIUIUINHBI « EcTecTBO3HaHKE» TPU OCBOCHUH

cnenuanpbHocted  CIIO  counuanbHO-?KOHOMUYECKOTO UM TyMaHUTapHOTO  Ipoduieit
podecCHOHAEHOTO 00Pa30BaHMSL.

OcHOBHBIE IOHATHUS U 3aKOHBI XUMUHU

[Ipenmer xumuu. BemectBo. AToM. Mosnekyna. XUMHUECKUN 2JIEMEHT U (OPMBI €ro

cyuectBoBanus. [IpocTeie U C0KHBIE BENIECTBA.

OTpakeHre XUMHYECKUX CIO’KETOB B MPOU3BEACHUIX XY/I0KECTBEHHON JTUTEPATYPHI

U HUCKYCCTBA.

JdeMoHcTpanuu

Habop moneneii aToMOB U MOJIEKYI.

N3mepenne BemecTBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca aTOMOB M MOJIEKYIL.

OTHOcUTENbHBIE aTOMHasg W MoJjekyinsipHas Maccel. KommdectBo BemiectBa. IlocTostHHas
ABorajnpo. Monspaas macca. 3akoH ABoraapo. MosspHblil 00bEM ra3os.

KonnyecTBeHHbIE M3MEHEHHMS] B XMMHUM KaK YacTHBIM Ciaydald 3aKOHOB IEepexoja
KOJIMYECTBEHHBIX M3MEHEHU B KauecTBeHHbIE. M.B.JIOMOHOCOB — «II€pBBII PYCCKUI YHHBEPCUTETY.

NnmrocTpaium 3ak0Ha COXpaHEHUsI MacChl BEIIECTBA.

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa xuMuueckux semeHToB Jl.1M.Menneneesa

Otkpeitie Ilepmogmyeckoro 3akoHa. Ilepwonnueckass cucremMa XUMHUYECKHUX HJIIEMEHTOB
J.M.Menneneena.

3nauenue llepumogmueckoro 3akoHa u Ilepronnueckod CHCTEMBI XMMHUYECKUX 3JIEMEHTOB
J.N.MenneneeBa Jyisi pa3BUTHSI HAYKW U IOHUMaHUS XUMHUYECKOW KapTUHBI MUpa.

J.U.MenneneeB 00 06pa3oBaHUH U TOCYJAPCTBEHHOMN TOJIUTHKE.

JdemoncTpauust

Paznuunsie hopmel [leproandeckoi cuctembl Xumudeckux anemeHToB J1.J11.Men-

JiesieeBa.

Crpoenue BelecTa

KoBanentHas cBsi3b: HenoJisspHas 1 noJisipHas. lonHas cBsi3b. KaTMOHBI 1 aHUOHBI.

Meramnuueckas cBa3b. BogopoaHnas cBs3b.

JdemMoHcTpanus

OO0pa3ibl BelecTB U MaTEPUAJIOB C PA3IUYHBIMU TUIIAMH XUMUYECKON CBS3H.

Bona. PactBopsl

Bona B mpupone, ObITy, TEXHHKE W HAa TMPOU3BOACTBE. DPU3NYECKUE U XUMHUYECKHE CBOMCTBA
BOJibl. OmnpecHeHue BOJAbl. ArperaTHble COCTOSIHASL BOJbl U €€ NEePEeXOo/bl M3 OJHOTO arperaTHoro
COCTOSIHUS B IPYTO€.

JdemoncTpanus

®du3nyecKre CBOMCTBA BOAbI: MOBEPXHOCTHOE HATSHKEHUE, CMaulBaHUE.

Xumuueckue peakiuu. [loHaTre 0 XuMHU4eCcKor peakiuu. TUIIbl XUMAYECKUX PEAKLIUM.

CkopocTb peakiiuu 1 (pakTopsl, OT KOTOPBIX OHA 3aBUCHT.

JdemoncTpanus

XUMHUYECKUE PEAKIIUU C BBIACIEHUEM TEIUIOTHI.

Heoprannueckue coenHeHUst

Knaccudukarus HeopraHUueCKUX COSAMHEHUN U BX CBOMCTBAa. OKCHUIIBI, KUCIIOTHI,

OCHOBaHMUSI, COJIU.

[lonatue o ruzgposmse coneil. Cpeaa BOJHBIX PAcTBOPOB COJIEM: Kucias, HEUTpalbHasd,
menoyHas. Bopopoanslii nokasarens pH pactBopa.
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Mertamisl. O0mue Gpu3nYecKue 1 XUMUIECKIE CBONCTBA METAIIIOB.

Hemeranner. O0mas xapakTepUCTHKA TJIABHBIX MOATPYIIIT HEMETAIOB HA TIPUMEpe

raJIOr€HOB.

Baxwuelime coelMHEHNS] METAJUIOB U HEMETAJJIOB B PUPOJIE U XO3AMCTBEHHOM J1Es-

TEIbHOCTHU YEJIOBEKA.

Mertaiibl U CIUIaBbl Kak XyJ0XKECTBEHHBIN Marepuai. CoeTMHEHUS METAJUIOB KaK

COCTaBHAsl YacTh CPE/ICTB U300pa3UTENBLHOTO UCKyccTBA. HeMeTamibl U UX cOeAMHEHUS

KaK COCTaBHas 4acTb CPEJICTB N300pa3UTEIBHOIO UCKYCCTBA.

JdeMoHcTpanuu

B3aumoneiicTBue MeTaI0B ¢ HEMETAUIaMHU (LIMHKA C CEpOM, allFOMUHUS ¢ HOJ0M), pacTBOpaMu
KHCJIOT U ILEJIOYEH.

['openue meramioB (LIMHKa, *kKejie3a, MarHusi) B KUCJIOPO/IE.

B3anmoneiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KUCTOT C MEBIO.

BoccranoBuTenpHbIE CBOMICTBA METAIIIOB.

IIpakTHYeckne 3aHATHS

Omnpenenenue pH pacTBopa cosneil.

B3anmonenicTBue METAIIIOB ¢ PaCTBOPAMH KHUCIIOT U COJIEH.

OPTAHUYECKAS XUMMUSI

Opranuyeckue COeTMHEHUS

OCHOBHBIE TIOJIOKEHHUSI TEOPUM CTPOCHUS OPraHWYECKUX COCIMHEHWH. MHorooopasue
OpPraHn4eckux coequHeHuu. [lonarue nzomepun.

VYrnesogoponsl. [lpenenbHbie W HEMpeneabHbIE YIIEBOIOPOIBI. Peakius monmmmepH3aIiuu.
[Ipupoanble UCTOYHUKU  YIJIEBOJOPOAOB.  YTJIEBOAOPOABI KAaK OCHOBA  MEXAYHApOJHOIO
COTPYIHMUYECTBA U BaXKHEHIIHNI HCTOUYHUK (popmupoBanus Oromkera PD.

Kucnopoaconepxaiiue opraHudeckue BeliecTBa. llpeacraBuUTenu KHUCIOPOACOAEPKAIINX
OPraHMYeCKUX COCAMHEHW: METHJIOBBIA M ATUJIOBBIN CIHUPTHI, TIIMUEPUH, YKCYCHAsl KUcaoTa. JKupel
KaK CJIOKHBIE A(UPBHI.

AJNKOTOM3M U €ro OTpaK€HUE B MPOU3BEACHUAX XYHA0KECTBEHHON JIUTEPATYphI U

M300pa3UTEIHLHOTO UCKYCCTBA.

VYreBobl: TI0K03a, KpaxMal, [ejIiI03a.

A3oTcozepkale OpraHu4eckrue COeAUHEHUS. AMHHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHue u
ounosornueckasi GyHKIUs OCITKOB.

JdemoHcTpauuu

[lonyuenue sTuJeHA U €ro B3aMMOJCHCTBHE C PAacTBOPOM II€pMaHraHatra Kajusi, OpOMHOMN
BOJIOH.

KauecTBeHHas peakiius Ha TTULEPUH.

LIBeTHBIE peakuuu OETKOB.

[Tnactmaccel u BosnokHa. [loHsTHE 0 MIIacCTMaccax ¥ XUMUYECKHUX BoJIOKHaX. Haty-

pasibHbIE, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

[IpumeHeHne MOIMMEpPOB B MPUKIIATHOM U KJIACCHYECKOM H300pa3uTEIbHOM HCKYC-CTBE.

JdemoHcTpauus

Paznuunble BUIBI MJIACTMACC U BOJIOKOH.

XUMHUS U )KU3Hb

XUMHS 1 OPraHu3M 4YeloBeKa. XUMUUYECKHUE 3JIEMEHTHI B OpraHu3Me uenoseka. Opra-

HUYEeCKHEe W Heopranuyeckue emiecTBa. OCHOBHBIE XKM3HEHHO HEOOXOAMMBIE COSAMHEHUS:
O€NKH, YrJIeBOJIbI, KUPHI, BATAMHUHBI. YTJIEBOIbl — TJIaBHBIH UCTOYHUK DHEPrUHM OopraHuszmMa. Poib
KUPOB B OpraHu3mMe. XO0JIECTEPUH U €ro poJib B 3J0POBbE UEIOBEKA.

MuHepanbHbIe BEIECTBA B NPOAYKTaX MUTAHUS, NHIIEBble a00aBku. COalaHCHpPOBaHHOE
MUTaHUE.

Xumus B 6biTy. Bona. KauectBo Boabl. Moromue u unctsmme cpenctsa. [IpaBuna

6e301macHoi paboThI CO CpeCTBaMU OBITOBOM XUMMH.
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Ponp XUMUYECKHX 2JIEMEHTOB B JKU3HH pAaCTCHUU. Y ToOpeHus. XUMHUECKUE CPECTBA

BHOJIOIus

buonorus — COBOKYIMHOCTB HAayK O KHUBOW MPUPOJE.

MeTo1bl Hay4HOTO IIO3HAHMsI B OMOJIOTUN

XKupas npuposa kak 00beKT M3ydyeHus: OMoaoruu. MeTosl UCcCaeA0BaHUs KUBOU IPUPOILI B
ouonoruu. OnpeneneHne )XU3HU (C IPUBICUCHUEM MaTepHalia U3 pa3aeinoB (GU3UKU U XUMUH). Y POBHU
OpraHu3aliy KU3HU.

JdeMoHcTpanuu

YPpOBHU OpraHU3alUM KU3HU.

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

Kierka

Wctopus nzyuenus kiaetku. OCHOBHBIE MOJI0KEHHSI KIETOYHOM Teopun. Kinetka —

CTPYKTYpPHO-(QYHKITHOHATbHAS (2JIEMEHTApHAs) SMHUIIA )KU3HU.

Crpoenue kneTku. [IpokaproThl U 9yKapHOThl — HU3IIHME U BBICUINE KIETOYHBIE Op-

ranu3Mbl. OCHOBHbBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH 3ykapuoT. Kiierounoe spo.

OyHKIMS Aapa: XpaHEHHE, BOCIPOM3BEJIEHUE U Tepefada HACIEeACTBEHHOM HMHQOpMaluu,
PErynsuus XUMHYECKON aKTUBHOCTH KJIeTKU. CTPYKTypa U PYHKIIUU XPOMOCOM. AYTOCOMBI U TIOJIOBBIE
XPOMOCOMBI.

buonoruueckoe 3HaueHre XMMHUECKUX 3J1€MEHTOB. Heopranuueckue BeriecTa B co-

cTaBe KJIeTKH. Pojb BOJbI KaK pacTBOPUTEISI U OCHOBHOTO KOMIIOHEHTa BHYTpEHHEH cpe-

JIbl OPraHU3MOB. YTJIEBObI U JIUMUABI B KieTKe. CTpyKkTypa 1 Onosiornyeckue GyHKIUH

6enkoB. CTpoeHne HYKJICOTUIOB U CTpYyKTypa nonuuykneotuansix ueneit JJTHK u PHK, AT®.

Bupycer u 6akrepuodaru. Hexinerounoe ctpoeHue, )KU3HECHHBIA UK U €r0 3aBUCUMOCTH OT

KJIETOYHBIX (OpM KH3HH. Bupychl — B030ynutenun WHOEKIIMOHHBIX 3a00JIeBaHU; TOHSITHE 00
oHKOBUpYycax. Bupyc ummynonedunmra yenoeka (BUY). [Ipodunakruka BUY-undexnnn.
JdemoHcTpauuu

Ctpoenune MoJIeKyIbl OerKa.

Crpoenne monekynst JJHK.

CtpoeHue KIETKU.

CrtpoeHue KIeTOK MPOKapUOT U FYKAPHUOT.

Crpoenue Bupyca.

[IpakTueckue 3aHATHS

Habmroienue Ki1eTok pacTeHH U )KMBOTHBIX O]l MUKPOCKOIIOM Ha TOTOBBIX MUKPO -

npenapaTax ¥ UX OMHCaHUE.

CpaBHeHHUE CTPOCHHUS KJIETOK PACTEHHUI U KUBOTHBIX.

Opranuszm

Opranusm — eauHoe 1emnoe. MHOrooOpasue opraHu3MoB.

OOMeH BeIlIeCTBOM M DSHEpPrued C OKpyXaroleil cpenol Kak HeoO0XOAMMOE YCIOBHE
CYIIIECTBOBAHHUS KUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIIPOU3BEACHUIO — OJTHA M3 OCHOBHBIX 0COOCHHOCTEMH KUBBIX

opraHu3MoB. [lenieHne KJIeTKH — OCHOBA POCTa, Pa3BUTHUS U PA3MHOKEHHUS OPTaHU3MOB.

Bbecnionoe pasmuoxenue. [1onoBoit nmporecc u nmonoBoe pazMHokeHue. OTII0A0TBOPEHUE, €T0
OMOJIOTHYECKOEe 3HAYCHHE.

[TonsiTre 06 MHAUBUAYATBHOM (OHTOTEHE3), SMOPUOHAILHOM (AMOpPUOTEHE3) U TIOCT-

SMOpPUOHAILHOM pa3BUTHU. THAMBHIyaTbHOE pa3BUTHE YEIOBEKA M €T0 BO3MOXHbBIE Ha-

pyLICHUS.

OO01ue npeacTaBIeHUs O HACIEeICTBEHHOCTH M I3MEHUYUBOCTH. | eHeTHUecKas TEpMUHOJIOTHS |
CUMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBaHus. HacnenoBanue mpu3HaKoB y

yenoBeka. [lonoBsie xpomocombl. CIEIUIEHHOE € TT0JIOM HaclenoBanue. HacnencTBeHHbIe

00JIe3HN YeNoBeKa, UX MPUYHHBI U npoduiakTuka. CoBpeMeHHbIC MPEICTaBICHHUS O TeHEe H
reHOMe.
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I'enernueckue 3akoHOMEpPHOCTH U3MEeHYNBOCTU. Kitaccudukanmst opm M3MEHIHBOCTH.

Bnusinue myrareHOB Ha OpraHu3M 4eJIOBEKa.

[Ipeamer, 3a1aun 1 METOBI CeNIeKIMU. | eHETHUECKNE 3aKOHOMEPHOCTH cenekumu. Yuenue H.H.
BapuiioBa o 1ieHTpax MHOr000Opasusi U IPOUCXOXKICHUS KYIbTYPHBIX PACTCHUH.

buotexunonorus, ee 10CTUKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

JdeMoHcTpanuu

OOMeH BelecTB U MPEBPAIICHHS JHEPTUU B KIIETKE.

Jenenne kineTku (MUTO3, MEHO3).

Crioco6b1 0ecTionoro pa3MHOKEHHS.

O11010TBOPEHHE Y PACTEHHUM U )KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OpraHU3MA.

HacnenctBennslie 60Jie3HM YenoBeKa.

Bnusinue ankoronmn3ma, HapKOMaHUH, KypEeHUS Ha HACIIECTBEHHOCTb.

Myranuu.

MoaundukanmoHHas ”3MEHUYHUBOCTb.

Lentpsl MHOTOOOpa3ust U MPOUCXOKIACHHUS KYJIbTYPHBIX PACTCHHIA.

UckyccTBeHHbIl 0TOOP.

UccnenoBanus B 0011acTy OMOTEXHOIOT UM,

[IpakTnueckue 3aHATHS

Pemrenne snemMeHTapHBIX TEHETHUECKHUX 3a/1a4.

AHanu3 ¥ OIIEHKA 3TUYECKHUX ACTIEKTOB Pa3BUTHS HEKOTOPHIX UCCIIETOBAaHUIN B OMO-TEXHOIOTHH.

Bun

DBOJIIOITMOHHAS TEOpUS M €€ POJb B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTuHbl Mupa. Bun, ero kputepuu. Ilomymsinus kak CTpyKTypHas eIuMHUIA BUAa U Pe3ymbTaTsl
sBommony. CoxpaHeHre MHOroo0pa3us BUJOB KaK OCHOBA YCTOMYMBOTO

paszButust 6mocdeprl. [lpuunHbel BhIMUpaHHs BHIOB. buonorunyeckuili mporpecc U OHOIO-
TUYECKUH perpecc.

['mnoTte3bl MPOUCXOKACHUS KUZHU. Y CIIOKHEHNE KUBBIX OPraHU3MOB Ha 3eMJIE B

MPOLIECCE PBOJIOLUNU. AHTPOIIOT€HE3 U €r0 3aKOHOMEpHOCTHU. J[oKa3aTenbcTBa pOACTBA

YeJI0BEKa ¢ MIIEKOTUTAIOUTUMH KUBOTHBIMU. DKOJIOTHUECKHE (PAKTOPBI aHTPOIIOreHe3a:

YCII0’KHEHUE MOMYISIUOHHON CTPYKTYphI BUIa, U3TOTOBJIICHUE OPYIUi Tpya, Iepexo]] OT

PaCTUTENBHOTO K CMEIIaHHOMY TUITY IUTAHUA, UCTIOJb30BaHuE OrHsl. [losBiaeHne MpIciu-

TEJNbHOMN AESITEeTbHOCTU U YWieHOpa3AeabHoU peun. [IponcxoxaeHre 4yeaoBeuecKux pac.

JdemoncTpauuu

Kpurepuu Buna.

[Tonmynsiiuss — CTpyKTypHas eUHUIIA BUA, €AMHUIA YBOJIOLUU.

JIBUKyIIME CUIIBI SBOJIFOLIUH.

Bo3HukHOBEeHHE 1 MHOTO0Opa3ue MPUCIOCOOTICHUN Y OPTaHU3MOB.

Penxue u ncuesaroniye BUIbL.

JIBuoKyIIne cujbl aHTPOTIOreHe3a.

[IpoucxoxaeHre 4yenoBeka U 4eI0BEUYECKUX pac.

IIpakTHYecKkne 3aHATHA

Onucanne ocoOeit Buaa mo MophoIoru4ecKoMy KpUTEPHIO.

AHanu3 U OLEHKA Pa3JIMYHbIX TUIIOTE3 TPOUCXOKICHUS KUZHHU.

AHanu3 U OLEHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXOKICHUS YEJIOBEKa.

DKOCHUCTEMBI

[IpenMeT W 3aa4l HKOJIOTHH: YU€HHE 00 IKOJIOTMUYECKUX (haKTOpax, yueHHE O COOOIIecTBax
OpraHu3MoB, y4eHue o onocdepe.

Dkonorudeckre (PakTopbl, OCOOCHHOCTH WX BO3IEHCTBHUSA. JKOJOTHMYECKas XapaKTepUCTHUKA
Buja. [lousarue 06 skonorudeckux cucremax. llenu nuranus, Tpoduueckue ypoBHHU.

buoreonenos kak skocucrema.
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buocdepa — rnobanbHas sxocucrema. Yuenue B. . Bepuanckoro o 6uocdepe. Ponb KuBbIx
opranu3MoB B Ouocdepe. buomacca. buonormdeckuii KpyroBopoT (Ha MpHUMEpe KpyroBopoTa
yriepoaa). OCHOBHBIE HAIIPaBIICHUS BO3JCHCTBUS UeloBeKa Ha Onocdepy.

Tpancopmanusi €CTECTBEHHBIX JKOJIOTHYECKUX CcUCTeM. (OCOOEHHOCTH arpo’KOCHCTEM
(arpo1eHO30B).

JdeMoHcTpauuu

Okonorndeckne HaKTOpbl U UX BIUSHUE HA OPraHU3MBI.

Me:XBUA0BbIE OTHOLLIEHUS: TApa3UTU3M, XUILHUYECTBO, KOHKYPEHIIMSI, CHMOMO3.

SpycHOCTh pacTUTENBHOIO COOOIECTBA.

Kpyrosopot yriepoaa B 6uocepe.

3anoBeHUKU U 3aka3HUKU Poccun.

IIpakTnueckune 3aHATHS

CocraBiieHHEe CXeM Iepeiayl BeleCTB U SHEPTUH (1ieTel MUTaHus).

CpaBHuTENbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.

Pemenue sxkonoruveckux 3ajau.

AHanu3 U OlleHKa MOCIIEACTBUN COOCTBEHHOM IEATETLHOCTH B OKpYXKAIOIIEH cpejie,

IJ100ATTBHBIX KOJIOTUYECKUX MPOOJIEM U IyTel MX pelIeHusl.

DKCKypcUH

Mmuoroo0Opa3ue BuaoB. Ce30HHbIE M3MEHEHHs] B MPUPOJe (OKPECTHOCTH MpodeccruoHaabHON
00pa30BaTeNIbHOM OpraHu3alun).

EcTecTBeHHbBIE 1 HCKYCCTBEHHBIE KOCUCTEMBI (OKPECTHOCTHU PO (ecCHOHaIbHON 00-

pa3oBaTeIbHON OpraHu3alun).

INPUMEPHBIE TEMbBI PE®OEPATOB (JIOKJIAJOB),
NHAUBUAYAJIBHBIX ITPOEKTOB

° Marepusi, GopMbI €€ TBUKECHUS U CYIIECTBOBAHUS.

. [TepBriit pycckuit akagemux M.B.JIoMoHOCOB.

° HckyccTBO 1 nipoliecc NO3HAHUS.

° ®du3rKa 1 My3bIKAJIBHOE UCKYCCTBO.

. [IBeToMy3bIKa.

° ®du3uKa B COBPEMEHHOM ITUPKE.

° ®du3nyecKue METOAbl HCCICIOBAHUS MNAMSITHUKOB HCTOPUH, APXUTEKTYphl U
MPOU3BEJICHUI UCKYCCTBA.

° Hay4Ho-TexHu4ecKuii mporpecc u mpooIeMbl SKOJIOTHH.

° buoTtexHonorus v reHHas nHxeHepus — TexHogoruu X XI Beka.

° HanoTtexHoJiorus Kak NpuOpUTETHOE HAIIPaBJICHUE PA3BUTUSA HAYKU U MPOU3BOJICTBA B
Poccuiickon @enepanun.

° OxpaHa OKpYy»Xarolieil cpelibl OT XUMUYECKOTO 3arpsi3HEHUSL.

° PactBopbl BOKpyr Hac.

° VYcerpaneHue KeCTKOCTH BOAbl Ha TPOMBIIUIEHHBIX MPEITPUATHUAX.

° Hcropust BOSBHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMUH.

° VYrneBoabl U UX POJIb B JKUBOU MPUPO/IE.

° Kupbl Kak MpOAYKT MUTAHHUS U XUMUUYECKOE ChIPHE.

° HexBaTtka mpo/oBOJNBCTBUA Kak TioOanmpHas mpoOiiemMa YenoBeYecTBa W IMYTH €€
peLIeHus.

° CpencTBa rurueHsl Ha OCHOBE KHUCIOPOACOAEPKAIINX OPraHUYECKUX COCTUHEHUI.

° CHUHTeTHYECKHE MOIOIIUE CPEJICTBA: JOCTOMHCTBA U HEOCTATKH.

° Jedpunur Oenka B MUIIEBBIX MPOAYKTAX M €ro MpeoJ0JICHHE B paMKaxX TI00anbHOM
MPOI0BOJIBCTBEHHON IPOrPAMMBI.

o B.1. Bepnaackwii u ero yuenue o 6uocgepe.
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[ ]

[ ]
npobiemy.

[ ]

Hcropus u pa3BUTHE 3HAHUH O KIIETKE.
Oxpyxatomiasi 4egoBeKa Cpella U €€ KOMIIOHEHTBI: pa3jIuYHble B3IUIAJbl Ha

[Momynsius kKak euHUIA OMOJIOTHYECKON IBOJIOIHH.
[Tomymsius Kak SK0JIOruuecKas eJuHMIIA.

CoBpeMeHHBbIE B3IIIAAbl HA OMOJIOTNYECKYIO IBOJIIOLIUIO.

CoBpeMeHHbIE B3IJIs/1bl HA IPOUCXO0KACHNUE YEJIOBEKA: CTOJKHOBEHUE MHEHMI.
CoBpeMeHHbIE METO/Ibl UCCIIEIOBAHUS KIETKH.

Cpenpl 0OMTaHHS OPraHU3MOB: IPUYMHBI PA3HOOOPA3HSI.
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XAPAKTEPUCTHUKA OCHOBHbBIX BU1OB
YYEBHOU JEATEJIBHOCTHU CTYJIEHTOB

Coaepixkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/JI0B Y4e0HOM 1eATeIbHOCTH
CTYAEHTOB (HAa YPOBHe Y4eOHBIX /IeiiCTBHIl)

OU3UKA

Bsenenue

Pa3zButne cnocoOHOCTEH SICHO M TOYHO HM3JaraTb CBOU MBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOYKY 3PEHUS, BOCIPUHUMATH U
aHAM3MUPOBATh MHEHHS COOECEAHNUKOB, IPH3HABAS IIPABO APYrOTO
YeJI0BEKa Ha NHOE MHEHUE.

[IpuBenenne npuMepoB BIAUSHUS OTKPBITHH B PU3UKE HA IPOTPecc
B TEXHUKE U TEXHOJIOTMH IPOU3BOJICTBA

MexaHuka

Kunemaruka

O3HakoMJIEGHHE CO cImoco0aMu  OINHMCAHHS MEXaHHYECKOIo
JIBIDKEHHSI, OCHOBHOM 3a7Jaueii MEXaHHUKH.

N3yuenne OCHOBHBIX (DU3MYECKUX BEIUYMH KHHEMATHKHU:
nepeMenieHus, CKOPOCTH, YCKOPEHHUSI.

HaGmionenyne OTHOCHTEIBLHOCTH MEXAHHYECKOIO  JBHIKCHHS.
dopMyTMpOBaHKE 3aKOHA CIIOKEHUS CKOPOCTEH.

HccnenoBanne paBHOYCKOPEHHOTO MPSMOJMHEHHOTO JIBUKEHUS
(Ha mnpumepe CcBOOOJHOrO TMAAECHUS TeJI) U PABHOMEPHOIO
JBIDKCHUSI TEJla TT0 OKPY>KHOCTH.

[lonnmanwe  cMBICIAa  OCHOBHBIX  (PU3UYECKHUX  BEJIMYMH,
XapaKTEPHU3YIONIMX PABHOMEPHOE ABMKEHHUE TEJa IO OKPYKHOCTH

Jnnamuka

[Tonnmanue cMmbIcia Takux  (PU3WYECKUX  MOJENEeH, Kak
MaTrepuaibHas TOUYKa, HHEPIHUAIbHAS CUCTEMa OTCYETA.
N3mepenne Macchl Tenna pa3anaHbIME criocobamu. Mzmepenue cumn
B3aUMOJICHCTBUS TeJl. BrIuncieHne 3HaYeHUsI YCKOPEHHsI TN TI0
M3BECTHBIM 3HAYEHUSM JICHCTBYIOIIUX CHJI U MacC Tel.

YMeHne pasznuuaTh CHIIY TsDKECTH M Bec Tena. OObSICHEHHE M
MIPUBEJICHNE TPUMEPOB SBJICHUS HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX MOHATHM, (POPMYIT M 3aKOHOB TUHAMUKH K
pelIeHuto 3a1a4

3aKOHEBI COXpaHCHHA
B MCXAaHHKC

OObscHeHUE PEAKTHUBHOI'O IBWXKCHHUSA Ha OCHOBE 3aKOHa
COXpaHECHUA  HMIIYyJIbCa. HpI/IMeHeHI/Ie 3aKOHa COXpaHCHUA
HUMITYJIbCa IJIA BBIYHCIICHHUA H3MCHEHHI CKOpOCTeﬁ TSI IIpHU HUX
B3aNMMOJCHCTBUSIX.

Brruucnenue pa6OTLI CHJI U M3MCEHEHHS KUHETHYECKOH OHCPIUuun
TCIa.

Breruucnenue mnoTeHIMaabHOM OHCPrun TCJI B TI'paBUTAIMOHHOM
IIOoJIC.

XapaKTepI/ICTI/IKa NMpOU3BOAUTCIIBHOCTH MAIIWH U JIBUTaTeeil ¢
HCIIOJIb30BAHUECM IMOHATHUA MOIITHOCTU

OcHOBBI MOJICKYJISIDHON (DM3MKH M TEPMOAUHAMHKH

MonexynsipHast puznka

DopMynTupOBaHUE OCHOBHBIX MOJIOKEHUH MOJIEKYIISIPHO-
KUHETHYECKOW Teopuu. BhINOIHEHNE SKCIEPUMEHTOB, CITyKaIlIUX
000CHOBaHHEM MOJIEKYISIPHO-KMHETUYECKOM TEOPHH.
Habmoienne 6poyHOBCKOTO ABIKEHUS U SBICHUS TUPDY3HUH.
OmnpeneneHre napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUU
Ha OCHOBAaHUM YpaBHEHHUS COCTOSIHUS UACAIBHOTO rasa.
[IpencraBnenne B Buae rpaduka H30XOPHOTO, HM300apHOTO U
M30TEPMUYECKOTO IIPOLIECCOB. Beruncnenue CpeHen
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KHUHETUYECKOM OHCPIrUM TCIIJIOBOTO IABWIKCHUSA MOJICKYI 110
M3BECTHOM TEMIIEpaType BEUIECTBA.
W3mepenune BIaxXHOCTH BO3/1yXa

TepmoanHamuka

DKCIEpPUMEHTAIIbHOE UCCIIEOBAHNE TEIUIOBBIX CBOWCTB BELIECTBA.
Pacuer xosinyecTBa TEIMIOTHI, HEOOXOAUMOTO I OCYIIECTBIICHUS
npouecca INPEBpallleHHs BEIECTBA M3 OJHOIO  arperaTHoro
COCTOSIHUSA B IPYIO€.

Pacuer wu3MeHeHMs BHYTpEHHEH »HHEpruu Tei, padoThl U
IIEPEIAHHOTO KOJIMYECTBA TEIJIOTHI HA OCHOBAHMM IIEPBOIO 3aKOHA
TEPMOJVUHAMUKH.

OObsCHEHNE TPUHIIMIIOB AEHCTBUS TEIUIOBBIX MAIIMH

OCHOBBI JNIECKTPOAUHAMUKH

DNeKTpoCcTaTuKa

Brruncnenue cuin B3aMMOJCHCTBHS TOYEUYHBIX AIEKTPUYECKUX
3apsI0B.

Brluncnenne HanpspKEHHOCTH M MOTEHIMANIA DIIEKTPUYECKOTO
IIOJIs1 OJTHOTO M HECKOJIBKUX TOYEYHBIX 3aps0B.

W3mepenune pasHOCTH MOTEHIIAAJIOB.

[IpuBeneHne npuMEpoB  NPOBOJHUKOB, JTUAIEKTPHUKOB U
KOHJICHCATOPOB.

Habmtonenue siBIeHUs 31€KTPOCTAaTHUECKON MHIYKIIUHU U SIBIICHUS
MOJISAPU3ALMNA  JTUIIEKTPUKA, HAXOMSIIErOCs B AIIEKTPHUYECKOM
oJIe

TlocTOAHHBII TOK

H3mepenne MomHoCTH AekTpuyeckoro Toka. Msmepenne DJ1C u
BHYTPEHHETO COMPOTUBIICHUSI HICTOYHHKA TOKA.

COop W wCHBITAHWE DOIEKTPUUYCCKUX IEMed C pa3IudHBIM
COEJIMHEHUEM MPOBOJIHUKOB, PACUYET UX MapaMETPOB

MaruuTtHoOE 110J1€

Habntonenue neiicTBUsS MarHUTHOTO MOJISl HA IPOBOJAHUK C TOKOM,
KapTUHOK MAarHUTHBIX TOJICH.

®opmMynUpoBaHUE TpaBujia JIEBOM pPyKU [JIs ONpEAeICHUS
HaIpaBlIeHUs CUIIbI AMIiepa.

Boruncnenue cui, OEMCTBYIOIIMX HAa MPOBOJHUK C TOKOM B
MarHUTHOM  TOJie,  OOBSICHEHHE  TMpHUHIMNA  JeHCTBUA
JJIEKTPOABUTATESL.

VccnenoBanue siBI€HUS 2JIEKTPOMArHUTHOM MHAYKLINN

Kose0anus u BoJIHBI

Mexannueckue KoJieba-
HHA U BOJIHBI

[IpuBenenue MIPUMEPOB KOJIEOATEIbHEIX JBIKEHUH.
UccaenoBanne 3aBHCHMOCTHU repuoia KoJeOaHui
MaTEeMaTHYeCKOTO MasiTHUKA OT €ro JUIMHBI, MAaCChl U aMILJIUTY/IbI
kosnebanuii. OmnpeneneHue YCKOPEHHs CBOOOJHOTO MajaeHUS C
IIOMOIILI0 MATEMATHYECKOTO MasATHHUKA.

Habmonenue xoneGanuii 3Byyariero tena. [IpuBenenue 3HaueHUs
CKOPOCTH paclpOCTPAaHEHHUs 3ByKa B Pa3JIMYHBIX CPEJax.

YMeHue o0bsICHITh HCIOJIb30BaHNE YIAbTPa3ByKa B MEIHIIMHE

QHGKTpOMaFHI/ITHI)IC
K0JICOAHMS U BOJIHBI

HaGnronenue ocuuuiorpaMM TapMOHHUYECKUX KOJIEOAHUH CHITBI
TOKa B LEIH.

OOnbsicHEHHE MTPeBpAaIlleHUs SHEPTUHU B U/1€AIbHOM KOJieOaTeTbHOM
KOHTYPE.

N3yuenue ycrpoiicTBa 1 MpUHLMIA JeHCcTBUS TpaHchopmaTopa.
AHanmu3 cxeMbl Tepenayd  3JEKTPOIHEPruu Ha  OoJbIIne
pPacCTOSHUSL.

[IpuBeneHne mnpuMEPOB BHUAOB PAAUOCBA3H. 3HAKOMCTBO C
yYCTPOMCTBaMH, BXOIALIMMH B CHCTEMY PaIMOCBSI3H.
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OO6cyx1eHrne 0COOCHHOCTEH pacipOCTPaHEHUS PATHOBOIH

CBeTOBBIE BOJIHEI

[IpumeHeHne Ha MPAaKTUKE 3aKOHOB OTPAXKCHHUS U MPETOMIICHUS
CBETa IpH pemeHnu 3agad. Habmonenue siBiaeHus audpakiuuu u
JMCIEPCUHU CBETA.

YMeHue CTPOUTH I/I306pa)KCHI/I$I npeaMETOB, 1aBACMbIC JIMH3aMHU.
Pacuer onTrdeckoi CHIIBI TUH3BI

DJileMeHThl KBAHTOBOM QU3UKHU

KBanrtoBbie cBOlicTBa
cBeTa

Habnronenue (OTOATEKTPUIECKOTO s dexra. Pacuer
MAaKCUMaJIbHOM  KHHETUYECKOM DHEPrUU  DJIEKTPOHOB  IIPH

dorordpdexTe

duszuka aroma

®dopmynupoBanue noctynaros bopa. Habmonenne nuaeiyaToro u
HETIPEPBIBHOI'O CIIEKTPOB.

Pacuer wactoTel M JJIAHBL BOJIHBI HMCITYCKA€MOI'0 CBCTa IIPpU
Nepexo/ie aTOMa U3 OJTHOTO CTAllMOHAPHOTO COCTOSIHUSL B JIPYTO€.
OObscHeHne TpUHILIMIIA ASWCTBUSI Ja3epa

®du3uKa aTOMHOTO f71pa
Y 3JIEMEHTapHBIX
YaCTHUIL

HabGmionenune TtpekoB anbda-gactuiy B Kamepe Bumbcona.
Perucrpanus saepHbIX U3IIydE€HHAN C IOMOIIBIO cueTyuKa I 'elrepa.
Pacuer OHECPTIHUH CBA3U aTOMHBIX AO€P.

[ToHrMaHWe IEHHOCTH HAYYHOTO MMO3HAHMS MHpa HE BOOOIIIE /s
9eJ0BEYECTBAa B IENIOM, a JUIS KaKIOTO OOyJaromerocs JWYHO,
OEHHOCTH OBJaJACHUA MCTOJOM HAYYHOI'oO TIIO3HAHUA  IJIA
JOCTHIKCHUSA YCIICXA B JIr000M BHUJC HpaKTquCKOﬁ ACATCIIbHOCTH

Bcesiennas u ee YBOJIIOLUSA

CtpoeHue u pa3BuUTHE
Bcenennon

OObsicHeHne MOJIeNH pacIuupsitoieiics Beenennoit

[Ipoucxoxnenue
COJIHEUHOH CUCTEMEI

Hab6monenue 3Be3n, Jlynsl u 1mumader B Teneckon. Habmonenue
COJIHEYHBIX IIATEH C IOMOIIBIO TEIECKOIIa

XUMHUA

Beenenue

PackpeiTre BKI1aja XUMUYECKOW KapTUHBI MUpPa B €MHYIO
€CTECTBEHHO-HAY4YHYIO KapTUHY MUpA.
XapakTepucTUKa XUMHUH KaK MPOU3BOJUTENBLHOM CHIIbI O0IIeCTBa

Baxueiime xumuye-
CKHE IOHATHUS

Ymenune JaTb OIPCACICHUE MW OICPUPOBATH CICAYHOINHNMHA
XUMHUYCCKUMHU ITIOHATUAMU:. «BEIICCTBOY, «XUMHUYECKUH DJIEMCHT»,
«aToOM», «KMOJICKYJIa», KOTHOCUTCIIbHBIC aTOMHAA U MOJICKYJIApHas
MacCcCbI», KMOH», KAJLJIOTPOIINA», KU30TOIIbD», KXUMHUYCCKas CBA3b),
QIICKTPOOTPULATCIIbHOCTD), «BaJICHTHOCTB», «CTCIICHb
OKHUCIICHUSA», «MOJIb», «MOJIApHAdA Macca», ((MOJ'IHpHBIﬁ 00BeEM
Fa3006p83HLIX BCIICCTB», «BCIICCTBA MOJICKYJISAPHOT'O nu
HEMOJICKYJIIIPHOTO CTPOCHUSA», «PACTBOPBID», <«BJICKTPOJIIUT U

HEOJICKTPOJIUT», QJICKTPOJIUTHICCKAsA AJuccolnuanusi»,
«OKHCIIUTCIIb n BOCCTAaHOBUTCIIb», «OKHUCJICHUC u
BOCCTAaHOBJICHHC), «CKOPOCTH XHMHYECKOU pcaKkuumn»,
«KXHUMHUYCCKOC PaBHOBECHUCY, ((YTJICPOI[HHﬁ CKEJICT»,

«(yHKIIMOHAJIbHAS TPYIIAY», KU30MEPHsD»

OCHOBHBIE 3aKOHEBI
XAMUU

@OopMyIMpOBAaHHE 3aKOHOB COXpPAaHEHMsI MAacChl BELIECTB U
IIOCTOSIHCTBA COCTAaBAa BEILECTB. YCTAHOBJIEHHE IPUYMHHO-
CIIEICTBEHHOM CBSI3U MEXKIY COACpKAHUEM 3THUX 3aKOHOB U
HalnMCcaHUeM XMMHYECKHX (GOpMYI U ypaBHEHUH.

OcHOBHBIE TEOPHH
XUMUH

YcTaHOBICHHE 3aBUCUMOCTH CBOMCTB XMMHYECKHMX BEIIECTB OT
CTPOCHHA aTOMOB 06pa3ylom1/1x X XUMHUYCCKUX 3JICMCHTOB.

XapaKTepI/ICTI/IKa BaXHEMIIINX THUIIOB XHMHUYECKHX CBS3€H H
OTHOCUTEIILHOCTH 3TOM THHoJIoruu. OObsSICHEHHE 3aBUCHMOCTH
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CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS KPUCTAILUIMYECKUX
pELIETOK.

DopMyJIUpOBaHUE OCHOBHBIX MOJIOKEHU I TEOPUU
NIEKTPOJIUTUYECKON JUCCOLMALMM M XapaKTEPUCTHKAa B CBETE
3TOM TEOPUM CBOMCTB OCHOBHBIX KIIACCOB HEOPraHUYECKHUX
COCAVHEHUM.

DOpMyIMPOBAHNE OCHOBHBIX IIOJIOXKEHUM TEOPUHM XUMHUUYECKOTO
CTPOCHMS OPraHUYECKUX COCIUHEHUN U XAPAKTEPUCTHKA B CBETE
9TOM TEOPUM CBOMCTB BAKHEWIIMX IIPEACTABUTENEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTMHEHUN

Baxneiiime BeliecTsa
1 MaTepHabl

XapakTepucTUKa CTPOCHHMS aTOMOB M KPHUCTAUIOB M Ha 3TOM
OCHOBE —OOIINX PU3NYECKUX U XUMUYECKHX CBOMCTB METAJJIOB U
HEMETAaJIJIOB.

XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOWCTB, MOJIyUYEHUS H
IPUMEHEHNE BaXXHEUIIINX HEMETAIJIOB.

XapakTepucTuka COCTaBa, CTPOEHHUS U  OOMMX CBOMCTB
BOKHEHIIMX KJIACCOB HEOPTraHUYECKUX COCTUHECHUI.

Onncanne cocTaBa M CBOWMCTB BaKHEHIIMX IpEACTaBUTENEH
OpraHMYECKHUX COEIMHEHUH: METaHoJla M JTaHOJA, CIOXKHBIX
3¢upOB, KUPOB, MbUI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI),
MOHOCaxapuoB (TJIrOKO3BI), JcaxapuoB (caxapo3bl),
MoJrcaxapua0B (Kpaxmaia U IeJUTI0NI03b] ), AMUHOKHCIIOT, OCJIKOB,
HCKYCCTBEHHBIX M CHHTETHYECKUX IOJUMEPOB

XUMHAYECKUH S3BIK
1 CUMBOJIMKA

Hcnons3oBanne B yueOHOM U TPOPEeCCHOHATBHON NeITeTbHOCTH
XUMHYECKUX TEPMUHOB ¥ CUMBOJIMKH.

Ha3biBaHMe W3y4eHHBIX BEIIECTB 1O TPUBUAIBHOW  WIIU
MEXIYHApOJHON HOMEHKJIAType U OTPaK€HHE COCTaBa 3TUX
COEIMHEHUH C MOMOIIBI0 XUMUYECKUX (Popmy.

OTpaxkeHre XUMHUYECKUX TPOIECCOB C IMOMOIIBIO YpaBHEHHM
XUMHYECKUX peaKInii

XuMudaeckue pC€aKuuu

OObscHeHnE CYIIHOCTH XUMUYeCcKHX mpouecco. Kinaccudukanus
XUMHUYECKUX PEaKLUi Mo pa3IMYHbIM MPU3HAKAM

XUMUYECKUH SIKCIEPUMEHT

BoimonHeHne ~ XMMHUYECKOro  SKCIEPUMEHTa B IOJHOM
COOTBETCTBUU C NMPABUIAMH TEXHUKH 0€30MaCHOCTH.
HabGmionenue, ¢dukcupoBaHue ¢  ONHWCAaHUE  PE3YIbTATOB
POBEJICHHOTO SKCIIEPUMEHTA

Xumuyeckas HHGOpMaIus

[IpoBenenue CaMOCTOSITEJILHOT'O MIOUCKA XUMUYECKOH
UHpOpMALlMM € HCHOJb30BAHUEM  PA3JIUYHBIX HMCTOYHUKOB
(Hay4HO-TIOMYNSAPHBIX M3JAHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  HTepHeTa);  MCIOJIB30BaHME  KOMIIBIOTEPHBIX
TEXHOJOTUH s 0o0paboOTKM UM Hepefaud  XUMHYECKOH
UH(OpMAIIUU U €€ NPEJICTABICHUS B pa3IMYHbIX (hopMax

[Tpodunsroe u npodec-
CHOHAJILHO 3HAYNMOE
coziepKaHne

OObscHEeHNE XMMHUYECKUX SIBJICHHUM, MPOUCXOIANINX B MPHUPOIE,
OBITY U HA TIPOU3BOJCTBE.

Cobmto/ieHue TMpaBUJI IKOJOTUYECKH TPaMOTHOTO TOBEICHHUS B
OKpY’Karollen cperne.

OueHKa BIUSHUAS XMMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpelibl
Ha OPTraHU3M YEJIOBEKA U JIPYT'He KUBbIE OPTaHU3MBI.
Cobmofienne mpaBuil 6€30MacHOTO OOpaIIeHHs] ¢ TOPIYUMH U
TOKCUYHBIMU BEIIECTBAMH, JJA0OPATOPHBIM 000PYIOBAHHEM.
Kputndeckast orieHka JOCTOBEPHOCTH XMMHYECKOH MHGpOpMAIuy,
MOCTYMAOIIEH U3 Pa3HbIX HCTOYHUKOB
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BHOJIOI'UA

buosoruss — COBOKYIHOCTb
HAayK O JKHBOM NIPUPOJE.
Metoasl Hay4HOTO ITO3HAHUS
B OMOJIOTHHU

3HaKOMCTBO C 0OBEKTaMH U3YYCHHUS OHOJIOTHH.

BrisiBnenue ponm Ouosiornd B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOM  KApPTUHBI MHpa W IPAKTUYECKOU
NeITeIbHOCTH JII0JIEH

Kierka 3HAKOMCTBO C KJIETOYHOM TEOpPHEN CTPOEHUSI OPraHU3MOB.
[lonmyuenue mpencraBiaeHUsT O  pOJM  OPraHUYECKUX U
HEOPraHUYECKUX BEILECTB B KIIETKE.
3HaHHUE CTPOEHHUS KIIETOK IO Pe3yibTaTaM pabOThl CO CBETOBHIM
MHUKPOCKOTIOM.
YMeHHe ONMCBIBATh MUKPOIIPENAPATHI KJIIETOK PACTEHUN. Y MEHUE
CpaBHHMBAaTh CTPOEHUE KIIETOK PaCTEHUI U )KUBOTHBIX IO TOTOBBIM
MUKpoIipenaparam

Opranusm 3HaHME OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPraHU3MOB, CTAJIUIl
OHTOI€HEe3a Ha MPUMepe YeI0BeKa.
3HaHME TPUYMH, BBI3BIBAIOIIUX HApYyLIIEHUS B PAa3BUTHHU
OpraHU3MOB.
YMeHHe TOJIb30BaTbCi TIE€HETUYECKOM  TEPMHUHOJIOTHEH U
CUMBOJIMKOH, PEIIATh MPOCTENIINE FEHETUYECKUE 3a1a4H.
3HaHue OCOOEHHOCTEN HACIEICTBEHHOM W HEHACJIEACTBEHHOMN
W3MEHUYMBOCTH U UX OMOJIOTUYECKON POJIU B 3BOJIOIIMH KUBOTO

Bun YMeHue aHanmu3upoBaTh W OLIGHHWBATh pPa3JIMYHbIE TUIOTE3bI
MIPOUCXOXKIACHUS )KU3HN Ha 3eMIIe.
YMeHHne TMpoBOJAWTH ONMHUCAHUE OCOOCH OJHOTO BHAA IO
MOPGOJIOTHIECKOMY KPUTEPHIO.
Pa3BuTie cHOCOOHOCTEH SICHO M TOYHO H3jJaraTb CBOM MBICIIH,
JIOTMYECKH O0OOCHOBBIBaTh CBOIO TOUKY 3pEHMsI, BOCHPUHUMATh U
aHAJIM3UPOBATh MHEHMsI COOECETHUKOB, IPU3HABAs IIPABO IPYTrOTo
YeJIOBEKAa Ha HHOE MHEHHUE.
YMeHue nokasplBaThb POACTBO 4YEJIOBEKA M  MIICKOIMUTAIOIIHMX,
OOIIHOCTh U PAaBEHCTBO YEIOBEYECKUX pac

DKOCHCTEMBI 3HaHUE OCHOBHBIX 3KOJOIMYECKUX (PaKTOPOB M HX BIIMSHUS Ha

OpraHU3MBI.

3HaHUE OTJIMYHUTEIILHBIX MPU3HAKOB HMCKYCCTBEHHBIX COOOIIECTB
— arpodKOCHCTEM.

[TomyyeHue mpeACTaBICHUS O CXEME SKOCHUCTEMbI Ha IMPHMEPE
ouocdepsl.

JleMOHCTpaIMsi yMEHHUsI TIOCTAHOBKH IIeJICH JICATEILHOCTH,
IUIAHUPOBAHKE COOCTBEHHOW JESTEIBHOCTH JIJIS JIOCTHIKCHHS
MIOCTaBJICHHBIX LEJIeH, MPEIBUICHUS BO3MOXHBIX PE3yJIbTaTOB
9THX JICCTBUH, OpPraHMU3allMd CAMOKOHTPOJS W  OICHKH
HIOJYYSHHBIX PE3YIIbTaTOB.

OOyuenne coOMIONEHUIO TMpaBWJ TOBEACHUS B IPUPOJE,
OepeXKHOMY OTHOIIEHHUIO K OMOJIOTHYECKHM 00beKTaM (pacTeHUSIM
Y J)KUBOTHBIM
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YYEBHO-METOAUYECKOE U MATEPUAJIBHO — TEXHUYECKOE
OBECIIEYEHUE TTPOT'PAMMBI YYEFHOM JJACHHUILJINHBI
BJ1.09 ECTECTBO3HAHMUE

OcBoenue nporpammel yaeonoi nuctutuinabl bJ1.09 EcrecTBo3HaHME MpeoIaracT HaTuIue B
npodeccnoHaIbHON 00pa30BaTeIbHON OpraHHW3aIMK, PEATU3YIONICH 00pa30BaTEIbHYIO MPOTPaAMMY
cpennero oOmiero obpaszoBanusi B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO 0O0IIEro
oOpa3zoBaHus, yaieOHBIX KAOMHETOB MO (U3UKE, XMMUHU, OHOJIOTHH, B KOTOPBIX UMEETCSI BOZMOKHOCTh
obecrieunTh CBOOOJHBIN JOCTYN B MHTEpHET BO BpeMs Y4eOHOTO 3aHITHS M B MEPUOJ BHEY4eOHOM
NESTETHHOCTH 00yUYarOIINXCSI.

B cocrtaB xabuHeTOB 1Mo (PU3MKE, XUMHH, OMOJOTUM BXOJAT JIAOOPATOPHH C JIabOPaHTCKOM
KOMHATOM.

[Tomemienns kaOMHETOB (U3MKHU, XUMUU U OMOJIOTUHU JOJDKHBI YAOBIETBOPATH TpeOOBaHUSIM
CanuTapHo-anuemuosornyeckux mnpaswil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHbl THUIIOBBIM OOOpPYAOBAaHMEM, YKa3aHHBIM B HACTOSIIIUX TpPeOOBaHMUSIX, B TOM 4YHCIE
CHeIMaTU3UPOBAHHON YIEOHOW MEOENbI0 M CPeCTBAMHU OOyUYEHHUS, TOCTATOUYHBIMH JJIS BBITTOJTHEHUS
TpeOOBaHUI K YPOBHIO MOJATOTOBKU O0yYaIOUTUXCS.

B kabuwHeTax 10JDKHO OBITH MYJBTHUMEIWWHOE O000pYIOBaHHUE, TOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOrO Mpoliecca MOTyT MPOCMaTpUBaTh BU3YalbHYIO0 HH(OpMAaILHIO IO (GU3KKE,
CO37aBaTh NMPE3EeHTAIMH, BUIEOMAaTEePHAIIb U T.I1.

B cocTtaB y4eOHO-METOAMUYECKOTO M MaTepHabHO-TEXHUUYECKOTO OOecredeHus MporpaMMbl
yueonoi nucuurnauael b/1.09 EctecTBo3Hanne BXOMAT:

o MHOTO(YHKIIHOHATBHBIH KOMIUIEKC TIPENoIaBaTers;

) HarJIsAHBIC TOCOOMS (KOMIUIEKTHI YIEOHBIX TAOJUIL, TIJIAKATOB, MOPTPETHI BHIIAFOIIMXCS
YYEHBIX B 00JIACTH €CTECTBO3HAHUS U T.I1.);

o WH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIEC CPEZICTBA;

. 9KpPaHHO-3BYKOBBIE ITOCOOMS;

o KOMIUICKT JICKTPOCHA0KEHHU ST KAOWHETOB;

o TEXHUYECKUE CPEJICTBA OOYUCHUS;

. JEMOHCTpPAIIMOHHOE 000pyI0BaHue (00IIero Ha3HAUYCHUS U TEMaTHYECKUE HAOOPHI);

. nabopaTropHoe o0opymoBaHue (OOIIEro Ha3HAYCHHUS] U TEMATHYECKHE HAOOpBI, B TOM
YHCIIe I TOCTAaHOBKH JEMOHCTPAIIMOHHOTO U YICHHYECKOTO IKCIIEPUMEHTA, PEAKTUBBI);

o CTaTUYECKUE, JUHAMHYCCKUE, JEMOHCTPAIIMOHHBIC W pa3daTOYHbIC MOJEIHU, BKIIIOYAs
HaTypaJlbHbIC OOBEKTHI;

o BCIIOMOTaTeIbHOE 000pPY/I0BaHNUE;

o KOMIUICKT TEXHUYECKOH JIOKYMEHTAIlMU, B TOM YHCJIC ITacropTa Ha CPEIICTBA O0YUCHUS,
WHCTPYKIIUHU TI0 UX UCIIOJIb30BaHUIO M TEXHUKE 0€301MaCHOCTH;

° OnOIMoTEYHBIN (HOH/T.

B Oubnuoteunblii ¢GoHI BXOOAT y4eOHUKH, ydeOHO-MeToauueckue KomruiekTol (YMK),
oOecnieunBaromue ocsoeHne yuebnoit aucuumaunsl bJ1.09 EcrecTBo3HaHue, peKOMEHAOBaHHBIE WU
JOMYIIEHHbIE JUI  MCIIOJIb30BAaHUS B NPO(ECCHOHANIbHBIX 00pa30BaTENbHBIX OpraHU3aAIMIX,
peanu3yonmx 00pa3oBaTeIbHyI0 IPOrpaMMy CpeAHEro ooiiero oopa3oBaHus B MpejesiaXx OCBOEHUS
OIIOII CIIO nHa 6a3e 0cCHOBHOTO 00111er0 00pa30BaHUsL.

bubnuoreuynsiii GoHA MOXET ObITh JOMOJIHEH (PU3MUECKUMH SHUUKIIONEAUSMH, aTiacaMi,
CIIOBapsMH, CIPAaBOYHMKAMM 10 (HU3UKE, XUMHM, OHOJOIMH, HAy4YHOM M HAay4yHO-TOMYJISApHON
JUTEPaTypOil eCTECTBEHHO-HAYYHOTO COAEPIKaHUSI.

B mporecce ocBoenust nporpammsl yueOHoi auctumiiuabl 5/1.09 EctecTBo3HaHME CTynEHTHI
JOJDKHBI UIMETh BO3MOXHOCTH JIOCTYIA K 3JIEKTPOHHBIM y4eOHBIM MaTepuajiaM IO €CTECTBO3HAHUIO,
BKJIFOYas (U3UKY, XUMHIO, OHOJIOTHIO, MMEIOIMMCS B CBOOOJHOM JOCTyne B ceTu HHTepHer
(27eKTPOHHBIM KHUTaM, MPAaKTUKyMaM, Tectam, marepuaiam EI'D u ap.).
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