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1. HOACHUTEJBHAS 3AIINCKA

[Iporpamma obmeobpasoBaTebHOI y'1e0noH AHCLHILIHHA
«EcTecTBO3HAHUE»  MpeAHA3sHA4YeHa JUIs  H3Yy4YeHHUA  €CTECTBO3HAHHA B
npodeccruoHaIbHbIX o0pa3oBaTebHbIX OpraHu3anusx, peanu3yronmx

00pa3oBaTelbHYI0 [porpaMMmy cpeaHero ooumero obOpa3oBaHus B mpeenax
OCBOEHMS] OCHOBHOM mnpogeccuoHanpHol o6paszoBatenpHoi nporpammel CITO
(OIIOIT CIIO) nHa 6aze OCHOBHOTO OOIIEro 0Opa3oBaHHsA, IIPH IOATOTOBKE
CIIeLIMAJINCTOB CPEJIHEero 3BeHa.

IIporpamma paspaborana Ha ocHoBe TpeGoBanuit ®I'OC cpennero
obwero obpasoBanus no cneuuanbHoctd 43.02.15 TloBapckoe U KOHIUTEPCKOE
1eNo, TPeAbSBISEeMBIX K CTPYKTYpe, COJEp)KaHHI0O W pe3ylbTaTaM OCBOEHHS
y4eOHOH aucuunHbl «EcTecTBO3HaHUE», B COOTBETCTBUU ¢ PekoMeHaauusaMu 110
OpraHu3alluy I0Jy4YeHHs CpelHero oduero odpa3oBaHUs B IMpelenax OCBOEHHS
obpazoBaTebHBIX MPOrpaMM CpeJiHero npodeccuoHanbHOro obpa3oBanus Ha 6aze
OCHOBHOro oOuero oOpa3oBaHusd ¢ yderoM TpeOGoBaHuii denepaibHBIX
roCyJJapCTBEHHBIX 00pa30BaTENbHEIX CTAHJAPTOB U IMOJIYYAEeMOM CIELHAIbLHOCTH
cpeaHero  NnpodecCUOHAIBbHOro  obpazoBaHus  (muceMo  JlemaprameHTa
rocy/lapCTBEHHOM TOJMTHKH B cdepe MNOAroToBkH padounx kampoB u JI1O
MunoOpnayku Poccunm ot 17.03.2015 Ne 06-259), ¢ yderom IlpumepHoii
OCHOBHOHM 00pa3zoBaTeNbHOW NporpaMMbl cpejiHero oomiero o0Opa3oBaHMS,
0J100peHHOM peleHneM (eaepalbHOro y4eOHO-METOAMYECKOro 00bEeIUHEHUS 10
obmemy o0pazoBanuio (mpotokoit ot 28 uroHsa 2016 r. Ne 2/16-3).

Copnepxanue nporpammsel «EcTecTBO3HaHME» HAlpaBIEHO Ha JIOCTUXKEHHE
CHEeNYIOIINX Hesei:
* OCBOEGHME 3HAHUI O COBPEMEHHOI eCTeCTBeHHO-HAayYHOUW KapTHHE MHpa H
METO/ax eCTEeCTBEHHBIX HayK; 3HAKOMCTBO ¢ HaubOolee BaXKHBIMU HIESIMH H
JOCTH/KEHUSAMH €CTECTBO3HAHMA, OKa3aBIIMMHU ONPEEISIoNIee BIUsSHIE Ha
pa3BUTHE TEXHUKH U TEXHOJIOTUH;
* OBJIQJICHHE YMEHHUSAMM IPUMEHSATh NOJy4YCHHbIC 3HAHUS ISl OOBSICHEHUS
SIBJIEHUH OKpPY>KQIOIIero MHpPA, BOCIPHATHS WHQGOPMAIMH eCTeCTBEHHO-
HAy4HOrO M IpOo(ecCHOHANIBHO 3HAYMMOIO COJIEpXKaHHS; pPa3BHTHE
MUHTEJUIEKTYyalIbHbIX,  TBOPYECKMX  CIIOCOOHOCTEH U  KPUTHYECKOI'O
MBILUIEHUSI B XOJ€ MpPOBEIEeHUS NPOCTEHIIMX HCCIeAOBaHWM, aHaIu3a
SBIICHWM,  BOCIPHUATHS WM  HHTEPHNpPETalid  e€CTECTBEHHO-HAy4YHOMU
uH(bOpMaIUH;
* BOCIIPUATHE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHHOMU IPHPOJIBI
M HCIOJb30BaHHMs JOCTH)KEHHH €CTECTBEHHBIX HAayK IS pa3BUTHA
LIUBHJIN3ALMHU 1 NTOBBILICHHs] Ka4eCTBa )KU3HU;
* INpPUMCHEHHE eCTEeCTBEHHO-HAay4YHBIX 3HaHUH B MPOQecCHOHATBHOM
NEATEIBHOCTH U IIOBCEJHEBHOW JKU3HU Uil oOecrieyeHHs 0e30MacHOCTH
JKU3HE/IeS TeJIbHOCTH; rPaAMOTHOIO  HCHOJB30BAHUA  COBPEMEHHBIX
TEXHOJIOTUi; OXpaHbl IPUPOJIbI, OKPYIKAIOIIEH CpeIbl.



B nporpamMMy BKmOYeHO conepikarie, HarpaBlIeHHOE Ha (Gopmuposanue y
CTYJIEHTOB KOMITETEHIIMN, HEOOXOAUMBIX /s KadecTBeHHOro ocsoenus OITOIT
CTIO Ha 6a3e ocHOBHOTrO 06IIero 06pa3oBaHus C MOMyYEHHEM CPEHEro OBLIEro
06pa3oBaHus; IPOrpaMMBI IIOATOTOBKH CTIENHATHCTOB cpexnero 3sexa ([ITICC3):

OK 01 Beibupate crnocoGbl pemieHds 3agad  mpodecCHOHATBHOMN
ACATEIPHOCTH, IPUMEHHTEIBHO K Pa3THYHBIM KOHTEKCTaM

OK 02 OcymecTBnsiTh NMOMCK, aHANM3 M MHTEPIPETALMIO HH(MOPMALHH,
HeoOXOMMOIA /IS BBINOJIHEHHS 3a1a4 TPO(heCcCHOHATBHOI IeSTeNEHOCTH

OK 03 TInaHupoBaTh ¥ peatn30BBIBaTH COOCTBEHHOE MPO(ECcCHOHATBHOE K
JTHYHOCTHOE pa3BUTHE.

OK 04 PaGorarr B KOWIeKTHBE W  KomaHzae, 3(heKTHBHO
B3aUMO/IEHCTBOBATh C KOJIIETaMH, PYKOBOJICTBOM, KIMEHTAMH.

OK 05. OcymecTBnsiTh yCTHYH0 M IHCBMEHHYIO KOMMYHHKALMIO Ha
rocy1apCTBEHHOM SI3bIKE€ C YYeTOM OCOOEHHOCTEH COLHANBHOrO M KyJIbTYPHOTO
KOHTEKCTa

OK 06 [IposiBnsATE IpaXK1aHCKO-IIaTPUOTHYECKY O MO3ULHIO,
JEMOHCTPUPOBATh ~ OCO3HAHHOE  IIOBEJEHHE Ha OCHOBE  TPAIHIIMOHHEIX
00I11eYeI0BEYECKUX [IEHHOCTEIH.

OK 07 CopelicTBOBaThH COXpaHEHHIO OKpYKarolen cpelibl,
pecypcocoepexkeHuIo, 3G heKTHBHO eHCTBOBATh B UPE3BbIYAHHBIX CHTYaLIHsX.

OK 09 Hcnonb3oBaTe MHGOPMALHOHHBIE TEXHOJIOIHH B MPO(hECCHOHATRHOIN
NEeSATENIbHOCTH

OK 10 TIloms30BaThest  MpOQecCHOHANBbHOH — NOKYMEHTaumuedl  Ha
roCy1apCTBEHHOM U HHOCTPAHHOM S3BIKAX.

OK 11 IlnanupoBaTh  NpeANpPHHUMATENBCKYIO  JEATENBHOCTh B
npodeccuoHanbHOM chepe.

B paboyeit nporpamme, pa3paboTaHHON Ha OCHOBE MPUMEPHON MPOrpPaMMBbI
y4eOHOH  OUCLMUIUIMHEI «EcTecTBO3HaHUE» A npodeccuoHaTbHBIX
00pa3oBaTeNbHBIX OPraHM3allMi, pPealH3yIoWUX 00pa3oBaTENbHYIO IPOrPAMMY
cpenHero obmero obpasoBanus B mnpepenax ocpoenuss OITOIT CITO ua 6Gase
OCHOBHOTO 0011ero o6pa3oBaHMs, YTOUYHEHO COZep)KaHHWe yuyeOGHOro MaTepHala,
MOC/IENOBATEILHOCTE €r0 U3y4YeHUs, pacrpeleneHue y4yeOHbIX 4acoB, TEMaTUKY
pedepaToB (HOKIANO0B), HMHAMBHAYAIbHBIX I[IPOEKTOB C YYETOM CHELU(HKHU
NMporpamMMbl  TMOJATOTOBKH  CIELMANUCTOB CpPEQHEro 3BEHAa, OCBaMBaeMoii
crniennanbHocTd 43.02.15 TloBapckoe u KoHauTepckoe aeno.YkpynHEHas rpynna
cnenuansHocteir  43.00.00 CepBuc u Typu3M, COUHATBHO-D)KOHOMHUYECKOTO
npodus.

[Iporpamma npenmonaraer o6y4enue MHBaMHAOB ¥ jun ¢ OB3: aas nui ¢
HapyMICHUEM 3pEeHUs; [UIS JIML C HApYLIEHHEM OTOPHO-IBHIaTeIbHOIO aMNapara;
JJIs JIML] C HEPBHO-NICUXWYECKHUMH HaPYIIIEHUSAMH.

[IporpaMma MOXeT WCIONB30BAThCS APYTMMU  MPOQecCHOHATbHBIMH
o0pasoBaTe/bHbIMM  OPraHM3alMsAMH,  PEAIM3YIOLMMH  06Pa30BaTeNbHYIO



NporpamMmy CpeiHero ooOuero o0pa3oBaHHsS B MpPENENax OCBOEHHS OCHOBHOM

OIMOIT CTIO na 6aze ocHOBHOTO 061Iero o6pasopanus (IITICC3).

2. OBIIASAT  XAPAKTEPUCTHUKA YYEBHOW JUCHMUILIVMHBI
«ECTECTBO3HAHUME»

EcrecTBO3HaHME - Hayka O SBICHUAX M 3aKOHAX MPUPOIBL. CoBpemeHHOe
€CTECTBO3HAHME BKIIFOYAET MHOXECTBO €CTECTBEHHO-HAy4YHBIX OTpacieil, u3
KOTOpBIX Haubolee BaKHBIMH SBISETCS (U3MKA, XHMHS W Ouonorus. OHO
OXBaThIBACT INMPOKHH CIIEKTP BOIPOCOB O Pa3’HOOOPA3HBIX CBOMCTBAX OGBEKTOB
IIPUPOJIbI, KOTOPEIE MOKHO pacCMaTpPHUBATh KaK eIMHOe 1IeJI0e.

EcTecTBeHHO-Hay4yHble 3HAHUS, OCHOBaHHBIE HA HHX TEXHOJIOTHUH
GopMupytoT HOBBINM 00pa3 u3HU. BEICOKOOOPAa3OBAaHHBIN YeIOBEK HE MOMKET
AMCTaHIMPOBATECS OT (yHAAMEHTAIBHBIX 3HAHHH 00 OKpyKaloleM MHpe, He
PHCKYS OKa3aTbCsA OECIOMOLIHBIM B NpohecCHOHaNbHON aesTensHoCTH. JIIo6oe
MIEPCIICKTHBHOE HAMpaBJICHUE [EATEIbHOCTH 4YeJIOBEKa MPSMO MIM KOCBEHHO
CBS3aHO C HOBOW MaTepHaiLHOH 0a30if H HOBBIMH TCXHOJIOTHMAMH, W 3HAHHUE MX
€CTECTBEHHO-HAyYHOM CYIIHOCTH - 3aKOH yCIIeXa.

EcTecTBO3HAaHNE — HeoTheMIIEMas COCTABIAIOMIAS KyIBTYPBI: ONpENesIsis
MHpPOBO33PEHHE UYe/IOBeKa, OHO MPOHHMKAeT M B TyMaHUTapHyl cdepy, U B
OOILIECTBEHHYIO JKM3Hb. PallMOHANBHBIA €CTECTBEHHO - HAy4HEIH MeTO,
c(OpMHpOBaBIIMICS B paMKax ecTECTBEHHBIX HayK, 00Opa3yeT ecTecTBEHHO-
Hay4yHyl0 KapTHHY MHpa, Hekoe o00pasHo-¢uiocodckoe 0600LIeHHEe HAyYHBIX
3HAHUM.

OcHoBYy ecTecTBO3HaHMSI TpeNcTaBiseT (U3NKA - Hayka O NPHpPOJE,
u3ydalollas HauOoliee BaKHble SIBJIEHHMS, 3aKOHBI M CBOWCTBA MAaTepPHAIBHOIO
Mupa. B ¢dusuke ycraHaBiMBalOTCS YHHBepCalbHble 3aKOHBI, CIPABEIIHBOCTD
KOTOPBLIX IOATBEPIKAAETCS He TONBKO HE TOJBKO B 3€MHBIX YCIOBHSIX H B
OKOJIO3CMHBIX IIPOCTPAHCTBaX, HO U BO Bcel BceenmeHHoi. B sToM 3akmovaercs
ONIMH U3 CYIIeCTBeHHBIX INpHU3HaKoR Guanku kak QyngamMedTancHol HayKH.
®usika 3aHIMAeT 0c060€ MECTO CPeIH eCTECTBEHHBIX HAYK, OITOMY €€ IIPHHSATO
CUMTATh JTUJEPOM €CTECTBO3ZHAHUS.

EcrecTBO3HaHWe Kak Hayka O SIBJICHHSX U 3aKOHAX HNPUPOABI BKIIOYAET
TaKXKe OJHY M3 BaXKHEHIIMX OTpaciieit - XMMHIO.

XuMus - HayKa O BeLIECTBaX, MX COCTaBe, CTPOEHHMH, CBONHCTBAX, Ipoleccax
NPEBPAIICHNS, UCIIOJIB30BaHUM 3aKOHOB XMMHHU B IMPAKTHUECKOH IesTeNbHOCTH
JIFOJICH, B CO3/IaHUH HOBBIX MaTepPHAJIOB.

burosorus - cocraBHas 4acTh €CTECTBO3HAHMUS. JTO HAyKa O JKHBO pupoze.
Ona wu3y4aeT pacTUTeNBbHBIN, JKUBOTHBI MHpP M YeJIOBEKa, HCIIONB3ysl Kak
COOCTBEHHBIE METO/IbI, TAK K METOJIbI APYTUX HAYK, B YACTHOCTH (DU3HKH, XHMHH U
MaTeMaTUKK: HaOJIIOIeH s, SKCIIEPUMEHTBI, HCCJIEJOBAHUS C IOMOIIIBIO CBETOBOIO
U DJIEKTPOHHOTO MHMKPOCKOMNa, 00pabOTKy CTaTUCTHYECKMX HAHHBIX METOIaMHU
MaTeMaTH4YeCKOH CTAaTHCTHKH. BHoJorHs BBIABJIIACT 3aKOHOMECPHOCTH, [IpUCYIIHE



KH3HH BO BCEX €€ TMPOSABICHHAX, B TOM 4YHCIe OOMEH BeIecTB, poCT,
PasMHOKEHHE, HaClICICTBEHHOCTh, H3MEHIHBOCTb, SBOJIOLIMIO U JIp.

B rexnukyme peanmsyemsie 0Gpa3oBaTesbHbIE NpOrpaMMBel  CPeAHEro
obmero obpazoranus B npegenax ocsoends OITOIT CITO na 6Gasc OCHOBHOI'O
obuero 00pa3oBaHHs, H3y4aeTcsi WHTErpUPOBAHHAS y4eOHas JUCIMILIMHA
«EcTecTBO3HAHHME», BKIIOYAIOLAA TpH pasaena, obnajaiolie OTHOCHTENBHOM
CaMOCTOATEIBHOCTBIO U IENbHOCTHIO - «Dusnkay, « XuMusy, «BHOJIOrHY - 4TO He
HapyIIaeT MPHBBIYHYIO JIOTHKY €CTECTBEHHO-HAYYHOI0 00pa30BaHHs CTYICHTOB.

Ilpu ocsoenun cnenuansrocty CIIO  cOnMATBHO-3KOHOMHUYECKOrO M
TYMaHHTapHOrO mnpoduns npodecCHOHATEHOrO 00pa30BaHHs eCTeCTBO3HAHUE
usyyaercst Ha 6asoBom yposHe ®I'OC cpeanero obmero 00pa3oBaHUs C y4E€TOM
crenu(pUKA OCBaHBaEMOM CIEHATBHOCTH.

OTO  BBIp@KAeTCS B  COAEPKAHMM OOYYEeHHMS, KOJNMUYECTBE 4acoB,
BBINCIISIEMBIX HAa H3Y4YEHHE OT/CNIbHBIX TEM IPOrpaMMEl, INIyOMHE HX OCBOEHHS
oOydalomumucs, obbeMe ¥  XapakTepe MNPaKTHYSCKHX 3aHATHH, BHIAX
BHEAYJIUTOPHOM CAMOCTOSATENILHOM paboThI CTYICHTOB.

B mpouecce  peanmsaumu  CONEpKAHMA  YUeOHOHM  UCLMIUTHHEL
«EcTecTBO3HaHME» 3HAYMMO H3ydeHHe pasgena «Duzmkar, KOTOpBIii BHOCHT
CYLLECTBYIOIHH BKJIaA B CUCTEMY 3HAaHHMIl 06 OKpyXKarolleM Mupe. JTOT paszen
SBIIAETCA CHCTEMOOOpasylomuM Ul JPYTMX pasjieloB y4eGHOlM JUCIUIUIUHBI,
TIOCKOIIBKY (DM3MYECKHME 3aKOHBI JIEXAT B OCHOBE COLEPIKAHHUS KypPCOB XMMHH H
Ouosoruu.

Ilpu u3yvyennu y4eGHOro Matepuaia Mo XHMHA ¥ GHOJOTHH 1esnecooopaszHo
aKLIEHTHPOBATh BHMMaHWE OOYYAIOLIMXCS HA JKU3HEHHO BAXHBIX OOBEKTaX
TpUPOZBI M OpraHu3Me 4HenoBeka. J1o ruapocdepa, atMocdepa u Guochepa,
KOTOPBIE pPACCMATPUBAIOTCS C TOYKH 3PEHUSI XMMHUYECKHUX COCTABOB U CBOMCTB, MX
SHAYCHUA NI KU3HENCATE/IbHOCTH JIIOACH, 3TO COJIepKaHKe, OCBEIIAIOIIee POIlh
BaXHCHIIINX XMMHUYECKHX 3JIEMEHTOB B OpraHM3Me HeJOBeKa, BOIIPOCH OXPaHEI
310pOBES, NPOGHIAKTUKA 3a00JIeBaHUI ¥ BPEIHBIX NPUBBIYEK, TOC/IEICTBHIL
U3MEHEeHUS cpedbl OOMTAHHS UeJIOBEeKa /Ul UeI0BCYCCKOI LIHUBHJIN3alMH.

3aMeTHOe MECTO B COIEp)KAHHH Y4eOHOM IHUCLUIUIMHBI 3aHHMAeT y4eOHBIN
MaTepuai, He TOJBKO (OPMUPYIOUIMH €CTeCTBEHHO-HAyYHYIO KapTHHY Mupa y
CTY/ICHTOB, HO U PAaCKpPBIBAIOIIMH NPAKTHYIECKOE 3HAYEHHIE SCTECTBEHHO-HAYIHBIX
3HAaHMH BO BCeX c¢epax >XH3HHU COBPEMEHHOrO OOILECTBA, B TOM YHCIE B
I'yMaHUTapHOIi cdepe.

B uenom yuebnas nucimmimba «EcrecTBo3HaHHE», B COJICPI)KaHUU KOTOPOH
BENTYIUM KOMIIOHEHTOM SIBJISIIOTCHA HAyTIHbBIC 3HaHHA U Hay4dHbIC METO/bI
[O3HAHHS, TO3BOJIACT CHOPMHUPOBATH Y OOYYAIOIIMXCS HENOCTHYIO eCTeCTBeHHO-
HayYyHYI0 KapTHHY MHpa, INpoOyAHUTh Y HHX 3MOLMOHAIBHO-IIEHHOCTHOE
OTHOLICHHE K H3y4aeMOMy MaTepHally, TOTOBHOCTb K BBIOOpY meifcTBUi
ONpe/Ie/ICHHON HAlpaBIEHHOCTH, YMEHHE KPUTHYECKH OLICHHWBATH CBOH M qyKue
ACUCTBHS U IIOCTYIIKH.



HuterpupoBaHHoe  copepkaHHe — y4eOHOH  JMCUMIUIMHBI  MO3BOJSET
npenoaasateasM GU3UKH, XUHMHU U OHOJIOTHH COBMECTHO OpraHU30BaTh U3yYeHHE
CCTCCTBO3HAHHKSA, HCIOJb3Ys HMEIOIIMECs YacTHBIE METONHKH npernoaaBaHus
npeaMera.

M3y4enne obimeobpaszoBarensHoOll y4eGHON AUCHHIIMHBI «ECTECTBOZHAHMIE
3aBEPLIACTCS IOABEJICHHEM HTOroB B dopMe audpepeHIMpPOBaHHOrO 3a4yeTa B
paMKax IpPOMEeKYTOYHOH aTTECTAlMU CTYIEHTOB B NPOIECCEe OCBOEHUSI OCHOBHOIM
OHIOII CTIO ¢ nomy4enuem cpenrero o6iiero 06pa3oaHus (IT1ICC3).

3. MECTO YYEBHOU JUCHMILINHBI B YYEBHOM ILIAHE

Yuebnas aucuurmuna «EcTecTBo3HanMe» sBisercs Y4€OHBIM IIpeJIMETOM
00s3aTebHOM npeaMeTHON o6nacTn «EcTecTReHHBIE Hayku» DI'OC cpexmnero
obero o6pazoBanus.

B TexHukyme peanusyiorcss oGpasoBaTenbHbIE MPOrpaMMbI  CPeIHEro
obwero obpasosanus B mpenenax ocBoerus OITOIT CITO Ha 6a3e OCHOBHOIO
obmero oOpa3oBaHus, ydeOHas IUCHUILIHHA «ECTeCTBO3HAHKIEY U3yyaeTrcsi B
obIeoGpasoBatenbHOM IuKIe yuebHoro mmana OIIOIT CITO Ha 6ase 0CHOBHOIO
0011ero 06pazoBaHms ¢ MOIyYEHHEM CPeHEro 06IIero obpazosanmus (ITIICC3).

B yueOHBIXx mmanax IIIICC3 wmecro yueOHOH  JUCUHMIUIMHBI -
«EcTecTBO3HaHME» BXOAUT B COCTaB OOIIMX 0011e00pa3oBaTebHBIX yIeOHBIX
AMCLUIUIMH 110 BBIOGOPY, (popMUpyeMBIX U3 06S3aTeNBHBIX IIpeJIMETHBIX obOiacTei
OI'OC  cpennero  obmero o6pasoBamms, mas  cremmamsHoctedi  CITO
COOTBETCTBYIOLIEro MPOpHIIL NPO(heCCHOHATBHOrO 06pa30BaHus.

4. PE3YJIbTATbI OCBOEHUSI YYEBHOM JUCHUATLIMHBI

OcBoenne comepkanust y4eGHOW  mucuMmMHBI  «ECTECTBO3ZHAHHEY
obecrieunBactT JOCTHKEHHE CTYICHTAMHU CIIETYIONIHX Pe3yiomanmos:

* IUMHOCMHBIX:

- YCTOMYUBBIA MHTEpPeC K HCTOPUHM M JOCTHKEHHSM B OOJACTH eCTECTBEHHBIX
HayK, 1yBCTBO I'OP/IOCTH 32 POCCHHCKUE ECTECTBEHHBIE HAYKH;

- FOTOBHOCTB K MNPOJO/IKEHHIO 00pa3soBaHusl, MOBBILICHUIO KBATHOHKALMH B
M30paHHON MNPO(ECCHOHANBHON JIeSTeNILHOCTH ¢ MCMOJNB30BAHMEM 3HAHHY B
00JIaCTH €CTeCTBEHHBIX HAYK:

- O0OBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHLHI B 06IaCTH eCTeCTBEHHBIX
HayK Juld 4YeJOoBeKa W oOllecTBa, yMEHHE HCIIONB30BATh TEXHOJIOIHYECKHE
AOCTHXKEHHA B  00macTd  (QU3HUKHM, XHMHH, OWOJIOTMH JUIS HOBBILIEHHS
COOCTBEHHOTO HHTEJIEKTYaJlbHOTO Pa3BUTUS B BBIOPAaHHOM TpodhecCHOHANBHOM
JEATEIIbHOCTH;

~ YMCHMC IpOAHANN3UPOBATh TEXHOI'CHHbIE MOCIEACTBHS IS OKPYIKAIOLIEH
cpeanl, OLITOBOH M IPOU3BOACTBEHHOM A TEIBHOCTH 4yeJIOBeKa;

- TOTOBHOCTB CaMOCTOSITEJIHO J0OBLIBAaTh HOBBIE IS Ce0S eCTeCTBEHHO-
Hay4qHbIC 3HAaHHA C HCIIOJB30BAHMEM JUIS 3TOTO JIOCTYIHBIX HCTOYHUKOB
HHpopMarum;



- YMCHHC YIPaBIIATb CBOCW IMO3HABATEJIbHOW JESTEILHOCTHIO, IIPOBOJIUTE
CaMOOLICHKY YPOBHS COOCTBEHHOIO MHTEIUIEKTYAIbHOTO PA3BHUTHSL;

- YMCHME BBICTPAUBATE KOHCTPYKTHBHBIE B3aHMOOTHOLUEHHUS B KOMaHJE IIO
peleHuIo o0IMX 3a/1a4 B 00JIaCTH €CTECTBOSHAHHUS;

* Memanpeomemmuoix:

- OBJIQZICHAE YMEHHSIMU M HAaBBIKAMHM pPa3IMYHBIX BHJOB [O3HABATEIBHOM
ACATENBHOCTH JJIA U3YYCHHUS PA3HBIX CTOPOH OKPYIKAIOIIEro eCTeCTBEHHOrO MUpa;

- TPHUMCHCHHE OCHOBHBIX METOJOB IIO3HaHMA (HAOMIO/IEHHsS, HAy4YHOTO
OKCNIEPUMEHTA) ISl H3Y4ECHHUS PA3THYHBIX CTOPOH eCTeCTBeHHO-HAYYHOH KapTHHBI
MHUpa, C  KOTOpPbIMU  BO3HHKAaeT  HEOOXONUMOCTH  CTAJKHUBAaThCH B
npodeccHOHANBHOM cdepe;

- YMEHHUE ONPE/eJIATH LeJH U 33/1a41 AesTENbHOCTH, BBIOUPATh CPeICTBA [T HX
JAOCTHIKCHHUS Ha NPAKTHKE;

- YMEHHME MCIO0/Ib30BaTh pa3yHble UCTOUYHUKH IS TIOJYYEHHUS €CTECTBEHHO-
Hay4YHOH MHpOpMALUWK U OLIEHHBAaThH ee JOCTOBEPHOCTb UISl  TOCTHIKEHHUS
IIOCTABJICHHBIX IIeJIel U 3a/1a4;

* HpeOMenHbIX:

- COPMHMPOBAaHHOCTH IIPEJCTABICHHH O IIEJIOCTHOI COBpPEMEHHOM
€CTECTBEHHO- HAay4HOH KapTHHE MUpa, IPUPOJie KAK €MHOM 11eJOCTHOM CHCTeMe,
B3aUMOCBA3M HEJIOBCKa, NPUPOJbI M O0LIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
Mmacmrabax Beenennoii;

- BIIQJICHUE 3HAHUSAMH O HauboJiee BaXKHBIX OTKPBITUSIX U JOCTHKEHHAX B
00JIaCTH €CTECTBO3HAHNS, IIOBIMSBIINX Ha 3BOJIOLHIO [IPeICTABICHHUI O IIpHpoe,
Ha pa3sBUTUE TEXHUKH U TEXHOJIOTHI;

- COPMHUPOBAHHOCTH YMEHHUSI MPHMEHSATH €CTEeCTBEHHO-Hay4HblEe 3HAHHs
A OOBSACHEHMSI OKDPY)KAIOUIMX SBICHMH, COXpaHEHHUS 3JI0pOBbsI, OOecreYeHus
0e30IIACHOCTH  JKU3HENEATEIBHOCTH, OEPEeKHOTO OTHOINEHHS K Ipupoze,
PAalMOHATIBHOTO MPUPOJIOTIONE30BAHMS, & TAKXKE BBITOIHEHHS POJIH IPAMOTHOTO
IOTpeOuTeNs;

- ChOPMHPOBAHHOCTH IPEACTABICHHA O HAYYHOM METONC IIO3HAHHUS
NPUPOZBI M CPEACTBAX M3YYCHHS Meramupa, MaKpoOMUpa W MHKPOKIUMATA;
Blla/IcHUE IPUEMAMH €CTeCTBEHHO-HayYHbIX HaOJIIOA€HUH, OTBLITOB, HCCIIEI0BAHMM
1 OLICHKH I0CTOBEPHOCTH II0JIy4Y€HHBIX Pe3yIbTaTOB;

- BIIAJICHUE NOHATHHHBIM aNnapaToM eCTECTBEHHBIX HAYK, [TO3BOJISIOIIEM
MO3HABATE MHUP, y4aCTBOBATH B TUCKYCCHAX 110 €CTECTBEHHO-HAYYHBIM BOIPOCAM,
HCIIOJIb30BaTh  pasfiM4YHble  MCTOYHMKM  HHGOPMAlMH  JUIS  [OJArOTOBKH
COOCTBEHHBIX paboT, KPUTHYECKH OTHOCHTHCS K COOBIIEHHSIM CMMU, conepsxammm
Hay4HYIO HH(OPMALHIO;

- COPMHPOBAHHOCTh yMEHMH MOHHMATH 3HAYUMOCTD ECTECTBEHHO-

HAQYYHOI'O 3HaHHUA JJI KaXI0I0 YEJIOBEKA, HE3aBUCHUMO OT €ro HpOd)GCCHOH‘cUIBHOﬁ
ACATCIBHOCTH, pa3invyaTth (baI{TBl M OLEHKH, CpaBHUBATHL OII€HOYHEIE BEIBOJEI,



BHACTD MX CBA3b C KPHTEPUAMU OLEHOK U CBS3b C KPUTEPUSMHU C OTpeieNIEHHOM
CHCTEMOMU II€eHHOCTEH,

5. CONEP)KAHUE YYEBHOM JUCHHUILINHBI
PU3UKA
Beeoenue

®usnka — (QyHIaMeHTalbHas HayKa O npupoze. EcrecTBeHHO-HAyUYHBIH
METO/l NO3HAHHUA, €TI0 BO3MOXKHOCTH U TPAHUIIBI PUMEHUMOCTH.

ENMHCTBO 3aKOHOB mNpWpomsl © cocTaBa BemecTsa Bo Bcenennoii.
OTkpbiTvs B ¢H3uKe — OCHOBa [porpecca B TEXHUKE M TEXHOJOTHH
TIPOM3BO/ICTBA.

Mexanuka

Kunematuka. Mexanuueckoe nemxenne. CHcTema oTCYera. Tpaexropus
aswkenus. Ilyts. Ilepememenue. PaBHOMepHOe mpsiMonuHeltHOe JBHKeHHe.
CkopocTs. OTHOCHTENIBHOCTS MEXaHHYECKOTO JBIKCHHS. 3aKoH CIIOXKEHUs
cKopocTel. CpezHsAs CKOPOCTh NPH HEPaBHOMEPHOM JBMKEHWH. MrHOBEeHHAs
CKOPOCTh. PaBHOYCKOpEHHOE MpsAMONHHENHOE JBIIKEHHe. Yckopenue. CBo6onHoe
naZicHue TeJl.

JAunamuka. Macca ¥ cuia. B3aumoneiictBue Tesn. 3akoHbI JIMHAMHUKH.
Cuiel B Ipupo/ie. 3aKOH BCEMHUPHOTO TATOTEHHSI.

3akonbl coxpaHenuss B mexammke. Mmnyisc Tena. 3akon COXpaHEeHHUs
uMIynsca. PeaktuBHOe aBukeHHe. Mexanuueckas pabora. MomHoCTS..
Mexannueckass sueprus. Kuneruueckas oHeprusi. KunHermyeckas sHeprust u
pabora. [loTeHuuanbHas SHEPrUs B IPABUTALMOHHOM MOJe. 3aKOH COXpaHEeHMS
HOJIHOM MeXaHUYeCKOM SHEePruy.

Hemoncmpayuu
OTHOCHTEIBHOCTh MEXaHHYECKOTO [IBUKEHUS.

Buibl MeXaHHUECKOTO JIBUKEHUSL.

HuepTHOCTH TelI.

3aBHCHMOCTb YCKOPEHHS Tella OT ero Macchl U CHIIBI, JENCTBYIOLIEH Ha TeJlo.
PaBeHCTBO W MNPOTHBONONOXHOCTH  HANpPABIEHMS  CHI  HeHeTBHS M
IIPOTHBOJEHCTBHS.

HeecomocTs.

PeakruBHOE NBIXEHHE, MOJIENh PAKeTHL.

V3MeHeHue SHePruy Npy CoBepIeHH padoThL.

Ilpakmuueckoe sanamue
HccrneoBanne 3aBUCHMOCTH CHITBI TPEHHS OT MAcChl TeJla.

Ocnoebt monekyaapnoil puzuxu u mepmoouHamuxku

Mousekyasipuasi pusuka. AToMucTHYecKas TEOpUsl CTPOEHHS BEIIeCTBA.
Habmoznenus wu ombiter, moxarsepsxnaromue aTOMHO-MOJIEKYJIIPHOE CTPOEHHE
BeIecTBa. Macchl 1 pasmeps Monekylr. TemnoBoe MBIIKeHME YacTHI] BELIECTBa.
Bpoynosckoe nBmkenne. Mieanbubiii ras. Temmneparypa xax mepa cpexmei
KHHETHYECKOH SHEPIUM YacTUL. YpaBHEHHE COCTOSHHS HIEaIbHOIO rasa. Mopnens
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KUOKOCTH. TloBepXHOCTHOE HATsKEHHE M CMavyMBaHue. KpUCTAUIHYECKHE M
amMop(HbIe BeleCTBA.

Tepmoaunamuka. BuyTpenmss osHeprus. PaGora u Teroornaya Kak
CMOCOOBI H3MEHEHHMs BHYTpEHHEH 3Hepruu. IlepBblii 3aKoH TEPMOJMHAMUKH.
Tennoele MammHb ¥ UX MpUMeHeHHe.

Hemoncmpayuu
JiBrxeHne OpOYHOBCKHX YaCTHII.

Hupdyzus.

JIBIIEHUs TOBEPXHOCTHOTO HATSKEHHS U CMAYHBaHHUS.

Kpucrannel, amopdHble BelecTsa, JKUIKOKPUCTATITHYECKHE TelTa.

M3menenue BHYTpeHHEH SHEPTHH TeJl IPH COBEPIICHUN paGoTHL.
OcHoebl 31eKmMpoounamuxu

duieKkTpocTaTHKa. B3aumoseiicTBue 3apspKeHHBIX Tell. DNeKTpUYeCKui
3apsAA.  3aKOH  COXPaHEHWsI  IJIEKTPUYECKOIO 3apsaa. 3akoH  KysoHa.
DIIeKTPOCTATHYECKOE TI0JIe, er0 OCHOBHBIE XapaKTEPUCTHKH U CBA3b MEXKy HUMH.
IocTosinHbIA TOK. [locToAHHBIN snexTpuyeckuii Tok. Cuna ToKa, HaMpsKEHUe,
QJIEKTPHYECKOE compoTuBieHue. 3akoH OMa Juis y4acTKa 3J1eKTpUYecKoi IerH.
MaruuTnoe nose. MarHuTHoe 10j1e ¥ €ro OCHOBHBIE XapakTepucTuku. [leiicTeue
MarHuTHOrO IOJI Ha IMPOBOJHHMK C TOKOM. 3aKOH AMrepa. DJIeKTpOABHUIaTelb.
SIBnenue 371eKTPOMAarHUTHON MHITYKLHUH.

Hemoncmpayuu
DNeKTpu3alus Tell.

B3aumoneiicTBue 3apsikeHHBIX TeJl.

HarpeBanue npoBOJHHKOB ¢ TOKOM.

OmneiT Operena.

B3aumoielicTBHE IPOBOJHUKOB C TOKOM.

ﬂeﬁCTBHe MAardiTHOTI'O ITOJIsA Ha NpOBOAHHK C TOKOM.
Pabota snektpoasuraresns.

SIBleHHe 3J1EKTPOMArHUTHON HHIYKLIHH.

Ilpakmuueckoe 3ananmue
COopka >7MeKTpHYECKOHW LENd W H3MEPeHHe CHIIBI TOKa H HallpsDKEHUSI Ha ee
pa3IMYHBIX ydacTKax.

Konebanusa u sonnoi

Mexannveckue kosiebanusi u BoJHbI. CBOOOIHBIE KOIEGAHMS. Ilepuop,
4acToTa MW aMIUIMTyAa Koyebanui. ['apMmonuueckue kosebGauusi. MexaHWdeckue
BOJIHBI M MX BHJIbl. 3BYKOBBIE BOJHBL. YIIbTPa3ByKOBbIE BOJIHBI. YIIETPa3BYK H €ro
UCII0JIb30BaHKE B ME/IUIIMHE U TEXHUKE.

JJIeKTPOMATHHTHbBIE KoJ1ie0aHus H BOJIHBI. CBobonaHble
SJICKTPOMAarHuTHele KoneOanus. KosnebGarenbHblii KOHTYp. DNeKTpOMarHHTHOE
mone.  DNEKTPOMAarHUTHEIE BONHBL ~ CKOPOCTh  SIEKTPOMATHHUTHBIX  BOJH.
Cberospie  Boambl. PassuTHe npeAcTaBieHHil O NpPUPOJE CBETAa. 3aKOHBI
OTpaKeHHs U IPEIOMIIEHUS CBETA.
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JInnspl, Popmyiia TOHKOM JIMH3HL

Hemoncmpayuu
Konebanus maremaTnyeckoro 1 npykMHHOTO MasSTHHKOB.

PaGota snextporeneparopa.

Mzny4yenue u npuem sJ1eKTPOMarHUTHBIX BOJIH.
Pamuocss3e.

Paziioxenue Gernoro csera B criexTp.
Mutepdepennns u audpakius ceera.
OrpaxxeHue u npegomieHue cBeTa.
OnTuveckue mpuGopsl.

Ilpakmuyeckue 3anamus
M3y4enue xonebaHuii MAaTeMaTHYECKOTrO MasTHUKA.

W3yuenue uaTepdepeHIy 1 TUdPAKIUK CBETA.
Inemenmsl K6anmoeoii uzuru

KBanTtoBble  cBoiictBa  cBera. KsamtoBag  rtumoresa  IInamka.
@orosnexTprueckuii 3hpexT.

®uzuxa atoma. Moznenu crpochus atoma. O1ibiT Pesepdopaa.

@u3HKa ATOMHOrO SIAPa M JeMeHTAPHbIX YacTun. CocTas u CTpOeHHe
aToMHOTO siapa. PaguoaktuBHOCTS. ParioakTHBHbIE U3JTyYE€HHS U UX BO3JIEHCTBHE
Ha JKUBBIE OPTraHU3MBI.

Hemoncmpayuu
Dorospdexr.

POTO3MEMEHT.

Hsnyqenue nazepa.

JlvineiiyaTbie CieKTpbl pa3IMYHBIX BELECTB.

CYeTYMK MOHU3HPYIOIINX H3TyIeHHUIH.
Bcenennaa u ee 360110uusn

Crpoenne u pa3Butue Beenennoii. Mopens paciumupsroneics Beenennoii.

[Ipoucxoxnenne Coaneunoii cucrembr. Cospemennas ¢dbusnveckas
KapTHHA MHpa.

XUMMUs
Obwan u neopzanuueckan xumus
Beenenne

XuMHYeCcKass KapTHHa MHpa KaK COCTaBHAs 4YacTh €CTECTBEHHO-HAYYHOM
KapTHHBI MUpa. POJIb XUMHUH B )KU3HH COBPEMEHHOTO OBIIECTBA.

[IpiMeHeHne NOoCTHKeHHll COBpeMeHHONH XHMHH B TYMaHHTapHOU cdepe
NEeATEJIbHOCTH 00IIecTBa.

XUMHUYECKOE COZlepKaHue ydeOHOH NUCHMIUIMEB «ECTecTBOZHAHKE IIpx
ocBoeHuu crienuanbHocTed CIIO coumansHO- 3KOHOMHYECKOrO U T'YMaHUTapHOIO
npoduneit npodeccuonanbHOro 06pasoBanus.

Ocrosnble nonamua u 3aKOHLI XUMUU

12



[Ipenmer xumuu. BemiectBo. ATom. Mornexyna. Xumuueckuii sieMent u
(hOPMBI ero CyleCTBOBAHHS. IIpocTeie u croxHbIe BemecTsa.

Ompascenue xumuuecrkux croocemos NPOU3IBEOCHUAX XY OOHCECMEEHHOI
umepamypol u UCKYCcCcmaa.

Hemoncmpayusn
HaGop mozeneii atomoB 1 mMomexys.

W3amepenne Bemectsa. OCHOBHBIE 3aKOHBI XHMHH, Macca atomoB u Monexy.
OrtHocHTensHBle aToMHas u MOJIeKysipHaAs Maccel. KosimyecTBo BemecTsa.
Ilocrosinnas ABorajpo. MonspHas macca. 3aKoH ABorazpo. MossipHblii 06Bem
ra3os.

KonuyecTsenHble W3MeHeHHs B XUMUM Kak 4acTHEIH Clly4dail 3aKOHOB Iepexoja
KOJIMYCCTBCHHBIX HM3MEHEHHMH B KauecTBeHHble. M.JI. JIoOMOHOCOB — IIEPBBIH
PYCCKHI YHUBEPCHUTET.

Hnmoc:'rpaunn 3aKOHa COXpPaHCHHS MaccChl BeIlleCcTBa.

Hepuoouueckuii  3akon u Iepuoduueckan cucmema Xumu4yeckux
dnremenmos [.H. Menoeneesa

Ortkpoitue Ileproauyeckoro 3akona. Ilepuonuueckas cucTeMa XUMHYECKHX
aneMmeHTOB J[.U. MeHneneena.

3uauenve Ilepuomuueckoro 3akoHa u ITepronuyeckoit  cucrems
XUMHYECKUX snementoB [L.U. Menneneesa nis passurus HayKH U I[OHUMAaHHs
XUMHMYECKOH KapTHHLI MHpA.

A H. Menoenees 06 obpazosanuu u 20Cy0apcmeeHHoU nonumuke.

Hemoncmpayus
Pasnuunbie dopmer Tlepronmueckoii crcTembi XMMUYeCKuX syieMeHToB JI.U.
Menneneesa.

Cmpoenue eemecmea

KoBanientHast cBsi3p: Hemomsipuas u nosisipHast. Monnas cBsse. KaTHOHEI H
aHuOHEI. MeTasinyeckas cBs3b. BomopoaHas cBa3b.

Hemoncmpayun
OO6pasubl BelmecTs u MaTepHanos ¢ Pa3IHYHBIMHU THUIIAMH XUMHYECKOH CBSA3H.

Booa. Pacmeope:

Boxa B mpupone, Gwbity, TexHuke M Ha Ipou3BOJCTBE. DU3HUuecKkue u
XMMHIIECKHe CBOKCTBA BoJbl. ONpecHeHHe BOIBL. ArperaTHble COCTOSHHUS BOJBI ¥
€€ TIEPEXO/bl U3 OHOI0 arperaTHOrO COCTOSIHUS B APYTOe.

Hemoncmpayusn
®usnueckue CBOWCTBA BOIBI: [TOBEPXHOCTHOC HATSHKEHUE, CMauUBaHHUe.
Xumuueckue peakyuu

ITousiTne o xumuveckoit peaximu. THIBI XHMHYECKUX peakuui. CKOpocTh
PEaKLHHU U (aKTOPhI, OT KOTOPHIX OHA 3aBHCHT.

Hemoncmpayuu
XHUMHIECKHUE PEdKLUH C BEIICICHUEM TEIJIOTL

Heopeanuueckue coeounenus



Knacendpukaunst neoprammueckux coenqmmenuii u  mx CBOHCTBA.
OKCHIbI, KHCIIOTBI, OCHOBAHHMSI, COJIH.

Honsitue o ruapoanse comeii. Cpena BoTHBIX PacTBOpOB couleii: KHcJIas,
HeliTpanbHas, menoyxas. Bogoponssiit mokazarens pH pactBopa.

Meraaapl. OGume ¢usuyeckne u XMMHYECKHE CBOCTBA METAJLJIOB.

Hemeranawl. O6mas XapaKTepHCTHKA IVIaBHBIX [OATPYII HEMETAIJIOB HA
[pUMeEpe rajJoreHoBs.

BaxHeHlIHe COeMHEHHMs METAUIOB M HEMETaIOB B opupore H
XO35IHCTBEHHOH IeATE/IbHOCTH YEIOBEKa.

Memannel u cnnasel xax xyooscecmsennuiii mamepuan. CoedureHnue
MEMAnios Kak cocmasnas uacme cpeocme uo6pazumensHozo uckyccmea.
Hememanne! u ux coedunenus kax cocmasnas wacme cpedcme uz06pazumensHozo
uckyccmea.

Hemoncmpayuu
BsaumozeiicTBrie MeTaioB ¢ HeMeTamIaMu (UMHKA ¢ cepoH, amOMUHUS ¢ Hozmom),
pacTBOpaMH KHCJIOT U ILIeJIOYeii,

["openune metaiios (uuHKa, xenesa, MarHusi) B KUCJIOpOJIE.
B3aumozeiictere a3oTHOH u KOHIIEHTPUPOBAHHOM CEPHOH KHCIOT C MeJIbIO.
BoccranoButenbHble CBOMCTBA METAILIOB.

Ilpakmuueckue 3anamusn
Onpenenenne pH pactBopa cosei.

BzaumoneiictBrie Meranios ¢ pacTBOpaMHU KUCIIOT U COJIEH.
Opranuueckas xumus
Opzanuveckue coeounenus

OcHoBHBIE NOJIOKEHHST TeOpHH cTpoeHns OPraHHYecKHX COeAHHEHHIH.
Muoroo6pasue oprannyeckux coenusenuit. [TonsiTie U30MEpHH.

Yraesoxopoasl. IlpenesnsHsle M HenpenelbHble yriieBoaopoasl. Peaxius
nomimepusauny. [Ipupoaibie HCTOYHHKH yreBoAOpOOB. YTIeBoJOpOabI Kak
OCHOBa ~ M@XKIYHapOJHOI'O  COTPyAHHYECTBA M  BaXHEHIIMH  HMCTOYHMK
dopmupoBanus 6romxera PO,

Kucaopoaconepixammne opranmueckue Bewecrsa. [lpencrasurenu
KHCJIOPOACOACPKAIUMX OPraHHYECKUX COETUHEHHH: METHIIOBBIH H STIIOBLI
CITHPTBL, NIMIEPHH, yKCYCHAs KUCIIOTA. JKUpPBI KaK CIIOXKHBIE 3DHPBL
Anxozonusm u e2o ompasxcenue 6 NPOU3EEOCHUAX X)O0HCECMBEHHO Jumepamypui
U U306pasumenbHo2o uckycemaa.

YTIIeBO/IBI: TIIIOKO3a, KpaxMall, LeJIoI03a.

A30Tcoiepkal e OpranuYecKHe COeTHHeHHsL.

AMUHBI, aMHHOKHUCITOTHI, GeJIKH. Crpoenue u Guonornyeckas hyHKIHs GeTKOB.

Hemoncmpayuu
IMony4yenue sTHieHa u ero B3auMomeHcTBHE C PacTBOpPOM IepMaHraHaTa Kajus,
GpoMHOI BOIOIH.

Kauecrsennas peakuus Ha rimiepu.



LIBeTHbIe peakimu GenkoB

Ilnacrmacewr u Bostokma. Ilonste o ruacTmaccax u XMUMHYECKHX
BOJIOKHaX. HatypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE  BOJIOKHA.
Ilpumenenue nonumepos 6 npuxiadnom u Kaaccuveckom uzobpazumensHom
uckyccmee.

Hemoncmpayus
Pasiinynble BUILI MIACTMACC H BOJTOKOH.

XHMHS H KH3Hb

XuMHSI H OpPraHu3M uejoBeka. XUMHUYCCKHE 3IEMCHTLI B OpraHusme
denoBeka. OpraHuYeckHe W HeOpraHMYecKHe BellecTBa. OcHOBHBIE XH3HEHHO
HEOOXOIUMBIE COCMHEHHUs: GelKH, YTJIEBOMBI, JKUPBI, BUTAMUHBI. YTJIEBOIB —
[JIaBHBIM MCTOYHUK SHEPTHH OpraHu3ma. Posp ’KUPOB B Opranusme. XoaecTepHH 1
€r'0 POJib B 3/I0POBLE YEJIOBEKA.

MunepanbHble BelecTBa B NPOAYKTaX TMHTAaHUS, IHIIEBble J10OABKH.
CbanancupoBanHOe muTaHwe.

Xumus B 0bITy. Bosma. KauecTtso Bospl. Moromme u yncramme CpeacTaa.
[Ipaguna Gesonacuoii paGoTsl co CPeACTBaMHU OBITOBON XMMMUH.

Pone xumuyeckux sanemenmoe e scuznu pacmenuu. Yoobpenus. Xumuueckue
cpedcmea 3auyumer pacmenui,

BHOJIOTUs1
Buonozusn — cosoxynnocme HAYK 0 Jicueoil npupooe.
Memoowr nayunozo nosnanus 6 6uonozuu.

JKuBast puposia Kak 06BEKT M3yueHus GHOIOTUH, Mertonsr uccnenoBanus
KMBOH TPUPOZIBI B Gronoruu. Onpeesienue sKH3HA (c npuBIeYeHKeM MaTepuana
13 Pa3/IeIoB PU3UKH ¥ XHUMUK). YPOBHH OPraHU3aIliH SKH3HL.

Hemoncmpayuu
YPpOBHM OpraHU3alMy KU3HH.

Mertoab1 mo3HAHHS KUBOI IIPUPO/IEL.

Kuaerka
HUcropuss usyuennss xnerkn. OCHOBHBIE IMOJNOMKEHHS KJIETOYHOH TEOpHH.
Knetka —  crpykryprO-byHKUHOHATEHAS (3meMeHTapHas) eMHHIA IKH3HH.

Crpoenue xetku. Ilpokaprots u SYKapHOTBl — HHU3IIUE H BBICLIUE KJIETOYHBIE
OpraHu3Mbl. OCHOBHBIE CTPYKTYpHBIE KOMITOHEHTBI KJIETKH syKapuoT. Knerounoe
Anpo. OyHKIUS Sapa: XpaHeHHe, BOCIPOH3BEICHUE U liepeiaya Haclle ICTBEHHOM
MHQOPMALIMH, pPeryysmus XUMHYECKON AKTHBHOCTH KieTkH. CTpykTypa u
(DYHKIMHE XPOMOCOM. AYTOCOMBI H [IOJIOBEIE XPOMOCOMEI.

buonornyeckoe 3mayenme xmmmueckx dneMeHToB. Heopranuueckue
BELIECTBA B COCTaBe KIETKH. Poiab BOabl Kak PacTBOPDHTENISI U OCHOBHOI'O
KOMIIOHCHTa BHYTPEHHEH CpeJbl OpraHW3MOB. YTIIEBOIB W JUMITAJIBI B KJIETKE.
Crpyktypa u Ouonoruueckue Gynxmun  Genkos. Crpoenue HYKJICOTH/IOB H
CTPYKTypa nonunyxneornansix ueneit JJHK u PHK, ATO.,
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Bupycel 1 6akTeprodaru. Heknerounoe CTPOCHUE, )KU3HEHHBIN LUK H €ro

3aBUCHMOCTb ~ OT  KJICTOYHBIX ()OPM KH3HH. Bupycer — BO30YyIUTEIH

MHQEKUMOHHBIX  3ab0JeBaHMH;  nomstHe 06 OHKOBHpycaXx.  Bupyc

MMMYHO/leunuTa yenoseka (BUY). [Tpodunaxtnka BUY-undexuun.
Hemoncmpayuu

Crpoenne mosckyJibl Gelika.

Crpoenne monexys JTHK.

Ctpoenue kierku.
CrpoeHue KieTok mpokapHoT u 3YKapHOT.
Crpoenue Bupyca.

Ilpakmuueckue 3anamus
HaOioneHne KieToKk pacTeHWil M KMBOTHBIX 101 MHKPOCKOIIOM Ha TI'OTOBBIX
MHUKpOIpernaparax ¥ uX OIMCaHue.

CpaBHeHHe CTPOCHHUS KIT€TOK PACTEHMUH U SKHBOTHEIX,
Opranuszm

Opranusm — eaunoe neloe. Mmuoroo6pasue opranusmos.

OOMeH BelecTBOM M 3HEprueii ¢ OKPYXAIOILIEH Cpeoif Kak HeoOXOoauMoe
YCJIOBHE CYIIECTBOBAHHUS KUBBIX CHCTEM.

Croco6HOCTE K CaMOBOCTIPOM3BENEHMIO - OHA 3 OCHOBHALX 0COOeHHOCTEH
’KHBBIX OpraHU3MOB. [leieHHe KJIETKH - OCHOBA POCTa, PA3BUTHS H pPa3MHOXEHUs
opranu3moB. becnonoe pasmuoxenue.

[TonoBoii mpomece u monosoe pasmMHOXeHue. OnnonoTBopeHue, ero
OMooTHYEeCKOE 3HaYeHHe.

IlonsTue 00 HHJIUBUAYATEHOM (oHTOrEHE3), 9MOpHOHAIBHOM
(sMOpHoreHes) U MOCTIMOPHOHAIBHOM pasBUTUH. WHIuBUAyanbHOE pa3BHTHE
YeJI0BEKA U ero BO3MOJKHELIE HAPYIICHHUS.

O6wue mpeicraBieHHs o0 — HACAEACTBEHHOCTH M HU3MEHYUBOCTH.
I'eHeTHYeCKAs] TEPMUHOJIOIUS M CHMBOJIHKA. 3aKOHOMEPHOCTH Hacle[OBaHHs.
Hacnenosanue npusnakoB y wenoseka. I10JIoBEIe XpoMocomsl. CuernieHHoe c
ITOJTIOM HAacHeJIoOBaHHe. HaCJ'Ie,I[CTBeHHBIO 60HC3HH YCJIOBCKa4, HX HpI/IqHHBI H
npo¢unaktrka. CoBpeMeHHbIe NPeCTABICHHS O TeHe U FeHOMe.

['eneTnyeckne 3aKOHOMEPHOCTH H3MEHUMBOCTHL Knaccudpukauus dopm
H3MEHYUBOCTH. BinsiHMe MyTareHOB Ha OpraHu3M YenoBeka.

Ilpenmer, 3anayu ¥ MeTOmB CeNEKIIHH. I'eHeTHYecKHe 3aKOHOMEpHOCTH
cenekuu. Yuenue H.M. Baswmiosa o LE€HTpax MHOT000pa3Hs U MPOUCXOXKIEHHS
KyJIbTypHBIX pacTeHHH. buoTexHonorus, ee noctmkenus, NIePCIEKTUBBI Pa3BUTHSL.

Hemoncmpayuu
OOMeH BemecTs u npespaleHue SHEPIUH B KIIETKe.

Henenue xierku (MUTO3, Meiio3).

Crioco6e1 Gecrionoro pasMHokeHus.
OmuloioTBOpeH#e y pacTerHuii 1 JKHBOTHBIX,
WupuBunyansnoe passutue opranusma.



Hacnencreennnie 60iie3HM YeoBeka.

Bunsinne ankoronmsma, HapkoMaHuw, KYPEHHS Ha HaClIeICTBEHHOCTb.

Myrauuu.

MoudukanuorHas H3MeHYHBOCTD.

Llentper  MHOrooGpasus u MPOUCXOXKIEHUS  KYJIBTYPHBIX  pacTCHHIL.
HckyccTBeHHBlI 0T60D.

HccnenoBanust B 061acTi GHOTEXHOIOMHH.

Ilpakmuueckue sanamus
PGHIeHHe 3H€MCHTapHBIX F€HETHYECCKHUX 3a1ad4.

AHaJlu3 M OIEHKa 3THYECKHX ACMEeKTOB Pa3sBUTHSI HEKOTOPBIX MCCJIEAOBAHHH B
OMOTEeXHOJIOTHH.
Bun

OBOIOLMIOHHASL TEOPHS U ee POk B (DOPMHPOBAHHH COBPEMEHHOM
©CTECTBEHHO-HAY4YHOW KapTHHBI Mupa. Bum, ero Kpurepuu. [lonymsiius xak
CTPYKTYpHaf €IMHHMIA BMJA U 3BoMOUMH. CHHTETHYECKas TeOopHsl 3BONIOLUH
(CTO). [IBM:xy1iue Cuitbl 3BoMoUmy B cootBercTrn CTD,

Pesynprarer sBomoumu. Coxparenue MHOroo0pasusi BHJOB KaK OCHOBA
YCTOHYHBOIrO pa3utHs Guocdepsl. [Tpuunnsl BBIMHUPaHHsI BUNOB. Buonoruyeckuii
nporpecc u buonoruyeckuii perpecc.

['urnoressl npoucxoknenns xusuu. YCloKHEHHE SKHBBIX OpPraHU3MOB Ha
3emie B IpOLECCe 3BONIOLHH. AHTpOIIOTeHE3 M ero 3aKOHOMEPHOCTH.
JlokasarenscTBa  poicTBa  YemoBeka MIICKOIUTAIOIIMMH  JKHBOTHBIMH.
Okonornyeckue  (akTOPEl  aHTpPOIOreHesa: YCIIOXKHEHHE  MOMYJISIMOHHOI
CTPYKTYpBl BUJA, H3TOTOBJICHHE OPYIUH TpPyJa, IIEPeXol OT PaCTHTETHHOTO K
CMEHI&HI[OM}’ THITY TIHTaHWsA, HUCIOJb30BaHHUE OIHY. HOHBJ'[BHHG MBICJIUTEJIBHOH
ACATEIIBHOCTH H YICHOPasie/ibHOM pedn. [Ipoucxoxienne yenopeyeckux pac.

Hemoncmpayuu
Kpurepuu Buna.

Tomynsuus - cTpykTypHAas euuuna BUAa, e MHALA DBOJTIOLIHH.
JIBYOKyIIIME CHITBI SBOTIOLHH.

BosuukHOBeHME 1 MHOr0OGpasye prCIoco6Te Mt Y OPraHHU3MOB.
Pelikue U ucuesarouye BUJILL.

JB¥XKyIHe CUITBI aHTPOTOreHe3a.

[IpoucxoskieHune yenoBeka 1 4e0BEYECKIX pac.

Ilpakmuueckue 3anamus

Omnucanune ocobeit Buza no MOP(OJIOrHIeCKOMY KPHTEPHIO.
AHau3 ¥ OLIeHKa pas3IMYHbIX THIIOTE3 MIPOUCXO0XKIEHHS J)KU3HHU.
AHanu3 ¥ OLleHKA Pa3IMIHBIX THIIOTE3 IPOUCXOKAEHUS YEJI0OBEKA.

IKOCHCTEMBI

IIpenmer u 3a1a4u 5KOJIOrUK: yyeHHEe 06 FKOIOrHYECKHX (axropax, yuenue

0 COObLIECTBAaX OPraHU3MOB, yYeHHE O Ouocdepe.
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OKOJIOrHYeCKHe (DaKTOpbl, 0OCOGEHHOCTH MX BO3EHCTBUL. JKOJIOTHYECKas
Xapakrepuctuka Buna. IloHsTne 06 5KOJIOrHYECKHMX CHCTEMax. Ilenu nuTanus,
TpodHu9eCKue ypOBHH. BHOreoeHo3 Kak 3KocHCTeMA.

buocepa - rnoGanbHas skocucrema. Yuenwe B.U. Bepnazackoro o
Grochepe. Pomb kUBBLIX OpraHH3MOB B buoctepe. Buomacca. Buonormueckuii
KpYroBopoT (Ha MpHMepe KpyroBopora yriepoza). OCHOBHBIE HampaBlieHHs
BO3/ICHCTBHUS YesloBeKa Ha GHOChepy.

Tpancpopmauma coTCOTBOHHBIX IKOJOIMYECKUX CHCTEM. Ocobennoctu
arpoOdKOCHCTEM (arpoLIeHO30B).

Hemoncmpayuu
OKonorudeckue GpakTopsl U UX BIHSHUE HA OpraHU3MBI.

MexBun10BBIE OTHOLIEHYS: Mapa3UTH3M, XHIHUYECTBO, KOHKYPEHLUs, CAMOHO3.
ApycHocTs pacTuTensHOrO coobInecTRa.

Kpyrosopor yriepona B ouocdepe.

3anoBeIHUKY | 3aKa3HUKU Poccuu.

Ipakmuueckue 3anamusn
CocraBieHue cxem Iepeadn BelecTs 1 SHepruu (uenei maraHus).
CpaBHUTelIbHAs XapaKTepHCTHKA NPHPOJIHBIX 3KOCHCTEM M arpO3KOCHUCTEM CBOEi
MECTHOCTH.

Permienue sxosnornyeckux 3anauy.
AHanmuz M oueuxa IIOCJICICTBHH COOCTBEHHOM JeSTEIbHOCTH B OKpY’Karoleu
Cpeie, r100anbHBIX SKOIOTHYECKHX IPOBIeM 1 IIyTEH UX pelIeHus.

IJKCKypcuu
MHoroobpasne BumoB. Ce30HHBIE u3MeHeHHs B Npupozsie  (OKPEeCTHOCTH
npogeccHoHanbHOM 06pa3oBare/bHOIH OpraHH3aluH ).

EcTecTBeHHBIE H HCKYCCTBEHHBIE DKOCHCTEMBI (OKpecTHOCTH TIPOhecCHOHANBHOM
00pa3oBaTenbHOI OpraHu3arum).

[IPUMEPHBIE TEMbI PEGEPATOB (IOKJIAJIOB), UHIUBUIY AJTIbHBIX
[TPOEKTOB

* Matepus, Gpopmsl ee nBwKeHNs U cymEecTBOBAHS.

* IlepBerii pycckuii akagemux M.B. JIoMoHOCOB.

* MHckycerso u nponecc nosuanus. ®usnka 1 My3sKatbHOE HCKYCCTBO.

* IlBeTomy3sika.

* ®DusHKa B COBPEMEHHOM IHpKE.

* QusnyecKkHe METOAbI MCCIIENOBAHUS NAMSITHHKOR UCTOPHH, apXUTEKTYpBl U
[IPOU3BEIEHHUI UCKYCCTBA.

* Hayuno-texnuueckuii nporpecc u mpo6ieMsI 5KOIOMHH,

* bBuorexHonorus u rennas umkeHepus — texmonorun XXI BEKa.

. HaHOTeXHOHOl"HH KaK IIpHOPHUTETHOE HarpaBJIeHHE Pa3BHTHA HaYKH H
Npon3BoACTBa B Poccuiickoit Pepepanun.
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* Oxpana oKpyKaroueii cpebl 0T XUMHYECKOro 3arpsi3HEHUS.

* PacTBOpEI BOKpYT Hac.

* YCTpaHeHHe KeCTKOCTH BOJIbI HA MPOMBIIILIEHHBIX PEINPHATHSIX.

* Hcropus BosHukHOBeHUs u Pa3BUTHUS OPraHHYECKOH XHMHH.

*  YINIeBOMBI M HX POJIb B XHMBOMH IPUpPOIE.

*  JKupbl Kak NPOYKT NUTaHUS ¥ XUMHYECKOe ChIpbe.

* Hexparka nponoBoabcTBus Kak rioGajibHas npodiema YenoBeyecTsa U MyTH
€€ peIleHHUsI.

. Cpe,IICTBa F’HTHEeHBI Ha OCHOBE KHCJIOpOACcOoAepKalmx OpraHHu4YecKHuXx
COEJIMHEHUH.

* CHHTeTHYEeCKHE MOIOIIHE CPE/ICTBA; TOCTOMHCTRA | HEJIOCTaTKH.

* Heduuur Genka B NMINEBBIX TPOAYKTaX M ero IIPEO/IOJIEHHE B paMKax
r100aNBEHON IPOI0BOJIBCTBEHHOM IPOrPaMMBlI.

* B.W. Bepnajckuii u ero yyenue o Ounocoepe.

* Hcropus u pa3BHTHE 3HAaHMIT O KIETKe.

* OKpyXarolmas 4eloBeka Cpefa M ee KOMIIOHEHTHI: Pa3iu4YHbIe B3TJISAABI Ha
OJIHY IIpoliiemMy.

* Tomynsuus kak exuHULa GHONOTHYECKOH IBOMIOLIH,

* Tomynsius Kak 9KoJOrHYeCKas equHHUIIA.

* CoBpemeHHBIE B3MIIAIbI HA OMOJIOTHYECKYO IROTIONHUIO.

* CoBpeMeHHBIe B3IIIA/IbI HA IPOUCXOXKIEHHE YeTOBEKA: CTONKHOBCHHE MHEHUH.
* CoBpeMeHHBIE METO/IbI HCCIIEAOBAHHUS KIIETKH.

* Cpezibl 0OMTaHHSI OPraHU3MOB: TIPHIHHEI pazHooOpa3zusi.

TEMATUYECKOE  IUIAHUPOBAHME C  ONPEJEJIEHUEM
OCHOBHBIX BHU/I0B YYEBHOM JESITEJILHOCTH
OBYYAIOIAXCS

Ilpy  peanusamum  conepxanus o01eo6pasoBarenbHOM yueOHOM
aucuuninuHel «EcrecTBo3HaHue» B npenenax ocsoenus OIIOIT CITO wHa 6aze
OCHOBHOTO O0IIEro o6pa3oBaHust C HOIydeHHEM cpenHero obuiero o0pazoBaHUs
(IMICC3) makcumanbHas ydyeGHas Harpyska obydaromuxcs cocrasiuser 108
4acoB, M3 HHX oOs3aTenbHas ayQUTOpHAsA HArpy3Ka O0y4aroImuxcs, BKJIIOYAs

NpaKkTH4yecKue 3aHATus, — 108 yacos.

6.1. Temaruueckunii  maan obmeobpasosareJibHOH  y4eGHOI

AucuHmIHEbBI OY/1.06 EctecTBo3HaHHe

paszena TEM ay TMTOPHOM Harpysku pabora

Bcero | Ilpaktiueckue u
nabopaTopHble
paboTEI

Ne HaumenoBauue paszenos u Komyectso yacos CamocTosTe/bHas |

Dusuka 48 9 -




Benenue 1
1. Mexanuka 13
2. OcHoBbI MoJieKkyasipaoi | 10
¢puznku
TePMOJTHHAMHKH
3. OcHoBbl 31ekTpoMHAMEKH | 14
4. Kosebanus v BoJHbI 4
-4 JJIeMeHThI KBAHTOBOH 4
buzukH
6. Bceesiennas u e€ sBosmronun | 2
Xumusi 30
BBenenne 2
| OO0mas u Heopranuueckass | 16
XHMHSI
OCHOBHBIE MTOHATHS U 3aKOHBI | 2
XUMHUH
ITepnonuveckuii 3aKoH u 2
[Tepuoauueckas cucrema
XUMH4ecKuX 3ementos /Y.
Menneneena
CrpoeHnue BelecTBa 2
Bopna. PactBopsl 2
XUMUYECKHE peaKIuu 2
Knaccuduxarmst 2
HEOpPraHU4YeCKHX
COCIUHEHUN U UX
CBOMCTBaA
MerTanasl ¥ HeMeTallIbl 4
2. Oprannyeckasi Xumus. 8
OcCHOBHEIE ITOHATHS 2
OpPraHUYeCKOU XUMHUHU U
TEOPHUs CTPOSHHS
OPraHU4YEeCKHX
COeIUHEHHU N
YrineBoaopoibl U UX 2
MPUPOJHBIE HCTOYHHKHU
Kucnopoacoacpxaume 2

OpraHU4YeCKHE COeIMHEHU S
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A3soTconepikaliue 2
OpraHU4YecKHe
coenuHenus. ITonumepsr

3 XHMHSA H JKH3HBb 4

XuMusi ¥ opraHusm 2
YeJI0BeKa

Xumns B ObITy 2

Buoaorus

30 18 ~

| & Buonorus — 2
COBOKYITHOCTb HAYK 0
KHBOH Nnpupoae.
Metoabr nayynoro
NO3HAHHSA B OHOJIOrHH

Knerka

Opraunsm

Wl

Bup

@

IKOCHCTEMBI

Huddepenumupopannmiii
3a4€T

=N 2 | ce
WO B W

-

UTOI'O | 108 |30 -

6.2. XapakrepHMcTHKA 0CHOBHBIX BH/I0B y4eOHOH JesiTe/IbHOCTH CTY/ICHTOB

Conepaxanne
00y4eHms

XapakTepUCTHKA  OCHOBHBIX BUJIOB  JIeSTEJIbHOCTH
CTYy/I€HTOB (Ha ypOBHE y4eGHBIX JIEHCTBHUIA)

OU3UKA

BBenenue

Passutue cnocob6rocredt scHO TOYHO u3j1araTb CBOHU
MBICITH, JIOTH4€CKH OOOCHOBBIBATH CBOIO TOYKY 3peHHH,
BOCTIPHHHUMATL H aHaJIU3HPOBaTh MHEHHS cobeceTHUKOB,
TIpU3HABas MpaBO JIPYrOro YelOBeKA HA HHOe MHEeHMUe.
Ilpusenenne npumepoB BamsHus OTKPBITUH B ()U3HKe Ha
IPOTPECC B TEXHHUKE U TEXHOJIOTHH MPOH3BOICTBA

Mexauuka

Kunemaruka

OsHakomIIeHHe €O croco6amMm ommcams MEXaHHYECKOTo
ABHIKCHHS, OCHOBHOH 3aJayeil MeXaHUKH, M3yuenue
OCHOBHEIX (I)HBH‘IGCKHX BCIIUYHUH KHHEMAaTHKH:
ICPEMEINCHNUS,  CKOPOCTH,  YCKOPEHHSL. Habmonenue
OTHOCHTEJIBHOCTH MEXaHHMYECKOTO JABHXXESHHUS.
®opmyaupoBaHHe  3aKOHA CIIOKE€HUS  CKOPOCTEH.
UccnenoBanue PaBHOYCKOPEHHOI0  MpPSAMOIHHENHOro
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JIBIKEHUsS. (HA IIpUMepe CBOOOIHOTO maneHus TeN) U
PaBHOMCPHOI O JABHIKEHHUA TEJIa 1o OKPY>XHOCTH.
HOHHM&HHC CMbICJIa OCHOBHEBIX C])HBH“IGCI(HX BCIIHYHH,
XapaKTCpU3YIOIIUX pPaBHOMEPHOE [BM)KEHHE Tejia [I0
OKPYXHOCTH

JAnHamuka

[Tonumanue cmblcia Takux u3MYECKUX MOJIeJIeH, Kak
MaT€pHajibHas TOYKa, HWHEpLUHMallbHAs CHCTEMAa OTCYETa.
Wsmepenne maccel  Tena Pa3IMYHBIMH  criocobamMu.
M3mepenne cun BsaumoneiicTsus Ten.  BbrumcieHme
SHAYCHUS YCKOPEHHMs Tel MO0 HU3BECTHHIM 3HAYCHHSM
ACHCTBYIOIIHX CHJI M Macc Ten. YMeHue pas3inyaTth CHILY
TAKECTH 1 BeC Tena. OObsICHEHHe U NMpUBeACHHE NPHMEPOB
ABICHUS HEBECOMOCTH. [IpMMeHeHHe OCHOBHBIX MOHSTHIA,
(bopMy1 1 3aKOHOB THHAMEKH K PEIICHUIO 3a/1aY

3aKkoubl
COXpaHEeHHs B
MCXaHHKE

OO0bsicCHeHHEe pPeaKTMBHOIO ABHMKEHHMS HAa OCHOBE 3aKOHa
CoXpaHeHHsl uMNynbca. [Ipumenenue 3akona coxpaHeHHs
MMITYJICA [UIS BBIMUC/ICHUS] H3MEHEHUH CKOPOCTeH Tel mpH
MX B3aUMONGHCTBUsAX. Berymcnenwe paGoTtsr cunm u
M3MEHEHHS KHHETHYECKOH OJHEeprud Teja. Brwrumciienue
[OTCHIMATLHOH 3HEPIUMM TeJl B TPAaBHTALMOHHOM IMOJIe.
XapaKTepuCTUKa  NPOM3BOIAMTENBHOCTH  MALIMH 1
JABUIATENICH C UCIIOIB30BAaHUEM MOHATHS MOIHOCTH

OcHoBbI MoJIeKy.IsIpHO¥ PH3HKH H TEPMOAHHAMHKH

Mounexkyasipuas
¢puzuka

PopMyIHPOBaHHE OCHOBHBIX IOJIOKEHMUIA MOJIEKYJISIPHO-
KHHETUIECKOH Teopun. BrimonHenne skcmepumenTos,
CITY>alllUX OOOCHOBAaHHMEM MOJIEKYNAPHO-KHHETHYECKOM
Teopuu. Habmonenne 6poyHOBCKOTO IBIKEHHMS U SIBIICHUS
muQdysun.  OnpenencHue MapaMeTpoB  BeliecTBa B
ra3soo0pasHOM COCTOSHMM Ha OCHOBAaHHHU YPaBHEHUS
COCTOsiHMA MACANBHOrO rasa. IlpenacraBiieHne B BuHIe
rpaduka HM30XOPHOTO, HM306apHOrO W H30TEPMHUYECKOTO
1poreccoB. Beruucienne cpennei KuneTHueckoii SHEpPrun
TETUIOBOTO BIDKEHHS MOJIEKYJT [I0 M3BECTHOM TeMIlepaType
BeLleCTBa. M3sMepeHue BIaKHOCTH BO3IyXa

Tepmoaunamu
Ka

DKCIepUMEHTAILHOE HUCCJICIOBAHHUE TEIUIOBLIX CBOMCTB
BellecTa. Pacyer konmuecTBa Temothl, HEeOo0X0UMOro
AL OCYLICCTBIICHUS! TIpoLecca NIPEBPalleHHs BEIecTBA U3
OAHOIrO  arperaTHOro COCTOSIHUsI B Jipyroe. Pacuyer
M3MCHCHHS  BHYTPCHHEH OHEprHHM Tell, paboTel U
NePEeTaHHOro0 KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU IIEPBOTO
3aKOHa  TepMOAMHAMHUKU. OObBSCHEeHHe TIPUHLIUIIOB
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JIEHCTBHS TEIIOBBIX MAIlIFH

OcHOBBI 2/1eKTPOIHHAMHKH

JeKTpocTaTH
Ka

BB]‘{HCJ'I&HHG CHII BBaHMO,ﬂeﬁCTBHﬂ TOYEYHBIX
SJICKTPHYCCKHUX 3apsioB. Beruucnenne HanpskeHHOCTH H
[IOTCHIMAJIA 3JIEKTPHYECKOTO TOJS OLHOIO M HECKOIBKHX
TOYCYHBIX 3apsa0B. M3MepeHHe pasHOCTH TOTEHIHANIOB.
IIpuBenenue nprmepos NPOBOJHHKOB, IH3JIEKTPUKOB H
KOHJIEHCATOPOB. Hab6aronenne SIBJICHUS
SJICKTPOCTATHYECKOH MHAYKLUMH M SIBJICHHS! HOJISIPH3ALUN
AHSJICKTPHUKA, HAXOAAIIETOCS B 3JIEKTPHUECKOM TTOJIE

IocrosinHabIH
TOK

HsMepeHne MOIHOCTH 3IeKTPUYECKOro TOKa. Hsmepenue
OJIC u BHyTpeHHero COIIPOTHBIICHUSI MCTOYHMKA TOKA.
COop U MCHBITaHHE SIEKTPHUYECKHX Iereil ¢ pa3Iu4HbIM
COCAMHCHHUEM MPOBOJTHUKOB, PACYET UX N1APAMETPOB

MaruaurHoe
noJe

Habmonenue nelictBust MarHuTHOrO 1O Ha IIPOBOJHUK C
TOKOM, KapTMHOK MarHMTHBIX moneid. PopMyiupoBaHue
IIPAaBHJIA JICBOH PYKH TSI OTNIpeieIeHusl HanpapJIeHHs CHJIBI
Awmriepa. Berancienue CHJI, ICUCTBYIOLINX HA IIPOBOIHHUK C
TOKOM B MAarHWTHOM TiOjie, OOBSICHEHHE MPHHIHIA
JCUCTBUS  3NIEKTPO/IBUTATEI. HccnenoBanve sBneHus
SJIEKTPOMAarHMTHOM MHAYKLMH

Ko/ie0auusi u BOJIHBI

MexanuuyeckHe
KOJIeOaHus W
BOJIHEBI

[IpuBenenue IIPUMEPOB  KOJIeOATEeNbHBIX  IBHIKECHHIA.
ViccnenoBanne — 3aBHCHMOCTH — mepuoja  KonebGaHui
MATEMaTHYECKOr0 MasTHHKa OT ero JUIMHBL, Macchl U
AMIUTATYAbl  Konebanud.  OnpeneneHue  ycKopeHHs
CBODOIHOTO TAafeHHs ¢ MNOMOLIBIO MATEeMaTHIECKOro
MasTHHKa. Habimojenne koneGamuii 3Bywamero Tena.
[IpuBenenue 3HaueHUs ckOpoCTH pacnpocTpaHeHus 3ByKa
B pa3jiM4HBIX Cpelax. YMEeHHE OOBICHATh WCMONBRORAHMIE
YJIbTpa3sByKa B MeJIUIIMHE

JaekTpomar-
HHTHBIE
KOJIe0aHUsT W
BOJIHBI

Habmronenne ocumsmtorpamm TFaPMOHHYECKHUX KOjIeOaHui
CHJIBI TOKa B Liend. OO0bICHEeHHE NPEBPAIIECHUS] 3HEPIUH B
HJlealIbHOM KoJsie0aTeIbHOM KOHTYpe. N3yyenwne
YCTPOWCTBA W NPHHLMUNA JEHCTBHS TpaHcdopmaropa.
AHamu3 cXeMbl nepejayun SJIEKTPOSHEPrHH Ha OOoJbIIHe
paccrosnus. Ilpusesenue NpUMepOB BHIOB PagHOCBS3H.
3HaKOMCTBO C yCTpOMCTBAMH, BXOJSIMMH B CHUCTEMY
PaguoCBsI3H. OOGcyxnenue 0coOeHHOCTEH
PacnpoCTpaHeH:us paroBOJIH
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CBeToBbBIE
BOJIHbBI

IIpuMECHEHNEe Ha TpaKTHKe 3aKOHOB OTpaXeHUS U
NPEJOMIICHHsI CBeTa IpH pelleHuH 3anad. HaOmonenue
SIBIIEHUS TUGPAKLMHA U JIUCTIPCHH CBETa. YMEHHE CTPOUTE
M300pakeHus IpeAMeTOB, JaBaeMble JMH3aMH. Pacuer
ONTUYECKOM CHIIBI JIHH3LI

JJIeMeHTBI KBAHTOBOH (GH3NKH

KBanrtoBble
CBOHCTBA
cBeTa

Habmopenne  Qorosnexrpuueckoro sddexra. Pacuer
MaKCHMAJIbHOH KHHETHYECKOH SHEPruM JJIEKTPOHOB IpH
dboroaddexre

Pu3zuka aroma

®opmynuposanne  nocrtynator  Bopa. Ha6monenue
JIMHEHYaTOr0 W HeNMpepBIBHOrO CHEKTpoB. PacueT yacTors!
H JUTMHBI BOJIHBI MCITYCKaeMOI'0 CBETa MPH epexo/ie aToMa
M3 OJIHOTO  CTAUHMOHAPHOTO COCTOSHHA B  Jpyroe.
OObsicHeHHE IPUHLIMIIA NeHCTBHS Jazepa

Puszuka
aTOMHOIO siApa
H
3JIEMEHTAPHbIX
YacTHI

HabGmonenne Ttpekos anbga-gactuy B Kamepe Bunbcona.
Perucrpauus sjepHbIX H3jydeHHil ¢ NMOMOLIBIO CYETYHKA
['eiirepa. PacueT sHepruu cBSI3H aTOMHbIX anep. [Tonumanue
[CHHOCTH HAYYHOIO [IO3HAHUS MHpa He BOOOIEe JUIs
HCJIOBEYECTBA B IIEJIOM, a ISl KaXAOTo 00ydYaromerocs
JTHYHO, ICHHOCTH OBJIAJCHHUS METOJOM HAyYHOTO MO3HAHHUS
JUISL TOCTHIKEHHUs ycnexa B JIOOOM BHIE IpaKTUIECKOM
JIeSITeIBHOCTH

Bcenennasi v e€ 3Botonust

Crtpoenue u

OObsicHenne Mozienn pacumpsiomnieiics BeeneHHol

pasBHTHe
Bceenennoii
IIpoucxoxnenne | HaGmionenne 3Be3n, JIyHBl M MiaHeT B  TeeCKOIL
Cosnneunoii Habmoienue colHeYHEBIX MATeH ¢ MOMOLIBIO TeTecKomna
CHCTeMBbI
XUMMUHA

PackpbiTie BKIajia XMMHYECKOH KapTHHBI MHpa B HHYIO
Beenenne CCTECTBEHHO-HAYYHYI0 KapTHHY MHpa. XapaKTepUCTHKa

XUMMH KaK [IPOM3BOIMTENTBHOM CHIIBI 06IIecTBa

YMeHue 1ath OMNpe/ieNleHHe ¥ ONepupoBaTh ClieAyIONHMH
Baueiimme XHUMUYECKUMH  TOHSTHSIMH: «BEIIECTBO», «XHMHICCKHIL
XUMHBYecKHe BJIEMEHT», «aTOM», KMOJIEKYJIA», «OTHOCHUTEIbHBIE ATOMHAS
NOHSITHS

M MOJICKYJSIpHAs ~ MAacChl),  «HMOH»,  «aJUIOTPOIHUSY,
«U30TOTIBIY, «XUMHYecKas CBSI3bY,
«3JICKTPOOTPULATENIBHOCTE»,  «BAJIEHTHOCTB», «CTEIEeHb
OKHCJICHHA», «MOJIb», «MOJISIpPHAs Macca», «MOJISPHBIiL
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00peM ra3000pa3HbIX BEILIECTBY, «BelecTBa
MOJICKYJISIPHOTO 1% HEMOJIEKYJIIPHOTO CTPOEHHUS,
«PacCTBOpbI», ((BJ'IeKTpOJ'IHT H HCC—)JICKTPOJ’IHT)),
«IJICKTPOJINTHYECKAas AUCCOLIAALIUS, (OKHCIIUTENNF H
BOCCTBHOBHTGJ’IB», «OKHCIIEHHEe H BOCCTaHOBIIEHHE,
«CKOpOCTb  XMMHUYECKOHM  peaklHny, «XHMMHYECKOE
PaBHOBECHE», «yIJIEPOAHBLIA CKelery, «(YHKUHOHATBEHAS
rpymnrmay, «H30MEPHA»

OcHOBHBIE
3AKOHbI XHMHH

DOopMyITHPOBaHHE 3aKOHOB COXPaHEHHSI MACChl BEILECTB U
HOCTOHCTBA COCTaBa BELIECTB. Y CTAHOBICHHE NPUYUHHO-
CIICIICTBEHHOM CBS3M MEXIY CONEPIKAHHUEM STHX 32KOHOB M
HaIlMCaHHEeM XUMHYECKUX (DOPMyYJI U ypaBHEHHMIA.
Packpritie (busudeckoro CMbICHIa CHMBOJIUKH
[Tepuonndeckoii TabmuIbl XUMUYECKHX aneMenToB J[.M.
Menneneesa (Homepos DJIEMEHTa, Ie€pHOAa, TPYyNIbI) WU
YCTAaHOBIICHHE TNPUYHHHO-CICICTBEHHOM CBS3H MeX 1y
CTPOCHHCM  4TOMa M  3aKOHOMEPHOCTSMH HM3MCHEHHs
CBOHICTB 3]IEMEHTOB M 06pa30BaHHBIX MU BEILECTB B
[Iepuosiax W rpymnmnax. XapakTepUCTUKA 3JIEMEHTOB MaIbIX
TIEPUOLIOB 10 MX MNONOKeHUIO B [lepuommyeckoii crcreme
.. MenneneeBa

OcHoBHBIE
TEOPHH XHMHH

YCTaHOBJICHHE 3aBHCHMOCTH CBOMCTB XUMUYECKHX BEIIECTB
OT CTPOCHHMsS aTOMOB OOpasyloIUX HX XHUMHYECKHX
AIIEMEHTOBR. XapakTepucTHKa BaKHEMIIIMX TUIIOB
XHUMHYCCKHX CBA3CH U OTHOCHUTEIBHOCTH 3TOM THUIOJOTHH
OObsicHEHHe 3aBHCHMOCTH CBOMCTB BEIIECTB OT X cocraBa
1 CTPOCHHA KPUCTALTMYECKHX pereTok. PopMyIupoBanue
OCHOBHBIX  IIOJIOXKEHUH  TEOPHH  3IEKTPOIMTHYECKOL
AUCCOLHALMM M XapaKTePUCTHKA B CBETE ATOM TEOpUH
CBOHCTB OCHOBHBIX KJIACCOB HEOPraHHYECKUX COeIHHEHMIL.
DopmynupoBaHue OCHOBHBIX MOJIOKEHUN TEOpHUHU
XHMHYECKOr0 CTPOCHHS OpPraHHUYECKHX COEAMHEHUH |
XapaKTCPUCTHKA B CBETE 9TOM TEOPHH CBOWCTB Ba)KHEHIIHX
NPENCTaBUTENIed  OCHOBHBIX  KJIACCOB OpraHUYecKux
COE/IUHEHHH

Basknenmue
BellecTBa U
MaTepHaJIbI

XapakTepucTuka CTPOCHHSA aTOMOB H KPUCTAJLIIOB U Ha 3TOMH
OCHOBE — 00IIUX busnyeckux wu XHUMHYECKHX CBOMCTB
METaJlJIOB H HEeMeTaJlJIOB. XapaK“repnc;THKa COCTaBa,
CTPOCHHS, CBOMCTB, IOJIYYECHHUS U [IPUMEHEHHE BaXHEUIIIUX
HeMeTasnoB. XapaKTepUCTHKA COCTaBa, CTPOE€HHS U OOLIMX
CBOMCTB BaKHEHLINX KJIacCcoB HEOPraHUYeCKux
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coenrHeHni. OnucaHue coctaBa U CBOMCTB BaKHEMIIMX
[IPe/ICTaBUTeNIed OPraHUYeCKHX COCHUHEHWN: MeTaHOoJIa W
STAHOJIA, CIOXHBIX 3(pUPOB, XHMPOB, MLUI, KapOOHOBBIX
KHCJIOT (YKCYCHOH KHCIIOTBI), MOHOCAXapH/IOB (TJIFOKO3EI),
AMCaxXapuJIOB (Caxapossl), MONMCAXAPHAOB (kpaxmana wu
LIEJIIIOTIO3B]), aMHHOKHCIOT, OEeNKOB, HUCKYCCTBEHHBIX U
CHUHTETHYECKHX MOTUMEPOB

XHUMHYeCKHI
SI3LIK "
CHMBOJIMKA

Hcrnone3oBaHue B yueGHOH npodeccHoHaTBHOH
ACATCIIBHOCTU XHWUMHUYECKUX TEPMHHOB W CHMBOJIUKH.
HaspiBanne u3yueHHBIX BewiecTs mo TPUBUAIBHOM WM
MEKAYHApOAHOH HOMEHKIIAType U OTpaXKeHHe COCTABA 3THX
COCNMHCHHIA C MOMOLIBIO XMMHYECKHX (opmyi. OTpaeHue
XHMHYECKHUX Imponeccon C IMOMOIIIBIO ypaBHeHI/Iﬁ
XUMUYECKUX peaKIfHii

XuMHUYecKHe
peakuuu

OOBbsicHeHHE CYLIHOCTH XUMHUYECKHUX IPOLIECCOB.
Knaccupukauus xumuueckux peaxumii 110 Pa3THYHBIM
IIpU3HAaKaM

XHMHYCCKHI
IKCMEPHMEHT

BhINo/iHeHHe  XHMHUYECKOTO 3KCIEpUMEHTa B IOIHOM
COOTBETCTBHM C TMpaBWJIAaMH TEXHHKH O€30IacHOCTH.
Habmopenue, ¢ukcuposanne u onmcanue pe3yJIbTaToB
IIPOBEJICHHOTO HKCIIEPUMEHTa

XuMHYecKas
HHpopmanus

[IpoBeieHHe  CaMOCTOATENBHOrO TMOMCKA  XHMUUECKOL
MH(QOPMALIMK C HMCMONB30BAHKEM Pa3JIMYHBIX HUCTOYHHUKOB
(HAy4YHO-TIONYIIAPHBIX  W3JAHHIA, KOMITBIOTEPHBIX  0a3
JTaHHBIX, pecypcoB Hurepuera); VICTIOJIB30BAHHE
KOMIIBIOTePHBIX TEXHOJOTHH it 06paboTKH M mepenadu
XUMHYECKOH WMH(QOPMAllMM M ee IIPeiCTABICHHS B
pasnu4HbIX hopmax

Ipoduabuoe n
npogpeccHoHATb
HO 3HAYHMOe
coJepKaHue

OO0bBsCHEHHE XUMHYECKHUX ABICHHUH, MOPOUCXOAAIIUX B
npupoze, ObITy M Ha npousBozcTBe. CoboneHuHe [IPaBUJI
OKOJIOTHYECKH TPAMOTHOIO TMOBENEHHS B OKPYXKAIOILeH
cpene. OuUEHKAa BIHSHHUS XUMHYECKOIO 3arpsi3HEHUS
OKpYJXKAIOIel Cpe/lbl HAa OPraHu3M 4YejoBeKa W JpyTue
)KMBBIE OPraHU3MBI.

Cobmonenue npasun 6e3omacHoro O0OpalleHHsI ¢ FOPIOYUMH
u TOKCUYHBIMU BELLECTBAMH, 11abopaTOpHEIM
obopynoBanueM. KpuTuueckas orenka JIOCTOBEPHOCTH
XMUMHYECKOH HHpOPMALIMK, MocTynamomed u3 Pa3HBIX
HCTOYHUKOB

BHUOJIOT' UsI

buogorus —

3HAKOMCTBO ¢ 0OBEKTAMU M3yYEHHS GHOIOIHH. Brisinenue
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COBOKYINHOCTD
HAYK 0 KHBOK
NpHpoae.
MeTtoabl
HAy4YHOro
MO3HAHHSA B
OHosI0rHHN

pomd  Onomormn B (hOpMUPOBAHUH COBpPEeMEHHOU
CCTCCTBCHHO-HAYYHOH KAPTHHBI MHPa H IIPAKTHYECKOIR
ACATCIIBHOCTHU JIIO ek

Kaerka

3HaKOMCTBO C KJIETOYHOM TEOPHEH CTPOEHUSI OPraHU3MOB.
[lonyyenue mnpencrasnenns o ponu OPTraHWYeCcKUuX u
HCOPraHMYCCKHX BEIIECTB B KJIETKe. 3HAHHE CTPOCHHS
KICTOK M0  pe3ynabTataM  pabOTBl  CO  CBETOBEIM
MHKPOCKOIIOM. YMeHHe OmHCHIBATh MHKpPOIIpenapaTsl
KJIETOK pacTeHHWH. YMEHHe CpaBHMBATH CTPOCHUE KIETOK
PacTeHHH U KHBOTHBIX 110 FOTOBBIM MUKpOIIpernapaTam

Opranuszm

3HaHHE OCHOBHBIX CIIOCOGOB PasMHOXEHHSI OpPraHHU3MOB,
CTaJIHH OHTOTrEHE3a Ha LIPUMMEPE YeIOBeKa. SHaHHe [IPUYHH,
BBI3BIBAIOLMX  HAPYIIEHHS B  pa3BUTHH OpPraHu3MOB.
YMeHHe I07b30BaThCs T'eHETHYECKOM TEPMHUHOJIOTHEH U
CHMBOJIMKOM, pellaTh MPOCTEHIINe reHeTHYecKue 3a7a4H.
3HaHue ocoOeHHOCTei! HacCJIeICTBEHHOH 54
HCHACJICICTBEHHOW H3MEHYHBOCTH H WX OHOJOrMYECKOM
POJIH B 3BOJIFOLIHH XHBOTO

Buna

YMeHue aHaIU3upOBATh U OLEHMBATH pasIHYHbIe THITOTE3BI
IPOUCXOXIACHUS JKHM3HM Ha 3emie. YMeHHe NpPOBOIUTE
onKcaHue ocobed OAHOro BHAA II0 Mopdosoruyeckomy
KpUTepHIO. PazBuTHE CIOCOGHOCTEI! SICHO M TOYHO W3/IAraTh
CBOHM  MBICIIH, JIOTHYECKH OGOCHOBBIBATh CBOK) TOYKY
SpPEHMs,  BOCIPUHUMATh M  aHAJIM3UPOBATH  MHEHHS
cobece/IHUKOB, NpU3HABasg IIPABO APYTOoro 4ejloBeKa Ha
HHOC MHEHME. YMEHHE JI0Ka3blBaTh POJCTBO YeIOBEKa H
MJICKOITUTAKOIINX, OOIIHOCTE M PABEHCTBO YEIOBEYECKHX
pac

IKOCHCTEMBI

3HaHHe OCHOBHBIX IKOJIOTHYECKUX (GaKTOpOB M MX BIMSIHHS
Ha  OpraHM3Mbl. 3HaHHE OTIMYHTENbHBIX MPHU3HAKOB
MCKYCCTBEHHbBIX COOOIIECTB — arposKOCHCTEM. ITony4yenue
MPCACTABICHAS O CXeMe OSKOCHCTEMBI HAa MpUMepe
6uoceprr.  JlemoncTparus YMEHHS TIOCTaHOBKM Iiejeii
ACATEIbHOCTH, IIIAHUPOBAHHWE COOCTBEHHOW MesATeNbHOCTH
AT NOCTMXKCHHUSL IOCTABICHHBIX LeNed, IpeaBHICHHS
BOSMOXHBIX  pPE3yJIbTaTOB I3THX JEHCTBHH, OpraHu3amuu
CAMOKOHTPOJIi W OLEHKM IOJyYEeHHBIX pe3yJIETaToB.
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OOyuenne cobmonennio mpaeun nopexeHus B npupose,
Oepe’KHOMY OTHOIIEHMIO K GHOJOrHYECKHM 00BeKTaM
(PacTeHHSIM M KHBOTHBIM M X COODIIECTBAM) M HX OXpaHe.

i YYEBHO-METO/IMYECKOE " MATEPH_{\JII)HO-TEXHH‘-IECKOE
OBECIIEYEHUE ITPOTPAMMBI YYEGHOU JANCIHAILINHBI
«ECTECTBO3HAHMUE)»

OcBoenne  nporpammsi y4eOHOH  IuCUMIUIMHEI  «EcTecTBO3HAHMEY
IpEANONaraeT Hajlu4due B NPO(eCCHOHANIBHONH 06pasoBaTeNbHOI OpraHu3allyH,
peanusyrolei o0pazoBarelbHyl0 IPOrpaMMy CpeHero 06ILero oOpa3oBaHus B
fipenenax ocsoenust OLIOII CIIO na Gase ocHOBHOro o6miero o0Opa3oBaHusl,
y4eOHOro kaGWHETa, B KOTOPOM HMEETCS  BO3MONKHOCTE obecrneynTh
00yy4arommmes: cBOGOTHBIH AoCTyn B MHTepHeT BO BpeMs yueGHOro 3aHSTHS W
NMePHO/ BHEYIEOHOM NESTeNHOCTH 00YYarOIHXCs.,

B cocras xabumneros no ¢busuxe, XHMHH, OHOJIOTHH BXOJST 1aG0paTOPHH ¢
71ab0paHTCKOM KOMHATOIA.

ITomelueHne kabGHHETOB GU3MKH, XUMHH, GHOTOMMH TOKHO YJOBIIETBOPATE
TpeboBaHuAM CaHUTAPHO-3MHIEMHOIOIHYECKHX npaBuil ¥ HopMaTuBoB (CanlIuH
2.4.2 Ne 178-02) u GBITH OCHAILEHO THIIOBBIM obopynoBaHHEM, YKa3aHHBIM B
HACTOSLINX TPEOOBAHUSAX, B TOM YHCJIE CICLHAIU3UPOBAHHON yueOHOM Mebennio U
CPEACTBAMHU OOYYEHHs, JOCTATOYHBIMH JUISl BBITIOJHEHMS TpebOBaHUH K YPOBHIO
TIOJITOTOBKH O0yYaroLIKXCs.

B xabuneTax momxHO GBITE MyJIbTHMEUIHOEe 000pyHOBaHue, IIOCPEACTBOM
KOTOpOro  y4acTHHWKM = OOpasOBaTeNLHOTO MpOIECcca MOTYT POCMATPUBATH
BU3yallbHYI0O  MHQOpMalMiO 1o  ¢u3MKe,  CO37aBaTh Npe3eHTalNH,
BHJICOMATEPHaJIbl, UHBIE JOKYMEHTBL.

B coctaB  yueGHo-Merommueckoro u MaTepHaIbHO-TEXHUYECKOTO
obecrieyeHus NpOrpamMMel y4eOHOH AUCHHUILUIMHEBI «EcTecTBO3HANHMEY BXOJISIT:

* MHOTO(YHKIIHOHAILHBIH KOMITIEKC nperojaBare’s;

* HarjIsAHbIe MOCOOMs (KOMIMIEKTHl yueGHbIX TaGiuL, [UIaKaTOB, IIOPTPETEI

BLINAIOIIHXCA YUCHBIX B 00J1ACTH €CTECTBOZHAHMS);

* HH(OPMAITMOHHO-KOMMYHHUKALIHOHHBIE CpelCTBa;

* 3KPaHHO-3BYKOBBIE [10COOUSI;

* KOMIUIEKT 3JIeKTPOCHA0KEeHHS KaOUHETOB;

* TEXHHUYECKHE CPEJCTBA O0YUEHHS;

* ACMOHCTPAllMOHHOE 000pyoBaHKe (0OIIEro HA3HAYEHHS U TeMATHYECKHe

HabOopEI);

* JabopatopHoe 000pymoBaHHME (OOLIEr0 HA3HAYEHHS W TEMaTUYECKHe

HabOpbl, B TOM 4YHCIe IS [OCTAHOBKH JE€MOHCTPALMOHHOTO H

YUCHHUYECKOI0 3KCIIePUMEHTA, PEAKTHBBI );
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* CTaTu4ecKue, AXHAMHYECKHE, IIEMOHCTpa].lHOHHBIe H pa3aTOYyHbIE

MOJEJIH, BKIIFOYasi HATYpalbHbIe OOBEKTHI;

* KOMIUICKT TEeXHUYeCKOH MOKYMEHTAIlHH, B TOM YuCIle 1acrnopra Ha

CpPeACTBa OOy4YeHHs, MHCTPYKUHH IO HX HCIONB30BAHUI0 H TeXHHKE

be3onacHocTy;

* OMOIMOTEUHBIH $oH/.

B  Oubnuoreynsiii doHx BXomsT Y4eOHHKH, y4eOHO-MeToquYeCKue
kommiektel  (YMK), obecrneunBaiomue ocBoeHue Y4eOHOW  IMCLUMIUHEL
«EcTecTBO3HaHHE», PEKOMEHIOBAHHbIC HIIH JOIYIIEHHBIE IJIS HCIOJB30BAHUS B
PO EeCCHOHANTEHRIX 00paz0BaTeILHBIX OpraHu3anmiIx, pean3yIoux
obpasoBarensHyIo [porpamMmy cpeasero ofumiero o6pa3oBaHHS B npeaenax
ocBoenust OITOIT CITO Ha 6Ga3e 0CHOBHOIO obuero o6pasoBanusl.

bubnnoreunsiii porn moxer GuiTh AOTIOJTHCH SHIMKIIONIE UMY, aTIaCaMH,
C/I0BapAMH, CIPABOYHUKAMH MO (U3UKE, XUMHH, OHonoruu, Hay4HO#M U HAYYHO-
NOMYJISIPHOK JTUTePaTypoOii CCTECTBEHHO-HAYYHOI'0 COZIEPIKaAHHS.

B poLECCe  OCBOGHMA  NPOTPaMMbl  y4eOHOM  MCIMILIMHEL
«EcTecTBO3HaHWEe» CTYIEHTBI JOMKHBI HMETh BO3MOXHOCTb  JIOCTYNA K
SJICKTPOHHBIM Y4Ye€OHBIM MaTepuanaMm o CCTECTBO3HAHHUIO, BKIIOYas (DU3UKY,
XUMHIO, OHOJIOTHIO, HMEIOUINMCS B CBODOZHOM Jl0CTYNe B ceru HurepHer
(37IEKTPOHHBIM KHHTaM, [IPaKTHKyMaM, TecTaMm, MaTepuanam EI'D u gp.).
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4. Ilpuxaz MunucrepcTBa 06pazoBanus u Hayku PO or 31 nexabpst 2015 r. N
1578 "O BHeceHuHM u3MeHeHHH B benepanbHblii roCyaapCTBEHHBIH
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00pa3oBaTeNbHBIM  CTAHZAPT  CPeIHEr0  obIiero obpazoBanus,
YTBEPX/JEHHEIH — @pHKasoM MHHHCTepeTBa 00pasoBaHus U HayKud
Poccuiickoit ®enepayu ot 17 mast 2012 r. N413".

llpumepHasi ocHOBHas obpasoBaTelbHas NPOrpaMMa CpENHEro OBIIEro
00paszoBaHHsi,  onOOpeHHas  peuwleHMeM  eepAIBHOrO y4e6HO-
METOJMYECKOro 00beAMHEH s 10 00lIeMy 00pa3oBaHMIO (IIPOTOKON OT 28
uroHst 2016 r. Ne 2/16-3).

IIncemo JlemapramenTa rOCYyTapCTREHHOIN MOJUTHKH B cdepe MOAroTOBKH
pabounx kampo u JIITO Munucrepcta o6pasoBaHus u Hayku PO ot
17.03.2015 Ne 06-259 «PekoMeHJauMu IO OpraHW3alUu MOJTy4YEHHUs
Cpe/lHero obmiero o6pasoBaHus B MpEJeNax OCBOCHHsS OGPa30BATENBHbIX
[pOrpaMM CpPeIHEro MpoQecCHOHATBHOTO 00pa3oBaHUs Ha 6a3e OCHOBHOTO
obuero  o0pa3oBaHHs ¢ ydeToM TpeboBaHuil  demepanpHBIX
TOCYapCTBEHHBIX 00pa3oBaTeNbHBIX CTAaHIAPTOB U MOJY4aeMOMH podecchu
HJIH CIICLMAJIBHOCTH CpeHEero nmpodeccuoHalIsHOoro obOpazoBaHusn»,

HuTepHeT-pecypcenl

0 N N W

9.

. www.class-fizika.nard.ru («Knaccuas nocka juis TI0003HATEIBHBIXY ).

Www.physiks.nad/ru («Du3rKa B aHEMAIAIX ).

. Www.interneturok.ru  («Bugeoypoxku 1o npeJMeTaM  IIKOJbHOMH

IIPOrPaMMBbD» ).

www.chemistry-chemists.com/index.html (31eKTpoHHBII KypHaIT «XUMHUKH
U XHMU).

www.pvg.mk.ru (omumnuana «IToxopu Bopo6seBsI ropsi»).
www.hemi.wallst.ru («Xumus. O6pasoBaTenbHbIH caiiT 11 ILIKOJILHUKOBY ).
www.alhimikov.net (O6pa3oBaTebHbIii CaifT 1JIsl IKOILHHKOB).

www.chem.msu.su (DnekTpoHHas 6ubaroreka o XUMHH ).
www.hvsh.ru (xypuan «XuMus B mkose).

10. www.hij.ru (xypHan «Xumus ¥ )KU3HBY).
[1.www.biology.asvu.ru (Best Guonmorus. CoBpeMeHHas GHONOIHS, CTaThH,

HOBOCTH, OHOIHOTEKA).

12.www.window.edu.ru/window (Exuzoe okHO mocTyma kK 06Gpa3oBaTesbHBIM

pecypcam MHTepHeTa rmo 6uosioruu).
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