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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o01reo0pazoBaTenbHON yueOHOMU JUCIUTUTUHBI
«EcTecTBO3HaHMe»  mpeaHazHAueHAa  JUIS  M3YYCHHMS ~ €CTECTBO3HAHHUS B
npodeccuoHaNbHbIX o0Opa3oBaTeIbHBIX OpraHu3alusIX, peanu3yronmx
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeIHero oOmero oOpa3oBaHUs B Ipejenax
OCBOGHHUSI OCHOBHOM TpodeccuoHaNbHON 00pa3zoBaTenbHON mporpammbl CIIO
(OIIOIT CIIO) Ha 6a3e OCHOBHOrO OOIIero oOpa3oBaHUS, MpPH TMOJATOTOBKE
CHEIUAINCTOB CPEJHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit DI'OC cpennero
o0miero oOpa3oBaHusl, IPEABSBIIEMbIX K CTPYKTYpPE, COACPKAHUIO U pe3ybTaTam
OCcBOeHHUsl y4eOHOW aucuurianHbl «EcTecTBO3HaHME», B COOTBETCTBHH C
PEKOMEHIALMsAMHU 10 OpraHU3alMK MOJIYUYEHHUs] CPEelHEro oo0Iero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENIbHBIX MPOTPaMM CpPEIHEro Npo¢ecCHOHATBLHOIO
oOpa3oBaHus Ha 0aze OCHOBHOrO oOHIEro oOpa3oBaHUS C Y4YETOM TPeOOBAHMIA
(denepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJy4yaeMoOil
npodeccur WIA CHIEIUaTIbHOCTH CpeaHero npodecCUOHAIBHOTO 00pa3oBaHUs
(mucbmo  JlemapTaMeHTa TrOCyAapCTBEHHOM TMOJMTUKM B cdepe MOArOTOBKH
pabouux kaapos u 1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanne nmporpammbsl «EcTecTBO3HaHME) HAMPABICHO HA JOCTHKEHHE
CIEIYIOIINX 1eJIe:

® OCBOCHHE 3HAHUUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MUpPA U
METOJIaX €CTeCTBEHHBIX HAyK; 3HAKOMCTBO C Hawnboyiee BaXHBIMH HICAMU U
JOCTHKEHUSIMU  €CTECTBO3HAHUS, OKA3aBIIMMH ONpPEIEISIONIee BIUSHUE Ha
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

® OBJIaJICHUEC YMEHUSMHU MPUMEHSITH MOJYyYCHHBIC 3HAHUSA ISl OOBSICHEHHS
SIBJICHUHN OKPYXAIOIIEr0 MUPA, BOCHPUITUS UHPOPMAIMN €CTECTBEHHO-HAYYHOTO
U Tpo(ecCHOHATBFHO 3HAYMMOIO COJAEPXKAHUSA;, PA3BUTHE HHTEIJUIEKTYalIbHbIX,
TBOPYECKUX CIOCOOHOCTEH W KPUTHYECKOTO MBIIUICHUS B XOJI€ MPOBEICHUS

IIPOCTENIINX HUCCIENOBAHNN, AHAIW3A SIBJICHUW, BOCHPHUATUS W UHTEPIpPETALUU
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€CTECTBEHHO-HAYYHON MH(POpMAIIHH;

® BOCIHUTAHHE YOCKICHHOCTH B BO3MOXXHOCTH TIO3HAHHS 3aKOHHOU
OPUPOALl M HCIONB30BaHUS JOCTUKEHUW €CTECTBEHHBIX HAyK [JIsl pa3BUTHUSA
[MBUJIM3AIIMH U MTOBBIIICHUS Ka4eCTBA KU3HU;

® MPUMEHEHHWE €CTCCTBEHHO-HAYYHBIX 3HAHUW B MPo¢eCcCHOHATHHOU
NEATEIbHOCTH M TOBCEJHEBHOM >KM3HM Juisi oOecriedyeHus Oe30MacHOCTU
KU3ZHENIEATEIbHOCTH; TPAaMOTHOTO WCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJOTHUMH;
OXPaHBbI 37I0POBbSI, OKPYKAIOIIEH CPeIbl.

B nporpammy BKIIIOYEHO cojiep KaHHUe, HApaBJICHHOE Ha (OPMUPOBAHUE
y CTY/JICHTOB KOMIIETEHIIMI, HEOOXOIUMBIX sl KauecTBeHHOro ocBoeHust OITOIT
CIIO Ha 06a3e ocHOBHOro 00I1ero 00pa3oBaHUs C MOJYYEHUEM CPEAHEro OOIIEro
oOpa3oBaHuUs; MPOTPaMMBbI TIOJIFTOTOBKY CieluaiucToB cpeaHero 3seHa (I1IICC3).

[Iporpamma yueOHON AUCHUIUIMHBI «ECTECTBO3HAHUE) SIBJISIETCS OCHOBOM
Ui pa3paboTku  paboyumx TporpamMM, B  KOTOPBIX MpodeccuoHaIbHbIC
oOpa3oBaTeNbHbIE OpraHU3alliH, peaJu3yIolme 00pa30BaTEIbHYIO MPOTPAMMY
cpea”ero ooOmiero oOpaszoBaHusi B mpeaenax ocBoeHust OIIOIT CIIO na 0Gaze
OCHOBHOTO 00IIIer0 00pa3oBaHUs, YTOYHSIOT COJEp)KaHHE Y4eOHOro maTepuarna,
MOCIIEIOBATEILHOCTh €0 M3yUeHHs, pacrlpeesieHne Y4eOHbIX 4acoB, TEMATHKY
pedepaToB (IOKIATOB), WHAMBUIYAIbHBIX TPOEKTOB, BHUIBI CAMOCTOSTEIBHBIX
pabor ¢ yuyeTtoMm crnenupuKH MpOrpaMM MOATOTOBKU CIHEIUATHCTOB CPEIHErO
3BEHAa, OCBaBaeMoO Ppo(heccuu MM CIeHaTbHOCTH.

[Iporpamma MOXET UCHOJB30BATHCA JPYTUMU MPOGeCcCHOHATHHBIMU
00pa30BaTeNbHBIMA  OpPTaHHW3AIUSIMHU,  PEATH3YIONUMU  00pa30BaTEIbHYIO
nporpaMMy CpeaHero ooOimero oOpa3oBaHHS B Tpeiesiax OCBOCHHS OCHOBHOMU
npodeccruonansHoit  oO6pazoBatenbHOM mporpammbl CIIO Ha 6a3e OCHOBHOTO

obmiero oopazopanus (IITICC3).



OBIIASI XAPAKTEPUCTHKA YYEFHOM JUCIUILIUHBI
«ECTECTBO3HAHMUME»

EcTecTBO3HaHME — HAayKa O SIBJICHUSX U 3aKOHAX Mpupojibl. COBpeMeHHOE
€CTECTBO3HAHHWE BKIIOYAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpacieid, U3
KOTOpPbIX HauOoyiee BAXKHBIMHU SIBISIIOTCS (PU3MKa, XUMUA W Ouonorus. OHO
OXBAaThIBACT IMIMPOKHUHA CIIEKTP BOMPOCOB O PA3HOOOPA3HBIX CBOMCTBAX OOBEKTOB
MIPUPOJIBI, KOTOPBIE MOKHO PaCCMaTpUBaTh KaK €JUHOE LIETIOE.

EcTecTBeHHO-HAyuHblC 3HAHUSA, OCHOBAaHHBIE HAa HHUX TEXHOJOTUU
bopMUPYIOT HOBBI 00pa3 >KuU3HU. BBICOKOOOpA30BaHHBIM YEIOBEK HE MOMKET
JUCTAHIIUPOBAThCS OT (PyHIAaMEHTaJbHBIX 3HAHUUA 00 OKpYXKAloIIeM MHpE, He
PUCKYSl OKa3aTbCsd OECHOMOUIHBIM B Npo(decCHOHaIbHOU AesTenbHOCTH. JIroboe
MEPCIIEKTUBHOE HAMPABJICHUE ACATEIbHOCTA 4YEJIOBEKA MPSIMO WA KOCBEHHO
CBSI3aHO C HOBOM MarepuanbHOM 0a30if U HOBBIMH TEXHOJIOTHSIMHU, M 3HAHUE UX
€CTECTBEHHO-HAYYHOU CYIITHOCTH — 3aKOH ycIexa.

EcrecTBO3HaHME — HEOThEMJIEMAsi COCTABIAIONIAS KYJbTYPBI: OMpEaesisis
MUPOBO33pEHUE YEJIOBEKa, OHO MPOHUKAET W B TyMaHUTAapHyIO cdepy, U B
OOIIECTBEHHYIO  JKM3Hb.  PallMOHAIbHBIM  €CTECTBEHHO-HAYYHBIH  METOJI,
chOpMHPOBABIIINUICS B paMKax €CTECTBEHHBIX HAayK, oOpa3yeT eCTECTBEHHO-
Hay4YHYI0 KapTHUHY MUpa, Hekoe o0pa3Ho-(puiiocodckoe 0000IIEHHUE Hay4YHBIX
3HAHUM.

OCHOBY eCTeCTBO3HAHUS TPEACTaBIsAeT (U3MKa — Hayka O MPUPOJE,
u3yvaroniasi Hauboyiee BaXKHBIC SIBJICHUS, 3aKOHBI M CBONCTBA MaTepUaIbHOTO
mupa. B (¢usnke ycTraHaBIMBAIOTCS YHHBEPCAJIbHBIE 3aKOHBI, CIPABEIJIUBOCTH
KOTOPBIX TOJTBEPKIAETCS HE TOJBKO B 3E€MHBIX YCJIOBHUSAX M B OKOJIO3EMHBIX
IPOCTPAHCTBAX, HO W BO Bced BceneHHoil. B 3ToM 3akiroyaercss OAWH U3
CYIIIECTBEHHBIX TMPU3HAKOB (u3uku Kak (yHAaMEHTaNbHOW Hayku. Dusnka
3aHMMAaeT 0CcO00€ MECTO CPE/IM €CTECTBEHHBIX HAYK, IOATOMY €€ MPUHATO CUUTATh
JUJEPOM €CTECTBO3HAHUS.

EcrectBO3HAaHNE Kak HayKa O ABJICHHUAX M 3aKOHAX IMPHPOAbl BKIIOYACT
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TaKXe OJIHY U3 BAXHEUIIINX OTPACIIEU — XUMHIO.

XuMHsT — HayKa O BeIIeCTBaX, HMX COCTaBE, CTPOCHHH, CBOICTBAX,
mpolieccax MpeBpalieHus, HCIOJIb30BAHUM 3aKOHOB XUMHUU B IPAKTUYECKOMN
NEATEIbHOCTH JIIOJIEN, B CO3JJaHUU HOBBIX MaTEPHAJIOB.

buonorus — cocraBHas YacThb €CTECTBO3HAHMS. JTO HayKa O J>XHUBOU
npupoge. OHa U3y4aeT pacTUTEIbHBIN, KUBOTHBIM MHUpP M YEJIOBEKa, MCIOJIb3Ys
KaK COOCTBEHHBIC METOJBI, TaK U METOABl JPYTrUX HAyK, B YaCTHOCTH (U3HKH,
XUMHUU U MATeMaTHKU: HAOJIIOJIEHUS, SKCIIEPUMEHTBI, UCCIEAOBAHUS C MOMOIIbIO
CBETOBOTO M 3JIEKTPOHHOTO MHMKPOCKOMa, OOpabOTKYy CTAaTHCTHYECKUX JaHHBIX
METOJaMH  MaTeMaTHYEeCKOWM CTaTUCTUKH W Jp. bHONOTHS  BBIABISET
3aKOHOMEPHOCTH, PUCYIIINE KU3HU BO BCEX €€ MPOSBJICHUIX, B TOM YHCIIe 0OMEH
BEILECTB, POCT, PA3MHOXKEHUE, HACJIEICTBEHHOCTh, H3MEHYMBOCTh, 3BOJIIOLIMIO U
Ap.

B mnpodeccuonanbHbIx 00pa3oBaTEIbHBIX OpPraHU3ALUAX, PEATU3YIOIIUX
o0pa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejeiax
ocBoerust OITOII CIIO na 6a3e ocHOBHOro 00mIero oOpa3oBaHUs, N3y4aeTCs
WHTErpUpOBaHHasl ydyeOHas IucuuIUiMHa «EcTecTBOo3HaHUE», BKIOYAIOLlas TPHU
paznena, obmagarone OTHOCUTEIbHON CaMOCTOSITEIbHOCTIO U IEJIOCTHOCTHIO —
«Dusukay, «Xumus», «bHOJIOTHsS» — 4YTO HE HAPYLIAET IPUBBIYHYKO JIOTHKY
€CTECTBEHHO-HAYYHOr0 00pa30BaHus CTYACHTOB.

[Tpu ocBoenun mnpodeccuit CIIO u cnenumanbHocterr CIIO corumanbHO-
PKOHOMMYECKOTO Y TYMaHUTapHOTO mpoduiel mpodhecCuoHaTIbHOr0 00pa3oBaHus
€CTeCTBO3HaHUE H3ydaerca Ha 0azoBoMm ypoBHe DPI'OC cpemnero ob6miero
oOpa3oBaHUs ¢ y4€TOM CIelu(pUKN ocBanBaeMoi podeccuu Wi CrernruaibHOCTH.

DTO BBIpaXKaeTcd B COJAEPKAHMM OOYy4Y€HHUs, KOJUYECTBE YACOB,
BBIZICIISIEMBIX Ha HM3yYCHUE OTICIBHBIX TEM MPOTPAMMBI, TIyOMHE WX OCBOCHHS
oOyJarommMMucsi, o0OBeMe U XapakTepe TMPAKTUYECKUX 3aHATUN, BHIAX
BHEAYAUTOPHOMN CaMOCTOSATEILHOM pabOThI CTYJIEHTOB.

B mpoumecce peanuzanuu  colepxaHUS — y4EOHOM — IUCIUIUIMHBI

«EcTecTBO3HAaHUE» 3HAYMMO HN3Yy4YCHHUC pasaciia ((CDI/ISI/IKa», KOTOpBIﬁ BHOCHUT
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CYILLECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHUI 00 OKpPY>KArOLIEM MUDE.

[Ipy w3yyeHun y4yeOHOro Marepuasa IO XUMHM W OHOJIOTUHU
1eJ1ecO00pa3sHO aKLUEHTUPOBAaTh BHUMAHHUE OOYy4aroOIUXCs Ha KU3HEHHO Ba)KHBIX
0o0BEKTaxX MPHUPOABI W OpraHM3ME UeJoBeKa. JTO ruapocdepa, atrmochepa u
ouocgepa, KOTOphIE PACCMATPUBAIOTCS ¢ TOUKH 3PEHUSI XMMHUYECKUX COCTABOB U
CBOMCTB, MX 3HA4YCHHUSA JUIA JKU3HEACATECIBHOCTU JIOJEH, 3TO COJAEpIKAHUE,
OCBEIIAIOIIEE POJIb BAKHEUIINX XMMHUYECKUX IJIEMEHTOB B OpPraHU3ME YEJIOBEKa,
BOIPOCHI OXPaHbl 370POBbsl, MPOPUIAKTUKH 3a00JEBAHUI U BPEIHBIX MPUBBIYEK,
NOCJIECTBUA HM3MEHEHHsI Cpelbl OOWTaHMsS 4elloBeKa U1 YeJIOBEYECKOM
LUMBUJTA3ALIH.

3aMeTHOE MECTO B COJACpP)KAHUM Y4YE€OHOW JUCHUIUIMHBI 3aHUMAaeT
y4eOHbII MaTepHall, HE TOJbKO (POPMUPYIOIIHNIA €CTECTBEHHO-HAYUYHYIO KapTHHY
MHpa y CTYJEHTOB, HO M PAaCKPBIBAIOIIUI MPAKTHYECKOE 3HAYEHUE €CTECTBEHHO-
HAy4YHBIX 3HAaHUU BO BceX c(epax KU3HU COBPEMEHHOI'O OOIIECTBA, B TOM YUCIE B
IYMaHUTapHOU cdepe.

B 1menom yuebnas aucuurummHa «ECTECTBO3HaHHE», B  COJCP)KAHUHU
KOTOPOH BEAYLIUM KOMIOHEHTOM SIBJISIFOTCSI HAy4YHbIE 3HAHUS U HAYYHBIE METOJIbI
NO3HaHMs, O3BOJISIET CHhOPMUPOBATh y OOYHAIOIIMXCS LEIOCTHYIO €CTECTBEHHO-
HAayyHYI0 KapTHMHY MuUpa, MOpoOyIuTh Yy HHUX HMOLMOHAIBHO-IIEHHOCTHOE
OTHOUIEHHWE K H3y4YaeMOMYy MaTepHally, TFOTOBHOCTb K BbIOOpY JAeHCTBUM
OINPEJEIICHHONW HANpPaBJICHHOCTH, YMEHHE KPUTUYECKN OLICHMBATh CBOU U UY)KHE
JIEUCTBUS U TIOCTYTIKH.

HNuTerpupoBaHHOe  coAep)KaHWE y4yeOHOM  JIMCUMIUIMHBI  MO3BOJISET
npenoaaBarensaM (pU3NKU, XUMUU U OMOJIOTUU COBMECTHO OPTaHU30BaTh U3yYEHHUE
€CTECTBO3HAHHUSA, HCIOJIb3ys] HMMEIOIIMECS YAaCTHbIE METOJUKH MPEnoiaBaHus
peaIMeTa.

Nzyuenue o011eo0pa3oBaTeIbHON yueOHOU JAUCLUILITAHBI
«EcTecTBO3HaHWe»  3aBepliaeTcs — IOJABEAEHHMEM  UTOroB B (Qopme
nuddepeHIIMPOBAHHOTO 3a4€Ta B paMKaX MPOMEKYTOYHON aTTeCTallH CTYJCHTOB

B mporiecce ocBoeHuss ocHoBHo OIIOIT CIIO ¢ mosnydeHueMm cpeaHero oOIIero
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obpazoBanus (IITICC3).

MECTO YUYEBHOM JJUCHUIIJIMHBI B YYEBHOM ILIAHE

VYyebnas nucuuminHa «EctecTBo3HaHUE) ABISETCS YYECOHBIM MPEAMETOM
no BbIOOPY M3 00s3aTeNbHOM mpeaMeTHON obnactu «EcTecTBEeHHBbIE HayKu»
®I'OC cpennero o61ero oopa3oBaHuI.

B npodeccuonanbHbix 00pa3oBaTENbHBIX OpPraHU3aLUAX, PEATU3YIOIIUX
o0pa3oBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejeiax
ocoerust OIIOII CIIO nHa 06a3e OCHOBHOro oOmiero oOpasoBaHus, ydeOHas
muctuiuinHa  «EctecTBo3HaHMe» wH3ydaeTcs B 0OIeo0pa30BaTEIbHOM  IIMKIIE
yuebHoro miana OIIOIT CIIO nHa 6a3e OCHOBHOro o0OmIEro 0Opa3oBaHUS C
oJTyuyeHueM cpeanero oomero odpazopanus (IITICC3).

B yueOnpix mmanax IIIICC3 wmecto  y4eOHOW  IUCIUILIMHBI
«EcrecTBO3HaHME» — B cOCTaBe 00LIE00pa30BaTEIbHBIX YUEOHBIX TUCHUIUIMH IO
BBIOOPY, (QOpMUPYEMBIX U3 00s3aTeNbHBIX TpeaMeTHbix obmacteit DOI'OC
cpeanero obuiero odpazoanus, s npodeccuit CIIO unu cnermansuocteit CITO

COOTBETCTBYIOIIETO MPodus MpodhecCuOHATFHOTO 00pa30BaHU.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIHUILJINHBI

OcBoeHue copepkaHus ydeOHOW aucuumumHbl  «EcTtecTBO3HAHME)

oOecreunBaeT JOCTHIKEHUE CTYACHTAMHU CIIAYIOIIUX PE3yIbTaTOB:

® JIUYHOCIHBIX:

~ YCTOMYMBBIA HWHTEPEC K MCTOPUU M JOCTHIKCHUSM B  OO0JIACTH
CCTECTBEHHBIX HaYK, YYBCTBO TOPJIOCTH 3a POCCUHCKUE €CTECTBCHHBIC HAYKH;

~ TOTOBHOCTb K IMPOJOIDKEHUIO 00pa30BaHus, MOBBIIICHUIO KBATN(UKAIIUY B
M30paHHONW TPO(ECCHOHATBLHON JIESATEIBHOCTH C WCIIOJIb30BAaHUEM 3HAHUH B
00J1aCcTH €CTECTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HaHUuC 3HAaYUMOCTH KOMHGTGHI_[I/Iﬁ B obnacTu
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€CTECTBEHHBIX HAayK [l 4YeJOoBE€Ka U OONIEeCTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTHUECKHE TOCTIKCHHSI B 007acTH (PU3WKH, XUMUW, OWOJOTHH IS
MOBBIIICHUS COOCTBEHHOTO HMHTEIJIEKTYaJIbHOTO pa3BUTUSI B  BBIOpaHHOM
npoecCHOHaNTEHOM eI TETbHOCTH;

~ YMEHHUE NPOAHAIN3UPOBATh TEXHOTEHHBIE MOCIIEICTBUS I OKPYKAKOLIEH
Cpelibl, OBITOBOW M MTPOU3BOJACTBEHHOM JIEATETLHOCTH YEJIOBEKA;

~ TOTOBHOCTb CaMOCTOSITEJILHO JOOBIBaTh HOBBIE JJiI CE0Sl €CTECTBEHHO-
Hay4YHbl€ 3HAHUS C WCIHOJIb30BAHMEM JUISI O3TOTO JOCTYHHBIX HCTOYHHKOB
uH(popManuu;

~ YMEHHUE YMOpaBisiTh CBOCH MO3HABATEIBHOUN AESITEIBHOCTHIO, MPOBOJIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYalIbHOTO Pa3BUTHS;

~ YMEHHUE BBICTPAauBaTh KOHCTPYKTHUBHBIE B3AMMOOTHOIICHUSI B KOMAHJIE T10
pelieHnIo 00IKX 3a7a4 B 001aCTH €CTECTBO3ZHAHUS;

® MemanpeoMemHuupix:

~ OBJIQJICHUE YMEHUSIMU W HABBIKAMHU PA3JUYHBIX BUJIOB IMO3HABATEIbLHOU
JEATEIIbHOCTH JIJIs1 U3yYEHHS Pa3HbIX CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPA;

~ MPUMEHEHWE OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOJCHUS, HAYYHOTO
AKCTIIEPUMEHTA) JIJIsi U3YUYCHUS PAa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa, C  KOTOPHIMHM  BO3HHUKAeT  HEOOXOJMMOCTh  CTaJKHUBAaThCS B
npodeccuoHanbHoM cdepe;

~ YMEHHUE ONpeJesaTh LEeIU U 3aadyu JeATebHOCTU, BBHIOMpATh CpEICTBa
JUISL X TOCTUKEHUS HA TTPAKTUKE;

~ YMEHHE HCIOJIb30BaTh  Pa3IMUHbICE HUCTOYHUKH JUJISI  MOJy4CHUs
€CTECTBEHHO-HAYYHOW WH(MOpMAIMU U OIICHWBATh €€ JOCTOBEPHOCTh IS
JIOCTHKEHUSI TIOCTABJICHHBIX 1I€JIEH U 3a]1a4;

® npPeOMemHbIX:

~ cOPMUPOBAHHOCTh  MPEJCTABICHUH O  I[EJOCTHONH  COBPEMCHHOM
€CTECTBEHHO-HAYYHOM KapTUHE MUpA, MPUPOAE KaK €IMHOM LEIOCTHOU CHCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJbI W O0OIIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX

MacmTadax BceneHnnoi;
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~ BJIAJICHUE 3HAHWSIMU O HanOOJiee BaXKHBIX OTKPBITUAX M JOCTIDKCHHSIX B
00JIaCTH €CTECTBO3HAHMUS, MIOBIIMSBIINX HA SBOIIOIUIO TIPEICTABICHUN O TIPUPOJIE,
Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

~ cOpMHUPOBAHHOCTh YMEHHUS TMPUMCHATh €CTCCTBCHHO-HAYYHBIC 3HAHUS
JUIS OOBSICHCHHS OKPYIKAIOIIMUX SIBJICHHWMA, COXPAHCHHS 3JI0pPOBbsS, 0OeCIIeUeHUs
0€30MacHOCTH  KU3HENEATCIbHOCTH, OCpPS)KHOrO0 OTHOIICHHUS K  IPHUPOJIE,
PaIMOHAIBHOTO TPUPOJIOIOIB30BAHUS, & TAKKE BBITIOJHEHUS] POJH TPAMOTHOTO
MOTPEOUTENS;

~ cOpPMHUPOBAHHOCTh TPEACTABICHUN O HAYYHOM METOAC ITO3HAHMS
TIPUPOIBI U CPEJICTBAX M3YUYCHHS] METaMHUpa, MAaKpOMHpPAa U MUKPOMHUPA; BIIaJCHUE
prUeMaMi €CTECTBEHHO-HAYUHbIX HAOI0/IEHUN, ONIBITOB, UCCIEAOBAHHUMN U OLICHKU
JIOCTOBEPHOCTH TIOJyUYCHHBIX PE3yIbTaTOB;

~ BJIaJICHUE TIOHATUMHBIM anmapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOINIUM
MO03HABATh MUP, YYaCTBOBATh B JIUCKYCCHUSIX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCIIOJIP30BaTh  pPA3IMYHbIE  WCTOYHWUKM  WHpOpMAnuM I8 MOATOTOBKHU
COOCTBEHHBIX pabOT, KPUTHYECKHA OTHOCUTHCS K coobmenussMm CMU, conepxarium
HAy4YHYIO HH(OpMaLHIO;

~ cOPMUPOBAHHOCTh YMEHUW TMOHUMATh 3HAYUMOCTHh ECTECTBEHHO-
HAyYHOTO 3HAHUS JUTSI KOKJIOTO YeJIOBEKa HE3aBUCUMO OT €ro MpodecCHOHATbHON
NEeATEeILHOCTH, pa3inyaTh (DAKThI W OICHKH, CPAaBHUBATH OICHOYHBIC BBIBOJIBI,
BUJIETh WX CBSI3b C KPUTEPUSIMH OILICHOK U CBSI3b KPHUTEPUEB C OMpPEACIICHHOMN

CHUCTEMOU IIEHHOCTEH.
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COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

XUMUs

OBIIAA U HEOPTAHUYECKASA XUMMUA

Beenenue
XrMHUYecKas KapTHHA MHUpAa KaK COCTaBHAs 4acThb €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. Pob XMMHUHU B )KU3HU COBPEMEHHOI'O 00ILIECTBA.
[IpumMeHeHne NOCTHMKEHUI COBPEMEHHOM XMMHUU B T'yMaHUTapHoOU cdepe
NESITEIbBHOCTH OOILECTBA.
XUMHUYECKOE cofepKaHne y4eOHON AUCHUIUIMHBI «EcTecTBO3HAHUE)» MpU
ocBoeHnu crnenuainbHocTed CIIO conuanbHO-3KOHOMUYECKOTO U TYMaHUTAapHOTO

npoduieit mpodecCHoHaTIBHOT0 00pa30BaHUsI.

OcCHOBHbBIC IOHATHUSA U 3aKOHbI XUMHU

[Ipenmer xumuu. BemectBo. Atom. Monekyna. XUMHUYECKHNM DJIEMEHT U
dbopwmpbl ero cymectBoBanus. [IpocThie U CI0KHBIE BEIIECTRA.

OTpaxeHrne XMMHYECKHUX CHOKETOB B MPOU3BEICHUSX XYHAO0KECTBEHHOMU
JIUTEPATYPHI U HCKYCCTBA.

Jemoncmpayuu

Habop Mozeneil aToMOB 1 MOJIEKYIL.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMHHM. Macca aTOMOB H
Mosekyld. OTHOCUTEIbHBIE aTOMHAas W MoOJeKyIsipHas Macchl. KoinuecTBo
BemiectBa. IlocrosnHas ABoragpo. MonsipHas wmacca. 3akoH  ABOraapo.
MounsipHbIil 00BEM Ta30B.

KosimuecTBEHHbIE M3MEHEHUS B XMMHUH KaK YacTHBIM CiIydail 3aKOHOB
Iepexo/ia KOJIMYECTBEHHBIX MU3MEHEHUM B KaudecTBeHHblE. M. B. JloMOHOCOB —
«TEPBBIM PYCCKUN YHUBEPCUTET).

I/IJ'IJ'IIOCTpaHI/II/I 3aKOHa COXPaHCHUA MACChl BEIICCTBA.
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Hepunonnuecknii 3akon u Ilepuoauyveckass cucreMa XUMHYECKHX

jemenToB /I. U. MenaesieeBa

OtkpeiTnie  Ilepmoanueckoro  3akoHa. Ilepuogmueckas — cucrema
xumudeckux snemenToB 1. 1. Menneneena.

3nauenne Ilepuomnueckoro 3akoHa u  llepuoauyueckol  CUCTEMBI
xuMmudeckux aneMeHtoB JI. M. MenaeneeBa sl pa3BUTHS HAYKM U MOHUMAaHUSA
XUMHYECKOW KapTUHBI MUpAa.

. 1. MenneneeB 06 00pa3oBaHUU U TOCYIAPCTBEHHOMN MOJIUTHKE.

Hemoncmpauusn

Paznuunsie popmel [lepuoaudeckoit cucTeMbl XMMUYECKHX d1eMeHTOB [1.

H. Menneneesna.

Crtpoenue BemecrBa
KoBaneHTHas cBsi3b: HenoJisipHas U nojsipHas. onHas cBsi3b. KaTHoHBI 1
aHUOHBI. MeTannueckas CBs3b. BonopoiHas CBS3b.
Hemoncmpauusn
OO6pa3upl BEIIECTB M MaTEPHATIOB C Pa3IMYHBIMU THUIIAMH XHUMHYECKOU

CBi3H.

Bonaa. PactBopsl
Bona B mpupone, ObITy, TEXHUKE W Ha Tpou3BojcTBe. Dusznueckue u
XUMHUUYECKHE CBOMCTBA BOABL. ONpecHeHUE BOAbL. ArperaTHble COCTOSIHUS BOJBI U
€€ NepPeX0/Ibl U3 OJHOTO arperaTHOr0 COCTOSIHUS B IPYTO€.
Hemoncmpauusn

duznyecKue CBOMCTBA BOJBI: IOBCPXHOCTHOC HATSXKCHHUC, CMAYHBAHUC.

XuMu4ecKue peakiuuu
[Tonatue o xumMuyeckou peakiuu. Tunel XuMudeckux peakuuii. CKopocTb

pPCaKu 1 (I)aKTOpr, OT KOTOPBIX OHA 3aBHUCHUT.
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Hemoncmpayusn

XUMHYECKHE pCaKru € BBIACJICHUCM TCILJIOTHI.

Heopranuyeckue coefuHeHUs

Knaccudukanuys HeopraHUYeCKUX COEIUHEHUM M UX cBoicTBa. OKCHUBI,
KHCJIOTBI, OCHOBaHUs, COJIH.

[Tonsitue o rugponuse coseid. Cpena BOAHBIX PACTBOPOB COJIEH: KHCIIAs,
HEUTpalibHas, 1eaoyHas. Bogopoansiit nokasarens pH pactsopa.

Metambl. O0mue pru3ndeckue 1 XUMHYECKHE CBOMCTBA METAILJIOB.

Hemeramnbl. O0miast XxapakTepucTUKa IIaBHBIX MOATPYII HEMETANIOB Ha
IIpUMeEpe TaJOreHOB.

Baxneimme COEIWHEHUS METALUIOB M HEMETALUIOB B IIPUPOJE W
XO3MCTBEHHOM JEATEIBHOCTH YEIIOBEKa.

Metamipl W CIUIaBbl KaK XyAOXKECTBEHHbIM Marepuas. CoeauHeHus
METaJUIOB KaK COCTaBHAas 4YacThb CPEICTB H300pa3uTEIbHOTO HMCKYCCTBA.
HemeTaibsl U MX COEJUHEHMsI KaK COCTaBHAs 4acThb CPEICTB M300pa3uTEIbHOIO
HCKYCCTBA.

Jemoncmpayuu

B3anmojeiicTBuE METAUIOB ¢ HEMETAJIIaMHU (IIMHKA C CEPOl, aTFOMUHUS C
10/10M), pacTBOpaMH KUCJIOT U HIEJI0YEH.

['openue MeTannoB (LIMHKA, Kelle3a, MarHus) B KUCJIOPO/IE.

B3auMopencTBre a30THOM W KOHLICHTPUPOBAHHOM CEPHOM KHUCIOT C
MeZIbl0. BOCCTaHOBUTENBHBIE CBOMCTBA METAIIIOB.

Ilpakmuueckue 3anamus

Onpenenenue pH pactBopa cosneil.

B3auMopaencTBre METAIIIOB C pACTBOPAMU KHUCJIOT U COJIE.

14



OPTAHNYECKASA XUMUSA

Oprannyeckue coeMHEHUSA

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

VYrnesonoponsl. [IpeaenbHble U HenmpenenbHbIE YriieBoaoposl. Peakius
nosmMmepusauu. [IpupoaHble WCTOYHHMKHM YIJIEBOJOPOJOB. YTJIEBOJOPOIbI Kak
OCHOBA  MEXIYHapOJHOTO  COTpyAHMYECTBA M  BaXKHEHUIIMH  MCTOYHUK
dbopmupoBanus OropxeTa PO.

Kucnoponconepxamme  opranudeckue — BemiectBa.  lIpencraBurenu
KHCIJIOPOACOJEPKAIIUX OPraHWYECKUX COEAVMHEHUI: METHUJIOBBIM M ATHIOBBIA
CIUPTHI, IITULUEPHUH, YKCYCHasl KUCJIOTA. JKUPBI KaK CII0KHBIE 3(DUPBI.

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

VYTreBoibl: TII0K03a, Kpaxmall, HEeJUTi0JI03a.

A3orconepkamue OpraHM4ecKUe COECOUHEHUs. AMUHBI, aMHUHOKHCIIOTBI,
oenku. CTpoeHne u Onogoruyeckast PyHKIus OCIKOB.

Jemoncmpavyuu

[TonyyeHue 3TuaeHa U €ro B3aMMOJEHCTBHE C PaCTBOPOM IEpMAaHIaHaTa
KaJiis, OpOMHOM BOJOH.

KauecTBenHas peakiusi Ha TIUIEPUH.

[{BeTHBIC peakiuu OEIKOB.

[Inactmaccel u BosiokHa. IloHsTHME O mMIacTMaccax W XUMHYECKHX
BOJIOKHaX. HaTypanbHble, CHHTETHUECKHE U HCKYCCTBEHHBIE BOJIOKHA.

[IpumeHenue  moAMMEPOB B MPUKIAJHOM U KIACCHYECKOM
U300pa3UTEILHOM UCKYCCTBE.

Hemoncmpayusn

PaznuuHbie BUJbI IIJIaCTMAaCC 1 BOJIOKOH.

XUMHUA 4 KU3Hb
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XAMHSL W OpraHv3M 4YelOBeKa. XHWMHUYECKHE 3JIEMEHTHl B OpraHU3Me
yenoBeka. OpraHudeckue W HeopraHudeckue BeniecTBa. OCHOBHBIE KU3HEHHO
HEOOXOIMMbIE COCIUHEHHUs: OENKU, YTIeBOJAbI, >KUPbI, BUTAMUHBI. YTJIEBOJbl —
IJIaBHBIM UCTOYHUK DYHEPTUM OpraHns3Ma. Poib )knupoB B oprannsme. X0JIeCcTepuH U
€r0 POJIb B 3I0POBBE YEIIOBEKA.

MuHepanbHble BeHIECTBA B NPOJYKTaX IUTAHUS, MUIIEBbIE JT00aBKH.
COanancupoBaHHOE MUTAHUE.

Xumus B ObiTy. Boga. KauectBo Boabl. Morollue U YUCTSIIME CPENICTBA.
[IpaBuiia 6e3omacHO pabOThI CO Cpe/IcTBaMU OBLITOBOM XUMUHU.

Ponp XUMHMUYECKHMX DJJEMEHTOB B JKM3HHM pacTeHUd. Y I00peHwus.

XHUMHYECKHE CpCACTBa 3allIUTHI paCTeHHﬁ.

BNOJIOTUA

buoJiorust — COBOKYNHOCTH HAYK O ’KUBOM MPUPOJIE

MeToabl HAYYIHOI'O MO3HAHUA B OHOJIOTMH

JKuBas mpupojia Kak 00beKT U3yYeHUsT OMOTOTHH. MeToabl NCCISI0BaAHUS
YKUBOM MpUpoAbI B Orosoruu. OnpeiesiecHue )KU3HA. Y POBHH OpraHU3aINH KU3HH.
Hemoncmpayuu

YPpOBHU OpraHu3anvy KU3HU. MeTo bl TO3HAHUS KUBOU IIPUPOIBL.

Kierka
Hctopust nzydyeHust kieTku. OCHOBHBIE IOJIOXKEHUS KJIETOYHOM TEOpHHU.
Krnerka — cTpykTypHO-(pyHKIIMOHANIbHAS (JIeMEHTapHAsl) €AUHUIIA KU3HU.
Crpoenne knetkd. [IpoxkapuoTbl WM SyKapuOTbl — HU3IIME U BBICIIUE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKHA 3yKapHOT.
Knerounoe sapo. @yHKIus sjapa: XpaHEHHE, BOCIIPOM3BEACHHME U Iepeaaua
HACJIECTBEHHOW HWH(GOpMALIUU, PETYISIUsS XUMHYECKONH AaKTUBHOCTHU KIIETKU.

CrpykTypa u GyHKIHHA XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
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buonornyeckoe 3HaUY€HHE XHWMHUYECKHX »3JeMEHTOB. Heopranmueckue
BEIIECTBA B COCTaBE KJIETKU. PoJIb BOJBI KAaK pPAacTBOPUTENS U OCHOBHOTO
KOMITIOHEHTa BHYTPEHHEW Cpeibl OpraHu3MOB. YTJIEBOJIbI M JUMUIBI B KIETKE.
Ctpyktypa u Owmonormdeckue QyHKIUH OenkoB. CTpoeHHE HYKICOTHIOB H
cTpykrypa noqunykiaeotuaubix nenei [JHK u PHK, AT®.

Bupycel u 6akrepuodaru. Heknerounoe ctpoeHue, KU3HEHHBIH LUK U
€ro 3aBHUCHUMOCTh OT KJICTOYHBIX (OpM >KuW3HH. Bupycel — Bo3OyauTenu
WHMEKIMOHHBIX  3a0oieBaHuid;  moHaTHe 00  OHKOBHpycax.  Bupyc
uMmMmyHoaeduimta yenoeka (BIY). Ilpopunakrika BUY-undpexumm.

Hemoncmpayuu

CrtpoeHne MOJEKyIIbl OelKa.

Crpoenne monekynl JIHK.

CtpoeHue KIETKH.

CtpoeHure KIETOK TPOKAPUOT U IYKapHOT.

Crpoenue Bupyca.

Ilpakmuueckue 3auamus

HaOnronenne KIEeTOK pacTeHUl W KUBOTHBIX TOJI MHKPOCKOIIOM Ha
rOTOBBIX MUKPOIIPENAPATAX U UX OMHUCAHUE.

CpaBHEeHHUE CTPOCHHUS KJIETOK PACTCHUN U )KMBOTHBIX.

Oprannsm

Opranusm — equHoE 11e10e. MHOTOOOpa3ue OpraHu3MOB.

OOMeH BeIeCTBOM U DHEPTUeH C OKpY Kalolle cpeioi Kak He00X0IUMOe
YCIJIOBUE CYIIECTBOBAHUS KUBBIX CHCTEM.

CrocoOHOCTh K CaMOBOCTIPOM3BEACHUIO — OJHA W3 OCHOBHBIX
O0COOEHHOCTEH KUBBIX OpraHU3MOB. JleeHne KJIEeTKU — OCHOBA POCTa, Pa3BUTUS U
pa3MHOXEHHUsI OpraHu3MoB. becmonoe pasmHoxkenue. I[lomoBoit mporecc u
M0JIOBOE pazMHOXKeHHe. OII0I0TBOPEHHE, €ro OMOJIOTMYECKOe 3HAUCHHE.

[lonsitTue 00  WHAMBUAyaTbHOM  (OHTOTEHE3),  AMOPHOHAIBHOM

(amMOpuorene3) M NOCTAIMOPHUOHAIBHOM pa3BUTHU. WHIUBUIYyallbHOE pa3BUTHE
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YEJIOBEKA U €T0 BO3MOXHBIC HAPYIIICHHUS.

OO6mme mnpeacTaBieHUS O  HACICACTBEHHOCTM U HW3MEHYMBOCTH.
['eHeTHyecKkass TEPMHUHOJIOTHS M CHMBOJIMKA. 3aKOHOMEPHOCTH HAacjeJI0BaHUs.
Hacnenosanue mnpusHakoB y uenoBeka. [lomoBeie xpomocombl. ClemieHHOe ¢
MmoJioM HacienoBaHue. HacnencTBeHHbIe OOJE3HM YENOBEKa, WX MPUYUHBI U
npodunakTruka. CoBpeMeHHbIE MTPEJCTABICHHS O T'eéHE U T'eHOME.

['eHeTHUecKkre 3aKOHOMEPHOCTH W3MEHYMBOCTH. Kiaccudukarus ¢opm
W3MEHYNBOCTU. BiMsiHUEe MyTareHOB Ha OpraHU3M YeJIOBEKa.

[IpenMer, 3a7a4 U METOMABI CEJICKIUU. |'€HETUYECKUE 3aKOHOMEPHOCTH
cenekuuu. Yuenue H. . BaBuiioBa o nieHTpax MHOrooOpasus U MPOUCXO0XKICHUS
KYJbTYPHBIX pacTeHHui. BuoTexHomorus, ee JOCTHKEHUS, TIEPCIIEKTUBBI Pa3BUTHUS.

Hemoncmpayuu

OOMeEH BEIECTB U MPEBPAICHHS YHEPTUH B KIIETKE.

Jlenenuie k1eTku (MUTO3, MEHO03).

Crioco0bl 6ecros0oro pa3sMHOKEHHS.

Onao10TBOpEHUE Y PACTEHUN U KUBOTHBIX.

NuauBuyalbHOE Pa3BUTHE OpPTaHU3Ma.

HacnenctBeHnnsie 00Jie3HU YeIOBEKa.

Bimsaue ankoronm3mMa, HAQpKOMaHUW, KYpEeHUs Ha HACJIEACTBEHHOCTbD.
MyTtanumu.

MopaudukanimoHHas ”3MEHIUBOCTb.

[{eHTpBI MHOTOOOPA3Ms U TIPOUCXOKICHUS KYIbTYPHBIX PACTCHHUH.

HckyccTBeHHBINH OTOOD.

HccnemoBanns B 00J1acTH OMOTEXHOIOTHH.

Ilpakmuueckue 3anamus
Pemrenre arieMeHTapHBIX TEHETUYSCKUX 3a71a4.
AHalM3 W OIGHKAa JTHYCCKHX AacCleKTOB Pa3BUTHSI  HEKOTOPBIX

I/ICCJIe,ZLOBaHI/IfI B OMOTEXHOJIOTHH.
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Bun

OBONIOIIMOHHAS TEOpUsi U €€ poiib B (POPMHUPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTWHbI Mupa. Bun, ero kpurepuun. Ilomymsmus kak
CTPYKTypHasi €IMHHMIIA BHAAa W 3BOJIONUH. CHUHTETHYECKass TEOpHUsS HBOJIIOLUHU
(CTD). IBmkyiiue cuiibl HBOIIOIUMHU B cooTBeTcTBUM ¢ CTO.

Pesynbrarel sBomonuu. CoxpaHeHHE MHOTooOpas3usi BUJOB KaK OCHOBa
ycToiunBoro pa3sutus 6uochepsl. [Ipuunnbl BeiMupanus BUI0OB. buonorunueckuii
nporpecc 1 OMOJIOTHYECKUI perpecc.

['Mnore3sl NPOUCXOXKACHUS KU3HU. Y CIOKHEHUE JKUBBIX OPraHM3MOB Ha
3emsie B MpPOLECCE OBOJIOUMHU. AHTPONOT€HE3 U €ro 3aKOHOMEPHOCTH.
JlokazarenpcTBa  pOACTBA  4YEJNOBEKA €  MIICKONUTAOIIMMM  >KMBOTHBIMHU.
Okosornyeckre  (aKTOpbl  AHTPONOrEHEe3a:  YCIOKHEHUE  MOMYJISLIHUOHHOM
CTPYKTYpPBI BHJA, M3TOTOBJICHUE OPYAMHM TpyAd, MEPEXO] OT PACTUTEIBHOIO K
CMEUIaHHOMY THIy IUTaHUS, MCIOJb30BaHUE OTHs. [losBIIEHHWE MBICIUTEIBLHOU
NEATEIBHOCTH U YJIEHOPa3AeabHOM peun. [IponcxoxaeHne yenoBeyecKknx pac.

Jemoncmpayuu

Kpurepuu Buna.

[Tonynsauus — CTpyKTypHas €eAMHULA BUAA, €AUHNALA SBOJIOLUH.

JIBHKyIIHE CHIIBI SBOITIOLUH.

Bo3HukHOBeHHE W MHOrooOpasWe  MNPUCHOCOOJEHUH Yy
OpraHU3MOB.
Penkue u nucuesaroniyie BUAbL.

JIBHKyIIMEe CUIIBI aHTPOIIOTeHE3A.

[Iponcxox1eHHE YEI0BEKa U YEITOBEYECKUX PacC.

Ilpakmuueckue 3anamus

Onucanue ocobelt Bua Mo MOpQoJIOTUUECKOMY KPHUTEPHUIO.

AHanu3 1 OLEHKA Pa3IuYHbIX TUIIOTE3 MPOUCXOKICHHUS )KU3HU.

AHanus u OLCHKA PA3JIMYHbIX I'MIIOTE3 IMPOUCXOKACHHA YCIIOBCKA.
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JKOCHCTEMBI

[Ipeamer m 3amauu SKOJOTHHU: YYeHHE 00 DKOJIOTHYECKHX (aKTopax,
y4eHHe 0 COO0IIecTBaXx OPraHu3MOB, yueHHE 0 brocdepe.

Dkosornyeckne (HakTOpbl, 0COOCHHOCTH UX BO3JIEHCTBHI. DKOJIOTHISCKAST
XxapakTepucTuka Buna. [loHsATHE 00 SKoMOrMUeckux cucreMax. Llemu muranus,
Tpoduyeckrue ypoBHH. broreorieHo3 Kak SJKOCHUCTEMA.

buocdepa — rmobampHas skocucrema. Yuenne B. WM. Bepuaackoro o
ouocdepe. Ponap xuBeIX opranu3smMoB B Oumocdepe. buomacca. buonornueckuit
KpyroBopoT (Ha MpuMepe KpyroBopora yrieponaa). OCHOBHBIC HaIpaBICHUS
BO3JIEMCTBHUS  4ejoBeka Ha Ouochepy. TpaHchopmamuss  e€CTECTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCUCTEM (arporeHO30B).

Hemoncmpayuu

DkoJoruyeckue PakTopbl U UX BIUSHUE Ha OPTAaHU3MBI.

MeXBUIOBbIE OTHOILICHUSA: Iapa3UTU3M, XHUIHUYECTBO, KOHKYPEHIIUA,
CUMOMO3.

SApyCHOCTH PaCTUTENLHOTO COOOIIECTRA.

KpyroBopot yriepoaa B 6uocdepe.

3anoBenHUKY U 3aka3Huku Poccuu.

Ilpakmuueckue 3anamusn

CocraBneHue cxeM nepegadyu BeIeCTB U SHEPruM (LIeTel MUTaHus).

CpaBHUTEIIbHAS XapaKTEePUCTHKA  TPHUPOIHBIX HKOCUCTEM u
arpodKOCUCTEM CBOEH MECTHOCTH.

Pemenne skoIOrHIecKux 3aaad.

AHamn3 ¥ OIEHKAa IIOCJIIEACTBHM COOCTBEHHOW JESITEILHOCTA B
OKpYXKarollel cpejie, TII00ATbHBIX YKOJIOTHUSCKHUX MPOOJIEM U IMyTel UX PeIICHUS.

IKcKypcuu

Mmuoroo6pasue BumoB. Ce30HHBIE U3MEHEHUS B MPUPONE (OKPECTHOCTH
npodecCUOHAILHON 00pa30BaTEIbHOM OPraHU3aIINH ).

EcTecTBeHHBIE M HCKYCCTBEHHBIE  JKOCHCTEMBI  (OKPECTHOCTH

npodecCUOHAIBHOM 00pa30BaTeIbHON OpraHu3aIum).
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OU3UKA

BBenenue
®duszuka — QyHIaMeHTaNbHAs HayKa O MpHupoje. EcTrecTBeHHO-HAyUHBIH
METOJI II03HAHMS, €70 BO3MOKHOCTH Y TPAHULIBI IPUMEHUMOCTH.
EAvHCTBO 3aKOHOB IIPUPOABI M COCTaBa BEIIECTBA BO DBceseHHOM.

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

MexaHuka

Kunemarnka. Mexannueckoe nBmxeHne. Cucrema orcuera. TpaekTopus
nwkenus. Ilyte. Ilepememenue. PaBHOMEpHOE NIPSMOJIIMHEWHOE JBUKECHUE.
CkopocTb. OTHOCHUTENBHOCTh MEXAHWUYECKOTO JBWKECHUSA. 3aKOH CJIOKECHUSA
ckopocteil. CpenHssi CKOpPOCTh MPH HEPABHOMEPHOM JBUKEHHUHU. MTHOBEHHas
cKopocTh. PaBHOYCKOpEeHHOE MIPSMOJIMHEHHOE JIBIKEeHUE. Y ckopenue. CBOOOIHOE
MaJICHHE TEJL.

Junamuka. Macca u cuna. B3aumoneiictBue Teia. 3aKOHBI JUHAMHUKH.
Cwuutbl B ipupoe. 3aKOH BCEMUPHOTO TSATOTEHHS.

3aKkoHbl COXpaHEHHs B MexaHuke. Mmmynbc Tena. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBWKeHHE. Mexanuueckass pabora. MOIIHOCTS.
Mexannueckas sHeprus. Kunernueckas sHeprus. Kunernueckas sHeprus u
pabora. IloreHuuanbHas 3HEPrusi B TPaBUTAIMOHHOM TOJIE. 3aKOH COXpaHEHUS
IIOJIHOM MEXAHUYECKOM JHEPIUH.

Hemoncmpauuu

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS.

Bubl MeEXaHMYECKOTO JBUKEHUS.

NuepTHOCTH Tell.

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

PaBeHCTBO W NPOTUBOIOJOXKHOCTh HANPABICHUS CWJI JACUCTBUA U

HpOTHBOHCﬁCTBHH.
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HesecomMmocTs.

PeakTruBHOE IBMKEHUE, MOJEITH PAKETHI.
W3mMeHeHne 2HEpTrun MPU COBEPILICHUH PaOOTHI.
Ilpakmuueckoe 3anamue

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

OcCHOBBI MOJICKYJISAPHOU (PU3UKH U TEPMOAUHAMUKH

MonekynsipHass gusuka. ATOMHUCTUYECKAs] TEOpPHUsl CTPOCHHS BEIIECTBA.
HaGnrogeHuss v ONBITBHL, TMOATBEPKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE
BelllecTBA. Maccel U pa3Mepbl MOJIEKYJ. TennoBoe NBHKEHUE YACTHI] BEIIECTBA.
bpoyHoBckoe nBwxkenue. MpaeanpHblii ra3. Temmeparypa Kak Mepa CpeaHeu
KMHETUYECKOW YHEPTUM YaCTHULl. Y PAaBHEHUE COCTOSHUS UICABHOTO ra3a. Moenp
*Kuakoctd. lloBepXHOCTHOE HaTs)KEHHE W cMauduBaHue. Kpucrtawdueckue u
amMop(HBIE BELIECTBA.

Tepmonunamuka. BHyTpenHsisi sHeprus. Pabora u Teruoornada Kak
CrocoObl M3MEHEHWs BHYTpeHHeW »3Hepruu. l[lepBblii 3aKOH TEPMOIWHAMUKH.
TerioBbie MallIMHBI U X IPUMEHEHUE.

Jemoncmpayuu

JIBrkeHne OpOYHOBCKUX YaCTHII.

Hudbdysus.

SIBieHM MOBEPXHOCTHOTO HATSKEHUSI U CMAYMBAHMUSL.

Kpucramibl, amopdHbie BEelECTBa, KUAKOKPUCTALITNYECKUE TENA.

W3meHeHne BHYTpEHHEW SHEPTUU TeJ MPU COBEPIICHUH PaOOTHI.

OCHOBBI YJIEKTPOAUHAMUKHU
DOnekTpoctarnka. B3anmoneilcTBUE 3apsSKEHHBIX Tel. ODJIEKTPUUECKUU
3apsAd. 3aKOH  COXpaHEHUs  JJEeKTpUYecKkoro 3apsga. 3akoH  KyioHa.
DIIEKTPOCTATUYECKOE I10JI€, €T0 OCHOBHBIE XapaKTEPUCTUKH U CBA3b MEXIY HUMHU.
[TocTostuublii  TOK. IlocTOstHHBIA 3nekTpuueckuil Tok. Cuna Toka,

HAIpsHKCHUE, JJICKTPHUYCCKOC  COIIPOTHBJICHHC. 3akoH Owma L ydacTKa
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AIEKTPUYECKOU LECIIH.

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

Jemoncmpayuu

DJeKTpu3anus Tell.

B3anmonencTBre 3apsoKEHHBIX TEIL.

HarpeBanue npoBOAHUKOB C TOKOM.

OmnsIT Dpcrena.

B3anmonencTBre MPOBOAHUKOB C TOKOM.

JleficTBrEe MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

Pabota snexTpoaBurartess.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

Ilpakmuueckoe 3anamue

COopka AIEeKTpUYECKON LIeTH, U3MEPEHUE CUIIbl TOKA U HANPSLKEHUS Ha €€

Pa3IMYHBIX YYaCTKaX.

KoJsie0anusi 1 BOJIHBI
Mexanndeckrue kojeOanus u BoJiHbL. CBOOOmHBIC KojeOanus. Ilepwon,
4acToTa M aMIUIMTyna KoJjiebanuid. ['apMoHnueckue kosiebanusi. MexaHHuecKue
BOJIHBI U UX BUJbl. 3ByKOBBIE BOJIHBI. YJIbTPA3BYKOBBIE BOJIHBI. YJIbTPA3BYK U €0
MCMOJIb30BaHNE B MEJIUIIMHE U TEXHUKE.

DJIEKTPOMarHuTHBIE KojieObaHus 1 BOTHBI. CBOOOAHBIC AJIEKTPOMArHUTHBIC
KoJie0aHusl. KonebarenbHbIit KOHTYP. DIEeKTPOMarHuTHOE ToJIe.
DJIEKTPOMAarHUTHBIE BOJIHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH.

CeToBble BOJIHBI. Pa3zBuTuE MNpeCTaBICHUN O NPUPOJE CBETA. 3aKOHBI
OTPaKEHUS U MIPEJIOMIICHHS CBETA.

JInn3el. @opMysia TOHKOM JIMH3BI.

Hemoncmpayuu

Konebanus maremMmaTnueckoro u MPY>XUHHOT'O MAaATHHUKOB.
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Pabora anekrporeneparopa.

W3nydenne u mpueM JIeKTPOMarHUTHBIX BOJTH.
PannocBs3s.

Pa3noxenue 6e0oro cBera B CIEKTP.
Nutepdepenius u qudpakiuys cBeTa.

OTpakeHue U MpesoMIeHUE CBETa.

OnTuyeckre mpruodOpBHI.

Ilpakmuueckue 3anamus

N3yuyenune koneOaHnii MATEMaTHYECKOTO MAasITHUKA.

N3yyenue nuaTepPpepeHnn u qudpakium CBeTa.

DJIeMEHTbl KBAHTOBOM (PpuU3UKH

KBanToBele  cBoiictBa  cBera. KsaHtoBas  rumore3a  Ilnanka.
doTtornexTpuueckuit 3P heKT.

®dusuka aroma. Mojaenu ctpoerust aroma. OnbiT Pesepdopaa.

®du3rka aTOMHOTO SApa W 3JEeMEHTapHbIX 4dacTtul. CocTaB M CTpOEHUE
aTOMHOTO siApa. PagmoakTMBHOCTh. PagnoakTrBHBIE M3IIyYEHNS U UX BO3JEHCTBUE
Ha )KUBbIE OPTAHU3MBI.

Jemoncmpayuu

dotorPdekr.

DOTOdIIEMEHT.

N3nyuenue nasepa.

JInHenyaTele CIIEKTPhI Pa3IMYHbIX BELIECTB.

CueTyrK MOHU3UPYIOIIMX U3ITyYECHHI.

BceJsieHHast M ee 3BOTIOLUA
Crpoenue u pazsutue Beenennoit. Moaens pacuupstonieiics BeeneHnoil.
[Ipoucxoxnenue ConneuHoir cucrembl. CoBpemeHHas (u3HUecKas

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

e HayuHO-TexHUYECKUI pOorpecc U MpoOIEMbl SKOJIOTHH.

¢ bHOTEXHOJIOTUS M F€HHAas HHXKEHEPUs — TeXHOoJoruu X X1 Beka.

e HaHOTEXHOJIOTHS Kak IPUOPUTETHOE HAIIPABICHHE DPa3BUTUSA HAYKH M
npou3BoAcTBa B Poccurickon denepanuu.

e OxpaHa OKPYKAIOILIEH CPeAbl OT XUMUYECKOTO 3arpsi3HEHUS.

e PacTBOpHI BOKpPYT HAC.

e VYcTpaHEHUE )KECTKOCTH BOJIBI HA IPOMBIIIJIEHHBIX TPEANPUATHSIX.

e lcropus BOZHUKHOBEHUS M Pa3BUTUSL OPTaHUYECKON XUMHMH.

e VYTIJIEBOJBI U UX POJIb B )KUBOU PUPOJE.

e JKupsbl Kak NPOIYKT MUTAHUSA U XUMUYECKOE ChIPBE.

e HexBarka mpoJoBOJILCTBHS Kak TIOOalbHAs MpoOsiemMa 4eslOBEYECTBA U
IIyTH €€ PEIIEHUS.

e CpelacTtBa TMTHMEHBI Ha OCHOBE KHCJIOPOACOAEPKAIIUX OPraHUYECKHX
COCIMHEHNH.

e CHHTETHYECKHE MOIOIIUE CPEACTBA: JOCTOMHCTBA U HETOCTATKHU.

e Jlepuuur Oenka B MUIIEBBIX MPOAYKTAaX M €ro MPEOJIOJICHHE B paMKax
rJ100aJIbHON TIPOJIOBOJILCTBEHHOM MTPOTPaAMMBI.

e B. . BepHanckuii u ero yuenue o onocadepe.

e licropus u pa3BuUTHE 3HAHUU O KIIETKE.

e OkpyXarolas 4YeJI0BeKa Cpe/la U €€ KOMIIOHEHTHI: Pa3JIMYHbIE B3IJISAbI HA
OJIHY TpO0JIeMY.

e [lonmynauus Kak equHULIa OMOJIOTUYECKON IBOTIOIUY.

e [lomynsuus Kak SKOJOTHYECKasl CIUHUIIA.

e CoBpeMeHHbIE B3IJISI/Ibl Ha OMOJIOTHYECKYIO SBOIOIHIO.

e COBpEeMEHHbIE B3IJIAAbl HAa IPOUCXOXKICHHE YEJIOBEKA: CTOJKHOBEHUE
MHEHUU.
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e CoBpEMEHHBIE METO/bI UCCIIETOBAHMS KIETKU.

e Cpenapl OOUTaHUsI OPraHU3MOB: IPUUUHBI Pa3HOOOPA3HSL.

e Martepus, GopMbI €€ ABUKCHUS U CYIIECTBOBAHMS.

e [lepBbiii pycckui akageMuk M. B. JIoMoHOCOB.

e lcKyccTBO U IpoLece MO3HAHUS.

e Du3MKa U My3bIKaJIbHOE HCKYCCTBO.

e [lBeToMy3bIKa.

e dusnka B COBPEMEHHOM IUPKE.

e dusnyeckue METOABI UCCIEAOBAHUS NTAMATHUKOB UCTOPUU, APXUTEKTYPhI

)51 HpOH?;BGI[GHPIﬁ HCKYCCTBA.
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TEMATHYECKOE IINTAHUPOBAHUE

Copaepxxanue o0yueHust

KoaunuecTtBo
4acoB

XUMMUA

24

BBenenue

1

Oouas u HeopzanuvecKas Xumus

OCHOBHBIE TTOHATHS U 3aKOHBI XUMHH

[EEN

Ilepuoanueckuii 3akoH u [lepuoauueckas cucTeMa XMMUYECKUX 3JIEMEHTOB /.
H. Menneneena

-

CTpOGHI/Ie BE€HIICCTBA

Bopna. PactBopsl

XUMHYECKHE pCaKIuu

Krnaccudukanus HEOpraHMIeCKuX COSTMHCHNN U HX CBOMCTBA

MeTtanisl 1 HeMeTaIIbI

NINNIN(F-

Opzauuqecmm XUmusn

OCHOBHBIE TIOHSATUSI OPTaHUYECKOW XUMHUU U TEOPUSI CTPOCHUSI OPTaHUYECKUX
COE€IMHEHUN

N

YFHGBOHOPOIII)I 1 UX MPUPOJAHBIC HCTOUYHHUKHU

Kncnopozlcoz[epxcamne OPraHu4CCKUC COCANHCHUA

A3oTcozeprkale opranniyeckue coeiuHenus. [lomumepsl

XUMHS U )KU3Hb

XuMus U OpraHu3M YCJIOBCKA

XuMus B ObITY

NIFRPIFPINDNIN

BNOJIOI'Us

buosiorus — COBOKYMHOCTh HAyK O >KMBOW mpupoae. MeTolbl HaydyHOro
MO3HaHMs B OMOJIOTHUH

N

Knetka

Opranuszm

Bun

DKOCUCTEMBI

PU3UKA

Bseneunue

MexaHnka

OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH

OCHOBBI JIEKTPOJUHAMUKHI

Konebanus 1 BOJIHBI

DneMeHThl KBAHTOBOM (pU3UKHU

Bcenennas u ee spoIonMs

Hughpepenyuposannviii 3auem

Hroro:

~l w
ml\)-hO‘)CDO‘)O‘)CDI\)_h-b-b-b-b
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Conep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/I€HTOB (Ha
YPOBHE Y4eOHBIX J/IeliCTBHI)

XUMUA

Beenenne PackpeiTe BKJIaga XMMMYECKOM KapTHMHBI MHUPA B CIUHYIO
€CTECTBEHHO-HAYYHYIO KAPTUHY MUPA.
XapaKTepuCTUKA XUMUH KaK IPOU3BOAMTENIBHOM CHIIbI OOLIECTBA.
Baxueiimue YMeHue gare OIpENeleHWEe W ONEPUpPOBATh  CIEAYIOIIMMH

XUMHUYCCKHUEC ITOHATHUA

XUMHUYECKHUMH MOHATUSAMU: «BEILECTBO», «XUMHUYECKUH 3IIEMEHT»,
«aToM», «MOJIEKYJa», «OTHOCUTEJIbHbIE aTOMHAas U MOJIEKYJspHas
Macchl», «MOH», «AJUIOTPONMS», «H30TOIbI», «XUMHUYECKasl CBA3bY,
«QNEKTPOOTPULIATENILHOCTDY, «BAJIEHTHOCThY, «CTEIIEHb OKUCIICHUSY,
«MOJIb», «MOJISIpHas Maccay», «MOJSPHBIM 00beM Tra3000pa3HbIX
BELIECTBY», «BEIIECTBA MOJIEKYJIIPHOTO U  HEMOJIEKYJISIPHOTO
CTPOCHUS»,  «PACTBOPBI»,  «AIEKTPOJIUT M  HEIIEKTPOJIUT»,
«QIEKTPOIUTUYECKAS JIUCCOLIMALIUs», «OKHUCIIUTETD u
BOCCTAHOBUTEIIb», «OKHMCICHME W BOCCTAHOBIIEHHE», «CKOPOCTb
XUMHUYECKON peakiuum», «XUMHYECKOE PABHOBECUEY, «YTJIEPOJHBIN
CKeNeT», «(QYHKIIMOHAJIbHAS TPYIIAY», «U30MEPUS».

OCHOBHBIE 3aKOHBI
XUMUU

@OopMyJIMPOBAHME 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB H
MIOCTOSIHCTBA ~ COCTaBa  BEUIECTB. Y CTAHOBJIEHUE  IPUYMHHO-
CJIEJCTBEHHON CBA3M MEXKIY COJEpPKAHUEM OTUX 3aKOHOB M
HAIMCaHHEeM XUMHUYECKHUX (hOPMYI U ypaBHEHUH.

PackpeiTie (Qusnueckoro cmpicia cumMBONHKA [lepuogmdeckoit
Tabnuubl xuMudeckux saemeHtoB JI. M. MenneneeBa (HOMepoB
JJeMEeHTa, Tepuoja, TPYNNIbl) W  YCTAHOBJICHHE TMPUYUHHO-
CJIEZICTBEHHOM CBSI3U MEXKY CTPOCHUEM aTOMa U 3aKOHOMEPHOCTAMU
W3MEHEHUSI CBOMCTB JJIEMEHTOB M OOpPa30BAHHBIX MMU BEIIECTB B
MEepUOJax U IpyIIax.

XapakTeprUCTHKA 3JIEMEHTOB MaJbIX MEPHOJIOB MO HUX IMOJOKEHUIO B
ITepuoanueckoint cucreme /1. 1. Menpaeneesa.

OcHOBHbBIE TEOPUH
XUMHUHU

YcraHoBiI€HHE 3aBUCHUMOCTH CBOMCTB XWUMHUYECKHX BEHIECTB OT
CTPOEHHS aTOMOB 00Pa3yIONIUX UX XUMUYECKUX IJIEMEHTOB.
XapakTepucTHKa BaXHEWIIMX THUIIOB XUMHYECKHUX CBSI3€l W
OTHOCUTENILHOCTH JToi Tunojgoruu. OOBSICHEHHE 3aBUCHMOCTH
CBOICTB BEIIECTB OT KX COCTaBa U CTPOEHUS KPUCTAIIMYECKUX
pELIETOK.

DopMyIUpOBAHUE OCHOBHBIX MOJI0KEHUI TEOPUHN
ANEKTPOJIUTUYECKON TUCCOLMAIMU U XAPAKTEPUCTHUKA B CBETE ITOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCTUHEHUH.
@OpMyYJIMPOBAHUE OCHOBHBIX IIOJIOKEHUNM TEOPUU XUMHUYECKOIO
CTPOEHUSI OPraHMYECKUX COCIMHEHUW M XapaKTEepPUCTHKA B CBETE
OTOM TEOPUU CBOMCTB BAXHEWIIMX MPEACTABUTENIEH OCHOBHBIX
KJIACCOB OPTaHMYECKUX COCTMHECHUM.

Baxxueiinme BemiecTsa u
MaTepHalIbl

XapakTepucTHKa CTPOEHUS aTOMOB U KPUCTAJUIOB U HA 3TOM OCHOBE
— 00mux (UNYECKUX ¢ XHUMHYECKHX CBOWCTB METALIOB U
HEMETAUIOB.  XapakTepUCTHUKA COCTaBa, CTPOCHUS, CBOWCTB,

MOJIYYCHHUA U MIPUMCHCHUC BaKHESHIITNX HEMETAIIOB.
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XapaKTepucTUKa COCTaBa, CTPOCHUS M OOIIUX CBOMCTB BAKHEUIIIHNX
KJIACCOB HEOPTaHUYECKUX COCTUHEHHI.

Onucanue cocTaBa M CBOMCTB BaXHEHIIMX MPEACTABUTENCH
OpPTaHWYECKUX COCTUHEHHI: METaHOJIA U ATAHOJA, CJIOKHBIX d(PUPOB,
J)KUPOB, MBI, KapOOHOBBIX KHUCIOT (YKCYCHOM  KHCIIOTHI),
MOHOCaXapuJI0B (TITIOKO3BI), JIMcaxapuioB (caxapo3bl),
MOJIMCaxapua0B (Kpaxmasa

U IEJUTFOJIO3bI), AMHHOKHCIIOT, OCJIKOB, WCKYCCTBEHHBIX |

CUHTCTUYCCKHUX MMOJIMMEPOB.

XUMHYECKUH A3BIK U
CHMBOJIHKA

Hcnonb3oBanue B y4eOHOH M MpO(EeCCHOHATBHOU JAEATENIbHOCTH
XUMHUYECKHX TEPMUHOB ¥ CUMBOJIMKHU.

HaspiBaHue  W3y4eHHBIX  BEIIECTB 10  TPUBHAIBHOM WK
MEXIYHAapOJAHOM HOMEHKJIAType U OTpaXXeHHe COCTaBa ITHX
COCIIMHEHUH C TOMOIIBI0 XUMUIECKUX (popmyIL.

OTpakeHue XHMHYECKHUX IIPOLIECCOB C IIOMOIIBIO ypaBHEHUH
XAMHUYECKHX PEaKIUM.

XUMHYECKHE peaKnuu

OO0OBsicHEHHE CYIIHOCTHU XHUMHYCCKUX IIPOLECCCOB. KJ'IaCCI/I(bI/IKaHI/IH
XUMHUYCCKHUX peaKum"I 110 pa3JIMYHBIM IMPHU3HAKAM.

XuMHUUECKUI BeinonHenne XuMHUECKOro 3KCIIEPUMEHTa B IOJIHOM COOTBETCTBUU
AKCIIEPUMEHT C TpaBWJIaMHU TEXHUKH O€30MaCHOCTH.
HaGnronenue,  gukcupoBaHMe M ONKMCAHUE  PE3YJIbTAaTOB
IIPOBEJICHHOT'O SKCIIEPUMEHTA.
XuMmuueckas [TpoBenenue CaMOCTOSTEJILHOTO MIOUCKa XUMHUYECKON
uH(popManus MH(OpPMALIUU C UCIIOJIIB30BAHUEM PA3JIMYHBIX UCTOYHHUKOB (HAY4YHO-

HOMYJSPHBIX W3/aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
WHTepHeTa); WCIONB30BaHHE KOMITBIOTEPHBIX TEXHOJOTHH  JUIS
0o0paboTKM W Tepefadyd XUMHMYECKOW HWHpOpMaluu U ee
NPEJICTABIICHNS B PA3IUYHBIX (opMax.

[TpodunbHoe 1
npoheccuoHaNbHO
3HaYMMOE COJ/Iep)KaHue

OOBbsiCHEHHE XUMHUECKUX SBJICHUH, MPOMUCXOIAIUX B MHPUPOJE,
OBITY U Ha IPOU3BOJICTBE.

CobmtofeHue MpaBWJI JKOJIOTMYECKHM T'PaMOTHOTO TOBEJICHHS B
OKpYKarolleu cpene.

OneHka BIMSHMS XMMHYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH Cpenbl
Ha OpraHuv3M 4€JIOBCKa U JPYTUC )KMBLIC OPTaHU3MBI.

CobmtoneHne mpaBwil 0€30MaCHOTO OOpallleHUs ¢ TOPIOYUMH U
TOKCUYHBIMU BEIIECTBaMU, JJaOOPAaTOPHBIM 000PYAOBAHUEM.
Kputnueckass oleHKa JOCTOBEPHOCTH XMMHUYECKOH HH(OpMaIu,
ITOCTYIAIOIIEN U3 Pa3HBIX HCTOYHHUKOB.

BHOJIOI'UA

buonorus —
COBOKYITHOCTb HayK O

3HAKOMCTBO C 00bEKTaMH U3y4eHHsI OMOJIOTHH.
BeisiBnenne posnu  Ouonoruv B (POPMUPOBAHMHM COBPEMEHHOMU

KUBOU IPUPOJIE. €CTECTBEHHO-HAyYHOM  KApPTUHBI  MHpa W IPAKTHYECKOU

MeTto/161 Hay4HOTO JEATEIILHOCTH JIFOIEH.

MO3HaHMs B OMOJIOTHUH

Kierka 3HAKOMCTBO C KJIETOYHOM TEOpUEH CTPOCHHsSI OPTraHHU3MOB.
[TonyuyeHne  mNpeacTaBI€HHs O  pOJM  OpPraHUYECKUX U

HEOPraHWYECKHUX BEIIECTB B KIETKE.

3HaHUE CTPOEHUS KJIETOK MO pe3yjbTaraM pabOThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHE ONUCHIBATH MHUKPOIPENApPAThl KJIETOK PACTCHUM. YMEHHUE
CPaBHMBATh CTPOCHHE KIETOK PAaCTEHHM M JKUBOTHBIX II0 T'OTOBBIM
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MUKpOTpernapaTam.

Opranuszm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOXKECHHUS OpPTaHW3MOB, CTaIUi
OHTOT'€HE3a Ha IPUMEpPE YeJIoBEKa.

3HaHue MPUYKH, BHI3BIBAIOLIUX HAPYIICHUS B PA3BUTUU OPTraHU3MOB.
YMeHue - Mojap30BaThbCsl ~ TEHETHYECKOM  TEPMHUHOJIOTHEH U
CHUMBOJIMKOH, PEIIaTh IPOCTEUIINE FTEHETUYECKUE 3a1aUu.

3HaHue OCOOEHHOCTEN HACIEIACTBEHHOM WM HEHACIEICTBEHHON
W3MEHUYUBOCTH U UX OMOJIOTUYECKON POJIM B 3BOJFOIIUH JKUBOTO.

Bun

VMeHHe aHaIM3MpOBaTh W OLCHHWBATh PA3JIUYHBIC THUIIOTE3bI
MIPOUCXOXKICHHUS )KU3HU Ha 3eMIie.

VMeHHe MpOBOJWTH ONHCaHHWE OCOOel OJHOro BHIA IO
MOP(}OIOTHIECKOMY KPUTEPHIO.

Pa3BuTHe CHOCOOHOCTEH SICHO M TOYHO H3Jarath CBOM MBICIH,
JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHUS, BOCIPHHUMATH H
aHAJIM3UPOBATh MHEHHS COOCCEIHMKOB, MPH3HABAs MPABO JPYroro
4eJI0BeKa Ha MHOE MHEHHE.

YMeHue JI0Ka3blBaTh POJCTBO UEJIOBEKA W  MIICKOIUTAIOIINX,
OOIIIHOCTh U PABEHCTBO YEIIOBEYCCKUX Pac.

DKOCUCTEMBI

3HaHUE OCHOBHBIX JKOJOIMUECKUX (PAKTOPOB M HX BIIMSHUS Ha
OpTaHU3MBI.

3HaHuE OTIMYUTENIBHBIX HPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpo3KOCHCTEM.

[TonydeHue mnpencTaBiIeHHs O CXEME SKOCHCTEMBbl Ha IpuMepe
ouocdepsl.

JleMoHCTpauuss  yMEHHMsl IIOCTAaHOBKM  LieJled  J1eATeNIbHOCTH,
IUTAHUPOBAHUE COOCTBEHHOW JESTEIBHOCTH Ui JAOCTHIKEHHS
MOCTaBJIEHHBIX 11€JIeH, MPeIBUIEHUS BO3MOXKHBIX PE3YyIbTaTOB 3THX
NeCTBUHM, OpraHW3aliyd CAaMOKOHTPOJS W OICHKH IOJy4eHHBIX
pe3yJIbTaTOB.

OOyueHue coOI0ACHNUIO IPABUII MIOBEJCHUS B IPUPOJIE, OEPEKHOMY
OTHOILEHHUIO K OMOJIOTHYECKUM O0BEKTaM (PacTeHUsIM U KUBOTHBIM
1 X CO00IIEeCTBaM) U UX OXpaHe

PU3UKA

Bseneunue

Pa3BuTtHe CcrocoOHOCTEM SCHO W TOYHO H3JIaraTb CBOM MBICIH,
JIOTUYECKH OOOCHOBBIBaTh CBOIO TOYKY 3pEHHUS, BOCHPUHUMATh U
AHAJIM3UPOBATh MHEHUS COOECETHUKOB, MpPHU3HABas MPaBO JAPYroro
YeJI0BEKa Ha NTHOE MHEHHE.

[IpuBeneHre NpUMEPOB BIUSHUS OTKPBHITUH B (U3UKE HA MPOTpecc B
TEXHUKE U TEXHOJIOTMH IIPOU3BOJICTBA.

Mexanuxa

Kunematuka

O3HaKOMIIEHHE CO CIIOCOOAMH ONMHCAHUI MEXAHUYECKOTIO IBHKEHU,
OCHOBHOM 3aJ1aueil MEXaHUKH.

W3ydyeHre  OCHOBHBIX  (PU3WYECKMX  BEIUYMH  KUHEMATHUKH:
MepeMeIIeHus, CKOPOCTH, YCKOPEHHSI.

HabGnronenue  OTHOCUTEIBHOCTH  MEXAHHYECKOI'O  JBHIKECHHA.
dopMyIHpOBaHUE 3aKOHA CIIOKEHUS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JIBMXKEHHS (Ha
npuMepe CBOOOJHOTO MAaJEHHs] Tel) M PaBHOMEPHOTO JBUKECHHS
TeJa MO OKPY>KHOCTH.

ITonumanue CMBICIIA OCHOBHBIX (br3uIecKux BEJIMYMH,
XapaKTEPU3YIONINX PABHOMEPHOE JIBHXKCHHE TeJla M0 OKPYKHOCTH.
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JmHamuka

[Tonumanne  cmbicia  TakuX  (QU3HMYECKUX  MOJCNEH,  Kak
MaTrepuaibHas TOUKa, MHepIMaIbHas CUCTEMa OTCUETA.

N3mepenne macchl Tena pa3iudHbIMU criocobamu. M3mepenue cui
B33HMOI[€I7[CTBPI$I TCII. BBI‘-II/ICHGHI/IG 3HAYCHUA yCKOpeHI/ISI TSI 110
W3BECTHBIM 3HAYEHUSM JICHCTBYIONIUX CHJI U MacC TeJl.

YMenue paziauuath CUIy TsDKeCTH U Bec Tenma. OOBsCHeHHEe U
MIPUBEJICHNE TTPUMEPOB SIBJICHUS HEBECOMOCTH.

[IpuMeHeHne OCHOBHBIX MOHATHI, (GOPMYN M 3aKOHOB AMHAMHUKHU K
PEIICHHIO 3a/1a4.

3aKOHBI COXpaHEHUs B
MEXaHHKe

OOBsiCHEHHE PEaKTUBHOTO JIBYKCHHS Ha OCHOBE 3aKOHA COXpPAaHEHUs
umnyinasca. IIpuMeHeHHMe 3akoHa COXpaHEHUs HMMILYJbca UL
BBIYMCIICHHS] U3BMEHEHHUI CKOPOCTEN TeJI IIPU UX B3aUMOJCHCTBHUSAX.
Bbruucnenne pa®oTbl cUI M HM3MEHEHHMs KMHETHYECKOW SHepruu
Tena. Beluncienue noTeHruaabHOM SJHEPTUH TEJ B TPaBUTALIOHHOM
noJie. XapakTepUCTUKA ITPOU3BOAUTENBHOCTH MAlllUH U JIBUTaTeNIeH
C UCIIOJIB30BAHUEM ITOHATHUSI MOITHOCTH.

OcHo8bl MONEKYIAPHOU DUUKU U MEPMOOUHAMUKU

MonekynsipHas ¢pusnka

dopMysMpoBaHUE OCHOBHBIX ITOJIOKEHU I MOJIEKYJIAPHO-
KMHETUYECKOW Teopuu. BbIMONHEHHE 3KCIEPUMEHTOB, CITYXKallluX
000CHOBaHHEM MOJICKYIISIPHO-KUHETHYECKON Teopuu. HaOmonenue
OpOYHOBCKOTO JIBUKEHUS U siBIeHUS Tuddy3un.

Omnpeznenenne mapaMeTpoB BELIECTBA B Ta3000pa3HOM COCTOSHHM HA
OCHOBaHUU ypaBHEHUS COCTOSIHHSI MJICATBHOTO Ta3a.

[IpencraBienne B BHae rpaduka HM30XOPHOTO, H300apHOTO U
M30TEPMUYECKOTO MPOIecCOB. Brruncienne cpeaHeil KHHETHUECKOi
DHEPTUHU TEIUIOBOTO JIBUKEHHUSI MOJIEKYII 110 U3BECTHON TeMIIepaType
BenlecTBa. Mi3MepeHue BIaXXHOCTH BO3AyXa.

TepmonnHamuka

OKCHEepUMEHTAIIbHOE HCCIIEI0BAaHUE TEIJIOBBIX CBOICTB BEIECTBA.
Pacuer konMuecTBa TEMJIOTHI, HEOOXOAMMOTO Il OCYIIECTBICHUS
mpouecca IPEeBpalieHWs BEHIECTBA W3  OJHOIO  arperarHoro
COCTOSIHUS B IPYTOE.

Pacuer wu3MeHeHMsI BHYTpPEHHEW DSHEpruu Ten, paboTbl U
MIEPEAAHHOr0 KOJIMYECTBA TEILIOTHl Ha OCHOBAaHUU IIEPBOIO 3aKOHA
TepMoauHaMUKU. OOBsSCHEHHE TNPUHIUIOB JIEHCTBUS TEIJIOBBIX
MaIlIMH.

OcHO8b1 271eKMPOOUHAMUKU

DNeKTpOoCTaTUKa

Brplunciienne Ccuil  B3aMMOJEWUCTBUSA TOYEYHBIX AJIEKTPUUYECKUX
3apsiaoB.

BrlunciieHre HanpsHKEHHOCTH M NOTEHUHANA SJIEKTPUUECKOTO TOJIS
OJHOTO Y HECKOJIBKUX TOYEUYHBIX 3apsJI0B.

N3mepenne pazHOCTH MOTEHIIUAIOB.

[IpuBenenue MPUMEPOB  MPOBOJHUKOB,  JUIJICKTPUKOB  H
KOHJICHCAaTOPOB.

HaGnronenue sBIEHUS DJIEKTPOCTATUYECKONW WHAYKIIMH W SBJICHHS
MOJISIPU3AIMU JUAJIEKTPHUKA, HAXOISALIEr0Cs B AJIEKTPUUYECKOM I10JIE.

ITocTossHHBII TOK

N3Mepenne MomHOCTH 3aeKTpudeckoro toka. Mamepenue 3/C u
BHYTPEHHETO CONPOTUBIIEHUS UCTOYHHKA TOKA.

COop ® WUCHOBITAaHWUE DIEKTPUUYECKHX IIeNed C  pasIuYHbIM
COEIMHEHNEM IPOBOJHUKOB, PACYET UX IMAPAMETPOB

MaruurtHoe noJe

HaGmroienue neicTBUsS MarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM,
KapTUHOK MAarHUTHBIX IOJIEH.

31




®opMyJIUpOBAHUE TMpaBWia JIEBOW PYKH Uil ONpEIETCHUs
HaIrpaBJICHUA CHJIbL AMnepa.

Bbruncnenue cui, JACWCTBYIOHNIMX Ha MPOBOAHUK C TOKOM B
MarouTHOM I10JI€C, O6’b$ICHeHI/IC IIpUHIKIIA ,Hef/'ICTBI/ISI
AIIEKTPOABUTATEISL.

HccnienoBanue sBIeHUS 3JEKTPOMATHUTHON UHIYKLIMH.

Konebarnus u 6onnul

Mexanuueckue
KOJIeOaHUS U BOJIHBI

[TpuBenenue mpumMepoB KosebaTenbHBIX ABMKeHHH. MccnenoBanue
3aBUCUMOCTH Nepuoja KojeOaHUl MaTeMaTHMYeCKOro MasiTHHKa OT
ero JUIMHBI, MacChl M aMIUIMTYyAbl KojeOaHuil. Omnpexnenenue
YCKOpPEHHsI CBOOOJHOrO MaJeHHsl C IOMOLIbI0 MaTeMaTHYeCKOTro
MAasTHHKA.

HaGnronenue konebGanuii 3Byuwainero tena. IIpuBenenue 3HadeHus
CKOPOCTH pacIpOCTPAaHEHUS 3BYKa B PA3IIMYHBIX CPEHAX.

YMeHue 00bsCHATh MCIIOJIb30BaHKE YIbTPa3ByKa B MEAMILIMHE.

DNIeKTpOMarHUTHBIC
KOJICOAHUS U BOJIHBI

Habmotenne ocmiuiorpaMM rapMOHUYECKHX KOJIeOaHUH CHITBI TOKA
B IIEMH.

OObsicHeHUE MPEBpaIEHUS YHEPTUU B HACATBHOM KOJIeOATEIHLHOM
KOHTYpE.

W3ydyenue ycTpolcTBa M NIpPHUHLMIIA JEUCTBUS TpaHCPopMmaTopa.
AHanu3 cxembl Mepeaaydu IEKTPOIHEPTHH Ha OONbIINE PACCTOSTHHUSL.
[IpuBenenve npUMEPOB BHUJOB PAAUOCBA3U. 3HAKOMCTBO C
YCTPOMCTBaMH, BXOJSAILIUMH B CHCTEMY PAJAHOCBA3H.

OOcyxieHne 0COOCHHOCTEN pacpoCTpaHEHUsI PaJMOBOJIH.

CBETOBBIE BOJIHEI

[IpuMeHeHHe Ha MPAKTHKE 3aKOHOB OTPAXKEHUS U TMPETOMIICHHS
cBeTa mpu peuleHuu 3angad. HabOmroneHue siieHust nudpakuuud u
JIACTIEPCUU CBETA.

YMeHne CTpouTh H300pakeHHUs TMPEAMETOB, JaBacMbIC JIMH3AMHU.
Pacuet onTuyecKkoi CUJIbI TUH3EI.

Onemenmovl K6AHMOBOU PUUKU

KBanToBbIe cBOMCTBA
CBCTa

Habmronenue dorornekrpudeckoro sdpdexra. Pacuer makcumanbHON
KHHETHUYECKOM YHEPTUU DJIEKTPOHOB TIpH PoTodrddexTe.

duszuka aroma

dopmynupoBanue noctynaroB bopa. Habmogenue nuHeitwaroro u
HEIMPEPHIBHOTO CIIEKTPOB.

Pacuet yacTOoTEI U JJIMHBI BOJIHBI UCITYCKAaE€MOI'0 CBETA IIPU MEPEXOIC
aTOMa U3 OJIHOTO CTallMOHAPHOI'O COCTOSIHUS B IPYTOE.

OObsiCHeHHEe TPUHIINIIA ACHCTBUS Ja3epa.

®du3uka aTOMHOI'O AApa
H DJIEMCHTAPHBIX YaCTHUI]

HaGnronenne TpekoB anbga-uacTull B  Kamepe Buibcona.
Perucrpanus siaepHbIX U3Iy4eHH ¢ TOMOIIIbIO cueTurka [ eiirepa.
Pacyer sHEprum cBsA3M aTOMHBIX SIED.

[TonnMaHue IIEHHOCTH HAy4YyHOTO MO3HAHUS MHpa HE BOoOOIe s
YeJoBeYeCTBA B LEJIOM, a Ui KaXJ0ro OOYYarolerocs JIHYHO,
LEHHOCTH  OBJQJICHUS  METOJOM  HAy4yHOro  IO3HAHUS  JUIs
JOCTMDKEHUS ycrexa B JJI000M BHJI€ IPAKTUUYECKOM NesITeTbHOCTH.

Bcenennas u ee IB60JIIOYUA

CrtpoeHue u pa3BUTHE
Beenennon

OO0BscHeHHe MOJIeN paciuupsitomeiics BeeneHHoil.

IIpoucxoxneHue
CoHEYHOI CUCTEMEI

HabGmonenue 3Be3n, JIlyHel u 1oraner B Teneckor. HabmiomeHue
COJIHEYHBIX IIATEH C IIOMOIIBIO TEIECKOIIA.
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YYEBHO-METOANYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
MNPOI'PAMMBI YYEBHOM JUCHUIIJINHBI
«ECTECTBO3HAHMUE»

OcBoenue nmporpamMMmbl yueOHOW gucuuIuinHbl  «EcTecTBO3HaHME»
IpeanojaraeT Haauuue B TpodecCHOHATBHOW 00pa3oBaTebHON OpTraHHU3aIny,
peanusyonieil 00pa3oBaTENbHYI0 MPOrpaMMy CpeaHero o0iiero oOpa3oBaHUS B
npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro 00IIEro 0oOpa3zoBaHUS,
y4eOHBIX KaOMHETOB MO (u3MKe, XUMHUHM, OHUOJOTHM, B KOTOPBIX MMEETCS
BO3MOXKHOCTh OOECIEYUTh CBOOOMHBIN nocTyn B MHTEpHET BO BpeMsi yueOHOTO
3aHITHS U B TICPHUOJ] BHEYUECOHOM NEITEITHHOCTH 00yJarOIIHXCA.

B cocraB kabuHeTOB 10 (hU3MKe, XUMUHU, OUOJIOTUU BXOJST JIaDOpaTOPUH C
1a00paHTCKOM KOMHATOM.

[Tomemennst kaOWHETOB (PU3MKK, XUMUU U OHOJIOTHHU  JIOJIKHBI
YIOBIETBOPATh TpeboBaHusM CaHUTAPHO-IIUACMHUOIOTUYECKUX TMPaBWI U
HopmatuBoB (CanlluH 2.4.2 No 178-02) u OBITh OCHAIIEHbl THUIIOBHIM
o0OpyZI0OBaHUEM, YKa3aHHBIM B HACTOSAIIUX TpPEeOOBAaHUSAX, B TOM UHCIIC
CHEIUAIN3UPOBAaHHON  y4eOHOW  MeOenpl0 W CpelcTBaMH  OOydeHWUs,
JOCTAaTOYHBIMH  JJII  BBIMIOJHEHUS TPEOOBAaHWH K  YPOBHIO  IMOATOTOBKHU
oOydJarommxcs.

B  kabuHerax JOMKHO OBITH  MYJIBTUMEAWHHOE  O0OpPYIOBaHMUE,
MOCPEACTBOM  KOTOPOTO  yYYaCTHUKH  0Opa3oBaTeIbHOrO  IpoIlecca MOTYT
MIPOCMATPUBATh BU3YalbHYIO HHGOPMAIHIO MO (PU3MUKE, CO37aBaTh MPE3CHTAIUH,
BHJICOMATEPHAIIBI | T. 11

B cocraB y4eOHO-METOMUYECKOTO U  MaTepUaTbHO-TEXHUUYECKOTO
oOecrieueHust IPOrpaMMBbl YIeOHON JUCITUIUTHHBI « ECTECTBO3ZHAHUE) BXOISAT:

® MHOTO()YHKIIMOHAJIbHBIN KOMIUJIEKC MPENO1aBaATEeNs;

® HarsAHbIE MOCOOUS (KOMILJIEKTHI y4eOHBIX TAONHII, IJIAKaTOB, TOPTPETHI
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BBIIAIOIINXCS YYCHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);

¢ uHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPEJICTBA;

® DJKpPaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT 3JIEKTPOCHAOKEHN KaOUHETOB;

® TEXHUYECKHUE CPe/ICTBA O0yUCHNUS,

® JIEMOHCTpPAIIMOHHOE 000pyAOBaHME (0OIIETr0 Ha3HAYCHUS U TEMATUICCKUE
HaOOPBbI);

e ja0opartopHoe 00OpyaoBaHHE (OOIIEr0 Ha3HAUEHUS M TEMaTUYECKHE
HAOOpBI, B TOM YHWCJIE JJIsl NOCTAHOBKU JEMOHCTPALIMOHHOTO M YYEHHUYECKOIO
HKCIIEPUMEHTA, PEAKTUBBI);

® CTaTMYECKHUE, JTUHAMHYECKHE, JE€MOHCTPAIMOHHBIE M pPa3/IaTOYHbIE
MOJIEJIH, BKJIIOYAsi HATYpaJIbHbIe 00BEKTHI;

e BCIIOMOTaTelIbHOE 000PYI0BaHHE;

® KOMIUIEKT TEXHHYECKOW JOKyMEHTAallMd, B TOM YHCIE Tacmopra Ha
cpeacTBa OOy4YeHMs, MHCTPYKIUMH IO HUX HUCIHOJB30BAaHUIO M  TEXHUKE
0e30macHOCTH;

e OUOIMOTEYHBIN POHI.

B Oubnuoreunsii ¢GoHA BXOAAT YUYEOHUKH, Y4eOHO-METOIUYECKUE
koMiiektel  (YMK), oOecneunBarome OCBOGHUE Y4YEOHOW AMCLMIUIMHBI
«EcTtecTBO3HAHME», pEeKOMEHIOBAHHbBIC WJIM JOMYIICHHBIE IJISl MCIOJIH30BaHUS B
npodeccuoHaTbHBIX o0pa3oBaTeNbHBIX OpraHMu3aIusX, peaNM3yIOIINX
o0pa3oBaTeIbHYI0 MpPOrpaMMy CpEIHEro oOIIero oOpa3oBaHHMS B TMpejaesiax
ocBoenust OIIOIT CTIO na 6a3e ocHOBHOTO 00I1IIero 00pa3oBaHws.

bubnuoreunsrit  GoHg  MOXeT  OBITh  JOMONHEH  (U3UYECKUMU
SHIMKJIONEANSIME, aTjacamH, CJIOBapsSMHU, CIPAaBOYHHKAMHU TO (PU3MKE, XUMHH,
OMOJIOTMH, HAYYHON U HAyYHO-TIOMYJISIPHOM JIUTEpaTypOil €CTeCTBEHHO-HAYYHOI'O
COJICpIKAHUSI.

B npomecce  ocBoeHuss ~— mporpamMMbl  y4eOHOM  AMCIUIUIMHBI

«EcTecTBO3HAHUE» CTYACHTBI JOJDKHBI HWMCTb BO3MOKHOCTbL JOCTyIla K
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AIIEKTPOHHBIM Y4eOHBIM MaTepHaliaM [0 E€CTECTBO3HAHMIO, BKIIOYas (U3HKY,
XUMHIO, OWOJIOTHIO, HMMEIOIIMMCS B CBOOOJHOM JocTyne B cetn HMHTepHer

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

35



PEKOMEHAYEMAS JIMTEPATYPA

Jlyist cTy1IeHTOB

1. EcrectBo3nanue: 10 kmacc / H. C. [lypsimeBa, Y. B. PazymoBckas, M. A.
Bunnuk [u gp.] ; mox pen. M. B. PasymoBckoil. — Mocksa : ®usmatiur, 2018. —
384 C. — Pexum JOCTyTa: 10 IMOIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=485238 (mata oOparmeHus:
23.08.2021). — TekcT : AIEKTPOHHBIIA.

2. Axmenona, T. 1. EcrecTtBo3Hanue : yueOHoe mocobue / T. . AxmenoBa,
O. B. Mocsruna ; Poc. roc. yH-T npaBocyaus. — 2-€ u3/., ucnp. u aom. — Mocksa :
Poccniicknii rocynapcTBEHHBIN yHUBEpCHUTET npaBocyus, 2018. — 340 c. — Pexxum
JIOCTyIIA: o MTOJITTUCKE. — URL.:
https://biblioclub.ru/index.php?page=book&id=560540 (mata oOpameHus:
23.08.2021). — TekCT : 3IEKTPOHHBII.

3. llerenun, A. JI. EcrectBo3Hanue : yuebHoe nocodue / A. JI. [lerenun, T.
H. T'aeBa, A. JI. bpennep. — Mockea : ®OPYM, 2015. — 256 c. —
(ITpodbeccuonanbHoe 0OpazoBanue). — TEKCT : HEMOCPEICTBEHHBIH.

4. ITuckapesa, T. 1. COopHuUK 3a71a4 10 001IeMy Kypcy (U3UKH : yueOHOE
nocobue / T. W. Iluckapesa, A. A. Yakak ; OpenOypr. roc. yH-T. — OpeHOypr :
OpenOyprckuit rocynapcTBeHHbIN yHuBepeuTeT, 2016. — 131 ¢. — Pexxum nocrymna:
no mnoxmucke. — URL: http://biblioclub.ru/index.php? page=book&id=469430
(maTa oopamenus: 23.08.2021). — TeKcT : 2K TPOHHBIH.

5. Xumus : yueOHOo-MeToaudeckoe nocodue / Kemep. roc. yu-T ; coct. T. H.
['pumenkoBa, I'. E. CokonoBa. — KemepoBo : KemepoBckuil rocyaapCTBEHHbIN
yHuBepcuteT, 2015. — 95 c. — Pexum pnoctynma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=437494 (mata oOpareHus:
23.08.2021). — TekCT : 37eKTPOHHBIH.

6. Bacunesckas, E. 1I. Heopranuueckass xumus : yueOnoe nocodue / E. U.
Bacunenckas, O. U. Ceuxo, T. JI. [lleBiioBa. — Munck : PUIIO, 2015. — 247 c. —

Pexum JIOCTyTA: o MTOJIITHACKE. — URL:
36



https://biblioclub.ru/index.php?page=book&id=463695 (marta oOparieHus:
23.08.2021). — TekcT : 2IEKTPOHHBIIA.

7. XamutoBa, A. W. Oprannueckast xumus aia crygeHtoB CIIO : yuebHoe
nocobue / A. M. Xamurosa, T. E. byceiruna, JI. P. Caduna ; mon pen. A. M.
Ky3nenosa. — Kazanb : Kazanckuii HaydHO-HCCIIEA0BATEIHCKUN TEXHOIOTHUSCKUN
yHuBepcuteT, 2016. — 172 c¢. — Pexum nocryna: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500926 (mara oOpareHus:
23.08.2021). — TekcT : DIIEKTPOHHBIH.

st mpenogaBareJiei

1. Hopommnckuii, M. M. Texkymmuit M HMTOTrOBBIA KOHTPOJb IO KYpCy
«Xumust». 10 (11) kinacc. Yray0OiieHHbIN YPOBEHb : MeToauueckoe nocodue / U. U.
Hosommuckuit, H. C. HoBommHckasi. — Mocksa : Pycckoe ciioBo — yueOnuk, 2015.
— 225 c¢. — (UunoBanmoHHas mikona). — Pexum noctyma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=485657 (marta oOpareHus:
23.08.2020). — TekCT : 3IeKTPOHHBIH.

2. PomanoBa, B. B. ®usuka: mpumeps! pemenus 3amad / B. B. Pomanosa. —
Munck : PUIIO, 2017. — 348 c. — Pexxum pocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=487974 (maTta oOparmeHus:
23.08.2021). — TekcT : AIEKTPOHHBII.

3. TuBanoBa, JI. I'. Meroauka obydeHust xumuu : yueonoe nocodue / JI. I'.
TuBanoBa, C. M. Cupuk, T. I0. KoxyxoBa. — KemepoBo : KemepoBckuii
rocyJapCTBeHHbIN yHUBepcuTeT, 2013. — 156 c. — Pexxum nocryna: 1o nmoamnumcke. —
URL: https://biblioclub.ru/index.php?page=book&id=232817 (mara oOparieHus:
23.08.2021). — TekcT : AIEKTPOHHBII.

4. Apb6y3oBa, E. H. Metoauka o0yuenus: 6uosioruu : yuebHoe nocodue / E.
H. ApOGy3oBa ; Omck. roc. nied. yH-T. — Omck : OMITIY, 2013. — 332 c¢. — Pexum
JOCTyma: 1o IMOIIUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=616118 (mata oOpareHus:

23.08.2021). — TekcT : DJIEKTPOHHBIN.
37



5. AprokoBa, E. A. CoBpeMeHHBIC TEXHOJOTUU OOy4deHUS OHOJIOTHH
yuebHo-MeTonudeckoe mocodue / E. A. Aptokosa ; Mopza. roc. nea. yu-T um. M. E.
EBceBbeBa. — Capanck : MOpAOBCKHII TOCYHapCTBEHHBIA I€1arOorM4eCKui
ynusepcuter uMeHu M. E. EBcesbeBa, 2020. — 99 c. — Pexum pocryma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=611256 (nara
obpamenus: 23.08.2021). — TekcT : 27eKTPOHHBIH.

6. CmupHoBa, A. B. lHpopManimoHHbIe TEXHOJIOTUN B O0yYeHUH (UBHKE :
yueOHoe nocodue / A. B. CmupnoBa, C. A. CmupHoB ; Mock. niefi. Toc. yH-T. —
MockBa : MOCKOBCKMI NIEJAarorHYeCKUi TOCYJapCTBEHHBIM YHUBEPCHUTET, 2018. —
220 C. — Pexxum JIOCTyTIa: 10 IIOJIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=500534 (mata oOpareHus:
23.08.2021). — TekcT : AIEKTPOHHBIIA.

HNuTepHeT-pecypcesl

1. www.class-fizika.nard.ru («Kmnacc!nas gocka s 10003HATEIBHBIXY ).

2. www.physiks.nad.ru («®u3uka B aHUMALHAIX) ).

3.  www.interneturok.ru  («Bumeoypokn 1o mpeaMeTaM  IIKOJIbHOM
POTPaMMBbD»).

4. www.chemistry-chemists.com (aekTpoHHBIH JKypHan «XHMUKA |
XUMUSI»).

5. www.hemiwallstru  («Xumus.  OOpa3zoBaTenbHBIA  CalT  JUIs
IIKOJILHUKOBY ).

6. www.alhimikov.net (OOpa3oBaTenbHbIi CAUT JJ1s IKOJIbHUKOB).

7. www.hvsh.ru (kypHaia « XMMHS B IITIKOJIE) ).

7. www.hij.ru (kypHan « XvMHS U )KU3HBY).

9. www.biology.asvu.ru (ITpoekt «Bcst Guoorus»).

38



