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HHOACHUTEJVIBHAS 3AIINCKA

Pa6ouas mnporpamma ITIOY TO «HTIIb» o6mmeobopa3oBaTebHON Yy4YeOHOM
IUCHUTUTUHBI «EcTecTBO3HAHUME» TIpeJHa3HAdYeHa /JIsi H3YYCHUSI CSCTCCTBO3ZHAHUS B
npeaeiax OCBOCHHsSI OCHOBHOW mpodeccuoHalibHOM obOpa3zoBarenbHOW mporpammbr CITIO
(OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEr0o 00pa30BaHHUs, IPU MOJATOTOBKE CIICIHATHUCTOB
cpeanero 3BeHa 1o crenuansHocT (ITIICC3) 43.02.15 [ToBapckoe U KOHAUTEPCKOE JIEO.

IIporpamMma pazpaborana Ha ocHoBe TpeboBanuii DPI'OC cpemHero o0OIETO
oOpa3oBaHMUsI, TPEABSIBISIEMBIX K CTPYKTYpE, COJICPYKAHUIO M pe3yJibTaTaM OCBOCHUSI
yuyeOHoU auciiiuinabl «EcTecTBo3HaHme», ¢ yderoMm [IpumepHol OCHOBHOH 00Opa3oBaTelbHOM
MporpaMMbl  CpeHero o0Imero o0pa3oBaHus, OJOOPEHHOW pemnieHueM ¢eaepalTbHOro  y4eOHO-
METOAMYECKOTO 00BbEIUHEHHS 110 00IeMy oOpa3oBaHuO (ITPOoTOKOJ OT 28 utoHs 2016r. Ne 2/16-3) u B
COOTBETCTBHH C PeKoMeHIalusiMu 110 OpraHHW3alluHu IIOJYYCHHUSI CPEIHEro oOImIero
obpa3oBaHHMsI B  IpeAejlaXx OCBOCHHsI  0O0Opa3oBaTEJIbHBIX  MOPOrpaMM  CPEJIHEro
nmpodeCCUOHAIILHOTO 00pa30oBaHusI Ha 0a3e OCHOBHOT'O OO0MIero oOpa3oBaHUSI C yYETOM
TpeboBaHUN  (enepanbHBIX TOCYIAapCTBEHHBIX 00pa30BaTEJIbHBIX CTAaHAAPTOB U
rnmojaydaeMo nOpodeccur WM  CIENHAJIBHOCTH  CpPEeOHEeTOo INpodecCHuOoOHAIBHOTO
obpazoBaHust (mucbMo /lemapraMeHTa rocyJapcTBEHHOW IOJIMTUKHU B cepe MOArOTOBKH
pabouux xaapoB u JIITO Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

Conep>kanue nporpaMmmsbl « EcTecTBO3HaHME» HAMPABJICHO HA JIOCTU>KCHUE
CIEAYIOIIMX LeJIe:

— OCBO€HHE 3HAHUK O COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTUHE MUpa U
METOJIaX €CTeCTBEHHBIX HayK; 3HAKOMCTBO ¢ Haubojiee Ba>KHBIMH HJICSIMHU H
JIOCTHYKCHUSIMHA €CTECTBO3HAHUSI, OKA3aBOIMMHU OIPEJICIISTIONISe BIUSIHUS HaA
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA,

— OBJIaJICHME YMCHHUSIMH MPUMEHSITh MOJIy4YeHHbIE 3HAHUSI IS OOBSICHEHUS
SIBJICHUH OKPY>KaIoIIero Mupa, BOCTIPUSITHST wHpOpMaATUH
€CTECTBEHHOHAYyYHOTO W NOpodecCHOHAJIbHO 3HAYUMOT0 COJEp>KaHUs;
pa3BUTHE HUHTENJIEKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUUECKOTO
MBIIIUICHUSI B XOJIC MPOBEICHUSI IIPOCTCHINHUX WCCICIOBAHUM, aHaIN3a
SIBIIEHUH, BOCTIPUSITHS u UHTEpHpeTaIluu €CTECTBEHHOHAYYHOM!
uHpopMaluu,;

— BOCIIUTaHUE YOEKJCHHOCTH B BO3MO>XHOCTHU IMO3HAHUSI 3aKOHHOW TPHUPOIBI
W HWCMHOJB30BAaHUS JIOCTHIKCHUM ©CTECTBEHHBIX HAYK JJIsI Pa3BUTHS
IIMBUJIN3AIIUU U ITOBBIIIICHUS KA4eCTBA >KU3HU,

— TIpUMCHCHHE €CTECTBCHHOHAYTHBIX 3HAHUN B nmpodecCUOHATBHOM
OESITEJILHOCTU M IIOBCEOAHEBHOM >KHU3HU IS o0ecredeHUsT 0Oe30IIacHOCTH
SKU3HEAESATEIHLHOCTH TPaMOTHOTO HCIIOJIBL30BaHUsI COBPEMEHHBIX
TEXHOJIOTHI; OXpaHbl 3JO0POBbSI, OKPY>KAIOIIEH CPEIbl.

B mnporpamMmmy BKIIOUYEHO coAep>KaHWE, HaIlpaBJIeHHOe Ha (GopMUpOBaHUE Y
CTYJEHTOB KOMMETECHIINM, HEOOX0MUMBIX 1J1sT1 KaduecTBeHHOro ocBoeHust OIIOIT CITIO na
0aze OCHOBHOTO OO0mIero o0pa3oBaHUsSI C TOJIYYEHHUEM CpeaHero oOriero o0pa3oBaHUS;
OporpaMMsbl IIOATOTOBKH CIIEIIMAaINCTOB cpeaHero 3BeHa (IITICC3).



OBIIASA XAPAKTEPUCTUKA YUEBHOM JAUCHUITJINHBI
«<ECTECTBO3HAHMUE)»

EcrecTBO3HaAaHME — HaykKa O SIBJICHUSIX MW 3aKoHax Ipupoabl. CoBpeMeHHOe
€CTECTBO3HAHUE BKJIIIOYAET MHOYKECTBO €CTECTBEHHOHAYYHBIX OTpaciied, U3 KOTOPBIX
HauboJiee Ba>KHBIMHU SIBIISTIOTCST GU3UKA, XUMUSI U 0nostorusi. OHO OXBATHIBAET MIUPOKHUM
CIIEKTP BOIIPOCOB O Pa3HOOOpPa3HBIX CBOWCTBAX OOBEKTOB MOPHUPOJBI, KOTOPHIE MO>KHO
paccMaTpuBaTh KaK €QUHOE 1IEJI0€.

EcrecTBeHHOHay4YHBIC 3HAHHWS, OCHOBAHHBIC HAa HHUX TEXHOJIOTUH, (QOPMHPYIOT
HOBBIM 00pa3 >KH3HHU. BBICOKOOOpa30BaHHBIM YEJIOBEK HE MOKET JHUCTAHIIHPOBATHCS OT
(pynnamMeHTanbHBIX 3HAaHUHW 00 OKpY’KalollleM MHpPE, HE PHCKYS 0Ka3aThbCs
OecrioMOIIIHBIM B IIpo(peccHOHAIBHOM  JesiTeJIbHOCTH.  Jlio6oe  mepcneKTHUBHOE
HaOpaBJICHUE JIESTEJIBHOCTU 4YeEJOBEKa IPsIMO WM KOCBEHHO CBsI3aHO C HOBOHU
MaTepHuajibHOW 0a30 W HOBBIMU TEXHOJIOTUSIMHU, W 3HAHUE HUX €CTECTBEHHOHAYYHOU
CYILIHOCTHU — 3aKOH ychexa.

EcTrecTBO3HAaHWME — HeoThEMJIEMAsl COCTABJSIIOINASL KYJBTYPbI:  OIPEACIISIS
MHPOBO33pEHHE UYEJIOBEKA, OHO TMPOHUKAECT W B TyMaHUTapHyw cdepy, U B
OOIIIECTBEHHYIO >KU3HBb. PanmonanbHbIi €CTECTBEHHOHAY4YHbIN METOM,

copMupoBaBIIMIICSI B paMKax €CTECTBEHHBIX HayK, o0Opa3yeT eCTeCTBEHHOHAYYHYIO
KapTHHY MHpa, HeKoe 00pa3Ho-dmiocodhckoe o000mIeHre HAyIYHBIX 3HAHUN.

OcHOBY ecTecTBO3HAHHUsI HOpeAcTaBiasieT (PU3MKa — HayKa O IPUPOJE, H3ydaroliast
HauOoJiee Ba)KHbIE SIBJICHHSI, 3aKOHbI M CBOMCTBa MaTepHajbHOro mupa. B ¢usuke
YCTAaHABJIMBAIOTCSI YHHUBEpPCaAJIbHbIE 3aKOHBI, CIIPABEAJIMBOCTh KOTOPBIX IOATBEPI>KAACTCSI
HE TOJBKO B 3€MHBIX YCJIOBHUSIX U B OKOJIO3EMHBIX HOPOCTpaHCTBAX, HO M BO BceH
Bcenennoii. B sToM 3akirouaeTcs OAUH W3 CYILIECTBEHHBIX NPU3HAKOB (PU3HMKHU KakK
dysnamentanpHOM Haykn. Pu3mka 3aHMMaeT 0c000€ MECTO CPEeaH €CTECTBEHHBIX HayK,
IIO3TOMY €€ IPUHSITO CUMTATh JIUJAEPOM €CTECTBO3ZHAHUSI.

EctecTBO3HaHME KaK HayKa O SIBJICHHUSIX M 3aKOHAX MPUPOAbI BKJIIOYAET TAK>Ke OJIHY U3
BAXKHEUIIINX OTpaciiedl — XUMHUIO.

XuMusi — HayKa O BellecTBaxX, HMX COCTaBe, CTPOEHHH, CBOMCTBaX, Hpoleccax
IpEBpPAIIEHUSI, HCIIOJIB30BaHUU 3aKOHOB XHMHH B MNPAKTUYECKON OESITEJIBHOCTH
JII0J1eH, B CO3JaHUU HOBBIX MaTEpUAJIOB.

buosoruss — cocraBHass 4yacTh €CTECTBO3HAHMsI. JTO HayKa O >XMBOW mpupone. OHa
U3y4yaeT pACTUTEJIbHBIN, >XUBOTHBIM MHpP U 4YeJIOBEKa, HCHOJb3ysl KaK COOCTBEHHBIC
METOJIbl, TAaK M METOJIbl JIPYIrMX HAyK, B YAaCTHOCTH (U3UKH, XUMHH U MaTEeMaTHUKH:
HaOJII0AEeHUSI, PKCIIEPUMEHTHI, HCCIEJOBAHUSI C TOMOILBIO CBETOBOIO U 3JIEKTPOHHOTO
MHUKpOCKOMa, 00-pal0TKy CTaTUCTUYECKUX JAaHHBIX MeEToJaMU MaTeMaTU4eCcKOM
CTaTUCTUKU U Jp. buosorusi BeIsIBIIsSIET 3aKOHOMEPHOCTH, MPUCYIINE >KU3HU BO BCEX €€
OpOSIBJICHUSIX, B TOM 4HcJIe OOMEH BEIEeCTB, POCT, PAa3MHO>KEHUE, HACJIEJICTBEHHOCTb,
U3MEHYHUBOCTb, YBOJIIOLIUIO U JIP.

B ITIOY TO «HTIIb», peamu3yoomeMm o0pa30BaTeJIbHYI0 HOpOrpaMMy CpeIHEro
obmero o6paszoBanusi B mpeaeinax ocBoeHusi OITOII CITO na 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHUsI, U3y4daeTCsl MHTErpUpOBaHHas1 ydyeOHast aucHUuIiuinHa «EcTtecTBO3HaHUE,
BKJIIOYAIOIIAasi TPHU pasjena, o0JIafarolide OTHOCUTEJIBHOM CaMOCTOSITEJIBHOCTBIO U
LEJIOCTHOCThI0O — «Pu3nkKa», «XuMus1», «bHojorus»» — 4To He HapyllaeT NPUBBIYHYIO
JIOTUKY €CT€CTBEHHOHAYYHOI'0 00pa30BaHUs CTYACHTOB.

IIpm ocBoenmm chnenuanpHocTedr CIIO  colmambHO-?KOHOMHYECKOTO  MPOd s
npodeccuoHalIbHOTO 00pa30BaHUsI €CTECTBO3HAHUE M3ydaeTcsi Ha 6a3zoBom ypoBHe PI'OC
cpeaHero o0mIero oopa3oBaHUs C YY€TOM CIIEMU(UKH OCBAMBACMbIX CIICITHAJIBHOCTEH .

OTO BBIpakaeTcss B COJAEpP>KaHUM OOyUYEHHUsI, KOJHMYECTBE 4HACOB, BBIACJISIEMBIX Ha
U3y4YeHHUE OTIEJIbHBIX TE€M MpOoTrpaMMbl, I'TyOMHE UX OCBOCHHSI ydalllUMHCs, oObemMe U
XapaKTepe NPaKTUYECKUX 3aHSITUM.

B mponecce peanmuzanuu conaepskaHus yuyeOHOUW aucuuIuinHbl «EcTecTBO3HaHUE)

3HAaYMMO H3yudeHHE pasgena «Pusmka», KOTOPBIM BHOCHUT CYILIECTBECHHBINM BKJIaJ B



CHCTEMY 3HAaHUM 00 OKpYy>KalolleM MUupe. ITOT pas3ae SIBJIsIETCSI CUCTEMOOOpa3yIoIuM
JUIST IPYTHUX pa3lesoB y4eOHOW NUCHUIIIMHBI, MIOCKOJIBKY (PU3UYECKHE 3aKOHBI JIe)KAT
B OCHOBE COACPIKaHUsI KYPCOB XUMHH U OHOJIOTHH.

IIpy wm3ydyeHuwn y4yeOHOro marepuajga II0 XUMHHM W OHOJIOTHU IeJecoo0pa3Ho
AKIICHTUPOBAaTh BHUMAHHE 00y4arOIINXCsl Ha YKU3HEHHO BaXXHBIX 00BEKTaX MPUPOJIBI
W Oopranm3Me 4dejoBeKa. JTo ruapocdepa, armochepa wm Ouochepa, KOTOpHBIC
paccMaTpUBaIOTCSI C TOUYKH 3PEHUSI XMMHYECKUX COCTABOB M CBOMCTB, UX 3HAUEHUS
JUIsT SKU3HEAESITeIbHOCTH JIIOJICH, 3TO coAep>KaHue, OCBEMIalollee PoJib Ba>KHEHUIIINX
XUMHYECKUX DJJIEMEHTOB B OpPraHM3ME 4YeJIOBEKa, BOIIPOCHI OXpaHblI 3J0POBbSI,
npoduiakTUKU 3a00J1eBaHUN M BPEIHBIX MNPUBBIUEK, MNOCIEACTBHUII U3MEHEHHSI CpPEJbl
o0HTaHMs YeJIOBeKa JJIsI YEeJIOBEYECKOM IIUBUIIU3AIINH .

3aMeTHOe MECTO B COACpP>KaHUMU YYESOHOW JHCIIUILUIMHBI 3aHUMAET Y4YeOHBIN
Marepuai, HE TOJbKO (OPMHUPYIOIIUN €CTECTBEHHOHAYYHYI0 KapTHHY MHpa Yy
CTYJI€HTOB, HO M PACKPBIBAIOIIUN NPaKTHUECKOE 3HAYEHHE €CTECTBEHHOHAYYHBIX
3HAaHUHW BO BceX cdepax KHU3HH COBPEMEHHOro OO0IIecTBa, B TOM 4YHCJIE B
ryMaHUTapHOU cdepe.

B wnenom yuebnas pgucuurmuinHa «EctecTBo3HaHue», B COIAEp>KaHUHU KOTOPOU
BEIYIIMM KOMIIOHEHTOM SIBJISIIOTCSI Hay4YHbIC 3HAHUSI U Hay4YHbIE METOJbI MMO3HAHUS,
MMO3BOJISIET CPOPMHUPOBATH y Y4YAIIHUXCsI LEIOCTHYIO €CTEeCTBEHHOHAYYHYIO KapTUHY
MUpa, TNpPOOyIUTh y HUX 3MOIHOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K H3y4aeMOMY
MaTepually, TOTOBHOCTb K BBIOOPY JEWCTBHI OMpeaeI€eHHON HANpaBJIEHHOCTU, YMEHUE
KPUTHYECKH OLICHUBATH CBOU U UYy>KHE JCUCTBUSI U TIOCTYIIKH.

HaTerpupoBaHHOE coAep KaHue YYeOHOW IHCIMIUTAHBI ITO3BOJISIET MPEenogaBaTeIIsiM
(pn3uku, XuMUU U OHOJIOTMM COBMECTHO OPTraHU30BaTh HM3YYCHHUE €CTECTBO3HAHMS,
HWCMOIB3YsI UMEIOMIUECS] YaCTHbIE METOJUKH MPETIOJaBaHUsI TpeaMeTa.

BaxxubsiM 3Tarnom 3¢ppeKTUBHOro 00pa3oBaTEeIbHOTO NPOIecca SIBIISICTCS SKCIIEPUMEHT,
CTUMYJHUPYIOMIHN aKTUBHYIO NO3HABATEIBHYIO ACATEILHOCTh U TBOPUECKHU IOJIXOMT K
nojiydeHuro 3HaHui. Ilpu TpaaunuoHHbIX ¢dopmax oOpa3z0BaTEIBLHOTO Mpoliecca Takas
BO3MOXHOCTb  peajiu3yeTcss B XOJE BBINOJHEHHS HEOOXOAWUMOro  KOMIUJICKCA
J1abopaTOpHBIX pabOT UM MPAKTUUYECKUX 3aHSATUH.

IIpn npoBeneHnn aeMOHCTpalUi, J1aOOpPaTOPHBIX paboOT, MPAKTUYECKUX 3aHSIATUH
HCTIONB3YIOTCSI pa3IMYHbIe HMHTEPaKTUBHBIC TEXHOJIOTMU. brarogapss HMCHoiab30BaHUIO
KOMITBIOTEPHBIX MOJEIEed M aHUMAalluH, KOMITBIOTED IPEAOCTaBISIET yYalluMCs IIpU
BBINIOJIHEHUM  BUPTyaJibHOW  J1abopaTOpHOM pabGoOThl YHHUKAJIBHYIO BO3MOKHOCTH
BHU3yaJIM3allUH YIIPOIIEHHON MOJEIIM PEalbHOTrO SIBJICHHs. IIpH 3TOM MOYKHO ITODTAITHO
BKJIIOYaTh B PACCMOTPEHHE JIOMOJIHUTEIbHBIE (AKTOPbI, KOTOpPBIE HOCTEIIEHHO
YCIOXXHSIOT MOJICNTb U TPUOIIIDKAIOT €€ K peallbHOMY (u3ndecKoMy Tiporieccy. Kpome
TOro, KOMIIBIOTEp  IIO3BOJIIET MOJEJIMPOBATH  CUTyallUM, HEpeaJu3yemMble B
SKCIIEpUMEHTaxXx. B BUPTyalbHOUW cpeae IMpeacTaBIICHbl pa3audHble Moaeiu. HekoTopsie
U3 HUX OPHUEHTHPOBAHBI HAa OTPAOOTKY y Yy4YalIUXCs OTJCIbHBIX AKCHEPUMEHTAJIBHBIX
YMEHHUH (TpeHaKepbl, KOHCTPYKTOPHI); JApYyrue IIOMOTAalOT W3y4daTh SIBJICHUS,
HEJIOCTYNHBIEC JIsI BOCIIPOM3BEJICHUSI B YCJIOBHUSIX HMeEOIIeHcs abopaTopyuu; TPETbHU
CO3JIAIOT YCIJIOBHSI JUISI CAMOCTOSITEIIBHOTO MOJISTUPOBaHUs 00ydaeMbIM pPa3HOOOpa3HBIX
CUTYyaLlnH.

Kak mokasbpIBaeT OIBIT, IPUMEHEHHUE TOJBKO TPATUIIHOHHOW METOJIUKU TIPOBEJICHUS
SKCIIEPUMEHTA IIPUBOJUT K HHU3KOMY YPOBHIO YMEHHMH M NPaKTUUYECKUX HaBBIKOB
yYaluxcs 1Mo €CTECTBO3HAHUIO, TaK KaK HE BCE CTYJICHTHI YMEIOT:

- aHaJIM3UPOBATh, NOHUMATh U UHTEPIPETUPOBATH I'padUKHU U TAOJIUIBI, ITOJIyYE€HHBIEC B
XOJIe SKCIIEpMMEHTa (HE YMEIOT WCIIOJB30BaTh IIOJIydYeHHBIE 3HAHUS 110 anredpe u
reoOMETPUH NPU U3yUECHUU €CTEeCTBO3HAHU);

-  OOBSICHIATHP CyTh sBJICHUU (CiaObIii CJIOBApHBIM 3amac TEPMHHOJIOTHH  I10
€CTECTBO3HAHUIO);

- HOHUMAaTh 3aKOHOMEPHOCTH MPOoIlecCcOB (HE BUAST NPUUYUHHO-CIIEICTBEHHBIE CBS3HU);



- CAaMOCTOSITEIIbHO HOOBIBaTh HYXXHYIO MH(POPMAIIHMIO U3 PA3JIMYHBIX UCTOYHUKOB, B TOM
qUCIIC DJIEKTPOHHBIX (C1a00 pa3BUTHI HABBIKU caMOCTOATEIbHOM paboThl ¢ I11K).

Brimenepeuncnennsle  npoGenbl B 3HAHUAX — BIAUSIOT Ha  (QOPMHUpPOBaHUE
HMHOOPMALIMOHHON  KOMIIETEHTHOCTH M  YPOBEHb OOYYEHHOCTHM CTYJAEHTOB IO
ecTecTBO3HaHUIO. lIpu TpOBEEHUU HSKCICPUMEHTOB M (PPOHTAIBHBIX J1a0OPATOPHBIX
paboT, uCnoJb3ysl BUPTyaJIbHbIE MOJEIU HOCPEACTBOM KOMIIBIOTEPA, MOXXHO Hay4MUTh
CTYAEHTOB CaMOCTOSATEJILHO JTOOBIBATh 3HAHHUSI B XOJ€ IKCIICPUMEHTA HAa BUPTYaJIbHBIX
MOJEISAX.

KoMIiproTepHBIN AKCIIEPUMEHT CIIOCOOEH AOIIOJHUTH ‘‘DKCIIEPUMEHTAJIbHYIO YacThb
Kypca €CTECTBO3HAHMUsI M 3HAYUTEJIBHO IOBBICUTH 3(P¢eKTUBHOCTH 3aHATUNU. Ilpu ero
HUCIIOJIb30BAHUHM MOYKHO BBIYWICHHUTHh TIJIAaBHOE B SIBJICHHUH, OTCEYb BTOPOCTEIICHHBIC
(bakTOpBI, BBISIBUTH 3aKOHOMEPHOCTH, MHOI'OKPAaTHO IIPOBECTHM  HCHBITAHHE C
U3MEHSIEMBIMH IIapaMeTpaMH, COXpPaHUThb pe3yJabTaTbl HW BEPHYTHCSI K CBOUM
HCCJICJOBAHUSM B YJIOOHOE BpeMs.

B KOMIBIOTEPHOM BapHaHTE MOKHO MPOBECTH 3HAUUTEIBHO OOJIblIEe KOJIUYECTBO
3KCIEpUMEHTOB. bosiee Toro, padora ydammxcsi € KOMIIBIOTEPHBIMH MOJCIISIMU
4pe3BBIYAHO MOJIC3HA, TaK KaK OHH MOTYT CTaBUTh MHOTOYHCIEHHBIE BHPTYaJIbHBIC
ONBITHI U JaK€ TPOBOAUTH HEOOJIBIIINE UCCICIOBAHHUSI.

N3yuenune obOmieoOpazoBaTesibHOM y4yeOHOW aUCHUIUIMHBI «EcTecTBO3HaHHE)
3aBepIIACTCSI TIOABEJICHUEM UTOTOB B (hopMe nudhepeHIInpOBaAaHHOTO 3aYeTa.



MECTO YUYEBHOMW JUCIHUIIJIMHBI B YUEFHOM IIJIAHE

VuebHast nucnurinHa «EcTecTBO3HaHUE» SIBASICTCST YYEOHBIM MPEIMETOM IIO
BBIOOpY M3 o00s13aTesibHOM mnpeameTHo obOmactu «EctectBeHHble Haykn» PI'OC
cpemHero odmniero oopa3oBaHUSI.

B TTIOY TO «HTIIb», peamu3yiomnieM o00pa30oBaTeIbHYK NPOrpaMMy CPEIHETO
obmrero obpaszoBanust B npenenax ocBoeHust OITOIT CITO na 6a3e OCHOBHOroO OOIIIEeTO
obpa3oBaHusl, yuebHas JUCHUILINHA «EcTecTBo3HaHue» U3y4aeTcst B
obmreoOpa3oBaresibHOM HHUKJIE ydebHoro rturana OITOIT CIIO na 6a3e OCHOBHOIO
00111er0 00pa30BaHUsI ¢ MOJYUYCHHUEM cpeaHero ooimero oopaszosanus (ITIICC3).

B yue6nom tuiane IIIICC3 mecto ydeOHOUM aucnumimHbl «EcTecTBo3HaHWE» — B
cocTtaBe 0011e00pa30BaTEABHBIX YUYEOHBIX MUCHMUILINH HO BBIOOPY, (HOPMHUPYEMBIX
n3 00s13aTeNbHBIX NpeaMeTHbIX obnacteit @I'OC cpeanero obiero odpa3zoBaHUsI, TSI

cunenquanpHocTedd CIIO coumanbHO-3KOHOMHUYECKOTO Npoduiist MpodecCHOHATBHOTO
oO0pa3oBaHUSI.



PE3YJIBTATHBI OCBOEHUS YUYEBHOU JUCIIUIIJINHBI

OcBoeHHe coJiep KaHUsT Yy4YeOHOW AUCHUIUIMHBI «EcTecTBO3HaHHME» obecrieunBacT
JIOCTU>KEHHUE CTYJICHTaMHU CJIEAYIOIINX Pe3yJibTaTOB!

>

JAUYHOCHIHBIX.

YCTOMYMBBIH HHTEpPEC K HMCTOPHUH U JOCTHOKCHHSIM B 00JJaCTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJOCTH 32 POCCHUCKHUE €CTECTBEHHBIC HAYKH;

TOTOBHOCTh K IIPOJOJI>KCHHIO O0pa30BaHHs, IOBBINICHUIO KBaJTU(pHUKAIIUU B
n30paHHON NPOYECCHOHAILHON JICSITEJIBHOCTH C HCIIOJIb30BAHHEM 3HAHHUH B
00J1aCTH €CTECTBEHHBIX HAYK;

O0BEKTHUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMI B O00JIACTH €CTECTBEHHBIX
HAyK JUJIsI d4YeJIoBeKa M OOIIecTBa, YMEHHE MCIIOJIb30BaTh TEXHOJOTHYECCKHE
JNIOCTHOKEHUsT B o0iactu (PHU3UKU, XUMHH, OHOJOTHH [JJIsI TIOBBIIIICHUS
COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO pa3BUTHUSI B BBIOpAHHOW HpodecCHOHATBLHON
IEeSITEILHOCTH,

YMEHHE IIPOAHAITU3UPOBATh TEXHOTCHHBIC TOCICACTBUSI JUISI OKpPY>KaloleH
cpelibl, OBITOBOM M MPOU3BOJCTBEHHON ASSATSIBHOCTH YEJIOBEKA;

TOTOBHOCTHL CAMOCTOSITEJILHO IOOBIBATE HOBBIE IS ce0sI €CTECTBEHHO-
Hay4dHbIC 3HAHUS C HCIOJb30BAHUEM JJISI JTOT0 JIOCTYIIHBIX HMCTOYHHUKOB
nHopManu;

YMEHHE YNPaBJISITh CBOCH IMO03HABATEJIBHOW JIESITEIIBHOCTHIO, IIPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O0 MHTCIUICKTYAJILHOTO Pa3BUTHS;

YMEHHE BBICTpAaWBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIICHHsI B KOMaHIE IIO0
pEIICHUIO O0IMUX 3a7a4 B 00J1aCTH €CTECTBO3HAHMS,

> memanpeoMemHbIX.
OBJIAACHHUC YMCHHUSIMHU MW HaBbIKaMMW pPa3JIM4YHbBIX BHIAOB IMMo3HaBaTeIbLHON
NEeSITESIPHOCTH JJISI W3Yy4YE€HHUsI Pa3HBIX CTOPOH OKPY KAIOIIEro €CTECTBEHHOTO
MUpa,;
MPUMEHEHHE OCHOBHBIX METOJAOB  IT0O3HAaHUsI (HAOIIOICHWsI, HAYYHOIO
DKCIIEPUMEHTA) [UIS HW3YYCHHUsI pPa3JIMYHbIX CTOPOH ECTeCTBEHHOHAYYHOM
KapTUHBI MHpaA, € KOTOPBIMHM BO3HHKACT HCO6XOI[I/IMOCTI) CTAaJIKUBATHCsI B
npodeccuoHaIbHOU cdepe;
YMEHHE ONpeleasiTh LEJIU M 3aJauyM JAesITeJIbHOCTH, BBIOMpATh CpelcTBa IS
HUX JOCTHUXKCHUSA Ha HpaKTI/IKe;
YMCHHUC HCIIOJIB30BaTh pas3JIn4YHbIC HNCTOYHHUKHN JJIA IMOJIYUYCHU A
€CTeCTBEHHOHAYYHOM wuUH(GOpMaAIlMM W OLIEHUBATh €€ JIOCTOBEPHOCTH JJIs
JIOCTU>KEHUSI IOCTAaBJICHHBIX I1eel U 3a7ad4;

npeomemmuvix.

chopMUpPOBAHHOCTH npeacTaBICHUN 0 EJIOCTHOM COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHE MHUpaA, TMPHUPOJAE KaK €JIUHOW IEeJIOCTHOU
CHCTEME, B3aWMMOCBSI3U YEIIOBEKa, NPUPOABI U O00IIecTBa, MPOCTPAHCTBEHHO-
BpEMEHHBIX MacinTtabax BceneHnHoid,

BJIaJICHWE 3HAHUSIMU O HauboJIee Ba>KHBIX OTKPBITUSIX U JOCTUXKCHHUSX B
00J1acTH €CTECTBO3HAHUSI, MOBJIUSIBIIUX Ha DJBOJIIOIUIO MOPEICTABICHUU O
OpUupojie, Ha pa3BUTHE TEXHUKHU U TEXHOJOTHUM;

c(OpMHUPOBAHHOCTh YMEHUSI MPUMEHSITh €CTECTBEHHOHAYYHBIC 3HAHUSI JJIsI
O0BSICHEHHUSI OKPY>KAKIMIUX SIBJICHHUH, COXpaHEHUS 3J0POBbs, OOECIICUECHUS
0€30MacCHOCTH >KU3HEICSITEIILHOCTU, OC€pPEXKHOT0 OTHOMNICHUSI K NOPUPOIE,
paloHaJIBHOTO  MPUPOJIONOJIB30BAHUSI, a TaK>X€  BBINOJHEHHUSI  POJIH
IpPaMOTHOTO MOTPeOUTENS;

chOPMUPOBAHHOCTh MNPEACTABICHUN O HAYyYHOM METOJIE MO3HAHUSI IIPUPOIBI
M CpeICcTBAaX H3YUYEHHUsI MeramMupa, MakKpoMHpa W MHKPOMHpaA; BIAaJCHHUE
OpHUeMaMH €CTECTBEHHOHAYYHBIX HAaOJIOAeHUI, OIIBITOB, HWCCIEIOBAaHUN U



OLICHKH JOCTOBEPHOCTHU IOJIyUYEHHBIX PE3yJIbTATOB;

BJIaJICHHE TIOHSITUMHBIM alllapaToM €CTEeCTBEHHBIX HayK, I103BOJISIIOLIUM
MOo3HAaBaTh MHpP, Y4YacTBOBAaThb B JHCKYCCHUSAX IO €CTECTBEHHOHAYYHBIM
BOIIpOCaM, HCHOOJIb30BaTh pa3JIMYHbIE HCTOYHHUKH HWHpOpMamuum  JUIs
MNOArOTOBKH COOCTBEHHBIX paldoT, KPUTHYECKH OTHOCHUTBCS K COOOIIEHHUSIM
CMMU, coaepskaiiuM Hay4YHYIO HHQOpMAILHIO;

copMHUPOBAaHHOCT, YMEHUH NOHHUMATh 3HAYUMOCTh E€CTECTBEHHOHAYYHOT'O
3HAHUST JUIST KaXKJO0ro 4YeJIOBEKa HE3aBHCHMO OT €ro IpodeccuoHaIbHOMU
NEeSITeIbHOCTH, pa3indyaTh (PaKThl U OLIEHKHU, CPABHUBATH OLICHOYHBIC BBHIBOJIbI,
BHUAETh HUX CBsI3b C KPUTEPUSIMU OLIEHOK U CBsI3b KPUTEPHEB C OIpPEAECIICHHOM
CHUCTEMOM IIEHHOCTEM.

B pe3yabTare ndydenusi yueOHoro npeamera «EcrecTBo3HaHHe» HA yPOBHE CPeIHEro
o0u1ero oopasoBanms:

BoinyckHUK HA 0230BOM YPOBHE HAYYMTCS:

JEeMOHCTPHPOBATh Ha MPHUMEPax pOJb EeCTECTBO3HAHHUA B PA3BUTHH YEJIOBEYECKOMN
[MBUJIN3AIIUH; BBIJCISATH IEPCOHAIBHBIN BKJIAJl BEIMKUX YYEHBIX B COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HaYK;

IPaMOTHO TPUMEHSTh ECTCCTBCHHOHAYYHYIO TEPMHHOJIOTHIO TIPH OIHMCAHUW SIBICHUHN
OKPY>KaIOILIEro MUpa;

000CHOBAaHHO MPHUMEHSTh MPUOOPHI JIJIST U3MEPEHHS U HAOIIOJIEHUS, UCIOJb3Ys OMHCAHUE
WIM TPEUIOKEHHBI alIrOpUTM HKCIEPHUMEHTa C LEJbI0 IMONy4YeHUs 3HaHHH 00 oObekTe
W3YYCHHS,

BBISIBJISITH XapakTep SBJICHUM B OKpYXaromllel cpeie, MOHMMATh CMBICHT HaOII0/1aeMbIX
MIPOLIECCOB, OCHOBBIBASICh Ha €CTECTBEHHOHAYYHOM 3HAHHUM; HCIIOJIb30BATh JJI ONKCAHUS
XapakTepa MpOTEeKaHus MPOLEeCcCOB (PU3NUECKHE BEIUYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b
MEXTy HIMH,

OCYIIECTBIISITh MOJEIHPOBAHUE TPOTEKAHUS HAOIIOJAEMBIX MPOIIECCOB C YUYETOM T'PaHMII
MPUMEHUMOCTH HCIIOJIb3YEMbIX MOJIETIeH;

KPUTHYECKH OIICHWBATh, MHTEPIPETUPOBATL U OOCYXIAaTh WHPOPMAITUIO, COJIECPKANIYIOCS B
coobmenusx CMMU, pecypcax MHTepHeTa, HaydHO-TIONMYISPHBIX CTAThAX C TOYKHU 3PEHUS
€CTECTBEHHOHAYYHOW KOPPEKTHOCTH; JIeaTh BEIBOJIBI HA OCHOBE JIUTEPATYPHBIX TaHHBIX;
NPUHUMATh APTyMEHTHPOBAHHBIC PEIICHUS B OTHOIICHWUM MPUMCHEHHS Pa3HOOOpPa3HBIX
TEXHOJIOTHI B IPO(ECCUOHATILHOM JESITEIbHOCTH U B OBITY;

U3BJIEKATh W3 OINMCAHUS MAIllUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB HEOOXOIUMBIE
XapaKTePUCTHUKU JIJISI KOPPEKTHOTO UX MCIOJB30BaHUS; OOBSACHATH MPUHIUIIBI, TIOJOKEHHBIS
B OCHOBY pa0OThI MpUOOPOB;

OpPTaHU30BBIBATH CBOIO JICATEIHHOCTh C YYETOM MPUHIIUIIOB YCTONYHUBOTO PA3BUTHUS CHCTEMBI
«IIpUPOAa—O0OIIECTBO—UEIOBEK» (OCHOBBIBASICh HAa 3HAHMSIX O TpoIeccax IMepeHoca u
TpaHCcOpMaIIMK BEMICCTB W JHEPTHHA B JKOCHUCTEME, PAa3BUTHU W (PYHKIIMOHWPOBAHUU
ounocdepsl; 0 CTPYKType MOMYJSIIMK U BUJA, aJalTalUsIX OPraHU3MOB K cpele OOMTaHUf,
CBOMCTBAaX IKOJOTHUYECKUX (HDaKTOPOB; PYKOBOJCTBYSCH MPUHIIMIIAMU PECYPCOCOEPEIKEHHS U
0€30MacHOTO MPHUMEHEHUS MAaTepUaiOB W  TEXHOJOTHH; COXpaHsisl OHOJOTHYECKOoe
pazHooOpasue);

000CHOBBIBATh MPAKTUYECKOE HCIIOIH30BAHKUE BEIIECTB M UX PEAKIIMI B MPOMBIIIIEHHOCTH U
B OBITY; OOBSCHSATH POJIb OMPENEICHHBIX KJIAcCOB BEIIECTB B 3arpsA3HEHUU OKpYKarolei
Cpelbl;

JEHCTBOBATh B paMKaX MPaBWJ TEXHUKH 0E30MacCHOCTH U B COOTBETCTBUU C MHCTPYKIIMSIMH
M0 TIPUMEHEHUIO JIGKAPCTB, CPEJICTB OBITOBOM XMMHH, OBITOBBIX 3JIEKTPHUECKHUX MPHUOOPOB,
CJIOKHBIX MEXaHU3MOB, IOHUMAsI €CTECTBEHHOHAYYHBIE OCHOBBI CO3JaHUS MPEATICAHUA;
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(dopMupOBaTH COOCTBEHHYIO CTPATETHIO 3I0pOBhecOeperaromiero (paBHOBECHOT0) MUTaHHUS C
y4eTOM OMOJIOTHYECKOH 11eIeCO00Pa3HOCTH, POJIH BEIICCTB B MUTAHUU M )KU3HEICATCIBHOCTH
JKHUBBIX OPraHU3MOB;

OOBSCHATh MEXaHHM3M BIMSIHHSL Ha OKMBBIC OpPraHU3MbI OJICKTPOMArHUTHBIX BOJH |
PaIMOAKTUBHOTO W3JIy4YCHHs, a TaKKe JCHCTBUS aJKOrojs, HUKOTHHA, HAapKOTUYECKHX,
MYTareHHbIX, TEPATOr€HHBIX BELIECTB Ha 3J0POBbE OPraHU3Ma M 3apO/IbIIICBOC PA3BUTHUE;
BBIOMPATh CTPATETHIO MMOBE/ICHHS B OBITOBBIX U YPE3BBIYAMHBIX CUTYaLUsIX, OCHOBBIBASCH HA
NOHMMAHUM BIIUSHUS HA OPraHU3M 4elioBeKa (DU3MYECKUX, XUMHYCCKUX U OHOJIOTMYECKHX
(bakTopoB;

OCO3HAHHO JICHCTBOBATH B CHUTyallMd BBHIOOpA TNPOAYKTa WIH YCIYIH, IPUMEHSI
€CTECTBCHHOHAYYHbIC KOMIICTCHIIHH.

BoinyckHHK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUTHCH:

BBIIIOJHATE CaAMOCTOATCIIBHBIC OKCIICPUMCHTBI, PACKPBLIBAIOMIUC T[MOHUMAHHWE OCHOBHBIX
€CTeCTBEHHOHAYYHBIX TIOHSATHH W 3aKOHOB, coOMonas mpaBuia Oe30mMacHOW padoThI;
NPEACTaBIATh NOJTYYCHHBIC Pe3yIbTaThl B TAOIMYHOM, rpad)MuecKoi WM TEKCTOBOW (opMme;
ACJIaTh BBIBOJAbI HA OCHOBEC IIOJTYYCHHBIX U JIMTCPATYPHBIX JAHHBIX;

OCYLIECTBIISATh CAMOCTOSATENILHBIA  y4EOHBI TPOEKT WM HCCIEAOBaHHE B 00JacTH
€CTECTBO3HAHUS, BKIIOYAIOIINI OPE/IeIEHIE TeMbI, IOCTAHOBKY LIEJIM U 3314, BBIBHKCHUE
THIIOTE3Bl M MyTEH €€ SKCIEePHUMEHTAILHOW MPOBEPKH, MPOBEACHUE SKCICPUMEHTA, aHAIH3
ero pe3yjiabTaTOB C YYETOM IOTPEIIHOCTH H3MEpeHus, (opMynMpoBaHHE BBIBOJOB H
MPEJCTAaBICHUE TOTOBOTO H(OPMAIIHOHHOTO MPOYKTa;

00CY)XIaTh CYyLIECTBYIOUIME JIOKAIbHBIE W PETHOHAJbHBIE MPOOJIEMBbI (PKOJOTHYECKHUE,
OHCPICTUYCCKUC, CBIPBCBLIC U T.II.); 000CHOBLIBAaThL B AUCKYCCHU BO3MOJXHBIC ITYTHU HX
peLIeHus, OCHOBBIBAsACh HA €CTECTBEHHOHAYYHBIX 3HAHHSX;

HaXOJIUTh B3aUMOCBSI3U MEXKIY CTPYKTYpOod U (pyHKLHMEH, MPUUNHON U CIEeICTBUEM, TEOpUEH
1 (hakTaMu P aHAJIU3€ MPOOJIEMHBIX CUTyalluid 1 000CHOBAHUY MPUHUMAEMBbIX PELICHUI Ha
OCHOBE €CTECTBEHHOHAy4YHBIX 3HAHMH; IIOKa3bIBaTh B3aUMOCBSA3b MEXIy 00JacTIMHU
CCTCCTBCHHEBIX HAYK.
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COJIEP)KAHUE YYESHOM JUCIUILIAHBI
COLIMAJIBHO-9KOHOMUYECKUH ITPODUIIb ITPOGECCUOHAJIBHOI'O OEPA30BAHMSI.
OU3NKA

Beeoernue

duszuka — (QyHIamMeHTaIbHasT HayKa O IIpupose. EcTecTBEeHHOHAYYHBIH METO.
MO3HAHUs, €r0 BO3MOXKHOCTHA U T'PaHULBI IPUMEHUMOCTH.

OKCIIEPUMEHT W Teopusl B IIpOLlecce IMO3HAHUsI NOpuUpoabl. MoaenupoBaHue
(pusnueckux siBI€HUNW M I1polieccoB. EcTecTBeHHOHayudHasi KapTHHa MHUpa U €€
BA>KHEHUIIINE COCTABJISIOIIME.

EnuHCTBO 3aKOHOB HpUPOABI M cocTaBa BellecTBa BO BcemeHHoM. OTKphITHS B
(pnzuke — ocHOBa Iporpecca B TEXHUKE U TEXHOJIOIMH MPOU3BOJICTBA.

Mexarnuxa

Kunnemaruka. Mexanudeckoe aBu>keHue. Cucrema orcuera. TpaeKTopusi ABUIKECHUS.
Ilyte. Ilepememenue. PaBHoMepHoe mnpsiMoimHENHOe JABHYKeHHE. CKOpPOCTb.
OTHOCUTEIBHOCTh MEXAaHHUYECKOI0 JABHMIKEHHSI. 3aKOH CJO0XKEHHUSI CKOpPOCTEH.
I'padbukn nBUKESHUS .

CpenHsia CKOpPOCTH IIpU HEPABHOMEPHOM JBHMYKEHHUU. MrHOBEHHasi CKOPOCTb.
PaBHOyCKOpEeHHOE NPSIMOJHMHEHHOE NBHXKeHHE. YCcKopeHue. CBOOOAHOE TajeHUue Tell.
KpuBonnHeiiHOe aBHW)KEHME. YTJIOBasi CKOpOCTb. PaBHOMEpHOE IBHIKEHHUE IIO
OKpY>KHOCTH. LleHTpocTpeMHUTEIBHOE YCKOPEHHUE.

Junamuka. Macca m cmia. BsaummogerictBue Ten. 3akoHbl guHaMUKuU. CHIBI B
npupose. Crocobsl wu3MepeHust cui. HMHepnuanbHasi cUCTeMa oOTcYeTa. 3aKOH
BCEMUPHOTIO TATOTeHUs1. HeBecoMOCTb.

3aKkoHBI cOXpaHeHusI B MexaHuke. IMnyinbe Tena. 3aKOH COXpPaHEHUSI UMILyJIbCa.
PeakTtuBHOe gaBuyKeHue. MexaHuueckast pabora. MomiHocTte. Pabora cuibl
TATOTEHUSI, CHJIbI YIPYIOCTH M CHJIbl TpeHUsI. MexaHudecKasi DJHEpPrus.
Kunernueckast sHeprusi. Kuneruudeckast sHeprust u pabota. IloreHnmanbHast

OHCPIrus B rpaBUTAllMOHHOM I10JIC. HOTGHHI/IaJ'II)HaSI OHEPIrUs yYHnpyro
negopMUpPOBAHHOTO Tejla. 3aKOH COXPAHEHUS MOJHON MEXaHUYECKON DHEPTrHUU.
Aemoncmpayuu

OTHOCUTEINBHOCTE MEXAHUYECKOIO0  JBUKEHHUS.

Buapr MexaHHYecKOro JBUKEHHUsI. WMHepTHOCTH

TEI.

3aBHCUMOCTh YCKOPEHHSI TeJila OT €ro MacChl M CWJIbI, JEHCTBYIOIEH HaA TEJO.
PaBeHCTBO %1 HpOTI/IBOHOJ'IO}KHOCTI) HaHpaBJ'IeHI/IH CHUJI1 I[GﬁCTBPISI %1 HpOTHBO}IeﬁCTBHﬂ.
HeBecoMmocTh.

PeaKTI/IBHOC ABUXXCHUC, MOJCIIb paKeTI)I .

N3MmeHneHne »Heprum MNpU COBEpPLHIEHUH paboOThI.

Ilpaxkmuueckoe 3ansamue

HccnenoBanue 3aBUCUMOCTHU CHUJIBI TPEHHUSI OT MacChl TeJa.

Ocnoevl MOIEKYIAPHOU PUUKU U MEePMOOUHAMUKU

Moaekyasipaasi pu3uka. ATOMUCTHYECKAsT TEOPHUsI CTPOSHUsI BerecTBa. HabmroaeHust
M OIIBITHI, HNOATBEPIKAAIIINE ATOMHO-MOJICKYJISIDHOE CTpPOE€HHE BelecTsa. Maccel u
pa3Mepsl MOJIEKYJI. TeruioBoe IBUKEHHUE YAacTHUILl BEIIeCTBAa. bpOoyHOBCKOE IBUXKEHUE.
Nneansubil ra3. Temmeparypa Kak Mepa cpeJHEe KUHETHUYECKOM DHEPruM YacTHUILL.
YpaBHEHHE COCTOSIHUSI MaeasibHOro rasa. M3omporieccsl 1 ux rpapuku. OObsICHEHHUE
arperaTHbIX COCTOSIHUM BeIllecTBa M (Pa30BBIX MEPEXOJOB MEXKJy HHMH Ha OCHOBE
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ATOMHO-MOJIEKYJISIPHBIX IPEACTABJICHUM.

CBs13p M@Ky JaBJICHUEM M CpPEeJHEM KHHETHUYECKOM dHepruei moJiekyis rasa. Pabora
rasa. Mogenps  >KHUIKOCTH. IloBepxHOCTHOE  HATSI)KEHHE W CMAvyHUBaHME.
Kpucrannunueckue n amopdHsbie BemiecTa. JKUaKue KpUCTAIIIbI.

Tepmoaunamuka. BuyTpenusisi sHeprusi. PabGora u Temioornada KakK CIIOCOOBI
U3MEHEHUsI BHYTPEHHEM HJHeprur. llepBrli M BTOPOM 3aKOHBI TEPMOJWHAMUKHU.
IIpunuuner pedictBust temyioBbix MamH. KITJ[ TerutoBeix aBuraresnei. TersioBwie
MAalllMHBlI U UX IPUMEHEHHE. DKOJIOTHYEeCKHe Npo0JIeMbl, CBSI3aHHbIE C IIPUMEHEHHUEM
TEIJIOBBIX MAaIllMH, U OPOOJIEMbI YHEProcOepeKEeHUsI.

Memoncmpayuu
JIBr>keHHMe OpPOYHOBCKUX YaCTHII.
HAuddpyzusi.

SIByieHUsI NOBEPXHOCTHOI'O HaTsI)KEHUsI U cMauuBaHusi. Kpucranisl,
aMop(dHBIe BelIeCcTBa, >KUIKOKPUCTAIJIMYECKHUE Tena. M3MeHeHwue
BHYTPEHHEMN dHEPruu TeJ NPHU COBEPILICHUHN pabOTHI.

Ocnoevl 371eKmpoouUHaMUKuU

duieKTpocTaTUKAa. B3anmoelicTBre 3apsI>KEHHBIX TeJl. JJIEKTPUUYECKUH 3apsig. 3aKOH
COXpaHEHUs dPJIEKTpUUECcKOoTo 3apsina. 3akoH Kyiona. DiexkTpocTtaTudeckoe IIoJie,
€ro OCHOBHBIE XapaKTEPHUCTUKU U CBSA3b MEXAY HUMHU. [IpOBOTHUKU U HU30JISITOPHI B
3JIEKTPOCTATUUECKOM MoJie. ODJIEKTpUUYECKasi €MKOCTh KOHJEeHcaTtopa. ODHeprus
3JIEKTPOCTATUYECKOTO MOJIS.

IlocTosinubiii TOK. IlocTosTHHBIN »HiekTpuyeckuil ToK. CuHila TOKa, HaMps>KeHUe,
JIEKTPUYECKOE conpoTruBieHHe. 3akoH Oma uisi ydacTKa LEenu W [OJIHOM
SJIEKTpUYECKOM menu. Pabora M MOIIHOCTP HOCTOSIHHOIO TOKa. 3akoH J>Koyisi—
Jlenna. TemnsioBoe aOeMCTBHE JJIEKTPHUYECKOrO TOKa. OJEKTPUYECKHMH TOK B
pa3JINYHBIX Cpelax.

MarnauTHoe moJie. MarHuTHOE IIOJIE WM €ro OCHOBHBIE XapaKTepUCTHUKHU. JlelicTBHE
MAarHuTHOI'O MOJISI Ha IMPOBOJHHUK C TOKOM. 3aKOH AmiIiepa. DnekTpojaBurarenb. Cuna
JlopeHniia. SIBjeHHE 3JIEKTPOMAarHUTHOM HWHAYKUMH. 3aKOH 3JIEKTPOMarHUTHOM
uaaykauu. [pasuso Jlenna. Camonuaykiysi. UHAyKTUBHOCTh. DHEPrusi MarHUTHOTO
OJIS.

demoHcmpayuu

OnexTpuzanus Tejl. B3anmoaelicTBue 3apsi>KeHHbIX Tesl. HarpeBanue npoBOJHUKOB C
ToKOM. OnibIT Opcrena. BzanmonecTBue NpoBOJAHUKOB ¢ TOKOM. JlelicTBME MarHUTHOTO
HO0JISI Ha MIPOBOJIHUK ¢ TOKOM. Pabora snekTpoaBuraresisi. SIBJieHUE 3J1€KTPOMarHUTHOM
UHIYKIUH.

ﬂpaKmuquKoe 3aHAmMue
COopka »JIEKTpUUECKOM IIeMd HW H3MEpEeHHE CHJIbI TOKa W HaIpsDKEHUsI Ha ee
Pa3INYHBIX ydaCTKax.

Konebanus u 6onnwi

MexaHnuuyeckue koJjie0anusi 1 BoJHbI. CBoOOaHBIE KouebaHus. [lepuon, yacTtora u
aMIuuTyaa kojiebanuii. [apMoHmueckme kojiebaHusi. MaremMaTHYeCKHH U
OpYy>XUHHBIN MassTHUKU. [IpeBpaliienre sHepruu npyu rapMoHUYECKUX KOJeOaHUSIX.
MexaHn4decKkre BOJHBI M WX BHJAbl. 3BYKOBBIE BOJIHBI. YJbTPa3BYKOBBIE BOJIHHI.
YapTpa3ByK U €ro UCIOJIb30BAaHHUE B MEIUIINHE U TEXHUKE.

DJIeKTPOMATHUTHbIE KoJie0aHusT U  BOJIHbL. CBOOOJHBIE  DIEKTPOMArHUTHBIE
konebanusi. Komebarenbubiit  koHTyp. @Dopmyna Tomcona. BreIHy>KIeHHBIE
SJIEKTPOMArHUTHBIE KoJiebaHUsl. ['apMOHMYECKHE »>SIEKTPOMarHUTHBIE KOJICOaHUSI.
OnexTpuueckuii pe3oHaHc. IlepemeHHBIM TOK. OnekrtporeHeparop. llodyudenue wu
nepenayda syekTpodHepruu. [IpodiaemMsl sHEprocOepeKeHUsI.

ONEeKTPOMArHUTHOE I10JI€. DJIEKTPOMarHUTHBIE BOJIHbI. CKOPOCTh 3JI€EKTPOMarHUTHBIX
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BOJIH. I[MpuHnunBI panuocBsI3u u TEJICBUACHUS . Hcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH PAa3JIMYHOIO AMAalia3oHa B TEXHUYECKHX CPEJCTBAX CBSI3H,
MEJIMIIUHE, TPU U3YUYECHUU CBOMCTB BEIlIECTBA.

CBeroBpie BOIHBI. Pa3zBuTHe npeacTaBiieHUN O NPHUPOJE CBETAa. 3aKOHbI OTPaKE€HUSI U
npesiomiieHust cBera. MaTepdepeHumst ceera. Judpakmmst cBera. J(udpakumoHHAaAsT
pewierka. Ilomsipuszanus ceera. lucnepcust ceera.

JIunzpr. @opmysa TOHKOW JHH3BI. ONTHUYECKHWE NPUOOPHI.

Memoncmpayuu

Konebanust MaTeMaTUYECKOTO U MPY>KUHHOTO MasiTHUKOB. PaboTa 3jieKTporeneparopa.
N3nydenue u nmpueM 3JIEKTPOMArHUTHBIX BOJIH. PagnocBsi3e. Pa3znoxkenue 6esioro ceera B
cnextp. UaTepdepenums u nudpakums ceera. OTpakeHUe U MPeIOMIICHHE CBETA.
OnTuueckue TpuOOPHI.

IlpakmuuecKkue 3auamus
N3yuenue kosebaHUN MaTeMaTHUECKOro MasiTHUKA.
HN3yuenue nunteppepeHINN U JUPpaKIIUU CBETA.

Dnnemenmuvl K8AHMOBOU PuU3UKU

KBanroBble cBoiicTBa cBera. PaBHOBecHOe TeruioBoe wu3iydeHue. KBaHToBast
runore3a Ilmanka. ®dorornmexkTpudeckuii 3¢dexkrT. YpaBHeHHe ODUWHIITEHHA IS
BHenrHero ¢poroddpdexra. @oroH. JlaBnenue cera. Jlyanusm cBOUCTB cBeTa.

®dusuka aroma. Mogenu ctpoenust atroma. OnbiT Pesepdopna. Ilocrynater Bopa.
O0BsicHeHME TUHEHYaTOro cCueKTpa BOJIOpoJa Ha OCHOBE KBAaHTOBBIX IocTyJliatoB bopa.
Ilornomienue u ucnyckanue ceera aromom. KBanroBast sHeprusi. [lpunnun nevictBust
U UCII0JIb30BaHUE Jiazepa. OnTudeckasi CIEKTPOCKONUSI KaK METOJl U3yUEHHUs cocTaBa
BEIIIECTBA.

®du3uKka aTOMHOI0 s1/ipa U 3JeMeHTapHbIX 4Yactul. CocTaB M CTPOEHHUE ATOMHOIO
sapa. CBoHcTBa SIAEPHBIX CHUJI. DHEPrusli CBSI3U U Ae(EKT Macchl aTOMHOIO siapa.
PanunoaktuBHOCTE. BUIbl pagmoakTHBHBIX TMpeBpaIleHU. 3aKOH PaJHOaKTHUBHOTO
pacriaga. CBolicTBa WOHHM3UPYIOIIUX SIIEPHBIX HW3JIydyeHUM. PaanmoakTuBHBIC
U3JIYYEHUSI U UX BO3JICHCTBUE HA >KHUBbIE OpPraHU3Mbl. fnepHble peakuuu. AnepHasi
SHEpreTuKa. DJIeMeHTapHble YacTUullbl. @yH/1aMeHTaJIbHbIE B3aUMOJICHCTBUS .
demoHcmpayuu

doTtorpdexT. PorornemenT. M3nyuenue nazepa. JInHeyaTple CIEKTPHI pa3IMUYHBIX
BelecTB. CUETUNK MOHU3UPYIOIIUX U3ITyUCHUHN.

Bcenennas u ee sgonoyus

Crpoenne m pazsurue Bceenennou. Kocmosorusi. 3Be3nbl. TepMosinepHBIA CHHTES.
Moaens pacmupsironiecst BecesreHHOM.

IIpoucxoskaenue CoJiHeuyHO# cucTeMbl. [IpoTOCONHIIE W MPOTOILUIAHETHBIE oObOJaKa.
ObpazoBanue miuaHet. [Ipobiema cyniecTBOBaHUSI BHE3EMHBIX ITUBUJIM3AIINHI.
CoBpeMeHHas pu3nydeckasi KapTUHA MUpa.

XNMUA

OO0mniast 1 HeoOpraHUYECKasi XUMHUSI

Beeoenue

XuMudeckast KapTUHA MUpa KaK COCTaBHAasl 4acThb €CTECTBEHHOHAYYHOM KapTHHBI
mupa. Ponp XuMHHM B >KH3HH COBpPEMEHHOTro obriecTtBa. HoBeimime a0CTHIKEHUS
XUMHUYECKON HayKHW B IJIAaHE Pa3BUTUSI TEXHOJOTUM: XHUMHUUYECKAsl TEXHOJIOTHUSI—
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OMOTEeXHOIOTUsI— HaHOTeXHoJIoTHsA. [IppMeHeHre TOCTHXKeHNI COBpEMEHHON XMMHH B
ryMaHUTapHOU cepe AesITeJIbHOCTH O0IIecTBa.

Ocnoenvle noHAmMuUA U 3AKOHbI XUMUU

IIpenmer xumuu. BemiectBo. AToM. Monekyia. XUMHUUYECKHI 3JIEMEHT U (POPMBI €ro
cyuiectBoBaHusl. [IpocThie U ciI0KHBIE BElleCTBA. AJJIOTPOIIMS U €€ NPUYHHBI.
MAemoncmpavusn

Habop Moaesneit aToMOB ¥ MOJIEKYJI.

N3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XHMHH. Macca aroMOB W MOJIEKYJI.
AToMHas1 eauHuIIa Maccbl. OTHOCHUTENIBHBIE aTOMHasi W MOJIEKYJISIpDHAsi MaccChl.
KomunuectBo BeniectBa. [locTtosinnast ABoraapo. MosnsipHast macca. 3aKoH ABOrajipo.
MossipabIii 00beM ra3zoB. PacueTsl 110 XUMHUYECKUM (popMyIiaM.

3aKOH COXpaHEHUsI MacChl BEIIECTBA.

Ilepuoouueckuii 3axKon
u Ilepuoouueckas cucmema xumuueckux siemenmos /.. Menoeneesa

OrkpbiTue Ilepnonmdeckoro 3akoHa. Ilepuoanueckast cucremMa XHUMHYECKHX
snnemenToB J[.M.MenneneeBa Kak rpaduueckoe otTobpakenue Ilepuoauueckoro
3akoHa. llepnoamyecknii 3aKOH M CHUCTEMa B CBET€ YYEHHsI O CTPOCHHUM arToMa.
3aKOHOMEPHOCTU HU3MEHEHUsI CTPOEHHUSI DJIEKTPOHHBIX OO0OJIOUEK aTOMOB MU
XUMHUUYECKHUX CBOMCTB, O0Opa3yeMbIX »JIEMEHTAaMHU MPOCTHIX U CJIOKHBIX BEIIECTB.
3nauenue llepuoamyeckoro 3akoHa U lleproamyeckod CHCTEMBI XHUMHWUYECKHX
snnemeHTOB [[.M.MenneneeBa niist pa3BUTHsI HAayKHM MW IIOHUMAaHUsI XHUMHWYECKOM
KapTHUHBI MUpA.

[Memoncmpauus

Paznuunsle  Qpopmbr  Ilepuoanueckoil  cUCTEMBbl  XUMHYECKHX  DJIEMEHTOB
J..Meunneneena.

CmpoeHue eewecniea

IIpupona xummMuuyeckor cBs3u. KoBaJIeHTHasi CBsI3b. HEMNOJISIPHASI M NOOJSIpPHAasi.
HNonnast cBsi3b. KaTnoHbl M aHWOHBI. MeTtajimyeckasi CBsi3b. BomopoaHasi CBSI3b.
B3anMoCBsA3b KPUCTAJUIMYECKHUX PELIETOK BEHIECTB C€ pPa3JIUYHbBIMHA THIIAMU
XHUMHNYECKOI CBSI3H.

MAemoncmpayusn

OO6pa31ibl BEIIecTB U MaTEpHUAJIOB C PA3JIMYHBIMU TUMIAMU XUMHUUYECKOMN CBSI3U.

Booa. Pacmeopwt

Bopaa B npuponae, 6bITy, TEXHUKE U Ha MPou3BoJicTBe. DPU3HMUYecKUEe U XUMHUYECKUE
CBOMCTBa BOJIbI. 3arpsi3HUTEIU BOJBI M cIocoObl odncTKU. JKecTkast Boma W ee
ymsirdueHue. OmnpecHeHue BOAbl. ATperaTHbI€ COCTOSIHUSI BOJAbI M €€ Iepexoabl M3
OJTHOTO arperaTHOTO COCTOSIHUSI B APYyToe.

PacTBOpeHne TBepABIX BEHIECTB M Ta30B. 3aBHCUMOCTH PAaCTBOPUMOCTHU TBEPIBIX
BEIIIECTB M TAa30B OT TeMIepaTypbl. MaccoBasi JI0JIsI BEIIIeCTBA B PacTBOpE KakK CII0co0
BBIPA>KEHUSI COCTaBa pacTBoOpa.

Aemoncmpauusn

dusnueckue CBOMCTBA BOJBI: MOBEPXHOCTHOE HATSI>)KEHUE, CMAauUHWBAHHUE.

Xumuueckue peaxyuu

IloHsiTHE 0O XMMHYECKOU peakKuU. THUMBI XUMHUYECKUX peaKnuii. CKOpOCTh peaKIIuu
u (GaKToOpbl, OT KOTOPHIX OHA 3aBHCUT. TerioBor 3(pPEeKT XUMHUUYSCKOU pPEeaKIuH.
XUMHUYECKOE paBHOBECHUE U CHOCOOBI €ro CMEIICHUSI .
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MAemoncmpayuu

XUMHUYECKHE pEeaKIUM C BBIJICICHUEM TEIUIOTHI.

O6paTuMocCTh XUMHYECKUX peaKIiuid.

Ilpakmuueckoe 3ausamue

3aBUCHUMOCTh CKOPOCTH  XHMHYECKOW peaknuu OT  Pa3IMIHbIX  (HaKTOpPOB
(TemmiepaTypbl, KOHIICHTPAIIAN BEIIICCTB, JICHCTBUSI KATaJIU3aTOPOB).

Heopeanuueckue coedunenust

Kaaccndpukanuss HeoOpraHm4yecKuX coeAMHeHMil M ux cBoiictBa. OKCUJIbI, KUCJIOTHI,
OCHOBAHUS, COJIM. XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEIMHEHUM B CBETE€ TEOPUH DJJIIEKTPOJIUTHYECKOM auccounanuu. Ilonsstue o
ruapoau3e cosiei. Cpema BOJHBIX pPAcTBOPOB COJICH: KuUcCJasi, HeUTpaJibHas,
miesouHasi. Bonopoassiii noka3saresinb pH pactBopa.

Mertanasl M HeMmeTawibl. Metayuipl. O01ue gu3MYecKrue M XUMHYECKHUE CBOMCTBa
METaJIJIOB, OOYCJIOBJIEHHBIE CTPOCHHEM AaTOMOB W KpPHCTAJIJIOB U IMOJIOKEHHEM
METAJJIOB B JJICKTPOXUMHYCCKOM psiy HampsHKeHui. OOmipe crioco0bl MOTyYeHUST
MeTauioB. CryiaBbl: 4epHbIe U 1IBeTHBIE. Koppo3ust MeTalyiIoB U crMocoObI 3allUThI OT
HEe.

Hemerannpr. O0mmast xapaKTEepUCTHKA TJIaBHBIX MOATPYIIIT HEMETAJIJIOB HA IPUMEpPE
rajoreHoB. OKHCIIUTEIbHO-BOCCTAHOBUTEJIbHBIC CBOMCTBA HEMETAJIIIOB.

Bakneiiinme coeIMHEHHUsI METAJUIOB M HEMETAJUIOB B MPHUPOJAE M XO3SMCTBEHHOU
JIESITEJIbHOCTHU YEJIOBEKA. 3alluTa OKPY’KAIIEH cpelbl OT 3arpsi3HEHUs TSI>KEJIbIMU
MeTaJlllaMU, COeIMHEHUSIMU a30Ta, Cepbl, yriepoaa.

Memoncmpauuu

BzaumoseiicTBue MeTaJIOB ¢ HemeTa/uiaMu (IIMHKA C CEpPOM, aJIIOMHHHUSI C HOI0M),
pacTBOpaMu KHCJIOT U IEJIOYEH.

lopenne  merayutoB  (1IMHKA,  JKeje3a, MarHusi) B KHCJIOPOJE.
B3anmopneiictBue a30THOM W KOHIIEHTPUPOBAHHOM CEPHOM KHCIJIOT C MEIBIO.
BoccranoBuTesibHBIE CBOMCTBA METAJIJIOB.

XUMHUYECKHUE CBOMCTBA COCAMHEHUM METaJJIOB.

IpakmuuecKkue 3anuamus

Peakiiuun ob6MeHa B BOJHBIX pacTBOpax »dJIEKTPOIUTOB.

Onpenenenne pH pactBopa cosei.

BreiTecHeHue xmopom Opoma U Hoja W3 pacTBOPOB UX COJIEH.

B3aumopeiicTBue MeTaylIOB C pacTBOpaMU KUCJIIOT U COJIEH.

OPI'AHUYECKAA XUMUA

OpzaHZ/lLlQCKue coeoureHus

OCHOBHbBIEC TMOHSITUSI OPraHUYEeCKOl XHUMHM M TeOpPHS CTPOCHHSI OPraHUYecKHX
coemunenuii. I[lonsitue w3omepuu. Buasl u3omMepuu: cTpykTypHasi (yrjiepoJIHOro
CKeJieTa, TMOJIOXKSCHHSI  KpaTHOW  CBSI3M  WJIM  (PYHKIHOHAJIBHOW  TPYIIIIBI),
OpocTpaHCTBeHHasi. MHOTooOpa3re OpraHuuecKuX COeIUHECHUHN.

Yraesogopoasl. IlpenenbHple W HempeaenabHble  yriieBogopoabl. (CTpoeHue
YTJI€BOJIOPOIOB, XapaKTEepHbIE XUMHUUYECKUE CBOMCTBA yrieBoaoponoB. IIpencraBurtenu
YTJIEBOJOPOJIOB. METaH, 3THJIEH, alleTHuJIeH, OeH30J1. [IpuMmeHeHHMEe yriIeBOIOpOJ0OB B
opraHnyeckom cuHtTe3e. Peaknust nmonumepuzanuu. HedpTh, ra3, KaMeHHBIN yrojibp —
OPUPOAHBIE UICTOYHUKH YTIJIEBOJOPOIOB.

Kuciaopoacoaepskamnue oprannyeckue BemecrBa. CoupThl, KapOOHOBBIE KHUCIIOTHI U
CIO>KHBIE dAPUPBI. WX CTPOCHHE ¢ XapaKTepHbIE XUMHYECKHE CBOMCTBA.
IIpeacraBuTen KUCIOPOJACOAEPIKANIUX OPraHUYECKHUX COCJIUHEHUW. METUIIOBBIM U
3TUJIOBBIM CIUPTHI, T[JIMLEPHUH, YKCyCHass KHCJIOTAa. Mpula Kak COJM BBICIIHUX
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KapOOHOBBIX KHCJIOT. JKHUPBI KaK CJIOKHBIC YPUPHI.

VrieBoasl: TOKO3a, KpaxMal, [IeJLUTI0J103a.

A30TCojiep:Kaliue OpraHuvYeckue CcoeJuHEeHusi. AMHWHBI, AMWUHOKHUCIIOTHI, OCIIKU.
Ctpoenue u 6uostornueckast QyHKIHS O0STKOB. XUMHUYECKUE CBOWCTBA OCIIKOB.
I'eneTnueckasi CBsI3b MEXKAY KJIACCAMU OPraHUYECKHX COCIUHEHUM.
MAemoncmpavyuu

ITonyuyeHue »Tuie€Ha MU €ro B3aWMOJIEMICTBHE C pacTBOPOM II€epMaHraHaTa Kajius,
OpPOMHOM BOJOM.

Peaknist nosydeHUsI YKCYCHO-dTHJIOBOTO 3@dupa.

KauectBennast peakiiusi Ha TJIULIEPUH.

LiBeTHbIC peaknuu OEJIKOB.

Ilpakmuueckue 3anamus

XUMHWYECKHE CBOMCTBA YKCYCHOW KHCJIOTHI: B3aUMOJICMCTBHE C WHIAMKATOpaMH,
metasutamu (Mg), ¢ ocnoBanusimu (Cu(OH) ) u ocHoBHBIMU oKcunamu (CuO).
Ob6patumasi 1 HeoOpaTuMasi feHaTypalusi 0eJIKOB.

Ilmactmacesl M BoJioKHA. [loHsstTme o mmactmaccax. TepmomsiacThdHble U
TePMOpPEAKTHUBHBIC NOJIUMEpbl. OTIEIbHBIC TIPEJICTABHUTEIIA CHHTCTHYECKHUX U
UCKYCCTBEHHBIX MOJIMMEPOB: (peHos10hopMaIbIeTHIHBIE CMOJIBI, TTOJTUBUHWUIXJIOPUL,
Te(JIOH, TEIUTYJIOH/I.

I[TousiTHEe 0 XUMHUYECKHUX BOJIOKHaX. HaTypanbHbIC, CHHTETHYESCKHUE U UCKYCCTBCHHBIC
BOoJIOKHA.  OTaenbHBIE  OPEACTABUTEIM  XHUMHYECKHX  BOJIOKOH:  aleTaTHOoe
(TpmalieTaTHBIH II€JK) W BHUCKO3HOE€ BOJIOKHA, BHUHHJIXJOPHUIHBIC (XJIOPUH),
MMOJIMHUTPHJIbHBIC (HUTPOH), IOJIMaMHIHbIe (KAaIllpOH, HAMWJIOH), IMOJHUI(UPHBIC
(maBcah).

[Memoncmpauus

Paznuuuble BHIOBI I1JIAaCTMAcC W BOJIOKOH.

Ilpakmuueckue 3anamus

O3HaAKOMJICHHE C CUHTCTUYECKHMH U WCKYCCTBCHHBIMH IIOJTUMEPaAMU.

OnpenerreHre pa3IMIHBIX BUJOB XUMUYECKHUX BOJIOKOH.

Xumusi u orcuzHo

XuMHusI U OpPraHu3M 4esjoBeka. XHUMHUUYECKHE DIEMEHThl B OpraHU3ME 4YeJIOBEKa.
Oprannyeckue M Heopranudeckue BerecTBa. OCHOBHBIC >XHU3HEHHO HEOOXOIUMBIC
COeIUHEHUSI: OEIIKH, YIIIeBOMAbI, >KUPbl, BUTAMHUHBI. YTJIE€BOAbl — TJIaBHBIM HUCTOYHUK
SHeprum opraHusMa. PoJib >KUpOB B opraHusMe. XOJIECTEPUH U €r0 POJib B 3J0POBbE
geJIoBEKa.

MuHnepanbHBIE BelllecTBa B OPOaYKTaX NUTaHUs, MMUIIEBLIE no0aBKH.
CbanmaHcupoBaHHOE TTUTAHUE.

Xumusa B 0biTy. Boma. KagectBo Boabl. Mowinue u guctsiiue cpeactBa. [Ipasuna
O6e30macHOM paboThl CO CPECTBAMHU OBITOBOW XUMUH.

BNOJIOI ' 1A

Buonocus —— cosokynHocms HaYK O 2tcugou npupooe. Menmoowvr nayunoco
no3Hanusi 6 buosrocuu

JKuBast mpupona Kak 00BEKT HU3y4YSHHSI OHMOIOrMHU. MeTOoAbl HCCIICIOBAHUS >KHUBOU
Opupoasl B omostoruu. OnipeiesieHue >Ku3Hu (C MPUBJICYCHUEM MaTepUaia U3 pa3aeiioB
bm3uku 1 XuMuM). YpPOBHU OpraHu3aIlif >KU3HU.

Aemoncmpayuu

VpoBHU oOpraHu3anuyd >KU3HU. MeETOoabl

MO3HAHUS >KUBOUW MPHUPO/IBI.
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Knemka

HNctopust nzyuenus kijeTkd. OCHOBHBIE MOJIOXKEHUSI KJIETOYHOU Teopuu. Kierka —
CTPYKTYpPHO-(PYHKIIMOHATIbHAS (dJIeMEeHTapHAasl) SANHUIA >KU3HH.

Crpoenue kiueTku. [IpokapuoTbl U 3yKapHUOThl — HU3IIHE U BBICIIHNE KJIETOYHbIE
OpraHU3MBI. OcHOBHBIE CTPYKTYpPHBIE KOMITOHEHTBI KJIETKH 3yKapHuoT.
IloBepxHocTHBIN anmapar. CXeMaTU4YHOE ONMCAHUE >KHUIAKOCTHO-MO3aWYHOU MOJECIH
KJIETOUHBIX MeMOpaH. lluTtomimazma — BHYTpEHHsIsI cpeda KJETKH, OpPraHOUJIbI
(opranemier). Kierounoe sinpo. DyHKIHsT siapa: XpaHCHHE, BOCIPOU3BEIACHUE H
nepeaada HACJEACTBEHHOW WHQGOPMAIUU, PETYJsIUsT XHUMHYECKOM aKTHUBHOCTHU
KJIeTKu. CTpyKTypa U PyHKIIUH XPOMOCOM. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.
MatepuanbHOE €AUHCTBO OKPY’KAIIIEro MHUpa M XHMHYECKHH COCTaB >KHBBIX
opranu3MoB. buosiormueckoe 3HadyeHHME XUMHUYECKUX 3JieMeHTOB. Heopranmueckue
BEILIECTBA B COCTAaBE KJIETKH. PoJIb BOJIbI KaK pacTBOPUTEIISI U OCHOBHOI'O KOMIOHEHTA
BHYTPEHHEH cpenbl opraHu3mMoB. Heopranumueckue HOHBI. YTJIE€BOJABI U JMIIUIABI B
kietke. CTpykTypa W Ouonorudyeckue GQYHKIIUH O0eJIKOB. AMHWHOKHCIOTBI —
MOHOMepHI 6enKkoB. CTpoeHHE HYKJICOTUJIOB U CTPYKTYpa MOJIUHYKJICOTUIHBIX IIeneH
JHK n PHK, ATO.

Bupycet m Oaktepmodaru. HekneroyHoe cTpoeHHE, >KHU3HEHHBIM [HAKI UM €ro
3aBUCHUMOCTb OT  KJETOYHBIX ¢GopM >KH3HHU. Bupycel —  Bo30yaurenn
MH(PEKIIMOHHBIX 3a00JIEBAHUM; IOHSITUE 00 OHKOBHpycaxX. Bupyc mMmmyHoeduinTa
genoBeka (BUY). IMpodunaktuka BUU-unpexkmm.

AdemoHncmpayuu CtpoeHue mosekyibl Oeska. Ctpoenue mosiekynsl JTHK. Ctpoenue
KJIeTKU. CTpoeHHUEe KJIIETOK NPOKapUoT U dykapuoT. CTpoeHue BUpyca.

HpakmuquKue 3aArAaAmus

Ha6J’II-OI[eHI/Ie KIICTOK paCTeHI/IfI " JKUBOTHLIX 11O MHUKPOCKOIIOM Ha I'OTOBBIX MHKPO-
nperaparax u UuX OIMUuCaHucC.

CpaBHeHI/Ie CTPOCHUS KIICTOK paCTeHI/Iﬁ H ) KMBOTHBIX.

Opzanuszm

Opranuszm — eauHoe 11eoe. MHoroobpas3ue opraHu3MoB.

OOMeH BeIIeCTBOM M JYHEpPTHUEH C OKpY’KalIIeH cpegod Kak HeoOXOAUMOEe YCIOBHE
CYILIECTBOBAHMSI YKUBBIX CUCTEM.

Crioco0HOCTh K CaMOBOCIIPOM3BEJIEHUIO — OJHA U3 OCHOBHBIX OCOOCHHOCTEH >KHBBIX
opraHu3MoB. JlejeHue KIJIETKH — OCHOBA pOCTA, Pa3BUTHUS €W Pa3MHOXKCHUS
opranu3mMoB. becnosioe pazmHo>keHue. [1oJ0BOM mponecc U MoJIOBOE PA3MHOYKEHUE.
Onmo10TBOpEHUE, €r0 OMOJIOTHUYECKOE 3HAYCHUE.

IMousitne 00 wuHAWMBHIAyasibHOM (OHTOreHe3), 3MOpuOHalIbHOM (dPMOpHOTeHE3) u
NOCTAMOPHMOHAJIBHOM pa3BUTUH. HWHIWBUAyanbHOE pa3BUTHE UYEJIOBEKAa H €ro
BO3MO>KHBbIE€ HAPYILICHUSI.

OO01mme TpeACTaBICHUSI O HACJIEJICTBEHHOCTH W W3MEHUYUBOCTHU. [eHeTuueckas
TEPMHUHOJIOTHSI W CHUMBOJIMKA. 3aKOHOMEPHOCTU HacienoBaHusi. HacrienoBanue
npu3HakoB y yesioBeka. [lomoBeie xpomocombl. ClLIETIJIEHHOE C MOJIOM HacJieJOBaHHE.
HacrnencrBeHHnbie 60JI€3HU YeJIOBEKa, UX MPUUYUHBI U Tpodunaktuka. CoBpeMeHHBIS
OPEACTABICHUS O TeHE U TEHOME.

I'eneTnueckue 3aKOHOMEPHOCTH HU3MEHYHUBOCTH. Knaccudwukarmst bopm
HU3MEHYHBOCTU. BIIMstHHEe MyTareHoB Ha OpraHu3M 4YejIoBeKa.

Ilpenmer, 3agauu ¥ METOHBI CEIEKIHUH. ['€HEeTUYEeCKHWE 3aKOHOMEPHOCTH CEJICKIIUH.
Vuenue H.M. BaBunoBa o meHTpax MHOroodpasusi U IMPOUCXOXKICHHUSI KYJIbTYPHBIX
pacteHuii. BUOTEXHOJIOTHsI, €€ JOCTHUXKEHUSI, TIEPCHEKTUBBI Pa3BUTHSI.
MAemoncmpayuu

OOMeH BemiecTB M MOpEBpallleHHue YHEPTUH B KIIETKE.

Jenenue kineTku (MUTO3, MEH03).
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Crtoco0b1 0ecroJIoro Pa3MHO>KEHUSI.

OnnoIoTBOpEHUE y PACTeHUU U >KUBOTHBIX.

NuauBuayanbHOE pa3BuUTHE opraHusma.

HaciiencTBeHHBIE 00JIE3HU YEJIOBEKA.

Bnusinue ankorosim3mMa, HapKOMaHHUH, KYPEHUsI HA HACJIEICTBEHHOCTb.
MyTtauuu.

MoaudukanmoHHasi U3MEHUYHUBOCTb.

Lentpsl MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PacTCHUM.
HckyccTBEHHBIH 0TOOP.

HUccnenoBanust B ob6macTu OHMOTEXHOJOTHU.

Ilpaxkmuueckue 3anamus

Perenue asieMeHTapHBIX T€HETUYECKUX 3aj1a4.

AHanmu3 W OLIEHKa J3THUYECKUX AaCHEeKTOB pPa3BUTUsI HEKOTOPHIX HCCIECIOBAHUNU B
OMOTEXHOJIOTHH.

Buo

DBOJIIOIIMOHHAST TEOpPUSI U €€ pPOJIb B (POPMHPOBAHHUHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTUHBI Mupa. Bun, ero kpurepuu. [lomynasinmst Kak CTpyKTypHasi eIUHHULIA
BUJIa U 3BOJIOIIMU. CUHTETHYECKAasT TEOPHS IBOJIIONMHU. [[BUXKYIIIHME CHUIIBI YBOJIIOIIUU B
COOTBETCTBHHM C CHUHTeTHYecKOoW Teopueirr osBomonimu (CTD). TIenerwyeckue
3aKOHOMEPHOCTH 3BOJIOIIMOHHOTO Mpoliecca.

Pe3ynbratel sBononu. CoxpaHeHrue MHOrooopasusi BUJIOB KaK OCHOBa YCTOMYHUBOIO
pa3zButusi Ouocdepsl. IlpudynHbl BBRIMUpaHUST BHUAOB. bHoJorHueckuii mporpecc u
OHoJIOTUYEeCKUI perpecc.

'mnoTe3bl MPOMCXOKACHUSI )KU3HU. Y CIO0XKHEHUE >KUBBIX OPraHU3MOB Ha 3eMmJie B
IIPOLIECCE DBOJIIOIUH. AHTPOIIOI€HE3 M €ro 3aKOHOMEpHOcTH. JlokaszarenbcTBa
poJAcTBa YEJIOBEKA € MJICKOIUTAIIUMHU >KUBOTHBIMHU. OJKOJOTHUYECKHE (HaKTOPHI
AHTPOIIOTEHE3a. YCJOXXHEHHE TIONMYJISIHUOHHON CTPYKTYpPbl BHAA, H3TOTOBJICHUE
Opynudl Tpynda, Tiepexo] OT PacTUTEIBHOTO K CMEIIaHHOMY THUIy ITUTAHUS,
HUCII0JIb30BaHHE OrHsl. [losiBJIeHHME MBICIUTEIBHOU JI€SITEIbHOCTH M 4YJICHOPAa3JeJIbHOU
peun. IlpoucxorkaeHne YeJI0BEUEeCKUX pac.

Mdemoncmpayuu

Kpurepun Buaa.

Ilonynsaumst — CTpyKTypHasi €IMHUIla BUJa, €IMHUIIA 3BOJIIOLIAU.

JIBU>KYIITHE CHIIBI DBOJTIOITHH.

Bo3nukHOBeHHMEe U MHOTOoOOpa3ue MPHUCIOCOOJICHUN y OpPraHU3MOB.

Penkwme m mcue3zaroniyue BUIALI.

JBro>kymue cuibl aHTponoreHesa. IIpomcxosxnenune

4eJIOBEeKa U YeJIOBEUECKHUX pac.

Ilpaxkmuueckue 3ansimus

Onucanme ocobedl Buaa 1Mo MOP(POJIOTHUECKOMY KPUTEpUIO. AHAIU3 U OIECHKa
Pa3IMYHBIX TUOOTE3 NOPOUCXOXKIACHUS >KHU3HU. AHAJIU3 U OLEHKa Ppa3JIuYyHbIX
TUIOTE3 MPOUCXO0KICHUU YEJIOBEKA.

Drocucmemui

IMpenmer W 3agayu JKOJIOTHH. YyYEeHHE 00 DKOJIOTHYECKHX (aKTopax, YyUYCHHE O
coo0IIecTBax OpraHu3MoB, yueHue o ouocdepe.

Okonorudeckue  (GpakToOphl, OCOOCHHOCTH HWX  BO3JICUCTBHUsSI. ODKOJIOTHYSCKAsT
XapakTepucTuka Buaa. [loHsiTme 00 »KoJormueckux cucremax. llemn nuranwms,
Tpoudeckue ypoBHH. BHOreomeHo3 KakK 3J3KOCHCTEMa. BHOIIEHO3 W OHWOTOIl Kak
KOMIIOHEHTEI OMOreoIieHo3a.

buochepa — rmobanpHass skocuctema. YueHue B.H.Bepuaackoro o Ouocdepe.
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Ponb skuBBIX opranu3moB B 6uochepe. buomacca. bBuosornueckuit kpyroopot (Ha
mpuMepe Kpyropopora yriepojaa). OCHOBHBIC HAIIPaBJICHHUSI BO3JCHCTBUSI 4YeJIOBEKa

Ha  Owmocdepy. Tpanchopmarmsi  €CTECTBEHHBIX  JKOJIOTHYECKHUX  CHUCTEM.
Oco0eHHOCTH arpo’dKocucTeM (arporeHo30B).
Aemoncmpayuu

OKoJiorndecKkre GakToOpbl U UX BIUSIHHUE HA OPraHU3MBI.

Me>KBUOBBIE OTHOIIICHUSI: TTapa3uTU3M, XHUIITHUYECTBO, KOHKYPEHIIHUSI, CUMOHO03.
SApycHocTh pacTuTeIbHOrO coobniecTBa. KpyroBopor yriepoma B Ouocdepe.
3anoBeJHUKU U 3aKa3HUKH Poccuwu.

IIpaxkmuueckue 3anamus

CocraBJieHHE CXEM IIepe/lauu BEIISCTB M dHEPrUuu (Leneil MMTaHus).

CpaBHUTEJIbHASI XapaKTEPUCTHKA MNPHUPOJHBIX HSKOCHUCTEM M arpo3KOCHUCTEM CBOEH
MeCTHOCTU. Pemenme 5>KOJIOrMYecKMX 3ajad. AHAJINW3 W OIEHKa II0CJIEeICTBUN
COOCTBEHHOHN JESITEJIbHOCTA B OKPYXKaIOMIeW cpeae, riIod0albHBIX SKOJOTHYECKHUX
npoOJIeM U MyTEeH UX PEHICHUS .

IKcKypcuu

Mmuoroo6pa3zue  BuaoB. Ce30HHBIE W3MEHEHHsT B  IIpupoae  (OKPECTHOCTH
npodeccHoHanbHON 00pa30BaTeILHON OpraHU3aIuu).

EcTecTBeHHBIE M HCKYCCTBEHHBIE JKOCHUCTEMbBI (OKPECTHOCTH MPOdEeCCHOHATBHOMU
00pa3oBaTeIbHON OPraHU3AIMH).
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TEMBI PE@EPATOB (JIOKJIAJIOB),
UHAUBUJIYAJIBHBIX IPOEKTOB

Martepust, GopMBl e€e ABUXKEHUSI M CyLIeCTBOBaHHUsI. lIepBbId PYyCCKUN aKaJIeMHUK
M.B. JIoMOHOCOB.

HckyccTBO M mporuecc o3HaHus.

dusuka U My3bIKaJIBHOE UCKYCCTBO. L{BeTOMy3BIKa.

dusnka B COBPEMEHHOM ILIUPKE.

dusnyeckue MeETOAbl MCCIECAOBAHWsI IIaMSITHUKOB MCTOPUH, AapXUTEKTYpbl H
IIPOU3BEICHUN UCKYCCTBA.

HayuyHo-TexHH4YeCcKHUN nporpecc U npodieMbl SKOJIOTUH.

BbuorexHonorusi u reHHast nH>XeHepust — TexHosioruu XXI| Beka.

HanoTexHOJIOIrusI Kak NIPUOPUTETHOE HAIIPABJICHUE PAa3BUTHSI HAYKH U IIPOU3BOJCTBA
B Poccuniickoit denepanuu.

OxpaHa OKpy>KawIleld cpeabl 0T XUMHYECKOIro 3arpsi3HeHusi. PacTBopbl BOKpPYI
Hac.

YcTpaHeHHe >KECTKOCTH BOJbl HAa MNPOMBILNUICHHBIX npeanpusatusix. HMcropus
BO3HUKHOBEHUSI U PA3BUTUSI OPraHUYECKON XHUMHUH.

VTieBoasl U UX pPOJIb B >)KUBOU IIPUPOLE.

2Kupbl Kak OpOAYKT IIATAHUS U XUMHYECKOE CBIPhE.

HexBaTka npo10BOJILCTBUS KakK rjolajbHas mpoljieMa 4yejoBe4YecTBa U IIyTHU €€
peleHus.

CpencTtBa rurueHbl Ha OCHOBE KHCJIOPOJCOAEPIKAIINX OPTAaHUUYECKHUX COCIUHEHNH.
CuHTEeTHYEeCKHUE MOIOIIHUE CPEICTBA: JOCTOMHCTBA U HEJOCTATKH.

HedunauTt Oenka B MUILIEBBIX NPOJAYKTaX U €ro MpeoJoJeHHUEe B paMKaxX ri10o0aiabHON
MPOJOBOJIBCTBEHHOU ITPOTPAMMBI.

B.W. Bepnaackuii u ero yuenue o 6uochepe. Mctopust u pa3BuUTHE 3HAHUM O
KJIETKE.

Oxpy>karomiasi 4eJIOBEKa Cpejla U €€ KOMIIOHEHTHI: pa3JIMYHbI€ B3IJIsAAbl HA OJHY
npoosemMy.

[Momynsinust kak eMHUIIA OMOJIOTUYECKOM ABomonuu. [lomyrsiiyst kak
DKOJIOTUYECKas €AUHULA.

CoBpeMeHHbIE B3IJIs1/1bl HA OMOJIOTHYECKYIO 3BOJIIOLIHIO.

CoBpeMeHHbIE B3IJIs11bI Ha IIPOUCXOKICHUE YEJI0BEKA. CTOJIKHOBEHHUE MHEHMUIA.
CoBpeMeHHBbIE METOAbI UCCJIETOBAHUSI KIETKH.

Cpenbl oOuTaHUSI OPraHU3MOB: IIPUUYHHBI pa3HOOOpa3usl.
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TEMATHYECKOE IIVIAHUPOBAHUE

I[Ipu peanmuszanuu coaepkaHusi 00IIeoOpa3oBaTEIbHON YYeOHOW JUCIUTUTAHBI
«EctecTtBozHanue» B npeaenax ocBoeHuss OIIOIT CITO na 6a3e OCHOBHOIro OOIIEeTo
obpa3oBaHUs C TOJIydeHHEeM cpeaHero obmiero oodopazoBanus [IIICC3 obOs3arenpHas
ayuTopHasi Harpyska oOydaromuxcs mo chnenuanbHoctun 43.02.15 IloBapckoe wu
KOHIUTEPCKOE JICJIO COLIMAJIbHO-APKOHOMHYECKOTO npoduis cocrtaBisieT — 117 gacos,

BKIIFOYas MPAKTHYCCKHUC 3aHATUA — 40 gacos.

TEMATHUYECKHUMA IIJIAH

Conepsxkanue o0yueHus

KosmnuyecTBO 4acoB

COIIHAJBLHO-P)KOHOMHUYECKUI
npopuianb

CrneuunaiabsHocthb 43.02.15

HOBapCKoe U KOHAUTEPCKOE €10

OU3UKA

Ayoumopruvie 3aHsAMUsL 39
Beenenue 1
MexaHuKa 10
OCHOBBI MOJICKYJISIPHOU (DU3UKHU U 8
TePMOJIMHAMUKH

OCHOBBI PJIEKTPOJAUHAMUKH 13
KostebaHusT U BOJTHEBI 3
DJIeMEeHThI KBAaHTOBOM (PU3UKU 3
BceseHHas1 u ee DBOJIOLUST 1

Ilpomerxcymounasn ammecmauyus é popme
oudpepenuyupoeannozo 3auema
XUmMusi
\Ayoumopmruvle 3aHsAmMust 44
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IIpooonxcenue mabauyvi

BBenenue 2
O0masi ¥ HeopraHm4yecKkasi XMMHUs 26
OCHOBHBIC MOHSITHSI M 3AKOHBI XUMHUHU 4
Ilepuonnueckuii 3akoH U [leprnoanyeckast 2
cHUCTEMa XUMHYECKHX 3yeMeHToB 1. .
MeneneeBa
CTpocHHE BEIICCTBA 4
Bona. PacTBopsl 6
XHUMHYECKHE PeaKI[HHU 3
Kiraccupukaiyst HEOpraHUIECKHUX COCTUHCHU 3
U UX CBOWCTBA
MeTaJuIbl 1 HEMETaJLJIbI 4
Opranuyeckasi XuMus 12
OCHOBHBIC TOHSITHUSI OPTrAaHUYECKON XUMUU U 2
TEOPUSI CTPOCHUSI OPTAHUYECKUX COCTUHEHUMN
YT1eBoJ1I0pOoabl U UX TIPUPOTHBIC HCTOUHHUKH 2
Kuciopoacoaepskaniye opraHuuecKue 2
COCTMHCHU ST
A30TcoaeprKallue OpraHuYeCKue COeTMHEHUS . 2
ITommmepsl
IlaacTmaccebl M BOJIOKHA 4
XHMMS U )KU3Hb
nddepeHIUPOBAHHBIN 3a4eT 1
Ilpomerxncymounas ammecmavuusi popme
ouppepenyuposanmnozo 3auema
BHUOJIOT'US
Ayoumopruvle 3aHs1MUsL 34
Bbrosornst — COBOKYITHOCTh HAYK O )KUBOU 2
npupojie. MeTobl HAyYHOTO TTO3HAHU ST
B Omosioruu
KneTka 8
Oprasusm 10
Bung 8
DKOCHCTEMBI 5
nddepeHInpoBaHHBIN 3aueT 1

Ilpomesxcymounas ammecmayus popme

ouppepenuyuposanmnozo 3auema
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XAPAKTEPUCTHKA OCHOBHBIX BUJAOB YYEBHOM

AEATEJIBHOCTU CTYAEHTOB

Coneprxanue
o0yueHu s

XapakTepuCTHKA OCHOBHBIX BH/I0B /1€ATEJIbHOCTH CTY/ICHTOB
(HA ypoBHE Y4€OHBIX 1€ CTBHI)

DPU3UKA

BBenenue

Pa3zBuTHe criocoOHOCTEHM SICHO U TOYHO U3JIaraTh CBOU MBICIIH,
JIOTUYECKU 000CHOBBIBATH CBOIO TOUKY 3pEHUSI, BOCHPUHHUMATH U
QHAJIN3UPOBATh MHEHUS COOECETHUKOB, MPU3HABasi IPaBO APYToro
UeJIOBEKa HA NHOE MHEHHE.

[IpuBeneHue NIPUMEPOB BIUSIHUSI OTKPBITUH B PU3MKE HA
pOrpecc B TEXHUKE U TEXHOJIOTUU TPOU3BOACTBA

Mexarnurxa

Kunaemartuka

O3HAKOMJIEHHE CO CITIOCO0aMU OTIMCAHUSI MEXaHUYECKOTO
MBU>KEHUSI, OCHOBHOM 3a1adell MEXaHUKH.

3ydeHne OCHOBHBIX (PU3UYCCKUX BSJIUIYUH KHHEMaTHKH
epEMEIEHUsI, CKOPOCTU, YCKOPEHHUSI.

HalmoneHrne OTHOCUTETbHOCTH MEXaHUYECKOT O IBUYKEHUSI .
DopMyaHMpOBAHHE 3AKOHA CJIOKEHUS CKOPOCTEM.
HccnenoBanne paBHOYCKOPEHHOTO MMPSIMOJIMHEMHOTO IBUYKEHU ST
(Ha mpumepe cBOOOIHOTO MAJACHHUS TEJI) U PABHOMEPHOTO
JIBU>KEHUSI T€JIa 0 OKPY>KHOCTH.

[ToruMaHMe CMBICTIa OCHOBHBIX (PU3UYCCKUX BEIIUYHH,
XapaKTEePU3YIOIIUX PABHOMEPHOE JABHUXKEHHUE Tejla Mo
OKPY>KHOCTH

JlmHamuka

[Tonnmanue cMmpica TaKuX GU3NIECKHUX MOJIEJICH, KaK
MaTepualibHasi TOUKa, HHEpIHAJIbHAsI CUCTEMA OTCUETA.
3Mepenue Mmacchl Tena pa3audHbIMU ciocobamu. M3mepenue
CHJI B3aUMOJIEMCTBUSI T€JI. BhIunciIeHEe 3HAYEHUST YCKOPEHUST T
M0 U3BECTHBIM 3HAYEHUSIM JECHUCTBYIOIIUX CUJI U MACC TEJ.
YMeHue pa3nudaTh CUITY TSIPKECTH U Bec Tejia. O0bsICHEHHUE U
[PUBEICHUE IPUMEPOB SIBJICHHSI HEBECOMOCTH.

[IpriMeHeHne OCHOBHBIX NOHSITHUH, (OPMYJI U 3aKOHOB

NTUHAMHWKH K PEHICHUIO 3a7a4

3 aKOHBI
COXpaHCHUS B
MEXAHUKE

OO0BsicHEeHUE PCAKTHUBHOI'O IBUKCHHU S HA OCHOBC 3aKOHA
COXpPAaHCHU UMITyJIbCA. HpI/IMeHeHI/Ie 3aKOHa COXpaHCHUs
HMITYJIbCa JJIs1 BBIYMCIICHUSA HU3MEHCHUM CKOpOCTefI TCJI IIpHU UX
B3aHMOﬂeﬁCTBHHX. Breruncinenue pa6OTBI CHUJI 1 USMCHCHMU S
KUHETHYECKOM OHCPI'UH TCJIA. Breruucinenue HOTGHHI/IaHLHOﬁ
OHECPTIHUHU TCJI B rpaBUTAlIMOHHOM II0JIC. XapaKTepI/ICTI/IKa
IIPOU3BOAUTCIIBHOCTU MAIIIUH U ,I[BI/IFaTCJIeﬁ C UCITIOJIB30BaAHHUCM
IMMOHATHUA MOIIIHOCTH

OctHo8bl MOIeKYIAPHOU PUIUKU U MEPMOOUHAMUKU
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MonekyJisipHasi
buznka

DopMyIMPOBAHNE OCHOBHBIX ITOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TCOPUH. BBINOIIHEHNE DKCIIEPUMEHTOB,
CJIy>KallliuX 000CHOBAaHUEM MOJIEKYJISIPHO-KHUHETHYECKOM
Teopuun. Habronenrne 6poyHOBCKOTO ABUYKEHUS U SIBJICHUST
b hy3un.

OnpenesieHHe NapaMeTpPoOB BellecTBa B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUHM YPABHEHUsI COCTOSIHUSI UIE€AJIBHOI'O
rasa.

[IpencraBieHue B BUjie rpapuka U30XOpHOIo, U300apHOIo U
M30TEPMHYECKOIr0 IPOLIECCOB. Brruncienue cpenaen
KHHETUYECKOMN YHEPIrUHU TEILJIOBOTO ABUYKEHHUSI MOJICKYJI 110
M3BECTHOM TeMIlepaType BeulecTtBa. MI3MepeHue BI1a>KHOCTHU
BO31yXa

TepMmonuHamuka

DKCIIEPUMEHTAJIBHOE HCCIEN0BAHUE TEIJIOBBIX CBOMCTB BEIIIECTBA.
PacueT Kosim4yecTBa TEILIOTHI, HEOOXOIMMOTO JUUISI OCYIIIECTBIICHUSI
IIpoLecca IPEeBPAIEHUS BELECTBA U3 OJHOI'O arperaTHoro
COCTOSIHUSI B IpyTroe€.

PacueT n3mMeHeHHsI BHyTPEHHEH SHEPIrUM Tejl, padoThl U
[IEepEeaaHHOT0 KOJIMYECTBA TEILUIOTHI HA OCHOBAHUU IIEPBOI'0 3aKOHA
TepMoIMHAMHUKU. OO0BbsICHEHHE TPUHIIMIIOB 1EHCTBUSI TENJIOBBIX
MAalInuH

OcHo8bl 271eKMPOOUHAMUKU

DJIEKTpPOCTAaTUKA

BreraucieHue cui BSaI/IMOI[eI;'ICTBPIH TOYCYHBIX SJICKTPHUUICCKHUX
3apsiJIoB.

Brrarcinenne Hanps>KEHHOCTH U TTOTEHIIHAJIa DJIEKTPHUYECKOTO
[1OJIST OTHOTO M HECKOJIBKUX TOYCYHBIX 3apsIJI0B.

l13MmepeHre pa3HOCTH NOTEHIIHAJIOB.

[TpuBeneHne NMpUMEPOB ITPOBOJHUKOB, TUIJICKTPUKOB U
KOHJICHCATOPOB.

HaoOmoneHre siBJICHUS 9JIeKTPOCTAaTHYSCKON HHIYKIIUU U
SIBJICHU A TTOJISIpU3allvH JUDJICKTPUKA, HAXOOAIICTOCS B
PIIEKTPUIECKOM IT0JIE

TTocTOIHHBIN TOK

3MepeHne MOIITHOCTH diieKTpudeckoro Toka. M3mepenue 2/1C n
BHYTPEHHETO COIIPOTUBJICHUSI HCTOYHUKA TOKA.

COOp 1 ucnIbITaHHUE JIEKTPUYECKUX 1LIETIEN C pa3JIUYHBIM
CO€IUHEHHEM MPOBOJHUKOB, pacyeT UX ITapaMeTpoB

MaramuTHoOeE 110J1e

Ha6J’IIO,Z[CHI/IC JEHMCTBHUSI MArHUTHOTO MOJISI Ha IIPOBOJHUK C
TOKOM, KAPTHUHOK MAarHuTHbBIX TIOJICH.

qDOpMy.TIHpOBaHI/IC IIpaBHJIa JeBoi PYKHU IJ1A OITPCACIICHUA
HaIlrpaBJICHU S CUJIbI AMnepa.

Beraucienue CHII, HeﬁCTBYIOHIHX Ha IMpOBOAHHUK C TOKOM B
MarduTHOM II0JIC, 00BSICHEHHEC IIpUHIUIIA JEHCTBHUS
DJIICKTPOABUTATCIIsA. HccnenoBanue siBIICHUS SHGKTPOMaFHHTHOﬁ

NMHAYKIIUHU

Konebarusi u 60J1HbL
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MexaHnuecKue
KOJICOAHUS U BOJIHBI

[IpuBenenne npuMepoB KojedaTeIbHBIX ABM>KeHUH. MccienoBanue
3aBUCHUMOCTH II€pHO0Jia KoJIeOaHUU MaTeMaTHUYECKOro MasiTHUKA OT
ero JUIMHBI, MAacChl U aMIUINTYAbl KoJiebaHuii. OnpenesieHue
YCKOPEHHUsI CBOOOITHOTO MaJASHUSI C HOMOIIbI0O MATEMATHIECKOTO
MasiTHUKaA. Habmronenue kKorebanuii 3syyainero rteia. [IpuBeaenue
3HAYCHUSI CKOPOCTH PACIIPOCTPAHEHUsI 3ByKa B Pa3JIMYHBIX Cpeaax.
YMeHne 00bsSICHSATh UCIIOJIB30BAaHME YJIBTPa3ByKa B MEIUIIUHE

DJIEKTPOMArHuT
HBIC KOJICOAHUS
U BOJTHBI

Hab6ro/1eHre ociiuiiorpaMM rapMOHUYECKHUX KOJIeOaHUM CHUJITBI
TOKAa B 1ICMH.

OO0BsiCHEHHE TIPEBPAILICHUSI SHEPTUH B UI€AJTBHOM
KoJIe0aTeIbHOM KOHTYPE.

M3yuyeHue yCcTpolCcTBa U IIPUHIIATIA JICUCTBUSI TpaHCcPopmaTopa.
AHaJIN3 CXEMBI IIepeIavdy AJICKTPOIHEPTUU HA OOJIbIIIHE
paccrosinus. [IpuBeneHrue npruMepoB BUIAOB PATHOCBSI3H.
3HAKOMCTBO C YCTPOMCTBaAMM, BXOISIIIIUMU B CUCTEMY
paIruoCBsI3H.

OO0cy>kJ1IeHre 0COOCHHOCTEN pacIpOCTPaAHEHUST PATUOBOIH

CBETOBBIC BOJIHBI

[ IpruMeHeHrEe Ha IIPaKTHKE 3aKOHOB OTPAaKEHUsI U IPEJIOMIICHUSI CBETa
npu penreHnH 3aaa4. Habmonenue sisieHmst Angpakiiii U TUCIIEPCUN
cBeTa. YMEHHE CTPOUTH U300paKeHUsI IIPEeAMETOB, 1aBaeMbIe
NuH3aMHu. PacdyeT onTHYeCKOM CHUJIbI JIMH3bI

Dzemernnmvl KEBAHMOBOU PUIUKU

KBanToBEBIE
CBOICTBAa CBEeTa

Hab6maronenue porosnexkrpudeckoro addexra. Pacuer
MaKCUMAJIbHOM KUHETHYECKOM SHEPIruM 3JI€KTPOHOB IIPU
porordpdexTe

du3uka aroma

dopmynupoBanue nocryiaaroB bopa. Habnrogenue
JIMHEMYAaTOr0 U HENPEPBIBHOTO CIEKTPOB.

PacdueT 9acTOTBI U JJIMHBI BOJIHBI UCITYCKA€MOT'O CBE€TA IIPpH
Mepexojie aToMa U3 OJHOTO CTAlIHOHAPHOTO COCTOSIHUSI B APYTO€.
OO0BsiCHeHHE TIPUHITATIA JEUCTBUSI J1azepa

dusmka arToMHOTO
stapa u
PIIEMEHTAPHBIX
JaCTHI]

Habronenue Tpexkos ajnbda-dacTuil B Kamepe Buibcona.
Perucrparivst siIepHbIX U3JTYYSHHUH ¢ TOMOIIBIO CYCTYHKA
['elirepa.

Pacuet sHepruu cBsI3U aTOMHBIX SIASP.-

[TornuMaHMe IEHHOCTH HAYYHOTO MO3HAHUSI MUPa HE BOOOIIIE IJIsT
UeJI0BEeYeCTBA B II€JIOM, a JUIsI KaXKJI0ro 00yyaroIerocst JIMYHo,
[EHHOCTH OBJIAJICHUSI METOJIOM HAYYHOTO MO3HAHUS JJIsI
JIOCTHO>KEHHUST ycIieXa B JITIO00M BHAE IPAKTUISCKOM JIeSITeITBHOCTH

\Bcenernras u ee 3601

oYU

CtpoeHue u

O0BsicHEeHHE MO/JIeJIH pacuInpsiomlelicss Bcenennoit

NDAIBUTHUC

IIpoucxo>xkaeHue Hab6mronenue 3Be31, JIyHbI 1 Iu1aHeT B Tejieckon. Habmonenue
CoJITHEYHOH COJIHEYHBIX IISITEH C IOMOIILIO TEJIIECKOIIa

XNMUA
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BBenenue

PackpelTHE BKJI1aJa XUMUYECKON KapTUHBI MHUDPa B
EIVHYIO0 €CTECTBEHHOHAY4YHYI0 KapTUHY MUpA.
XapakTepHUCTHKa XUMHUHU KaK IIPOU3BOJUTEIIHLHOM CHJITBI 00IIIecTBa

BaskHeHIme
XUMUUYECKUE
TIOHSITUS

'YMeHHE JaTh OIPEAESIICHHE U OIIEPUPOBATH CIIEAYIOLIUMU
XUMHYECKUMU TOHSITUSIMU . «BEIIECTBOY, K XUMHUUYECKHUI 2JIEMEHT»,
«aTOM», KMOJIEKYJIa», «OTHOCUTEJIbHbIE aTOMHAasI U MOJIEKYJISIpHAsI
MacChD», KMOH», «aJUIOTPOIIHSD», «A30TONbDY, KXXUMHUYECKAsI CBSA3b»,
«AJIEKTPOOTPHULIATEIIBHOCTDY , «BAJICHTHOCTb)>, «CTEIIE€Hb
OKHCJIEHUSD, «MOJIb», «MOJISIpHAsI Macca», «MOJISIPHbIN 00beM
ra3000pa3HbIX BEIIESCTBY, «BEIIECTBA MOJICKYJIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUSD), KPACTBOPBD?, «3JIEKTPOJIUT U
HERJIEKTPOJIUTY, «IIEKTPOJIUTUYECKAS JUCCOLIMALINSD,
«COKHUCJIUTEIb U BOCCTAHOBUTEIIB», KOKHCJIEHUE U BOCCTAHOBJIICHUEY,
«CKOPOCTh XUMHUYECKOMN PEaKIIUN», «KXUMHUYECKOE PaBHOBECHUEY,
«YTJIEPOIHBIN CKeNeT», «(PyHKIIMOHAJIbHAS TPYIIIIAY, KU30MEPHS)

OCHOBHEIE
3aKOHBI XUMHUH

DopMmyIHMpoBaHNE 3AKOHOB COXPAaHEHUSI MacChl BEIIECTB U
OCTOSIHCTBA COCTABA BELIECTB. Y CTAHOBJIEHHUE IPUYNHHO-
CJIEACTBEHHOM CBSI3U MEXKAY COAECPKAaHNEM 3TUX 3aKOHOB U
HaIMCaHUEeM XUMHYECKUX (DOPMYJI U YPaBHECHUH.

PackpbiTie GU3NYEeCKOT0 CMbICTIa CAMBOJIMKH [leprnonmaeckoit
TaOIHULIBI XUMHUYEeCKUX d51eMeHTOB J1. . MenneneeBa (HOMepoB
pJIEMEHTA, NTepHojia, TPYHIIbI) U YCTAHOBJICHHUE IPUYUHHO-
CJIEACTBEHHOU CBsI3U MEXKAY CTPOEHUEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB DJIEMEHTOB U
00pa30BaHHBIX UMM BEIIECTB B IIEpHOIaX U rpynnax.
XapaKTEepUCTHUKA 3JIEMEHTOB MaJIbIX IIEPHUOIOB I10 UX IOJIOKEHUIO B
Ilepuonnueckoii cucrteme . 1. MennesneeBa

OCHOBHEIE
TCOpI/II/I XUMHNHU

Y cTaHOBJICHHE 3aBHCHUMOCTH CBOMCTB XMMHUYECKHUX BEMIECTB OT
CTPOEHHSI aTOMOB 00Pa3yIOIIHUX UX XUMHUYECKUX DJIEMEHTOB.
XapaKTEepUCTUKA BAXKHEUIIINX TUIIOB XUMHUUYECKHUX CBA3EH U
OTHOCHUTECIIBHOCTHU 3TOU TUNOJIOTHU. OOBSICHEHHE 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTAaBa U CTPOCHUSI KPUCTAIIIMYECKUX
peureTok. @opmMyarpoBaHHUE OCHOBHBIX IMOJIOKEHUN TEOPHUU
PIIEKTPOJIUTHYECKOM TUCCOIUAIIUN U XapaAKTEPUCTHUKA B CBETE
PTOU TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHCHUI.

DopmMyaIHpoBaHHUE OCHOBHBIX MOJIOKEHUH TEOPUU XUMHUYECKOTO
CTPOEHUS OPTAHUUYECKHX COCIMHEHUN U XapaKTEPUCTUKA B CBETE
PTOU TEOPHUHU CBOMCTB Ba’KHEUILIUX MPEACTABUTEIIEH OCHOBHBIX

KJIACCOB OPTaHHYCCKUX COCAUMHCHUIM
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BaskHeHIme
BeIllecTBa U
MaTepHuabl

XapaKTepUCTUKA CTPOCHUSI aTOMOB M KPHCTAJLJIOB U HA DTOM OCHOBE
— o0muX PU3NIECKUX U XUMUYIECKHUX CBOWCTB METAJLJIOB U
HEMETaJUIOB. XapaKTEPUCTHKA COCTaBa, CTPOCHU S, CBOMCTB,
MOJIyYCHU ST U IPUMCHECHHUE BaYKHEUIITNX HEMETAJLJIIOB.
XapaKTepUCTHUKA COCTaBa, CTPOCHMSI U OOIIIUX CBOMCTB
Ba>KHCHIITNX KJIACCOB HEOPTaHUYECKHUX COCTUHCHHM .

OnucaHue cocTaBa U CBOMCTB BAXXKHEUIINX IIpeACcTaBUTEIEN
OpraHUYeCKUX COCAUHCHHUI . METaHOJIa ¥ DTAHOJIA, CIIOKHBIX
AGUPOB, JKUPOB, MbLJI, KAPOOHOBBIX KUCJIOT (YKCYCHOM KHUCIIOTHI),
MoOHOcCaxapua0B (III0KO03bI), IUucaxapuiaoB (caxapossl),
rmoJincaxapuioB (Kpaxmasia

U 11CJJTI0JI03bI), aMHHOKHCJIIOT, OCJTKOB, UCKYCCTBEHHBIX U
CHHTETHYECKUX MOJIUMEPOB

XUMHUUYEeCKUN
SI3BIK U
CUMBOJIMKA

M cnonp30Banue B yaeOHOM U TpodecCHOHATBHOM
NESITEJIbHOCTH XUMHUYECKHUX TEPMHUHOB U CUMBOJIMKH.
Ha3zpiBaHME M3yUYEHHBIX BELIECTB 1O TPUBHUAJIBHOW WU
ME>KAYHAPOJTHOM HOMEHKJIATypPE U OTPAYKEHHUE COCTABA 3TUX
COeIUHEHHUH C MTOMOILbI0 XUMHUYECKUX POPMYII.

OTpa’keHHEe XUMHUYECKUX ITPOLIECCOB C IIOMOILbIO YPAaBHEHU M
XUMHUYECKUX PCaKIIUU

XUMHUUYECKHUe
peaKIIuU

O0BsiCHEHHE CYIIIHOCTU XUMHYECKHUX ITPOLIECCOB.
Knaccupukanuss XuMHUYECKUX PeaKIIMi 0 pa3InYHbIM
MpU3HAKaM

XUMU4yecKum
SKCIIEPUMEHT

BeinmonrHeHNE XUMHYECKOTO OKCIICPUMCHTA B ITIOJTHOM
COOTBCTCTBHMU C IIPpaBUJIaAaMH TCXHUKHN 0e30IacHOCTH.
Ha6J’IIOI[eHI/Ie, (I)I/IKCI/IPOBaHI/IC " OIMUCAHUC PC3YJIBTATOB
IMIPOBCACHHOI'O OKCIICPUMCHTA

XuMHudecKasi
nHdOopMaLUs

IIpoBeneHrEe CaMOCTOSITEIIBHOTO MMONCKAa XUMHUYECKON
MH(OpPMAILIUH C HCITOJIB30BAHUEM PA3JIMUYHBIX HCTOUYHHUKOB
(Hay4HO-TIONMYISIPHBIX U3JaHU, KOMITIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHETA); MCNIOJIL30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTUH /1151 00pabOTKH M epegauyr XUMHUYECKOMU
H(OpMAILIUU U €€ TIPEJICTaBJICHUSI B Pa3JIMUYHBIX (hopMax

I1podunbHoEe n
npodeccCuoHaIbHO
3HAYMUMOE

coAep KaHue

O0BbsicHEHHE XUMUYECKUX SIBJICHUH, IIPOUCXOISIIIINX B IPUPO/IE,
OBITY U Ha IIPOU3BOJCTBE.

Co0JroieHHEe MPaBUJIl SKOJIOTUUECKHU TPaMOTHOTO MTOBEJICHUSI B
OKPY>KaroIlleu cpelie.

OneHKa BIUSIHUSI XUMHUYECKOT0 3arpsI3HEHUST OKpYy Kartolei
Cpelibl Ha OpraHu3M YeJIOBEKa U ApyTHe KHUBbIE OpPraHU3MBblI.

Co0OutroieHre npaBril 0€30MacHOr0 00paIlieHUsI C TOPIOYUMH U
TOKCUYHBIMHU BeIlleCTBaAMH, JJAa00OpaTOPHBIM 000pPYyJOBAHUEM.
KpuTudeckasi olieHKa JIOCTOBEPHOCTH XUMHUYECKOM
nHOpMaILUH, TIOCTYTIAIOIIEH U3 pa3HbIX UICTOYHUKOB
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bNOJIOI'UA

bromoruss —
COBOKYITHOCTb
HayK O YKUBOUH
npupoae. Meroabl
HAY4YHOI'O

3HAKOMCTBO C O0BbEKTaMH U3Y4YEHUSI OMOJIOTHH.

BrisiBiieHne posu 6MoJioruu B GOpMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHUHBI MUPA U IIPAaKTHYSCKOMN

eI TEJILHOCTH JIIOICH

KieTka

3HAKOMCTBO € KJIETOUHOM TEOpUEN CTPOCHHUSI OPraHU3MOB.
[TosryyeHune npeacTaBiIeHUsI O POJIM OPTaHUYECKUX U
HEOPraHM4YECKHUX BEILECTB B KJIIETKE.

3HaHUE CTPOCHUS KJIETOK MO pe3yJabTaTaM padoThl CO

CBETOBBbIM MHUKPOCKOIIOM.

YMeHHEe ONMChIBaTh MHUKpOIIpenaparbl KIIETOK PpPacTEHUM.
YMEHHE CpaBHUBATh CTPOCHUE KJIETOK PACTEHHUN M >KUBOTHBIX
10 TOTOBBIM MHUKpOIIperaparam

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHSI OPraHUu3MOB, CTATUN
OHTOI'€HE3a Ha MPUMEpPE UCIIOBEKA.

3HaHUE TIPUYHUH, BbI3BIBAIOIINX HAPYIICHUSI B Pa3BUTHUH
OpPraHU3MOB. YMmenue I10JIL30BaThCsI TeHEeTHYEeCKOM
TEPMHUHOJIOTHEH u CUMBOJINKOH, pemarb npocTeHIne
reHeTUYECKHE 3a1a4u.

3HaHNEe 0COOCHHOCTEM HACIICACTBEHHOM U HEHACICACTBECHHOM
M3MEHYHUBOCTH U UX OMOJIOTHYECKOMN POJIU B DBOJIIOITUH YKUBOT'O

By

YMeHHe aHaJIU3UupPpOoBaTh U OLICHUBATH Pa3JIMUYHbIC TUIOTE3bI
MPOUCXO>KACHUSI Y)KU3HU Ha 3emJie.

'YMeHHue NpoBOAUTH OMMUCAHUE 0COOEH 0THOTO BUA 110
MOP()OJIOTUUECKOMY KPUTEPHUIO.

Pa3BuTHE CTIOCOOHOCTEH SICHO M TOYHO M3J1araTh CBOM MBICJIIH,
JIOTUYECKHU 000CHOBBIBATH CBOIO TOUKY 3PEHUsI, BOCHPUHUMATH U
aHAJIN3UPOBATh MHEHHSI COOECETHUKOB, IIPU3HABAasl IPaBO APYTOTO
JeJIOBeKa Ha MHOE MHEHHE.

YMeHHe JoKa3bIBaTh POJACTBO YEJIOBEKA U

MJIEKOITUTAIOIIUX, OOIIHOCTh U PABEHCTBO YEJI0OBEUYECKHX

pac

JDKOCHUCTEMBI

3HaHWE OCHOBHBIX DKOJIOTMYECKUX (DAKTOPOB U UX BIUSTHUS Ha
OpTaHU3MBI.

3HaHUE OTIIMYUTEIBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIECTB
— arpodKOCUCTEM.

[lonydyeHue npeacTaBICHUSI O CXeME YKOCUCTEMBI Ha

nmpumepe 6uocdepsl.

JleMoHCTpanusi yMEHUSI TIOCTAHOBKU 1IEJICH JIeSITEIHHOCTH,
MJIAaHUPOBAHUE COOCTBEHHOM JI€SITEJIbHOCTH IJISI IOCTUXKEHU ST
MOCTaBJICHHBIX LI€JIeH, MTPEABUAECHUST BO3MOXKHbBIX PE3YyJIbTATOB
ATHUX JEUCTBUN, OpraHU3alluu CAMOKOHTPOJISI U OLIEHKH
MOJIYYeHHBIX pe3yibTaToB. O0ydeHue COOTI0OACHUIO TPAaBUIT
MMOBEACHUS B IIPUPOIL, OEPEIKHOMY OTHOIICHHUIO K OMOJIOTUYECKUM
00BbeKTaM (pacTeHUSIM U YKUBOTHBIM

1 UX COOOIIIECTBAM) U X OXpaHe
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YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHHYECKOE
OBECHEYEHUE NPOT'PAMMBI YUYEBHOHW JUCIHUIIJINHBI
«ECTECTBO3HAHMUE»

OcBoeHue nporpamMmbl yueOHON NUCIHUTLINHBI «EcTecTBO3HaAHUE» MpeanojiaracT HaJudne B
I'TIOY TO «HTIIb», peamu3yroniero oo6pa3oBaTeIbHYIO MpOorpaMMy CPEIHEro oOMIero
oOpazoBanust B T1ipenenax ocBoeHust OIIOIT CIIO nHa 06a3e OCHOBHOro OOIIEro
oOpa3oBaHusi, y4eOHBIX KaOMHETOB MO (QU3UKE, XUMHUH, OMOJIOTUH, B KOTOPBIX UMEETCS
BO3MOYKHOCTh 00€CIeYuTh CBOOOMHBIN H0cTyIl B MMIHTEpHET BO BpeMsi yueOHOTO 3aHSITHUSI
U B IEpHO/J] BHEYUECOHOM ACSITEJILHOCTU 00 Yy4arOIInXCs.

B cocraB kabmHeTOB 1O (QU3UKE, XUMHH, OHWOJIOTHH BXOASIT JiabopaTopuu C
J1a00paHTCKOM KOMHATOM.

I[Tomemenuss kabuHeTOB (PU3MKH, XUMHUH U OHOJIOTUHM YJIOBJIETBOPSIIOT TPEOOBAHUSIM
CaHUTApHO-3IMUACMHUOJIOrHYeCKUX IpaBuy U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OBITh OCHAILIEHBI TUMOBBIM 00OpPYJOBaHUEM, YKa3aHHBIM B HACTOSIIIIUX TPeOOBAHUSIX, B
TOM 4YHCJIE CIEeUATIU3UPOBAHHOM y4yeOHOW Mebenbld ¢ cpeacTBaMHu O0ydeHUs,

JIOCTaTOYHBIMH JJIsI BBINIOJIHEHUSI TPEOOBAHUM K YPOBHIO HOJATOTOBKH 06yanomI/Ix0511.

B kaOuneTax ecTh MyJabTUMEIUITHOE 000pYyJA0OBAaHHE, IMOCPEACTBOM KOTOPOTO YHAaCTHUKHU
oOpa3oBaTeJILHOIO IIpoliecca MOIYT IpOCMAaTpUBaTh BHU3YyalbHYI HWHGOpMAaIHUIO IO
(pusuke, coznaBaTh Npe3eHTALINH, BUJleoMaTepHUasbl U T.II.

B cocTtaB y4eOHO-METOOAMYECKOI0 M MaTepHaJIbHO-TEXHUYECKOI0 oObecrnedeHust
porpaMmbl y4eOHOU AUCUUILINHBI «EcTecTBO3HAHUE) BXOIST:

MHOTO(GYHKIITUOHAJIbHBIA KOMILIEKC MPEIrnoaaBaTes;

HarJsiAHbIe MOCOOUsT (KOMILIEKTBI Y4YeOHBIX TaOJIMIl, IJIAaKATOB, MHOPTPETHI
BBLJIAIOIIUXCSI YYCHBIX B 00JIACTH €CTECTBO3HAHUS U T.II.);
UH(POPMAIITMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA,;

SKpPaHHO-3BYKOBBIE TTOCOOUSI,;

KOMILUIEKT DJJIEKTPOCHAOXKEeHUsI KaOWHETOB;

TeXHUYECKUE CpeICTBA O0yUYCHUSI,

JIEMOHCTpAIIMOHHOE oOopyaoBaHue (00mIero Ha3HAUYEHUSI W TeMaTHYEeCKHe
HabopkI); J1abopaTopHoe oOOpyHOBaHHE (OOIIEr0 HA3HAYCHUS U TEMaTHYCCKHE
HaOOpbI, B TOM

4HCcJie AJISI TOCTAaHOBKH JEMOHCTPAIIMOHHOTO W YYEHHYECKOro 3KCIEePHUMEHTAa,
peaKTUBHI);

CTaTUYeCKHEe, IUHAMHYECKHE, JICMOHCTPAIIMOHHBIC W pa3JaTOYHBIC MOJICITH,
BKJTIOYAsT HATypaJIbHbIE OOBEKTHI;

BCIIOMOTATEJIbBHOE 000pyJ0BaHUE,

KOMIUJICKT TEXHHUYECKOW JOKYMEHTAIIMH, B TOM YHCJIE ITacliopTta Ha CpeJIcTBa
00y4eHUsI, MHCTPYKIIUU T10 UX UCTIOJIB30BAHHUIO U TEXHUKE 0€30MMacHOCTH;
OoubIMoTeYHBIN POHI.

B OmOnuoreuHbIi (GOHI BXOASAT YYSOHUKHU, ydeOHO-MeToaudeckue KOoMIUIeKThl (YMK),
obecrieynBarIIe OCBOCHHE yueOHOMI JUCIUTIITUHBI «EcTecTBO3HAHUEY,
PEKOMEHIOBAaHHBIC WJIM JOMYNICHHBIC IS HWCIIOJB30BaHUST B NPOPEeCCHOHAIBHBIX
o0pa3oBaTeILHBIX OpPTaHHU3AIUAX, pPeATHU3YIONINX o0pa3oBaTeIbHYIO IIPOrpamMmy
cpenHero obimero obpaszoBanust B mnpeaeinax ocBoeHust OITOIT CITO na 6a3e OCHOBHOTO
o01Iero oOpa3zoBaHUsI.

bubnuoreunsrii  GoHa AgomodMHEH (QU3UYUYECKUMH  DHIHUKJIIONICAUSIMH, aTjlacaMH,
CIIOBapsiMH, CIIPpAaBOYHUKaAMHU T10 (PU3UKE, XUMHH, OWOJIOTMH, HAYYHOM U HAY4YHO-
OOMYJISIPHOM JINTEPpATypPOr €CTECTBEHHOHAYYHOTO COACP>KaHUSI.

1 Mucemo MunucrepcTBa obpaszoBanusi ¥ Hayku P®D ot 24.11.2011 Ne MJ1-1552/03 «0O6 ocHaleHun
00111e00pa30BaTENbHBIX YUPEIKIACHUHN YUEeOHBIM U y4eOHO-1a00paTOPHBIM 000pYIOBAHUEMY .
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B rmportecce ocBoeHHsI TIporpaMMbl  YyUEOHOM AHUCHHUIUIMHBI «EcTecTBO3HaHHE»
CTYJICHTBI HUMEIOT BO3MO>KHOCTH JOCTyNa K JJIEKTPOHHBIM Yy4YeOHBIM MaTepuajiam IIo
€CTEeCTBO3HAHUIO, BKJIOYasi (U3UKY, XHUMHIO, OHOJIOTHUIO, UMEIOIIMMCS B CBOOOIHOM
moctyne B cetd MHTepHeT (PJIEKTPOHHBIM KHHUIraM, I[paKTHKyMaMm, TecTam,
marepuasniam EI'D u ap.).
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