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PaGouas mporpamma yueOHOM muctumimasl ECTECTBO3HAHUE nns

CHEIMATFHOCTA  CPEeIHEro Mpo(ecCHOHATBFHOTO 00pa30BaHUSA  COIMAIBHO -
skoHoMHYeckoro npodmist: 54.02.01 «/Juzatin (no ompacasm)y.

[Iporpamma pazpabotrana Ha ocHoBe TpeOoBanuii ®I'OC cpennero oOiero
00pa3oBaHMsl, TPEIBIBISIEMBIX K CTPYKTYpPE, COJIEPKaHUIO U PE3yIbTaTaM OCBOCHUS
y4ueOHOU nucuuIuiMHbl «EcTecTBO3HaHuE», B COOTBETCTBUU ¢ PekoMeHmanusmMu 1o
OpraHM3alMd TOJy4YeHHUs CpeAHero oOlero obpa3oBaHUs B Mpefesiax OCBOCHUS
00pa30BaTeNbHBIX NPOrpaMM CpeIHEro mpodeccuoHaIbHOro 00pa3oBaHUs Ha Oasze
OCHOBHOro o6miero oopaszoBanus ¢ yueroM tpedoBanuii ®I'OC CIIO u npoduns
noiayyaemMol mpodeccur  cpeaHero mnpodeccuoHanbHOTO 00pa3oBaHusl (MHCHMO
JlenaprameHTa rocyapCTBEHHOW MOJUTUKH B cepe MOATOTOBKU pabouuX KaJpoB U
JTTIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

PabGouast mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHON MPOrpaMMbl
o01eo0pa3oBaTeIbHOM ~ y4eOHONW  JTUCITUTUTHMHBI «EctecTBO3HaHUE» IS
npodheccuoHaATBHBIX o0Opa3oBaTeNbHBIX OpraHu3alui, PEKOMEHTIOBAaHHOM
denepanbHBIM TOCYAApCTBEHHBIM aBTOHOMHBIM yupexacHuem «DeaepaabHbIi
UHCTUTYT pa3BuTusi oOpazoBanus» (PI'AY «DPUPO») B kauecTBe NpUMEPHOU
IPOrpaMMBbl JJI peau3ali OCHOBHOM oOpa3oBaTenbHOM nporpammbsl CI1IO Ha 6aze
OCHOBHOTO 00I1Iero oOpa3oBaHUs C MOJYUYEHHEM CpeaHero oOiero oOpa3oBaHUS
(mpotoxont Ne 3 ot 21 wurons 2015 1.), a Takke ¢ y4eTOM YTOUHEHHM, 0JJOOPEHHBIX
Hayuno — meroanueckum coBetoMm lLleHTpa mnpodeccuoHasbHOro oOpa3oBaHus U
cucteM kBamubukaruu OI'AY  «DOUPO» Ilporokon Ne3 ot 25mas 2017 roma u
MPUMEPHOM  OCHOBHOM  00pa3oBaTeNbHON  MpPOTpaMMbl  CPEIHET0  OOIIero
oOpazoBaHus, omoOpeHHON pemnieHueM @DenepasbHOr0 y4yeOHO — METOIUYECKOTO
oO0beIMHEeHUsT TI0 001emMy o0pa3zoBanuio (poTokos Ne 2/16-3 ot 28 urons 2016
roga).CojeprkaHue MporpaMMbl peaTn3yeTcsi B MPOIECCe OCBOCHHS 00YJarOIIUMUCS
IpOrpaMMbl MOJATOTOBKHU CHEUAIUCTOB CPEIHEro ¢ MOJYyYEHHEM CPEIHEro OOIIETro
oOpasoBaHus, pa3paboTaHHON B cOOTBETCTBUU ¢ TpeboBanuem OI'OC.
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HOACHUTEJIBHASA 3AIIMCKA

[TporpamMma oOrmieoOpazoBaTenbHON yueOHON muciuIuinHbl «EcTecTBO3HaAHME)
npeaHa3HadyeHa Uil W3yYeHUsT ~ €CTECTBO3HAHMA B NMPOQecCHOHATBHBIX
00pa30BaTENbHBIX OPTaHMU3AMIX, PEATH3YIOMHUX O00pa30BaTEIbHYIO MPOTrPaAMMY
cpemHero odmiero o0pa3oBaHusl B IIpeIesiax OCBOCHHSI OCHOBHOM MTPO(eCCHOHATBHON
oOpazoBarensHO# Tiporpammbl CITO Ha 6a3e 0CHOBHOTO OO0Iero 0Opa3oBaHUs, TIPH
MOJITOTOBKE CIEIHAIIMCTOB CPEHETO 3BEHA.

Copnepxanne mporpaMmbl «EcTecTBO3HaHWE» HaANpaBICHO Ha JOCTHKCHUE
CHENYIOIINX HeJIeH:

* OCBOCHHE 3HAHHUA O COBPEMEHHOW ECTECTBEHHO-HAy4YHOM KapTHHE MUpa U
METO/IaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOojiee BaXKHBIMU HACSIMU U
JOCTHXKEHUSIMU €CTECTBO3HAHUS, OKA3aBIIMMU OIPEEIISIONIee BIUSHIE HA PA3BUTHE
TEXHUKU U TEXHOJIOTHUI;

* OBJAJCHUEC YMCHUSMH TPUMEHSATH MOJYYCHHBIC 3HAHHS I OOBSCHEHUS
SIBJICHU OKPY’KAIOIIEr0 MHUpa, BOCIPHUATHS HH(POPMAIIMA €CTECTBECHHO-HAYYHOTO H
npoPeCCHOHATEHO ~ 3HAYMMOTO  COJACP)KAHUS, Pa3BUTHE  HHTCIUICKTYyaJIbHBIX,
TBOPYECKUX CIIOCOOHOCTEH U KPUTUYECKOTO MBIIUICHUS B XOJI€ IPOBEICHUS
MPOCTEUIINX KCCIICIOBAaHUM, aHalIW3a SIBICHUW, BOCIPHUATHS W WHTEPHpETalUu
€CTECTBEHHO-HAYYHOU HH(POpMAIIUK;

* BOCIIHUTAaHHUE YOEKICHHOCTH B BO3MOXXHOCTHU IMO3HAHMS 3aKOHHOW TPHUPOABI U
WCITOJIb30BAHUS JTOCTMDKCHHM E€CTECTBEHHBIX HAYK JUISI PAa3BUTHS MUBUIN3AIANA H
TTOBBIIIICHUS KAYeCTBA JKU3HU;

* TPUMCHCHHEC CCTCCTBEHHO-HAYYHBIX 3HAaHUH B  MpodecCHOHATBHOU
NEATEILHOCTH M MOBCEIHEBHOM JKHM3HM JUIS oOecreueHus 0Oe30IacHOCTH
KU3ZHENIEATCIbHOCTH; TPAMOTHOTO HCIOJB30BAHHUS COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbI 3I0POBbSI, OKPYKAIOIIEH CPEIbI.

B mporpammy BKIIIOUEHO cOJEp)KaHHUE, HaNpaBJIeHHOE HAa (HOPMHUPOBAHUE Y
oOy4Jaronmmxcss KOMIETCHIIMH, HEOOXOAWMBIX 11 KAadeCTBEHHOTO OCBOCHUS
oOpazoBatensHOM mporpammbl CIIO Ha 0a3e ocHOBHOro oOmiero oOpa3oBaHUS C
MOJyYeHHEM CpelHero oOmiero oOpa3oBaHUsl 1O MOporpaMMe IMOJATOTOBKHU
CTIEIUAIMCTOB CPEIHETO 3BCHA!

OK 1. [loHumarh CyIIHOCTh M COLHMAJbHYIO 3HAYUMOCTh CBOEH Oynyiiei
npodeccun, MposIBIATH K HEW yCTOMYNBBINA HHTEPEC.

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO JAESTEIbHOCTb, BBIOUPATH THUIIOBBIC
METOJIbI M CIOCOOBbI BBINMOJHEHUS NPO(PECCHOHANBHBIX 3a/ay, OLIEHHWBATH HX
() PEKTUBHOCTH U KAYE€CTBO.

OK 3. [Ipyaumath pemieHuss B CTaHJAPTHBIX M HECTAHAAPTHBIX CHUTYalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBisATh MOUCK U UCMONb30BaHUE UH(POPMALUHU, HEOOXOIUMOMN ISt



3G ()EKTUBHOTO BBIMIOJIHEHUS MPO(EeCCUOHATBHBIX 3a/1ad, MPOo(ecCHOHAaTBLHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonw3oBaTh HHGOPMALMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU B
poecCHOHANTEHOM eI TEIEHOCTH.

OK 6. Paborarp B komiekTuBe, J(PGEKTUBHO OOMAThCS C KOJUICTAMHU,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTH 3a pa0OTy WIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), 3@ PE3YyJIbTAT BHITIOJHEHUS 3aJaHUH.

OK 8. CamocTosATensHO OnpeeNsTh 3a1a4l Tpo(hecCHOHaTBLHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATHCSI CAaMOOOpPa30BaHUEM, OCO3HAHHO TJIAHUPOBATH MOBBIIICHUE
KBaJTU(DUKALIAH.

OK 9. OpuentupoBaTbcs B  YCIOBUAX  YacTOM  CMEHBI  TEXHOJIOTHI
B TPO()ECCUOHATILHOM JESITEIBHOCTH.

B TAIIOY CIIO MO «I'yOepHCKU KOMIEIX» Ha €CTECTBO3HAHUE IIO
CHCIMATFHOCTA  CPEAHET0  MPOQPECCHOHATBHOTO  00pa3oBaHUS  COIHMAIIBHO-
skoHomMuueckoro mpodmrs 54.02.01 «Jlu3aiin (1o orpacisam)» orBogutcs 230 gacos
— o0si3arenpHas ayauTopHas Harpys3ka. M3 Hux128 uvacoB Ha pazgen «Pusukay, 51
yac Ha pazaen «Xumus» u 51 yac Ha pasgen «buomorus». OcHOBY paboueit
OpOrpaMMbl  COCTaBJIIET  COJEp)KaHHE, COIVIACOBAaHHOE C  TpeOOBAHUAMU
(denepanbHOrO KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHJAApTa CpeaHero (IOJHOro)
oOmero o0pazoBanusi 0a30BOr0 YpOBHSI.



OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUTIJIUHBI
«ECTECTBO3HAHMUE»

EcTecTBO3HaHHE — Hayka O SBJIECHHMSIX M 3aKOHaX Npupoasl. CoBpeMEHHOE
€CTECTBO3HAHHWE BKJIIOYA€T MHOXKECTBO €CTECTBEHHO-HAy4YHBIX OTpACIIECH, U3
KOTOpPbIX Haubojee BaXKHBIMU ABISIOTCS (u3uka, Xumuss U Ouosorus. OHO
OXBAaThIBAET IMIMPOKUH CIIEKTP BOMPOCOB O Pa3HOOOpA3HBIX CBOMCTBAX OOBEKTOB
MIPUPOJIBI, KOTOPBIE MOYKHO PAaCCMAaTPUBATh KaK €JUHOE 1IEOE.

EcTtecTBeHHO-HayuYHbIE 3HAHUS, OCHOBAHHBIE Ha HUX TEXHOJOTUU (HOPMHUPYIOT
HOBBIN 00pa3 *KU3HU. BhICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET JNUCTAHIIUPOBATHCS
oT (yHIaMEHTaTbHBIX 3HAHUN 00 OKPYKAIOIIEeM MHpPE, HE PHUCKYS OKa3aThCs
OecroMOIHBIM B TPO(eCCUOHANbHONW NeaTenbHOCTH. JI00oe TmepcrneKTUBHOE
HaIlpaBJICHUE JEATEIIbHOCTH YEJIOBEKAa MPSIMO WJIM KOCBEHHO CBSI3aHO C HOBOWM
MaTepuaibHONU 02301 U HOBBIMU TEXHOJIOTUSIMU, U 3HAHUE UX €CTECTBEHHO-HAYUYHOMU
CYIIIHOCTH — 3aKOH ycCIeXa.

EcrecTBO3HaHME — HeOTbeMIIEMAsl COCTABIIAIOIIAS KYJIBTYPBL: OIpEAEIss
MHPOBO33PEHUE YEIIOBEKa, OHO MPOHUKAET W B TyMaHHUTAapHYyIO cdepy, U B
0OI1IECTBEHHYIO JKU3Hb. ParnmmonansHBII €CTECTBEHHO-HAYYHBIN METO/I,
c(OpMHPOBABILINICA B pAMKaX €CTECTBEHHBIX HayK, 00pa3yeT eCTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, HeKoe 00pa3Ho-puiiocopckoe 000011IeHHe HAYIHBIX 3HAHUH.

OCHOBY €CTECTBO3HAaHUS TPEJCTaBIsAeT (u3Mka — Hayka O TIPHUPOJE,
u3yyaroias HauboJiee BaKHbIE SIBJICHUS, 3aKOHBI U CBOMCTBA MAaTEpUAILHOTO MUpA.
B ¢wusuke ycraHaBIMBaIOTCS YHUBEpCAIbHBIE 3aKOHBI, CIPABEAJIUBOCTH KOTOPBIX
MOJATBEPKAAETCA HE TOJBKO B 3€MHBIX YCJIOBHUSIX M B OKOJIO3EMHBIX MPOCTPAHCTBAX,
HO U BO Bcell BceneHHOW. B 3TOM 3akiroyaercst OJUH U3 CYLIECTBEHHBIX ITPU3HAKOB
¢u3ukn Kak (yHpameHTanbHOM Hayku. dusuka 3aHMMaeT ocoboe MecCTO cpenu
€CTECTBEHHBIX HAYyK, IOATOMY €€ MIPUHATO CUUTATH JIUJIEPOM €CTECTBO3HAHUA.

EcrecTBOo3HaHME KAaK HAayKa O SIBJICHUAX M 3aKOHAX MPUPOJbI BKIIOYAET TAKXKE
OJIHY U3 BaXXHEUIIUX OTPACIEN — XUMHUIO.

XUMHsT — HayKa O BEUIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX, MPOLIECCaX
MPEBpPAIIEHUs], HUCIIOJIb30BAHUM 3aKOHOB XUMHHM B TMPAKTUYECKOW JESITEIbHOCTH
JIIOJIEW, B CO3aHUN HOBBIX MaTEPHAJIOB.

buonoruss — coctaBHas 4acTh €CTECTBO3HAHUS. DTO HayKa O >KUBOUW MPUPOJE.
OHa wu3y4YaeT pacTUTENIbHBIN, MXWUBOTHBIM MHpP M YEJIOBEKAa, HCMHOJIb3Yysd Kak
COOCTBEHHBIC METOJbI, TaK ¥ METOAbl JPYTUX HayK. bHONOTHS BBIABISICT
3aKOHOMEPHOCTH, TIPUCYITUE KU3HU BO BCEX €€ MPOSBICHHSIX, B TOM YHCJIE OOMEH
BEIIECTB, POCT, Pa3MHOKEHUE, HACIEACTBEHHOCTh, N3MEHYUBOCTD, IBOJIIOLUIO U JP.

B Ipo1ecce peanuzanuu COZIEpKaHUS y4eOHOM JCHUTUIUHBI
«EcTtecTBO3HaHME» 3HAUYMMO U3ydeHHe paszgena «®DPusuka», KOTOPbIM BHOCHUT
CYILLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUU 00 OKpY’KalolleM MHUpe. DTOT paszjel



SBJISIETCS CHUCTEMOOOPA3yIOIMM I APYTHUX pa3/iesioB y4eOHOW JUCHUILIMHBI,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE COJEPKAHUS KypCOB XUMHUU U
OMOJIOTUH.

[Ipn u3yueHum y4yeOHOro MaTepuaja Mo XMMHHU U OMOJOTHH IIeIecO00pa3HO
aKIICHTUPOBATh BHUMaHUE O0yYarOIIMXCs Ha )KU3HEHHO BAXKHBIX 00BEKTAX MPUPOIBI
W OpraHu3Me uyejoBeka. OTo rujapocdepa, armocdepa u Ouocdepa, KOTOpBIC
paccMaTpUBAIOTCS ¢ TOYKU 3PCHUS XMMHUUYECKHX COCTABOB M CBOMCTB, MX 3HAYCHMS
TS SKU3HEAEATEIbHOCTH JIIOJICH, 3TO COJIepKaHHe, OCBEIIAIOIIEE POJIb BaKHEUIIIMX
XUMHUYECKUX DJEMEHTOB B OpraHu3Me YeJOBEKa, BOIMPOCHI OXPaHbl 370pPOBbS,
npodrTakTHKY 3a00JI€BaHUNA W BPEIHBIX PHUBBIUCK, TIOCIEACTBUN U3MEHEHUS CPEIbI
OoOWTaHUS YEIOBEKa JJI YEIOBEUESCKOW MBIITH3AIUH.

3aMeTHOE MECTO B COJEp)KaHUW Y4eOHON NMUCIUIUIMHBI 3aHUMAET Y4eOHBIN
MaTepuai, He TOJbKO (QOPMHUPYIOMIMI €CTeCTBEHHO-HAYYHYI0 KapTUHY MHpa Y
CTYJIEHTOB, HO W PACKpBIBAIOIIMN MPAKTHUYECKOE 3HAUYCHHE E€CTECTBEHHO-HAYYHBIX
3HaHMUM BO Bcex cepax KU3HU COBPEMEHHOTO 00I1IeCTBa.

B nenom yueOHas nucuuiuiiHa «EcTecTBO3HaHUE», B COACPKAHUU KOTOPOM
BEIYIIMM KOMIIOHEHTOM SIBJISIFOTCSI HAYUHbIC 3HAHUSA U HAYYHbIE METOJbI TO3HAHUS,
MO3BOJIIET CHOPMHUPOBATH y OOYYAIOUIUXCS IEJIOCTHYIO €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpPa, NOpOoOYyAUTh y HHUX HMOIIMOHAIBHO-IIEHHOCTHOE OTHOIIEHUE K
U3y4yaeMOMY MaTepuaiay, TOTOBHOCTb K BBIOOPY JEWCTBHI  OMNpeaeieHHOU
HaIlpaBJIICHHOCTH, YMEHHE KPUTHUYECKH OLICHHUBAThb CBOM W 4YYyKUE JCUCTBUS H
MOCTYTIKH.

NHterpupoBaHHOe  cojepkaHuWe  YuyeOHOW  JIUCHMIUIMHBI ~ TIO3BOJISET
npenojaBaressM (pU3NKU, XUMUU U OUOJIOTHU COBMECTHO OpPraHM30BaTh M3YUCHUE
€CTEeCTBO3HAHUSI, MCIOJIb3Yysl HMEIOIIHUECS] YacCTHbIE METOAUKH TIPETNoIaBaHus
npeaMera.

N3ydenne oOmeoOpa3oBaTebHOM y4ueOHOM muchuIuinHbl «EcTecTBO3HAHMEY
3aBepIlaeTcs MOJBEICHUEM HUTOTOB B dopme auddepeHInpoBaHHOTO 3a4yeTa B
MepBOM ceMecTpe U B (QopMe »HK3aMeHa BO BTOPOM CEMECTpPE B paMKax
MPOMEKYTOUHON aTTeCTAIIMU CTYICHTOB.

MECTO YYEBHOM JUCLUIIJIMHBI B YYEFHOM IIJIAHE
VYyeOnas mucruminHa «EcTecTBO3HAHWE» SBISICTCS YYEOHBIM IMPEIMETOM IIO
BBIOOpPY W3 00s3aTenbHOM TpenMeTHor oOnactu «EctecTBenHbie Haykm»y DI'OC
CpeaHero oo1ero oopa3oBaHus.
B mpodeccrnonanbHbix  00pa3oBaTENbHBIX  OpraHU3ANMIX, PEATU3YIOIINUX
o0pazoBaTeIbHYI0 IPOrpaMMy cpeHero o0iiero oopa3oBaHusl B Mpejieax 0CBOSHUS
POrpaMMbl  TTOATOTOBKHA KBaJIM(UIMPOBAHHBIX pabOYMX CIyXKalmMx Ha 0ase



OCHOBHOTrOo oO0miero oOpa3zoBanusi, ydeOHas aucuuiimHa «EcTecTBo3HaHue»
u3ydaercs B 0011e00pa3oBaTeIbHOM LIKMKIIE Y4eOHOTO TUIaHa.
PE3VJIBTATBI OCBOEHUSI YYEBHOM JUCIHUIIJIAHBI

OcBoenune  coaepkanusi  y4eOHOM — aucuurmiuHbel  «EcTecTBo3HaHME»
o0ecreynBaeT JOCTHKEHUE CTYACHTAMHU CIEAYIONNX Pe3yabTATOB:

JUYHOCHHDBIX:

— YCTOMYMBBIM MHTEpPEC K UCTOPUU U JOCTUKEHUSAM B O0JACTH €CTECTBEHHBIX
HayK, 4YyBCTBO FOPJIOCTH 32 POCCUNUCKHUE €CTECTBEHHBIEC HAYKU;

— TOTOBHOCTHh K TPOAOJIKEHHUIO OOpa30BaHUs, MOBBIIICHUIO KBaTU(UKAIIUU B
n30paHHOM po(dhecCHOHaTBLHOM ACITEIBPHOCTH C CIOIB30BAaHUEM 3HAHUMA B 00J1aCTH
€CTECTBEHHBIX HAYK;

— 00BbEKTUBHOE OCO3HAHUE 3HAYUMOCTU KOMIIETEHIIMM B 00JIACTH €CTECTBEHHBIX
HAayK JJIs 4YeJoBeKa M OOIEecTBa, YMEHHE UCIOJb30BaTh TEXHOJOTHUECKHE
JIOCTHKEHUSI B 00J1acTU (PU3UKHU, XUMHUH, OMOJIOTUHU JJIsl TIOBBIIICHHUSI COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOpaHHOM MPOGECCHOHAIBHON JAESTEIBHOCTH;

— yYMEHHE MPOAHAIN3UPOBATh TEXHOTECHHBIEC MMOCIEICTBUS I OKPYKAIOIIEH
Cpeibl, OBITOBOM M MPOU3BOJCTBEHHOM NESITEIHLHOCTH YEJIOBEKA;

— TOTOBHOCTb CAMOCTOSITEBHO JIOOBIBATH HOBBIE ISl C€OSl €CTECTBEHHO-
Hay4YHbI€ 3HAaHHUS C HCMOOJB30BAHUEM I HSTOTO JOCTYNHBIX HCTOYHUKOB
uHdopmaIuy;

— YMEHHUE YIpaBIsATb CBOEH IMO3HABATEJIBHOW JESTEIbHOCTHIO, MPOBOJIUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpAWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILICHHUS B KOMaHJE IO
pelIeHrIo O0IIKX 3a/1au B 001aCTH €CTeCTBO3HAHMUSI;

* MemanpeomMemHuix:

— OBJAQJICHUE YMEHUSMH M HaBBIKAMU Pa3JIMYHBIX BHJOB I[103HABaTEJIbHOU
JEATEIIbHOCTH JIJI1 U3yUYE€HUS Pa3HbIX CTOPOH OKPYKAIOIIETr0 €CTECTBEHHOTO MUPA;

— TMPUMEHEHHME OCHOBHBIX METOJIOB TIO3HAHUS (HAOJIOJAEHUS, HAYYHOTO
HKCIIEPUMEHTA) ISl U3YUYCHHS PA3JIMYHBIX CTOPOH E€CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa, C KOTOPHIMU BO3HHUKAET HEOOXOJUMOCTh CTAJIKUBAThHCS B MPO(ECCHOHATBLHOM
cdepe;

— YMEHHE ONpEeAesATh LeIU U 3a/1a4u JEeSTEIbHOCTH, BHIOUPATh CPEACTBA IS
WX JIOCTIKCHUS Ha MPAKTHKE;

— YMEHHUE HCMOJIb30BATh PA3JIMYHbIE UCTOUHUKH JJISI TIOJIyYEHHUS €CTECTBEHHO-
HAydHOW wWH(OpPMAIlMM ¥ OLEHHUBATh €€ JOCTOBEPHOCTh JUIsl JOCTHXKEHUS
MOCTABJICHHBIX LIEJIEH U 3a/1a4;

* npeOMemHuix:

—  c(OpMHUPOBAHHOCTh  TPEJCTABJICHHN O  IIEJIOCTHOM  COBPEMEHHOM
€CTECTBEHHO- HAYYHOU KapTUHE MHUpa, NPHUPOJE KaK €IUMHOW LEJTOCTHOW CHUCTEME,



B3aMMOCBSA3M 4YEJIOBEKa, MPUPOAbBI U OOIIECTBA, NPOCTPAaHCTBEHHO-BPEMEHHBIX
MacmTadax BceneHnnoi;

— BIIQJICHUE 3HAHUSMU O HaAuOOJee BAXKHBIX OTKPBITUAX U JOCTHKCHHIX B
00JacTh €CTeCTBO3HAHMUSA, MOBIHUSBIINX HA DBOJIOLUIO MPEICTABICHUI O MPUPOJE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHN;

— c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHSTh €CTECTBEHHO-HAyUHbIC 3HAHUS IS
OOBSICHEHMSI ~OKPY)KAIOLIMX  SBJICHUM, COXpAaHEHUs 370pPOBbs, OOECIEeUEHUs
0€30MaCHOCTH  KHU3HEAESATENIPHOCTH, OEpEekKHOr0  OTHOLIIEHHWS K  IPHUPOJE,
PAMOHAIIBHOTO MPUPOJIONOJIB30BAHUS, @ TAKXKE BBIINOJHEHUS POJIM TPAMOTHOIO
OTpeOUTENS;

— ¢(OpMHUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METO]Ie TIO3HAHUS MIPUPOJIBI
U CPEICTBaxX M3y4YEHUS METraMHpa, MAKPOMHpAa U MUKPOMHPA; BIAJCHUE NPUEMaMU
€CTECTBECHHO-HAYUYHbIX  HAOJIOJCHWI, OMBITOB, HCCIEJAOBAaHUW U  OLEHKHU
JIOCTOBEPHOCTH MOJYyYEHHBIX PE3YJIbTaTOB;

— BIAJACHUE IOHATUHHBIM aNnaparoM €CTECTBEHHBIX HayK, IO3BOJISIOIINAM
NO03HAaBATh MUP, YYaCTBOBAaTh B JUCKYCCHSAX IO €CTECTBEHHO-HAyYHBIM BOIIpOCAM,
UCITIOJIb30BaTh Pa3IMYHbIE UCTOYHUKKA MH(GOpMAIMKU JIJIsl NOJATOTOBKH COOCTBEHHBIX
paboT, KpPUTHYECKH OTHOCUTbCS K cooOmenusm CMU, coxepxamyM HaydHYIO
uHdOpMaIHIO;

— ¢(hOopMHUPOBAHHOCTh YMEHUN NMOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAyYHOTO
3HaHUSA JUIA KaXIOrO0 4YeJIOBEKa HE3aBUCHUMO OT €ro npo¢ecCHOHaIbHOU
NEeSATEIbHOCTH, pa3inyaTh (PaKThl M OLEHKH, CPAaBHUBATH OLIEHOYHBIE BBIBOJBI,
BUJIETh UX CBA3b C KPUTEPUSMHU OLEHOK U CBSI3b KPUTEPUEB C ONPEACICHHOU
CHUCTEMOM IIEHHOCTEH.



COJIEP)KAHME YUEBHOW JUCHMILIAHBI

CounajibHO-3KOHOMUYeCKUI MPOPWIb NPOoecCHOHATBHOT0 00Pa30BaAHMS.
Cneunaannoctu CIIO

Pa3zgen 1. DU3UKA

BBenenue
dusznka — (QyHIaMEHTalbHAas Hayka O MNpuUpoje. ECTEeCTBEHHO-HAy4YHBIH METOJ
MO3HAHHS, €r0 BO3MOXXHOCTH W TPaHUIbl NPUMEHUMOCTU. EIMHCTBO 3aKOHOB
pUPOABI M COCTaBa BemiecTBa BOo BcenmenHoit. OTKpbITHS B (U3MKE — OCHOBA
MPOTpeCcca B TEXHUKE U TEXHOJIOTUH ITPOU3BOJCTBA.

1. Mexanuka
Kunemaruka. Mexannueckoe aBmxenue. Cucrema orcuera. TpaekTopusi JBUKEHHUS.
[Iyte. Ilepememenue. PaBHOMEpHOE MpsAMOJIMHENHOE JBHKEHUE. (CKOPOCTb.
OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHHUA. 3aKOH CIIOXKEHUs cKopocTen. Cpenuss
CKOPOCTh  IIPM  HEPAaBHOMEPHOM  JBHKCHUH. MrHoBeHHass  CKOPOCTb.
PaBHOyCKOpEeHHOE MNpPSAMONMHEIHOE IBUXKEHUE. YckopeHue. CBOOOJHOE MaJieHue
TeIl.
JInnamuka. Macca u cuna. B3aummoneiictBue Ten. 3akoHbl OTuHaMukh. Cuibl B
IpUpoAE. 3aKOH BCEMUPHOI'O TATOTEHHUSI.
3akoHbI cOXpaHeHHMsI B MexaHuke. MIMnysibec Tena. 3aKOH COXpAaHEHUs UMITYJIbCa.
PeaktuBHOe 1nBmkeHue. Mexanudeckass paborta. MomrHocTh. MexaHudeckas
sHeprusa. Kunertnueckas sueprusi. Kunernueckas s3Heprus u pabora. [loreHunanpHas
DHEPIUsl.
Jemoncmpayuu
OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBH)KCHHS.
Buapl MEXaHUYECKOTO JBUKEHUS.
NuepTtHOCTH TEN.
3aBUCHUMOCTh YCKOPEHHMSI Te€jla OT €r0 MacChl M CHJIbI, JIEUCTBYIOLIEH Ha TEIO.
PaBeHCTBO M IPOTUBOMOJIOKHOCTh HANIPABJIEHUSI CUJI IEUCTBUS U TPOTUBOACHCTBUS.
HesecomocTs.
PeakTrBHOE IBMXEHUE, MOAEDH PAKETHI.
W3meHeHne sHepruM MPH COBEPILIEHUHU PabOTHI.
CB0OOHBIE U BBIHYK/IEHHBIE KOJeOaHusI.
Ilpakmuueckue 3anamus.
- MccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS OT Beca TeJa.



2.0CHOBBI MOJIEKYJISIPHON (PM3MKH M TEPMOJUHAMUKH
MouJiekyasipgas  ¢usuka. ATOMHCTHYECKAass TEOpUs CTPOCHHS  BEIIECTBA.
HabnrogeHuss W ONBITHI, MOATBEPKIAIOIIME ATOMHO-MOJIEKYJISIPHOE CTPOECHHE
BelecTsa. Maccbl M pasmepbl MOJIEKYJ. TerioBoe ABMKEHHE YaCTHIl BEIIECTBA.
bpoynoBckoe naBmwxkenue. WpeanbHbil ra3. Temmeparypa Kak Mepa CpeIHEH
KMHETHYECKOW SHEPIHM YacTULl. YPaBHEHHE COCTOSIHMS HIEalIbHOrO rasa. Mozensb
KUAKOCTU. [IOBEpXHOCTHOE HaTsKEHHME W CcMauduBaHue. Kpucraumueckue W
amop(HBIC BEIECTBA.
Tepmoaunamuka. BuyTpenssst sneprus. PaGoTa u Temioornadya Kak CIOCOOBI
W3MEHEHHsI BHYTPEHHEN OHepruu. lIepBbli 3aKOH TepMOAMHAMMKH. TernsoBbie
MalluHbl U X IPUMECHECHHUE.
Hemoncmpayuu
JIBukeHne OpOyHOBCKHX YaCTHULL.
Hudbdysus.
SIBrIeHNsI TOBEPXHOCTHOT'O HATSKEHHSI U CMAauyMBaHUSI.
Kpucramisl, amopdHbIe BEECTBA, )KUAKOKPUCTALIIMYECKUE TENA.
W3meHeHne BHYTPEHHEW SHEPTUH TEJl IPU COBEPIIEHUH paOOTBhI.
Ilpakmuueckue 3anamus.
- Onpenenenre Maccsl aTOMOB M KOJIMYECTBA BEILIECTBA B TEJIE.

3. OCHOBBI 3J1eKTPOAMHAMUKHU
iIeKTpocTaTHKAa. B3anmoneicTBre 3apsKEHHBIX TEIl. DIEKTPUUYECKUM 3apsl.
3aKOH COXPAHEHUS ICKTPUUECKOTO 3apsiaa. 3akoH KynoHa. DJIeKTpOCTaTHYECKOE
0JIE, EF0 OCHOBHBIE XAPAKTEPUCTUKH U CBSI3b MEXK]1y HUMU.
IHocTosinublii TOK. [loCTOSHHBIN 35IeKTpUUeCcKU TOK. Cuia Toka, HAMPsHKEHUE,
AIEKTPUUYECKOE COMPOTUBIIEHHE. 3aKOH OMa ISl y4acTKa JIEKTPUUYECKON LIeTH.
MarnuTtHoe nmosie. MarauTHOE I0JI€ U €r0 OCHOBHBIE XapaKTEPUCTUKU. [lericTBHE
MarHUTHOTIO MOJISI HA TIPOBOJIHUK C TOKOM. 3aKOH AMrepa. DJIeKTPOABUTaTENb.
SIBiieHME SIIEKTPOMArHUTHON UHIYKIWH.
Jemoncmpavyuu
DNeKTpU3aLus TeJl.
B3aumopencTBre 3apsyKeHHBIX TEIN.
HarpeBanne npoBOJHUKOB C TOKOM.
OmneIT Dpcrena.
B3aumopaercTBre NpOBOAHUKOB C TOKOM.
JlencTBrE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
Pabota snexrpoaBuraress.
SIBiieHME PIIEKTPOMArHUTHON MHIYKIMH.



Ilpakmuueckoe 3anamaue.
He npexycmorpeno

4. MexaHn4eckue KoJe0aHusi M BOJIHBI.

CBoOoanble koaedanms. [lepuosn, yactoTa U aMIUIUTYy1a KOJIeOaHUH.
["apmonnueckue konebanusi. MexaHMuecKue BOJIHBI U UX BUJbI. 3BYKOBbIE BOJIHBI.
VY 1bTpa3ByKOBBIE BOJHBI. YJIBTPa3BYK U €TI0 MCIOIb30BAaHUE B MEJUIIMHE U TEXHHUKE.
JIEKTPOMATHUTHBIE KoJIe0aHus U BOJIHbI. CBOOOHBIE 3JIEKTPOMAarHUTHbBIE
koseOanusi. KonebarenpbHblll KOHTYpP. DJIEKTPOMArHUTHOE ToJie. DIeKTPOMAarHuTHbIC
BOJIHBIL. CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH.

CBeToBbIe BOJIHBI. Pa3BuTHE IPEICTAaBICHUN O IPUPOJIE CBETA. 3aKOHBI OTPAKEHHUS
U npejoMiieHus cBeta. JInu3bpl. @opmysa TOHKOM JTMH3BI.
Hemoncmpayuu

Konebanus MaTeMaTuyeckoro v nNpyKMHHOTO MassTHUKOB.

Pabora anekrporeneparopa.

N3nydyeHre u npueM 3JIeKTPOMAarHUTHBIX BOJIH.

Pagnocss3b.

Paznoxenue 6emoro ceera.

OnTrueckue npuoOopsI.

Ilpakmuueckue 3anamus.

- 3ydeHue 3aBUCUMOCTH Mepuoa KojieOaHUH HUTSHOTO (WU MPY>KUHHOTO)
MasiTHUKA OT JUTMHBI HUTH (WJIK MACChI Ipy3a).
- OnpeneneHne NokazaTes IPEeJIOMIICHHS BEIIECTBA

5. DJ1eMeHThI KBAHTOBOM (PU3MKH

KBanToBble cBoiicTBa cBera. KBanToBas runoresa [Inanka. @oTosnekrpudecKkui
sbdext. Puszuka atoma. Mojsenu crpoenust atoma. OnbIT Pezepdopaa.

Pu3nKa aTOMHOI0 1ApPa U 3JeMEeHTapPHbIX YacTul. COCTaB U CTPOEHUE aTOMHOIO
anpa. PanqnoakTnBHOCTh. PagroakTUBHBIE M3JIy4eHUS] U UX BO3JIECHCTBUE HA >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu

DOTOIJIEMEHT.

N3nyyenue maszepa.

JInHenyaTele CIIEKTPBI PA3JIMYHBIX BELIECTB.

CueTyrK MOHU3UPYIOIIMX U3ITyYECHHI.



Pa3znen 2. XUMMUS

OBIIASA U HEOPTAHUYECKASA XUMUSA
BBenenne
XumMuyeckass KapTMHa MHpa KakK COCTaBHAas 4YacTh €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. Posib XMMUU B )KU3HU COBPEMEHHOT'O 00111€CTBA.
[IpuMeHeHne JOCTMXKEHUN COBPEMEHHOM XHMMHH B TyMaHUTapHOU cdepe
NesATEeTLHOCTH 00IIeCTBa.

OcHOBHBIE IOHATHS U 3aKOHbI XUMHHU

[Ipenmer xmmuu. BemectBo. Atom. Mosekyna. XUMHYECKUH DJIEMEHT H
(dopMsI ero cymectBoBaHus. [IpocThbie U CI0XKHBIE BELIECTBA.

JeMmoHcTpanuu

Habop Mozernelt aToMOB ¥ MOJIEKYI.

N3mepenne BemecTBa. OCHOBHBIE 3aKOHBI XMMUHU. Macca aTOMOB U MOJIEKYJI.

OTHOCUTENBHBIE AaTOMHAs W MOJIEKYJIsIpHAas Macchl. KosmuecTBo BemiecTsa.
[TocTosiHnHass ABoragpo. MossipHas Macca. 3akoH ABoraapo. MomspHbslii 00beM
ra3oB.

KonnyecTBeHHbIE N3BMEHEHMS B XMMHUH KaK YaCTHBIN Cillydail 3aKOHOB MEpExo/ia
KOJINYECTBEHHBIX M3MEHEHUHN B KayeCTBEHHbIEC. MumocTpanuu 3aKkOoHa COXpaHEHUs
MaccChbl BEILIECTBA.

Ilepuoanueckuii 3aK0H
u Ilepuoguyeckas cucrema xumudeckux djaemMenToB /. U. MenaeiieeBa

Otkpeitue Ilepuoamyeckoro 3akona. Ilepuonndeckass cucTeMa XUMHYECKHUX
anemenToB [l. 1. Menpeneena.

3nauenue Ilepuonnueckoro 3akoHa u llepuoandeckoil CHUCTEMbI XUMUYECKHX
anemeHToB J[. M. MeHnneneeBa mig pa3BUTHS HAYKU UM TOHUMAaHUS XMUMHUYECKOU
KapTHHBI MUPA.

JleMmoHCTpanus

Paznmuunbie ¢opmbl [lepuoanueckoid cuctemMbl XuMuyeckux snemeHToB J[. .
Menneneena.

CTtpoeHnue BemecTna
KoBanentnas cBs3b: HenosisipHas W nojisipHas. MonHast cBs3b. Katunonsl u
aHWOHBI. MeTannnueckas CBs3b. BomopoiHas CBSI3b.
JemoHcTpanus
OO6pas3ipl BEIIECTB U MAaTEPUAJIOB C Pa3IMYHBIMU TUIIAMH XUMHUYECKON CBSI3H.



Boaa. PactBopbIl

Boma B mpupome, ObiTy, TexHWKe W Ha mnpou3BoicTBe. Dusmyeckue u
XUMHUUYECKUE CBOMCTBA BOJIbl. OnpecHEeHUE BOAbL. ATperaTHble COCTOSIHUS BOJIbI U €€
MEPEXObI U3 OJTHOTO arperaTHOrO COCTOSIHUS B IPYTOE.

JdeMoHCcTpanus

du3nYeCcKre CBONCTBA BO/JIbI: IOBEPXHOCTHOE HATSKEHHUE, CMAYUBAHHUE.

XumMuyeckue peakuuu. [loHsTre 0 XUMHAYECKON peakunu. THUIIBI XUMHUYECKUX
peakiuii. CKOpOCTh peakiiui U PaKkToOphl, OT KOTOPBIX OHA 3aBUCHT.

JdemoHcTpanus

XUMHYECKHUE PEAKIIMU C BBIICJICHUEM TEILIOTHI.

Heoprannyeckue coexuHeHUs

Knaccudpukanuss HeopraHudecKMX cOeIUHEHMHA M HMX cBoicTBa. OKCHIBI,
KHCJIOTBI, OCHOBAaHMS, COJIU.

ITonssTne o ruaposamse couseil. Cpena BOIHBIX PacTBOPOB COJIEH: Kucias,
HeWTpanbHas, menounas. Bomopoausii nokaszarens pH pactBopa.

MeTtabl. O0uue puznyeckrue 1 XMMUYECKHE CBONCTBA METAJLIIOB.

Hemeranabl. OOmas xapakTepUCTHMKa TJIaBHBIX MNOACPYIIT HEMETANIOB Ha
IIPUMEPE TrajIOre€HOB.

Baxnelmme coeIMHEeHNs] METAJJIOB U HEMETAJUIOB B MPUPOAE U XO3AMCTBEHHOU
NEATEIbHOCTH YEJI0BEKa.

JeMmoHcTpanuu

B3aumopeiicTBue MeTalyIoB ¢ HeMeTaulaMu (LIMHKa C CEpoM, allOMUHUS C
10/10M), pacTBOpaMH KUCJIOT U LIEJI0YEH.

['openue MeramioB (LMHKA, )Kelie3a, MarHus) B Kuciopoze. Bzaumonerictue
a30THOM ¥ KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEBIO.

BoccraHOBUTEIBHBIE CBOWCTBA METAIIIOB.

IIpakTnueckue 3anaTust Onpenenenne pH pactBopa coneil. Bzaumogeiicteue
METaJUIOB C PACTBOPAMH KHUCJIOT U COJIEH.

OPI'AHUYECKASA XUMUSA
Oprannuyeckue coeJMHEHUS

OCHOBHBIE T0JIOKEHUS TEOPHUU CTPOEHHSI OPraHMYECKUX COeAMHEHMH.
Mmuoroo6pasue oprannueckux coenunennii. [lonstue nzomepun.

Yriaesoaopoabl. IlpenenpHble W HENpeaeNnbHbIE YIVIEBOAOPOAbI. Peaknms
noguMmepusanuu. [IpupoHbBIE MCTOYHUKU YTIIEBOAOPOAOB. YTJIEBOAOPOABI Kak
OCHOBa MEXIYHAPOIHOTO COTPYIHUYECTBA U BAXKHEHIITUN UCTOUHUK (HOPMHUPOBAHUS
oromxkera POD.



Kucnopoaconepxamme  opranmveckue  BemecTBa.  [lpeacraBurenu
KUCJIOPOJICOJIEPKAINX OPraHUYECKUX COCIMHEHU: METHJIOBBIM M ITUJIOBBIU
CIIUPTHI, TIUIEPUH, YKCYCHAsE KUCIOTA. JKUPBI KaK CIIOKHBIC d(DUPHI.

VYT1eBObI: III0K03a, KpaxMall, HEJUTI0JI03a.

A3oTcoaep:kaliue oOpraHuveckue coeIMHEHUsi. AMUHBI, aAMUHOKHUCIIOTHI,
oenku. CTpoeHue u 6uosoruyeckasi yHKIUs OCIKOB.

JdeMoHCcTpau

[Toy4yeHue 3TUIEHAa U €ro B3aMMOJICUCTBHE C PACTBOPOM IEpMaHraHaTa Kaus,
OpOMHOI BOJIOH.

KadecTBeHHas peakius Ha TIUIEPUH.

[{BeTHBIE peakuy OEIIKOB.

IlnacTmaccnsl 1 BoJiokHA. [loHsATHE 0 TUIacTMaccaXx U XMUMHUYECKUX BOJIOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHbIE BOJIOKHA. [[puMeHeHne noaumMepos
B MIPUKJIATHOM U KJIACCHYECKOM M300pa3UTEILHOM HUCKYCCTBE.

JlemoHcTpanus

Paznmuunbie BUABI TI1aCTMACC M BOJIOKOH.

XHUMHUS U KU3Hb

XuMuUs 1 OPraHU3M YeJ0BeKa. XUMHUUYECKUE AJIEMEHTH B OPraHU3ME 4YEJIOBEKa.
Opranuueckre ¥ HeopraHudeckue BemecTBa. OCHOBHbBIE KU3HEHHO HEOOXOAUMbBIC
COCJIMHEHUS: OCJIKH, YTIEBOIbI, dKUPbI, BATAMUHBI. Y TJIEBO/bl — TJIABHBIM UCTOYHUK
SHEprum opranusma. Posib :KupoB B opranu3zme. X0oJECTEPUH U €r0 pojb B 3J0POBbE
YyeJoBeKa.

MuHepanbHble BEIIECTBA B MPOAYKTaX NUTAHUS, MUIIEBbIE JO0OABKH.
COanancupoBaHHOE MUTaHUE.

Xumus B ObiTy. Boga. KadecTtBo Bojbpl. Moromue U YUCTAIIUE CPENCTBA.
[IpaBuna 6e3omacHol pabOThI CO CpencTBaMU OBITOBOM XUMUMU.

Pasznen 3. BUOJIOT'UA
buosioruss — COBOKYIHOCTb HAaYK O ’KHBOM IPHUpPOIeE.
MeToabl HAY4YHOT'0 TO3HAHUA B OHOJIOTHH

KuBas mpupona kak OOBEKT HM3ydeHHUs Ouoiorud. MeToabl ucCaeoBaHUS
YKUBOU TIpUpoJibl B Ouosoruu. OmnpejeneHue Xu3Hu (C MpUBJICUCHUEM MaTepuaia 13
pa3zenoB (PU3UKU U XUMUU). Y POBHH OpTaHU3AINH KU3HU.

JleMmoHcTpanuu

YPpOBHU OpraHu3alyy KU3HHU.

MeToap! TO3HAHUSA )KUBOU ITPUPOIBI.



Kuerka

Hcrtopust nzyuyenus knetku. OCHOBHBIE MOJOKEHUS KJIETOUYHOM Teopun. KneTka
— CTPYKTYpHO-(QYHKIIMOHATbHAS (3JIEMEHTapHAasl) ANHUIIA KU3HU.

Crpoenue kneTku. IIpokapuOThl U 3yKapuOThl — HU3IIKUE U BBICIINE KJIETOYHBIE
opranu3Mbl. OCHOBHbBIE CTPYKTYpHbIE€ KOMIIOHEHTHI KIJIETKH 3yKapuoT. Kierounoe
anpo. OyHKIUA spa: XpaHEHUE, BOCHPOU3BEACHHE U Iepeaada HacieICTBEHHOU
uH(pOpMAaIUK, PETYISIIUSI XUMUYECKON aKTUBHOCTU KiIeTKU. CTpyKkTypa v QyHKIUU
XpPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

buonornyeckoe 3HaueHHE XUMUYECKUX 3JeMEHTOB. Heoprannueckue BeliecTBa
B COCTaBe KIETKU. Poilb BOJBI Kak pacTBOPUTENS] M OCHOBHOIO KOMIIOHEHTa
BHYTPEHHEN cpeabl OpraHu3MOB. YTJIEBOAbI M JUOUABI B KieTke. CTpyKTypa U
ouonornyeckue ¢GyHkuuu 20 OenkoB. CTpoeHHE HYKICOTHIOB U CTPYKTypa
nonuHykiaeotuaHbx uenet JJHK u PHK, ATO.

Bupycel u 6akrepuodaru. Heknerounoe cTrpoeHue, KU3HEHHBIM IIUKI U €ro
3aBHCHUMOCTH OT KJIETOUHBIX (OpM XU3HU. Bupycel — B030ynuTenu MHPEKIUOHHBIX
3a0o0seBaHul; OHATUE 00 OHKOBHUpYycax. Bupyc unmmyHnonedpununra yenosexa (BUY).
[Tpodunaktuka BUY-undexuun.

JleMoHCTpanun

CrtpoeHue MoJeKyIbl OeKa.

Crpoenue mosekynsl JJHK.

CtpoeHue KIETKH.

CtpoeHue KIETOK IMPOKAPUOT U 3yKapHOT.

Crpoenue Bupyca.

IIpakTHyeckune 3aHATHS

Habnrogenue KIeToK pacTeHUM M KUBOTHBIX IMOJ MHUKPOCKONOM Ha T'OTOBBIX
MUKpOIpenaparax 1 X OnrcaHue.

CpaBHEHHE CTPOCHHUS KIETOK PACTEHUN U KUBOTHBIX.

Opranusm

Opranusm — egauHoe 1ieioe. MHorooOpasue opraHu3MoB.

OOMEH BEIIECTBOM M HHEPrued ¢ OKpyKalolew cpeaoll kak HeoOXoaumoe
YCIIOBHE CYIIICCTBOBAHUS KUBBIX CHCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BEICHUIO — OJHA W3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OPraHU3MOB. JleleHue KJIETKM — OCHOBa POCTa, PA3BUTHUS U Pa3MHOKCHHUS
opranu3MoB. becmnonoe pasmuaoxenue. [1omoBoit mporecc U MOIOBOE pa3MHOKEHHUE.
Onio10TBOpEHKE, €ro OMOJIOTUYECKOe 3HAUCHHUE.

[Tonarre 006 MHAMBUIYATLHOM (OHTOTEHE3), SMOPHOHAIBLHOM (IMOPHOTEHE3) U
MOCTAIMOPHOHAIBHOM pPa3BUTHH. MHIMBUAYyalbHOE pa3BUTHE 4YEIOBEKAa M €ro
BO3MOYKHBIC HAPYIIICHUS.



OOwue npeAcTaBleHUsI O HACJIEACTBEHHOCTH M M3MEHUYMBOCTU. [ 'eHeTnueckast
TEPMUHOJIOTHSI M CHUMBOJMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnenoBanue
npu3HaKoB y yenoBeka. [lomnoBeie XxpomocoMbl. CLHEMIIEHHOE C TIOJIOM HACJIEI0BAHHME.
HacnenctBennsie 601€3HU YeIOBeKa, UX MPUYUHBI U npoduiakTuka. CoBpeMEHHbBIC
IIPE/ICTABIICHUS O TE€HE U TEHOME.

['eHeTnyeckue 3aKOHOMEPHOCTH HU3MEHuYMBOCTH. Kiaccuduxamus §opm
WU3MEHYHMBOCTU. BiMsiHMEe MyTareHOB Ha OPraHu3M 4eJIOBEKa.

[Ipeamer, 3amauyd M METOHABI CEINEKIHMH. |'€HEeTHYecKHe 3aKOHOMEPHOCTH
cenekinu. Yuenune H.M. BaBunoBa 0 meHTpax MHOrooOpaszus W MPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHUI. BUOTEXHONOrUs, €€ TOCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHS.

JleMoHCTpanun

OOMeH BelEeCTB U MPEBPAILIEHUS PHEPTUH B KIIETKE.

JleneHue KIeTKu (MUTO3, ME03).

Crioco0b1 6ecrosIoro pa3sMHOKEHHUS.

Ono0TBOpEHUE y PACTEHUI U )KUBOTHBIX.

NuauBryanbHOE pa3BUTHE OPraHu3Ma.

HacneacrBeHnHbie 00JI€3HU YeTIOBEKA.

BnusHue ankoroiusma, HAPKOMaHUU, KYpEHUS! Ha HACJIEICTBEHHOCTb.

MyTanuu.

Moau¢ukannonHas U3MEHYUBOCTb.

[{enTpbl MHOrOOOpa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 001acT OMOTEXHOJIOTUH.

IIpakTHyeckune 3aHATHS

Pelenue aneMeHTapHbIX TEHETUYECKUX 3a/ay.

AHanu3 M OlleHKa 3TUYECKHUX aCIEKTOB Pa3BUTHUSI HEKOTOPBIX HCCIIEIOBAHUN B
OMOTEXHOJIOTHH.

Bun

OBOJIOIIMOHHAs TeOpUsi U €€ poib B (OPMUPOBAHMU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa. Buna, ero xkpurepuu. Ilomynmsanms kak
CTPYKTypHasi €quHuIa BUAa U 3Bomoluu. CuHtetnueckas teopus 3Boitoruu (CTI).
JIBr>KyIye CHITbI 3BOJIIOLINUH B COOTBETCTBUH ¢ CTO.

Pesynbrarel sBomtonuu. CoxpaHeHHME MHOrooOpasusi BHAOB KaK OCHOBA
yCTOMUMBOTO pa3BuTusi Ouocdepsl. [IpuunHbsl BeIMUpanus BUIOB. buonorndeckuii
nporpecc 1 OMOJIOTHYECKUH perpecc.

I'unoTressl IPOUCXOXKIACHUS )KU3HU. Y CIIOKHEHUE )KUBBIX OPraHU3MOB Ha 3eMJie
B IIPOLIECCE DBOJIIOIMHU. AHTPOINOreHe3 M €ro 3aKOHOMEpPHOCTH. JlokazarenbcTBa
pOJICTBA YENOBEKA C MIICKOMUTAIONIMMHU KUBOTHBIMHU. DKOJOTHYECKHE (DAKTOPHI
aHTPOIIOTE€HE3a: YCIOKHEHHE MOMYJALMOHHON CTPYKTYpbl BHJAQ, HW3TOTOBIICHUE



opyaul Tpyna, MEpexod OT PACTUTEIBHOIO K CMEUIAaHHOMY THWILYy HUTaHUs,
UCIIOIb30BaHue OrHs. [1osBneHnEe MBICTUTEIBHON AEATEIBHOCTH U WICHOPA3AEeIbHOU
peun. lIporcxoxaeHne 4enoBeYeCKuX pac.

JleMoHCTpanun

Kputepuu Buja.

[Tommynsiuusa — CTPYKTypHAasi €AMHULIA BUIA, €IMHUIIA YBOJIIOLIAH.

JIBM>KYIIME CHUITBI DBOJIEFOLIAH.

Bo3HuKHOBEHHE 1 MHOTO00pa3ue MpucrocoOIeHUN y OpraHu3MOB.

Penkue m ncuesaromuye BUIBL.

JIBMoKyIIME CHIIBI aHTPOIIOTEHE3a.

[Ipoucxox1eHHE YEIOBEKA U YEIOBEYECKHUX pac.

IIpakTnyeckue 3aHATHS

Omnucanue ocodeil Buia no MOpQoIoruueckoMy KpUTEPHIO.

AHanu3 1 OLEHKA Pa3IuYHbIX TUIIOTE3 IPOUCXOKICHUS )KU3HU.

AHanu3 1 OLIEHKA Pa3IuYHbIX TUIIOTE3 IPOUCXOXKICHHSI YETIOBEKA.

IKOCUCTEMbI

[IpenMeT u 3a/lauu SKOJIOTHU: YUEHHE 00 HKOJOTMYECKUX (pakTopax, yueHUE O
COO0O0IIECTBaX OPraHU3MOB, YUEHHE 0 Onocdepe.

Okosorudeckue (aKkTopbl, OCOOCHHOCTH HUX BO3IACHCTBHUsS. DKOJOrHYecKas
xapakrepuctuka Buga. llonarue o0 skonormyeckux cucreMax. llemu nuranus,
Tpoduyeckue ypoBHH. bruoreoneHos kak skocucTeMa.

buocpepa — rmobanbHas skocuctema. Yuenne B. M. Bepnaackoro o
ouocdepe. Ponbp kxuBbIX opranu3smMoB B Ouochepe. buomacca. buonorunueckuii
KpyroBopoTr (Ha mTpuMepe KpyroBoporta yriepona). OCHOBHBIC HaIpaBJICHUS
BO3JIEHCTBHUS  4yenmoBeka Ha  Ouocepy.  Tpanchopmaiusi  €CTECTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCHUCTEM (arporeHO30B).

JleMmoHcTpauu

Okosorudeckue (PakTopsl U UX BIUSHUE Ha OPIraHU3MBI.

MeXBHIOBbIE ~ OTHOILICHUS: TApa3suTU3M, XHUIIHUYECTBO, KOHKYpPEHIIHS,
CUMOMO3.

SpycHOCTH PacTUTENHHOTO COOOIIIECTRA.

KpyroBoport yriepoaa B 6nocdepe. 3anioBeIHUKM U 3aKka3HUKU Poccun.

IIpakTu4yeckue 3aHATHS

CocTaBiieHne cxeM nepeaun BeIECTB U dSHEPruu (Lierneld MTUTaHus).

CpaBHUTeNIbHAsE XapaKTEPUCTHUKA MPHUPOAHBIX HSKOCHUCTEM U arpodKOCUCTEM
CBOEU MECTHOCTH.



IHPUMEPHBIE TEMbI PE®EPATOB (1OKJIAIOB),
NHANBUAYAJBHBIX ITPOEKTOB

* Marepusi, GopMBbI €€ IBUKEHUS U CYILIECTBOBAHUS.

* [Iepse1i1 pycckuii akagemuk M. B. JIomoHOCOB.

* lckyccTBO 1 nmponecce Mo3HaHus.

» Ou3nka U My3bIKaIbHOE UCKYCCTBO.

* [[BeTOMY3bIKA.

» Ou3nka B COBPEMEHHOM IIUPKE.

e Duznyeckrue METOAbl HCCIEAOBAHUS IAMSTHUKOB HCTOPHHM, APXHUTEKTYPBl U
IIPOU3BEACHUMN NCKYCCTBA.

* HayuHo-TexHu4ecKkuii mporpecc v npoodaeMbl 3KOJIOTHH.

* BUOTEXHOJIOTMS U T€HHAs1 UHXKEHEpUs — TexHosornu X XI Beka.

 HaHoTexHONOrMg Kak TMPUOPUTETHOE HANpPaBJICHUE PpA3BUTHS HAYKU U
npousBoacTBa B Poccuiickon denepanuu.

* OxpaHa OKpy»KarwuIeil cpebl OT XUMUYECKOTO 3arpsI3HEHUSL.

* PacTBOpHI BOKpYT Hac.

* YCTpaHEeHUE KECTKOCTH BOJIbI HA MPOMBIIIJICHHBIX MPEANPUATHSIX.

* McTopusi BOSBHUKHOBEHUS U Pa3BUTHUSI OPraHUYECKON XUMUH.

* YIIeBObl U UX POJIb B KUBOU MPUPOJIE.

* JKupbl Kak NpOaYKT MUTAHUS U XUMUYECKOE ChIPBE.

* HexBaTka MmpoJ0OBOJILCTBUSL KaK Iio0anbHas mpoOsemMa 4elloBEYeCTBA U IMyTH €€
peLIEHHUs.

* CpencTBa rMrueHbl Ha OCHOBE KMCJIOPOACOECPKAIIUX OPraHUYECKUX COCTNHEHUN.

* CHHTETUYECKHE MOIOIIUE CPEACTBA: JOCTOMHCTBA U HETOCTATKH.

* Jledburut Oenka B MUILEBBIX MPOIYKTaX U €r0 MPEOJI0JICHUE B paMKax I1o0albHON
IIPOIOBOJILCTBEHHOM ITPOTPAMMBL.

 B. 1. Bepnajckuii 1 ero yueHue o ouocdepe.

* lcropus u pa3zBuTHe 3HaAHUM O KIIETKE.

* Oxpy>xarolas 4eJoBeKa cpela U €€ KOMIIOHEHTBI: Pa3JInYHbIE B3TJISAIbI HA OHY
npooiemy.

e [Tonynsiust Kak eAMHKUIIA OUOTOTUHYECKOM SBOJTIOLIMH.

* [TomymAnms Kak SKOJIOTHYECKasl €IUHULIA.

» CoBpeMEHHbIE B3IJISA/IbI HA OMOJIOTMYECKYIO IBOJIIOIHIO.

* CoBpeMEHHBIE B3IJIsIbI HA TPOUCXOKICHUE YETIOBEKA: CTOJIKHOBEHUE MHEHUM.

* COBpEMEHHbBIE METO/Ibl UCCIEAOBAHUS KIETKH.

» Cpenbl OOMTaHUsI OPTaHU3MOB: PUUUHBI PA3HOOOpa3usl.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue paznena

KonngecTBO Yacos

MaKCHUMaJlb- CcaMOCTOA- oOs3arenpHas ayauTopHasd
Has TeIbHas yueOHasi Harpy3ka, B T.4.:
yueOHas yueOHas BCEro 3aHs- n1a0. U Tpax.
Harpyska pabota AR 3aHATUI
Pasznen 1. ®Pusuka 192 64 128 8
BBenenue 3 1 2 -
Tema 1.1. Mexanuka 39 13 26 2
Tema 1.2. OCHOBBI MONIEKYISIPHOH (pr3HKH 48 16 32 2
Y TEPMOJIMHAMHUKH.
Tema 1.3. OCHOBBI IEKTPOJUHAMUKH. 45 15 30 -
Tema 1.4. KoneOanus v BOJHBI. 12 4 8 2
Tema 1.5. OnTuka. 27 9 18 2
Tema 1.6. DaeMeHTHI KBAaHTOBOU (PU3UKHU 18 6 12 -
Pa3nen 2. Xumus 77 26 51 5
BBenenue 3 1 2
Tema 2.1. OOmias u HeopraHUYECKas 30 10 20 2
XUMMS
Tema 2.2. Opranuyeckasi XuMust 26 9 17 2
Tema 2.3. XuMus u :K13Hb 6 2 4 -
Tema 2.4. Xumusi 1 opraHusM 4esioBeKa 6 2 4 1
Tema 2.5. Xumus B ObITY 6 2 4 -
Pa3nen 3. buojiorus 76 25 51 9
Tema 3.1. buonorus — cOBOKYITHOCTb 5 2 3 -
HayK O KUBOU npupojie. MeTobl
HAYYHOTO MO3HAHUS B OMOJIOTHHU
Tema 3.2. KieTka 18 6 12 2
Tewma 3.3. Opranuszm 18 6 12 2
Tema 3.4. Bug 18 6 12 3
Tema 3.5. DKOCHCTEMBI 15 5 10 2
JuddepeHumpoBaHHbIi 3a4eT 2 - 2 -
Hroro 345 115 230 22




XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Coneprxanue
o0yueHus

XapakTepUCTHKA OCHOBHBIX BHJIOB JIEATEILHOCTH CTYICHTOB
(Ha ypoBHE YUEOHBIX JEHCTBUIA)

PU3UKA

Bsenenue

Pa3Butune cnocoOHOCTEH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH
000CHOBBIBaTh CBOIO TOUKY 3PEHUSI, BOCIIPUHUMATh U aHAIU3UPOBATh
MHEHHS COOECEeTHIKOB, IIPU3HABAs MPABO APYroro 4YeJ0BeKa Ha HHOE
MHeHue. [IpuBeienue npuMepoB BIMSAHUS OTKPBITHH B (PU3MKE HA IPOTpecc
B TEXHHUKE U TEXHOJIOI'MH ITPOU3BOJICTBA

Mexanuka

Kunematuka

O3HaKOMIJIEHHE CO CIIOCOOAMH OIMCAHUS MEXaHUUECKOI0 JBHM)KEHHS,
OCHOBHOM 3a7aueii MEXaHUKH.

I/I3yquHe OCHOBHBIX (1)I/I3I/I‘~ICCKI/IX BCJIMYUH KMHCMATUKHA . HepeMemeHI/m,
CKOPOCTH, YCKOPEHHUSI.

HaOmronenrne 0oTHOCUTEILHOCTH MEXAHUYECKOT'O IBMYKEHMUS.
DopMyIUpPOBaHUE 3aKOHA CII0KEHUS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO IPSIMOJIMHEMHOTO JABHKEHUS (Ha
npuMepe cBOOOIHOTO MaICHHsI TEJ1) 1 PaBHOMEPHOTO JABHKEHUS Teja 10
OKPYHOCTH.

[TonrmaHue cMbICTIa OCHOBHBIX (PU3NYECKUX BETUUYHMH, XapaKTEPUIYIOIINX
paBHOMepHOG ABUXXCHUEC TECJIa 110 OKPY)KHOCTI/I

JnHamuka

[Tonnmanme cMbICiIa TaKMX (GU3NIECKUX MOJETICH, KaK MaTepraabHast TOUKa,
MHEpLUalIbHas CUCTEMA OTCUETA.

W3mepeHue Macchl Tena pa3inyHbIMU criocobamu. M3mepenue cui
B3aUMOJCUCTBUSA Tell. BelunciaeHne 3HaueHusl yCKOPEHUS TEI 110 U3BECTHBIM
3HAYCHUAM JACUCTBYIOLIUX CUII U MAcCC TEl.

YMeHue pa3nuyaTh CUITY TSKECTH U Bec Tena. OObsICHEHNE U IPUBEJICHHE
IIPUMEPOB SIBJICHUSI HEBECOMOCTH.

[TpyMeHeHre OCHOBHBIX NOHSTUN, (OPMYJI U 3aKOHOB IMHAMUKH K
PELICHHUIO 3a1a4

3aKOHEBI
COXpaHEHHUS B
MEXAHUKE

OO0BsicHeHHEe PEaKTUBHOTO JIBIXKCHHSI HA OCHOBE 3aKOHA COXPaHEHUSs
uMiyJibca. [Ipumenenune 3aKkoHa COXpaHeHUs UMITYJIbCA JJIsSI BBIYUCIIECHUS
W3MEHEHUHN CKOPOCTEH TeIl IIPU UX B3aUMOJIECUCTBHUSX.

Brruncnenue paboThl CHT U M3MEHEHUS KUHETUYECKOM YHEPTUH TeTa.
Brrunciienre noTEHUUAIIBHOM S3HEPTUM TEJI B TPABUTALIMOHHOM I10JI€E.
XapakTeprucTHKa MPOU3BOAUTEILHOCTA MAIIIMH U ABUTATEIIEH C
HACIOIb30BAHUEM TTOHATHS MOIITHOCTH

OCHOBBI MOJIEKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH

MonexynspHas
¢duzuka

DopMyIHpOBaHUE OCHOBHBIX MOJIOKEHUH MOJIEKYIIIPHO- KHHETHYECKOM
TEOpHH. BhINoiHeHe SKCIEpUMEHTOB, CITYKaLIMX 000CHOBAHUEM
MOJIEKYJIIPHO-KMHETHYecKoi Teopun. Habmronenue O6poyHOBCKOTO
JBWDKEHUS U siBIeHus Auddyzuu.




OmnpeneneHue mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHHH Ha
OCHOBAaHMM YPABHEHHMS COCTOSIHUA HIeIbHOTO Tra3a. [Ipencrasienue B Buae
rpaduka H30XOpHOTO, U300aPHOTO M U30TEPMHUECKOTO MPOIIECCOB.
Breruncinenue cpegHeli KHHETUYECKON SHEPTUU TEIIOBOTO IBUKEHUS
MOJIEKYJI IT0 U3BECTHOU TeMIepaType BEIlecTBa.

N3MepeHne BiIaxHOCTH BO3IyX

Tepmoaunamuka

OKCIEpUMEHTAIBHOE MCCIIEI0BAHUE TEIIOBBIX CBOKCTB BEUIECTBA.

Pacuer konmyecTBa TEIIOTHI, HEOOXOAMMOTO AJIsl OCYIECTBIEHUS IIpoliecca
IIPEBPALLCHNS BELIECTBA U3 OJHOIO arperaTHOro COCTOSIHUSA B IPYToe€.
Pacuer n3meHeHus BHyTpeHHEN S3HEPIUU Tel, paOOThl U EPEAAHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUH IIEPBOI0 3aKOHA TEPMOAUHAMUKH.
OObsicHEHHE TPUHLIUIIOB AEUCTBUS TEIUIOBBIX MAIIMH

OCHOBEI QJICKTPOJHMHAMUKHA

DJIEKTpOCTaTHUKA

Brruncinenue cui B3aMMOAECHCTBHS TOUYEYHBIX dJICKTPUUECKHUX 3apsiiOB.
Brruucnenue HanpspKEHHOCTH U ITOTEHIMANA DJIEKTPUYECKOTO ITOJISI OJJTHOTO
Y HECKOJIbKMX TOYEUYHBIX 3aps10B.

N3mepenne pasHocTH noreHuuanos. [Ipusenenye npuMepoB NpOBOIHUKOB,
JIUAJIEKTPUKOB U KOHJIEHCATOPOB.

HabumroneHue siBaeHMs 3J€KTPOCTATUUECKON UHAYKIIUU U SIBJICHUS
MOJIAPU3ALUU AUDJIEKTPUKA, HAXOAAIIETOCS B JIIEKTPUYECKOM I10JIE.

TlocTosHHEIN TOK

N3mepenne MOLHOCTH 3eKTpuueckoro Toka. Msmepenne 31C u
BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

COop u UCTIBITAaHHUE ICKTPUUECKUX IIETICH C PA3IUIHBIM COSAMHCHHEM
MIPOBOJIHUKOB, PACUYET UX MMapaMeTPOB

MaruauTtHoe 1oJje

HabGmronenue neiicTBUs MArHUTHOTO TIOJISI HA IPOBOJIHHUK C TOKOM, KAPTHHOK
MarHUTHBIX TTOJICH.

dopMyIMpOBaHKE MPaBUIIA JEBOM PYKH JIJIsl ONPEAEICHUS HallpaBiIeHUs
cuibl AMnepa. Beruncnenue cuil, A€MCTBYIOLIMX HAa POBOJAHUK C TOKOM B
MarHUTHOM T0Jie, 00bICHEHUE MPUHIUIA IEHCTBUS IIEKTPOIBUTATES.
HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIIUU

Konebanusa v BOTHBI

Mexannueckue
KOJIeOaHUs U
BOJIHBI

[TpuBenenne npuMepoB KojedaTeabHbIX ABMKeHUN. MccnenoBanue
3aBUCHUMOCTH Iepro/ia KoieOaHU MaTeMaTHYecKoro MasTHUKA OT €To
JUIMHBI, MacChl U aMILTUTYAbI KOJIeOaHU.

Omnpenenenue yckopeHus: CBOOOTHOTO MaIeHUs C TTOMOIIIbIO
MaTEMaTHYECKOTO MasiTHUKA.

HabGnronenue koneGanuii 3Byyvariero tena. [IpuBeienue 3HaueHus: CKOPOCTH
pacnpocTpaHeHHs 3ByKa B Pa3JINYHBIX cpeiax. Y MeHUE OOBSICHATh
UCIIOJIb30BaHUE YIbTPa3ByKa B METUIIMHE

DJIEKTPOMAarHuTH
ple KoJje0aHus 1
BOJIHBI

Hab6nronenue ocpuiorpaMM rapMOHUYECKHX KOJICOAHMI CHITBI TOKA B
LICTIN.

OObscHeHre TIPeBpaIICHUs SHEPTUU B HIeaTbHOM KOJIeOaTeIbHOM KOHTYPE.
W3ydenue ycTpoiicTBa U MPHUHIIMIIA ASHCTBHSI TpaHCPopMaTOopa.

AHanu3 cXeMbl epeiayu dIEKTPOIHEPTUU Ha OOJBIITNE PACCTOSHUSI.
[IpuBenenre mMpuMEpPOB BUAOB PAIUOCBSI3H. 3HAKOMCTBO C yCTPOHCTBAMH,




BXOAAIIUMU B CUCTEMY PAAUOCBA3U.
Ob6cyxneHne 0co0eHHOCTEH pacpoOCTpaHeHHS PaIUOBOIIH

CBETOBBIE BOJTHBI

[IpumeHeHue Ha MPaKTUKE 3aKOHOB OTPAKEHUSI U TIPEJIOMIICHUSI CBETA MPU
pemeHuu 3ana4. Habmonenue siBiieHust 1upakiiuy U TUCIIEPCUU CBETA.
YMeHue CTpouTh H300paKeHUs MPEAMETOB, JIaBacMble TUH3aMH. Pacuer
OINTHYECKOH CHJIBI TUH3BI

DNIeMeHThI KBAaHTOBOW (DU3UKH

KBanrtoBbie
CBOIICTBA CBETa

Habmonenue goroanexrpuaeckoro 3¢ ¢pexra. Pacuer MmakcuMaibHOR
KMHETUYECKOW YHEPTUH JICKTPOHOB MpH GoToddderTe

duzuka aroma

dopmynupoBanue nocrynatos bopa. Habmroaenue nuaeiuaToro u
HENPEPHIBHOTO CIIEKTPOB.

Pacyer yacTOTHI U JJIMHBI BOJIHBI UCITYCKa€MOI'O CBETA MPU IEPEeXo/ie aToMa
U3 OJIHOTO CTAllMOHAPHOTO COCTOAHUS B pyroe. OObsCHEHUE MPUHIUIA
neicTBUS J1azepa

dusnka
aTOMHOTIO s1Ipa U
3JIEMEHTAPHBIX
YacTHI]

Habmonenue TpexoB anbda-dactull B kamepe Bunbcona. Perucrpanus
AJIEPHBIX U3JIy4EHHUH C IOMOLIBIO cueTurKa [ eirepa.

Pacuer snepruu cBs3u aroMHbIX siaep. [loHnMaHne IEeHHOCTH Hay4YHOI O
MO3HAHUS MHpa HE BOOOIIE [l YEJIOBEYECTBA B 1IEJIOM, a JUI KaX/10T0
00yyaroIerocs JM4HO, IEHHOCTH OBJIAZICHUSI METOI0M HayYHOI'O IO3HAHUS
JUI JOCTHKEHMSI ycIiexa B JJF000M BH/JIE MPAKTHUECKON AeSATeIbHOCTH

Bcenennas u ee 3BOIIOLMS

Crpoenue u

OO0®bsicHeHHEe MoJieH paciuupsouieiics Beenennoit

pazBuTHE
Bceenennon
[Tpoucxoxnenue | Habmonenue 3Be3n, JIynsl u muianet B teseckon. HaOaronenue cosiHeuHbIX
Conneunoit IIATEH C MTOMOILBIO TEJIECKOIA
CUCTEMBI
XUMUs
Beenenue PackpsITHe BKIa1a XUMAYECKON KAPTUHBI MUPa B €IMHYIO €CTECTBEHHO-
Hay4HYIO KapTUHY MHpa. XapaKTEPUCTUKA XUMHUHU KAK IPOU3BOAUTEIBHON
CHJIBI OOIIECTB
Baxneiimne YMeHue 1aTh OIpeieIeHUue U ONIEPUPOBATh CIEAYIOIUMUA XUMUYECKUMHU
XUMUYECKHE MOHATUSAMHU: «BEILLECTBO», «XUMUYECKUN DJIEMEHT», «aTOM», «MOJIEKYIIa,
MIOHATUSA «OTHOCUTEJIbHBIE aTOMHAsA U MOJIEKYJISIPHAS MAcChbl», KMOH», «aJUIOTPOIIHD,
«M30TOMBI», KXXUMUYECKAsL CBA3b), «AJIEKTPOOTPULIATEILHOCTDY,
«BAJICHTHOCTBY, «CTETNIEHb OKUCIICHUS», «MOJIb)», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM ra3000pa3HbIX BEIIECTBY, «BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS, «PACTBOPBDY, «JIEKTPOJIUT U HEIIEKTPOIIUTY,
«QIIEKTPOIUTUYECKAS JUCCOLMALIUAY, KOKUCIUTENb U BOCCTAHOBUTEIIbY,
«OKHCJICHUE U BOCCTAHOBIIEHUE», KCKOPOCTb XMMHUYECKOU pEaKIun»,
«XUMHUYECKOE PABHOBECUEY, «YTIIEPOIHBINA CKENeT», «(DYHKIIMOHAIbHAS
rpynmnay», «u30MepHs»
OcHOBHBIE DopMyIMPOBAHKE 3aKOHOB COXPAHEHUS MACCHI BEIECTB U TOCTOSHCTBA

3aKOHbI XUMHUU

COCTaBa BEUIECTB. Y CTAHOBJIEHNWE IPUYUHHO-CIIEICTBEHHOU CBSI3U MEXTY
CoJIep’KaHUEeM 3THX 3aKOHOB M HAIMCAaHUEM XUMUYECKUX (hopmyn u




ypaBHEeHUU. PackpeiTie ¢puznyeckoro cMeiciia cumMBonukn [lepuoaudeckoit
TaOIUIIBI XUMHUECKUX 35ieMeHTOB []. 1. MenaeneeBa (HOMEpOB 3JIEMEHTa,
nepuoja, rpymibl) U yCTAHOBJIECHUE IPUYMHHO-CIICACTBEHHOM CBSA3H MEXIY
CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB B MEPUOIaX U rpynnax. XapakTepucTukKa
3JIEMEHTOB MaJIbIX MEPHUOJOB IO UX MOJIOkKEHUIO B [leproanueckoil cucreme
. . MenneneeBa

OcCHOBHEBIE
TEOPUH XUMHH

VYcraHoBieHHE 3aBUCUMOCTH CBONCTB XMMHYSCKHUX BCIICCTB OT CTPOCHUA
aTOMOB O6p83y1-0H_II/IX X XUMHUYCCKUX IJICMCHTOB. XapaKTepI/ICTI/IKa
Ba)KHEHIIINX THIIOB XUMHUUYECKHX CB3€ll N OTHOCHUTEIILHOCTH 3TOM
tunoaoruu. OObsICHEHNE 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U
CTPOCHUA KPUCTAINIMUCCKUX PCIICTOK. CDOpMy.HI/IpOBaHI/Ie OCHOBHBIX
MMOJIOKEHUH TCOpUHn BJIGKTpOHI/ITI/I‘ICCKOf/’I Aucconalvi U XapaKTCPpHUCTHUKA B
CBETE ATOU TCOpHUU CBOMCTB OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX
COCJIMHEHMH. cI)OpMy.]'II/IpOBE[HI/IG OCHOBHBIX MOJI0KECHUN TCOPpUHU
XUMHYCCKOT'O CTPOCHHUA OPraHuYCCKUX COG,Z[PIHGHPII;'I " XapaKTCPpUCTHUKA B
CBETE ATOM TCOPUU CBOMCTB BaKHEHUIITHNX HpeﬂCTaBHTeHeﬁ OCHOBHBIX
KJIACCOB OPTraHUYCCKUX COC,HPIHGHPII;'I

Baxnenmme XapakTepucTrUKa CTPOEHHUS aTOMOB M KPUCTAJUIOB ¥ HA 3TOM OCHOBE —
BEIIECTBA U 00X (PU3MIECKUX ¥ XUMUIECKIX CBOMCTB METAJUIOB U HEMETAJLIOB.
MaTepuabl XapakTepucTruKa cocTaBa, CTPOCHHS, CBOMCTB, TIOJYYCHHS U IPUMEHEHUE
BOKHEUIIINX HEMETAIUIOB. XapaKTEPUCTHUKA COCTaBa, CTPOCHUS U OOIINX
CBOMCTB BOXKHEUILIUX KJIACCOB HEOPraHUYECKUX coeMHEeHM. Onucanue
COCTaBa M CBOMCTB BaKHEUILINX MPEICTaBUTENIEH OPraHUYECKUX
COETMHEHUI: METaHOJIa U ATAHOJA, CIOKHBIX 3(DUPOB, KUPOB, MbLI,
KapOOHOBBIX KUCIOT (YKCYCHON KHCTIOTHI), MOHOCaXapHua0B (TJIIOKO3bI),
JcaxapuioB (caxapo3bl), MOJUCAXapuI0B (Kpaxmalia U IEeJUI0I036l),
AMUHOKHCIIOT, O€TTKOB, NCKYCCTBEHHBIX M CHHTETHUYECKUX TTOJTUMEPOB
XUMUYECKUI Hcnonb3oBanue B ydeOHOU U MTPOPECCHOHATIBHON JESTETHHOCTH
SI3BIK U XUMUYECKUX TEPMUHOB U CUMBOJIMKW. Ha3pIBaHME U3yUEHHBIX BEIIECTB MO
CHUMBOJIUKA TPUBHUAIILHON WJIM MEKTyHApOJHON HOMEHKJIATYpe U OTpaKE€HUE COCTaBa
ATHX COCTUHEHHH C MOMOIIBI0 XUMHUUYECKUX Gopmyn. OTpaxkeHue
XUMUYECKHUX MPOLIECCOB € MOMOIIBbIO YPABHEHUI XUMUUECKUX PEaKIIN
XUMHUYECKHE OO0BsicHeHHEe CYITHOCTH XUMUYECKUX TporieccoB. Kiaccudukanms
peakiuu XUMUYECKHUX PEAKIIUA MO Pa3TMIHBIM MTPU3HAKAM
XUMUYECKU I BrInonHeHnEe XUMHYECKOTO SKCIIEPUMEHTA B ITOJTHOM COOTBETCTBUU C
DKCIIEPUMEHT IpaBUJIaMu TeXHUKU Oe3zomacHocTH. Habmonenue, pukcupoBanue u
ONHUCaHUE Pe3yJIbTATOB MIPOBEACHHOTO KCIIEPUMEHTA
Xumuueckas [TpoBeneHNEe caMOCTOSATEIHLHOTO MOMCKA XUMUYECKOM HH(OpMAIIUU C
nHpopManus MCIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX U3/IaHUH,

KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHEeTa); NCIOIb30BaHUE
KOMITBIOTEPHBIX TEXHOJOTUH 1711 00pabOTKH U Mepeiaud XUMHUYEeCKON
uH(pOpMallMKU U €€ MPeICTaBICHHs B pa3IUUHbIX (hopMax

[Ipodunsroe n

OO0ObsicHEHHE XMMHUYECKUX SIBICHUN, TIPOUCXOASIIUX B IPUPOAE, OBITY U Ha




npodeccuoHanbH
0 3HAYMMOC
coziep)KaHue

npou3BocTBe. CoOMI0ACHNE TPABUIT HKOJIOTHUECKU TPAMOTHOTO MTOBEICHUS
B OKpy»karomieil cpene. OneHka BIUSHUS XUMHUUECKOTO 3arpsi3HEHUS
OKpY’KaloIIeH Cpebl Ha OPraHu3M YeJIOBeKa U IPYTHe )KUBbIE OPraHU3MBI.
Cobmronenue npaBui 6€30MaCHOTO 0OpaIEeHNs ¢ TOPIOUYUMH U TOKCUYHBIMH
BEILIECTBAMH, JIAOOPATOPHBIM 000pyroBaHueM. Kputnueckas orenka
JIOCTOBEPHOCTH XUMHUYECKOH MH(POPMAIHMH, TOCTYIAIOIIEH U3 Pa3HBIX
HCTOYHHKOB

BNOJIOI'us

buonorns —
COBOKYITHOCTh
HayK O KHBOU

3HaKOMCTBO C 00BEKTaMH U3y4eHUs: Ononoruu. BeisiBnenue poiu 6uonoruu
B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA U
NPaKTUYECKOHN eATeNbHOCTH JIIOACH

IIPUPOJIE.
Metonasl
HAy4HOT'O
IIO3HAHUS B
Ounonoruun
Knerka 3HAKOMCTBO C KJIETOUHOI Teopuel cTpoeHus: opranu3mos. [lomyuenue
IPEJICTABICHUSI O POJIM OPTaHMUYECKUX U HEOPTaHMYECKUX BEIIECTB B KIIETKE.
3HaHME CTPOEHUS KJIETOK 10 pe3ysibTataM paboThl CO CBETOBBIM
MHUKPOCKOIIOM. Y MEHHE ONUCHIBATh MUKPOIIPENAPAThI KJIETOK PACTCHHM.
VYMeHue cpaBHUBATh CTPOCHHE KJIETOK PACTEHUM U KUBOTHBIX 110 TOTOBBIM
MUKpoIIpenaparam
Opranusm 3HaHME OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPIraHU3MOB, CTaAU OHTOT€HE3a
Ha MpUMepe YeJIoBeKa. 3HAHUE ITPUYUH, BbI3bIBAIOLIUMX HAPYLICHUS B
Pa3BUTUU OPraHU3MOB. ¥ MEHUE MOJIb30BaTHCS T€HETUYECKON
TEPMHUHOJIOTHEN U CUMBOJIMKOH, pEIIaTh IPOCTEUIINE TEHETUYECKUE 3a/1a4H.
3HaHue 0COOEHHOCTEN HACIIEICTBEHHOM U HEHACIIEeICTBEHHOM
U3MEHYMBOCTU M UX OMOJIOrMYECKON POJIM B 3BOJIIOLIUH SKUBOTO
Bun YMeHue aHanm3upoBaTh U OLICHUBATH Pa3IMYHbIE TUIIOTE3bI
HPOMCXOXKAECHUS )KU3HU Ha 3emiie. Y MEeHUe MPOBOAUTH ONKCaHue ocoOei
OJIHOTO BUJA [0 MOP(OJIOTUYECKOMY KpUTEepHIo. PazButue cnocoOHOCTEM
SCHO M TOYHO M3J1araTh CBOU MBICJIH, IOTHYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIIPUHUMATh U aHAIU3UPOBATh MHEHMSI COOECEHUKOB, IPU3HABAS
IIPaBO APYTOro 4eaoBeKa Ha NHOE MHEHHE. Y MEHHE JO0Ka3bIBaTh POJICTBO
YeJI0BEeKa U MIICKONUTAIOIINX, OOIIHOCTh U PAaBEHCTBO YEIOBEUYECKUX pac
DKOCUCTEMBI 3HaHUE OCHOBHBIX SKOJIOTMYECKUX (PAKTOPOB U UX BIUSHHS HA OPTaHU3MBI.

3HaHHE OTIUYUTETHHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arposkocucteMm. [TomyyeHne npeacTaBiIeHNs O CXeMe SKOCUCTEMBI Ha
npumepe ouocdepsl. JleMoHCTpanusi yMEHHS TTIOCTAaHOBKH IIEJIeH
JESTSIIbHOCTH, TUTAHUPOBAHKME COOCTBEHHOM JIEATEIPHOCTH JIJIS JIOCTHKCHUS
MOCTaBJICHHBIX TICJICH, MPEABUICHUS BO3MOXKHBIX PE3yJIbTATOB 3THX
JEHCTBU, OpraHU3aIlii CAMOKOHTPOJISI M OTICHKH TTOJTYYSHHBIX
pe3ynbraTtoB. O0yueHue COOII0ICHUIO MTPABUII TOBEICHUS B IPUPOJIE,
OepeKHOMY OTHOIIEHUIO K OMOJIOTUYECKHM 00bEeKTaM (pacTeHUsIM U
YKUBOTHBIM M MIX COOOIIIECTBAM) U UX OXpaHe.




YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE TPOI'PAMMBI YYEBHOM JUCHUATIIUMHBI
«ECTECTBO3HAHHUE»

OcBoenne  mporpamMmmbl  yueOHOUW  aucruummabsl  «EctecTBo3HaAHME)
npeanosjaraeT Hajauuue B MNpodecCHOHANIBHOW 00pa30BaTeIbHOW OpraHU3aINH,
peanusyioieil 00pa3oBaTeNbHYIO MPOrpaMMy CpPEIHEro OOIIero oOpa3oBaHUs B
npezesiax OCBOSHHs MPOrpaMMBbl TIOJITOTOBKH CIIELIMATUMCTOB CPEHETO 3BE€HA Ha 0ase
OCHOBHOIO 001Iero o00pa3oBaHus, Y4YEOHBbIX KaOMHETOB 1O (U3MKE, XHUMHUH,
OMONOTHH, B KOTOPBIX MMEETCS BO3MOXKHOCTH OOECIIEYUTh CBOOOJHBIN JOCTYyH B
HHTepHeT BO BpeMsl y4eOHOTO 3aHATHS W B TEPHOJ BHEYUECOHOW ACATEIHHOCTH
00yJaroIXcsl.

B cocraB kaOuHETOB MO (PU3HKE, XUMUU, OHOJOTHH BXOAAT J1AOOPATOPHH C
71a00paHTCKON KOMHATOM.

[Tomenienus: kaOMHETOB (DU3UKU, XUMUU M OUOJIOTHH JOJKHBI YJIOBICTBOPATDH
TpeboBanusiM CaHUTApHO-IMUIEMUOIOTHYEeCKUX TpaBuil U HopMmaTuBoB (CanlluH
2.42 Ne 178-02) u OBITh OCHAILEHBI THUIOBBIM OOOpPYJAOBAaHHEM, YKa3aHHBIM B
HACTOAIIUX TPEOOBAaHUSIX, B TOM YHCIJIE CIECIHAIM3UPOBAHHON YyueOHON MEOeNbio U
cpencTBaMu OOYYCHHS, JOCTATOYHBIMH JJIS BBIMOJTHEHHUS TPEOOBAHWM K YPOBHIO
MOJATOTOBKH O0YYArOIINXCS.

B kabunertax AOMKHO OBITH MYJIBTUMEIUITHOE 00OPY/IOBaHUE, MOCPEICTBOM
KOTOPOTO  YYaCTHHUKH 00pa3oBaTebHOTO Mpolecca MOryT IPOCMaTpUBaTh
BU3YaJIbHYI0 MH(GOPMAIIHIO 110 (PU3UKE, CO3/]aBaTh MPE3EHTAIMH, BUIeOMaTEepHaIbl U
T. 1L

B coctaB y4eOHO-METOIMYECKOTO M MaTePHATBHO-TEXHUIECKOTO OOCCIICUCHHUSI
pOrpaMMbl YIeOHON AUCITUTUTHHBI « ECTECTBO3HAHNE) BXOIIT:

* MHOTO()YHKITHOHATBHBIA KOMILJIEKC MPEIO1aBaTes;

* HaIJBIIHBIE TOCOOMS (KOMIUIEKTHl YYEOHBIX TaOJUIl, IJIAKaTOB, MOPTPETHI
BBIJIAIONINXCS YYEHBIX B 00JIACTH €CTECTBO3HAHUSA U T. 11.);

* UTHPOPMAIIMOHHO-KOMMYHHUKAIIUOHHBIE CPEJICTBA;

* SKpaHHO-3BYKOBbIE TTOCOOUS;

* KOMILJIEKT 3JIEKTPOCHAOKEHUSI KAOUHETOB,;

* TEXHUYECKHUE CPEACTBA OOYUCHHS;

* JIEMOHCTpAllMOHHOE 00OpyaoBaHuEe (OOIIEro Ha3HAYEHUS W TEMaTUYECKHUE
HAOOPHI);

 nabopaTopHoe 00opyaoBaHue (00IIEro Ha3HAUYCHUS U TeMaTHYECKUEe HAOOPHI,
B TOM YHCJI€ JJIsi TOCTAHOBKHU JIEMOHCTPAIMOHHOTO U YYEHUUYECKOTO IKCTIEPUMEHTA,
PEaKTHBBI);

* CTaTHYECKHE, TUHAMHUYECKHE, JIEMOHCTPAIIMOHHBIC M Pa3gaTOYHBbIC MOJIECIH,
BKJIFOYAsl HATYPaIbHBIC OOBEKTHI;



* BCIIOMOTaTeIbHOE 000PYI0BAHUE;

* KOMIUICKT TEXHUYECKON JOKYMEHTAIMH, B TOM YHCJIE MACIopTa Ha CPeJCTBa
oOy4eHHsI, HHCTPYKIIUU 110 MX UCITOJIb30BAHUIO U TEXHUKE O€30MTaCHOCTH;

* OuOMMOTEeYHBIN (POHST.

B 6ubmmoreunbiii GoHa BXOAIT YUEOHHKH, YUYSOHO-METOANYCCKUE KOMILICKTHI
(YMK), obecneunBaromuie OCBOCHHME y4eOHOM muctuiuiiHbl «EcTtecTBO3HAHHEY,
PEKOMEHJIOBaHHbIC WJIM JOMYIIECHHBIC I HCIIOJIb30BaHUS B MPO(ECCHOHATBHBIX
oOpa3oBaTeIbHBIX OpraHU3AIUAX, PEATU3YIONIMX 00pa30BaTeIbHYIO MPOrPaMMy
cpenHero oo6Omero oOpazoBanusi B mpenenax ocBoeHus OIIOIT CIIO na 6ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubnuoreunsrit GoHIT MOXKET OBITH TOTIOJHEH (DPU3UICCKUMHU DHITUKIOTICAMSIMH,
aTiacaMu, CJIOBapsMH, CIIpaBOYHUKAMHU IO (U3UKE, XUMUU, OMOJIOTHH, HAYYHOU U
Hay4YHO- MOIYJIIPHOM JINTEPATYPOil €CTECTBEHHO-HAYYHOTO COJICPKAHUS.

B mporecce ocBoeHus mporpamMmbl yaeOHOM TUCHMIUIMHBI «EcTecTBO3HaHKE)
CTYJCHTBhl JIOJKHBI HMETh BO3MOXXHOCTh JOCTyMa K OJJICKTPOHHBIM YYCOHBIM
MarepuajiaM [0 €CTEeCTBO3HAHMIO, BKIIOYas (U3MKY, XUMHIO, OHOJIOTHIO,
UMCIOIUMCSIT B CBOOOJHOM JIOCTyre B ceTd VHTepHeT (AJIeKTPOHHBIM KHHUTaM,
paKkTUKyMaMm, TectaM, matepranam EI'D u ap.).
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Jloist mpenoxaBaresieit
®enepanbubiii 3akoH OT 29.12.2012 Ne 273-®3 «O06 o6pa3oBanuu B
Poccuiickon @enepauum».
[Tpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPKICHUH (QeAepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbLHOTO CTaHIapTa
cpeaHero (IoJIHOTo) o0IIero 00pa3oBaHus.



[Ipukaz MunucrepctBa oopazoBaHusi 1 Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHuH u3MeHeHuil B [Ipuka3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoi
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06-259 «PexomeHaaluu no opraHu3aliy MoJydeHus CpeHEro oo01ero oopa3oBaHus
B TIpeJeiax OCBOCHHsI 00pa30BaTENbHBIX MPOrPAMM CPETHETO MPO(PECCHOHATHHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO oOmIero oOpa3oBaHHUS C y4eTOM TpeOOBaHMIA
denepanbHBIX TOCYNAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U TMOJIy4aeMou
npodeccuu UiM CrenruagsbHOCTH CPEHEr0 MPOPECCHOHATBEHOTO 00pa30BAHUS.
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JUCT UBMEHEHUHA U JONMOJHEHWA, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

No HN3MCHCHMUA, JaTa BHCCCHU U3MCHCHUA, Ne CTpaHHUILbI C U3MCHCHUCM,

bbLIIO CTAJIO

OcHoBaHUeE:

HOI[HI/ICB JHUIa BHECIICTO U3MCHCHUA




