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Pabouas mporpamma pa3paboTana Ha OCHOBE:

— @enepa’abHOro rocyJapCTBEHHOIO 00pa30BaTENIbHOTO CTAaHAAPTA CPeiHEro o0Iiero oopa3zoBaHus
(ITpuxa3z Muno6pHayku Poccum ot 17.05.2012r. Ne 413 (pexn. ot 11.12.2020) «O6 yTBepkIeHHH
(benepaabHOro rocyIapcTBEHHOIO 00pa30BaTEeIbHOIO CTaHapTa CpeAHEro oouiero oopa3oBaHUs»
(3apeructpuposano B Muntocte Poccuu 07.06.2012r. Ne 24480);

— Ilpukaza MunucrepcTBa Hayku U Bbiciiero oOpazoBanus Poccuiickoit ®enepaunuu No 885 u
MunuctepcrBa mnpocsemieHuss Poccuiickoit ®enepanun Ne 390 or 5.08.2020r. (pem. or
18.11.2020r.) «O mpakTHYeCKOW IMOATOTOBKE OOydaromuXxcs» (3aperucrpupoBaHo B MuHiocTe
Poccun 11.09.2020r. Ne 59778);

— IlpumepHoil mporpammsl, pekoMeHJ10BaHHOM denepanbHbIM TI'OCYJapCTBEHHBIM aBTOHOMHBIM
yupexjenuemM «dDenepanbHblii HHCTUTYT pa3BUTHUs oOpa3zoBaHus» (PI'AY «DUPO») B kauecTBe
OPUMEPHOM MporpaMmbl Uil pealu3allid OCHOBHOH mpodeccuoHanbHOM 00pazoBaTeIbHON
nporpammbel CIIO Ha 6a3ze OCHOBHOTO OOIero 0oOpa3oBaHHS C TMOJYyYEHUEM CPEIHETro OOIIEro
oOpasoBanus (mpotokos Ne 3 ot 21 utons 2015 r. Peructpanuonssiit Homep periensuu 374 ot 23
utoiig 2015 r. ®I'AY «OUPOy);

— Meroauueckux  peKkoMeHAaUMid 1Mo  pa3paboTKe M pealu3allid  aJanTHPOBAHHBIX
obpasoBarenbHbix iporpamm CITIO, yTBepx)aeHHBIX JlernmapTaMeHTOM TOCyIapCTBEHHOM MOJUTUKU
B cdepe noarotoBku padouux kaapoB u JAI1O Munobpuayku Poccun ot 20.04.2015 roma Ne 06-
830 BH.
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Peuensus
Ha pabouyro nporpammy yueoHoi auctumminasl OY J1.09 EcrecTBo3HaHME
IPOrPaMMbI HOATOTOBKH CHELHAINCTOB CPEAHET0 3BEHA 110 CIEHAILHOCTH
38.02.01 DxoHOMUKA 1 OyXTanTepCKuil yaeT (1o 0Tpacisim)
PazpaboTunk: MHmycTpuanbHeId HHCTUTYT ((uitran) geaeparbHOro rocy1apcTBEHHOTO OI0KETHOTO 00pa3oBaTeIbHOIO
yupeJaeHus Beiciiero oopasoBanus «lOropckuii rocy1apcTBEHHBIH YHUBEPCUTETY
(MuaaU (punman) ®I'BOY BO «tOI'Y»).

Pabouas mporpamma yueOno# mucrmmimabl OYJ[.09 EctecTBO3HaHME SBISETCS YacThIO MOATOTOBKH
cnennanuctoB cpexdero 3eHa (IIIICC3) mo cmemmansHOocTH 38.02.01 DOKoHOMEKa WM OyxranTepckuil yder (1o
0TpacisiM).

Pabouas mporpamma o0meo0pa3oBaTebHON YIeOHOH MUCIMIUIMHEI MpenHa3HadeHa A ocBoeHus [ITICC3
o crnenuanbHocTH 38.02.01 DxoHOMHUKA W OyXTranTepcKuil ydeT (10 OTpacisiM) ¢ TONYyYEeHHEM CPEAHEro oOIero
o0pa3oBaHus U peanusyercs Ha 1 Kypce 04HOM (POpMBI 00yUEHHUsL.

Pabouas nporpamma yueono aucunmuuael OY/1.09 EctecTBo3HaHue pa3paboTaHa Ha OCHOBAHUU:

— ®enepanbHOrO rocyapcTBEHHOIO 00pa3oBaTeNIbHOTO CTaHIapTa cpeaHero obiero odbpasosanus ([Ipukas
Muno6puayku Poccuu ot 17.05.2012r. Ne 413 (pem. ot 11.12.2020) «O6 yrBepxneHuH (HeaepaabHOro
TOCYAapCTBEHHOI'O 00pa30BaTeNbHOIO CTaHIapTa CpelHero oduiero odpasoBanus» (3apeructpupoBaHo B MuHIOCTE
Poccun 07.06.2012r. Ne 24480);

— IlpumepHoii mporpammbl, pekoMeHIoBaHHOW @enepadbHBIM TOCYNAapCTBEHHBIM  ABTOHOMHBIM
yapexxaeHneM «®DenepanabHBII HHCTUTYT pa3BUTHS oOpazoBanmst» (PIAY «DUPO») B kadecTBE MpPUMEPHOM
MPOTPaMMBI JUIS pealn3aliii OCHOBHOHM npodeccnoHanbHoit obpasoBaTensHOl nporpamMel CITO Ha 6a3ze 0OCHOBHOTO
obmmero oOpa3oBaHHs C TIONyYEHHEM CpeaHero obmero obpasoBaHms (mpotokon Ne 3 ot 21 wmroms 2015 .
Perucrpannonnsiit Homep peteHsuu 374 ot 23 urons 2015 r. ®TAY «dHUPOy»);

— Meronuueckux peKOMEHJAIMi IO pa3paboTKe W pean3aliy aJaNTHPOBAHHBIX 00pa30BaTEIBHBIX
nporpamm CIIO, yTBepkaeHHbIX JenapraMeHTOM rocyaapcTBEHHOM HMONUTHKY B chepe IIOArOTOBKH pabovrX KaapoB
u JIITO Muno6prayku Poccun ot 20.04.2015 roma Ne06-830 BH.

Pabouas nporpamma yuednoi aucuuruinabl OY/[.09 EctecTBO3HaHHME MMEET YETKYIO CTPYKTYPY U BKIIIOYAET
clleIyrone Heo0X0IUMbIE JIEMEHTBI:

— MOSICHUTEIIBHYIO 3aIHCKY;

— 0010 XapaKTEePUCTUKY YUeOHOM AUCIHILINHEL,

— TeMaTHIECKUH IUIaH;

— cofieprkaHne yaeOHON TUCIUIIIHHBL,

— pPe3yJIbTaThl OCBOCHHMS YI€OHOW ANCINIUINHEL;

— XapaKTepUCTUKY OCHOBHBIX BHJOB Y4€OHOH AEATEIBHOCTH 00yJaromuxcs,
— YCIIOBHSA peatu3anny pabodeit mporpaMMBbl A HHBANAOB U i ¢ OB3;
— nH(OpPMaLMOHHbIE UCTOYHUKH.

Pabowas mporpamma y4eOHOW IUCIMIIIMHBI COCTaBJIEHA JIOTUYHO, CTPYKTypa pabouedl mHmporpaMMel
COOTBETCTBYET MPUHIIMITY €MHCTBA TEOPETHUECKOTO U MPAKTUIECKOTO O0YIEHHUS, pa3/ieiIbl BBIIEICHB! JUJAKTHICCKI
1enecoo0pasHo.

B paboueit mporpamme y4eOHON AMCUMIUIMHBI ONpEAENeHbl LEINM W 3aJayd, YCJIOBHS peaIU3aIlNH,
XapaKTEepPUCTHKAa OCHOBHBIX BHIOB JIESTENLHOCTH OOYYAIOIIUXCSl IS YCTAHOBJICHHS YPOBHS OCBOCHHs y4eOHBIX
JIEUCTBUH 10 KaXXI0H TEME.

[pn peanuzanuu conepxaHus ydeOHOH MUCHUILIMHBI MaKCUMallbHas ydeOHast Harpyska coctasiseT — 108
4acoB, U3 HUX ayquTopHas (00s3aTenpHas) yaeOHas Harpy3ka — 108 gacos: sekiuii — 108 gacos.

Hrorosoit hopmoii KOHTpoIIA siBisieTcs AU epeHITUPOBAHHBINA 3a4eT.

MarepuanbHO-TeXHHYECKas: 0a3a y4eOHOI IMCIMIUIMHBI 0OECTIeYnBaeT MPOBEACHUE BCEX BUIOB 3aHITHH,
MPEeTyCMOTPEHHBIX YUCOHBIM IIIAHOM.

IlepeyeHp peKOMEHIyeMOW JMTEpaTyphl BKIIOYAET OONIENOCTYIHbIE OCHOBHBIE M JIOMOJHHUTEIbHBIC
HCTOYHUKU.

B paboueii nporpamMme onpenesieHbl GOpMbl M METO/BI KOHTPOJIS, UCTIOJIb3yeMble B MPOLECCE TEKYIIEro U
MIPOMEKYTOYHOI'0 KOHTPOJIA, B cO0TBeTCTBHHU ¢ TpeboBanusmu ®I'OC CIIO.

3axiroueHue:

Pabouass mporpamma yueOnoi muctmmwimael OY/[.09 EcrecTBo3HaHWe HampaBiieHa Ha (HOPMHUpPOBAHHE Y
o0yJaromuxcs 3HAHUH W YMEHH, B IOJIHOW Mepe OTBeuaeT TPeOOBAHUSAM K pe3ylbTaTaM OCBOCHHS YYCOHOI
JIUCUUIUIAHBI.

Penenzenr:
npenofasatens Maall (dhummai)
OI'BOY BO «lOT'Y»

[IIymckuc B.B
ITymckuc B.B.
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1. IosscHUTEJLHASA 3AIHCKA

PaGouass mporpamma yueOHOW muciuIUIMHBL «EcTecTBO3HaHWe» MpenHa3HaueHa s
OCBOCHHS TPOTPaMMBbI IOATOTOBKH CIEIMAIMCTOB CPEJHEro 3BeHAa Ha 0a3e OCHOBHOI'O OOIIETO
oOpazoBanus no crenuanbHocTH 38.02.01 DxoHOMUKa M OyXrajaTepckuil yder (1o oTpacisiM) ¢
MOJTYYCHUEM CPETHETo 00Iero oopa3oBaHus U peannsyercs Ha 1 Kypce ouHol (opMbl 00yUYCHUSI.

Pabouas mporpamma paspaborana Ha ocHoBe: TpeOoBanuii ®I'OC cpexgnero oobmiero
00pa3oBaHus, MPEIBSIBISIEMBIX K CTPYKTYPE, COJCPXKAHHUIO M PE3yIbTaTaM OCBOCHHS YUEOHBIX
JUCHUIUIMH: (U3HKa, XUMUs, Ouosorusi; PekoMeHmanuii mo opraHu3alMy IMOJYYEHHs! CPEIHETro
obmiero o0Opa3oBaHUsT B TpeAeiax OCBOCHHS O00pa30BaTENBHBIX IMPOTPaMM  CPEIHETrO
npodeccHOHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IEro 00pa3oBaHMs C y4€TOM TpeOOBaHUI
(denepanbHBIX TOCYJapCTBEHHBIX 00Pa30BaTENbHBIX CTAaHAAPTOB M IMOJYYaeMOU CIEIHaTbHOCTH
CpeaHero mpodeccnoHaIbHOro 0opa3zoBanus (muckMo JlemapramMeHTa rocyAapCTBEHHOW MOIUTUKU
B chepe moarotoBku padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Jannas paboyasi mporpaMMa yYHTHIBA€T BO3MOXKHOCTH pealM3aluy y4eOHOro marepuana u
CO3JIaHUs CHENHATbHBIX YCIOBHH IS WHBAIUAOB W JIMI C OTPAHMYCHHBIMH BO3MOXHOCTSIMHU
310poBbs (Hanee — OB3).

OOyuenune wHBaMAOB u Jmi ¢ OB3 ocymiecTBiasieTcs € yd4eTOM OCOOCHHOCTEH
NCUXO(HU3UUECKOTO Pa3BUTHSI, WHAWBHUIYAIBHBIX BO3MOXKHOCTEH M COCTOSIHHS 3JI0POBBSI TaKHX
oOyuaromuxcs. B Quimane co3marTcs CrHelualibHbIe YCIOBHS ISl TOJXYYCHHUS CPEIHEro
pOoECCHOHAIBHOTO 00pa30BaHUsl 00YUYAIOIIMMHUCS C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBbS
(Hactp 10 cratbu 79 denepanpHoro 3akoHa ot 29 nekabps 2012 r. Ne 273-03 «O6 oOpa3oBaHuH B
Poccuiickoit denepanumy).

OO0pa3oBarenbHbIi mporiecc s HHBAIUA0B U juil ¢ OB3 ocyiecTBiiseTcsl B €IMHOM ITOTOKE
CO CBEpCTHHKAMH, HE UMEIOIIMMHU TaKHX OTPaHHYCHHA.

Pabouas mporpamMmma MOKET OBITh peajn30BaHa C MPUMEHEHHEM 3JCKTPOHHOTO OOYyYCHUS,
JTVICTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIIOTUH B MPEIYCMOTPEHHBIX 3aKOHOIATEIHLCTBOM (hopMax
oOy4YeHHs] WJIM TMPH UX COYCTAHHH, NPH TPOBEICHUH Y4YCOHBIX 3aHATUH, NMPAKTUK, TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH, MPOMEKYTOYHOH aTTeCTalluU 00YJatOIIIXCS.

Conepxanue paboueit  mporpammbl «EcTecTBO3HaHME)» HANPABICHO HA JOCTHIKCHHUE
CIEAYIOUIMX LeJIei:

— OCBOCHHE 3HAaHMH O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE MHpa M METoJax
€CTeCTBEHHBIX HAyK; 3HAaKOMCTBO C HauOojee BaXKHBIMU HACSIMH U JIOCTHXKEHUSIMHU
€CTeCTBO3HAHMUS, OKA3aBIIMMHU OIpPENENSIONIee BIMSHUE HA Pa3BUTHE TEXHUKH H
TEXHOJIOTHI;

— OBJIAJICHUE YMEHUSIMH TPUMEHATH TMOJYYCHHbIE 3HAHWUS M OOBSICHEHHS SBICHHM
OKPY’KaIOMIeT0 MUPA, BOCIIPUATHS MHPOPMALIMU €CTECTBEHHO-HAYYHOTO U TIPO(PECCHOHATHHO
3HAUMMOTO COJEpXKaHUs; Pa3BUTHE WHTEUIEKTYalbHBIX, TBOPYECKHUX CIOCOOHOCTEH W
KPUTUYECKOTO MBIIUICHUSI B XOJE€ IPOBEACHUS MPOCTEHWIINX HWCCIEIOBAaHUHN, aHaln3a
SBIICHUH, BOCIIPUATHS U MHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOI NH(OpMAIINK;

— BOCHHUTaHHE YOEXKICHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHHOM MPUPOJIBI U UCTIOIB30BAHUS
JOCTYIKEHUH ©CTECTBECHHBIX HAYK IS Pa3BUTHS IUBHIM3AIMU M TOBBINICHUS KayeCcTBa
YKU3HU;

— TpPUMEHEHHE €CTeCTBEHHO-HAYYHBIX 3HAaHUN B TPOPECCHOHATBHOW JEATENbHOCTH U
MIOBCEHEBHOM KHU3HH Uil oOecriedeHus: 0e30IMacHOCTH JKU3HEAEATEIIEHOCTH; TPAMOTHOTO
UCIIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 3/10pPOBbS, OKPYKAIOLIEH Cpe/Ibl.

B paGouyio mporpammy BKJIIOUEHO COJIEp)KaHWE, HarpaBlieHHOEe Ha (HOpMUpOBaHUE Yy
o0yyaromuxcst KOMIETEHIMH, HeoOXoIuMbIX i KadecTBeHHOro ocBoenusi IIIICC3 na Gasze
OCHOBHOTO 00ITIeT0 00pa30BaHMs C MOTYy4YEHUEM CPEIHETO 00IIero 00pa3oBaHusI.

VYueOnass aucuumiuHa «EcTecTBo3HaHME», COCTOUT U3 Tpex pazaenoB — «Dusukay,
«Xumusy, «bromorusy, 00IaJar0INX OTHOCHTEIBHON CaMOCTOATEIBHOCTHIO U IIETIOCTHOCTHIO.

OCHOBY €CTeCTBO3HAHUS MpEACTaBIsAeT (pru3MKa — HAyKa O MPUPOJE, U3ydarolias Hanboee
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Ba)XHbIC SBJICHUS, 3aKOHBl M CBOWCTBA MAaTepHAIbHOTO MHpa. B (u3Hke ycTaHaBIMBAIOTCS
YHHMBEPCAIbHBIE 3aKOHBI, CIPAaBEMJIUBOCTb KOTOPBIX IMOATBEPKAACTCA HE TOJIBKO B 3EMHBIX
YCIIOBHSIX M B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO U BO Bcel BceeneHHol. B aTOM 3akirogaercss onuH
U3 CYILECTBEHHBIX NpPHU3HAKOB (U3MKU Kak (QyHIaMeHTanbHON Hayku. Pusnka 3aHMMaeT ocoboe
MECTO CpEJI ECTECTBEHHBIX HayK.

EcTtecTBO3HaHME Kak HayKa O SIBJICHMSIX M 3aKOHAX INPUPOABI BKIIOYAET TAKXKE OJHY W3
BOKHENIIMX OTpacied — XUMUIO. XUMUS — HAyKa O BEIIECTBAX, X COCTaBe, CTPOCHUH, CBOMCTBAX,
Ipoueccax IMpeBpalleHus, UCI0JIb30BAHNN 3aKOHOB XMMHUHU B IIPAKTUYECKOHN JEATEIBHOCTH JIIOJIEH,
B CO3[JaHUH HOBBIX MAaTEpPUAJIOB.

bronorust — cocraBHasi 4aCTh €CTECTBO3HAHUA. JTO HayKa O >KMBOW Ipupoze. OHa u3ydaer
pacTUTENbHBIN, )KUBOTHBI MUDP U YEJIOBEKA, UCTIONB3Ysl KaK COOCTBEHHBIE METO/IbI, TAK M METOIbI
JpYyTuX HayK, B YaCTHOCTH (U3MKHM, XMMHUU M MaTEeMaTHKU: HAOIIOJEHMs, SKCIEPUMEHTHI,
MCCJIEJOBAHMSI C MIOMOILBIO CBETOBOTO U JIEKTPOHHOI'O MHUKPOCKOIA, 00pabOTKy CTaTUCTHYECKHUX
JAHHBIX METOAAMM MAaTE€MaTH4E€CKOW CTaTUCTHKM WM Ip. BHOJIOrus BBIABIAET 3aKOHOMEPHOCTH,
NPUCYIINE )KU3HU BO BCEX €€ IMPOSBJICHUSAX, B TOM YHCIE OOMEH BEIIECTB, POCT, pa3MHOXKCHHUE,
HACJIECTBEHHOCTh, U3MEHYMBOCTD, 3BOJIIOLHUIO U JIp.

VYuebnast qucuurumHa «EcTecTBO3HaHMEY, B CONEPKAHUH KOTOPOH BEIYIIMM KOMIIOHEHTOM
ABJISIIOTCSL HayyHble 3HAHMA M Hay4yHble METOJbl IO3HAHMA, IO3BOJIAET CHOPMUPOBATH Y
0o0y4aromuxcst IeJIOCTHYI0 €CTECTBEHHO-HAyYHYI0 KapTUHYy MHpa, MNpoOyIuTh y HHX
SMOLIMOHAJIbHO-IIEGHHOCTHOE OTHOLIEHHWE K H3y4yaeMOMYy Marepuaily, TOTOBHOCTb K BbIOOpY
JICUCTBUM OIIPEACIICHHONM HAIPaBICHHOCTH, YMEHHUE KPUTHYECKH OLIEHHMBATh CBOM M YYKHE
JEHCTBUS U OCTYIIKH.

OcBoenue coxaepkaHusi  ydueOHOM  nucuuiuinHbl — «EcTecTBO3HaHMe»  oOecreuuBaeT
JOCTH)KEHUE 00YyYaIOLIMMUCS CIIEAYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YCTONYUBBIM HHTEpeC K HCTOPUU M JOCTHXKEHHSIM B 00JaCTH €CTECTBEHHBIX Hayk,
YyBCTBO I'OPJIOCTH 32 POCCUICKHE €CTECTBCHHBIC HAYKH;

— TOTOBHOCTb K HPOJOJDKEHHIO 0Opa30BaHUS, MOBBILICHUIO KBaTU(pUKALMKU B W30paHHOM
poeCCHOHATTLHON JeSITEIBbHOCTH C MCIOJIB30BAHUEM 3HAHUI B 00JaCTH €CTECTBEHHBIX
HayK,

— OOBEKTUBHOE OCO3HAHME 3HAUMMOCTH KOMIIETEHLUH B 00JACTH €CTECTBEHHBIX HAyK IS
4eJoBeKa U 00IIecTBa, YMEHHE HUCIOJIb30BaTh TEXHOJOTHUECKUE JTOCTUKEHUS B 00JacTH
(bU3MKN, XUMUHU, OMOJIOTHH JJIs1 TOBBIIIEHUS! COOCTBEHHOTO MHTEJUIEKTYAIbHOT'O Pa3BUTHSA
B BBIOpaHHOW NpodecCHOHATBHOM e TeTbHOCTH;

— yMEHHE NPOAHAIU3UPOBATH TEXHOTCHHBIC IIOCIEACTBUS I OKPYXKAIOLEH Cpesl,
OBITOBOM U MPOU3BOJCTBEHHOM J€SITEIBHOCTH YETIOBEKA;

— TOTOBHOCTBH CaMOCTOSITEIbHO TOOBIBATh HOBBIE JJIs1 C€0sI €CTECTBEHHO-HAYYHBIE 3HAHUS C
UCIOJIb30BAHUEM [T 3TOTO TOCTYIHBIX UICTOYHUKOB MH(OpMAIHH;

— yMEHHE YINPAaBIATh CBOEHU I103HABATEIBHOM JEATEIBbHOCTBIO, IPOBOJIUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS;

— yMEHHE BBICTPAaWBaThb KOHCTPYKTHBHBIE B3aUMOOTHOLIEHUS B KOMAaHJE [0 DPELICHHIO
o0IIKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS,

MeTanpeIMeTHbIX:

— OBJIQJICHME YMEHHUSMU M HaBBIKAMM PAa3JIMYHBIX BUIOB IO3HABATEIBHOM AEATEIBHOCTU
JUTSI U3YYEHHMSI Pa3HbIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOTO MHUPA;

— TNPUMEHEHUE OCHOBHBIX METOJ0OB MO3HAHUS (HAOIIOIEHNs, HAYYHOTO SKCIIEPUMEHTA) JUIs
W3y4YEHUs PA3JIUYHBIX CTOPOH ECTECTBEHHO-HAyYHOM KapTUHBI MHpa, C KOTOPBIMH
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B MpodecCuoHaIbHOH chepe;

— yYMEHHUE OmpeleNsIThb LeNu MW 3aJadd JesTeNbHOCTH, BBIOMpATh CpeAcTBa s HX
JOCTUKEHMSI Ha IPAKTHKE;

— YMEHHUE€ HCIOJb30BaTh DPA3JIMYHBbIE HMCTOYHUKHU JUIsl TOJIYYEHMs] €CTECTBEHHOHAYYHOMN
nH(pOpMallUK U OLIEHUBATh €€ JIOCTOBEPHOCTh ISl JOCTUKEHMsI IOCTABICHHBIX LEeNel U
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3a1ad;

NpeaAMETHBIX:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O IEJIOCTHOW COBPEMEHHON €CTECTBEHHOHAYUYHOM
KapTUHE MHUpa, NPUPOJAE KaK €JAMHOW LEJIOCTHOM CHCTEME, B3aUMOCBS3M YEJIOBEKa,
MIPUPOJIBI M 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHnHoii,
BIIJICHUE 3HAHUSMU O HauOojiee BAXKHBIX OTKPBITUAX M JOCTHXKEHUAX B 00JacTu
€CTECTBO3HAHMSI, MOBJIMSIBIIMX HA 3BOJIOIMIO MPEACTABICHUIN O MPUPOJE, HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHA;
c(hOPMUPOBAHHOCTh YMEHUSI IPUMEHSTh €CTECTBEHHO-HAYYHBIC 3HAHUSI TSI OOBSICHCHUS
OKPY)KAIOIIUX  SIBJIGHUH, COXpaHEHUS  3/0pOBbs, oOecreueHuss Oe30MacHOCTU
KU3HEICATCIILHOCTH,  OCpPEKHOTO  OTHOIICHWS K  TPUPOJE,  PalMOHAIBLHOTO
MIPUPOIONOIB30BaHUS, @ TAK)KE BBITIOJIHEHHS POJIM TPAMOTHOTO MOTPeOUTENs;
c(hOpPMUPOBAHHOCTH NPEJCTABICHUN 0 HAYYHOM METOJEC TIO3HAHMSI TIPUPOJIBI U CPEACTBAX
M3y4eHUsT MeraMupa, MakpoMupa ¥ MHUKPOMHpA; BIAJCHUE IPUEMaMU €CTECTBEHHO-
HAyYHBIX HAOIIOJCHHIA, OIMBITOB, UCCIEAOBAHUN M OIICHKU JIOCTOBEPHOCTH TOTYYCHHBIX
pe3yibTaTOB;
BJIQJICHUE TIOHATHUHHBIM aIllapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONIMM MTO3HABATh MUD,
y4acTBOBaTh B JHMCKYCCHSIX [0 €CTECTBEHHO-HAayYHbIM BOIIPOCAaM, HCIIOJIb30BaTh
pa3IMYHbIC UICTOYHUKU MH(GOPMAIIUU JIs TOATOTOBKU COOCTBEHHBIX PabOT, KPUTHICCKU
OTHOCHUTBCS K coobuieHusiMm CMU, copepxaiium HaydyHY0 HH(pOpMALIHIO;
c(OPMUPOBAHHOCTh YMEHUW MOHUMATh 3HAYMMOCTh €CTCCTBCHHO-HAYYHOTO 3HAHUS JIS
KQKJOTO0 4YeJIOBEKa HE3aBHCUMO OT €ro MpodeCCHOHAIbHOU AESITeNbHOCTH, Pa3InyaTh
(GakTbl W OIEHKH, CPABHHBATHh OIEHOYHBIC BBIBOJBI, BHJICTh WX CBSI3b C KPUTCPUSIMU
OLICHOK U CB$I3b KPUTEPHUEB C ONPEACIICHHON CUCTEMOM LIEHHOCTEM.

[Ipu  peanmzaumm  coxepxaHusi  oOIeoOpa3oBaTeNbHON  YYEOHOW  JAMCIUIUIMHBI

«EcrecTBo3HaHME» MaKkCHMMallbHas yueOHas Harpy3ka cocraniseT — 108 4acoB, U3 HUX ayJaUTOPHAS
(o0s3aTenbHas ) yueOHast Harpy3ka — 108 gacos: neknuii — 108 gacos.

HroroBoii popmoii koHTpos sBisieTcs Aud¢epeHunpoBaHHBI 3a4eT.



2. TemaTu4eckuii J1aH y4eOHOM JUCIUILIMHBI

Makec. Bcero
Harpyska

HaumenoBanue pa3feinoB u TeM 00yu., yac

IlepBblii cemecTp

Pa3zgen 1 ®usuka

Bseneunue

Tema 1.1 Mexanuka

Tema 1.2 OcHOBBI MOJICKYJIIPHON (PM3UKH M TEPMOTUHAMUKH

Tema 1.4 Kosebauus v BOJIHEI

Tema 1.5 DnemMeHTHI KBAHTOBOW (DU3UKU

Tema 1.6 DBoIONUSA BCEIEHHOU

Bropoii cemecTp

42 42
42 42
2 2
6 6
8 8
Tema 1.3 OCHOBBI 3JIEKTPOAMHAMUKH 8 8

8 8

6 6

4 4

66 66
32 32

Pa3zgen 2 Xumus

Tema 2.1 O6111as 1 HeOpraHUYECKask XUMHUSI 16 16
Tema 2.2 Opranndeckasi XUMUs 8 8
Tema 2.3 Xumus u )KU3Hb 8 8
Pasznea 3 Buosiorus 34 34
Tema 3.1 buonorus — coOBOKYNHOCTb HayK O KUBOU Ipupose. MeTosl 4 4
HAY4YHOT'O TI03HAHUS B OMOJIOTHH

Tema 3.2 Knerka 6 6
Tema 3.3 Opranusm 6 6
Tema 3.4 Bun 8 8
Tema 3.5 Dxocucremsl 10 10
Hroro: 108 108




3. Copep:xkanne y4eOHONH TUCHUIINHBI

Pa3zgen 1. ®usuka

BBengenue

®dusnka — GpyHAaMeHTalbHas Hayka O Impupoje. EcTecTBeHHO-HayyHbI METOJ| IO3HAHUS,
€ro BO3MOKHOCTH U TPAHULIBI IPUMEHUMOCTH.

OKCIIepUMEHT U TeopHsl B Ipolecce MO3HaHUs Npupoisl. MoaenupoBaHue (U3NYECKUX
ABJICHUM U NPOLECCOB. ECTECTBEHHO-HAay4YHast KAPTUHA MUPA U €€ BaXKHEHUIIINE COCTABIISOIINE.

EnnHCTBO 3aKOHOB IPUpPOABI U cOcTaBa BellecTBa BO BeceneHHol. OTKpbITHS B (PU3HKE —
OCHOBA IPOrpecca B TEXHUKE U TEXHOJIOIMH IIPOU3BOJICTBA.

Tema 1.1 Mexanuka

KunemaTuka. Mexanuueckoe amxenue. Cucrema orcuera. Tpaekropus aukenus. [1yTs.
Ilepemenienne. PaBHOMepHOe mpsiMonuHENHOEe JBHKeHHE. CkopocTb. (OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBMKEHHUA. 3aKOH CIIOXEHUs cKopocTel. ['paduku nBH>KEeHMS.

CpenHsiss CKOpOCTh P HEPAaBHOMEPHOM JBUKEHUU. MTrHOBEHHAas CKOPOCTb. PaBHOyCKOpeHHOE
NpsIMOJIMHEHOE ABMXKeHUe. Yckopenue. CBoOoaHOe majeHue Teil. KpuBoiMHEWHOE IBH)XCHHE.
VYrioBas ckopocTs. PaBHOMEpHOE IBH>KEHHE 110 OKPYKHOCTH. LIeHTpOoCTpeMUTENbHOE YCKOPEHUE.

JAunamuka. Macca u cuna. B3aumoneiicteue ten. 3akoHbl TUHAMHUKU. CUiIbl B TPUPOJIE.
CnocoObl m3Mepenuss cuil. VHepumanbHas cUCTeMa OTCYeTa. 3aKOH BCEMHPHOTO TATOTEHUS.
HesecomocTts.

3akoHbl CcOXpaHeHUs1 B MexaHuke. VMmynbc Tena. 3aKOH COXpaHEHUsS HMMITYJIbCa.
PeaktuBHOe nBMkeHHEe. MexaHudeckas pabora. MomHocTh. PaboTa CHIIBI TATOTCHHS, CHIIBI
YOPYrocTH WU cuibl TpeHus. Mexanuueckas sHeprusi. Kunernueckas sHeprusi. Kunernueckas
sHeprust U pabdota. [loTeHuHnanbHast SHEpPrusi B rpaBUTAlMOHHOM moJie. [loTeHnunanbHas SHeprust
yrpyro aepopMupoBaHHOTO Tena. 3aKOH COXPaHEHHs MOJTHON MEXaHUYECKOW SHEPTUH.
JleMoOHCTpaL U

OTHOCUTENBHOCTh MEXaHUYECKOT'O JIBUKEHUS.

Bupl MexaHU4eCKOTO ABUKEHUSI.

HNHepTHOCTS TEIL.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro Macchl M CUJIbL, AEMCTBYIOLIEH Ha TENO.
PaBeHCTBO ¥ MPOTUBONOJIOKHOCTh HAMPABIICHUSI CUJT ACHCTBUSA U TPOTUBOICHCTBHS.
HesecomocTs.

PeakTuBHOE ABMKEHUE, MOJIETTH PAKETHI.

W3meHeHue »HEpTUH NPU COBEPILIEHUU PaOOTHI.

Tema 1.2 OcHOBBI MOJICKYJISIPHON (DM3MKH H TEPMOANHAMHKH

Mouaexyasipiasa ¢puznka. ATOMUCTHYECKAsT TEOpHUsl CTPOCHMs BellecTBa. HabmroneHus u
ONBITHI, INOATBEPKIAIOIINE ATOMHO-MOJIEKYJSIPHOE CTpPOEHHE BelecTBa. Maccel M pasMepsl
MoOJeKy. TernoBoe IBMKEHUE 4YacTUIl BewlecTBa. bpoyHOBCckoe nBukeHue. WiaeanbHblil ras.
TeMmneparypa kak Mepa CpeIHEH KWUHETHYECKOM SHEPruyd YaCTHULl. YPAaBHEHUE COCTOSHUS
uaeansHoro rasza. M3omnporeccol u ux rpadpuku. OObSICHEHHE arperaTHbIX COCTOSHUMN BeIllecTBa U
(a30BbIX MEPEXOJIOB MEKY HUMHU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MTPE/ICTaBICHUH.

CBs13b MEXIY AaBICHUEM U CpEHEN KMHETHYECKOH sHeprueil Mosiekyn ra3a. Pabora raza. Mozaens
xuakoctu. [ToBepxHOCTHOE HaTsKEHUE U cMaunBaHue. Kpucraminueckue 1 aMmopgHbIe BelecTBa.
Kunkue KkpucTtanibl.

Tepmoaunamuka. BuyTpernss sHeprus. PaboTa u Temmoornada Kak crmocoObl M3MEHEHUS
BHYTpeHHEN »Hepruu. llepBelii ¥ BTOpOM 3aKOHBI TEPMOAMHAMUKHU. [IpHHIMIBI neHCTBUA
terioBblix MammH. KIIJ[ TemnoBwsix aBurareneil. TerioBble MamIMHBI W HUX IPUMEHEHHE.
DKonorudyeckue MpoOIemMbl, CBS3aHHBIE C TMPUMEHEHHEM TeIJIOBBIX MAIUH, W MPOOIeMbI
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IHEProcOepeKEHUSI.

JemMoHCTpauMu
JIBr>xeHre OpOYHOBCKHMX YACTHII.
Hudbdyzus.
SIBieHMSsI TOBEPXHOCTHOI'O HATSKEHUSI M CMauMBaHUS.
Kpucramisl, amopdHble BelecTBa, )KUAKOKPUCTANINYECKHE TeIa.
V3MeHeHne BHYTPEHHEH SHEPTUH TEJ IPU COBEPILICHUH PabOTHI.

Tema 1.3 OCHOBBI 3J1eKTPOAUHAMUKH

JyleKTpPOCTATHKA. B3anMoneicTBUE 3apsyKEHHBIX Tel. OJIEKTPUUYECKUH 3apsi. 3aKoH
COXpaHEHHUs AJIEKTPUYECKOTo 3apsaa. 3akoH Kymona. DiekTpocraThyeckoe 1oJie, €ro OCHOBHbBIE
XapaKTePUCTUKU U CBA3b MEXIYy HUMH. [IpOBOTHUKHU U U30JSTOPHI B AJIEKTPOCTATUYECKOM IIOJIE.
DJIeKTpUUYECcKasi EeMKOCTh KOHJIEHCATOPa. DHEPIusl AJIEKTPOCTATUYECKOTO MO,

MocTrosinublid TOK. [locTOstHHBIN 3nekTpudeckuii Tok. Cuila TOKa, HaNpsbKEHHE, dJIeK-
TpUYECKOE COMPOTHBICHUE. 3akoH OMa JJisl yyacTKa LEMU M TOJIHOM 3JeKTpuieckoil menu. Pabora
U MOUIHOCTh IOCTOSHHOrO TOKa. 3akoH JDxoyma—IJlenna. TemnoBoe NeHCTBHE 3JIEKTPUYECKOTO
TOKA. DJIEKTPUUECKHUI TOK B Pa3JIMUHBIX Cpefax.

MarnuTHoe nmoje. MarHuTHOE TOJIe ¥ €T0 OCHOBHBIE XapaKTepUCTUKH. J[elicTBUe MarHUT-
HOTO TIOJISI HAa MPOBOJIHUK C TOKOM. 3akoH Amriepa. Dnekrpoasurarens. Cuna Jlopenna. SBnenue
9NEKTPOMArHUTHOM HMHIYKIUH. 3aKOH OJJIGKTpOMAarHuTHOW wuHAyKuuu. llpaBuno Jlenna.
Camounnykuusi. UHIyKTUBHOCTH. DHEPTUsi MATHUTHOTO TTOJISL.

JdeMoHcTpannun
DneKkTpu3aius Tel.
BiaumopeiicTBue 3apssKeHHBIX Tell.
HarpeBanue npoBOJHHUKOB C TOKOM.
OmneiT OpcTena.
BiaumopeiicTBie mpoBOJHUKOB C TOKOM.
JlelicTBME MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM.
PaGora anektpoaBuraTens.
SBneHue ANEKTPOMAarHUTHON UHAYKITHH.

Tema 1.4 KoJsie0anus 1 BOJIHBI

Mexanuyeckue KoJsie0aHuss W BOJIHbI. CBoOOnHbIe KoyeOanus. Ilepuoxa, uvactora u
aMIIUTyAa Konebanuid. 'apMoHnueckue konebanus. MareMaTHueCKUil U NPY>KUHHBIA MasTHUKH.
[IpeBpariienrie sHEpruu Npyu rApMOHUYECKUX KOJIEOAHUSX.

MexaHnueckue BOJIHBI U UX BHUJIbl. 3BYKOBBIE BOJIHBI. ¥YJIbTPa3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €TI0
HCIOJIb30BaHUE B ME/IUILIMHE U TEXHUKE.

DJIeKTPOMArHUTHbIE KoJIe0aHus U BOJIHbI. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS.
Konebatenbubiii koHTYp. Popmyna TomcoHa. BeIHyXIE€HHbIE 3JI€KTPOMarHUTHbBIE KOJEOAHMS.
["apMoHMUECKHE 3JEKTPOMAarHUTHBIE KoJIeOaHUs. DJeKTpuueckuil pezoHaHc. [lepeMeHHBIN TOK.
Onektpore”eparop. [lonyuenue u nepenaya anexTpodnepruu. [Ipodiemsl sHEProcOepeKeHNUs.

DJICKTPOMATHUTHOE T0JIe. DJEKTPOMarHUTHbIE BOJHBL. (CKOpPOCTH 3JIEKTPOMAarHUTHBIX
BoJIH. [IpuHIUOBI paguocBs3M W TeleBUAEHUA. Vcronb3oBaHHE 3IEKTPOMAarHUTHBIX BOJIH
pa3IMYHOTO Juarna3oHa B TEXHUYECKUX CPEACTBaX CBSI3U, MEAUIMHE, NPU H3YYEHHH CBOMWCTB
BEIIECTBA.

CgeroBble BOJHBI. Pa3zBuTue npencraBieHuil O MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus cBera. WHrtepdepenuus cBera. Qudpakmus cera. JudpaxkinmoHHas permieTka.
[Tonsspu3zanus ceeta. [lucnepcus csera.

JIunzel. @opmyna TOHKON JHUH3BL. OnTHYECKHE TPUOOPHI.
JleMoHCTpanun
Konebanus MmaTeMaTuyecKkoro v Npy>KMHHOTO MAasiTHUKOB.
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Pabota snekrporeneparopa.

W3nydyeHne u mpueM 3JeKTPOMArHUTHBIX BOJIH.
Pannocssse.

Paznoxenue 6e10ro cBera B CIEKTP.
Wutepdepennus u audpaxius cBera.
OTpaxeHue U NpeIoMIIEHUE CBETA.
Onrtuyeckue mpuOOpPHI.

Tema 1.5 DiieMeHTbI KBAHTOBOM (PU3UKHU

KBantoBble cBoiicTBa cBera. PaBHoBecHOe TersioBoe u3nyueHue. KBaHToBas rumoresa
[Tnanka. doroanekrpuueckuii 3dpdexr. YpaBHeHHe DWHIITEHHA 1 BHEImHEro (oTodddekTa.
®otoH. JlaBneHue cBeta. Jlyain3m CBOMCTB CBETA.

®du3zuka aroma. Mozaemu crpoenus aroma. OmbiT Pesepdopna. Ilocrymarer bopa. O6b-
SCHEHUE JIMHENYaToro CIeKTpa BOAOPOJa Ha OCHOBE KBAaHTOBBIX NOCTynaToB bopa. Iloromenue u
ucnyckanue cBera aroMoM. KBanrtoBas sHeprus. [IpuHuun aeicTBUS U WCHOJIB30BaHUE Ja3epa.
Orntrueckasi CIeKTPOCKONUS KaK METOJT M3YUEHUsI COCTaBa BELIECTBA.
®u3rKa aTOMHOIO fpa U dJeMeHTapHbIX yacTuil. CocTaB U CTpOEHHE aTOMHOTO sifjpa. CBOMCTBa
SJIEPHBIX CWJI. ODHEprusi CBSI3U M Je(PEeKT Macchl aTroMHOrO sapa. PamnoakTUBHOCTH. Bujs
paZMOaKTUBHBIX NpPEBpaIleHUid. 3aKOH paJuoakTHBHOro pacnaga. CBoOWCTBa HMOHHM3UPYIOIIMX
SJIEPHBIX W3JIy4eHHUI. PaioaKkTUBHBIE U3ITyUYEHUS U UX BO3JICHCTBHE HA KUBBIE OPTaHU3MBI.

SnepHble peakumu. SnepHas SHEpreTHKa. JJIeMEHTapHble YacTUlbl. DyHIaMEHTAIbHBIC
B3aUMO/JICUCTBUA.

JdeMoHcTpannmn
dorodddexr.
DOTOIIEMEHT.
Wznyuenue nazepa.
JInnenyaTsie CIIEKTPHI PA3JIMYHBIX BEIIECTB.
CueTurK HOHU3UPYIOIIUX U3ITYYCHUH.

Tema 1.6 IBoJTI0OMA BCEJICHHOM

Crpoenue u pa3sutue Beenennoil. Kocmonorus. 3Be3npl. TepMmosiaepHblil cunTe3. Moaens
pacmmpsrouieics BeeneHHoO.

[Ipoucxoxaenune Conneunoit cucremsl. . OOpa3zoBanue mianer. [Ipobiema cyuiecTBoBaHUS
BHE3EMHBIX LIMBUIIN3ALU.

CoBpemeHHas (pusnueckasi KapTuHa MUpPA.

Paznea 2. Xumus
Tema 2.1 O0mas 1 HeopraHu4ecKasi XuMust

Xumuyeckasi KapTUHAa MUpa Kak COCTaBHAsl 4aCTh €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA.
Ponb XxuMuu B )KU3HU COBPEMEHHOTO 001ecTBa. [IpuMeHnenne JOCTHKEHU COBPEMEHHON XUMHUH B
TyMaHUTapHOU cepe NeaTeTbHOCTH 001ecTBa. XUMHUYECKOE COJIepKaHUuEe YIeOHON TUCITUTITUHBI
«EctecTBO3HAHHEY.

OcHOBHbIE MOHATHUA M 3aKOHbI XMMHUM. [Ipeamer xumuu. BemectBo. ATom. Monekyina.
XUMUYEeCKUH dNIeMEHT U (DOPMBI ero cyliecTBOBaHuA. [IpoCcThie U CIIOKHBIE BEIIECTRA.

OtpaxxeHHe XHUMHUYECKUX CIOKETOB B MPOM3BEACHUSX XYAOKECTBEHHOW JIUTEPATYpPHl M
HCKYCCTBA

Ilepuoanueckuit 3axkoH u Ilepmoamueckasi cucrema xumudeckux djiaementos JI. H.
MenpaeneeBa.Otkpoitue Ilepuogunueckoro 3akona. Ilepumoaunueckass cuctemMa XHUMHYECKUX
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anemenToB [[. 1I. MenneneeBa. 3nauenue Ilepuonnueckoro 3akoHa u Ileproguueckoil cUCTEMBI
xuMuueckux snemMeHToB [[. M. MeHneneeBa s pa3BUTUS HAYKM M INOHMMAaHHS XMMHYECKOU
KapTunbl Mupa. J{. 1. MenaeneeB 06 00pa3oBaHnU U rOCyIapCTBEHHON MOIUTHUKE.

Crpoenne BemecrBa. KoBaleHTHas CBsA3b: HEMoJisipHas M noJisipHas. MoHHas CBA3b.
KaTtnons! u annonsl. Meramnmnueckas cBs3b. BonopoaHas cBs3b.

Bona. PacTtBopbl. Boma B npupoze, ObITy, TEXHUKE M Ha Mpou3BojcCTBEe. DU3MYeCcKue U
XUMHUUYECKHE CBOMCTBA BO/BI. ONpecHEHNE BObl. ATPEraTHble COCTOSIHUS BOJbI U €€ MepPEXObl U3
OJIHOT'O arperaTHOro COCTOSIHUS B APYTO€.

Heoprannueckue coennnenusi. Knaccudukaius HEOPraHMYECKUX COCAMHCHHNA U UX
cBorcTBa. OKCUIBI, KUCIOTHI, OCHOBaHus, conu.llonarue o ruaponuse coned. Cpelna BOIHBIX
pacTBOPOB COJIEH: KHCIas, HEUTpayibHas, menouHas. Bogopoassiid nokasarens pH pacTsopa.

Mertambl. O01ue puznyeckue 1 XUMUYECKHe CBONCTBA METAJLIOB.

Hemerannpl. OOmias xapakTepuCTHKa TJaBHBIX MOArPYNIl HEMETAIJIOB Ha IpUMEpE
rajoreHoB. BakHellllne cOeUHEHNs METAJIOB U HEMETAJJIOB B IPHUPOAE U XO3AUCTBEHHOU €S-
TEJIbHOCTH YEJIOBEKA.

Meramuibl M CIJIaBbl KaK XYJO’KECTBEHHbIM MaTepuasl. COEIMHEHHs METaJUIOB Kak
COCTaBHasE 4acTb CPEICTB HM300pa3UTEIIFHOTO HMCKycCTBAa. HemeTayubl M WX COEIMHEHHS Kak
COCTaBHas 4acTh CPEJICTB U300Pa3UTENHLHOTO UCKYCCTBA.

deMoHcTpanum

Habop mopeneli aToMOB U MOJIEKYIL.

N3mepenue Bemecta. OCHOBHBIE 3aKOHBI XMMHMH. Macca aTOMOB U MOJIEKYII.

OTtHocuTeIbHBIE aTOMHAs U MoJIeKysipHas Macchl. KonnuectBo BemectBa. [locrosiHHas ABoraapo.
MosnsipHas macca. 3akoH ABorajpo. MossipHbIil 00beM ra3os.

KonnyecTBeHHbIE U3MEHEHNS B XMMHUHU KaK YacCTHBIM Cllydald 3aKOHOB II€pEX0J1a KOJIMYECTBEHHBIX
MU3MEHEHUH B KauecTBeHHbIE. M. B. JIOMOHOCOB — «T1€pBBIN PYCCKUI YHUBEPCUTET.
WnrocTpanuy 3aK0Ha COXPaHEHHsI MacChl BEILIECTBA.

Paznmuunbie hopmel [lepruoanueckoii cucteMbl XuMuaeckux 3neMenToB J1.1.Meneneena.

OO0pa3ipl BEleCcTB U MaTEPUAIOB € PA3IMYHBIMUA TUIIAMU XUMUYECKOU CBS3H.

®duznyeckue CBOWCTBA BOJBI: IOBEPXHOCTHOE HATSHKEHHUE, CMAulBaHNUE.

Xumunueckue peakuuu. [lonsaTue o xumuueckoil peakuu. TUNbl XUMHUECKUX peakiuid. CKOpocTh
peaknuu U GakTopbl, OT KOTOPHIX OHA 3aBUCHT.

XHUMHUYECKUE PEAKIUN C BBIIECIECHUEM TEIIOTHI.

B3auMmoseiicTBue MeTayuioB ¢ HeMmeTallaMM (IIMHKa C CEepoM, allOMHHHUS C HOJIOM), pacTBOpaMu
KHCJIOT U IEJIOYEH.

['openue MeTayoB (LIMHKA, JKeJle3a, MarHus) B KUCJIOPOJIE.

B3anmopeiicTBre a30THON M KOHIEHTPUPOBAHHOW CEPHOM KUCIIOT ¢ MEJBIO.

BoccraHOBUTENIBHBIE CBOMCTBA METAJLIOB.

Tema 2.2 Oprannyeckasi XuMus

OCHOBHbBIE TIOJIO)KEHUSI TEOPHUHM CTPOEHHUS OpraHUYecKHX coeluHeHud. MHorooOpasue
opraHuyeckux coennHeHnii. [lonarne n3omepun.

Yrnesonopoasl. IIpenenbHble U HEnpeneabHbIE YIIIEBOAOPOALl. Peakuus mnoaumepusanui.
[IpupoaHble HMCTOYHHMKH  YIJIEBOAOPOJNOB. YTJIEBOAOPOABI KAK OCHOBA MEXIYHAPOJHOTO
COTPYAHMUYECTBA U BaKHEUITNI NCTOYHUK popMupoBanus Oromkera PO.

Kucnoponconepxamnme opranudeckue BemecTsa. [IpeactaBuTenn KHCIOPOACOIEpKAIIMX
OpraHUYECKUX COCIMHEHHUWM: METHJIOBBII M OTWIOBBIA CIUPTHI, TIULEPUH, YKCYCHAs KHUCIOTA.
Kupsl kak cioxkHble 3pUpbl. AJIKOTOJIU3M M €r0 OTPaXEHHUE B IPOU3BENIECHUSAX XYHAO0XKECTBEHHON
JUTEPATyphl U U300Pa3UTEIBHOTO UCKYCCTBA.

VYIiIeBOBL: TIIIOK03a, Kpaxmall, LeJUIK0JI03a.

A3oTcoiepikalie OpraHn4eckiue CoeIMHEHN. AMUHBI, aMUHOKHUCIIOTHI, 6enku. CTpoeHne u
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Oouonornyeckas QyHKIHS OCITKOB.

JleMoHCTpaL U

[Tomy4yeHue 3THIIEHA U €T0 B3aUMOJICHCTBHE C PACTBOPOM IIEpMaHTaHaTa Kajius, OpOMHOM BOJIOH.
KauecTBeHHas peakius Ha IIIUMLEPUH.

L{BeTHBIC peakuu OEIKOB.

[Imactmaccel m BoJsiokHa. [loHATHME O IUIacTMaccax M XMMHUYECKMX BOJIOKHax. HarypanbHbie,
CUHTETUYECKUE U UCKYCCTBEHHBIC BOJIOKHA.

[TprMeHeHrne TOJTMMEPOB B TIPUKIIATHOM U KIIACCHYECKOM M300pa3UTEIHbHOM UCKYCCTBE.
JemoHcTpanus

Paznuunbie BUABI IIJ1aCTMACC M BOJIOKOH.

Tema 2.3 XuMus 4 ;KU3HbL

XuMHUsT U OpraHu3M 4YelloBeKa. XHUMHUYECKHE 3JIEMEHThl B OpraHu3Mme uenoBeka. Opra-
HUYECKHE U Heopranudeckue BeuiectBa. OCHOBHbBIC JKU3HEHHO HEOOXOAUMbIE COeTUHEHUS: OeJKH,
YTJIEBOIBI, )KUPBI, BATAMHUHBI. Y TJIEBOJIbI — TJIABHBIA HCTOYHHUK YHEPTUU OpraHu3Ma. Poiib )KUpOB B
opranusme. X0JECTEPUH U €0 poib B 3I0POBbE UEIOBEKA.

MuHepanbHBIC BEMIECTBA B MPOAYKTAX MUTAHHS, MUIIEBbIC n00aBku. COaTaHCHPOBAHHOE
MUTaHUE.

Xumusi B OwbiTy. Boma. KauectBo Boapl. Moromme u uuctsmue cpencrsa. [lpaBuna
0e30macHoOi paboThI CO CpeICTBAMH OBITOBOM XUMUH.

Ponb XMMUYECKUX 3JIEMEHTOB B XU3HU pacTeHHd. Y oOpeHHs. XWMHUYECKHE CPElICTBa
3aIUTHI PACTCHUI.

Pa3zgen 3 BuoJsiorus

Tema 3.1 Buosiorusi — COBOKYNHOCTb HAYK O KUBOM npupoae. MeToabl HAy4HOr0
MO3HAHUS B OMOJIOTUH

XKupas npupona kak 00bEKT M3ydeHus: Onosioruu. MeToibl UCCIIEJOBaHMsI KUBOW MPUPOIBI B
6uonoruu. OnpeneneHre XU3HU (C MPUBJICUEHHEM MaTepuaya U3 pasfiesioB (PU3UKU U XHUMHUH).
YPpOBHU OpraHU3alNH KA3HU.

JleMoOHCTpaL U1
YPpOoBHU OpraHu3alNy KU3HU.
Meroas! MO3HAHMS )KUBOU IIPUPOJIBI.

Tema 3.2 Kinerka

Uctopuss usydenust kierku. OCHOBHbIE IOJIOKEHUS KJIETOYHOM Teopuu. Kietka —
CTPYKTYPHO-(pyHKIIMOHANIbHAs (3JeMeHTapHas1) equHuLa Xu3HU. CTpoeHue KieTku. [IpokaproTsl U
9YKapuOThl — HU3LIME U BBICIINE KJIETOYHBbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMITOHEHTBI
KIETKN 3yKapuoT. Knerounoe snpo. @yHKuMs sApa: XpaHEHHE, BOCIPOU3BEICHHE U Iepefada
HACJIEICTBEHHOW HMH(pOpPMAINK, PETYyIsaius XUMHUYECKOW akTHUBHOCTU KieTku. CTpykTypa u
(bYyHKIUU XpOMOCOM. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHNE XMMHUYECKHX 3JIEMEHTOB. Heopranudeckue BeliecTBa B COCTaBe
KJIETKU. POsIb BOJIBI KaK pacTBOPUTENS U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEN CpeJlbl OPraHU3MOB.
VYrnesoasl u nunuasl B kietrke. CTpykTypa M Ouonoruueckue ¢(yHkuuu OenkoB. CTpoeHue
HYKJIEOTHJIOB U CTpYyKTypa noiauHykiaeotuaubix nene [JHK u PHK, ATO®.

Bupycs! u 6akrepuodaru. Heknerounoe crpoeHue, >kU3HEHHBIN IIUKI U €r0 3aBUCUMOCTB OT
KJIETOYHBIX (hOpM >KHU3HHU. Bupycsl — B030yauTenu MHQEKIMOHHBIX 3a00JIeBaHUN; MOHATHE 00
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OHKOBHUpYcax. Bupyc ummyHnonedunura genoseka (B1UY). [Ipodpunaxtiuka BUY-undexunn.

JleMoHCTpaL U

CrpoeHue MoJIeKyJbl OesKa.

Crpoenue monexynsl JJHK.

CrpoeHue KIeTKH.

CtpoeHue KIETOK IPOKApUOT U FyKapuoT.
Crpoenue Bupyca.

Tema 3.3 Opranusm

Oprannsm — eauHoe 1esoe. MHorooopasue oprann3mMoB. OOMEH BEIIECTBOM U YHEPTHUEH C
OKpYXKaroIIel cpefol Kak HEOOXOAUMOE YCIIOBUE CYIIECTBOBAHUS KUBBIX cucTeM. ClIocOOHOCTh K
CaMOBOCIIPOU3BEICHHIO — OJIHA M3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX OPTaHU3MOB.

Jlenenue KIETKM — OCHOBAa pPOCTa, Pa3BUTHS W Pa3MHOKECHHUS OpPraHM3MOB. becmoroe
pa3smHOoxkeHue. [1010Boi mporece 1 mojioBoe pazMHOKeHHe. OIUI0I0TBOPEHUE, €T0 OMOJIOTHYECKOE
3HaYCHHUE.

[TonsTe 00 WHAMBHIYaTbHOM (OHTOTE€HE3), dMOPHOHAIBHOM (IMOpHOTreHe3) U TMOCT-
SMOPUOHAIILHOM pa3BUTUU. MHIUBHIyaIbHOE PA3BUTHE YEIIOBEKA M €T0 BO3MOXKHBIC HAPYIIICHHS.

OOmre mpeacTaBieHHUsT O HACICICTBEHHOCTH W HM3MEHUMBOCTH. | eHeTHYeckas TepMU-
HOJIOTHSI U CHMBOJIMKA. 3aKOHOMEpPHOCTH HaciezoBaHus. HacienoBanue NMpU3HAKOB y YeJIOBEKa.
[TonoBsie xpoMocombl. CliemIeHHOE ¢ TI0JIOM HaclieoBaHue. HacnencTBeHHble O01€3HU YelloBeKa,
WX MPUIHUHBI ¥ TPO(PHIIaKTHKA.

CoBpeMEHHBIC TMPEICTABICHUS O TEHE M TEeHOME. | eHEeTHUYeCKHEe 3aKOHOMEPHOCTH
u3MeHunBoCcTH. Kitaccupukamus ¢GopM HW3MEHUMBOCTH. BiHMsSHHE MyTareHOB Ha OpraHu3M
YeJI0BeKa.

[Ipenmer, 3a1auu ¥ METOABI CeNEKIMU. | eHETHUECKNE 3aKOHOMEPHOCTH CEJICKIIUU. YUeHUE
H. W. BaBwioBa o0 1ueHTpaXx MHOrooOpasus ¥ MPOUCXOXKICHHUS KYJIbTYPHBIX PACTCHHI.
buoTexHoIOTHS, €€ TOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

JleMoOHCTpaL U

OOMeH BelecTB U MIPEBPALLEHHs SHEPTUU B KIIETKE.

Henenue kneTku (MUTO3, MEHO3).

Crioco6b1 0ecronoro pa3MHOKEHHS.

Om1og0TBOpPEHNE Yy PACTEHUM U )KUBOTHBIX.

WNHauBHayabHOE pa3BUTHE OPraHU3MA.

Hacnencrennblie 60y1e3HM YeoBeKa.

BiusiHue ankorosinsMa, HAPKOMaHUU, KYpEeHUS Ha HACIEeICTBEHHOCTb.
Myranun.

MoaudukanoHHas H3MEHUYUBOCTb.

[{enTpbl MHOrO00pa3us U MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH.
HckyccTBeHHBIH 0TOOD.

HccnenoBanus B 001aCTH OMOTEXHOJIOTHH.

Tema 3.4 Bug

DBOJIIOLIMOHHAS TEOPHs U €€ PoJib B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTuHBl Mupa. Bupa, ero kpurepuu. Ilomynauus kak CTpyKTypHas €IMHHUIA BUAA U IBOJIOLHUU.
Cunternyeckas Teopus sBosonun (CTI). [IBrkyiiue cuiisl 3Boonnn B coorsercTBum ¢ CTO.

Pesynpratel sBomtonuu. CoxpaHeHHME MHOTooOpa3usi BHJOB KaK OCHOBAa YCTOWYHMBOIO
pa3Butus Ouocdepsl. [IpuunHbel BeIMUpaHUs BUIOB. buosnornyeckuil nporpecc U OMOIOTHYECKHIM
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perpecc.

I'unote3sl NPOMCXOXKAECHUS )KU3HU. Y CIIOKHEHHE KUBBIX OPraHU3MOB Ha 3eMJie B Mpoliecce
IBOJIIOLIMUA. AHTPOIIOT€HE3 M €ro 3aKOHOMEpHOCTH. Jloka3aTenbCcTBa POJICTBA YEJIOBEKA C
MJIEKOIIMTAIOIUMH  JKUBOTHBIMU. ODKOJIOTHUYECKHE (DAKTOphl aHTPOINOIeHe3a: YCIOXKHEHUe
MONYJSIMMOHHOM CTPYKTYpPBl BHJAA, U3TOTOBJICHHE OPYAMHM TpyHa, MEPEXo] OT PACTUTEIBHOIO K
CMEIIaHHOMY THILy NHUTaHUs, UCHOJIb30BaHUE OTrHA. IlosBIEHME MBICIUTENBHON NEATEIBbHOCTH U
YICHOpa3aenbHOM peun. [IponcxoxieHne 4yenoBeueckux pac.

JleMoOHCTpan U

Kputepuu Buna.

[Tonynsiuust — CTpYKTypHasi €IMHULA BU/IA, €IMHNLIA BOJIIOLIUU.
JIBUKyIIIHE CUIIBI DBOJIIOLIMH.

Bo3nukHOBeHHE M1 MHOT0OOpa3ue MPUCIIOCOOICHHH Y OpPTraHU3MOB.
Penxue u rcuesaroniue BUIbL.

JIBH>KyIllMe CUIIbI aHTPOIIOrEHE3A.

[TpoucxoxaeHne 4enoBeKa U YeI0BEYECKUX pac.

Tema 3.5 IxkocucTEMBI

[TpeamMer u 331241 YKOJIOTUH: YUE€HHE 00 SKOJIOTHUECKHX (PAKTOpax, yueHHE O COOOIIECTBAaxX
OpraHu3MoOB, yueHue o buocdepe.
Okonoruyeckre (GpakTopbl, OCOOEHHOCTH HUX BO3AEHCTBHS. DKOJOTMUECKas XapaKTEepUCTHKA BUAA.
[TonsiTie 00 3KOJOrMYECKHX cucTeMax. llemw muTanws, Tpoduveckrue ypoBHH. BHOTreoneHos kak
9KOCUCTEMA.

buochepa — rnobanpHast skocucrema. Yuenue B. WM. Bepramckoro o omocdepe. Ponb
KHMBBIX OpraHm3MoB B Ouocdepe. buomacca. buonormdeckuii kpyroBopor (Ha mpumepe
KpyroBopora yriepoga). OCHOBHbIE HallpaBICHHWs BO3JICHCTBHA 4YelloBeKa Ha Ouocdepy.
Tpancpopmainusi €CTECTBEHHBIX  HKOJOTMUECKHMX cucTeM. (OcOoOEHHOCTH  arpo3KOCHUCTEM
(arpo1eHO30B).

JleMoOHCTpaL U

Okonoruyeckue (HpakTopbl U UX BIUSHUE HA OPraHU3MBI.

MG)KBI/I)IOBI)IG OTHOIICHMUA: Mapa3uTU3M, XUIITHUYCCTBO, KOHKYPCHII M, cuMOMO03.
SpycHOCTh PaCTUTEIBHOIO COOOIECTBA.

Kpyrosopor yriaepoaa B 6uocdepe.

3anoBeHUKHU U 3aKa3HUKU Poccun.
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4. YueOHO-MeTOAMYECKOE M MATEPHAIbHO-TEXHMYECKOe o0ecneyeHne
y4eOHOi qucuuminabl «EcTtecTBO3HAHME)»

s ocBoeHus: yuyeOHOW TUCHUIUIMHBI UMeeTcs yueOHas ayautopust «EctecTBo3Hanue»
[Tomemnienne kabuHETa YIOBIETBOpseT TpeboBaHUsAM CaHHTAPHO-IMUACMHUOIOTHYSCKUX TPABUI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) ocHaIieHO TUIIOBBIM 000PYIOBAHUEM.

B kabuHere ecTh MyIbTUMEAMIHOE O0OPYIOBAHHE, TTOCPEACTBOM KOTOPOTO OOydJaroIIuecs

MOTYT TPOCMATPUBATh BU3YAIbHYI0 HH()OPMAIMIO 1O €CTECTBO3HAHUIO, CO3JAIOT IMPE3CHTAIIHH,
BHJIEOMATEPHUAIIbI, HHBIE JOKYMEHTHI.

B coctaB yueOHO-METOIMYECKOTO M MaTePUAIBHO-TEXHUYECKOTo oOecreueHus padoueit
POTpaMMBbl YU€OHOH TUCIMILIHNHBI «ECTECTBO3ZHAHUEY, BXOJIAT:
— HarJsgHbIC MOCOOMS (KOMIUIEKTHI YYeOHBIX TaOHII, TUTAKATOB U JIP.);
— WHPOPMAIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;
— Ppa3aaToO4YHBIM MaTepHAlL.
B mpomecce ocBoeHust paboueil mporpaMMbl y4eOHOW IUCHUIUIMHBI «EcTecTBO3HaHUE)
00yyaromuecss UMEIOT BO3MOXKHOCTb JIOCTYIA!
— K JJICKTPOHHBIM Y4Y€OHBIM MaTepHajiaM IO IMpaBy, UMEIONIUMCS B CBOOOJHOM JOCTYIC B
cetu lHTEepHET (3JICKTPOHHBIM KHUTAM, TIPAKTUKYMaM, TECTaM);
—  DJIEKTPOHHBIM OMOJIMOTEYHBIM CUCTEMaM.

5. YeaoBus peanu3zanuu padoueii nporpaMMsl 1JIsi HHBAJHU/I0B U JIHI C
OB3

[Ipn peanuszanum paboueil mporpammbl ydueOHOM aucuuIuiMHbl «EcTecTBO3HaHue» ais
uHBanu0B U Juil ¢ OB3 B eAMHOM MOTOKE CO CBEPCTHUKAMH, HE UMEIOIIMMHU TaKHX OIpPaHUYCHUH,
HOPMAaTHUBHBIN CPOK OCBOEHMSI IPOTrpaMMbl HE YBEIUUHUBAETCS.

Jna waBamumoB u jui ¢ OB3 oOyueHue NpPOBOIUTCS € Y4ETOM OCOOEHHOCTEH UX
NCUX0(U3UUECKOTO Pa3BUTHS, UX UHIMBUYaIbHBIX BO3MOKHOCTEH U COCTOSIHUSI 3/10POBbSL.

[Ipn u3ydenun ydeOHOM AUCUMIUIMHBI Uia wHBaIUAoB M jui ¢ OB3 obecneudnBaercs
COOJTI0IEHHE CIEAYIOMINX 00IMUX TPeOOBaHMUIA:

— OCYILECTBJIEHHE Tpoliecca 0o0ydyeHus ans uHBanuaoB U jui ¢ OB3 B ogHON ayauropuu
COBMECTHO C 00yJarolMMHCs, HE UMEIOIIUMH OTPaHUUYEHHBIX BO3MOKHOCTEN 3/I0POBBS;

— WHJIUMBHIYaJbHOE KOHCYJIbTUPOBAHNE MHBAIKUIOB U jul] ¢ OB3;

— MO0Jb30BaHUE HEOOXOAMMBIMH TEXHUUECKUMHU CPEICTBAMU O0yUEHUS;

— opraHu3anuu pabodero Mecra Jist UHBaIMI0B U ul ¢ OB3;

— o0ecrnieyeHue MEYaTHBIMU U DJIEKTPOHHBIMH 00pa3oBaTeNbHBIMH pecypcaMu (yueOHbIe
nocoOusi, MaTepualibl Il CaMOCTOATENbHON paboThl U T.1.) B popMax, aAaTUPOBAHHBIX K
OTpaHUYEHUSM UX 3/I0pPOBbSl U BOCTIPUATHS UHPOPMAIIIH.

B 3aBUCHMOCTH OT KOHKPETHOTO BUJa OIpaHUYEHUS 3/I0pOBbs (HapylIeHUs ciyxa (IJIyxue,
crnabochplaniie), HapylmeHus 3peHust (ciemble, CIa0OBUIANINE), HAPYIIEHUS OIOPHO-
JIBUTATENILHOTO amnmapara u Jip.) ooecreunBaeTcst COOI0ACHNE CIeNYIOMUX O0IIHNX TpeOOBaHUIA:

— o0ecrieueHre HHIMBUIYAILHOTO paBHOMEPHOTO OocBereHus: He meHee 300 Jrokc;

— JUId BBINOJIHEHWs 3aJaHui uHBamuaaM U Jjunam ¢ OB3 mpu  HeoOXxonumocTu
MPEIOCTABIISETCS YBEIMYUBAIOIINECS YCTPOMCTBO;

— 3aJaHus U1 TPAKTUYECKUX, JIaDOpaTOPHBIX, CaMOCTOSATENBHBIX M HMHBIX PaboT
0(QOPMIISIFOTCS] YBEIHMUEHHBIM IIPUPTOM;

— 0 JKeJaHUI0 OOyYaromMXCsl TEKYIIMH M MTOTOBBIH KOHTPOJb 3HAHUW MO Yy4eOHOM
JTUCIUATIIIMNHE TTPOBOJIUTCS B MUCHhbMEHHOM, YCTHOW M MHOU yIOOHOM (hopMme.

Peanuzanmss ~ paboweid  mporpamMMbl  y4eOHOW  JMCHUIUIMHBI  OOecreYnBaeTCs
MeJarorn4ecKiMU  KaJapamMH, WMEIOIIMMH BBICIIeE 00pa3oBaHUE, COOTBETCTBYIOIIEE MPOGUITIO
JAHHOM mporpaMMbl M MpOIIEANX oO0ydeHue no mporpamme «VHKITIO3MBHOE 00pazoBaHHE B
BV3e».
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6. XapakTepucTHKA OCHOBHBIX BUJOB Y4eOHOI 1eATeJbHOCTH 00y4aloUXCs

Copneprxanue oOyueHHs

XapakTepHucTUKa OCHOBHBIX BHJIOB JICATEIHLHOCTH O0yUYaIONTIXCS
(Ha YpOBHE y4EOHBIX ACHCTBHIA)

duszuka

Bseneunue

Pa3BuTHE CIOCOOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIH, JIOTHYE-
CKH OOOCHOBBIBATH CBOIO TOUKY 3pPEHHS, BOCIIPUHUMATh U aHAIM3UPO-
BaTh MHEHHS COOCCETHUKOB, MPU3HABAs MPaBO JPYTroro 4YeIOBeKa Ha
MHOE MHEHUE.

Mexanuxa

Kunemaruka

(O3HaKOMJICHHE CO CIIOCOOAMU OIKMCAHUS MEXAaHUYCCKOrO JBIIKCHHS,
OCHOBHOM 3ajaueii MEXaHHKH.
3y4eHre OCHOBHBIX (PM3NYCCKUX BEIMYMH KHHEMATHKU: TIEPEMEIICHUS,
CKOPOCTH, YCKOPECHHUSI.
Ha0nroneHne OTHOCUTENBHOCTH MEXaHHUYECKOTo JABMXKeHUus. Dopmy-
JTMPOBaHUE 3aKOHA CJIOKECHHS CKOPOCTEH.
UccnenoBanue paBHOYCKOPEHHOTO PSIMOJIMHEWHOTO IBUXKEHUS (Ha
npuMepe CBOOOIHOTO MaJICHMS TEJl) 1 PaBHOMEPHOTO JABMKEHUS Teja
10 OKPYKHOCTH.
[loHnMaHue CMBICIA OCHOBHBIX (PU3WYECKHX BEIWYHH, XapaKTepH-
3YIOIIUX PABHOMEPHOE JABUKEHUE TEJa 10 OKPYKHOCTH

JlnHaMuka

[loHnMaHue cMmbiciia TakuxX (U3MYECKUX MojieNel, Kak MaTepualbHast
TOYKa, MHEPLMAJIbHAS CUCTEMA OTCUETA.
M3mepeHue Macchl Tena pa3IMyHbIMU criocobamu. M3mepeHue cui
B3aMMOJIeICTBUS Tell. Brlunciienne 3HaueHnsl yCKOPEHUs Tell M0 U3-
BECTHBIM 3HAYEHUSM JCUCTBYIOLIUX CHJI U MacC Tel.
'YMeHue pazinyarb CUTy TSKECTH U Bec Tena. OObsCHEHHE U IpUBeEJe-
HUE TIPUMEPOB SIBJICHUSI HEBECOMOCTH.
[IpumMeHeHre OCHOBHBIX MOHATHM, (POPMYJI U 3aKOHOB IMHAMUKH K
pEILIEHUIO 3a/1a4

3aKOHEBI COXPAaHCHUS B
MEXAaHHUKEC

OOBsicHEHHE PEaKTUBHOTO JABM)KEHHS HA OCHOBE 3aKOHA COXPAHEHUS
nMItysbca. [[puMeHeHne 3ak0Ha COXpaHEeHHs UMITYJIbCa JJIs BBIYUCIIe-
HUs U3MEHEHUN CKOPOCTEH Tell IIPU UX B3aUMOACUCTBUAX. Briuncienue
paboThI CUJI ¥ UBMEHEHUS! KUHETUYECKOW SHEpruu Tesa. Boruncnenue
MIOTEHIUAIBHOW DHEPIUH TEJl B IPABUTALMOHHOM I10JI€.
XapakTepuCcTHKa IIPOU3BOJAUTEIBHOCTH MAlIUH U JIBUTaTEIEH C UC-
IIOJIb30BAHUEM ITOHATHS MOLTHOCTH

OcHOB8bL MONEKYNIAPHOU PUUKU U MEPMOOUHAMUKU

MonexyinspHas
¢u3nka

DopMyJIMPOBAHNE OCHOBHBIX MOJIOKEHUN MONEKYISPHO-KMHETUYECKOMN
TEOpHH. BeINoHeHNe HKCIEPUMEHTOB, CIIYKalllUX 000CHOBAHUEM
MOJICKYJIIPHO-KUHETHUUECKOoM Teopuu. Habmonenne 6poyHOBCKOTO
IBOKEHUS U siBieHus auddysun. OnpeneneHne napaMeTpoB BellecTBa
B ra3000pa3HOM COCTOSTHUM Ha OCHOBAHMU YPABHEHHUS COCTOSHUS
UJIEAJIBHOTO Ta3a.

[Ipencraienue B Buje rpaduka H30XOPHOT0, H300apHOTO U U30Tep-
MHUYECKOT0 MPOLIECCOB. Brluncienne cpeqHell KHHETUYECKON YHEPTUH
TEIUIOBOTO JIBMKEHUS MOJIEKYJI [T0 U3BECTHOW TeMIIepaType BEIIEeCTBA.
W3mepenue BIaKHOCTH BO3yXa
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TepMmoguHamuka

OKCEpUMEHTAILHOE MCCIIEI0BAHUE TEIJIOBBIX CBOWCTB BELIECTBA.
PacueT konmuecTBa TEMIO0THI, HEOOXOAUMOTO I OCYIECTBICHHUS
Ipoliecca IpeBpalieHus BEIEeCTBAa U3 OJHOI0 arperaTHOro COCTOSHUS B
JIpyroe.

PacueT u3MeHeHus: BHYTpEeHHEH SHEpIruu Tel, paboThl U epeAaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU IIEPBOI0 3aKOHA TEPMOAUHAMUKH.
OO0BsicCHEeHHE TPUHIIUIIOB JICHCTBHS TETIOBBIX MAIIUH

OcHo8vl 21eKmMpOoOUHAMUKU

DNIEeKTpOCTaTUKA

Beluncienue cuil B3auMOACHCTBUS TOYEUHBIX JJIEKTPUYECKUX 3aPsiI0B.
Brruncnenue Halps>KEHHOCTH M ITOTEHIAANA dJIEKTPUYECKOTO OIS
OJIHOT'O U HECKOJIBKMX TOYEUYHBIX 3apsI/I0B.
H3mepenune pa3HOCTH NTOTCHIIMAIIOB.
IIpuBeneHne mpuMepoB NPOBOAHUKOB, JUICKTPUKOB U KOHACHCATO-
pOB.

Habnronenue siBieHUs 3JI€KTPOCTATHUECKON MHTYKIIMH U SIBICHUS

ITocTosSHHEBII TOK

N3mepenne MoiHOCTH ekTpuueckoro Toka. M3mepenne 31C u BHY-
TPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

COop 1 UCTIBITAaHUE ICKTPUUECKUX IIETIeH C Pa3IUIHBIM COSAMHCHHEM
MIPOBOJHMKOB, pacueT X MapaMeTpoB

MaruurtHoe noJe

Habmtoienue nelicTBrs MarHUTHOT'O TI0JIS1 HA IPOBOJHUK C TOKOM,
KapTUHOK MAarHUTHBIX MOJIEH.

dopmynrpoBaHUE MpaBUia JEBOW PYKH [ OIIpEIeTICHHsI HallpaBJie-
HUS cuibl AMIiepa.

Boruncnenue cui, JeHCTBYIOIIKUX HAa IPOBOJHUK C TOKOM B MarHUTHOM
noje, 00bsICHEHUE IPUHLIUIIA IeHCTBUS AIIEKTPOABUTaTEIS.

Konebanus u eonnwi

MexaHnueckue KoJjieba-
HUA 1 BOJIHBI

[TpuBenenue mpuMepoB KojebaTeabHbIX IBMKeHUN. MccnaenoBanue
3aBHCHMOCTH IEpHOJ1a KOJICOAaHUI MaTeMaTHIECKOT0 MasiTHUKA OT €ro
JUTMHBI, MacChl U aMIUTHTYAbI KoseOaHuil. OnpeneneHue yCKOpeHus
CBOOOJTHOTO TAJIEHHUs C TTOMOIIbI0 MAaTEMATHYECKOTO MasITHHUKA.
Habmoenue xonebanwuii 3Byyaiiero tena. [IpuBeaenne 3HaueHUs
CKOPOCTH pacipOoCTpaHEHUs 3ByKa B Pa3IMYHBIX cpefax.

YMeHune 00bSICHITh UCTIONb30BaHKE YAbTPa3ByKa B METUIIUHE

DNeKTpOMarHuTHBIE
KoJeOaHus U BOJHBI

Hab6nronenue ocupuiorpaMM rapMOHUYECKHX KOJICOaHU CHIIBI TOKA B
LENH.

OO0BsicHeHUE TIPEBPAIICHUS YHEPTUU B UICATHHOM KOJIE0ATEThbHOM
KOHTYPE.

N3ydeHnue ycTpoiicTBa M IPUHIIMIIA AEUCTBUS TpaHchopmaropa.
AHaiu3 cxeMbl Nepeayy JIEKTPOIHEPTHH Ha OOJIbIINE PACCTOSHUS.
[TpuBeneHre npuMepOB BUI0B PAIUOCBI3U. 3HAKOMCTBO C YCTPOii-
CTBaMH, BXOZSIINMMHU B CUCTEMY PAJIUOCBS3H.

CBETOBBIE BOJTHBI

IIpuMeHeHre Ha ITPaKTUKE 3aKOHOB OTPAKEHHUS U IIPEIIOMIICHU CBETA
npu peuieHuu 3anad. Habmonenue siBinenus qupakiuy U JUCTIepCUuu
CBETa. YMEHHUE CTPOUTh U300paKeHHUs IPEAMETOB, JaBaeMble JIMH3AMU.
Pacuer onTryeckou CHIIBI JINH3BI

Onemenmovl K6aHMOBOU PusuUKU
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KBauToBeIe cBOiCTBA
cBeTa

HabGnronenue gortoanekrpuueckoro s dexra. Pacuer MakcuManbHOM
KHHETHYECKOW SHEPTUH JIEKTPOHOB TIpH PoTodrddexre

dusuka atoma

dopmynupoBanue noctynaroB bopa. Habmonenne muneiyaToro u
HEIPEPHIBHOT'O CIIEKTPOB.

Pacyer 4acTOThI U AJTMHBI BOJIHBI UCITYCKa€MOT'0 CBETA MPU Mepexoie
aTOMa U3 OJIHOT'O CTallMOHAPHOI'O COCTOSIHUS B IPYIOE.

OObsicHeHHEe TPUHIINIIA ACHCTBUS J1a3epa

®dusnka aTOMHOIO
A11pa v 3JIEMEHTApHBIX
YaCTHII

HaGnronenue tpekos anbda-yactull B kamepe Buibcona. Perucrpanus
AJIEPHBIX U3JIY4EHUH C IIOMOLIBIO cyeTurKa [ eiirepa.

Pacuet sHepruu cBA3M aTOMHBIX sIJIED.

[ToHnMaH#e IEHHOCTH HAYYHOTO MTO3HAHMUS MUpPaA HE BOOOIIIE /IS ue-
JIOBEYECTBA B LIEJIOM, a JUIs KaX10r0 00ydaroIerocs JMYHO, LIEHHOCTH
OBJIaJICHUS] METOJOM HAay4YHOTO [TO3HAHUs JJIs JOCTHKEHUS yCIlexa B
JTr000M BHJIE TPAKTUYECKOM JesITEIbHOCTH

Bcenennas u ee 360JIOYUA

CtpoeHue u pa3BUTHE
Bcenennon

O0ObsicHeHHEe MoJIeH paciiupstolleiics Beenennoit

IIpoucxoxnenue
ConneuHoM cucTemsl

Habmronenue 38e3, JIyHsl u muianer B Teneckon. Habmroaenue coi-
HEYHBIX IISITEH C TIOMOIIBIO TEJIECKOTa

Xumusa

Bsenenne

PackpeiTue BKnaga XuMHUYECKOM KAPTUHBI MUPA B EJUHYIO
€CTECTBEHHO-HAYYHYIO0 KapTUHY MUpa.
XapakTepucTUKa XUMHUH KaK IPOU3BOIUTEILHOM CHJIBI 00IIIeCTBa

Baxxueiinmme xummnue-
CKHE TIOHATUS

YMeHue 1aTh ONpeneseHue U OIIEpUPOBATh CIIEIYOIIUMHU
XUMHUYECKUMHU MOHATUSIMU: «BELIECTBOY», «XUMUYECKUN AIIEMEHT,
«aToM», «KMOJIEKYJIa», «\OTHOCUTEIbHBIE AaTOMHAsl U MOJIEKYJIIpHAs
MAaccChl», HOH», «AJNIOTPOIHS», «U30TOMbI», «XUMUYECKas CBSI3bY,
«QIEKTPOOTPULIATEIILHOCTDY, «BAJIEHTHOCTDY, «CTEIIEHb OKUCIICHU,
«MOJIbY», «MOJIIpHAsl Maccay, «MOJIIPHBIA 00beM Ta3000pa3HbIX
BELIECTBY, «BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
«pacTBOPBD», «AJIEKTPOJIUT U

HEDJIEKTPOJIUTY, «IJIEKTPOJINTUYECKAST TUCCOLUALNA», «OKUCIUTENb U
BOCCTAaHOBHUTEINbY, «OKUCIEHUE U BOCCTAHOBJICHHE), «CKOPOCTh XUMH-
YECKON pPEeaKkLUn», «XUMUYECKOE PABHOBECHUEY, «YIJIEPOIHBIN CKEIET»,
«(YHKIIMOHAJIbHAS TPYIIaY, «U30MEPUSD)

OCHOBHBIE 3aKOHBI
XUMUU

@OopMyIMpPOBaHHE 3aKOHOB COXPAHEHUs MACChl BEIIECTB U IOCTOSH-
CTBa COCTaBa BEIIECTB. Y CTAHOBIICHUE IIPUUYUHHO-CIICACTBEHHOMN CBA3U
MEXY COJEpKaHUEM 3THUX 3aKOHOB M HAallMCaHHUEM XUMHYECKHUX (op-
MYJI U YPAaBHEHUM.

PackpeiTe usnueckoro cmbicia cuMBoIMKHU llepuonnueckoit Tabnu-
bl xumMudeckux aeMeHToB J[. 1. MenzneneeBa (HOMEpPOB 3JIEMEHTA,
nepuojia, TPpyHmbl) U YCTAaHOBJIEHWE NPUYUHHO-CIEICTBEHHOHN CBS3U
MEXIy CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSIMU W3MEHEHHsI CBOMCTB
3JIEMEHTOB U 00pa30BaHHBIX MMH BEIIECTB B MEpUOAAX M Tpymmax.
XapakTepucTuKa JJIEMEHTOB MajblX MEPUOJOB IO UX IOJIOKEHUIO B
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OcHOBHBIE TEOPUH
XUMUHU

YcTaHOBIIEHUE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BELIECTB OT CTPOE-
HUS aTOMOB 00pPa3yIOIIUX UX XUMHUYECKUX JIEMEHTOB.
XapaKTepUCTHUKA BaKHEHIIUX TUIIOB XUMUYECKHUX CBA3EH U OTHOCHU-
TEJIBHOCTHU 3TOM TUNOI0ruu. OOBSICHEHUE 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUS KPUCTALNINYECKUX PEIIETOK.
DOopMyIMpPOBaHUE OCHOBHBIX MOJIOKEHUN TEOPUH NIEKTPOIUTUIECKON
JICCOLIMAIMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUM.

Ba)xueiinue BerecTsa
1 MaTepHaIbl

XapakTepucTUKa CTPOSHHUS aTOMOB M KPUCTAJJIOB ¥ HA 3TOW OCHOBE —
00X (HU3NIECKUX M XUMUYECKIX CBOMCTB METAJUIOB U HEMETAJLIOB.
XapaKTepucTUKa cocTaBa, CTPOCHHS, CBOMCTB, TIOJYUYCHHSI M TIPUME-
HCHHE Ba)KHEUIITNX HEMETAIIJIOB.

XapaKTepucTUKa COCTaBa, CTPOCHUS M OOIITUX CBOMCTB BaXKHEHIITNX
KJIACCOB HEOPTAaHUYECKUX COCTUHEHUN.

OnucaHue cocTaBa U CBOMCTB BAKHEHIIIUX MIPEACTaBUTENICH OpraHu-
YECKUX COCIMHEHUI: METaHOIA U ATAHOJA, CIIOXKHBIX 3(HUPOB, KUPOB,
MBLI, KAPOOHOBBIX KHCIIOT (YKCYCHOM KHCIIOTBI), MOHOCAXapHJI0B
(TII0KO3BI), AUCAXapUIOB (caxapo3bl), MOIUCaXapuaoB (Kpaxmasia u
LEJUTIONI03bI), AMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX M CHHTETUYECKUX
MOJIMMEPOB

XHUMUYECKUH S3BIK U
CHMBOJIMKaA

Hcnonp3oBanue B yueOHON U MpOoeCcCHOHATBHON AeSITeTbHOCTU
XUMUYECKUX TEPMUHOB M CUMBOJIUKH.

HazbiBaHue U3y4eHHBIX BEIIECTB MO0 TPUBUAIBHON HIIM MEXTyHAPOI-
HOM HOMEHKJIAType M OTPAKEHUE COCTaBa 3TUX COCAMHEHHI C ITOMO-
HIbI0 XUMUYECKUX (POPMYIL.

OTpakeHre XUMHUYECKUX MPOIECCOB C MOMOIIBI0 YPaBHEHUN XUMUYE-
CKHUX pEaKIHil

XUMUYECKUE PEAKIIUU

OOBsicHEeHHE CYIIHOCTH XMMUYECKUX nporeccoB. Kiaccuduxamnms
XUMUYECKUX PEAKLUN 10 Pa3IMYHBIM IIPU3HAKAM

XUMUYECKUN 3KCIEpH-
MEHT

BrimosHeHE XUMHYECKOTO OKCIICPUMCHTA B ITOJTHOM COOTBETCTBUU C
IpaBUIaMU TEXHUKHU 0€30MaCHOCTH.

Habmtonenue, pukcupoBaHue 1 ONUCaHUE PE3YJIbTAaTOB MPOBEIEHHOTO
HKCIEPUMEHTA

XUMH4eckas
Malns

uH pOp-

[TpoBeneHne caMOCTOATENBHOTO MOMCKa XUMUYECKON HH(DOpMAIUK ¢
MCIOJIb30BaHUEM PA3JINYHBIX UCTOYHUKOB (HAyYHO-TTOMYJISIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa); uc-
M10JIb30BAHNE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 00padOTKU U Nepeiauu
XMUMUYECKON MH(OpMAIMK U ee IPECTABICHNS B PA3IUYHBIX (pOopMax
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[TpodmibHoe 1 mpodec-
CHOHAJIPHO  3HAYMMOE
coziepKaHHe

OOBsiCHEHNE XUMUYECKUX SBICHHUH, TPOUCXOSIIUX B IPUPOAE, OBITY U
Ha IIPOU3BOJCTBE.

Cobmnroenune npaBuil 3KOJIOTMYECKH TPAMOTHOTO MTOBEICHUS B OKPY-
JKarouieu cpee.

OneHka BIUSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPY>KAIOIllel CpeJibl Ha
OpraHM3M 4Y€JI0BEKa U IPYT'He KUBBIE OPraHU3MBI.

Cobmronenune npaBuil 6€300aCHOTO 0OpaIeHHs! ¢ TOPIOYUMH U TOKCHY-
HBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYAOBAaHUEM.

Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOH MH(DOpMAIIHH,
MOCTYNAKOUIEH U3 pa3HbIX HCTOYHUKOB

Bbuogorus

buonorus — coBokymn-
HOCTb HAaYK O KUBOM
npupozae. Metonbl
Hay4YHOTO ITO3HAHUS B
OuoJiorun

3HAKOMCTBO C OOBEKTaAMH H3y4CHHS OUOJIOTHH.

BrisBiienne posin 6nosioruu B GOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA U IPAKTUYECKON JEATETbHOCTH
JIonen

Knerka

3HAaKOMCTBO C KJIETOYHOH Teopueil CTpOeHHsI OpraHu3MOB.
[TosyueHue npeacTaBiIeHUs O POJIM OPraHUYECKUX U HEOPraHMYECKUX
BEIIIECTB B KJIETKE.

3HaHHUE CTPOEHUS KJIETOK I10 pe3ysibTaTaM padOThl CO CBETOBBIM
MHUKPOCKOIIOM.

Opranusm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPIraHU3MOB, CTaJUH OHTO-
reHesa Ha [puMepe 4eJI0BeKa.

3HaHMe MPUYMH, BbI3BIBAIOIIMX HApYyIIEHUS B Pa3BUTUU OpPraHU3MOB.
YMeHue MoJib30BaThcs eHETUYECKOH TePMUHOJIOIUEH U CUMBOJIMKOH,
pelarh NpocTeiine reHeTHYECKUE 3a1a4u.

3HaHue 0COOEHHOCTEN HACIEICTBEHHOM U HEHACIEJCTBEHHON N3MEH-
YUBOCTU U UX OMOJIOrMYECKOMN POJIM B IBOJIIOLIUU KUBOTO

Bun

VYmenune AHAJIIM3UPOBATh U OUCHUBATL Pa3JIMYHBIC THIIOTE3EbI ITPOUC-
XOXKICHUS KU3HU Ha 3eMIie.

YMeHne npoBOAUTH ONMKUCaHUE 0c00ei OHOTO BUIa IO MOPGOIOTHYe-
CKOMY KPUTEPHIO.

PasButHe CITOCOOHOCTEH SCHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTHUYeE-
CKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHUS, BOCIPUHUMATH U aHAIU3HPO-
BaTh MHEHHUs COOECEJHMKOB, MPH3HABAas MPABO JAPYroro 4YejIoBeKa Ha|
WHOE MHEHUE.

DKOCUCTEMBI

3HaHUE OCHOBHBIX 3KOJIOTMYECKUX (aKTOPOB U UX BIUSHHS Ha opra-
HU3MBI.

3HaHuE OTJIIMYUTENBHBIX PU3HAKOB UCKYCCTBEHHBIX COOOILECTB —
arpodKOCHUCTEM.

[TosryueHune npeacTaBIeHNs O CXEME SKOCUCTEMBI Ha IPUMEPE
ounocdepsl.

JleMOHCTpanys yMEHMsI ITOCTAaHOBKM LENEW AEATEIbHOCTH, IIAHUPO-
BaHHE COOCTBEHHOW [EATENbHOCTH Ui JOCTH)KEHHS MOCTaBICHHBIX
Leel, IpeaBUICHUS BO3MOXHBIX PE3YyJlbTaTOB 3THUX JIEHCTBUM, opra-
HU3AllUM CAaMOKOHTPOJS U OLEHKH TIOJYYEHHBIX pPE3yJbTaTOB.
OOyuenue COOJIOJICHUIO MPaBWII IMOBEJIEHHUS B MpPUPOJE, OepexHOMY
OTHOIICHUIO K OMOJIOTHYECKUM OOBEKTaM (PAacTEHUSIM U JKUBOTHBIM U
UX COOOIIECTBAM) M UX OXpaHe
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7. UudopManmOHHbIE HCTOYHUKHU
OcCHOBHbIE HCTOYHUKH

1. Buosorust: y4eOHMK ¥ TPAKTHKyM JUIsl CpelHero mpodeccroHanbHoro obpasoBanus /
B.H. Slpeirur [u gp.]; mom penakmumein B. H. fApeiruna. — 2-e uw3g. — Mocksa:
WznatensctBo  FOpaiit, 2021.— 378 c.— (IIpodeccuonanibHoe oOpa3oBaHHE). —
ISBN 978-5-534-09603-3. — Tekcr: anexktpoHHbIi // O6pa3oBarenbhas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/469487

2. Kanamnwukos, H. I1. ®usuka B 2 4. Yactp 1 : y4eOHUK ¥ IPAKTUKYM JJI CPETHETO
npodeccuonanbHoro oopazosanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-¢ u3j.,
uctp. u non. — MockBsa : U3parensctBo HOpaiit, 2022. — 254 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-09159-5. — Texkcr : anexkrponnsii // O6pa3oBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/491306

3. Kamamnukos, H. 1. ®usuka B 2 4. YacTp 2 : yueOHUK U MPAKTUKYM JIJISI CPETHETO
npodeccuonansHoro oopazosanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-€ u3n.,
ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2022. — 244 ¢. — (IIpodeccrnonansHoe
obpazoBanue). — ISBN 978-5-534-09161-8. — Tekcr : anekrponnsiii // OOpa3oBaTenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/491956

4. Xumus : y4eOHHMK Uil cpeaHero mnpodeccuoHaabHoro oopasoBanus/ 0. A. JleGenes,
I'. H. ®agees, A. M. I'ony6es, B. H. lllanoBan ; mox obmeli penakuueii I'. H. ®aneeBa. —
2-¢ w3na., mepepab. w gom. — MockBa : WsmarenberBo IOpaiit, 2022. — 43lc. —
(ITpodheccuonanpuoe obpazoBanme). — ISBN 978-5-9916-7723-3. — TeKkcT : 237eKTpOHHBIH
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/491035 .

I[OHO.TIHI/ITCJ'II)HLIQ HCTOYHMKH

. Axmanymnuna, JI. I'. Buonorus ¢ ocHoBamu skojoruu: yaeobnoe nocooue / JI. I'. Axmanymiuna.
— Mocksa: PUOP: UHOPA-M, 2020. — 128 c. — (BO: bakanaspuar). - ISBN 978-5-9557-
0288-9. - Tekct: anexrponnsiid. - URL: https://znanium.com/catalog/product/1062386

. Bacunbes, A. A. ®usnka: yuedHoe ocobue i cpeHero npodeccuoHalbHOro 0opa3zoBanus /
A. A. Bacumwses, B. E. ®emopos, JI. JI. XpamoB. — 2-¢ u3nm., ucnp. u jgon. — Mocksa:
WznarensctBo IOpaiit, 2020. — 211 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-05702-7. —  Tekcr: omektponubii //  OBC  WOpaiit  [caiit]. — URL:
https://urait.ru/bcode/449120

. Kamunckuit, B. A. Opranudeckas xumus B 2 4. Yacte 2: y4eOHUK IS CpEIHEro
npodeccnonansHOoro 0OpazoBanwms / B. A. KamuHckuit. — 2-¢ u3a., ucnp. u jgorm. — MOCKBa :
WznarensctBo HOpaiit, 2022. — 314 c. — (IIpodeccuonansuoe odpazosanue). — ISBN 978-5-
534-02912-3. — Tekct : snektpoHHbd // OOpa3oBarenpHas twiardgopma FOpaiiT [caiit]. —
URL.: https://urait.ru/bcode/507889

. Cwmapeirun, C. H. Heoprannueckas xummus. [Ipaktuky™m : yaeOHO-IIpaKTHYECKOE MOCOOUE s
CPEIIHETO poQeCCHOHAIIBHOTO obpazoBanusi /  C. H. Cmapeirus, H. JI. barnager,
. B. aiinakoBa. — Mocksa : MzmarensctBo Opaiit, 2021. - 414 c. - (IlpodeccronansHoe
obpazoBanue). — ISBN 978-5-534-03577-3. - Tekctr : snextponHbld // OOpa3oBaTenbHas
atdopma IOpaiit [caiit]. - URL: https://urait.ru/bcode/477871
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HNutepHer-pecypcesi (U-P)

Jlnst TeX, KTO YYUTCS caM M y4YUT JPYTrUX; OYHO W JAUCTAHIIMOHHO, OHMOJIOTHUH, XMMHH,
npyrum npeameram: caiit.- URL: www.kozlenkoa.narod.ru . — TekcT: 3J1eKTpOHHBIN.
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