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NOHHMAHHE CYHIHOCTH IKOHOMHYECKHX HHCTHTYTOB, HX POJIH B COLHAJIBHO- 9 KOHOMHYCCKOM
Pa3sBUTHH oﬁmecma; MNOHHUMaHHE 3HAYCHHA ITHUYCCKHX HOPM H HPABCTBEHHBIX

LEHHOCTEH B YKOHOMHYECKO#H AEATEIbHOCTH OTACIBHBIX JII0/IeH 1 00mecTBa; hopMupoBaHue
YBQXKUTEIHHOTO OTHOLIEHHSI K UY3KOil CODOCTBEHHOCTH,

(opMHpOBaHHE CHCTEMbI 3HaHMH 00 JKOHOMHYECKOH cdepe B JKuM3HHM o0O0mIecTBa Kak
[IPOCTPAHCTBE, B KOTOPOM OCYUIECTBISETCS DKOHOMHYECKas AeATENbHOCTb WHIMBHJIOB,
cemeil, OT/IeTbHBIX MPEANPUSTHIl H TOCYAapCTRa;

(hopMupOBaHHe YKOHOMHYECKOTO MBILUICHUS: YMEHUS NPHHUMATh PALIMOHAILHbBIE PEILICHUS
B YCIOBHSIX OTHOCHTCIBbHOH OrpaHHYCHHOCTH JOCTYMHBIX PECYpPCOB, OICHHBAThb H
NPUHUMATh OTBETCTBEHHOCTD 3a UX BO3MOKHBIE MOCIEACTBUA 1 ceOsl, CROETr0 OKpYKEeHUs
i ofl11IecTBa B 11€JI0M;

OBJIAJICHUE HABBIKAMHM [OMCKA AKTYAJbHOH JKOHOMHYECKOH WHGOpPMALMH B pa3iMyHBIX
MCTOYHMKAX, BKiIloyas MHTepHeT: ymeHue pasiuyarth (akTel, apryMeHThl U OLEHOUYHbIE
CYKJCHHS; AHANU3UPOBATH, Mpeodpa3zoBbiBaThL M HCIOIL30BATh  IKOHOMHUUYECKYIO
uHpOpPMaNUMIO 1A pelleHHs NMPAKTHYECKHX 3aja4y B y4yeOHOH AeATENbHOCTH M peanbHOM
KH3HH,

(opMupoBaHHEe HABLIKOB TPOEKTHON  JAeATEJbHOCTH: yMeHHs  paspabateiBaTh U
peaiu30BLIBATE MPOCKTHl IKOHOMHYECKOH M MEXKIAMCUMIUIMHAPHOH HANpaB/IEHHOCTH Ha
OCHOBE 0a30BbIX IKOHOMHUYECKUX 3HAHHI W LICHHOCTHBIX OPUEHTHPOB;

YMEHHEe MPUMEHSTH MOJy4YeHHbIe 3HaHUS U chOopMHUPOBAHHBIC HABLIKK IS YPPEKTHBHOTO
MCIIOJIHEHHA OCHOBHBIX COLMAIBHO-D)KOHOMHYECKHX posie (oTpeduTess, npon3BoianTes,
MOKynartess, NpojaBlia, 3acMINMKa, aKiHOHepa, HaeMHoro paborHuKa, paborojarels,
HAJIOrOIIATENbIIHKA);

CNOCOOHOCTHL K JIMHHOCTHOMY CaMOOI]pC,’J,CJICHHIO H camopea.rm'sauuu B 3KOHOMH'-ICCI(0ﬁ
ACATENBHOCTH, B TOM 4HCIE B 00JIacTH NPeANpUHMMATENILCTBA; 3HAHWE OCOOCHHOCTEH
COBPEMEHHOIO PLIHKA TPY/a, BlaJeHHe ITHKON TPYJAOBbIX OTHOILIEHHIA;

noHuMaHue wmecra W poxn Poccuu B COBpeMEHHOIT MHPOBOH HKOHOMHKE, YyMeEHHE
OPHEHTHPOBATBLCA B TEKYIIHX IKOHOMHYECKHX coObITHAX B Poccun n mupe.

3ajaqamMy  peajM3aluuu NPUMEPHOIH nporpaMMbl ydeOHOro rnpeamera «IKOHOMMKaA» JUIs
yriy0JIeHHOI0 YPOBHS cpeiHero obuiero oopa3oBaHus ABIsIOTCS:

(opmupoBanue y 00ydaloumxcs npeacTapieHuit 00 MIKOHOMHYECKOH Hayke Kak CHCTeMe
TEOPETHYECKHX W NPHUKIAJHBIX HAYK; OCODEHHOCTSX €€ METOJOJIOTHH W NMPHMEHHUMOCTH
HKOHOMHYECKOr0 aHaliu3a B JIPYTHX COLMAIBHBIX HAYKax; [MOHMMAaHHE OHBOITIOLHH M
CYIIHOCTH OCHOBHBIX HaIlpaBJICHHH COBPEMEHHON YKOHOMHYECKOH HAYKH,;

OBJIQJICHHE CHCTCMHBIMH JKOHOMWYCCKMMH 3HAaHMSAMH, BKJII0Yash COBPCMCHHBIC Hay4HbIC
METO/Ibl TO3HAHUS U ONBIT CAMOCTOSTENILHOM MCCIIE0BATENLCKOH IeATENBHOCTH B 001aCTH
IKOHOMMKH,

OBIIAJIeHUE mnpHeMamMu paboThl €O CTAaTHCTHYECKOH, (aKTHYECKOH W aHAIHTHYECKOM
IKOHOMHYECKOH  uHpopMalHel:  yMeHMe  CaMOCTOSITENIbHO — aHaJM3HpoBaTh U
HHTEPIPETHPOBATh JAHHbIC /Ul PELICHHS TCOPETHUYCCKUX M MPUKIAJHBIX 3a1a4;

YMEHHE OIICHHBATh M APrYMEHTHPOBaThb COOCTBEHHYIO TOYKY 3pEHHSA [0 YKOHOMUYECKHM
npodiemam, pa3jIMuHbBIM ACNIEKTaM COLHAIBHO-IKOHOMHYECKOH MOJIMTHUKH IOCY/1apCTBa;

(hopMHpOBaHHE CHCTEMbl 3HAHUIN 00 WHCTHTYIMOHAIBHBIX MPeoOpa3oOBaHUAX POCCHHCKOMN
9KOHOMHMKH TIpH  MEpexoJe K pbIHOYHOH CHCTeMe, O JIMHAMHKE OCHOBHBIX
MaKpO3KOHOMHYECKHX MOKa3aTeNneii ¥ COBPEMEHHOH CHTYallHK B 3KOHOMHKe Poccuu.

bazosslii ypoBeHB

OcHOBHBIE KOHIETIINH YKOHOMHUKH

DJKOHOMHKA KaK Hayka W chepa aesrenbHOCTH yenoBeka. CBOOOAHBIE W IKOHOMUYECKHE
Onara. OrpaHu4eHHOCTb  PECYpPCOB. AnpTepHaTHBHasg  CTOMMOCTb. Kpusas
MPOM3BOACTBEHHBIX BO3MOKHOCTEH. DakTOpel TMPOW3BOACTBA. [J1aBHBIE BOIPOCHI
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IKOHOMUKH. THbI 3koHOMHYecKHXcHcTeM. CoOCTBEHHOCTD.
MHuKpPO3IKOHOMHKA

Paunonanbneiii norpedurens. 3ammra npas norpedurens. Cemelnbiii 6r0pxer. Uctounnkn
ceMeifHbIX 10X010B. PeanbHble 1 HOMHHANBHBIE 10X0bI ceMbH. OCHOBHBIE BHIbI PACXO0B
cembi. [Torpeburensekuii kpeaut. Mnoreunsiii kpeaur. CrpaxosaHue

Poinounslii cripoc. Peinounoe npe/utokenne. Peinounoe pasHosecue. [locneacTsus BBeeHus
(ukcupoBaHHbIX 1EH. PaBHOBeCHas 1eHAa. DNAaCTMYHOCTB CIpOca. JIACTHYHOCTH
TPEIIOKEHHSI.

dupma u ee uenu. JkoHomMHueckue uenu (upmel. OpraHu3aumoHHO-TIpaBOBbIE (OPMBI
npeanpuaTuid. AKuMM, obGmuraumu u apyrue ueHHble Oymard. DOHI0BBIH PBIHOK.
Opanuaitzunr. [Ipeanpuanmarensctso. Merounukn duHancupoBanus 6usHeca. DakTopsl
npousBoacTa. M3aepikku, Buipyuka, npuObuib. [Ipon3BoacTBO, NPOM3BOAMTEILHOCTE
Tpyjaa. DakTopbl, BIMAIOLIME HA [POU3BOAHTEIBHOCT TpyAa. OCHOBHBIE TPHHLIUIIBI
meHemkMenTa. OCHOBHBIC dlIeMeHThl MapkeTHHra. busnec-nnan. Peknama. Konkypennus.
PoiHku ¢ MHTEHCHBHON KOHKYpeHuuei. Peinkn ¢ ocabieHHON KOHKYPEHLHEH.

Prinok kanutana. Peinok 3emin. PeiHok Tpyzaa. 3apaGoTHas riata ¥ CTHMYJTHPOBaHHE TPY/Ia.
[lposkurounsiii  MuHumyM.  3austocTh.  bespabotumna.  Buasl  6e3paboTuiibl.
[Nocyapersennas nonuruka B obnactu sansrocty. [podeorossr.

MakporKoHOMHUKA

Pons rocynapersa B skoHoMuke. Obuecrsennsle 6nara. HeobxoauMocTs peryaupoBaHus
CTENEHN cColManbHOro HepaseHcTsa. [‘'ocynapersennslii Owker. ['ocynapeTsennblii gor.
Hasnorn. Buzisl Hanoros. MuckajibHas NOAMTHKA roCcy1apeTBa.

OcHoBHBIE MAKPOIKOHOMUYECKHE npobiembl. BanoBoit BHYTpeHHH TIPOAYKT.

MakpoIKOHOMHYECKOE paBHOBECHE. DKOHOMHYECKHIT POCT. DKCTEHCHBHBIH W HHTCHCHBHBIN
poct. DAaKTOPbl IKOHOMHUYECKOTO POCTa. DKOHOMHYCCKHE IIHKITbI.

Jenbru. @ynkuun nener. bankun. bankosckas cucrema. MuHancoBble HHCTHTYTHL. BKiajbl.
Henexupie arperarbl. Monerapuas nonutnka banka Poccun. Mndnsums. Coumanbhbie
nocaeACTBUA HHQIALNH.

Mesx 1yHapoHas SKOHOMHKa

Mexaynapoanas Ttoprosis. Buemmeroprosas nonuTtHka. MexaynapoaHoe pasaeneHue
pyaa. BamorhHblii  peiHOK. OOMeHHbIe Kypchl BamioT.  Mexk1yHapoAHbIe. pacuerhl.
lNocynapcTBennas monuTHka B 00nacTH MeXAyHApoJHON TOprosiau. MexayHapoHbie
IKOHOMMYecKHe opranusaiun. ['nobanbupie sxoHOMHYeckue npobiembl. OcobeHHocTH
COBPEMEHHOI1 3KoHOMHKHN PoccHu.

YruyOnennblit ypoBeHb

(OCHOBHBIC KOHIECTIWN 3KOHOMHAKH

IMpenmer u ™eroa “KOHOMHHecKoil HaykH. CBobGoaHble M IKOHOMMHecKue Onara.
AnprepHaTHBHas CTOMMOCTh. KpuBas NpOM3BOACTBEHHBIX BO3MOKHOCTEH. DaKTophbl
NPOU3BOACTBA M (haKkTOpHBIC 10X0/bl. Beiroast odmeHa. AOCONIOTHBIC H CPABHUTCIIBHBIC
npeumyiecTBa. TUITBI SJKOHOMHYECKUX CHCTEM.

MuxkposkoHomHKa

Paunonansueiii norpedurens. [lone3nocts M norpedurensckuil BbIOOp. 3amura npas
norpeburena. Cemelinblii Owmxer. HMcrounukn cemeiHbIX [g0x0a0B. PeanbHble u
HOMHHAJIbHbIE 10X0Abl ceMbH. OCHOBHBIE BHIBI PAacxomaoB cembH. [loTpebuTenbeknit
KpeauT. InoTeunslit KpeauT.

OYHKIIMOHUPOBAaHUE phiHKA. Cripoc, BEHYHMHA CIPOCa, 3aKOH CIpOoca, HHAMBUAYAIbHLIH U
poiHouHbIi cnpoc. Tosapel 'nddena. PakTopsl cnpoca. DAacTHYHOCTB Crpoca 10 LEHE.
DnacTUYHOCTE cripoca 1o aoxoay. HopmansHeie 61ara, ToBapsl NEPBOil HEOOXOAMMOCTH U
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TOBAPBl POCKOILH. 3aMeHsIOUINE U JONMOJIHAIOLINE TOBAPBI, NEPCKPECTHAA 2aCTHYHOCTDL
CHpOCﬂ.HpB,I[IIO}KEHHe, BCIIMYHHA MPCUIOKEHHA, 3aKOH NPCIJIOKCHHA, HHOAHBHIYallbHOC
H PBIHOYHOE

npeanoxkenue. @DakTopbl NPEANOKEHHA. DIACTHUHOCTH  NpeanokeHus. PriHOuHOE
paBHOBECHE, paBHOBECHAs 1IeHa.

dupma v ee nemu. OpraHu3allMOHHO-NIPaBOBbIE (OPMbI NPEANPHATHI 1O POCCHICKOMY
3aKOHOJATeNLCTRY. DpaHuaii3uHr. DKOHOMHYECKHE U OyXTrajaTepCKue 3aTpathl ¥ MPUOBLIL.
[Tokaszarenu BeIMycKa (UPMBI: OOWIMI, CPeJHMIl M TNpeJe/bHBIA NPOAYKT NEPEMEHHOIO
(hakropa mpomsBoacTBa. 3akoH yOwiBatomieil oTAaYH. AMOPTH3AUHOHHBIE OTYMCICHHUA.
Heobparumele nsaepxku. [loctosHubie n nepeMeHHbie u3aepkku. CpejtHue U npejelibHbie
nepeMeHHble u3aepkku. Dddexkt macmtaba. [IpenenbHble H3ACPKKH U [MpejieibHas
BeIpy4Ka (pupmbl, MakcumMusanus npuObLUIH.

[peanpuHUMaTENbCTBO, €ro BHIbI U MOTHBBI. OCHOBHBIE HUCTOYHHMKH (PMHAHCHPOBAHUS
6usneca. Llennsie 6ymaru 1 peiHOK HeHHBIX Oymar. @uHaHCOBBIC MHCTUTYTHL. CTpaxoBble
yeayru. OcHoBHbIE NPUHLIMIBL MeHeUKMeHTa, OCHOBHBIE 3/1€MEHThI MapKkeTHHra. Pexnama.
buznec-nnaH.

Prinounsie crpyktypsl. CoBeprieHHas KOHKypeHuus. MoHOMoMHs, BHJIBI MOHOIOJHIA.
ueHOBaH AHCKPHMHHALIHA. MoHononueTHyeckas KOHKYPEHLIHs. ORHFOHOﬂHﬂ,
Mouonconus. [TonuThKa 3a1MTHl © AHTHMOHOTIOJILHOE 3aKOHOAATEILCTBO.

Poinku (axropoB npoussozctsa. [Tpoussoaustii crnipoc. Peiok Tpyaa. Cnpoc ¢upmbl Ha
tpya. Ilpeanoxkenue Ttpyaa s orjaensHoil Gupmbl. MunumanbHas orulata Tpyja.
Huckpumunanmus Ha peiike Tpyaa. Ponb npodcorosos. Peiku 3emin. DKOHOMHYECKas
penTa. PeiHOK KanuTana. JIHCKOHTHpOBAHHE.

MakposkoHOMHKA

Poab rocyaapcrBa B peiHOMHOI 3KkoHOMHKe. OOuiecTBeHHbIe Onara 1 BHemHUE 3(PQEKThI.
Pacnpenenenne 10x0/10B. U3mMepenne HepaBencTBa 10X010B. ['ocynapeTBeHHbli 010/15KeT 1
rocyaapersentbiit gonr. Hanorn. ®uckansnas nonuwtuka rocypapersa. MouerapHas
nonutnka banka Poccun.

OcobGeHHoCTH MakpoIKOHOMHYECKOro ananusa. IlpeicraBienne o cucreMe HALMOHAIBLHBIX
cueroB. BBII. Homuuaneubiii u peanvubiii BBII. CoBokyrnHblil cripoc M COBOKYIHOE
MPeJUI0KEHHE.

Jenbru. Jlenexusie arperarsl. OCHOBBI A€HEKHOM NOMMTHKH. banku u GaHKOBCKast cucTema.

Undnamms u aedpnammns; suasl uuuammn. [puunner undnsumun. [Nocnencrsus undnsaumm.
bespaGoruna. N'ocynapcrBennas noauTuka B 061acTH 3aHATOCTH. DKOHOMHYECKHH POCT.
DKCTEHCHBHBIH M HHTEHCHBHBIH pocT. DAaKTOPBI IKOHOMHYECKOTO POCTa. DKOHOMHYECKHE
IHKJIBI

MexayHapoaHas 3KOHOMHKa

Meskaynapoanas Topromius. [ocyaapcTBeHHas TMOJMTHKA B 00JACTH  MeXIyHAapOIHOR
toprogan. OOmeHHBI Kype BamioThl. BamoTHeii peiHOK. MexayHapoaHbie (HHAHCHIL.
MupoBass BamoTHas cucrema. MexayHapoassie pacuersl. [lnarexkHbid  OanaHc.
MeskayHapo/iHbie SKOHOMHYECKHe opraiu3aiiy. [obanbHble SKOHOMHYECKHE TIPO0OIeMbl.
OcobenHOCTHCOBPEMEHHOH 3KOHOMUKH PoccuH.

IIpaso

IIpaBo sBiseTCA OJHMM H3 3HAYUMBIX TYMAHHTAPHBIX MPEIAMETOB B CHCTEME CPEIHEro
obmero  obpazoBaHusi, TNOCKOIBKY  Mpu3BaHo  obecrneunTs  (OPMHUPOBAHHE
MHPOBO33PEHYECKOH, IEHHOCTHO-CMBICIOBOH cdepbl 00yqalonmxcs, THYHOCTHBIX OCHOB
POCCHICKOIl TIpakIaHCKOH MJICHTHYHOCTH, COLIMAIBLHOH OTBCTCTBCHHOCTH, IPaBOBOIO
CaMOCO3HAHUS, TOJEPAHTHOCTH, TPHBEPKEHHOCTH LEHHOCTAM M YCTAHOBKAaM,
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sakperieHHbIM B KoHcetnTyuun P®, rpa)1aHcKoi akTHBHOH IMO3MLMK B OOIIECTBEHHOM
KHM3HH TIPH PELICHHH 3a/1a4 B 00J1aCTH CONHAIBHBIX OTHOLICHHH.

OcHoBo#i yuebHoro npemmera «[lpaBo» Ha ypoBHEe cpeaHero o0Omero o0pa3oBaHUs SBIAIOTCH
Hay4YHBIC 3HAHHUS O TOCYIapCTBE U npase. YueOuslii npeameT «IIpaBo» Ha ypoBHE CpeqHero o61ero
0o0pa30BaHHsi MHOTOIPAaHHO OCBELIAET MPOOJEMbl MPaB 4eJI0BEKA, MOPANOK (YHKUHMOHMPOBAHUA
OpraHOB IOCYJapCTBEHHON BIIACTH, aKIEHTHPYs BHUMaHHE Ha COBPEMEHHBIX PeaslusiX ;KU3HH, 4TO
criocodcTByeT HOPMUPOBAHHIO Y 00Y4arONIHXCS TPABOCO3HAHHS H MPABOBOH KYJIBLTYPHI.

Ocoenne yuebnoro npeamera «[lpaBo» Ha 6a30BOM ypOBHE HANPABJICHO HA MOBBILICHUEIPABOBOH
rpaMOTHOCTH OOyuaroniuxcsi, (opMHpOBaHHE BBICOKOTO YPOBHS HX MpaBOBOTO BOCHHTAaHHS,
OTBETCTBEHHOCTH M COLMATBLHOH aKTHBHOCTH.

N3zydenne yuebroro npeamera «IIpaBo» Ha yriyOiaeHHOM ypoBHE MpeAnosaraeT OpHeHTHPOBKY Ha
MOJIydeHHE KOMIIETCHTHOCTEH 71 nocneayromieii npodeccnoHanbHoi JeATeIbHOCTH.

YyeOusbiii npeamer «lIpaBo» Ha ypoBHe cpeaHero ooOuero o0pasoBaHus oOnupaercs Ha
MEXKIIPE/IMETHBIC CBSA3H, B OCHOBE KOTOPLIX JICKHT OOpalllcHHe K TAKUM y4eOHBIM Tpe/IMeTaM, Kak
«O06mecTBo3Hanue», «Mctopus», «IKOHOMHKA», HTO CO3Aa€T BO3MOMKHOCTH OAHOBPEMEHHOIO
M3YYEHUS TEM I10 YKa3aHHBIM Y4eOHBIM IpPe/IMETaM.

[pumepnas nporpamma yuebHoro npeamera «IIpaso» cocrasiieHa Ha OCHOBE MO/IYJILHOI'O TIPHHIIUIIA
nmoctpoenns y4eOHOro wmarepmaza, HE 3aJaeT MOCHCAOBATENBHOCTH H3YUCHHA Marepuana,
pacnpejiesieH|si ero Mo Kjiaccam, He Onpeaeiser KOJHMYeCTBO 4acoB Ha M3y4yeHue yqeOHOro
npeamera.

[Ipnmepnas nporpamma yyednoro npeamera «llpaso» onpeaenser uuBapuanTHyio (00s3aTe/1bHYIO)
4acTh y4eOHOTO Kypca, 3a NpeaciaMH KOTOPOro OCTaeTcsi BO3MOIKHOCTH aBTOPCKOro BbIOOpa
BAPHATHBHOI COCTABAAIONIEH conepkaHus 00pa3oBaHus.

basosblii ypoBeHb

OCHOBBI TEOPHH IOCY/IAPCTBA W NIpaBa

[Tpusnakn rocynapcrtea. BuyTpennue u BHemmuue (ynkuum rocyaapersa. MopMel rocynapcrsa:
(opmel mpaBnenus, (GopMbl rocyJapcTBEHHOr0O YCTPOHCTBA, MOJMTHYECKHH pexwum. lIpusHakn
npasa. ®ynkuuu npasa. Cucrema npasa. [lpeamer npasosoro peryiauposanusa. MeToj npaBoBoro
perynuposanus. Mcrounnkn npasa. Hopmarusno-npaposoii akr. Couuanbhbie HopMbl. [lonsTue,
CTPYKTYpa M BHIbI npaBoBbiX HOpM. Cucrema poccuiickoro npasa. CyObekTel M 00BEKTbI
npasooTHowmeHuii. [TpapocnocobHOCTL, 1€ecnocoOHOCT H ACIHKTOCTOCOOHOCTh, 3aKOHHOCTL U
npasonopsiok. Ilonstue npasocosHanus. OnacHoOCTs KOPPYIIMKU JUIs Fpax/iaHuHa, obuiecTsa u
rocyapcTBa. AHTHKOPPYILHMOHHBIE MEphl, NPHHHMAEMBIE HA TIOCYJapCTBEHHOM YPOBHE.
[TpaBonapymieHns 1 I0pHANYECKas OTBETCTBEHHOCT.

KoHeTruTynnonsoe npaso

Koncruryuns Poccuiickoit @enepaunun. OCHOBBI KOHCTHTYUHOHHOTO cTposi Poccuiickoii ®enepanuu.
®opma rocyaapctBeHHoro ycrtpoiictBa P®. McTouyHnkH KOHCTHTYHMOHHOro npasa Poccuiickoi
Oepepauyn. I'paxaanctBo Poccuiickoit Menepaumu: OCHOBAHMS NPUOOPETEHUS, TPUHIUIIL,
OCHOBaHUs npekpatieHus rpaxaancrsa. [Ipasa u ceobojsl rpaxkiaanuna Poceuiickoil deneparvn.
Koncturynmonnsie o0s3anHocTH rpaxkaanuHa Poccuiicko @eaepauun. CuHcremMa OpraHoB
rocyaapctBenHoit Bnactu P®. Ilpesunent Poccuiickoii @enepauuu. denepansuoe Cobpanue
Poccuiickoii ®enepauuu. [lpasurenscrso Poceniickoit @enepanun. CTpykTypa cyaeOHON CHCTEMBI
Poccuiickoit ®Penepaunn. /leMokpaTHieckue NpUHLMMBI cyaonpon3BoacTsa. [loHsaTue, cucrema u
(YHKIMM 1paBOOXpaHUTENBHBIX opraHoB Poccuiickoil @exepauun. 3aKOHOAATEIBHBIN ITpolieCC.
W3buparensHoe npaso u uzduparensHslinpouecc B Poccuiickoit @exepaumnn. Buasl n3duparenbHbIxX
cuctem. Pedepenaym. CuctemaopraHoB MECTHOTO CaMOYIIPaB/ICHHMS.

[Tpasa yesnoBeka
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IlpaBa uyenoBeka: CymIHOCTb, CTpPyKTypa, HcTtopus. IlpaBoBoii cTaTyc 4HenoBeka M TpakIaHHHA.
Knaccndukanus npae HenoBeKa: IpaxkIaHCKHE IpaBa, MOIUTHYECKHE IpaBa, YKOHOMHUYECKHE
npaBa, colMaNbHbIE NpaBa, KyJIbTypHEIe npaBa. [IpaBo Ha OIaronpHATHYIO OKPY/KAIOLIYIO Cpey.
[TpaBa pebenka. Hapymienus npas yenoseka. MexyHapo/iHble JI0roBOPLIO 3alIUTE MPaB Ye/IOBeKa.
MesxryHapoaHas 3aniuTa nmpaB Ye/I0BEKa B YCIOBHAX BOCHHOTO BpeMeHH. OCHOBHBIC TIPUHLIHITBI
MEXKlYHApOHOTO I'YMaHHUTapHOTrO Npasa.

OcHOBHBIE OTpAaciIH POCCHICKOTO MpaBa
I'pasknanckoe mnpaBo. MCTOYHMKHM TIpaIaHCKOro mpasa. [ pakIaHCKO-NpPaBOBbIE OTHOMICHHS:
noHsTHe U BUjibl. CyOBeKThl rpakIaHCKHX NPABOOTHOMICHHH. DHU3HYECKHEe U FOPUAHYECKHE JIULIA.
['paxnanckas npaBo- " JEeCnocOOHOCTS. Oprann3aimoHHO-TIPABOBBIC thopmBl
npeanpuHUMaTensekoil  aestenbHocTH. [IpaBo cobcreennocTn. OO0s3aTENBLCTBEHHOE PABO.
[Tousitne obsa3arenscrBa. Caenkn. ['paxkaancko-npaBoroii jgorosop. Ilopsaok 3akiatoueHus
aoropopa: odepra v akuenT. 3ammnTa npas notpedureneii. Hacnenosanue. ITonstue 3aBenianus.
@opMbl  3alIATBl  TPAKAAHCKHX MpaB. ['paxaaHCKO-NpaBoBas OTBETCTBEHHOCTb. Y CJIOBHA
MPHUBJICYCHUS K OTBETCTBEHHOCTH B rpaxkianckoM npase. Cemeitnoenparo. Mcrounnku cemeitHoro
npasa. Cembs u Opak. IIpaBoBoe peryaupoBaHue OTHOWEHUH CYNPYroB. Y CIOBHS BCTYIUICHUS B
opax. TTopaaok perucrpauun 6paka. [poueaypa pacropxkenus Opaka. bpaunsiii jorosop. [Tpasa u
00s3aHHOCTH uleHOB cemMbH. OTBETCTBEHHOCTh poAMTeNeH 1o BocnuTaHuio jaeredl. Tpynosoe
npaso, McTouHMKH TpyA0BOro rpapa. Y4acTHMKH TPY/OBBIX MPABOOTHOLICHHIT: pabOTHUK M
paboroaarens. [Topaaok npuema na padory. Tpynosoit norosop. Buasl pabouero Bpemenu. Bpems
orabixa.  3apaborHas  miara.  OcoOEHHOCTH — NPAaBOBOrO  PEryjMpoBaHMs  Tpy/a
HecoBepiieHHoneTHux.  Oxpana  Tpyaa. Buasl  tpyaoBeix  criopos.  Jucumrumuaphas
OTBETCTBEHHOCTb. ~ AJIMMHMUCTpaTHBHOE mnpaBo. VICTOYHMKM aJAMHMHUCTPATHMBHOINO  mpasa.
AJIMUHHUCTPATUBHOE npaBoHapyuieHme " aJIMMHUCTPATHBHAS OTBETCTBEHHOCTh.
AJIMMHMCTPATHBHBIC HaKa3aHWsi. YTONOBHOE MNPaBO.MCTOMHHUKM YrojsoBHOro npasa. [leiicrBue
yrojouoro 3akona. Ilpusnakn w Buael npectymenuid. CoctaB npectyruieHus. YronosHas
OTBETCTBCHHOCTb. [IpUHIMNBI YroMOBHOH OTBETCTBEHHOCTH. OCBOOOKJICHHE OT YroJOBHOI
OTBETCTBEHHOCTH. Bujbl HakasaHuii B YroJOBHOM [paBe. YTroJOBHAas OTBETCTBEHHOCTb
HecosepuienHoneTuux. Hanorosoe npapo. Ilpaga m obsasannocT Hanoronnarenbmmka. Buje
nasoros. Hanorosbie npaBonapyuenus. OTBETCTBEHHOCTH 3a YKJIOHEHHE OT YIUIaThl HAJIOTOB,

OCHOBBI POCCHIICKOTO CYIONPON3BO/ICTBA

I'paxkranckoe mporeccyanbHoe npaBo. TIpHHIMIB TPaXaaHCKOTO CYI0NPOH3BOACTBA. YH4aCTHUKH
rpasxaanckoro npouecca. Ctaguu rpaxiaickoro rnpouecca. ApOUTpaKHbIii 1poiecc. YronoBHoe
npoueccyanbioe npaso. IlpuHnune!r yromoBHoro cygonpon3BojactBa. CyOBEKTEl YrolOBHOTO
npouecca. Craauu yrojoBHoro mnpouecca. Mepbl npoueccyanbioro npunyxjaenus. Cyn
nMpucsKHBIX  3acenarteneii. OcobeHHocTH  cyaeOHOro  NMpou3BojcTBa 10 jenaMm o0
AJIMUHUCTPATHBHBIX MpaBoHapymeHusX. OCHOBHbBIC BH/IbI FOPHINYECKHX TIpodeccHii.

YriyOnennstii ypoenb Teopus
rocyapcTBa u npasa
Teopun npoucxoxkaeHus rocyaapcTsa M mnpasa. [lpusHakm rocyaapcerBa. Teopum cymHocTH
rocynapcrBa. BuyrpeHHuwe w BHemHuMe (yHKmmHM rocyzmapctBa. Dopmbl rocymapcts. dopma
MpaBleHHs: MOHapXus W pecnybnuka. DopMbl rocylapCcTBEHHOro YCTPOHCTBA: YHUTApHbIE H
tdenepatuBubie rocyaapcTea. Kondenepauus. Ilonurtnueckuii pexum: JeMOKpaTHYECKHIA,
aHTHAeMOKpaTHdeckni. [ocylapcTBeHHBIH MEXaHM3M: CTPYKTypa M NpHHUMNBL [paxmaHckoe
obutecrso. IIpasoBoe rocynapcrso. [IpaBo B 00BeKTHBHOM H CyOBEKTHMBHOM cMbicie. IIpusHaku
npaBa. @yukuuu npaea. Cucrema npasa. [Ipeamer npaBoBoro perynupoBanus. MeToq npaBoBoro
perynupopanusa. Mcrounuku npasa. [IpaBoBeie cucrembl (cembn). HopmaTHBHO-IpaBOBOH aKT.
Buael HopMaTHBHO-NIPaBOBLIX akToB. [leiicTBHe

HOPMAaTHUBHO-TIPaBORBIX akTOB. ConuanbHbie HOpMbl. CTPYKTYpa H KJIaCCH(PHKAIUS TPABOBLIX HOPM.
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Cucrema poccuiickoro npasa. FOpuandeckas texuuka. Dopmbl peannszauuu npasa. Buabl u
cnocoOb!l TonkosaHus mpaBa. CyObekTel W OOBEKTHI NpaBooTHomIeHHs. [IpaBocrnocoOHOCTSH,
aeecnocoOHOCTE M AenHKTOCNOcoOHOCTh. FOpuanueckne ¢akTel. [apaHTHH 3aKOHHOCTH W
npasoriopsiika.  I[Ipasocosznanme. IlpaBosas kyastypa. IlpaBosoit wurwmmsm. Ilpasosoe
Bocniutanue. [loHsTHE KOPPYIIIMK W KOPPYNIHOHHBIX NMpaBoHapymeHuid. OnacHOCTEKOPPYNIHH
AN TpakJaHuHa, oOmiecTBa M TrOCYAapcTBa. AHTHKOPPYNIIMOHHBIE MEPbI, NMPHHUMAEMble Ha
rocyJaapcTBeHHOM ypoBHe. [IpH3Haku u BHIBI TpaBoHapyiieHnil. FOpuauueckas 0TBETCTBEHHOCTE.
[Ipe3ymmniins HEBHHOBHOCTH.

Koncrurynnonsoe npaso

Konctutyumonnoe npaso. Buawsl konctutyumii. Koncturyuusa Poccuiickonn ®Peaepainu.
OCHOBBI KOHCTHTYLMOHHOrO cTposi Poccuiickoil ®Denepaumn. @opma rocyiapcTBeHHOIO
ycrpoiictea Poccuiickoit @enepaumnn. MetouHnkn KoHCTHTYLIMOHHOrO npaBa Poccuiickoit
Qenepaupn.  [paxaanctso  Poccuiickoit  Pepepaumu: OCHOBaHHMA  NpHOOpeTeHUA,
TNIPHHIIATBI, OCHOBAHHUS TpeKpallleHus rpaxaHcTBa. [IpaBa u cBOOOABI rpaxiaHUHA
Poccuiickoii ®eaepannn. YNoJIHOMOYEHHBIH 1O npaBam uenoBeka. KOHCTHTYIIMOHHBIC
o0s3annocTn rpaxaannna P®. Bounckas 00s3aHHOCTL M ajJbTEPHATHBHAS I'DAXKIAAHCKas
cinyxk0a. Cuctema opranoB rocyaapctTseHHoi Binactu Poccuiickoii Menepaunn. IMpe3uneHr
Poccuiickoi®eiepaunu: npaBoBoil ctatyc, GyHKUHN ¥ noHoOMOuHs. BHbl napiaMeHTos.
®enepanbioe Cobpanne Poccuiickoii Desiepaiuu: CTpyKTYpa, MOJIHOMOYHUS U (DYHKIIMH.
[TpasurenscrBo  Poccuiickoit  ®exepaumn:  nopsaaok  ¢dopmupoBanusa,  obinactu
aesTenbHOCTH, crpykTypa. Crpykrypa cyneGHoit cuctembl Poccuiickoii Denepaumn.
Hemoxparuueckue npuHuunel cyaonpouspoactea. Koncruryumonnsiii Cyn Poceuiickoii
Oenepaunn.  Bepxosubiii  Cyn  Poccumiickoit  ®enepaunun.  Cucrema u QyHKuuu
NPaBOOXpaHUTENbHBIX  opraHoB  Poccuiickoit  ®exepaumun. TIpuHumnsl w0 BUJibI
IPAaBOTBOPUECTBA. 3aKOHOAATENbHBIH Mpoliece: cyObeKThbl 3aKOHO1aTeIbHON MHUIIHATHBEI,
CTAJIMK 3aK0HOAaTeIbHOrO npouecca B Poccuiickoit Pepepaunn. U3buparensHoe npaso
u3dupaTenbHblil npouecc B Poccuiickoii Menepaunn. Bujibl 1 0co0eHHOCTH H30HPATEIbHBIX
cucrem. Craaun mi3bupartesnsHoro npouecca. Boibopel. Pedepengym. Cucrema opraHoB
mecTHOro camoynpasneHus. [lpunumne mecraoro camoynpassienus. Cdepsl gesresbHOCTH
OpPraHoB MECTHOI'O CAMOYIPABIICHHS.

Mezx ynapoaHoe npaso

OCHOBHBIC TPHHLMITBI H HCTOYHUKH MEx#IyHapoanoro npasa. Cy0beKThl MEKIYHAPOIHOTO
npaa. MexJIyHapoHO-IIpaBOBOE NpH3HaHHe. MHUpHOE paspelieHHe MEX1YHapOAHbIX
cniopoB. MCTOYHMKH M OCHOBaHHMA MEXK/IYHapOIHO-NIPABOBOH OTBeTCTBEHHOCTH. [lpaBa
YeJIOBEKA: CYIMHOCTh, CTPyKTypa, uetopusa. Knaccudukanms npas genoseka. [IpaBo Ha
OnaronpusTHylo okpyxawouryto cpexay. I[Ipasa pebenka. Hapymwenuss npas uyenosexa.
MeskmyHapoanble I0TOBOPBI O 3aIIATE TPaB YenoBeka. MekayHapoaHas CHCTEMA 3alliThl
npas 4yenoseka B pamkax Opranusaumn O0beaunennsix Haumid. Pernonanbuas cucrema
3auIUTHI TIpaB 4enoBeka. PaccmoTrpenue xanod B EBponeiickoMm cyjie mo mpaBaM 4elloBeKa.
Mesxaynapoanas 3ammTa npas yenoBeKa B YCIOBHSAX BOGHHOTro Bpemenu. McTounukuu
MPHHLMATIE MEXIYHAPOAHOr0 ryManuTapHoro npasa. Mexaynapoansiii Komurer KpacHoro
Kpecra. YuacTHHKM BOOPYKEHHBIX KOH(IHKTOB: KOMOATaHThl M HEKOMOATaHThl. 3amuTa
KEPTB BOMHBL. 3allMTa IPAKIAAHCKHMX O0BEKTOB M KYJIBTYPHBIX [IEHHOCTEH. 3arnpelieHHble
CPE/ACTBA U METO/bI BCACHHSA BOCHHBIX JCHCTBUIA.

OCHOBHBIE OTPAac/H POCCHIICKOTO MpaBa
I'pasknanckoe mnpapo: mnpeiAMeT, MeTO], WCTOYHMKH, MPHHUMIBL BuHAbl rpaxaaHcko-
npaBoBeIX OTHOWEHHIH. CyOBeKThl rpakJaHCKHX NpaBooTHomleHHi. Dusndeckue IHIIA,
[lpu3naky W BHABI OPHAMYMECKMX IMIL [pakaaHckas mnpaBo- W 1€ECTIOCOOHOCTD.
Opranu3aiiMoHHO-NpaBoBeie  (HOpMBI  NIPEANPHHUMATENILCKON  JesTensHoCTH.  [TpaBo
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cobctBennocTH.  Buael  npaBomoumii  coOcTtBeHHMka.  @Dopmbl  COOCTBEHHOCTH.
Obs3arenbcTBeHHOE NPaBo. Bu/isl 1 OpMBI CEI0K. Y CIIOBUS HEAEHCTBHTEILHOCTH CJIEJI0K.
Pectutyuus. I'paxnancko-npaBoBoii goroop. Ilopsmok 3aknroueHus qoroBopa: odepra u
akuent. Hacnenosanme. 3asemanue. CrpaxoBanue W ero BHAbl. POpMbI  3alUTHI
rpakaaHckux npas. ['paxkaaHcko-nipaBoBas OTBETCTBEHHOCTD. 3allluTa MpaB noTpeduTenc.
Henpeononumas cuna. [lpaBo Ha pe3ynbTarhl MHTEIEKTYANBHON AEITEILHOCTH: aBTOPCKHE
¥ CMEKHBIE TIpaBa, MaTeHTHOE MPaBo, Hoy-xay. [IpeameT, MEeTOI, HCTOYHHUKH M TIPHHIIUATTBI
cemeiinoro npaBa. Cembs u Opak. [IpaBoBoe perynmpoBaHHe OTHOLICHHH CYNPYTOB.
bpaunbiii qorosop. Yciosus BeTymuieHus B Opak. [lopsaaok peructpaumu M pacTOpKEHU
Opaka. [lpaBa u o00s3aHHOCTH uileHOB ceMbH. JlWIIeHHE POIUTEIBCKHX IPAaB.
OTBETCTBEHHOCTh POAWTENICH 10 BOCNHTAHHIO aetei. PopMbl BOCHHMTAHMA JACTEH,
octaBuIAXcs Oe3 monedyeHus poauTesnei. YceiHOBIeHHE. Onieka M TONEYHTENbCTBO.
[Ipuemnas cembsi. McTOUHMKH TPYAOBOTO MpaBa. YYacTHHKH TPYJOBBIX MPABOOTHOILICHHI:
pabotauk n padortoaarene. Ilpasa n oba3annocT padorunka. Ilopsaaok npuema na pabory.
TpynoBoii 10roBop: NpH3HAKH, BHIBI, TMOPSAAOK 3aKiOueHHs W rnpekpauienus. Pabouee
BpeMs 1 Bpemst oTabixa. Ceepxypounas pabota. Buanl Bpemenu o1/ibixa. 3apaboTHag niara.
OcobeHHOCTH NPaBOBOrO PeryjaupoBaHns Tpy/ia HECOBEPIICHHONCTHHUX. TpY/10BBI€ CIIOPHI.
HucuuruinHapHas OTBeTCTBEHHOCTH. McTouHMKN M CyOBEKThl aIMUHHCTPATHBHOIO TpaBa.
Metos aaMUHHMCTPATHBHOTO peryaupoBanus. [Tpu3Haku U BHIABI AJIMHHHCTPATHBHOIO
HpaBDHap}"[HE!HPISI. A,E[MHHHCT]JE!TP[BHEIH OTBETCTBCHHOCTE H aI[MHHHCTpaTHBHbIe HaKa3aH#W,
[IpuHumMnBl 1 MUCTOYHUKM yrojoBHOro npasa. [leiicTBue yronouoro sakosa. Ilpusuaxwu,
BH/II M COCTAB MPECTYIUICHHS. YTOJOBHas OTBETCTBEHHOCTh. BHJbl Hakazauuii B
YroJOBHOM TMpaBe. YTONOBHas OTBETCTBEHHOCTh HecoBepiueHHoneTHuX. (Munancosoe
npaso. IlpasoBoe peryauposanne OankosBckoit aestesnbHOCTH. CTpykTypa OaHKOBCKOMH
cucremsl PO, [Tpasa u 06s3aHHOCTH BKIaA4HKOB. McTouHHKH HasloroBoro rnpasa. CyOobeKTsbl
M 00BEKTHI HANOroBbIX npaBooTHomeHuil. Ilpasa n obs3aHHOCTH HaNOTONIATENbLIHKA.
@unancossblii ayaut. Buael Hanoros. Hanoroseie npasonapymenns. OTBETCTBEHHOCTDb 3a
YKJIOHEHUE OT yruiathl HajuoroB. JKuamuueie npasootHoueHus. OOpasoBarebHOE MPaBo.
[TpaBa 1 06sA3aHHOCTH Y4aCTHUKOR 00pa30BaTe/ILHOIO rpouecca.

OCHOBBI POCCHIICKOTO CY/IONPOH3BOJICTBA

Konerurynonnoe cynonpounssoiactso. IlpeaMer, HCTOMHMKHM W NPUHLMIIBL  FPaKIAAHCKOTO
npoteccyaibHoro npasa. Craauu rpaxaanckoro npouecca. ApoUTpax)HOE MPOLECCyaibHOE MPAaBo.
[IpuHimnel 1 cyGBEKTH YTONI0BHOIO Cy10npon3soAcTBa. OcoGeHHOCTH NPOLECCYATbHbIX JASHCTBII
¢ ywactueM HecoBepuieHHoJeTHHX. Crajauu yrosoBHoro nporecca. Mepbl npoueccyansHOro
npunyxkaeHus. Cyn npucskaelx 3acenaresneii. OcodenHocTH cy1ebHOro Mpon3Bo/ICTBA 10 JieaM 00
aJIMHHHCTPATHBHBIX TpaBoHapymenusx. FOpuanueckue npodeccuu: cyabu, alBOKaThl, HPOKYPOPbI,
HOTapHychl, cieaosatesn. OcoOOeHHOCTH NPO(eCCHOHANILHON JIEATEILHOCTH FOPHCTA.

O0mecTBoO3HaAHNE

YueOHblii npeamer «OO01IECTBO3HAHNE) 3HAKOMHT 00y4alONIMXCS ¢ OCHOBAaMH JKU3HH 0O0ILECTBa, C
KOMIUIEKCOM COIMAIbHBIX, OOIIECTBEHHBIX M I'YMaHHTapHBIX HAYK, KOTOpble OyAyT H3y4aThCA B
By3ax. YueOHbll npeamer «O0uiecTBo3HaHHE» ABIACTCS MHTEIPATUBHBIM, BKJIIOYACT AOCTHIKEHHS
pa3smTHuHBIX HayK ((Haocoduu, 3KOHOMHKH, COLMOIOTHH, MTOITUTOIOTHH, COLIHAILHON NICHXOIOTUH,
npaBoBenenus, dunocoduu), 4TO NMO3BONSET NMPEACTABUTHL 3HAHMA O uelOBeKe M obuiecTBe He
OJIHOCTOPOHHE C MO3HIIMHA Kakoi-Tnho 0IHOH HayKH, a KOMIUTEKCHO. JlaHHbIiH moaxo/ cniocobcTByeT
(hOpMHPOBaHHIO y 00YYAIOMIUXCSA ETOCTHOH HAYYHOIH KapTHHBI MHPA.

Conepkanne yuebHoro npeamera «OOmiecTBoznaHue» Ha 0a30BOM ypoOBHE cpeaHero obuiero
obpa3oBaHus oOccMeYNBacT NPEEMCTBEHHOCTD 10 OTHOIICHHIO K COACPKaHHIO

yueOHOTO mnpeamera «OOiIecTBO3HAHWE» HA YPOBHE OCHOBHOTO 00ImIero o0pa3zoBaHus ITyTeM
157



yriayOJI€HHOTO N3Y4YE€HHs paHee H3y4eHHbBIX 00BEKTOB, PACKPHITHS Psiia BOIPOCOB Ha 00JI1€€ BEICOKOM
TEOPETHYECKOM YPOBHE, BBEICHNA HOBOTO CO/ICP/KAHHS, PAaCIIMPEHUS NMOHATHHHOIO anrnapara, 4ro
MTO3BOJIMUT OBJIAJIETh OTHOCHTEJILHO 3aBEPIICHHON CHCTEMOH 3HAHWUH, YMEHHWH M NPEICTaBICHHH B
obJracTH Hayk O npupoje, odlecTse U yenoseke, chopMUPOBATE KOMITETEHTHOCTH, MO3BOJIAIOIIHE
BBINTYCKHUKAM OCYIIECTBIATh THIUYHBIC COLHATBHBIC POJIH B COBPEMEHHOM MHPE.

3ajauaMu peanu3aiu NPUMEPHOI nporpaMMbl yaeOHoro npeamera «OO01IecTBOZHAHUSI»HA YPOBHE
cpejtHero obuiero odpasoBanus ABISIOTCA:

(hopMupoBaHKE Yy 00YHaIOUINXCS [IEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPAKAIONIMX JTUYHOCTHBIC M
IPaXkKIaHCKHE MO3HIMH B ASATEIBHOCTH, MPABOCO3HAHMUSA, IKOJIOITHYECKON KYJIbTYPbl, ClIOCOOHOCTH
CTABUTB LIEJIM M CTPOUTH KH3HEHHBIE IUIAHBI, CITOCOOHOCTH K OCO3HAHHIO POCCHICKOM IPaK1aHCKON
HACHTHYHOCTH B MOJHUKYILTYPHOM COIIMYME;

(opmupoBanue 3HaHuii 00 OOIIECTBE KaK UENOCTHONH pa3BHBAIOLIEHCS CHUCTEME B EIHHCTBE W
B3aMMO/ICIICTBMM €ro OCHOBHBIX c(hep U HHCTHTYTOB;

oBJIajicHie 0a30BLIM MOHATHITHBIM ANNAPATOM COLHAIBHBIX HAYK;

OBJIAJICHHE YMEHUSMH BBIABISATH TPHYHUHHO-CIECACTBEHHBIE, (YHKUHOHAIbHBIC, HEPAPXUUYECKHE U
ApyTHE CBA3M COLMAIBHBIX O0BLEKTOB H MPOLIECCOB;

(hopMHpOBaHHE NMPEACTABICHUI 00 OCHOBHBIX TEH/ICHLMAX H BO3MOXKHBIX IEPCIECKTHBAX PA3BHTHA
MHMPOBOIro coo0uiecTsa B r100a/ibHOM MHPE;

(hopmupoBaHue npejacTaBieHnil 0 METOAaxX MO3HAHHSA COLMATBHBIX SBJISHUI M [TPOLIECCOB;

OBJIAJICHHE YMEHHMAMH TNPHMEHATH [OJIyY4eHHbIC 3HAHUA B TOBCEAHEBHOH MKH3HH C Y4YeTOM
I'paXkIaHCKHX M HPABCTBEHHBIX LICHHOCTEH, MPOrHO3HPOBATH MOC/CACTBHA IIPUHUMACMBIX PCIICHHI;

(opMHpOBaHHME HABBLIKOB OLEHMBAHMS COLMAIBLHON MH(pOPMALMM, YMEHHH nouckauHdopmaumu B
MCTOYHMKAX PA3/IMUHOTO THNA JUISl PEKOHCTPYKLUMH HEAOCTAIOLUUX 3BEHLEB CLEIbIO 00BICHEHUS
H OLICHKH Pa3HO000pa3HbIX ABICHHH M MPOLIECCOB 00IIECTBEHHOTO pa3BHTHA.

[Mpumepnas nporpamma yuednoro npeamera «O0mecTBo3HaHne» (BKJIKOYas YKOHOMUKYH PABO) JUIs
Ga3oBoro ypoBHsi cpejiHero obuiero obpa3oBaHus COCTABICHA HA OCHOBE MOJY/ILHOrO MPHHIIMIIA
MmocTpoeHns ydyeOHOro Marepuana, HE 3aJaeT MO0CJIeJ0BATEIBHOCTH M3YUEHHS MarepHala,
pacnpeie/icHus ero 10 KjaccaM, HE ONPEACseT KOJMYECTBO YacoOB Ha M3ydeHHUE YueOHOro
npeamera.

[Ipumepnas nporpamma  yuebHoro npeamera «OOIIECTBOZHAHNUE» ONPEACISAET HHBAPHAHTHYIO
(oOs3arenbHy0) 4vacTh yueOHOro Kypca, 3a MpeaeJaMH KOTOPOro 0CTaercs BO3MOKHOCTh
ABTOPCKOro BeIOOpa BApUATHBHOI COCTaBIISIIONICH co/IepKaHnus 00pa3oBaHMsl.

bazosslil ypoBeHb

Yenosek. Yenosek B cHcTemMe 001LIECTBEHHBIX OTHOILIEHHH

Yenosex kak pe3ynsTaT OHOJOTHYCCKOH H COUMOKYALTYpHOH sBomouuu. [loHsarue kynasTypel.
MarepuanbHas ¥ JyXOBHas KyJabTypa, MX B3auMOCBA3b. POpMBI M BHbLI KYJbTYpbl: HapojHasi,
MaccoBasi, JJIMTApHAs; MOJIOJEKHas CYOKy/IbTypa, KOHTPKYIbTypa. MHoroodpasue u juasnor
KynbTyp. Mopans. HpasctBennas kyneTypa. HckyccTBo, ero ocHoBHbIe (yHKumuu. Pemurus.
Muposbie penuruv. Pornb penurum B ku3Hu oOmectsa. CouManusaums HHIAWBHIA, arcHTbI
(MHCTUTYTHI) coumanuzaund. MeieHne, (GopMel M METOABl MBILUICHHA. MBIIUICHHE H
AeSTeNbHOCTL. MOTHBALIMS JEATEILHOCTH, noTpedHocTH 1 uuTepecsl. CBoGOAA U HEOOXOAUMOCTE B
qesioBeuecKoi aestenbHOoCcTH. [lo3nanue mupa. @opmel noszHanus. [loHaTHe HCTHHBI, ee KPUTEPHH.
AOcom0THAsA, OTHOCHTEIbHAS UCTHHA. Buasl yenosedeckux 3HaHuii. ECTeCTBEHHBIE M COLHAIIBHO-
rymaHuTapHblie Hayku. OcoOeHHOCTH HAYYHOrO M03HAHUA. Y POBHHHAYYHOTO 1o3Hanug. CriocoOsl 1
METO/bl Hay4YHOTO rno3HaHusa. OCoOCHHOCTH COLMAIBHOrO MMo3HaHusA. JlyXoBHAasA JKH3HE U JYXOBHBIH
mup 4enoBeka. OOHIECTBEHHOE M HMHAMBHAYAIbHOE CO3HaHHe. MHPOBO33pEHHE, €ro  THIIBL.
CaMOCO3HaHHe MHAMBHJA H COLHAJIbLHOE [OBEJACHHE.

CounanbHeie 1eHHOCTH. MotuBel ¥ npeanouteHusi. CBoboja W OTBETCTBEHHOCTH. OCHOBHBIC
HampaBjieHUus pa3BuTHsA oOpasoBanusa. DyHKUHHM 00pa3oBaHMs KaK COIMHANBHOTO WHCTHTYTA.
OO01uecTBeHHasA 3HAYHMOCTD M JIHYHOCTHBIH CMBICT 00pa30BaHMs. 3HAHMA, YMEHHS U HABBIKY JIIOCH
B YCIOBHSAX HH(OPMAIIMOHHOTO 00IIECTBa.
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OO01ecTBO KaK CJI0KHAsA JHHAMHYECKas CHCTEMA

CucrtemHOe cTpoeHHe OOIIecTBa: JNMeMeHTH W ToicHcTeMbl. CONHAnbHOE B3aUMOJEHCTBHE H
obuiecTBeHHble  oTHOUIeHHWss.  OCHOBHBIE  MHCTHUTYTBI  oOumiectBa.  MHOroBapHaHTHOCTH
OOIIECTBEHHOTO pa3BHTHA. DBOMIOUHSA W PEBOMIONHS Kak (OPMBI CONHAIBHOTO H3MCHCHHS.
OcHoBHbIE HanpaBieHUs OOIIECTBEHHOrO pa3BHUTHS: 0O0IIECTBEHHBINH Mporpecc, 0OLECTBEHHbIN
perpecc. Dopmel conmanmsHOro mporpecca: pedopma, pesomonus. Ilpomneccsl rnodanuzaym.
OcHoBubie HanpaBnenns rnobammsanun. [locnencTsusa rnodanusanun. OBmECTBO H YENTOBEK MEpes
JIMLIOM YTpo3 U BbI30BOB X XI Beka.

DKOHOMHKA
DKOHOMHKA, 3KOHOMHYECKas HayKa. YPOBHH 3KOHOMUKH: MHKPOIKOHOMHKA, MAKPOIKOHOMHKA.
MdaxTopsl npousBoacTBa U (akropHbie 10Xx0akl. Crpoc, 3aKOH cnpoca, (akTopsl, BAMSIOIIWE HA
(dopmuposanue crnpoca. [lpeanoxkenne, 3akon npeanoxenns. PopMHPOBAHHE PHIHOYHBIX LIEH.
PaBHoBecHas 1eHa. Buasl u (YHKUMH pPLIHKOB. PBIHOK COBEpIICHHOW H HECOBEpPLICHHON
KoHKypeHuuH. IlonuTHka 3amMThl KOHKYPEHIIHH H AHTHMOHONOJBHOE 3aKOHOATE/IbCTBO.
PbiHOUHBIC OTHONICHMS B COBPEMEHHOH 3KoHOMHKE. Dupma B s5koHOMUKE. DOHJIOBBIH PBIHOK, €I'0
MHCTPYMEHTbI. AKuuH, obnurauuu u japyrueueHnsie Oymaru. [peanpusrue. DkoHomuveckne u
Oyxrantepckue u3iepKku 1 npuobLib. [TocTosHHbIe H nepeMenHbIe 3aTpaThl (M3/1epiKKH). OCHOBHbIE
HCTOYHHKH C])HHEI.HCHpDBaHHH O6usHeca. OcHOBHBIE IIPHHLHIIBI MCHCIZKMCHTA. OcHOBBI MapKCTHHIA.
®unancoBblii pbiHOK. bankosckas cucrtema. Llentpansubiii 0ank Poccuiickoit denepauuu, ero
3a1a4M, QYHKIHH H poJib B DaHKOBCKOI cucteme Poccun. @HHAHCOBBIC HHCTUTYTHI. BHJIbI, IPUYHHBI
1 nocneacTsus uHpasumMn. PoiHok Tpyaa. 3auarocts M Oespabortuua, Buabl Oe3paboTHLbL
['ocynapcreennas nonaurtuka B oGnactv 3aHsTOoCTH. PaumoHasbHOE IKOHOMHHUECKOE MOBE/ICHUE
cobcrBeHHuKa, paborHuka, norpeburTens, cembsHuHa. Poab  rocypapctBa B DKOHOMMKE.
O6mecrsennsle Onara. Hanorosas cucrema B PD. Buasl nanoros. @yuxuuu wanoros. Hamnoru,
yilauuBaembie npeanpuatHaMu. OCHOBbI JIGHEKHOH M OHOJUKETHOH NOJIMTHKH TrocyaapeTsa.
Henexno- KpeauTHas (MoHeTapHas) noauTHka. ['ocynapcrBenHslii O1o/uker. ['ocynapcTBeHHBINH
A0Ar.  DKOHOMMYEcKas jestensHocTh M ee  u3mepurenu. BBII wm BHII — ocuoBHble
MAKpPOIKOHOMHYCCKHE MOKa3zaTe/H. JKOHOMHUYECKHH pOCT. DKOHOMMYCCKHE UKL, Muposas
HKOHOMHMKA.  MekIayHapoaHas  CHEHHAJM3ALMA,  MEAKJYHAPOJAHOE  pasiejeHue  Tpyua,
MEX/LYHApO/HAsl TOProBiis, 3KOHOMHYECKas MHTEerpaius, MHUpoBOil pbiHOK. ['ocynapcrseHHas
MMOJIMTHKA B 00JacTH MEXKAyHApOJAHOIH TOproBan. [nobanbHbie SKOHOMHYECKHE MPOOIEMBI.
Tennenuun sxoHOMHUYECKOr0 passuTus Poccuu.

CoupmanbHbie OTHOILICHUS

CoumanbHas cTpykTypa obuiectBa u coumanbhbie otHomeHus. CoumanbHas crparndukanms,
HepaBeHCTBO. ColManbHbIE TPYINbLL, UX THIBL. Mosogexs Kak counanbHas rpynmna. ConuanbHbIi
KOH(GIUKT. Bujbl couHanbHbIX KOHGMUKTOB, uX npuduHbl. CrocoOwl pazpenieHus KOH(IUKTOB.
CoumanbHble HOPMBI, BWIbI COUMaNbHBIX HOpM. OTKIOHSAIOIEECH MMOBEACHUE (JIEBUAHTHOE).
CoumanbHblil KOHTPOIL H CaMOKOHTPO/db. CoumanbHas MOOWIBHOCTB, €¢ (JOPMBI M KaHalbl B
coBpeMeHHoM  oOuiectBe.  DTHMHeckHe  o0wHOCTH.  MeKHAlMOHAIBHBIE  OTHOIIEHMS,
3THOCOIHAJIbHBIC KOH(UIMKTBI, MyTH UX paspeiucHia. KOHCTHTYIHOHHEBIC NPHHLIMIBI HALTHOHATBHON
nonutuku B Poccuiickoii ®enepannn. Cembs 1 Opak. TeHICHIIMN Pa3BHTHS CEMBH B COBPEMEHHOM
mupe. [Ipobnema Henonubix cemeil. CoBpemeHHas Aemorpaduueckas cutyauus B Poccuiickoii
®enepaunn. Penuruosseie o0beaAnHeHHS U opranu3auui B Poccuiickoi Peaepanun.

Momurrka

[Monutuueckas  gestensHOCcTh. [lonuTHyeckwe  WHCTHTYTHL.  [loMMTHYECKHE — OTHOMICHMA.
[MonuTuueckas BnacTh. [lonmuTHueckas cucrTeMa, ee CTpykTypa M GyHKuuMH. ['OcymapcTBo Kak
OCHOBHOW MHCTHUTYT MOJUTHYECKOH cucTeMsl. ['ocynaperso, ero gyuxuuu. [TonmutHueckuii pexum.
Tunonornss NONUTHYECKHX PEKUMOB. JIeMOKpaTHs, €€ OCHOBHBbIC IICHHOCTH W TPU3HAKH.
M3buparensHas cucrema. Tunbl M30MpaTeNbHBIX CHCTEM: M@KOpPHUTApHas, MPONOPUMOHATILHAS,
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cmemiannas. MsOuparenshas kamnanus. ['pakaanckoe oOIIECTBO M IIPABOBOE TIOCYAAPCTBO.
[TormTHueckas 3nMTa W NOJIWTHYECKOE JHAepcTBO. Tunonorus nujaepcrsa. [lonurudeckas
ujeonorusi, ee poib B obOmiecTBe. OCHOBHBIE HACHHO-TIOIUTHYECKHE TEUYEHHS COBPEMEHHOCTH.
[TonurHuaeckre napTuu, UX npusHaku, GyHKnH, Kiaccuuraiims, BUabl. TUIBI MapTHITHBIXCHCTEM.
[loHATHE, nNpHU3HAKH, THUNOJOTHS OOUICCTBCHHO-TMIOJIMTHYCCKUX ABMKeHuH. [lonutudeckas
ncuxosorus. Ilonutnueckoe nosenenne. Ponb cpeactB MaccoBoit MHGOPMALKMHUB MOJUTUYECKOH
#u3HK obmecrsa. [Tomutnuecknit npouecce. [Tonrutnyeckoe yuactue. AGceHTEn3M, ero NPUIUHBI U
onmacHOCTh. OcoOEHHOCTH MOIMTHYECKOr o npoiiecca B Poccum.

[IpaBoBoe peryaMpoBaHne 00IIECTBEHHBIX OTHOWICHHH
IlpaBo B cucrteme commanbHeix HOpM. CHcTeMa pOCCHICKOrO TpaBa: SIEMEHThl CHCTEMBbl MpaBa;
4acTHOE M NYyOIMYHOE NpPaBO; MaTEpHAIbHOE M mpoleccyanbHoe mnpaso. McTouHuku npasa.
3akoHoTBOpYeckHil npouecc B Poccuiickoit @enepauun. ['paxkaancreo Poccuiickoilt denepanun.
Koncrurynonnsie npaBa m odssanHoctd rpakaannna P®., Bownckas o0sszannocts. Boennas
ciyxkba 10 KOHTpakty. AJibTepHaTHBHas rpaxiaHnckas cnyxkba. Ilpasa u oO6si3aHHOCTH
Hajoronaatensimkor.  KOpuanueckas OTBETCTBEHHOCTh 3a HAJIOTOBBIC MPAaBOHAPYIICHHUA.
3aKOHO/IATENALCTBO B Chepe aHTHKOPPYNIHOHHOH IOJIHTHKHM IOCYAapCTBa. DKOJIOrHYeCKoe npaso.
[TpaBo Ha OnaronpUATHYIO OKPYKAKOIIYIHD Cpeay H crnocoObl €ro 3alUThl. JKOIOTHYCCKHE
npasonapyuienus. I'paxkaanckoe npao. I'paxknanckue npasooTHomierns. CyObeKTsl rpak1aHCcKoro
npaBa. Hmymecrsennsie mnpasa. [lpaso cobGcreennocTn. OcHoBanus npuobpereHus rpapa
cobctennoctn. [lpaBo Ha pesynbraThl MHTEWIEKTYanbHOI aesrensHocTH. Hacnenosanme.
HenumymiecTBenubie npasa: 4ecthb, J0CTOMHCTBO, MMs. CrocoObl 3allMThl MUMYIIECTBEHHBIX W
HeMMYLIEeCTBeHHBIX npaB. OpraHu3aunoHHO-npaBoBslie Gopmbl npeanpusTuii. Cemeitnoe npaso.
[Topanok n ycnosus sakmouenus M pactopxenus Opaxa. IIpaBosoe perynupoBaHue OTHOLICHHH
cynpyros. Ilpasa u oOs3annoct poamreneit u jaereid. Ilopsjgok npuema Ha oOyueHue B
npodeccnonaibHbie 00pa3oBaTeNbHbIC OPraHU3alHKu H 00pa30BaTe/IbHBIC OPraHU3alMKY BLICIIErO
obpaszoBanna. Ilopaaok  okasaHus  rulaTHBIX — oOpasoBaTteNbHBIX  ycayr. 3aHATOCTH M
TpyjpoycTpoiicTso. [Topaaoknpuema Ha paboTy, 3aKIIOUEHHS U PACTOPKEHUSA TPY/I0BOI'O JJ0TOBOPA.
[IpaBoBble OCHOBBI COLMAIBLHOH 3alMTBI M colMaibHOro obecniedenuns. ['paxaanckue cropsl,
nopaaok ux paccmorpenus. OcHOBHbIC mNpaBMja W NPHHLMNLL  PAK/IAHCKOro Mpolecca.
OcoGeHHOCTH aJIMHHHUCTPATHBHOH topucankimuu. OcobeHHocTH yrosoBHoro mnpouecca. Craaun
yrojoBaoro  nponecca. Koncturynmonnoe  cyaonpoussojctso.  Ilousitue w0 npeamer
MEXK/IyHapOHOTO NpaBa. MexkIyHapo/Has 3alHTa 1paB 4eJ0BEKa B YCJIOBHAX MHPHOTO H BOCHHOIO
Bpemenn. [IpaBoBas 6a3a nporusoaeiicTeust Teppopusmy B Poccuiickoit ®eaepaunn.

Poceust B Mupe6
IlpumMepHas nporpamMma ydeOHOro npeamera «PoccHs B MHpe» Ha YPOBHE CpeJHEro oOuiero
obpazoBanus paspaborana Ha ocHoBe Tpeboanuii ®IOC COO, a Takke ¢ y4yeTom

5Kypc «Poccus B mupe» B Hactm ucropun Hose#iero BpemMeHH COBHAAAET IO

coziepxanuto ¢ kypcom «Hcropus» (6a30Beli YPOBEHBD).

OCHOBHBIX 110/1X0/10B KOHLIENIMH HOBOrO y4eOHO-METOAMYECKOro KOMILJIEKCa M0 OTEYECTBEHHOH
HCTOPHH.
Mecto yuednoro npeamera «Poccusi B Mupe»
IMpenmet «Poccust B MUPE» HU3YHAETCS HA YPOBHE cpeaHero obmero o0pazoBaHus BkayecTse yueOHOTo
npeamera B 10—11-x knaccax.
IIpeamer «Poccusi B Mupe» H3ydaeTcsi Ha 0a30BOM YPOBHE U BKJIKOUAET B ce0s 00s3aTeTbHBIA yUeOHBIH
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kypce «Poccus B mupe» («Mcropusi Poccuu B MHpPOBOM KOHTEKCTE»), @ TaKKe BO3MOKHbBIC
3]IeKTHBHBIE KYPChI, pa3paboTaHHBIE B €r0 pa3BUTHE 0 BEIOOPY 00pa30BaTe/IbHOI OpraHHu3alnm.

O06mas xapakTepicTHKA

B coorsercteun ¢ TpedoBanusmu @DejgepanbHoro 3akona «0O0 obpazopanun B Poccuiickoii
GOenepaunny, PI'OC COO, uenbio peaau3anvi OPHUMEPHOH MOporpaMMbl ydyeOHOro mnpeaMera
«Poccus B mMupe» Ha 0a30BOM ypoBHE cpeiHero oduiero obpa3oBaHus ABJISETCS JOCTHKEHUE
oOyualommMuca pe3ynbTaToB H3ydeHHs mpeamera «Poccus B MHpE» B COOTBETCTBHH C
tpeboBanmnsamu, ycranosiaeHasiMu ®T'OC COO.

OCHOBHBIMH 3a/la4aMM  peayM3alMi [PHMEPHOH MporpaMMsl  y4eOHOro npejaMera

«Poccus B Mupe» (06a30Bbli YPOBEHSB) SBIISAIOTCS:

(opmupoBanue npenctasiaeHuii 0 PoccHu B pasHbie HCTOPHYECKHE NMEPHOIBI HA OCHOBE 3HAHWUMN B
obnactu 00uIECTBO3HAHMS, HCTOPHH, reorpaduu, KyJIbTYPOJIOTHH U 1P.;

(opmupoBaHHe 3HaHHI O MecTe M ponn PoccuH Kak HEOTbeMJIEMOH YacTH MHPAB KOHTEKCTE
MHPOBOTO  pa3BHTHA, KaK OINpEAe/IAoIero KOMIOHEHTa  (OPMHUPOBAHHA  POCCHHCKOM
HJICHTUYHOCTH

(hopMupoBaHHEe B3rNsga HA COBPEMEHHbIH MHP C TOYKH 3peHus uHTepecoB Poccuu, moHuMaHus ee
MPOULIOro U HACTOALIETO;

(opMHpOBaHHE TIPEJICTABICHHIT O €INHCTBE H MHOro00pa3uH MHOTOHALMOHAIBHOIO POCCHICKOIO
Hapo/a; NOHUMAHHE TOAEPAHTHOCTH U MYJIBTHKYJILTYpaiU3Ma B MUPE;

(popMHpOBAHME  YMEHMIl  HMCNOJB30BAaHUS  IIMPOKOIO  CIEKTPa  COLUMAIBHO-IKOHOMUYECKOI
HH(pOpPMaLMK Ul AHATM3a U OLICHKH KOHKPETHBIX CHTYALHI MPOILLIOro H HACTOAIICIO;

(opMHpOBaHHE YMEHUI CPABHUTEIBHOIO AHAIN3A UCTOPHYECKHX COOBITHIA, TPOMCXOAUBIINX B OJIMH
MCTOPHUYECKUH MEPHOJ B PA3HBLIX COLMOKY/ILTYPHBIX OOLIHOCTSX, H AHAJIOIHYHBIX MCTOPUUCCKUX
MPOLECCOB, MPOTEKABUIMX B Pa3IHYHBIE XPOHOIOTHYECKHE MEPHO/IbI;

(popmupoBaHHe CHOCOOHOCTH OTJIMYATH MHTEPIPETALMH NPOLLIOT0, OCHOBAHHBLIE HA (PAKTHUYECKOM
mMarepualle, OT 3aBeJIOMbIX MCKAKEHHI, HE HMEIOIINX JIOKYMEHTAILHOTO MMOATBEPIKICHUS

(hopmupoBanue npejacrasieHnii 00 ocobeHHOCTAX coBpeMeHHOro riodaieHoro obinecrsa, 00
HH(MOPMALMOHHON TMOJHUTHKE M MEXaHW3Max co3flanusa obpa3a MCTOPHYECKOH M COBPEMEHHOI
Poccun B mupe;

(popmMupOBaHHE YMEHHIT PEKOHCTPYKLIMH H HHTEPIIpEeTaluy npouuioro Poccuu Ha OCHOBEUCTOUHUKOB,
B/IaJICHUE YMCHHMSMH CHHTE3a pa3sHOOOpa3HOi HCTOPHYECKOH WHMOpMALMH 11 KOMIUIEKCHOIO
AHAJIM3a MU MOJIE/IMPOBAHUS HA €€ OCHOBE BAPHAHTOB JajibHeiiero passurus Poccuu.

Heropus kak Hayka

Ucropust B cucteme rymaHuTapHbix Hayk. Mcropust kak obnacts 3HaHus. Dranbl CTAaHOBIEHUS W
pasBHTHS HcTOpHYeckodl Hayku. Mertomonorna nosmanus npouutoro. Mcropuueckuii Qakr.
Hcropuuecknii  ucrounnk. HWurepnperaumu u  danbeudukanun  ucropun.  JIuckyccHonnbie
npobinemel B MO3HaHMKM Tmpouutoro. Mcropuueckoe Bpemst M HCTOPHYECKOE IIPOCTPAHCTBO.
LluBunusanuonusie, GopMalMOHHbIE W IHKIMYHBIE TEOPHH HCTOpUYECKOro pazButus. Lluiibi
MCTOPHYECKOTOQ pPa3BHUTHA M OCOOECHHOCTH HX TMPOSABICHHA B Pa3jMYHBIX [MBHIN3ALHMOHHBIX
npoctpancTeax. Mcropus u nozHanue ucropuu. Jlis 4ero Mmsl H3y4dacm

HCTOPHID. Kak nuwercs HCTOpHA. MeTo/1b1 paﬁmu HCTOpPHKA. ApXMBbI == xpauu‘renuucmpuqecxoi‘i
naMATH HapoIa. HCTOpHﬂ H 001IECTBO.

[MpeaumBHUIM3alIMOHHAS CTaAusA HCTOPHUHU YEIOBEYECTBA

HoBble aHHBIE apXeoNOrHYEeCKHX PACKOMOK M MCTOPMYECKHX HCCIEJOoBaHUil o0 paHHell UCTOpUH
4e0BeYecTBa. APXE0JIOTHYECKHE OTKPEITHA Ha TeppuTtopuu Poccuu. Heonutuueckas pesonronms n
€e MECTO B MHPOBOIl HcTOpuH. M3MecHeHHMs B yKiIaae H3HH U (OPMaxX CONMAIBHBIX CBA3CH.
PoponnemenHbie OTHOLLIEHUS!.

[uBunuzanmn IpeBHero Mupa
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[punuuner nepuoamnsauuu apesHeil ucropuu. Mcropuyeckas kapra /[lpeBHero mmpa.
[Ipennoceuikn  opmupoBanus ApeBHeHmmX nusuiansannid. CouuainpHble HOPMBI U
AYXOBHBIE LIEHHOCTH B JIPEBHEHHMICKOM M JApeBHeKHTaiickoMm odmectBe. Dunocodcekoe
nacieue Jlpesnero Bocroka.

ApxanvHble LHMBHJIM3AalMH — TreorpadMyecKkoe TMOJOKEHHE, MaTepHallbHash KyJIbTypa,
MOBCE/IHEBHAS KU3Hb, COLMAIbLHAS CTPYKTYypa obuiectBa. JIMCKyccHs O MPOMCXOXKIAECHUH
rocymapcTea M mnpapa. Bocrounas jgecriotus. MeHTalbHbIE OCOOSHHOCTH WUBWITH3AIMI
apeBHocTH. Mudonoruyeckas kapTuHa Mupa. BocnpuaTne npocTpaHCTBA W BPEMEHH
4eJIOBEKOM JIPEBHOCTH. BO3HHKHOBEHHME MHCBMEHHOCTH H HAKOIUIEHHE 3HAHUIL.

[ueunuzaumn  JIpesHero Bocroka. @opmupoBaHHe HWHAO-OYUIHHCKOH W KHUTaHCKO-
KOH(YIIMaHCKOH IIMBUIH3ALMIA: 001ee 1 0cOOEHHOE B X03AICTBEHHOM JKU3HH U COLMAIILHON
CTPYKTYpE, COLMAIbHBIE HOPMbI M MOTHBbHI OOIIECTBEHHOIO TIOBEJCHHS 4YEJIOBEKA.
Bo3HukHOBeHHE PEINTHO3HOM KapTHHBI MHpa. JlyXOBHBIE LIEHHOCTH, (unocodckas MbICib,
KyJabTypHOe Hacneane JIpesnero Bocroka.

Antnunbsie nuBuimsaumu CpeausemHomopss. Crnennduka reorpapMuecKux YCIOBHH M
THOCOLHAILHOTO COCTABA HACEJICHHS, POJb KOJIOHW3ALWH M TOPrOBLIX KOMMYHHKALKIL.
Bo3uukHoBeHHe M pasBUTHE MOJMCHOH NMOJNUTHKO-TIPABOBOI OPraHM3alMM M COLMAIBLHOM
cTpykTypshl. Jlemokparusi 1 THpanusi. Pumckas pecnybnuka v umnepus. PuMckoe npaso.

MenTasibHbie  0ocobeHHOCTH aHTHYHOro obmecTa. Mudonornueckas KapTuHa Mupa u
(dopmupoBanue HayuHoil Qopmel Mbeinuienus. KynstypHoe u duinocodckoe Hacieane
Hpeeneii I'peunn v [peBuero Puma.

3apoxienune MYJ1€0-XPHCTHAHCKOIH JAYXOBHOI TPaJHLIH, ee PEJIUIHO3HO-
MHUpOBO33peHUeckne ocobennocT. Panuss Xpucerwanckas uepkoss. Pacnipoerpanenue
XpHUCTHAHCTBA.

Boiinbl 1 HawecTBusi Kak (PAaKTOp MCTOPUYUECKOro pa3BUTHUS B JIpeBHEM oOLIECTBE.
[Ipeanoceuiky BO3HUKHOBEHUS ApeBHUX HMniepHii. [Ipobnema uMBHIN3ALMOHHOIO CHHTE3A
(annuHHCcTHYECKHIT MUp; PuM 1 BapBapsi).

JpeBHeitmas ucropus Hamel PomHBL: niepBsie ropo/ia H rocy1apcraa.

Tpaanumonroe (arpapioe) 0dumecTso moxu CpeiHeBeKOBbS

[Mpunumne: nepuoansaummn CpeaHeBekosbs. Meropuueckas kapra cpe/iHeBEKOBOTO MUPA.

«Beunmkoe nepecesnenune Hapo0B» B EBporie u (popMUpOBaHHE XPUCTHAHCKOMH CPE/IHEBEKOBOH
LIMBUJIN3ALHH,

CkiaabiBaHue 3arnaaAHoOEBPONEHCKOro " BOCTOYHOEBPOINEHCKOro PEerHoHOB
LMBWIN3AIMOHHOIO pa3BuTus. COLMOKYJILTYPHOE M IOJUTHYECKOe BiausiHue Buszantuu.
Oco0OeHHOCTH COLMANBHOM YTHKH, OTHOLICHUS K TPYyAY M COOCTBEHHOCTH, PaBOBOMH
KYNbTYpbl, IyXOBHBIX IIEHHOCTEI B KATOJHYECKOH M NPaBOCIaBHOI TpaaHIMAX.

HopMmaHnHckuii (paktop B 0OpazoBaHuu eBporneiickux rocypapers. ObpasoBaHue rocyaapersa
Pyck 1 poss HOpMaHHCKOTO (akTopa B TOM TpoIiecce.

CraHoBJIeHHE H Pa3BUTHE COCIOBHO-KOPIIOPATHBHOIO CTPOA B €BPONEHCKOM CPE/IHEBEKOBOM
obmiectBe. Meoannu3M Kak CACTEMa COLMANBLHON OpraHu3allMi H BIACTHBIX OTHOULICHHUIL.
OcoGennocTu x03siicTBEHHOMN #H3HH. TOProBbhie KOMMYHHKALIMH B CPEIHEBEKOBOI

EBpome. OO6pazoBanue UeHTpaJIW30BaHHBIX rocyaapctB. CkiajbiBaHHE EBpOINEHCKOM
npaBoBoit Tpaauumu. Posib nepksu B eBponeiickoM cpeaHeBekoBoM oduectee. O0pa3 mupa
B POMAaHCKOM H TOTHYecKOM wuckycctBe. KynbTypHoe u ¢unocodckoe Hacineaue
eBporneiickoro CpeiHeBeKOBbS.

Ineumzanmn Bocroka B 3moxy Cpe/iHeBEKOBbA.

Xapaktep MeKAyHapoaHeiXx oTHomieHuii B CpeaHue Beka. EBpoma M HOPMaHHCKHE
3aBoeBaHus. ApaOckue, MOHIOILCKME M TIODKCKHE 3aBoeBaHusi. DEeHOMEH KpecTOBbIX
MIOXO0J0B —CTOJIKHOBCHHE H B3aHMOB/IHAHHE [IHBHIH3ALMH.

Tpanuumonnoe (arpapHoe) obmectBo Ha 3anane u BocToke: 0COOEHHOCTH COLMATBHOMN
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CTPYKTYPbI, 9JKOHOMHYECKOH JKW3HM, NOJMTUYECKMX oOTHoweHui. J[luckycens 00
YHUKQJIBHOCTH CBPONEHCKOH CpelIHeBeKOBOH IWBWIM3alMK. JlWHAMHKa pa3BHTHS
eBporneiickoro odmectBa B moxy CpenHeBekoBbsi. Kpu3uc eBponeiickoro TpaauinOHHOTO
obmecrsa B XIV-XV BB.

W3mMeHeHHs B MHMPOBOCHPUSTHH €BPONCHCKOro wuenoBeka. [IpupoaHO-KIMMaTH4YeCKHE,
IKOHOMHYECKHE, COLMATBLHO-TICHXOJIOTHYECKHE NMPEANOCHIIKH TPOLecca MOIEPHU3ALIHH.

Ocobennoctu poccuiickoro CpeHeBeKOBbs: MHCKYCCHOHHBIE MpobieMsl. ['ocynapcTBo H
obmiectBo Ha Pycn B KOHTEKcTe eBponeickoit ucropun. Pyce ynensHas: GopmupoBaHue
Pa3JIMYHBIX COLMAIBHO-TIONHTHYECKHX MOJIC/ICH pa3BUTHS PYCCKOTO TIoCcylapcTsa MU
obuiectBa. bopsba Pycu ¢ BHemHuMu BeizoBamu. Mouronsckas ummnepust, 3onoras Opa,
pycckue 3emtn: npobdsiema B3aumMoBauanua. OcodeHHOCTH npoiecca 00beAMHEHUS PYCCKUX
3eMelsib. ANbTepHaTHUBHbIC BapHaHThl pa3BuTus Poccum B KoHue XIV — XV Beke.
ConmanbHo- dkoHOMH4Yeckoe pasButTHe Poccuu. Poccusi B cpenHeBexoBoM mupe. Ponb
Hpana IV ['posHoro B poccuiickoii uctopuu: peopmsl 1 X LIeHa

Yenosek B ApeBHOCTH 1 Cpe/IHEBEKOBBE.

Hogoe Bpems

[Monstne «Hosoe Bpemsi». [Tpununnst nepuoansau Hosoro Bpemenn. Mcropuueckas kapra
Hosoro Bpemenu. Jluckyccus 00 HcTOpMyYeckoii npupoje rnpoiecca MOJAEPHU3ALNY.
Mojiepansanms  Kak  npolecc  nepexoaa 0T TPaJAMIMOHHOrO  (arpapHoro) K
MHIYCTPHAILHOMY O0IIECTBY.

Benukue reorpaduyeckue OTKpPBLITHS M HA4al0 €BPONEHCKOH KOJIOHHAILHON HKCIAHCHM.
QopMUpOBAHHE HOBOIO MPOCTPAHCTBEHHOIO BocHpusTHsS Mupa. Bimsuue Benuxux
reorpauyecKuX OTKPBITHH Ha Pa3BUTHE €BPONECHCKOro od1ecTsa.

CouManbHO-TIICHX 00T HYECKHEe, IKOHOMHUYECKHE W TeXHOreHHbie (hakTopbl pa3BepThiBaHHS
rporuecca MoIepHH3aLIHH.

Buyrpennss  xononusaums. Toproselii n  manydakTypHblii  KanuranusMm.  Onoxa
MEPKaHTHIN3MA.

Hopaiun B oOpa3se jKU3HH, XapakTepe MbILUICHHS, UEHHOCTHBIX OPHEHTHPAX M COLLMAIBHBIX
Hopmax B oanoxy Bospoxaenus wu  Pedopmaummn. CraHoBiaeHME TPOTECTAHTCKON
MOJUTHYECKOH KyJIbTYpbl M couHaibHOit 2Tuku. Buusunme Koutppedopmanun Ha
obiecTBeHHy0 ku3HbL EBponbl. Peqmruossbie BOHHBI M KOH(ECCHOHAILHBIA PaCcKoll
CBPONECHCKOro 0bmecTna.

OT COCNOBHO-NPEACTABHTENBHBIX MOHApXHH K a0COMIOTH3MY — 9BOJIOLHS EBPONCHCKOH
rocyjiapcreeHHocTH. Dopmel abconmoTH3ma. Bo3HHKHOBEHHE TEOPHUH €CTECTBEHHOIO 11paBa
M KOHLICTILIHH TOCYapCTBEHHOTO CYBEPECHHTETA.

Jluckycenn 06 ocobennoctax nepexona Pocens k HoBomy Bpemenn. Crnienmduka conmanbHo-
sKoHOMHUYecKkoro pa3suTis Poccun B HoBoe Bpemsi. @eHOMEeH pOCCHHCKOrocamMoiepiKaBms.
[ToneITKY OrpaHyYeHus BAacTH naps B nepuos CMyThI H B 3T10XY IBOPIOBBIX TEPEBOPOTOB,
npuunHbl UX Heyaad. Llepkosb, oOmectso, rocyaapcerso B Poccun XVII-XVIIIBB. Poccus
B CHCTCMC MCXK/IYHapOAHBIX OTHOIICHHMH. J[MCKYCCHM O NpHYMHAX H IOCJICACTBHAX
npucoeaunenus Yxkpanubl K Poccum. Tlpuumnbl, 0COOEHHOCTH, MOCIEACTBHS M IlEHA
npeobpasosanwmii [letpa I B ucropuueckoit Hayke. Poccus — Bennkas esponeickas Jaepxasa.

bypxyasnpie pesomounn XVII-XIX BB.: ncTOpHYECKHE NPEANOCBUIKH H 3HA4YCHHE,
MJICOJIOTHS COIMAJIBHBIX M TOJWTHYECKHX JBIbkeHui. Oco0eHHOCTH COLMANIbHBIX
ngwxkenuii B Pocecun B XVII-XVIIT BB. CraHoBieHue rpaxiaaHckoro ooOmecrsa B
EBle’ICﬁCKHX CTpaHax. (I’PIJ'IOCOCIJCKO-MHpOBUSBpeH‘{ECKHG OCHOBBI HOCOJIOIrn
[Tpocemennss.  Koncruryumonanusm.  BoO3HMKHOBEHHME — KJIACCHMYECKMX  JIOKTPHUH
nubepann3Ma, KOHCEpBaTH3Ma, CONMAIM3Ma, aHapxu3ma. Mapkcusm u  pabouce
PEBOMOLMOHHOE JABIKEeHHE. HallmoHamu3M 1 ero BausHue Ha 001IECTBEHHO-MOTUTHYECKYIO
H3Hb cTpaH EBporbl.

Texunueckuid nporpecc B HoBoe Bpems. Pa3zBuTHe KanHTaIHUCTUYECKHX OTHOIIEHUMH.
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[Tpomerninennsiii nepeBopot. Hayano cranoBienus HHAYCTpHaIbHOro oduiecTa B Poccuu.
OcoOeHHOCTH MTPOMBIIIIICHHOTO MIEPEBOPOTA.

KnaccoBasi conmansHas ctpykrypa odbmectBa B EBpone u Poccunm B XIX B. Bypxkya u
MpoJieTapuu. IBOMOLMS TPATHIIMOHHBIX COLMATBHBIX IPYIIT B HHAYCTPHAILHOM 00IIECTBE.
W3meHenue cpenbl oOuMTaHmus 4denoBeka. Ypbanusanus. ['opoackoii u cenbekuii 00pa3sl
wu3un. I[lpobnema Geanoctn u OGoratcTBa B MHAYCTpHanbHOM oOmecTse. M3menenue
XapakTepa JieMorpahdIeckux mpoieccos.

MmupoBocnpusitie 4YenoBeka WHAycTpuanbHOro ooOmectBa B EBpoe u B Poccum.
®opMHUpoBaHHE KiaccHYeCKOH HayyHOH kapTuHbl Mupa B XVII-XIX BB. KynbrypHOoe u
tunocodekoe Hacneane HoBoro BpeMeHu.

Juckyccust 0 pasnMuUHBIX MOJENAX TMEpexoJa OT TPAAHIMOHHOTO K HHIYCTPUAIbHOMY
obuiecTBy («UIeNOHAX MOJEpHU3auMKH»), crnenrduke 3THX npoueccos B Poccuu.
[IpeanockbUIkH yCKOpeHHOH MOJEpHH3ALMK B CTPaHAX «BTOPOro suienoHa». BausHue
CBPONEHCKON KOJIOHMANbHON IKCIAaHCHH Ha TpaauiIHOHHBIE oOwecTBa Bocroka.
DKOHOMHYECKOE Pa3BUTHE M OOIIECTBEHHBIC JBHKEHHA B KOIOHHAIBHBIX H 3aBUCHMbIX
CTpaHax.

DBOMIOUMS CHUCTEMbl MEAKJAYHAPOAHBIX OTHOweHMH B konue XV — cepeamne XIX B.
M3menenne xapakrepa BHewHel noiautuku B snoxy Hoeoro Bpemenu. Becrtdanbckas
chucTeMa M 3apoKIeHHe MeKIAyHapoaHoro npasa. Poceums B eBponeiickoil ¥ MUPOBOMH
noauTuke. BeHckas cucTemMa M MEpBbIH OMNBIT «KOJUIEKTHBHOH JunioMatuuy. Polb
reonoAUTHYCCKHX (akTopoB B MeaaAyHapoaHbIX oTHomieHuax HoBoro Bpemenw.
Konouwnansublii pazaen mupa.

Uuaycrpuansuoe obuiectso Bo BTopoit nososune XIX — navane XX B.

Jlnckyccus o noustun Hoseitwas ucropus. Mcropuueckas kapra BTropoii nojosunbsl XIX

—navana XX B.

[IpeAnocbUIkKH W JIOCTHKEHHA TexHH4eckoi pesomonun konua XIX B. dopmuposanue
CHCTEMBI ~ MOHOIOJHCTHYECKOTO  KamuTajJuiMa M ee¢ npoTHBopeuns. JluHamuka
IKOHOMUYEcKoro passutus Ha pydexe XIX-XX BB. U3MeHeHHs B COLMANLHON CTPYKTYpe
HHYCTpHAJILHOTO 0bLIecTBa.

Poccuiickast Bnacth U obuiectso B XIX B.: MOHCK ONTHMaJIbHOI MOJIENH 00IIECTBEHHOTO
passutus. Umnepust v Hapozasl. «Benukue pedopme» B Pocenn 1860-1870-x rr. u ux
3HaucHue. OCOOEHHOCTH YIKOHOMHYECKOTO M COLMAIbHOro passutus Poccumn B ycioBHAX
yCKOpeHust MojiepHu3auuu. [Ipeanocbuikn peBoIIOIHOHHOIO H3MEHEHHA O0MEeCTBEHHOrO
ctposi. Poccuiickue pedopmer B XIX B.: IPHUHHBI, LE/IH, TPOTHBOPEUHS, HTOTH.

Kpusuc knaccuueckux uaconorudecknx AokTpHH Ha pydexe XIX-XX BB. Ilomck HOBBIX
mozeneil obwecrBennoro passutus. OOmectBennoe aswxkenue B Poccum  BTOpO#
nonoBuHBEIXIX B. # ero cneunduka. MupoBo33peHUYECKHi KPU3UC eBporeiickoro obuiecTsa
B koHie XIX —nawane XX B. «3akar Eeponei» B dunocodckoit Meican. MopMHUpOBaHHE
HEKJIACCHYECKOH HayuyHOH KapTHHBI MUpa. MOIEpHH3M — N3MEHEHHE MHPOBO33PEHYECKHX U
3CTETHYECKMX OCHOB XY/I0KECTBCHHOTO TBOpYECTBAa. Peanu3sM B XYH0XKECTBEHHOM
TBOpyecTBe XX B.

Hapactanue rexHokpaTu3Ma ¥ HppallMOHAIH3Ma B MACCOBOM CO3HAHHH.

Crpanbl Asun Ha pybexe XIX-XX BB. Kpuszuc tpaanumoHHoro o0IiecTBa B YCIOBHAX
pasBepThIBAHUS MOJIEPHU3ALIMOHHBIX MPOLECCOB.

Cucrema MexAyHapoAHbIX oOTHoweHHH Ha pybdexe XIX—XX BB. HMmnepuanusm kax
ueonorus 1 nomutuka. bopsba 3a KonoHHanbHBIH NEpeen MUpa.

MaremaTnka: a.rlreﬁpa H Ha4Yajla MaTeMaTH4Y€E¢CKOro aHajamus3a, rcoMeTpHusa

B coorBerctBuu ¢ npunstoin KoHuenumed pa3sBuTHs MaTeMaTHHeCKoro oOpasoBaHus B
Poccuiickoii @enepannu, MaTemMaTHyeckoe 00pasoBaHHe pelaer, B YaCTHOCTH, CIIe/lyHOLIHe
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KJIIOYEBHIE 3a/1a4u:

«IPEOCTaB/IATL  KakKJAOMY  OOY4YarIIEMyCsi  BO3MOXKHOCTB  JOCTHKCHHSI  YPOBHS
MaTeMaTHYECKNX 3HAHWIi, HEOOXOIMMOTO /IS JaTbHEHINEH YCTIEIHOI )KU3HH B 00IIECTBE;

«obecreynBaTh HEOOXOAMMOE CTpaHe YWCIIO BBIMTYCKHHKOB, MaTreMaruyeckas MojAroToBKa
KOTOPBIX JOCTATOYHA UIA MPOJIO/IKEHHs 00pa30BaHKs B pa3IMYHBIX HANpPaBICHUAX H IS
NPAaKTHYECKOH HESTENbHOCTH, BKJIIOYAs NPENoJaBaHHE MaTeMaTHKH, MaTeMaTHYeCKue
uccieoBaHus, padboTy B chepe HHGOPMALTHOHHBIX TEXHOJIOTHH H JIp.»;

«B OCHOBHOM o0mieM u cpeaHem oOmem oOpa3oBaHuH HEOOXOAMMO MPEIYCMOTPEThH
MOAr0TOBKY 00Y4arOIIMXCs B COOTBETCTBUH € MX 3aIIPOCaAMM K YPOBHIO IOJArOTOBKH B chepe
MaTEeMaTHYeCcKOT0 00pa3oBaHus».

CoOTBETCTBEHHO,  BBIACAAIOTCA TpH  HanpasieHuss TpeOoBaHMii K  pe3ynbraram
MaTEeMaTH4YeCKOro 0Dpa3oBaHus:

NPAaKTUKO-OPHEHTUPOBAHHOE MaTreMaTH4yeckoe oOpa3oBaHue (MareMaTHKa Ui SKU3HH);
MaTeMaTHKa U1 HCMOJIb30BaHHUs B MPOECCHH;

TBOPYECKOE HAlpaBlieHHe, Ha KOTOPOE HalleJIeHbl Te 00yuatoniMecs, KOTOpbi¢ MJIAHUPYIOT
3aHMMATBCA TBOPYECKOH M MCCIIe0BaTeIbCKOi paboToit B obiacTH MateMaTuku, (U3HKH,
IKOHOMMKH M JIPYTHX 001aCcTsX.

DT HaAnNpaBlCHMs pealM3ylTcs B ABYX Onokax TpeGoBaHMii K pe3ylbTaTam
MaTeMaTH4Yeckoro oopazoBaHus.

Ha 6a3zoBom yposHe:

Boimyckuuk Hayuntes B 10-11-m kiaccax: juis MCNonb30BaHHs B MOBCEJAHEBHON KU3HUM
obecrieyeHHs BO3MOKHOCTH YCIICIIHOIO MPOOJIKEeHHs 00pa30BaHUsl 110 CHELHATILHOCTSM,
HE CBA3BAHHBIM C MPHKJIAAHBIM HCTIOTb30BAHHEM MATEMATHKH.

BbiyCKHUK  1MOAY4YUT BO3MOKHOCTL Hayuuthess B 10-11-m knaccax: aus pasBHTHSA
MBILIGHWSA, HCNOJNB30BAaHUS B TOBCEJHEBHOH KH3HM W oOecrevyeHus BO3MOKHOCTH
YCHEMHOro NpooKeHns 06pa3soBaHHs M0 CNEHHATLHOCTAM, HE CBA3AHHBIM C IIPUKIIAHBIM
UCIOJIB30BAHHEM MaTEMATHKH.

Ha yrinyGnennom yposhe:

Beinyckuuk nayunrcs B 10-11-M kiaccax: juis yenewHoro npojoszkeHus oOpa3oBaHus 1o
CHELHATLHOCTAM, CBA3aHHBIM C MPHKJIAIHBIM HCITO/Ib30BAHHEM MATEMATHKH.

BBIMYCKHUK TMOJYYHT BO3MOKHOCTL Hayuuthes B 10-11-m knaccax: juis obecrieueHus
BO3MOKHOCTH YCICUIHOIO NMPOJO/LKCHUA 00pa3oBaHus Mo CNELHAIBHOCTAM, CBA3AHHBIM C
OCYILLIECTBJICHHEM HAY4YHOH M HCCIeI0BATENbCKOH JCATEIBHOCTH B 00JIACTH MAaTEMATHKH U
CMEIKHBIX HayK.

B coorBerctBun ¢ @eaepanbHbpiM 3akoHoM «O0 obOpaszoBanuu B PO» (cr. 12 m. 7)
OpraHu3auMy, OCYIIECTBIAIOWME 00pa3oBaTe/IbHYIO JIEATE/IbHOCTh, PEAIH3YIOT 3TH
TpeboBaHus B 00pa3zoBaTELHOM MPOLECCE C YYETOM HACTOSMMICH NMPUMEPHOI OCHOBHOM
oOpa3oBaTe/bHOM TNpOrpaMMbl Kak Ha OCHOBE Y4eOHO-METOJHYECKHX KOMIUICKTOB
COOTBETCTBYIOIIECIO YpOBHsA, BXoaammx B DenepanbHblii nepeucHb MuHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparyu, Tak U ¢ BOZMOMKHBIM HCIOJIB30BAHUEM HHBIX
MCTOYHMKOB y4yeOHOIl uHpopmauun (yuyeGHO-MeToaHUeCKHe nocodus, obpasoBarelbHbIe
MOpTaabl ¥ CAalThl U Ap.)

Llenn ocBOCHUS TPOrpaMMel Ga30BOTr0 YPOBHS — 00eCIeYeHNE BO3MOKHOCTH HCIIOIB30BAHHS
MaTeMaTHYeCKHX 3HAHMH M YMEHHH B MOBCEIHEBHOH JKH3HH H BO3MOKHOCTH YCHEIIHOIO
MPOJO/DKEHHST 00pa3soBaHMS 1O CHCHMAIBHOCTSAM, HE CBS3aHHBIM C [PHKIAJHBIM
HCITOJIB30BAHHECM MATCMATHKH. BHYI]JH 3TOro YpOBHS BBIOENAKOTCH [OBE pa3s/IH4YHbIC
IpOrpamMMbl:KOMIeHcHpyioias 6a3oBas 1 ocHOBHas Ga3oBasi.

Komniencupyromas 6azoras nporpaMma COJIEPKHT PACIIMPEHHBIH OJIOK NOBTOPEHUS U
TpeHa3Ha4YeHa Ui TeX, KTO 10 Pa3IHYHBIM NPHYHHAM NOC/Ie OKOHYAHHSI OCHOBHOMH HIKOJIbI
HE MMEET JI0CTATOYHO# MOJArOTOBKH /Ul YCIELIHOIO OCBOGHHS Pa3/IelioB anreOpbl 1 Havasl
MAaTeMaTH4YeCKOTO aHAIN3a, TCOMETPHH, CTATHCTHKH U TEOPHH BEPOSTHOCTEH 10 MPOrpamMmme

165



cpeanen (moxHoi) 0dueodpa3zoBaTe/IbHOM WIKOJIBL.

ITporpamma o matemaTHke Ha 0a30BOM ypOBHE Mpe/IHa3Ha4YeHa s 00y4daromxcs cpeHei
HIKOJBI, HE UCTILITHIBABIIHX CEPhE3HBIX 3aTPYIHEHUI HANPEIBIIYIIEr0 YPOBHAOOYIEHUS.
Obyuatonecs, ocylecTsistonie odyueHue Ha 0a30BOM YPOBHE, JIOJIKHBI OCBOUTH 0011He
MaTeMaTHYCCKUE YMCHHS, HeoOXOaMMBbIe /Ul KH3HH B COBPEMCHHOM 0OIIECTBE; BMECTEC
TEM OHH TMOJNYHAIOT BO3MOKHOCTh M3Y4HUTh MPEAMET riy0ike, ¢ TeM uTo0bl B JasibHEHIIEM

MPH HEOOXOIMMOCTH H3Y9aTh MAaTEMaTHKY JUIS TPOodheCcCHOHAIBHOTO MPHMEHCHHS.

[lpu wu3ydyeHun MaTreMaTHKH Ha YriayOJICHHOM YPOHE NpPEIbABIAOTCA TpeboBaHUA,
COOTBETCTBYIOIINE HANPABICHUIO «MATEMATHKA JUIA NMPOPECCHOHANBHONH ICATEIBHOCTHY;
BMECTE C TeM BBbIIYCKHHK 10JIy4aeT BO3MOKHOCTh H3YUHTh MaTeMaTHKy Ha ropas;jio Gosiee
BBICOKOM YPOBHE, 4TO CO031acT (yHIAMEHT [Uis JalbHEHLIEr0 CEephe3HOTO H3Y4YECHHA
MaTeMaTHKH B BY3e.

[TpuMepHbie nMporpaMMsl COJIEPkKAT CPABHUTEILHO HOBBIH ISl POCCHHCKOM LIKOJIBI pa3zel
«BepoarHocTs u cratncTHka». K aTomy pasjaeny OTHOCATCA TakiKe CBEACHHS M3 JIOTHKH,
KOMOMHATOPUKHK W TEOPHH IpadoB, 3HAYUTEIBHO BAPbHPYIOIIHECS B 3aBUCHMOCTH OT THIIA
MPOrPaMMBEI.

Bo Bcex npumepneix mnporpammax 0Oosblioe  BHMUMaHME  YAENSETCH  NPAKTHKO-
OpHEHTHPOBaHHBIM 3ajauaM. OJIHA U3 OCHOBHBIX LIEJICH, KOTOPYIO pa3paboTYHKH CTABUIIN
nepea coboif, — co34aTh NPHMEPHBIE MPOrpPaMMbl, Tle €CTh MeCTO TPUMEHEHHIO
MaTeMaTHYECKUX 3HAHHH B )KU3HH,

IMpu n3yuenun maremMaTHky GONBIIOE BHHMAHHME YJCNACTCH Pa3BHTHIOKOMMYHHKATHBHBIX
ymeHuid (GopmyiupoBath, apryMeHTHpOBaTh M KPHTHKOBaTh), (OPMHUPOBAHMIO OCHOB
JIOTMYECKOTO MBIIUICHHS B 4acTH MPOBEPKH HCTHHHOCTH M JIOKHOCTH YTBEPXKICHHIA,
MOCTPOCHUS TPUMEPOB M KOHTPNPHMEPOB, LEMOYEK YTBEPKACHHI, (OPMYTHPOBKH
OTPHUILIAHMIA, @ TaKxke HEOOXOAMMBIX W J0CTATOYHBIX YCIOBHIH. B 3aBHCHMOCTH OT ypOBHS
MporpaMMel OOMbIIE HIH MEHbIIIE BHUMAHUSA YEISeTcs YMEHHIO paboTaTh 10 aaropuTMy,
MeToJamM IOUCKa QIrOPHUTMAa W OINPEJACICHHID TPaHHUIl NPUMEHHMOCTH QJITOPHTMOB.
Tpebosanua, cpopMynnpoBaHHbic B pasacie «I coMmeTpusi», B 00bLICH CTENICHA OTHOCATCA
K Pa3sBUTHIO NPOCTPAHCTBEHHLIX NpPeACTaBICHHIT M rpaguyeckux MeTo/0B, 4Y4eM K
(hopmaJIbHOMY OITMCAHUIO CTEPEOMETPHUYCCKNX (PAKTOB.

ba3oBbIi ypoBEHb

Komnencupyromas 6a3oBas nporpamva Anrebpa
M Hayajla MaTeMaTHYeCcKOro aHainmnsa

HarypanbHble yHcia, 3aNHCh, pa3psaHbie claraeMmsie, apudmernieckue aeiicteus. Uncnan
AeCATHYHAs cucTeMa cuuciaeHus. HatypanbHbie duciaa, JeMMOCTb, MPHU3HAKH JICTMMOCTH
Ha2, 3,4, 5,9, 10. Pasnoxenue uncna Ha MHoxuTeaun. Ocratku. Pemmenue apupmernyeckux
3a71a4 MPAKTHYECKOTO CO/IePKAHMS.

Llenpie yncna. Moaynb 4nciia u ero cBoicTsa.

Yactu u gomu. Jpobu u aeiictBus ¢ apodsmu. OkpyriacHue, npuOnmkeHue. Pemenue
MPAKTHYECKHX 3a/1a4 HA NPUKUIKY M OLIEHKY.

Ilpouentsl. Pemenne 3anau NpakTHYECKOro COJACPAKAHHSA HA YacTH M npoueHThl. CTeneHse
HaTypaiabHBIM U 11e/IbIM NoKa3areneM. Ceoiicrea creneHell. CTaHIapTHLIH BU YHCIA.

Anrebpanyeckue BbIpaKkeHHs. 3HaYEHHE AIreOpanyecKoro BbIPaKEHHUA.

Kgrazgpatubiit kopens. M300paxkenue yncna Ha yncioBoil npsmoil. [pubnukenHoe 3Hauenue
HppallOHAIBHBIX YHCEI.

IMonsatne MmHorouneHa. PasnoikeHwe MHOrowieHa Ha MHOKHTENH, YpaBHEHHE, KOPEHb
ypasHeH#us. JInHelHbIe, KBa/IpaTHbIE YPABHEHHS H CHCTEMBI JINHEHHBIX YPaBHEHHH.

Pemenne npocTefilMX 3ajay Ha JBHJKEHHE, COBMECTHYIO paboTy, HMpOUEHTHL. YHCIOBBIE
HEPABEHCTBA M MX CcBoMcTBA. JIMHeHHbIe HEpaBeHCTBA C OIHOM MEPEMEHHOM W HX CHCTEMBI.
Yucnosle npomexyTki. O0beTHHEHHE U NTepecedeH e MPOMEKYTKOB.
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3aBHCHMOCTE BEIMYHMH, QYHKIMSA, QPryMEHT M 3HaA4Y€HHE, OCHOBHbIE CBOMCTBA (DYHKIIUH.
I'paduk pynkmyun. JInneitnas pyakuus. Ee rpaduk. YrioBoit koddummenT nmpsaMoi.
Kranpatuunas ¢pyuxnus. 'paduk u cBoiicTBa KBaApaTHUHOH GyHKIHH.TpadgHuK QyHKIHA

¥= ﬁpa(bHK dyHKIHH
k

g &

X

Hynn QyHKumm, npoMekKyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHue WIIH
yObIBaHHE) HA YMCIOBOM rpomexyTke. Haubosbiliee m HauMeHbllee 3Ha4eHHEe PYHKIMH.
[Nepuoanyeckue GpyHKINH 1 HAMMEHBIIHI TIEPHO/L.

I'panycnas mepa yrna. Tpuronomerpuieckas okpyxkHocTs. OnpeneneHue cuayca, KOCHHYca,
TAHI'€HCa MPOM3BOIBHOrO yria. OCHOBHOE TPHIOHOMETPHYECKOE TOXKAECCTBO. 3HAYCHHA
TpuroHoMerpuueckux yukuumii as yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'padmkn TpuronoMeTpudeckux GyHKIMily =cosx, v =sinx, y = tgx

Penienne npoctefiinx TPUroHOMETPHYECKHX YPABHEHHH C MOMOILBIO TPHIOHOMETPHUYECKOM
OKPYXHOCTH.

[Tonsrne crenenn ¢ aeiicTBuTenbHbIM nokasareneM. [pocreiiinue nokasarenbHble ypaBHeHHs
1 HepaBeHcTBa. [Toka3arenbHas GyHKUMA H ee rpadHK.

Jlorapudm uncna, ocHoBHble cBoicTBa gorapudma. Jlecatnunsiii sorapudm. [pocreiimme
norapumMHUECKHEe ypaBHeHus U HepaBeHcTsa. Jlorapudmuueckas GyHKuuHs U ee rpapuk.

[MonsTue crenennoit pynkunn n ee rpadux. [Ipocreiimme HppauHoHaibHbIe YpaBHEHU,

Kacarenbhas k rpaduky ¢yukuun. [loustue npousBoaHoi GyHKIMM B TOYKE KaK TAHICHC
yrina Hak/ioHa kacareibHOil. ['eomerpuuecknii M (QU3NYECKHil CMBICI TPOU3BOJHOIN.
[Tpon3sBoanble MHOTOUJICHOB.

Touku sxcTpemyma (Makcumyma u MuauMyma). Mcenenosanue snementapubiXx pyHkimiina
TOUYKH SKCTPEMYMa € MOMOLILIO MPOU3BOAHOM. Harnsinas unTepnperanms.

[Tonstne nepsoobpasznoii Gynxuun. Puznuecknii cmpica neppoobpasuoii. Ilousrne 06
MHTErpase Kax rsomanm noj rpagukom QyHKIHH.

huryp.
I'eomerpus
®durypbl Ha TIOCKOCTH M B npocTpancTee. UnHa u nnomane. [lepumerpsr v miomaan

[MapannensHOCTE U NEPNEHAHKYISAPHOCTh MPAMBIX M IUIOCKOCTEH.
TpeyronbHuku. Buapi TPEYroJIbHUKOB: OCTPOYIrO/IbHBIE,

TYHNOYI OJIbHBIE,
npsamoyrosbHble. Karer nporus yria B 30 rpaaycoB. BeemHuil  yrona
TpeyroyibHuKa. buccekrpuca, Meauana M BbICOTa TpeyrosibHuka. PaBeHcTBO
TpeyronbHUKOB. Pelnenne 3aaay Ha knerdaroit Oymare.
PasnoGepeHHblii TPEYroibHHK, PaBHOCTOPOHHMI TPEYroIbHUK. CaoiicTBa
paBHOOCIPECHHOTO TPEYTONBHHKA.
CooTHOIIEHHA MEKIy CTOPOHAMH M YrIaMH B IPAMOYTOJIBHOM  TPEYTOJIbHHKE.
Tpuronomerpuueckue (yHKIUMH YIJIOB B NPAMOYIONLHOM TpeyroibHuke. Teopema
[Mudaropa. [TpumeHeHrE TeOpeM CHHYCOB H KOCHHYCOB.

YeThIpeXyroJbHHKH: MapajuieiorpaMM, poM0, NMpAMOYroJbHHK, KBajpaT, Tpanelnus M HXCBONCTBA.
CpenHss THHAA TPEYTOJIBHUKA M TPATICIHH.
Boinykisie M HeBbINYKJIbie Gurypsl. [lepumerp MHOroyrojibHHMKA.
[IpaBUIBHEIIIMHOTOYTOJILHUK.
VYribl Ha MJIOCKOCTH M B MPOCTPAHCTBE. BepTHKaibHbIE H CMEXKHBIEC YIJIBL
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CyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHHKA H YETBIPEXYTOJILHHUKA.

CooTHOHICHH B KBajpare H PaBHOCTOPOHHEM TPEYIOJIbHHKE.
uaroHany MHOTOYTOJILHHKA.

[TooBHbIE TPEYrOMBLHUKH B IIPOCTEHIINX CydasX.

(Dopmyiel IIONIaAA NPAMOYTOJIBHHKA, TPEYTOJIbHHKA, pOMOa, TpanelHH.

OxpyxkHocTh u kpyr. Paauyc u auamerp. /linna OKpy»KHOCTH M miom@aas Kpyra. Yucno

7. BrimcanHeiit yroj, B 4aCTHOCTH yroJj, onuparoumiics Ha auamerp. Kacarenbnas k
OKPY/KHOCTH H €€ CBOHCTBO.

Ky6. Coornomenust B kydbe. Terpasap,
MpaBHIbHBIH TETPa’ap.

[lpaBunbHas mnupamuaa u  npusma. [Ipamas  npusma.
N300paxkeHne HeKOTOPLIX MHOIOIPAHHHUKOB Ha IJIOCKOCTH.

[Mpsamoyronbuelil napainenenunes. Teopema [Tudaropa B npocrpancrse.

3azauM Ha BBIYMCIEHHME PACCTOAHMI B MPOCTPAHCTBE ¢ nomoubio Teopemsl [Tndaropa.
Pa3Beprka npsamMoyroiibHOro napajuienenune/a.

Konye, unmunap, map u chepa.

[Tpoekuun ¢uryp Ha nnockocts. H3obpaxenne mmiamuapa, konyca u cdepbl Ha
MIOCKOCTH.

[Tonsitue 06 obbvemax Ten. Mcnonws3oBanue Ui PElICHHS 3a1a4 HA HAXOXKIACHHEreOMETPHUECKHX
BeJHYMH (POopMyJ1 00bEMa NPU3MBI, WJIMH/PA, THPAMH/IbI, KOHYCa, [1apa.

[TonsTe 0 noaoOuMM Ha TUIOCKOCTH M B mpocTtpaHcTse. OTHOMIEHME MIOMWIAACH |
00BeMOB NoA0OHBIX (HUTyp.

BepositHocTs n craruceruka. Jlornka n komOMHaTopHKa

Jloruka. Bepubie n Hesepubie yrBepxienus. Creacrsue. KoHtprpumep.
Muoxectso. [lepebop BapuanTos.

Tabmnupl. CtonGyareie  KPYroBbie JHarpaMml.

Uucnosbie HaGopel. Cpeanee apudmerHyeckoe, MeauaHa, Haubolibliee M HAUMEHbLICE3HAUCHMS.
[Tpumepsl M3MEHYHBBLIX BETHYHH.

Yacrora n BeposTHOCTL coObITHs. Crnyuaittbiii BeiOOp. BeiunciaeHue BeposTHOCTEHCOOBITHIA
B ONBITAX C PABHOBO3MOMKHBIMH JICMECHTAPHBIMH COOBITHSMHU.

Hesasucumbie cobbiTis. MopmMyia CloXKeHHs BEPOATHOCTEIH.

[Mpumepsr  cinyuaiinbix  BenmuuH,  PaBHomepHoe pacnpenenenue. [Ipumepsl  HopmanbHOro
pacnpeenerus B npupoje. Ilosarne o 3akoHe OONBIINX HHCEL.

OcHosHas 0asoBas nporpamMma
AnreOpa 1 Havasa aHalHu3a

[loeropenue. Pemenue 3ajgay ¢ MCIOJB30BAHMEM CBOMCTB 4YHMCEN M CHCTEM CUHMCICHMS,
JACTUMOCTH, JIOJIEM W 4acTed, NpOUEeHTOB, Moayiaed uucen. Pemenume 3amaq ¢
MCIIOIb30BAHUEM CBOWCTB CTENEHEeH W KOpHEH, MHOTrOWIEHOB, IpeoOpa3oBaHmii
MHOTOYJICHORB H JIPOOHO- pallMOHANBHBIX BRIPAKEHUIA.

Peuienue 3aza4u ¢ MCNOIL30BaHHUEM IPalyCHON Mepbl yria. Moayiis 4uciia u ero cBoicTBa.

Pemenue 3ana4y Ha JABM/KEHHE H COBMECTHYIO padOTy € MOMOILUBIO JIMHEHHBIX M KBaApaTHbIX
ypaBHEHHUII ¥ uX cucTeMm. PemeHue 3a1ad ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB M CHCTEM
HEPaBEHCTB C OJIHON MepeMEeHHOI, C MPUMEHEHHEM H300pakeH sl YUCIIOBBIX IIPOMEKYTKOB.

Peuienne 3ajiau ¢ MCNoib30BaHMeM 4YHCIOBLIX (yHKIMI H uX rpadukoB. Mcrnonbs3oBanue
CBOMCTB ¥ rpaMKOB  JHMHEHHBIX M KBaapaTMuHbIX  (QyHKuUMH, oOparHOH

HpOHOpHHOHﬁHOCTH U QYHKIHH r= ['padmueckoe pelicHHE YpaBHCHUH U HEPABEHCTB.
TpuroHoMeTpu4ecKkas OKPYKHOCTh, paanaHHas mepa yria. CHHYC, KOCHHYC, TAHTEHC,
KOT@HIeHC MPOH3BOJILHOrO yriia. OCHOBHOE TPHIOHOMETPHYECKOE TOXKISCTBO M CICICTBUS

n3Hero. 3Ha4ueHus TpUroHoMeTpuyeckux Gynkumii 1ns yraos 0°, 30°, 45°, 60°, 90°, 180°,
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270°. (
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64 3 2 pan). DopMyNIBl  CIOKEHHS TPUIOHOMETPHYECCKHX
hyuxuni, dopmynbl

npuBeIeH s, (OPMyIIBI ABOITHOTO apryMEHTA. .

Hymn ¢yHKmuM, MNpPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambonbniee wu

HaumeHbluee 3Hayenue Qyuxkuun. Ilepuopnueckne Pynkumu. YeTrHOCTh M HEYETHOCTH

(dynkHil. CoxkHbIC QYHKIHHA.

TpUroHoMeTpuUEeCcKHe dyskin Y = GORX; § SAIE, P =g y=eig

DyHKUMA
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CaoiicTBa ¥ rpad@uKu TPHTOHOMETPHYECKHX (QYHKITHIA.

ApKKOCHHYC, apKCHHYC, apKTaHreHc 4Hchaa. ApkkoranreHc uucna. [lpocreitime
TPUTOHOMETPHYECKHE ypaBHeHHs. PellieHne TPUroHOMETPUYECKHX YPaBHEHHIA.

OO6parHbie TpUroHOMeTpHUecKHe (pyHKIIMH, X CBOICTBA U rpaduku. Penenue npocreiimmx
TPUTOHOMETPUYECKHUX HEPABEHCTB.

CreneHb c JelCTBHTEILHBIM MTOKa3aresieM, CBoicTBa creneHn. [IpocTeiiniie nokas3areabHbIe
ypaBHeHus U HepaBeHcTBa. [lokasarensHas QyHKIMA 1 ee CBONCTBA U rpaduk.

Jlorapugm uucna, csoiicrsa norapudma. [ecaruansiii norapudm. Yncno e. Harypanbubiii
norapudpm. IlpeoOpazoBanme norapudmuueckux BelpakeHuil. Jlorapudmudeckue
ypaBHeHHs W HepaBeHcTBa. Jlorapudmuueckas GyHKIHSA U ee CBOMCTBA H rpa UK.

Crenennas ¢ynkuma u ee coiictBa u rpaduk. MppaunonansHbie ypaBHEHHA.

MeTo/1 UHTEPBAJIOB JUISl PEIIEHNS HEPABEHCTB.

[IpeobpazoBanus rpadmkoB (yHKUHIT: CABHI BAOJIb KOOPAHHATHBIX OCEii, pacTsiKeHHE U
C/KaTHE, OTPAKEHHE OTHOCHTENILHO KOOpAMHATHBIX oceil. ['paduueckne meTonbl pemenus
ypaBHEHHIi W HepaBeHCTB. Penienne ypaBHeHHIT H HEPABEHCTB, CO/ICPIKAIINX [TEPEMEHHYIO
MO/ 3HAKOM MOJIYJISL.

Cucrembl nokasaresibHbIX, JOrapuPMHUECKHX W HPPALMOHAIBHBIX YypaBHeHHH. CucTembl
IoKa3aTe/bHbIX, JOrapu(pMHYCCKHX HCPABCHCTB.

Bsaumno obparupie pyuxumu. I'padukn B3auMuo oOpaTHbIX (PYHKIIHI.

YpaBHeHHs, CACTEMBI YPaBHEHHH C 11apaMeTpoM.

IMpounssoanas ¢yukumm B touke. Kacarenbnas k rpaduxy ¢ynkumu. ['eomerpuuecknii un
(u3nueckuii cmbici 1pon3soanoi. [lpoussoansie smementapusix (yukuuit. [Ipasuia
audpepeHHpoBaHHSL.

Bropas npoussoanas, ee reoMeTpHUCCKuii M (PU3HYECKHIH CMBICIT.

[Mousirue o HenpepbiBHBIX (yHkumax. Touku 3kcTpemyma (MakcHMyma W MHHUMYMa).
McenenoBanne »ineMeHTapHbIX (YHKIMIT HAa TOYKM OSKCTpemyma, Haubonbluee M
HAMMEHbBILEE 3HAYCHHE C MOMONILIO NPOH3BOAHON. [locTpoenune rpadukos QyHkuit ¢
MOMOILBIO TIPON3BOIHBIX. [IpMMEHEHNE NPOM3BOHOI NPH PEILICHHH 3a/1ay.

IleprooGpasnan. IlepsooGpasubie snementapubiX yukumi. [Lnowane KpuBonMHEHHON
tpaneunn. ®Dopmyna Heiotona-Jleidbuuua. Onpeaenennnlit uuTerpan. Beluucnenue
rnromanei niockux Guryp v 06eMOoB Tell BpallleHHs ¢ NOMOIIBIO HHTErpasa.

["'eomerpus

[Mosropenne. Pelenne 3amad ¢ NPUMEHEHHEM CBOHCTB (Hryp Ha MIOCKOCTH. 3aja4yM Ha
JI0KQ3aTeIbCTBO U NOCTPOEeHHe KOHTprpumepos. Mcrnosb3oBanue B 3ajauax npocTeiinmx
JIOruueckuX mnpasuia. PemicHHe 3a7ad ¢ HMCHONbL30BAaHHEM TEOPEM O TPEYroJbHUKAX,
COOTHOIICHHIT B MPAMOYTOJBbHBLIX  TpPEyroibHHMKax, (aKToB,  CBA3aHHBIX €
yeTelpexyrojbHikaMu. Penienne  3ajay ¢ MCNoOJb30BaHWEM (PAKTOB, CBA3AHHBIX C
OKpYXKHOCTAMH. Pemmenue 3anad Ha W3MEpeHHMs HA TUIOCKOCTH, BBIMHCICHHE [UTMH W
mromazeii. Pemenne 3a1a4 ¢ noMonbo BEKTOPOB M KOOP/IHHAT.,

Harnsunas crepeomerpus. @urypsl m ux u3o0paxeHus (kKyO, nupamuia, rnpusma).

OcCHOBHBIE TIOHATUS CTepeoMeTpHH U uX cBoiicTBa. Ceuenus Kyba u Terpadipa.

Touka, npsamas ¥ IJIOCKOCTE B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH H CJICJICTBUS U3 HHX.
BzanmHoe pacrionoikeHme TIPAMBIX H IUIOCKOCTeH B mpoctpancTtBe. [lapamrensHOCTh
NpAMBIX M IUIOCKOCTeH B npocTtpaHcTse. M300pakenue npocTeiiiuxX npocTpaHCTBEHHBIX
(UTYp Ha IJIOCKOCTH.

Paccrosinns Mexay Gurypamu B poCTPaHCTBE.

Vel B ipocrpancTse. [lepnenMKyIspHOCTS NPAMBIX H MJIOCKOCTEH.

IMpoekuus durypsi Ha nnockocTs. [Ipu3Hakn NeprneHAMKYISPHOCTH MPSMBIX U TIOCKOCTEH B
npocTpaHcTse. Teopema o Tpex NeprneHAnKyaspax.

Muororpanauki. [Tapannenenunen. CeoiicTBa npsiMoyroisHOro napauienenunena. Teopema
[Mudaropa B npocrpanctBe. [lpusma u nupamuza. [IpaBwibHas nupamMuia UINpaBUIbHAS
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npusma. Ilpsamas nupamuaa. DaeMeHTHI NIPU3MBI U [THPAMMIBL.

Tena Bpauenus: UMIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOHCTBA NMPSIMOTIOKPYrOBOIO
UWIHH]IPA, MPSIMOro Kpyroporo konyca. M3o0pakeHue Teln BpallleHHUs Ha TMIIOCKOCTH.
[IpencraBinenne o0 ycedeHHOM KOHYCE, CEYEHMs KOHyca (MapaiiesbHOE OCHOBAHHMIO W
IPOXOJSAILEE Yepe3 BEepPUIMHY), CEYCHHs WWIMHAPA (mapaulebHO H MEPHEHAMKYIISIPHO
ocH),

ceueHHs mapa. PasgepTka LMJIMHIpPaA H KOHYCA.

[Mpocreitme koMOHHAIMM MHOTOTPAHHMKOB M Tl BpalleHUs MKy CcoOoii.

Boruucnenue 31eMeHTOB MPOCTPAaHCTBEHHBIX (uryp (pedpa, AuaroHanu, yrisl).

[Tnomans NOBEPXHOCTH MPABHIBHON NUPaMK/Ibl H NpsiMoil npu3Mbl. [1ommans noBepxHoCcTH
MPAMOro KPYroBOro HHJIHHAPA, IPAMOro KPYroBOro KOHyca u 1iapa.

[Tousitne 06 odbeme. OOBEM NMUPAMUIIBLI M KOHYCA, TPU3MBI U ITHIMHApa. OOBeM 1apa.

IMopoGubie Tena B npoctpaHcTBe. COOTHOMIGHHS MEXKAY IUIOLIAASMU [MOBEPXHOCTEH W
obbemamu 11o100HBIX TEN.

JIBHKEHUS B MPOCTPAHCTBE: NMapaule/IbHbIH NEPEHOC, LEHTPAIbHAS CHMMETPHS, CHMMETPHS
OTHOCHTENILHO TJIOCKOCTH, noBopoT. CBoiicTBa ABmwkenuii. [IpuMenenue ABHIKEHUI npu
pELICHHH 3a/1ay.

Bexropsl u koopauHaTel B npocTpancTee. Cymma BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO,
yrojq Mexay Bexktopamu. Kosummneapubie M KOMIUIaHapHble BekTopbl. CkansgpHoe
Ipou3Be/IeHHe BEKTOpoB. TeopemMa O pa3sioKEHHH BEKTOpAa 10 TPEM HEKOMIUIAHAPHBIM
BekTopaM. CKalsipHOE IPOM3BEICHUE BEKTOPOB B KoopauHarax. [IpyMeHeHne BEKTOPOB MpH
peleHrH 3a/1a4 Ha HAXOXKJAEHHE PACCTOSHHH, JUIHH, TUI0IIA/1eil H 00BLEMOB.

VpaBHeHHe TII0CKOCTH B npocTpancTee. YpasHenue cdepsl B npocrparcrse. Gopmyna s
BBIMHCIICHNs PACCTOAHHSA MEKIY TOYKAMH B IPOCTPAHCTBE.

BepositHocThk 1 cratucTuka. Pabora ¢ JaHHbBIMU

[Topropenne. Pewenne 3anay Ha Tabauunoe M rpaduyecKoe MPE/ACTABICHHE JIAHHbBIX.
Mcnosnb3oBaHue CBOMCTB M XapaKTEPHCTHK YMCIIOBBIX HAOOPOB: cpeiHUX, HAMOOJIBILIECTO
HAUMEHbILEro 3HAYeHHs, pa3maxa, aucnepeny. Pemenne 3a1a4 Ha onpe/ieeHne YacToThl 1
BEPOATHOCTH CcOOBLITHII. BplunclieHue BEpOATHOCTEH B ONBITAX € PaBHOBO3MOMXKHBLIMH
9NIEMEHTapHBIMH McXojamH. Pemienne 3aaau ¢ npuMeHeHneM KomOuHatopukd. Pemenue
3aj1a4 HA BBIYUCICHHE BEPOATHOCTEH HE3aBUCHMBIX COOBITHIl, NpuMeHeHue (GOopMyJIbl
ciokeHusi BeposTHocTed. Penienue 3anau ¢ npumeHeHueMm amarpamm Diinepa, jepesa
BeposaTHOCTEH, hopmynsl beprysm.

Yenouas  BeposTHOCTh.  [lpaBuio  ymHoxkenus BeposTHocTeit. Dopmyna  noiHOM
BEPOATHOCTH.

JluckperHbie ciy4aiinbie BeMUHHBI M pacnpeaeieHus. HesaBucumbie ciydaiiHbIeBETMUNHD,
Pacnipejiesiene cyMMBI M IPOH3BEICHHUS HE3ABHCHMBIX CIYYaifHBIX BEIMYHH.

Maremaruueckoe OXHJAHHE M JIMCHEPCHs CllydaifHOH BeauuuHbl. MaremaTHueckoe
O)KHJIAHWE M JINCTIEPCHS CYMMBbI CIYHaiHBIX BeJIHYHH. ['eomMeTpHuecKoe pacnpejeneHue.
bunomuansHnoe pacripesienieHue U €ro CBOHCTBA.

HenpepbiBHBIC crnydaiiHble BenHYHHBL. [IOHATHE O TJIOTHOCTH  BEPOSITHOCTH.

PaBnomMepHoe pacnipeeneHue.

ITokaszareneHoe pacnpejielieHHe, ero napaMeTpsl.

[MonsTne © HOpPManbHOM pacnpeneieHUH. [lapaMeTpsl HOPMAJIbHOTO pacrpeaesiCHus.
[Tpumepsbl ciaydaifHbIX BeJIMYMH, NMOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOrpPelHOCTb
M3MEPEHHH, POCT YeloBeKa).

Hepagpencto YebObimena. Teopema bepuymnimun. 3akon Gonbimx yucen. BeiGopounbiiiMeTon
H3MEpEeHHs BeposiTHOCTeH. Poib 3akoHa 0OJIBIIMX YHCe B HAYKe, PUPOJIe U 001IecTBe.

KoBapuamuss 1ByX cry4aiiHbix BenwuwH. [lonatue o KodpdHIMEHTe KOPPEIAINN.
CoBMecTHble HaOMOAEHMs ABYX ClydalHbIX BeaH4uMH. BbpiOopouHbiii KO3 dUUMEHT
KOPPEJSAIHH.
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Yrinybnennsiii YPOBEHb
Anrebpa u Hayana aHaIA3a

IloBropenne. Pemienue 3anad ¢ MCNOAb30BAHMEM CBOHCTB YHCEN M CHCTEM CUMCIICHHS,
JACJIMMOCTH, JIONeH M 4acTeld, [POLEHTOB, MoayJed uucen. Pemienne 3amad ¢
UCMOIB30BAHHEM CBOWCTB CTeNeHeil W KOpHei, MHOrowieHoB, npeobpa3zoBaHuii
MHOI'OWIEHOB M JIpo0HO- pallHOHAIBLHLIX BhIpakeHHil. Pelenune 3a1a4 ¢ UCIONB30BaHUEM
rpaaycHoil Mepsl yria. Mojaynbuucia ¥ €ro cBoiictBa. PenieHue 3amau Ha JBHKCHHE U
COBMECTHYIO padoTy, CMECH H CIUIaBbl C MOMOIILIO JIMHEHHBIX, KBAAPATHBIX M IPOOHO-
PALMOHAIBHBIX YPABHEHUH U UX cHUcTeM. PelieHuesanay ¢ noMomso YHCI0BbIX HEPABCHCTB
H CHCTEM HEpPaBEHCTB C OJIHOHM MEPEMEHHOH, C MPUMEHEHMEM H300paKeHHsA HHCIOBBIX
MPOMEKYTKOB. PelieHne 3a1a4 ¢ HCHOIb30BAHHEM YHCIOBBIX (DYHKIMIH M MX rpaduKoB.
Hcnonb3oBanie CBOMCTB ¥ rpad)MKOB JTHHEHHBIX H

KBa/IpaTHYHLIX (DyHKIMIA, 00paTHOH NPONOPUHOHAIBHOCTH H (QYHKIHH Y= .\Eparpnqecme
pelieHHe ypaBHEHHMH M HepaBeHcTB. Mcmosb3oBanue onepauuii Hag MHOKECTBAMH M
BbICKa3biBaHUAMH. Mcrnosib30Banne HEpaBEHCTB H CHCTEM HEPABEHCTB C O/IHOM IIEPEMEHHOIH,
YHCJIOBBIX MPOMEKYTKOB, UX oObeAuHeHuil U nepecevenuii. [IpumMenenne npu pemieHun
3a71a4  CBOWCTB apHM(PMETHHYECKOH M TIeOMETPHYCCKOH IPOrpeccHH, CYMMHPOBAHMUS
OeCcKOHEYHOM CXO/sALIeHCA TeOMETPHYCCKOI POTrPECCHH.

MHoskecTBa (Uuci0BbIe, reoMeTpuueckux Guryp). XapakrepucTuueckoe CBOMCTBO, MIeMEHT
MHOXKECTBA, MYCTOE, KoHeuHoe, GeckoHeuHoe MHoKecTBO. Criocobbl  3agaHus MHOXKECTB
[ToamuoxkecTBO. OTHOMICHHS NPHHAUICKHOCTH, BKJIOYEHHs, paBeHcTBa. Onepaiuu Haj
muoxkectBamu. Kpyrn Diinepa. KoHeunbie M OCCKOHEYHBIE, CHETHBIC M HECUCTHBLIC
MHOKECTBA.

HUcTuHHBIC M JIOXHBIC BbICKA3bIBaHWA, ONEpalMH HaJ BbICKa3biBaHMAMH. AsreOpa
BbICKa3bIBaHHi. CBsA3b BbICKa3biBaHHI € MHOKecTBamMH. KBaHTOPbI CYIIECTBOBAHUA M
BCEOOIIHOCTH.

3akonbl JOrHKH. OcHOBHBIE JOrMYeckHe npasuiaa. Pemienne JOrMyeckux 3ajad ¢
MCIOJIB30BAHMEM KPYToB Diijiepa, OCHOBHBIX JIOTHYECKHX MPaBHIL.

VmosakmoueHus. OO0OCHOBaHMS M JI0OKa3aTeIbCcTBO B MareMmatuke. Teopemsl. Bujbl
MaTeMaTHYCCKUX YyTBepKACHuH. Buabl nokasarenbcts. Maremaruueckas WHIYKLMA.
YreepxkaeHus: oOparHoe AaHHOMY, NPOTHBOINOJIOKHOE, 00paTHOE MPOTHBOIIOIOKHOMY
nanHomy. [Ipu3Hak u cBOiCTBO, HEOOXOMMBIE H JOCTATOYHBIE YCIOBHS.

Ocuosnas Teopema apudmernku. Octatkn U cpaBHenusi. Anroput™m  Esknuaa. Kuraiickas
Teopema 00 ocratkax. Mamas teopema Pepma. q-uuHBIC CHCTEMBbl cuHcacHUA. DyHKUUA
Diinepa, YUCI0 U CymMMa JIeJIUTeNei HaTypalIbHOTO YHCIa.

Pajnannas mepa yria, TPUroHOMETPHYECKas OKPYKHOCTh. TpHroHOMeTpHUYecKkHe (PYHKIHK
qyucen H yrioB. Dopmynbl NPHBEACHUSA, CIOKCHHA TPHTOHOMETPHYECKUX (DYHKIIHI,

(hopmyJIbl JIBOHHOTO M NOJOBHHHOrO aprymenTa. [IpeoOpa3oBaHne CyMMBbI, Pa3HOCTH B
POU3BEJICHHE TPUTOHOMETPUUIECKHX (PYHKINIA, H HA000pOT.

Hynu ¢yHKOMH, TPOMEKYTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTb. HauGosnbiiee wu
HauMeHbllee 3Hauyenue (Qyukuuu. [lepuoamyeckue (QyHKIUMH W HAUMEHBIIHHA NEPUOL.
YerHble U

HeueTHble (QyHKIMH. DYHKIIMH «IpOOHAsS 4HacTbh HHCIA» i n o «ienas

y= [ x] = 4acTh
qHCIa»

—— et
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TpuronomeTrpuyeckue GpyHKIHNA HYHCIOBOTO APryMEeHTa c si
0s n
e X
] )
y=ctgx

. CoiicTBa 1 rpa)MKH TPHTOHOMETPHIECKUX (DYHKIIHH.

OOpartHble TpUroHoMerpHueckue (QYHKIHH, MX TJIaBHbIE 3HAYEHMS, CBOMCTBA U rpadMKH.
Tpuronomerpuueckue ypaBHeHusi. OaHOpPO/HbIE TPHUTOHOMETPHYECKHE YpPABHEHUS.
Pemenne mnpocteiimux TpuroHomeTpuyeckux HepaBeHcTB. [Ipocreiiiine  cucrembl
TPUTOHOMETPHUUECKHX YPABHECHHIA.

Crenensb ¢ ACHCTBUTEILHBIM MOKa3aTeneM, cBoiicTBa crenenn. [IpocTeiimme nokasarenpHbie
ypaBHeHHs M HepaseHcTBa. [lokasarenbHas GyHKIMA U ee CBOHCTBa M rpaduk.

Yucno € u pynkuns y=e

Jlorapudm, coiicrsa norapudma. Jlecstuunblii 1 HaTypanbHbiit sorapudm. [peodpaszosanue
norapupmuyeckux  BoipakeHui. Jlorapudmuueckne ypaBHEHHMss W HEpPaBEHCTBA.
Jlorapupmuueckas GyHKIHSA 1 €€ CBOMCTBA U rpadukK.

Crenennas Qyukius 1 ee cpoiictsa v rpadux. MppaunoHaibibie ypaBHEeHHS.

[TepBuunbIC Npe/CcTaBICHHS 0 MHOKECTBE KOMIUIEKCHBIX Yncen. JIeficTBHS ¢ KOMILIEKCHBIMH
yuciamu.  KommnekcHo —conpsikeHHble  4Hcna.  Moayne M apryMeHT  4Mcoa.
Tpuronomerpuueckas GopMa KOMIUIEKCHOTO yucsa. Petenne ypaBHeHHi B KOMILIEKCHBIX
qHCIIax.

Meroa uHTepBaNoB A petienns nepasencts. [Ipeodpasosanns rpadukos GpyHKumMii: caBur,
YMHOKEHHE Ha YWCII0, OTPaK€HHE OTHOCHTEILHO KOOpAMHATHLIX oceil. ['papuueckue
METOZbl PEIICHHS YPAaBHEHMH W HepaBeHCTB. PemieHne ypaBHEHHIT M HEPABCHCTB,
coJiepKaIMX NEPEMEHHYIO MOl 3HAKOM MOLYJIA.

Cucrembl nokasaresibHbIX, JOrapu(MHUUECKHUX W MPpaLMOHAIBHBIX YypaBHeHuil. CHcTembl
OKa3aTebHbIX, JOrapu(pMHYECKUX H HPPALIHOHAJILHBIX HEPABEHCTB.

Bsaumno oOparubie Qpynkumu. I'padukn B3aumuHo oOpaTHBIX (DYHKIMIL.

YpaBHeHHUs, CHCTEMbI YPABHEHHI € apaMeTpoM.

®opmyna bunoma Herorona. Perenne ypaBHeHHil cTenenn Boie 2 CrielMalbHbIX BUJIOB.
Teopema Buera, Teopema besy. [lpuBoanmeie u HenpuBoAuMbIe MHOTOWIeHbl. OCHOBHAs
teopeMa anredpel. CHMMETPHHECKHE MHOrowieHbl. LlenovucieHHbIE M UEN03HAYHBIC
MHOT'OUJICHBI.

JuodanTtossl ypasuenns. Lenusie npodu. Teopema ®epma o cymme kBaapato.CyMMel
H Psi/Ibl, METO/Ibl CYMMHPOBaHHS M PH3HAKK CXOJAUMOCTH.

Teopembl 0 MpUOINKEHHH JCHCTBUTENLHBIX HYHCE] PAlMOHAIBLHBIMH.

MHuoskecTBa Ha KOOPAHHATHOMH IJIOCKOCTH.

Hepasenctso Komm-ByHsikoBckoro, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHMX.
[Tonsitue npenena ¢pynkumn B Touke. Ilonsartne npenena ¢GyHkuuu B OGECKOHEYHOCTH.

Acumrirorel  rpapuka  pynkiu. CpaBHeHHe OECKOHEYHO MallbIX M OECKOHEYHO
O6onbmmx. HenpepeiBHocts (yHkimn. CBoiictBa HenpepbiBHBIX (pyHKIMH. Teopema
BeiiepwTpacca.

Juddepennupyemocts pyuxuun. [Iponssoanas ¢pyukunu B Touke. KacarenbHas k rpaduky
bynkimn.  [eomerpuyeckuii # dusuueckuii  cmbicn  npousBoanoii. [Ipumenenue
npousBogHoil B ¢usuke. [Ipoussojanble  3nmemeHTapHblX  QyHkumii. [Ipasuiia
auddepeHIHPOBAHUS.

Bropas npoussoanas, ee reoMmeTpudecKuil M QH3HYECKHI CMBICII.

Toukn 3KkcTpeMyMa (Makcumyma W MHHHMYyMa). Mccnenopanue aneMeHTapHbIX (QyHKUHIHA
TOYKM DKCTPeMyMa, HauOOIbIIee ¥ HAUMEHBIIIEE 3HAYEHHE C TIOMOIIBIO POU3BOAHOM.
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[Moctpoenue rpadgukoB QyHKIIHIA C MOMONILIO TPOH3BOAHBIX. [IpuMeHeHHe MPOU3BOIHOI IPH
peienun 3aaa4. Haxosknenue skctpeMyMoB ) yHKIIMI HECKOJIBKHUX MEPEMEHHBIX.

ITepBoobpasnas. Heonpenenennsiii uuterpan. [lepsooOpasHbie 3neMeHTapHBIX (YHKLMH.
[Mnomane xpuBomuHeiiHOW Tpaneuun. @opmyna HbloTona-Jleiidnuma. OnpeneneHHbIi
uHTerpai. Beraucnenue miomanei miockux Guryp ¥ o0beMoB Tell BpalleHus ¢ MoMOIbIo
HHTErpana..

Mertoabl pemerns GyHKIIMOHATBHBIX YPaBHEHUI H HEPABEHCTB.

I'eomeTpus

[Tosropenue. Pemenne 3ajad ¢ UCNOIb30BaHHEM CBOMCTB (PUryp Ha MIOCKOCTH. Pelenue
3aja4 Ha J0Ka3aTe/IbCTBO H TMOCTPOCHHE KOHTpHNpHMepoB. [IpuMmeHeHHe npocTeifmmx
noruyeckux npasuia. Pelienme 3azad ¢ MCHONBL30BAHMEM TEOPEM O TPEYroJbHUKAX,
COOTHOILIEGHWIT B MNpPSMOYrOJbHBIX  TPEyroibHHKax,  (PaKToB,  CBSI3aHHBIX  C
qyeTbipexyrojbHUKaMu. Pemenne 3agau ¢ ucnoib3oBaHHeM (AKTOB, CBSI3aHHBIX C
OKpyKHOCTAMH. Pemienme 3azay Ha M3MEpPEHMs HA IJIOCKOCTH, BBIYMCICHMS JUIMH M
momaei. Peuienue 3a1a4 ¢ NOMOILBIO BEKTOPOB W KOOP/IMHAT.

Harnsanas crepeomerpus. [Ipu3ma, napasuienenunes, nupaMuia, TeTpasap.

OCHOBHBIE TIOHATHSI TEOMETPHUH B NPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH W CIIEACTBUS W3
nux. [Tousarne 006 akcHOMaTHUECKOM METOJIE.

Teopema Menenas st rerpadpa. [loctpoenne ceyeHuit MHOTOrpaHHUKOB METOIOM CIIE/I0B.
LenrpansHoe npoektupoBanue. IlocTpoeHne ceueHHili MHOTOTPaHHHKOB — METOJIOM
IPOEKIN.

CkpelmmBaronmecs npsamMble B IPOCTPAHCTBE. YTOJI MEX1y HUMH. Merojibl HaXOkKIACHUs
pPacCTOSIHUIT MeK/1y CKPEIIHBAOMIMMHUCS MPSAMBIMH.

Teopembl 0 napamiesbHOCTH NPAMBIX M MIOCKOCTel B mnpocrpancrse. [lapannenshoe
NPOEKTHpOBaHIE U H300paxkenue Gpuryp. 'eomerpruueckne MeCTa TOYECK B MPOCTPAHCTBE.

[TepnenaukyaspHocte npsamoit ¥ muockoctH. OpToroHanbHOE NPOEKTHPOBAHHKE.

Haknonnsie u npoekunu. Teopema o Tpex nepreHanKy/spax.

Buapl Terpa’apos. OproneHTpHYECKHil TeTpaj’aAp, KapKacHbI TeTpaj’ap, paBHOTPAHHBIN
tetpayp. Ipamoyronbuelii Tetparap. Meaunansl 1 OUMeIHaHbl TeTpad ipa.

JlocTpansanue Terpadpa 10 napauiesenunea.

Paccrosnus wmexay Qurypamu B npoctpanctse. OOmmii  nmepneHAMKYIAp  ABYX
CKPELMBAIOIINXCS TPAMBbIX.

Vrael B npoctpanctBe. [lepnenaukynspHeie 1nockocTd. [lnomans opToroHanbHOH
npoekiuu. [lepnenankynapHoe ceyenne npusmbl. TpexrpaHHblii © MHOTOTpaHHbIH yroJl.
CBOICTBA TUIOCKMX YIJIOB MHOrOorpaHHoro yria. CBOHCTBA TUIOCKHX W JIBYTPAHHBIX YIJIOB
TPEXTPaHHOTrO yria. TeopeMbl KOCHHYCOB H CHHYCOB JUIS TPEXTPAaHHOTO yTJa.

Bunapl muororpannukoB. Pa3septku mHororpannuka. Kpargaiiiime mnyTtH Ha MOBEPXHOCTH
MHOTI'OIpaHHHKA.

Teopema Diinepa. IlpaBuibHble  MHOrorpaHHukH. JIBOMCTBEHHOCTb  NPaBUJILHBIX
MHOI'OTPaHHUKOB.

[Mpusma. [Mapannenenunean. CsolicTea napaencnuneaa. [IpaMoyronbHblii napajieaenunes.
Haxnonueie npusmel.

IMTupamupa. Buael nmpammua.  DnemeHTbl NpaBHIbHOH nupamuabl,  [lupamuabsr ¢
PaBHOHAKJIOHEHHBIMH pedpaMH U TPaHAMH, HX OCHOBHBIC CBOHCTBA.

ITnomanu noBepxHocTeii MHOTOrPaHHHKOB.

Tena Bpamenus: UHIMHAP, KOHYC, map H cepa. CeueHns LUWIMHIPA, KOHyca H HIapa.

IlapoBoil cerMeHT, mapoBoi CI0H, AapoBOH CEKTOP (KOHYC).

VceueHHas NMPaMK/Ia ¥ yCeYeHHBIH KOHYC.

DnemenTsl chepuueckoii reomeTpun. Konndeckue ceueHus.

KacartenbHbie npsaMbie U u1ockocTH. Brincanubie u onucanubie cdepol. Kacalowmmunecs chepb.
KomOunaumm Ten BpanieHus.
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Bekropsl 1 koopauHatel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpAa HA YMCIO0. YTOJI MEKIY
BekTopamu. CkansipHOE NPOU3BEICHHUE.
VYpapuenue miockoctu. Popmyna paccTosHHA MEKILY TOYKaMH. YpaBHeHHE cdepbl.
@dopmyna pacCTOSTHHUS OT TOYKH /10 MA0CKOCTH. CriocoObl 3a1aHust PAMOii YPaBHEHUSIMH.
Pemienne 3a1a4 1 10Ka3aTeNbCTBO TEOPEM C MOMONILI0 BEKTOPOB H METOIOM KOOpP/HHAT.
DIIeMEHTBI TCOMCTPHUH MACC.
[Monsatne odbema. OOBEeMbl MHOTOrpaHHMKOB. OOBbEMBI TEN BpalieHus. AKCHOMBI o0beMma.
Beisost popmyn 00BLEMOB NPAMOYrOJBHOIO MapaieNenuneia, npu3Mbl U [THPAMH/IBL.
®opmyabl s HaXOkKIAeHHA 00beMa Terpasapa. Teopembl 00 OTHOIIEHHIX 00BEMOB.
[Tpniioskenust uHTErpaia K BLIYUCICHHIO 00bEMOB M MOBEPXHOCTEH Ten Bpatienus. [Tnomanbs
cepuueckoro nosica. Od6wvem mapoBoro cios. [IpuMeHeHe 00bEMOB MPH PEIICHHH 3a/1a4.
[Tnomans chepsi.
Pa3seprka wmiauHapa ¥ KoHyca. [momans mMoBepXHOCTH LMJIMHIpAa M KOHYCA.
KomOnHaiMu MHOTOrpaHHUKOB H TeJ BPAlLiCHHS.
[Toro6ue B npocrpancTee. OTHOMIEHNE 00BEMOB M ILIOIIAACH MOBEPXHOCTEN MO0}
(puryp.
JiBuoKeHus B HPOCTPAHCTBE: napasuiebHbIiI
nepeHoc, CUMMETPHS OTHOCHTEJIBHO
IJIOCKOCTH, LHEHTPAIbHAS CHMMETPHSA, MOBOPOT OTHOCHTEILHO MPAMOH.
[IpeobpazoBanue 1noaodus, romorerus. Pemenne 3a1ay Ha MIOCKOCTH CHUCIOIL30BAHHEM
CTEPCOMETPUUECKHX METO/I0B.

BepositTHOCTB M cTaTHCTHKA, JIOTHKa, TeopHs rpador 1 komOHHATOpHKA

[MosTopenne. Mcnonp3oanue Tabaun ¥ auarpamm Ui NpeicTaBieHus JaHHbIX. Pelnenue
3ajla4 Ha TPUMEHEHHE OINCATEIbHBIX XAPAKTEPHCTHK YHCIIOBBIX HAaOOpOB: CpeaHuX,
HanOOJIBIIECIO W HAMMCHBILETO 3HAYCHHA, pa3Mmaxa, /WCIEPCHH M  CTaHAapTHOIO
OTKJIOHEHHS. Beluncienne 4actor U BeposTHOCTEH coObITHI. Beruncaenue sepostHocTel B
ONbITAX € PAaBHOBO3MOMKHBIMH  JIEMEHTAPHLIMM  MCXOJAMH. Hcnonb3oBanue
KOMOMHATOPUKK. BbluucieHne BepoATHOCTEH He3aBHCHMBIX coObiTHil. Mcenonb3oBanue
(hopMyJIbl CHOKEHHS BEPOATHOCTEH, auarpamm Diiiepa, Jepesa BEpOSTHOCTEH, (hOpMYIibl
Bepuyim.

BeposTHOCTHOE MPOCTPaHCTBO. AKCHOMBI TCOPHH BEPOATHOCTEH.

Yenosuas  BepositHocTh.  [IpaBuiio  ymuoxkenus  BepositHocTeit.  Dopmyna  nosHoi
BeposiTHocTH. Dopmyna baiieca.

Jluckpernpie caywaiinbie BenHuMHBI M pacnpeaenenus. CoBMECTHbIE pacnpejie/ieHHs.
Pacnipesieienne cyMMBl M [POM3BEJAEHHMS  HE3ABUCHMBIX  CIYYailHBIX  BEIMYHUH.
MaremaTudeckoe OXHAAHHE M JUCNEPCHS CIy4alHOl BeIHYHHBL. MaTteMmaTHyeckoe
OKHJIAHUE H JIUCIIEPCHS CYMMBI CIIYHaitHbIX BeJTHYHH.

bunapuas  ciayuaiiHas  BenMuMHa, pacnpeneseHue  bepnyium.  ['eomerpuueckoe
pacnipesienenre. bUHOMUaNbLHOE pacnipeefeHHe W ero CpoiicTea. ['unepreomeTpuyeckoe
pacnpelie/ieHHe ¥ ero CBOHCTBa.

HenpepsiBabie cnydaiinbic BeIHYUHBL. [110THOCTE BepOATHOCTH. DYHKIHSA pacipeieICHuUs.
Pasnomepnoe pacnipenenenue.

IToka3zareneHoe pacnpejielieHHe, ero napaMeTpsl.

Pacnpenenenne Ilyaccona u ero npumeHenue. Hopmamshoe pacnpenenenue. DyHkims
Jlannaca. ITlapamerpsl HopmanbHOro pacnpenenenus. Ilpumepst ciyyaiiHbIX BeJTHUMH,
NOAYUHEHHBIX HOPMAJbHOMY 3aKOHY (MOTpelIHOCTE M3MEPEHHH, POCT HYEIOBEKa).
llenTpanbHas npeaenbHas TeopeMa.

Hepagencreo Yedrimera. Teopema YeOsiera u Teopema bepHyIuii. 3aKoH OOJIBIINX YHACE.
Buibopounsiii MeTOT U3MepeHHs BeposTHOCTeH. Pomb 3akoHa GONBIIMX 4YMCEN B HayKe,
IPUpPOIE U 00LIECTBE.
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Kopapuamus aByx ciaydaiiHeix BenuuuH. [loHsatne o ko3gduuHeHTe KOppemsiiuu.
CoBMecTHbie Habmo/eHMsl ABYX CiydalHbIX BeanduH. Boibopounsiii  kodddunment
Koppensuuu. JInHeiinas perpeccus.

Cratuctnueckas runore3a. CTaTHCTHKAa KPUTEPHS W €€ YPOBEHb 3HAUMMOCTH. IIpoBepka
MMPOCTEHINUX THIOTE3. DMIUPHYECKUE Ppaclpe/Ie/ieHHss H HX CBA3b C TEOPETHYECKUMH
pacnpeneneHuAMH. Panrosas Koppensnus.

[Moctpoenue cooTBeTcTBUil. VIHBEKTHBHBIE M CIOPBEKTHBHBIE COOTBETCTBUS. bHekimu.

Juckpernas nenpepeiBHOCTS. [Ipunuun upuxie.

Konuposanne. /[BonuHas 3anuche.

OcHoBHble moHATHS Teopuu rpados. Jlepeswbs. JlBonunoe nepeBo. CBA3HOCTD.

Komrmonents! cesizHocTH. [1yTi Ha rpade. DiinepoBsl u [aMIIbTOHOBBI MYTH.

Hundgopmarnka

IMpumepnas nporpamma yuednoro npeamera «Mudopmarukay Ha ypoBHe cpeHero obiero
obpasoBanus cocrapiieHa B cootsercTiH ¢ Tpebosanusamu ®I'OC COO;TpeboBanusIMH K
pe3yibTataM OCBOCHHA OCHOBHOiI1 oOpasoBatenbHOil nporpammsl . B neit cobmonaercs
npeemcTBeHHOCTH ¢ DI'OC OO0 M yUUTHIBAIOTCSH MEKITPEJIMETHBIE CBA3H.

Hens nzyuenust yuebuoro npejamera «Mudopmaruka» Ha 6a30B0M U yriybJICHHOM YPOBHSIX
cpeanero obuiero obpasopanus — obecrneyeHne JaabHeiero passHTHa HHOOPMALHOHHBIX
KOMIETEHIMI  BBITYCKHUKA, TOTOBOr0o K pabore B YCIOBHAX pa3BHBAIOLIErOCH
MH(OPMALMOHHOr0 001IeCTBA U BO3PACTAIONIEH KOHKYPEHIIMH Ha PhIHKE TPY/Aa.

ba3oBblil YpoOBEHb

Beenenue. Mndopmanus n undopmaumonubie npoueccs

Ponb undopmaumu u CBA3aHHBIX ¢ HEH MPOLECCOB B OKpyxawouieM mupe. Pasinuns B
MPEJACTABICHUH  JIaHHBIX, [PEIHAa3HA4YEHHBIX JUId  XpaHeHus W o0paboTkn B
ABTOMATHU3UPOBAHHLIX KOMIILIOTEPHBIX CHCTEMAX, W JIAHHBIX, [PEAHAZHAYEHHBIX JUIs
BOCTIPHATHS YCIOBEKOM.,

Cucrembl. KoMnoHeHTBI CHCTEMBI M HX  B3aUMOZCHCTBHE.
YHUBEpCAILHOCTh JIMCKPETHOr0 NPeICTaBIeHHS HHDOPMALIUK.

Maremarniyeckue OCHOBbI  MHDOPMATHKH

TexcTbl M KOAAMPOBAHHE

PaBHoMepHble M HepaBHOMepHbIe Koabl. Ycrnosue (dawno.

CucreMbl cUHCIICHHSA

CpaBHeHHE uMCEll, 3alUCAHHBIX B JIBOMYHOM, BOCBMEPHYHON M IHECTHAALATEPUYHOM
cucremax cumncinenus. CnoxkeHue M BbIYMTAHHE YHCEN, 3aMMCAaHHBIX B ITHX CHCTEMAax
CUHCJICHHS.

DneMeHThl KOMOMHATOPUKH, TCOPHH MHOJKECTB H MATEMaTH4YECKO# JIOTHKH

Onepanuu  «MMIVTMKALMAA», «IKBUBAJIEHTHOCTHY». [IpuMepsl 3akoHOB anreOphbl JIOTHKH.
DKBHUBAJICHTHBIC NpeoOdpa3oBaHHA JIOTHYECKHX BhipaxeHuid. [locTpoenue sornyeckoro
BBIDAKEHUS C JaHHO#M TaOnwunedl wucTuHHOCTH. PeleHHMe npoOCTEHIIUX JIOTHYECKHX
YpaBHEHUA.

HopmanbsHeie opMbl: IN3BIOHKTHBHAS W KOHBIOHKTHBHAS HOpMaisHas (opma.
JuckperHbie 00bEeKTH

Pemienne anropuTMHUECKHX 337124, CBA3aHHBIX C aHATH30M rpadoB (IpUMEpBI: TOCTPOCHHS
ONTUMANILHOTO TYTH MEXK/Iy BEpIIMHAMH OPHCHTHPOBAHHOTO AalMKIHYECKOro rpada;
OrpejeseHus KOJIMYECTBA PasiM4HbIX MmyTei Mexuay BepiunHamu). Mcnonb3oBanue
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rpad)oB, JCPEBHEB, CIHCKOB TPH OMHCAHWH OOBEKTOB M TMPOLIECCOB OKPYKAIOIIETO MHpa.
bunapuoe aepeso.

ANTOPUTMBI H 3JIEMEHTHI MPOTPAMMHPOBAHHAANTOPUTMHYECKHE KOHCTPYKIUH [TomnporpaMMel.
PexkypcuBHbIE aropuT™bl. TabJMYHbBIE BEJIMYHHBI (MACCHBBI).

3armnch aNropUTMHYECKHX KOHCTPYKIIHI B BLIOpAaHHOM s3bIKe porpaMmupoBanis. CoctaBneHne
AJITOPUTMOB H HX MPOrpaMMHasl peasin3aLius

Dranbl peleHns 3a/1a4 Ha KOMIIbIOTEpe.

Oneparopbl s3bIKa NPOrpaMMHPOBAHNS, OCHOBHbIE KOHCTPYKIIMM $i3bIKA MPOrpPaMMHPOBAHMS.
Tunst u crpykrypsl aanueix. Koamposanue 0a30BbIX aJIrOPHTMHUYECKHX KOHCTPYKUMI Ha
BLIOPaHHOM $3bIKC POrPaMMHPOBAHHS.

WuterpupoBannas cpeia paszpaboTku OporpamMm Ha BbIOPAHHOM S3BIKE [IPOrPAMMUPOBAHUS.
Unrepdeiic Beibparnoii cpeapt. CocraBieHne alropuTMOB U IporpaMM B BeIOpaHHOH cpefie
nporpammupoBanus. [Ipuemsr otnaaxu nporpamM. IIpoBepka paboTocrnocoOHOCTH NporpaMm
C MCTIOJIb30BAHMEM TPACCHPOBOUYHBIX Ta0JIHMIL.

Paspaborka u nporpaMMHas peaausaiius ajiropuTMOB PELICHHS THITOBBIX 3a/1a4 6a30BOr0YpOBHS
M3 Pa3snIUYHBIX MpeaMeTHbIX obnacteii. [Tpumepn! 3anay:

ANrOPUTMbI HAXOK/ICHHS HAaNBOJIBIIEro (MIIH HAUMEHBIIET0) U3 JIBYX, TPEX, YeThIpeX 3a[aHHbIX
yucesn 6e3 UCTOIb30BAHNS MACCHBOB H LIMKIIOB, @ TAKIKE CYMM (MJIHM [IPOU3BEACHHUI) 21IEMEHTOB
KOHEUHOH YHCIIOBOH NOCJICA0BATEILHOCTH (MM MACCHBA);

AJIrOPUTMbI aHAIM3A 3aMMCCH YMCE B NO3HLUMOHHON CHCTEME CHHUCICHHS;

AITOPUTMBI pelenus 3ajad Merojaom nepedopa (nowck HOJL nanHoro narypajibHOro uwmcia,
MPOBEPKA YUC/IA HA NPOCTOTY U T.J1.).

AITOPUTMBI PabOTHI C NIEMEHTAMH MACCHBA C OJIHOKPATHBIM IMPOCMOTPOM MAacCHBA: JIMHEHHBIH
MOMCK 7JIEMEHTA, BCTABKA M Y/IAJCHHE IEMEHTOB B MACCHBE, NEPECTAHOBKA SIIEMCHTOB
JIAHHOrO MaccuBa B O0paTHOM MOpsiZIKe, CYMMHPOBAHHE AJIEMEHTOB MAcCHUBa, MPOBEpKa
COOTBETCTBHS IEMEHTOB MACCHBA HEKOTOPOMY YCJIOBHIO, HAXOXKIEHHE BTOPOTO 110 BEIIHYHHE
HanboJILIIEro (MJIM HAMMEHBIIET0) 3HAYEHHS.

AJITOPUTMBI  PEIaKTHPOBAHHUS TEKCTOB (3aMeHa cuMBosia/pparmeHTa, yaajleHWe W BCTaBKa
cuMBOJIa/(hparMeHTa, MOUCK BXOKICHHA 3aIlaHHOI0 o0pa3sua).

[TocTaHOBKa 3a71a4M COPTHPOBKH. AHAIIN3 AITOPUTMOB

OnpeneneHue BO3MOKHBIX PE3yJbTaToB paboThl MNPOCTEHIIHX aJrOPUTMOB  YIpaBlIEHHS
HCIIOJIHHUTENIAMH M BBIYHCIIMTENIBHBIX anropHTMoB. OnpesesieHHe MCXOJHBIX JIAHHBIX, TPH
KOTOPBIX &JIFOPUTM MOKET JIaTh TpeOyeMblii pe3y/ibTar.

CnoKHOCTb BBIYHCIIEHHS: KOJIHYECTBO BLINOIHEHHbBIX ONEpaluii, pa3Mep HCIOIb3YeMOH NaMsITH;
3aBUCHUMOCTh BBIYMCIICHUI OT pasMepa HCXOAHBIX JIaHHBIX.

MaremaTHuecKOe MOIEIHPOBAHHE

[IpencraBnenue pe3ynbTaTOB MOJEMUPOBAHUS B BHJE, YA00HOM /Ul BOCIPHUSATHS YEIOBEKOM.
['padmueckoe npejacrapienue JaHHBIX (cxeMbl, Tabnuibl, rpadukm).

[TpakTHueckas paboTa ¢ KOMIBIOTEPHOH MOJIENBIO M0 BEIOPAHHOH TeMe. AHAINH3 JOCTOBEPHOCTH
(npasjononodust) pesynbTaToB IKCrnepumeHToB. Mcenosnb3oBaHue cpei MMHTALMOHHOIO
MOJICTTMPOBaHHS  (BHUPTYyaJbHBIX  JTabopaTopHii) And  TPOBEACHHA  KOMIBIOTCPHOTO
IKCTIIEPUMEHTA B Y4eOHOMH JIeATEIbHOCTH.

Hcnonp30BaHHEe MpOrpaMMHBIX CHCTEM H cepBHCOB KoMmmbloTep — yHHBEpPCAIBHOE YCTPOHCTBO
00pabOTKH J1aHHBIX
[IporpamMHas M anmnapaTHas OpPraHH3alHs KOMIBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM.
ApxuTtekTtypa COBpPEMEHHBIX KOMIIBIOTEPOB. Ilepconanbublii KOMIIBIOTED.
Mauoronponeccopusie cuctemsl. CynepkomnberoTepbl. PacnpesieneHHble BBIYHCIUTEIbHBIE
cucTreMbl 1 obpaboTtka
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Oonbiux gaHHBIX. MoOuiabHbie UHQPOBBIE YCTPOHCTBA M HX pPOIb B KOMMYHHKAIMX.
BeTpoeHHbie KOMITBIOTEpPBl. MUKpoKOHTpoIUIepsl. PoG0TH3HpOBaHHEIE TIPOH3RBO/ICTBA.

Bri6op koHHUTypaluu KOMIBIOTEPa B 3aBHCHMOCTH OT peniaeMoi 3a1aun. TeHICHITHN Pa3BHTHS
annapaTrHoro odecreueHHs: KOMIbIOTEPOB.

[Tporpammuoe obecnedenue (I10) KOMNBIOTEPOB U KOMIBIOTEPHBIX cUCTeM. PasiuuHbIeBU/IbI
[0 n nx nasnaueHue. OcoOEHHOCTH MPOrpaMMHOTO OOecTeYeHHS MOOWIBHBIX YCTPOHCTB.
Opranusanus XpaHeHus: 1 00pabOTKH JaHHBIX, B TOM YHCIIE C UCIOJIb30BAHUEM HHTEPHET-
CePBHUCOB, O0O0JIAYHBIX TEeXHOJIOTHI U MOOMIIBHBIX YCTPOHCTB.

[Ipukiaanbie KOMIBIOTEPHBIE [POIPaMMBbl, HCHOJbL3YEMbIE B COOTBETCTBHM C TUIIOM
pelraeMbIX 3aja4 M 1o

BeIOpanHOil ciennanusaiyi. [TapaniensHoe nporpaMMiupoOBaHHKe.

Huctanisums ¥ AeMHCTAUIALMSA POrPAMMHBIX CPEICTB, HEOOXOAMMBIX ISl PELICHHS YU4eOHbIX
3aJia4 M 3aja4 1o BulOpaHHON crnielManu3auuu. 3akoHoaarenbeTso Poccuiickoii Menepaiiuu B
obacTi MporpaMMHOro obecrieueHus.

Crioco6sl 1 cpezicTBa obecnieueHus HajiexkHoro pynkunonnposanns cpejcrs UKT. [pumenenue
CHEHHATIH3HPOBAHHBIX MPOrpaMMm Ui odecrieueHus crabmibHoli pabotsl cpeacts MKT.

beszonacHocTh, THrHEHa, H)ProHOMHKA, pecypcocOepekeHue, TeXHONorHueckue TpedboBanus mpu
IKCIUTYATALMM KOMIbIOTEpHOro pabouero mecta. [IpoekTupoBaHHe aBTOMATH3UPOBAHHOIO
pabodero MecTa B COOTBETCTBHH € LEJIAMH €r0 HCIOJIb30BaHHs.

[ToaroroBka TeKCTOB M ICMOHCTPAIIMOHHBIX MAaTEPHAJIOB

CpencrBa noucka U aBro3amensl. Mcropus niMenenuii. Mcrnonb3oBanue rotoBbx mabaoHoB U
cozaanne coOcrBeHHbIX. PaspaboTka CTPYKTYpbl AOKYMEHTa, CO3/laHME THICPTEKCTOBOIO
JnokymenTa. Cranaaprel OMOnmorpadguueckux onucaHmii.

Jenosas nepenucka, nayunas nyonukauma. Pedepar u annoraums. Odopmienue crnucka
JINTEPaTYPb.

Konnextusnas pabora ¢ noxkymentamu. PenensupoBanne Tekcra. OOnauHbie CEpPBHCHI.
3HAKOMCTBO C KOMIILIOTEPHOH BepcTKOH Tekcra. TeXHHuYecKHe CpejicTBa BBO/IA TEKCTA.

[Iporpammsl pacrio3HaBaHus TEKCTa, BBEJICHHOIO € HCIOJIb30BaHHEM cKaHepa, raderHoro MK
win rpaduyeckoro nuanmera. [IporpaMmel cuHTE3a M pacno3HaBaHusA YCTHOH pedH.

Pabora c ayaMoBH3yanbHBIMI JAHHBIMH

Cospnanne w  npeobpazoBaHue ayAMOBH3yalnbHBIX 00BbekTOoB. BBOJA H300pakeHuii ¢
HCIOJIb30BAHHEM  pa3iinyuHbiX  UMQPOBBIX  ycTpoicTB  (MdpoBbIX  (oToannaparoB u
MHMKPOCKOIIOB, BMJICOKamep, ckaHepoB u T. J.). OOpaborka wu3o0paxeHHsi M 3ByKa C
HCTIOJL30BAHUEM HHTEPHET- H MOOWIBHBIX TTPHIIOKEHUIL.

Hcnonp3oBanue MyabTHMEAHHHBIX OHJIAHH-CEPBHCOB JUIA pa3paboTKH MPe3eHTALHH IPOSKTHBIX
pabot. Pabora B rpynne, TeXHo10rusg nyoanKaiuy roToBOro Marepuaa B CeTH.

DneKTpoHHbBIE (nHAMUYecKHe) Tabauibl

[Tpumeps! Henonb30BaHus JIHHAMHYECKHX (/IGKTPOHHBIX) TaONHIL HA NPAaKTHKE (B TOM 4HCIe —
B 3a]]a4axX MaTeMaTHYECKOTO MOJIE/THPOBAHHA ).

ba3zbi 1anHbIX

Pensuunonneie (Tabnuunsie) 6a3el gannbix. Tabnuna — npecraBineHue cBECHUE 00 OTHOTUITHBIX
obobekrax. [Tone, sanuck. KimoyeBsie noss tabnuuel. Ceasu mexkay Tadnuiamu. Cxema JJaHHBIX.
[Touck u BeIOOp B Hazax nanHbIX. COPTHPOBKA JIAaHHBIX.

COB}I&HHC, BCOCHHUC M HCMOJL30BAHHC 0as JAdHHBIX TIPpH PpEIICHHH }"‘JCGHI:IX U TIPAKTHYECKHX
3a1au.

ABTOMaTH3UPOBAHHOE MPOCKTHPOBAHHE

[IpencraBnene 0  CcHCTEMax  ABTOMATH3HUPOBAHHOTO  mpoekTupoBanus.  Cucremsl
aBTOMaTH3HPOBAHHOIO NpoekTHpoBaHu:A. Co3/1anue YepTexel THIIOBBIX JIeTallei 1 OOBEKTOB.

3D-monenupoBanmne

[IpuHIMIBL TOCTPOSHUS ¥ PE/IAKTUPOBAHKS TPEXMEpHBIX MoJiere. CeTouHble MOJIEH.
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Marepuansl. MoaenupoBaHue HCTOYHHUKOB OCBeleHn. Kamepsl.
AJUMTHBHBIE TeXHONOTHH (3D-npuHTEpHI).

Cucremsl HCKYCCTBEHHOI'O HHTEIVIEKTA H MAllIHHHOE OGY[IBHPIE

Mammatoe obyueHme - penieHune 3a7a4  pacrno3HaBaHHs,
KjiaccupuKamum unpeackazanus. McKyccTBEHHBIH HHTEIIEKT.
HudopmatinoHHO-KOMMYHHUKALIMOHHBIE texuosnoruu, Pabora B

HH(OPMALIHOHHOMIIPOCTPAHCTBE

KommnbioTepHsie ceTH

[lpunumner noctpoenuss kommnbioTepHbix ceteil. CereBbie nporokosibl. HMuTepher.

Anpecauus B cetn Uatepret. Cucrema 1oMeHHbIX HMeH. Bpaysepsil.

AnnapatHble KOMIIOHEHThI KOMITBIOTEPHBIX CETE.

Beb-caiit. Crpanuua. B3anmoseiictere Bed-cTpaHuilbl ¢ cepsepoM. JIHHaMHUeCKHeCTPaHHIIbL.
PaspaboTka HHTEPHET-NIPUIOKCHHI (caiiThl).

CereBoe xpanenue aaHHbIX. O6naunble cepBHChl. JlesTebHOCTL B ceTH MHTEepHeT

Pacummpennsiii nouck undopmauun B cern Murepuer. Mcenosib3oBaHue s3bIKOB MOCTPOCHUS
3a1POCOB.

Jpyrue Buasl gestenbHocTH B ceti MuTepHer. ['eonokalmoHHbIe CEPBUCHI PEaIbHOTO BPEMEHH
(moxaumus MOOWIBHBIX TenedOHOB, ONpeaeIeHHe 3arpyKEHHOCTH aBTOMAarucTpanei u T.un.);
HHTEPHET-TOPTroBIIsA; OponnpoBanne OHICTOB M FOCTHHHIL M T.11.

CoumnanbHas nHpopmaTHka

ConuanbHble CeTH — OpraHu3alva KOJUIEKTHBHOIO B3aMMOAEHCTBHS H 0OMeHa JIaHHBIMH.

CereBoii YTHKET: 1paBHIIa NOBEACHHS B KHOCPIPOCTPaHCTBE.

[lpoGnema nomnuHHOCTH — mony4eHHOH  uHopmaumu.  MudopmaumonHas  KyabTypa.
["ocynapcrBeHHbIC ICKTPOHHBIE CepBUCHI M yeayru. MoOuiabHbIe npuiokeHns. OTKpbIThIE
obpa3zoBaTebHBIC PECYPChI.

Uudopmaunonnas 6e30nacHoCTb

Cpejicrea 3aumThl HHGOPMALIMK B aBTOMATH3HPOBAHHBIX HH(pOpMaLMOHHbIX cuctemax (AHUC),
KOMIMBIOTEPHBIX CeTAX M KommbioTepax. OOmme npobneMbl 3amuThl HHPOPMALHMH H
uH(popmanmonnoi 6esonacioctn AUC. DnekTpoHHas nonuch, cepTHHUIMPOBAHHBIC CAHTDI
M JIOKYMEHTBI.

Texnorennble M HKOHOMHYECKHE Yrpossl, cBasaHHeie ¢ ucnons3zoanuem MKT. [IpaBosoe
obecnevyenne HHPOPMALHOHHOI 0E30MaCHOCTH,

Yray6nennslii ypoBeHb

Brenenue. Mndopmanns u nndopmaunonnsie npoueccsl. Jlanusie

CrniocoOsl 1peicTaBaeHNS IaHHBIX. Paznnyuns B npe/CTaBICHHUH JaHHBIX, PeHA3HAYCHHBIX IS
XpaHeHusi ¥ o0OpabOTKM B  aBTOMATH3UPOBAHHBLIX  KOMITBIOTEPHBIX  CHCTEMax o
NpeHa3HAYCHHBIX JUISl BOCIIPHATHS YEI0BCKOM.

Cucrembl. KOMINOHEHTBI CHCTEMBI M HX B3aumoaeiicTeue.. HHpopMalmoHHoe B3aUMOICHCTBHE B
cucTeme, yripapieHnne. Pa3oMKHYTBIE H 3aMKHYThIE CUCTEMBI yIpaBieHus. MaremMaruyeckoe u
KOMMBIOTEPHOE MOJICTHPOBAHNE CHCTEM YIIPABIICHHUS.

Maremarnueckmne ocHoBbl nH(GOpMaTHku TekcTsl 1 Koauposanue. [lepeaaua TaHHBIX

3HAKH, CUTHAJLI H CHMBOJIbL. 3HAKOBBIC CHCTEMBI.

PaBnomepHbie n HepaBHOMepHBIE KObl. [IpedukcHbie koabl. Y cinosue ®ano. ObpaTHoe ycinoBue
®ano. ANTOPUTMBI ICKOTHPOBAHHS MPH HUCTIOJIB30BaHHH MPE(HUKCHBIX KOJO0B.

CxkatHe JaHHBIX. YYeT 4YacTOTHOCTH CHMBOJIOB TpH BbIOOpE HEPAaBHOMEPHOIO KOJA.
OnTtumansHoe koauposanue Xaddmana. MenonszoBanue nporpaMm-apXuBaTopoB. AJTOpUTM
LZW.
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[lepenaua pansbix. MCTOYHMK, NPHEMHMK, KaHal CBA3M, CHTHAN, KOAUpYIOLlee W
JIEKOIHPYIOILlee YCTPOHCTRA.

[TponyckHas cnocoOHOCTE U MTOMEX03aIIHIIEHHOCTL Kanana cBa3H. KoauposanuecooOuieHuii B
COBPEMEHHBIX CPE/ICTBAaX MEpeiayn JaHHbIX.

Hckaxkenue wHdOpMauMu TpH mnepenade mo KaHaidaMm cBs3H. Koabl ¢ BO3MOXKHOCTBIO
OOHapyKeHHS W UCIIPaBJICHUA OLIHOOK.

Criocobw1 3ammTel nHGOpMaMK, nepeaaBaeMoii no kanaaam csasu. Kpunrorpadusa(anropurMsel
wupposanus). CreraHorpadus.

Huckperuszauus

U3mepenns u  auckperusaums. Yacrora M paspagHOCTL H3MEPEHMH. YHHBEPCalbHOCThH
JMCKPETHOTO MPE/ICTaBICHNS HHPOPMAIIHH.

JMckpeTHoe mnpescTaBieHHe 3BYKOBBLIX JaHHbIX. MHorokananbHas 3anuck. Pasmepdaiina,
MOJIYYEHHOI0 B pe3yJibTaTe 3alucH 3ByKa.

JMCcKpeTHOE NpeICcTaBICHHE CTAaTHYECKOH 1 InHaMuueckoi rpaduyeckoit undopmanmn. Cxatue
JIAHHBIX TPH XpaHeHHH rpaduyeckoii U 3ByKOBOIH HHMOpMALIUK.

CuecreMsl CUMCICHHs

CpoiicTBa MO3HIIMOHHOIT 3aMMCH YHCIA: KOJIMYECTBO (P B 3aNHCH, NPU3HAK JEIMMOCTH YHCIA
Ha OCHOBAHWE CHCTEMBI CUHCIIEHHS.

AJNTOpUTM Neperoia AeCATHYHOI 3aIHCH YHCIIA B 3aMTUCH B MO3HLIMOHHOMN CHCTEME C 3a/laHHbIM
OCHOBaHHEM. AJIFOPUTMbI NMOCTPOCHHSA 3AMUCH YHC/IA B MO3ZHIIMOHHON CHCTEME CUMC/ICHHA C
3a/1aHHBIM OCHOBAHMEM W BBIYMCJICHHS YHCIIA [0 CTPOKE, COACPIKALLCH 3aIUCh ITOrO YMCa B
MO3HUILIMOHHON CHCTEME CUHMCIIEHUS C 3a/IaHHBIM OCHOBAHHEM.

Apupmernueckne AHCTBHA B MO3HIHOHHBIX CHCTEMAX CHHCIICHHS,

Kparkas w passepHyras Qopma 3anucH CMEIIaHHBIX YHCENl B [O3MLIMOHHBIX CHCTEMax
curcaenus. IlepeBoj cMemaHHOro yucia B MO3HIHOHHYIO CHCTEMY CUMCIICHHS ¢ 3aJIaHHBIM
OCHOBAHHEM,

[IpencraBnenne wenbiX M BEUIECTBEHHBIX YHCEN B namMaTH Kommnbiotepa. KommnbioTepHas
apu(pMeTHKa.

DneMeHTH  KOMOMHATOPHKH, TEOPUH MHOXKECTB M MareMaTHuecko Joruku Onepanun
CHMILTHKALMA, «IKBHBaJCHIUA». Jlornyeckne PyHKIHH.

3akoHsl anreGpsl JIOrHKKH. DKBHBAJICHTHBIC NPeoOPa3oBaHUA JIOTHUYCCKUX BBIPAXKCHUI,

Jlornyeckue ypaBHeHMs.

[TocTpoeHHE JIOTHYECKOTO  BBIPAKEHHSA c JIAHHO#H Tabanuei

HUCTHHHOCTH.

Jn3nionkruHas HopMaibHas Gopma. KowbiOHKTHBHAS HOpMaibHas (opMma.

Jlornueckune snementel KomnbeioTepos. [locTtpoenne cxem u3 0a30BBIX JOrHYECKUXIICMEHTOB,

JIUCKpeTHBIE MIpPbl JIBYX HWIPOKOB C MMOIHOH wWH(popMmanmeii. BuMrpeiniHbie cTpaTeryu.
JlnckperHbie 00bEKTHI

PenieHne anropuTMHYECKHX 3a/ad, CBSA3aHHBIX C aHAIH30M rpadoB (IPHMEPBI: MOCTPOCHHS
ONTHMAIBHOTO TYTH MEMJy BEpIIHHAMM OPHEHTHPOBAHHOIO  ALHKIMYECKOro rpada;
OIpe/IesIeH!s KOJMYECTBA PA3IHYHbIX MyTeil MEKy BepPIIHHAMH).

Ob6xoa y31n0B AepeBa B rIyOHHY. YIOPALOYCHHBIC ACPEBbs (JACPEBbS, B KOTOPBIX YIOPSA0YECHBI
peOpa, BBIXOAIIME U3 OHOTO Yy371a).

HMcnone30BaHKE JIEPEBLEB NIPH PEIICHUH ANTOPHTMUYECKHX 3a/1a4 (IpUMEpsl: aHaJIu3 pPaboThl
PEKYPCHBHBIX alrOPHTMOB, pa3zdop apudMeTnuecknx W TOTHYECKMX BhIpaxkeHuii). bunapHoe
nepeso. Micnonp3oBanue 1epeBbeB NPH XpPaHEHUH JaHHBIX.

Hcnons3oBaHue rpaoB, ACPEBLEB, CHUCKOB MNPH OMHCAHHH OOBEKTOB M NPOLECCOB
OKpY’KaloIlero Mupa.

ANTOPUTMBI H 3IEMEHThI TPOTPAMMHPOBAHHI AJITOPHTMbBI U CTPYKTYPbI JTaHHBIX
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ANrOpUTMbI HCCEI0BAHNUS dNIEMEHTAPHBIX (DYHKIIHIA, B HACTHOCTH — TOYHOI0 HIPUOIMIKEHHOTO
pelieHus KBaJpaTHOrO YpaBHEHHS C MElNbIMH M BElIECTBEHHBIMH KO3 (pULHEHTaMH,
OTpE/IENICHNs IKCTPEMYMOB KBaJApaTHIHOH (DYHKIIHH HA OTPE3KE.

AnropuTMBI aHANTM3a H TIPpe0Opa3oBaHus 3anmHcel YHCeN B MO3HIIMOHHOMN CUCTEME CUMCIICHUS.

ANTOPUTMBI, CBA3aHHBIE C JAETUMOCTBIO LENbIX uucen. Anroputm EBkiuaa ans onpenenenus
HO/I 1ByxX HaTypajbHBIX YHCEL.

ANropuT™Mbl JIMHEHHOH (OAHONPOXOAHOI) 00pabOTKH MOC/AEAOBATEALHOCTH uuces 0e3
HCIIO/Ib30BAHMsA JIOTIOJIHUTEIBHOH [MaMATH, 3aBHCAIIECH OT JUIMHBI [10CJEJ10BATECIbHOCTH
(BBIYMCIIEHHE MAKCUMyMa, CYMMBI; JHHEHHBIT nouck u T.m.). OOpaboTka HrneMeHTOB
MOCJIE/IOBATEILHOCTH, Y/IOBJICTBOPAIOIIMX OIPEIACICHHOMY YCIOBUIO (BBIUYMCIEHHE CYMMbI
3a/IaHHBIX JICMCHTOB, HX MAKCHMyMa H T.IL.).

Anroputmbl 06paboTku maccuBoB. [IpuMeps: nepecTanoBKa HJ1EMEHTOB JaHHOT00AHOMEPHOT O
MaccHBa B OOpaTHOM TOpsA/JKe; LWKIWYECKHH CABHT 2JIEMEHTOB MAacCHBa; 3arojHeHHe
JIBYMEPHOI0 YHMCJIOBOIO MacCHBa [0 3aJaHHBIM MpaBHJIaM; MOMCK IEMEHTA B JIBYMECPHOM
MAacCHMBE, BBIYHUCIEHHE MAKCMMyMa H CYMMbl 3JIEMEHTOB JIBYMEPHOro maccuBa. Beraska u
yJ1aJICHHE YIEMEHTOB B MaCCHBE.

PexypcHBHBIC QJITOPHTMBI, B YACTHOCTH: HAXOKACHHE HATYPATBHON M 1IEI0H CTENEHN 3alaHHOTO
HEHYJIEBOI'O BELICCTBEHHOIO YMCIIA, BhIYMCICHHE (DAKTOPHAIOB; BBIUHUCIICHHE N-I'0 JIEMEHTa
PEKYPPEHTHOH  mociefoBaTe/IbHOCTH  (Harpumep, rociegoBarenbHoct  Pubdonavun).
[loctpoenne u ananns jepesBa peKypCHBHBIX BbI30BOB. BO3MOXKHOCTE 3alIMCH PEKYpPCHBHBIX
ANrOpUTMOB 0€3 IBHOTO MCIOJIb30BAHHA PEKYPCHH.

CopTHpoBKa OJHOMEpPHBLIX MaccuBOB. KsaapaTHuHble aaropuTMbl COPTHPOBKH (rpumep:
coprupoBka ny3wipbkom). CinusHue JBYX OTCOPTHPOBAHHBLIX MAacCHBOB B OJAuH  0e3
HCIIOJIb30BAHNSA COPTHPOBKH.

AJITOPUTMBI  @HAJIM3a OTCOPTHPOBAHHBLIX MAaCCHBOB. PeKypcHBHas peajusalius COPTUPOBKH
MaCcCHBA Ha OCHOBE CIMSIHUS IBYX €r0 OTCOPTHPOBAHHBIX (PparMeHToB.

ANTOpUTMBI AHAIM3a CHMBOJIBHBIX CTPOK, B TOM HHCJIE: TMOJCYET KOIMYECTBA TMOABICHUI
CHMBOJIA B CTPOKE; pa3bueHne CTPOKH Ha C/10Ba 110 NPoOesIbHbIM CHMBOJIAM; ITOUCK MO/ICTPOKH
BHYTPH JJAHHOH CTPOKH: 3aMEHa HaiJIeHHOH MOJCTPOKH HA JIPYTYIO CTPOKY.

[Toctpoenne rpaduka pyHxumH, 3aaannoii hopmyJioi, mporpaMmoii win TabiaMLEH 3HAUCHMI,

ANropuT™Mbel NpUOIHIKEHHOTO pEIlIeHUs YpaBHEHWI HA JIaHHOM OTpE3Ke, HalpHMep, METOI0M
JIeNICHUsT OTPE3Ka NONnoaaM. AJIropHTMbl NPHOIMKEHHOrO BLIMUCICHHS JUIMH H TUIOLIAJICH, B
TOM 4HciIe: NPHOIHKEHHOE BBIYHCIICHNE JUIMHBI TUIOCKOI KPHBOH MYyTEM alnpoKCHMalMu ee
JIOMaHOIt; PHOIMIKCHHBIH MOACYET METOAOM TpaneLuil IIomait noj rpapukoM GpyHKIHM,
zagannoii Gopmynoii, nporpammoii uam Tabnuueit 3navenuii. [pubnmxenHoe BblMHCICHHUE
nnomaan gurypsl Metojgom Monte-Kapio. [Tocrpoenne TpaekTopnii, 3aJaHHbIX Pa3HOCTHBIMH
cxemamu. Pemenue 3ana4  onTHMH3AaUMH. AJITOPHTMBI BBIMUCIHTEIbHOH TI'€OMETPHH.
BeposiTHOCTHBIE AJIrOPHTMBI.

CoxpaHeHHe W MCIOIBL30BAHHE TPOMEKYTOYHBIX pe3yabTaToB. MeToa auHaMUYecKoro
MIPOrpaMMHUPOBAHHA.

[IpencraBnenne o cTpykTypax aaHHbiX. [IpyMepsl: CIIMCKH, CIIOBAPH, JIEPEBbS, OUEPEIH.

Xom-TabaulbL.

S3bIKH IpOrpaMMHUpOBaHHSA

[Toanporpammel  (npoueaypsl, ¢ynxkuuu). [lapamerpel  nojanporpamm.  PekypcusHbIE
npoueayps! ¥ GyHKIHH.

Jloruyeckue nepemennbie. CHMBOJILHbBIE M CTPOKOBbIE NepemMenHbie. Onepauuy HaJCTPOKaMH.

JBymepHBie MaccuBhbl (MaTtpuibl). MHoromepsasle mMaccuBbl. CpezicTBa paboThl ¢ JaHHBIMH BO
BHEMIHEN naMsTH. Daiiibl.

[TonpoOHOE 3HAKOMCTBO C OZTHUM M3 YHHBEPCAIBHBIX ITPOLEAYPHBIX A3bIKOBIIPOrPAMMHPOBAHHS.
3anuch aNrOPUTMHHYECKHX KOHCTPYKIHIT W CTPYKTYp [aHHBIX B BbIOpDAaHHOM S3BIKE
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nporpamMmmupoBanus. O630p npoileypHbIX A36IKOB MNPOrPaMMHPOBAHUSI.
[TpencraBneHne o CHHTAKCHCE H CEMAaHTHKE S3bIKa NPOrpaMMHPOBaHUS.

[TonsiTHe O HenpoueAypHbIX si3bIKax MPOrpaMMHPOBAHHS M MapajurMax rnporpaMMHUpPOBaHUSL.
H3yueHne BTOpPOTo fA3bIKa MPOrpaMMHPOBAHHA.

PaspaboTtka nporpamm

Drarnbl peleH s 3aJ1a4 Ha KOMIbIOTEpe.

CrpykrypHoe mnporpammupoBanue. [lpoBepka ycrioBus BHINOJAHEHHS IMK/IA 10 Hayaua
BBITIOJIHCHHA TeJa IIMKJIA M 110CJIe BHITOJIHEHHS Tella [HKIIA: MOCTYCIOBHE M IPEIyCIIOBHE
uukia. MHBapuanT mMkia.

MeTo/1b1 TPOEKTHPOBAaHKS MPOIPAMM «CBEPXY BHH3» U «CHH3Y BBepX». Paspaborka nporpamm,
HCTIOJIB3YIOIIUX TOANPOTPaMMBI.

BubnnoTekn noanporpaMm U MX HCMOIL30BaHHE.

MuTerpupoBanHas cpeja pa3paboTKi MpOrpaMMbl Ha BHIOPAHHOM SI3bIKE TIPOTPAMMHPOBAHUSL.
[Tons3oBarenbekuii HHTEpdEic HHTErPHPOBAHHOMN Cpezibl pa3paboTKi Nporpamm.

[Torsitne 00 OOBEKTHO-OPHEHTHPOBAHHOM TPOrpaMMHUpPOBaHUH. OOBEKTbI M KJACChl.

Mukancynsinus, Hac/ie0BaHHe, TONTHMOP(H3M.

Cpenabt  ObicTpoii  pazpaGotkm mnporpamm. ['paduueckoe mnpoexkTupoBanue uHTEpdeiica
nosns3oBarens. Mcnonbs3oBanue MojiyJieii (KOMIIOHEHTOR) 1TPH pa3paboTKe NMporpaMm.

DeMEHTHI TEOPUH AJITOPHTMOB

®opmanusauus nouATHs  anroputma. Mammna Teiopurra — npumep  aberpakTHOM
YHUBEPCAIbHOI BhIuncnTenbHOM Moaenu. Tezuc Uépua—Teropunra.

Jlpyrue yuusepcaibHbie BEIUHCIUTENbHBIE MOJIeH (puMep: MatnHa IlocTa). YHuBepcanbHblii
anroput™. Bblumcimmbie o HeBbiuucaumbie  Gynxkuun, Ilpobinema ocraHoBku M ee
HEpa3peinMoCTb.

ADCTpaKTHBIC YHHBEPCAIbHBIC MOPOAKIAIOIINE MOJICTH (IPUMED: FPAMMATHKH).

CnosKHOCTh BBIMMCIICHHS: KOTHYECTBO BLIMOJIHECHHBIX ONEpaLuii, pasmMep HCIOIb3yeMOH NaMsITH;
MX 3dBHCHMOCTH OT pa3Mepa HMCXOAHBIX JaHHbIX. CIO0XKHOCTH aIropuTMa COPTHPOBKH
cnusHuem (MergeSort).

[Tpumepsl 3anau aHanH3a AITOPUTMOB: ONpe/e/IeHHe BXOAHBIX JaHHBIX, TTPH KOTOPLIX aJIrOPUTM
JlaeT yKa3aHHbIi pe3ybTaT; Onpeie/ieHue pesyibrarta airoputma 6e3 ero noJHoro nomaroBoro
BBITIOJIHCHHS.

JlokasaTenbeTBO NPaBHILHOCTH MporpaMM. MaremMaTHueckoe MOJICTHPOBAHHE

[IpakTnueckas paborta ¢ KOMNBIOTEPHOH MoOJeabi0 110 BeiOpanHoli Teme. IlpoBeaenue
BbIYMCIIMTCIBHOIO JKCINCPUMCHTA. AHAJIW3 JOCTOBEPHOCTH (MpaBAonogodus) pe3yabTaToB
KOMITBIOTEPHOI0 SKCIIEPHMEHTA.

[Ipeacrasnenne pe3ynbTaToB MOACAMPOBAHUA B BHJE, YAOOHOM [UIS BOCIPHUATHS UYCJIOBEKOM.
I'paduueckoe npeacTaBieHne JaHHBIX (CXeMbl, TaOIHIIBl, rpaduKn).

[TocTpoenne maremMaTHHECKHX MOJENeH IS pelieHHus MpakTHHYecKux 3ajay. MmurauuonHoe
Mojennposanne. MozennpoBanue cHCTEM MaccoBOro o0CIyKUBaHH.

Hcnons3oBanue JUCKPETH3allMH W YHCJICHHBIX METOJOB B

MaTEMaTHYECKOMMO/IE/IHPOBAHHH HENPEPBIBHBIX IMPOLIECCOB.

Hcnone3oBanue cpel MMHTALMOHHOTO MOJCANPOBAHUSA (BUPTYalNbHBIX Habopatopuit) ans
NPOBEICHUS KOMITBIOTEPHOTO YKCIIEPUMEHTA B Y4eOHOMH 1eATeIbHOCTH.

KomnerorepHsiii (BUPTYaNbHBIA) W MaTepHaIbLHLIM  TIPOTOTHIIEI

U3TICITTHA.
Hcnonb3oBanue yuebHbIX CHCTEM aBTOMATH3MPOBAHHOIO POSKTUPOBAHHA.

HudopmaninoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH W UX MCHOIL30BAHUE [UISl AHATM3ATaHHBIX
AnmnapaTHoe H nporpaMMHoe odecrieyeHne KOMIbITEpa
AmnnapatHoe obecnedeHne KoMnboTepoB. [lepcoHatbHbli KOMITBIOTED.
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MHoronpoueccoptbie CHCTEMBI. CynepKoMnbIOTEPbI.
PacnipezieneHHbIEBBIYHCIIHTEIIBHBIE CHCTEMBI H 00padoTKa 0ONBIIHX JaHHBIX. MOOHIbHBIE
undpoBBIE YCTPOHCTBA

H HUX poilb B KOMMYHHKauusax. BcrpoeHHsle KoMmbeloTepbl. MHKPOKOHTPOIIEPHI.
PoboTu3upoBaHHbIe MPON3BOACTBA.

CooTBercTBHEe KOH(UIypallMH KOMIIbIOTEpa periaeMblM 3aja4aM. TeHJCHLUHH pa3BUTHA
annapaTHoro odbecneyeHus: KOMILIOTEPOB.

[Mporpammuoe obecneuenue (I10) komnboTepoB M KOMIbIOTEPHBIX cucTeM. Knaccnbpukanms
MPOrpaMMHOTO obecnieueHus. Muorooopa3zue OrepatHOHHBIX CHCTEM, HX
¢pyuxuun.IIporpammuoe odecneyenne MOOHIIBHBIX YCTPOHCTB.

Moens nHGOPMAIIHOHHOMH CHCTEMbI «KITHECHT—CcepBepy». PacnipeieneHHbie MOICIH HOCTPOCHUSA
nHdopMamoHHbIX cuctem. Mcnonb3oBanue oOGnayHbIX TEXHOJOTHH 00paboTKM JaHHBIX B
KPYIMHBIX HHOPMALMOHHBIX CHCTEMAX.

Uuctannsums H JNCHHCTAJIALHA MPOrpaMMHOTO obecnieueHwsl. Cucremuoe
a/IMHHUCTPUPOBAHHE.

TenpeHMK pa3BUTHS KOMITBIOTEPOB. KBaHTOBbBIE BEIUNCIICHUS.

Texnuka OesonacHoctH M mnpaBuwia paboTel Ha komnblotepe. ['uruena, HproHoMuka,
pecypcochepexkeHne, TEXHOIOrHYeckne TpedOBaHHA 1PH IKCIUIyaTallHH KOMITBIOTEPHOIO
pabouero mecra. [IpoekTHpoBaHHe aBTOMATH3HPOBAHHOIO pabovero MecTa B COOTBETCTBHHM C
LEAAMH €0 HCTIO/Ib30BaAHHA.

[Tpumenenne crieuManu3upoOBaHHBIX NPoOrpaMM Ui obecrieyenus crabuibHO paboThl cpeicTs
MKT. Texnonorus nposejaenus npodpunakruueckux pabot naj cpeacrsamun UKT: nuarnocruka
HEHCIPABHOCTEH.

[ToaroroBka TEKCTOB M IEMOHCTPAIMOHHBIX MATEPHAIIOB

TexHonornu co3aHust TEKCTOBBIX JOKyMeHTOB. BeraBka rpaduueckux oObekTos, Tabimil.
Mcnonbs3oBaHue rotoBbiX MabIOHOB H CO3/laHie COOCTBEHHBIX.

CpencrBa noucka n 3amenbl. Cucremsl nposepku opdorpaduun n rpammarukn. Hymepanms
crpanuil. PazpaboTka runeprekcroBoro JOKYMEHTa: OIlpejlelieHue CTPYKTYPbl JOKYMEHTa,
aBToMaTHyeckoe (OpMHpPOBaHME CHHMCKAa MJUTIOCTpPAlMi, CHOCOK W LMTAT, CIHCKa
ucnosnb3yemMoil  aureparypbl M tabumu.  buGnmorpadudeckoe onucaHue JIOKYMEHTOB.
Kosnexktusnas pabora ¢ jokymeHTamu. PelieH3npoBaHue TeKCTa.

Cpencrea co31auus U pelJakTHPOBAHHA MATEMATHYECKHX TEKCTOB.

Texnuueckue cpejcTsa BBoja Tekcta. Pacnosznasanue texkcra., PacnioznaBaHue yCTHOH peuw.
Komnbiorepras Beperka Teketa. HacTonbHO-H31aTENbCKHE CHCTEMBI.

PaGota ¢ ayimoBU3yaIbHBIMH JIaHHBIMH

Texuuueckue cpeacTsa BBoja rpaduueckux wusobpaxenui. Kaapupoeanue wu3zoOpaxkeHui,
L{BetoBeie mosenn. Koppekims uszoOpaxkenuii. PaGoTa ¢ MHOTOCIOIHBIME N300paKEHHSIMHE.

PabGora ¢ BexTopHbIMH rpaduyecknmu odbexTamu. ['pynnuposka u Tpancopmanms 00beKToB.

Texnonoruu BBoj1a U 00pabOTKM 3BYKOBO# H BHACOHH(OPMALIHH.

TexHosorHM M(PPOBOrO MOAETHPOBAHWS M MPOESKTHPOBAaHMS HOBBIX H3zenuil. CucTeMmsbl
aBTOMATH3UPOBAHHOIO NPOeKTHpOBaHHUs. Pa3paboTka npocredinx yeprexeil geranei 1 y3ios
C HCMOIb30BAHHEM TPHMHTHBOB CHCTCMBl ABTOMATH3HPOBAHHOTO TPOCKTHPOBAHMS.
ApguTusHbie TexHoaorun (3D-nevars).

DJIeKTPOHHBIE (IMHAMHYECKHE) Ta0IHIIb!

Texnonmorus o0paboTku umncioBoii HHpOpManuu. BBOO W pelakTHPOBAHUE JAHHBIX.
Aproszanonnenue. PopmarupoBanue sucek. CranmaprHbie (QyHKUMH. Buabl ccbulok B
¢dopmynax. OunbTpaiiis ¥ COPTHPOBKA JAAHHBIX B aWana3oHe win tadmune. KomnekruBHas
pabora ¢ nauubMH. [loaKOYeHHe K BHEITHHM JIaHHBIM M HX UMITOPT.

PenreHne BBIMMCIWTEIBHBIX 3aJa4 H3 PaziHyYHBIX HpeAMeTHBIX obmactedl. KommbrorepHbie
CpE/CTBa MPEACTABICHNA U aHAIN3a AaHHBIX. Bu3yann3anus naHHbIX.bazsl 1TaHHBIX
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[TonsaTue n Haznauenue 6a3sl naHHbIX (1anee — bJ1). Knaccudukanns B/1. Cucrems! ynpaBieHus
b/l (CYB/M). Tabmuusl. 3anuce U none. Kiroueoe none. Tunel ganHbiX. 3anpoc. Tumsl
3anpocoB. 3anpocsl ¢ napamerpamMu. Coptuposka. @unbrpanus. Beraucnsemsie nomis.

®opmbl. OTHETHI.

Mmuororadbauunsie b/, Ceasu mexny tabnuuamu. Hopmamusaimsa.[loaroroska u BbINOJIHEHHE
HCCIIEI0BATEILCKOTO MPOEKTA

TexHoM0rus BINOIHEHUS HCCIE0BATENBCKOrO MPOEKTa: MOCTAHOBKA 3a/lauH, BLIOOpP METOI0B
HCCJ/IC/IOBAHMS, COCTaBIGHHE NpPOEKTa M [UlaHa paboT, MOATOTOBKA MCXOAHBIX [AHHBIX,
NpOBEIACHHE HCCaeaoBaHud, (OPMYJIHPOBKA BBIBOJOB, IMOJArOTOBKA oT4era. Bepuduxarms
(npoBepka HaJe/KHOCTH M COIJIACOBAHHOCTH) MCXOJHBIX JIAHHBIX M BaiujauMs (IpoBepka
JIOCTOBEPHOCTH) Pe3y/IbTATOB HCCIIe10BaAHNS.

Cratucruyeckas oOpaborka aanubix. OOpaborka pesyiabratoB skcnepumenta. CucTeMbl
MCKYCCTBEHHOT'0 HHTEIUICKTa M MalIHHHOE 00y4ueHne

Mammnnoe ofyuenue — perleHHe 3ajad pacno3HaBaHus, KiaccHUKalMM W MpeicKazaHus.
HckyccTBeHHBII HHTEIUIEKT. AHAIH3 IAHHBIX C IPUMEHEHHEM METO/I0B MALTUHHOTO 00yJIeHHS.
DKCNEpTHBIC H PEKOMCHIATEIbHBIC CHCTEMBI.

bonblie naHHble B NPHPOAE M TEeXHHKE (r€HOMHBIE JAAaHHbIE, Pe3yibTaThl (PU3HUECKHX
IKCIEPUMEHTOB, HHTEPHET-AaHHbIC, B YACTHOCTH JIaHHbIC COLIMAIIbHBIX cereii). TexHonoruu ux
00paboTKH M XpaHEHH.

PaGora B undopmarimonHoM npoctpancTe KoMbloTepHbIe CeTH

[IppHuMnb IOCTPOCHUS KOMIBIOTEPHBIX CETEil. AMNMapaTHble KOMIIOHEHTBI KOMIBbIOTEPHBIX
cereit. [TpoBosiHbie U GecnpoBOIHBIC TEICKOMMYHHKAIMOHHBIC KaHaibl. CeTeBbIC IPOTOKOJIBI.
[Tpunuunel  MexcereBoro B3aumozeHcTBus. CeTeBbie OnNepalMoOHHbIE CUCTEMbl. 3ajauu
CHCTEMHOI0 a/IMMHACTPHPOBAHHSA KOMITBIOTEPOB H KOMITBIOTEPHBIX CETCH,

Uurtepuer. Aapecauns B cetn Mutepuer (IP-aapeca, macku nojacern). CHCTEMaIOMCHHBIX HMEH.

Texnonorns WWW. Bpaysepsi.

BebG-caiir. Crpanuna. Bsaumoseiicteue BeO-crpanuiel ¢ cepepom. Sfseik  HTML.
Jlunamudeckue CTpaHMLibL.

Paspaborka BeO-caiitoB. S3bik HTML, kackaausie tabmuubt cruieit  (CSS).

Junamuueckuit HTML. Pasmenienue Bed-caiiToB.

Ucnonb3oBanue cueHapueB Ha ssbike Javascript. @opmbl. [loHaTne 0 cepBepHbIX A3bIKax
NPOrpaMMHPOBAHMUS.

CereBoe xpanenue Aanubix. O6maunbie cepBuchl. /lestensHocTs B cetd MHTepHeT

Pacmmpennsiit mouck uupopmanuu B cetn Muteprer. Mcnonb3oBaHue A3BIKOB MOCTPOCHHSA
3arpocoB.

Hpyrue Buawl gesitensiocty B ceti Murtepuer. Cepeuckl Muteprera. ["eonokaliuoHHbIE CEPBUCHI
pealbHOro BpeMeHH (JoKalMs MOOHMIBHBIX Tene(OHOB, ONpEAEICHHE 3arpyKEeHHOCTH
aBTOMarucTpaneil M T.M.); HHTEPHET-TOProBIA; OpOHHpOBaHHE OHMJIETOB W TOCTHHMII W T.II.
O0nayHbie BEPCHH NMPUKIAHBIX TPOrPAMMHBIX CHCTEM.

HoBbie BO3MOKHOCTH M mnepcnekTuBbl pasButus HuTepHera: MoOMIbHOCTB, OOIauHbIC
TEXHOJIOTUH, BUPTYAIN3allHsA, COLMAIBHBIE CEPBHCHI, IOCTYMHOCTh. TexHonorun «Murepuera
Berei». PasBuTHe TEXHOJNOTHH pacTpele/ICHHbIX BEIYHCIIEHHH.

Counanbaas nahopmaTuka

ConuanbHble CETH — OpraHu3alMs KOJUIEKTHMBHOIO B3auMMOjeiicTBHS M oOMeHa JIaHHBIMH.
[IpoOnema nNOATMHHOCTH mMoONy4YeHHOH wuHpopMammu. ['OCyJapCTBEHHBIE JIEKTPOHHBIC
cepBuchl M ycnyru. MoGunshbie npunokeHus. OTKpbIThIe 00pa3oBaTeNbHBIE PECYPCHL.
HUudopmanmonnas  kynbrypa.  HMH(opmalnmoHHBIE  NpPOCTpPaHCTBA  KOJUICKTHBHOI'O
B3anMozeiicTBrsA. CeTeBoil ITHKET: MPaBuIIa MOBECHNA B KHOEPIPOCTPAHCTRE.

Cranpaptuszanmns U ctaHaaptsl B chepe nHbopmatnkn 1 UKT 10KOMIBIOTEPHOM 3B
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(3amucy  yucen, andaBUTOB  HAUMOHAIBHBIX  A3BIKOB, OMOIMOTEYHOrOo M
M3/IaTeTbCKOTO JieNia HJP.) H KOMIBIOTEPHOI 3pHI (S3BIKH TPOTPAaMMHUPOBAHHS ).

Hudopmanmnonnas 6e3onacHOCTh

CpencrBa 3aumTsl HHGOPMaIMH B aBTOMAaTH3HPOBAHHBIX MHOOPMALIMOHHBIX CHCTEMaX
(AHUC), komnbrooTepHBIX CceTaX M KoMmnbioTepax. OO6mme npobGneMsl 3aniUThl
uadopmaunn u uHGopmaunonHoii 6esonacioctn AUC. KomnbioTepHbie BUPYCHI H
BPEIOHOCHBIE MporpaMmel. Mcnosib3oBaiie aHTHBHPYCHBIX CPEICTB.

DNEeKTPOHHAs MOIMHUCh, CePTHHUIHUPOBAHHBIC CAWThLI U JOKYMEHThL. [IpaBOBbIE HOPMBI
HCTI0JIb30BaHN KOMITBIOTEPHBIX porpamMm H padotst B MutepHere. 3akoHoaarenscTBo
P® B obnactn nporpaMMHOro odecre4eHus.

TexHoreHHble W IKOHOMHYECKHE Yrpo3bl, CBA3aHHbie c wucrnoab3oBanuem MKT.
IIpaBoBoeobecneuenne nupopMaHOHHOI DE30MACHOCTH.

du3nka

[TpumepHas nporpamma ydeOHoro npeamera «Pusukay» HanpasicHa Ha (POPMUPOBAHHE
yoOyuaromuxcs (PyHKUHOHAIBHOH IPaMOTHOCTH M METAIPEJMETHbIX YMEHHI yepes
BBIMOJIHEHHE HCCIICAOBATEILCKOM H MPAKTHUECKOM AeSITEIbHOCTH.

B cucreme ecrecrBenHo-nHayuyHoro oOpaszoBanus (usmka kak yueOHbIH npeamer
3aHMUMAEeT BaXKHOE MECTO B (HOPMHPOBAHHH HAYYHOI'0 MHPOBO33PEHHS 1 O3HAKOMIICHHS
o0yHaroIMXcs ¢ METOAAMHM HAYYHOTO MO3HAHHSA OKPYXKAILEro MUpa, a TaKkKe C
(pU3MYECKMMH OCHOBAMH COBPEMEHHOIO MPOM3BOJACTBA M OBITOBOIO TEXHHYECKOIO
OKpYKCHHMSA YelioBeKa; B (POpMHUPOBaAHHH COOCTBEHHOH MO3MLIMU 110 OTHOLICHHUIO K
¢u3nueckoit uHpOpPMALIH, MOITYYEHHOH H3 PasHbIX HCTOYHHKOB.

YenewHoers  M3y4eHMs NpeAMera  CBA3aHa ¢  OBJIAJIGHHEM OCHOBaMHM  yueOHO-
HCCIIC/10BATEILCKOMN ACATEIbHOCTH, IPHUMCHEHHEM MTOJTYYEHHBIX 3HAHHI TIPH PEILICHHH
MPAKTHYECKUX M TEOPETHYECKHX 3ajiay.

B coorsercreun ¢ PI'OC COO obpazosanus pusHka MOKET U3ydaThes Ha 6a30BOM M
yriyO/IeHHOM yPOBHSIX.

HU3yuenne ¢u3ankn nHa 0GazoBOM ypoBHE OpPMEHTHPOBAHO Ha obecrieueHue
obuieoOpaszoBarenbHONH ¥ OOMEKYIBTYPHOH MOAFOTOBKH BBITYCKHUKOB.

Conepxanne 6a30BOro Kypca no3BossieT HCIonb30BaTh 3HaAHNA 0 PH3HYECKHX 00beKTaX
M npoueccax Jns obecneueHus Oe3onacHOCTH npu oOpamieHun ¢ npubopamu M
TEXHUYECKMMH YCTPOHCTBAMM; Ui COXPAHEHHMs 3J0pOBbS M COOMIOJEHUS HOPM
IKOJIONMYECKOr0 TMOBEACHUSA B OKPYXKaIOLIEH cpejie; Juid NPHHATHA pelieHuii B
MOBCEIHCBHOMH KNU3HH.

M3yyenne ¢usukn Ha yriayOneHHOM YPOBHE BKIJIIOHYAET PACHIMPEHHME IMpPEeIMETHbIX
PE3YABTATOB M COJACP/KAHUE, OPHCHTHPOBAHHOE HA MOATOTOBKY K IMOC/ACAYHOIIEMY
npod)ecCHOHATBHOMY 00pa30BaHHIO.

M3ydyenne npeamera Ha yriayOsieHHOM ypoBHe 1o3Bojsier chopmupoBath Y
oOyuaromuxcs (PU3NYECKOC MBILUICHHE, YMCHHE CHCTCMAaTM3UpoBaTh M 00001maTh
MOYYEHHBIC 3HAHUA, CAMOCTOATEIILHO MPUMEHATH MOJYYEHHbIC 3HAHUSA JUIS PEIICHUS
NPakTHYeCKHX W ydeOHO-HCCIEN0BaTeIbCKHX 3aJay; YMEHHE aHalIM3MpOBaTh,
MNpOTrHO3UPOBATL H OLIEHHBATL C MMO3HLIHH 9IKOJIOTHYECKOH 0€30MacHOCTH NMoCJICaACTBHA
OBITOBO# M IIPOM3BOACTBEHHOIICATEILHOCTH YEI0BEKa, CBA3aHHOM C HCIOJb30BAHUEM
HUCTOYHHKOB JHEPTHH.

B ocHoBy u3yuenus npeaMera «@u3uka» Ha 6a30BOM U yriyOJIeHHOM YPOBHSX B HACTH
(dopmupoBaHHs Y 00Y4alOIIMXCA HAYYHOTO MHPOBO33PEHHA, OCBOCHHUs O0IIeHAYYHbIX
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METO/IOB MO3HAHMS, @ TAK/KE MPAKTHYECKOTO MPUMEHEHNSA HAYUHBIX 3HAHMH 3aJ105KEHbI
MEXKIIpeIMETHBIE CBA3H B 00JIACTH €CTECTBEHHBIX, MATEMATHYECKUX U I'YMaHHUTAPHBIX
HayK.

[IpumepHas nporpaMma COCTaBJIEHA HA OCHOBE MOJ1YJILHOI'O MPHHIMIIA MOCTPOECHHUS
yuebHOoro marepuana. KonauuecTBO uacoB Ha H3ydeHHMe y4eOHOro mnpeamera H
Kaccol, B

KOTOPBIX TMPEAMET MOKET H3y4aThCsi, OTHOCATCA K KOMIETECHIHMH 00pa3oBaTe/bHOM
OpraHH3alnH.

[IpuMepHas TporpaMMa COAEPKHT TMPHMEPHBI TMEpeueHb MPAKTHUECKHX |
naboparopubix pabor. Ilpu cocrasnennn paboueil nporpammbl y4MTeNb BIPaBe
BeIOpaTh M3 repedHs paboThl, KOTOpbie cuMTaeT Haubosee eaecooOpasHBIMH JUis
NOCTHIKEHMS TPEIMETHBIXPE3YIILTATOB.

basosblii yposenb

OHU3NKA H eCTeCTBEHHO-HAYYHBIH MeTO0/1 MO3HAHMS NPHPO/LI

Dusnka — QyHaamenTanbHas Hayka o npupojge. Merojbl Hay4YHOro HCCIlEOBaHUs
(usnyeckux apnennii. MozennpoBanue (M3MYECKMX ABICHUH M MPOILIECCOB.
du3HYecKuil 3aK0H

~ IpaHuilbl npUMeHUMOocTH. DHU3HUeCKHe TEOPHH M MNPUHLMUI COOTBETCTBHA. Ponb M
MecTo (H3HKH B (OPMHPOBAHMH COBPEMEHHOW HAay4yHOH KapTHHBI MHpa, B
NPaKTHYCCKOH JeATeIbHOCTH tojeil. Duzuka u Kyismypa.

Mexannka

['panHuilbl  NPUMEHMMOCTH  KJIACCHYECKOH  Mexanuku. Bakueiimme  kuHemaTHUecKHe
XapaKTepHCTHKH — NepeMellieHHe, CKOPOCTh, yekopenne. OCHOBHBIC MOJICIH TEJl U IBHIKCHHIA.

Bzaumoeicreue TeJ. 3aKOHBI Beemupuoro tarorenus,

['yka, cyxoro TPEHUS.

MuepumanbHas cucrema orcuera. 3aKoHbl MexaHuku HbroroHa.

Umnynbe marepuanbHON TOYKH M cHeTeMbl. M3MeHeHne M coXpaHeHue MMIy/bea.
Henoavzoeanue 3aKkoH068 MEXAHUKU 0N 00BACHEHUS OBUNCEHUS HeOeCHbIX men U O
Paz6UMUA KOCMUYECKUX ucciedosanuil. Mexanuueckas HEprus CUCTEMbI Tejl. 3aKOH
COXpaHEHUA MEXaHH4eCKoil Hepruu. Pabora cuibl.

Pasnosecue mamepuaibhou mouku u meepooco meaa. Yeioeusn pasnosecusn, Momenm
cuibl. Pasnosecue socudkoemu u 2aza. Jeudcerue Heuokocmei u 2azoe.

Mexaunyeckue konebanmns u Bonubl. [IpeBpaienus snepruu npu konedanusx. Sueprus

BOJIHEI,

Moaexkyasipuas Gu3HKA ¥ TEPMOAHHAMHKA

Monekynapao-knnernueckas  teopus  (MKT)  crpoenmss BemectBa M ee
IKCIEPUMEHTANBHBIE J0Ka3aTenbCTBa. AGCOMIOTHAS TeMneparypa KaKk Mepa CpejiHeH
KHHETUYECKOMH YHEPrUH TEIIOBOTO JABHKEHHS YacTHIl BerecTsa. Mojiens ujieaibHoro
raza. Jlapnenwe ra3za. YpaBHEHHE COCTOSHHUA WAEaNbHOrO Tra3a. YpaBHEHHE
Menneneesa— Knaneiipona.

ArperaTHbic COCTOSHUA BemiecTBa. Modeis cmpoenus JHcudkocmel.

Buytpennsis sneprus. Pabora u Tennonepenaua kak cnocoObl U3MEHEHUS BHYTPEHHEH
aHepruu. [lepsbiii 3akoH TepMmoauHaMukH. HeoOpaTHMOCTE TENJIOBBIX IMPOLIECCOB.
[IpyHUMNIIBI AEACTBHSA TEIUIOBLIX MAIllHH.

DJIeKTPOAHHAMHKA
DNEKTPHIECKOE none. 3akoH Kynona.  HanpsiKeHHOCTb
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|l NoTEeHIMAI3IEKTpocTaTudeckoro noss. [IpoBoAHUKM, MOMYTTPOBOIHUKH U
auanekTpukH. Konaencarop.

[TocTOSHHBIH IEKTPHYECKHI TOK. DNEKTPOABMKYNIas cuia. 3akoH Oma 1 MOMHOH LerH.
DNEKTPHYECKHH TOK B MPOBOJHHKAX, 3JIEKTPOIMTAX, MOJYIIPOBOIHUKAX, ra3ax W BaKyyMme.
Ceepxnposooumocme.

Uuaykuus marautHoro nosd. JlelcTBHE MarHMTHOrO TMOJIA HA NMPOBOJHUK C TOKOM H
JIBHKYIIYIOCS 3apsskeHHYH0 dactuny. Cuina Ammnepa u cuia Jloperua. MarHutHble
CBOJCTBA BelleCTRA.

3aKOH JEKTPOMATHUTHOH MHAYKUMH. DiexkrpomarautHoe nose. llepemennsii TOK.

SABnenue camonHAYKUMH. MHIYKTHBHOCTD. DHepeus 31eKmpoMazHUmHo2o noJis.

OnexkTpomaruuTHbie kKonebanus. Konedarenbuplil KOHTYD.

DNeKTPOMarHuTHLIE BOMHBLL.  JlMana3oHbl HJIEKTPOMATHUTHBIX  H3Iy4eHUIl
M MXTIPAKTHYECKOE NPUMEHEHHE,
["'eomerpuyeckas ontuka. BoiHoBbie CBOHCTBA CBETa.

OcHOBBI CHIENHATBHON TEOPHH OTHOCHTEILHOCTH
MuBapuaHTHOCTL MOJY/sl CKOPOCTH cBeta B Bakyyme. [IpHHIMII OTHOCHTEIBLHOCTH
Diinwreiina. Ces3b Macchl M YHEpPruu cBOOOAHOI YaCTHILLL. DHEPTHsi MOKOS.

KanrTosas pusnka. @uU3HKa aToMa H AaTOMHOI0 s/1pa

['unoresa M. Ilnanka. @ortosnextpuueckuii (dext. Dorton. KopryckylspHO-BOIHOBOM
ayanusm. Coomuowenue neonpedeaennocmen Ieuzenbepea.

[Inanerapuas mojenb aroma. OOBACHCHHME JIMHEHYATOro CIEKTpa BOJOpPOjAa Ha OCHOBE
KBAaHTOBLIX noctynatos bopa.

Cocras " CTPOCHHE aTOMHOTO sjpa. DHEPrus CBA3M aTOMHBIX  s/ep.

Busipannoak THBHBIX NpeBpaIeHHi aTOMHBIX AAEp.

3aKOH pajMOaKTMBHOrO pacnajaa. Saepusie peakuwmu. llennas peaxuus Jenenus sjep.

DnemenTapHble yacTHibl. PyHIaMeHTaIbHBIC B3aHMO/ICHCTBHIA.

Crpoenne Beenennoii

CoBpeMeHHBIE MPEJCTABICHHS O MNPOUCXOKJeHHH H HBomouuu ComHua M 3BE3N.
Knaccudukaums 3ses. 38e3/1bl 1 HCTOYHHKH X YHEPIHH.

["anaxruka. [peacraBiaerue o CTpoeHHH H 3BOJIIOLHK BeeneHHoil.

Yraybaenublii ypoBenb

DH3NKA N eCTeCTBeHHO-HAYYHBIH MeTO/1 NO3HAHUS NPHPO/IbLI

®usuka — ¢GynnamenTaabHas Hayka o npupoge. Hayuublit MeToa nos3Hanus mupa.
B3aumocBsa3e Mexay (H3HKOH W JIPYTHMH €CTECTBEHHBIMM HaykaMH. MeTojbl
HAy4yHOTO HccnenoBaHust  Gusnvecknx  sBnennii. [lorpemrHocTn  W3MepeHwil
¢u3nueckux  BenuunH. MojenupoBaHue  SBIEHHMI M [POLECCOB  [PUPO/ILL.
3aKOHOMEPHOCTb H C/Iy4aHHOCTb. | paHHIBI MPHMEHHMOCTH (DPH3HYECKOrO 3aKOHA.
®usuveckue TEOPHH W OPHHIMI cooTBeTcTBHA. Poms um mecto ¢usukm B
(OpMHPOBaHHM COBPEMEHHOH HayyHOHl KapTHHBl MHpa, B [PAKTHYECKOH
NESTeNbHOCTH Mioei. Quzuka u Kyasmypa.

Mexannka
[lpenmer W 3amaddl KJIACCHYECKOW MeXaHWKH. KHHEMaTHYECKHE XapaKTEPHCTHKH
MEXaHHMYeCKOoro aBuxeHus. Moaenu Ten M aBWKeHHH. PaBHOYCKOpeHHOE
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NPSAMOJIMHEIHOE JABMIKEHHE, CBOOOAHOE MajAeHHE.ABHKEHHUE Teaa, OPOIIECHHOro noj
YIJIOM K TOpH30HTY. JIBHJKeHHe TOYKH N0 OKpPYXKHOCTH. [locmynamenvroe u
EpaAUiamenbHoe OBUNCEHIUE MEEPO020 MENa.

Bzaumoneiicteue tein. [Ipunumn cynepnosuuuu cuil. MHepumansHas cucteMa oTcyera.
3akoHbl MexaHuku HerotoHa. 3akonsl BeemupHoro tarorenus, I'yka, cyXxoro TpeHus.
JlBrmokeHneHeOeCHbIX TeJl M X MCKYCCTBEHHBIX CITYTHUKOB. Aanenus, Habaooaemvie 6
HEUHEPYUQTBHBIX CUCMEMAX omcHema.

Wmnynsc cuibl. 3aKOH M3MEHEHHS M COXpaHeHHMs umnynbca. Pabota cuibl. 3akoH
H3MEHEHHUA H COXPAHEHHS IHEPIHH.

PapHoBecne mMarepHalbHOH TOYKH M TBEPJAOro Tesa. YCIOBHs PaBHOBECHs TBEP/Oro
Te/laB HHepLUHaIbHOM cucTeme otcuera. MoMeHT cuibl. PaBHOBecHe JKHIKOCTH M rasa.
JIBHiKeHHE JKHAKOCTEH M ra30B. 3aKOH COXPAHEHUS IHEPSUU 6 OUHAMUKE HCUOKOCIU U
2asa.

Mexannueckie Konebanusi W BOJHBL. AMIUIMTYAA, Mepuoj, vacrora, (asaxonebanuii.

[TpeBpamienus sHeprun npu Koaedanusx. Boinyocdennvie konebanus, pesonanc.

[Tonepeunbie M NPOAOJIbLHBIC BOJHBI. DHeprusi BosiHbl. UHTEepdepenins u audpakims
BOJIH. 3BYKOBBIE BOJIHBI.

Moaekyasipuas Gpu3HKa H TEPMOIHHAMHKA

[Tpeamer u 3a1a4u MosieKyIspHO-kuHeTHUeCKOH Teopun (MKT) u repmoinnaMuky.

DkcnepumenTanbHbie aokasatenbeTBa MKT. AGcomorHas temneparypa Kak mepa
Cpe/iHeil KMHETHYECKOH YHEPrHM TEIUIOBOIO JIBHKEHHMS 4acTHLl BeuecTsa. Mojenb
ujeanbHoro rasa. Jlasnenue raza. CBa3b MEKI1y JaBJICHHEM M CPe/IHEH KHHETHYECKOM
IHEPruei nocTynarebHOro TerI0BOro JABHKEHHA MOJIEKYJI HACAILHOIO rasa.

Mojens ujeansHOro rasa B tepMojuHamuke: ypasHenue Menaeneesa—Knaneiipona,
BBIP@KEHHUE /U1 BHYTpeHHei a1eprun. 3akon Jlanerona. ['a30Bbie 3aKOHBI.

Arperarnbie coctosiins Belnecta. Maszoswie nepexossl. [IpeoGpazoBanue sHeprum B
¢azoBeix nepexosnax. HacelmenHbie W HeHachlllleHHble napel. BrnaxkHocTe BO3ayxa.
Mopenb crpoenunst wuakoctei. [loeepxnocmuoe namsdcenue. Mojenb CTpOCHUS
TBEPALIX Tell. Mexanuueckue ceoucmsa meepobix mei.

Buytpennss sueprus. Pabora u rennonepenada Kak cnocoObl H3MEHEHUS BHYTPEHHEH
sHepruu. Ilepsuiii 3akoH TepmoamHamMukn, AaumabaTHbld npouecc. Bmopoit 3axon
MepMOOUHAMUKU.

[IpeoGpazoBauns sueprun B TeruioBeix MamuHax. KIIJL tennosoi mammubl.  Lukn
Kapno. Dxonorindeckue npodiieMbl TEMIOIHEPreTHKH.

JIEKTPOJAHHAMHKA

[Ipeamer u 3aj1auv  S0EKTPOJAMHAMMKH. DJIEKTPHYECKOE B3aHMoJieHcTBHE. 3aKOH
COXpaHEHHs J7IeKTpU4ecKoro 3apaa. 3akod Kymona. HanpsskeHHOCTh M moTeHIMan
anekTpocTatuyeckoro nons. IlpuHimn cyneprnosuimu  SIeKTpUYeckux  rosei.
Pa3HocTh moTeHnHanoB. [IpOBOHMKH M AMANCKTPUKH B HJICKTPOCTATHYECKOM ITOJIC.
DnekTpuyeckas eMkocTs. Konencatop. Heprus 31eKTpU4ecKoro mos.

[TocTosiHHBIH 3n1eKkTpHYecKHi TOK. DnexkTpojasmwxkymas cuiua (I/1C). 3akon Oma s
MOMHOH DIICKTPHYCCKOH IenmH. DASKTPHUYECKHH TOK B METaliax, SJICKTPOIUTAX,
MOJIYIIPOBOJIHMKAX, ra3ax M Bakyyme. [lnasma. Drexmponus. 1lonynpoBoaHHMKOBBIC
npudopsl. Ceepxnpogooumocms.

MaruuTtnoe none. Bekrop MaruuTHOM HHAYKUHH. [IpHHIMTT CyNEPIO3HIIHH MarHUTHBIX
none. MarauTHoe nosje NpoBOAHHMKA ¢ TOKOM. JleHcTBHE MarHMTHOrO MoJjs Ha
MPOBOJIHUK C TOKOM M JIBWKYIIYIOCS 3apsKeHHYK uactuny. Cuna Ammepa u cuna

188



Jlopenna.

[ToTok BekTOpa MarHUTHOH HHAYKUHUH. SBjIeHHE 3/IeKTPOMArHUTHOH HHAYKIHH. 3aKOH
snekTpoMarHuTHOH wHAYKIMA. JJIC HHAYKIHM B [ABHKYIIMXCA TPOBOJHHKAX.
[Tpaguno  Jlenua.  Ssienuwe  caMOMHAYKUMH.  WHAYKTMBHOCTB.  DHeprus
JIEKTPOMArHUTHOTO NoJid. MarHUTHEIECBOHCTBA BELIECTBA.

DNIEeKTPOMarHHUTHEIE KonebaHus. Konebarenbhbiii KOHTYD.
Oo/iHBIE JJIEKTPOMATHUTHBIE — KoJieDaHus.  BbIHYK/IEHHBIE — 3JIEKTPOMArHUTHLIE
Konebanus. Pesonadc. Ilepemenssiii Tok. KoHaeHcaTtop ¥ KaTylika B LENH
nepemenHoro Toka. IlpousBoicTeo, nepegada M MOTPedACHHE HIEKTPUUECKOH
HEPruu. Dnemenmapnas meopus mpanchopmamopa. DISKTPOMArHUTHOE — TTOJIC.
Buxpepoe anekrpuueckoe nosue. IeKTPOMArHHTHbBIE BOJIHBIL.

CpoiicTBa 2/1€KTPOMArHMTHLIX BOJIH. JlHana3oHbl 31€KTPOMArHUTHBIX M3JTYYEHUH M HX
NPAKTHYECKOE NpuMeHeHHe. [IpHHIMITBI panHOCBA3H H TCICBUACHHU.

['eomeTpuueckas ontuka. Ilpsmonuueiinoe pacnpocTpaHende cBeTa B 0JHOPOIAHOH
cpesie. 3aKOHBI OTpaKeHHs U npesomiienus ceera. [ToHoe BHyTpeHHee oTpakeHHe.
OnTtnyeckne npudOpLI.

Bonunoseie csoiictea csera. Ckopocth csera. MuTepdepenums csera. KorepeHTHOCTS.
Hubpakuns  csera. Tlonspuzaums ceera. Jlucnepcus ceera. [Ipakrtuueckoe
MPUMEHEHUENIEKTPOMATHHTHBIX H3JTyHEHHH,

OcHOBBI clIENHAILHON TCOPHH OTHOCHTEILHOCTH

HMHBapHaHTHOCTH MOJYJISl CKOPOCTH cBera B Bakyyme. [TpHHIMII OTHOCHTENBHOCTH
Diinmreiina. IIpocmpancmeo u épems 8 cneyuaibHoll meopui oMmHOCUMEAbHOCMUL.
Onepeus u umnyavc c60600nou wacmuybl. CBA3b Macchl W HEPrum CBOOOAHOM
YACTHLLL. DHEPIUS MOKOK.

Kpanrosas puinka. DU3HKA aTOMA H ATOMHOI0 s/1pa

[Tpeamer 1 3aa4n KBaHTOBOH (PH3HKH.

Tennosoe n3nyuenue. Pacnpenenenne 3Hepruu B crekTpe abCOIOTHO YEPHOTO TeJia.

['mnotesa M. Ilnanka o kBanrtax. @otodddexr. Onbitet A.I'. CroneToBa, 3aKOHBI
(doroaddexra. Ypapuenue A. DitHuireiina uis goroaddexra.

Mdoton. Onvimer 11.H. Jle6edesa u C.H. Basurosa. I'unoresa J1. ne bpoiinis o BOJHOBBIX
cBoiicrBax wactuil. KopnyckyasipHo-BONHOBO#M ayanusMm. Jugpaxyus snexkmponos.
Jlasnenue ceera. CooTHoleHue Heonpeaenennocreii ['eitzendepra.

Monenu ctpoenns aroma. OObscHEHME JIMHEHYATOro CINEKTpa BOJAOPOJA Ha OCHOBE
KBaHTOBBIX nocTyinatoB H. bopa. CrioHTaHHOE M BBIHYX/IEHHOE U3JIYyUYEHUE CBETA.

Cocras u crpoenue aromHoro sjapa. Msoronsl. fjaeprsie cuiel. [ledexkr maccer u
IHEPrHACBA3H AAPA.

3aKOH PaJMOAKTMBHOIO pacnana. SlaepHbie peakuuu, peakuud [eleHHUs U CHHTe3a.

Llennas peakuus aenenuns aaep. SlaepHas sHepreTuka. TepMosaepHbIH CHHTES.
DnieMeHTapHble  HacTHUbL.  DyHaaMeHTalbHbIE  B3aHMOJCHCTBHA.  Yckopumenu
INEMEHMAPHBIX Hacmuy.

Crpoenne Beenennoit

[TpUMEHNMOCTh 3aKOHOB (DM3HKH /ISl OOBSCHEHHS TPHPOAbLI KOCMHHMECKHX 0OBEKTOB.
Conneuynas cuctema. 3Be3Zbl M MCTOYHUKHM HMX 3Hepruu. Knaccuduxauust 3sesn.
Opommonus ConHua U 38e31.

lanaktuka. Jlpyrme ranaktuku.  [IpocTpaHCTBEHHO-BPEMEHHBIE  MAacIITaObI
HaOmolaemoii  Beesiennoii. Tlpeacrasinenune o0 spomormn BeenenHoil. Tewnas
Mamepus U meMHas Hep2usl.

Cso
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IIpumepHbIii NepedeHb NPAKTHYECKHX H J1a00paTOPHBIX padoT (HA BLIOOP YUUTEISE)

[Tpsimbie u3MepeHus:

—H3MEPEHHE MTHOBEHHOH CKOPOCTH C HCIOJIb30BAaHUEM CEKYH/10MEpa HIIH KOMIbIOTEpa
CAATYUKAMH;

—CpaBHEHHUE Macc (10 B3auMO/ICHCTBHIO);

~H3MEPEHHE CHIl B MEXAHHKE;

—H3MEpPEHHE TEMIIEPATYPBI KHAKOCTHBIMH H LIHPPOBBIMU TEPMOMETPaMH;

—OLIEHKA CHJI B3aMMOJICHCTBHSA MOJIeKYJl (METOI0M OTPBIBA KATenhb);

—H3MEPEHHE TEPMOAHHAMHYECKHX 11apaMETPOB rasa;

—u3mepenne IJIC HCTOYHHKA TOKA;

—H3MEpEeHHE CHJIbI B3aUMOJCHCTBUA KATyIIKH C TOKOM M MArHHTa [OMOUIBIO
JIEKTPOHHBIX BECOB,;

—onpe/eneHue nepuoaa oOpallieHus IBOWHBIX 3B€3]1 (Ie4aTHbIC MaTEepHAaIbI).

KocBeHHbIe
H3MEPEHHSA:
—H3MepeHHe
YCKOPEHHUS,
—~HM3MEpPEHHE YCKOPEHUA CBOOOIHOrO NajeHms;
—OMpe/Ie/ICHHE IHEPIrUU U UMITYIIBCA 10 TOPMO3HOMY ITYTH;
~H3MEepeHHe Y/1eIbHOH TeIUIOThI MJIaBJICHHUS J1b/A;
—HM3MEPCHHE HANPAKECHHOCTH BUXPEBOr0 IJICKTPHYECKOro nojs (rpu HaOJOACHHH
IICKTPOMArHHTHONH HHIYKIIHH);
~H3MEPEHHE BHYTPEHHETO CONPOTHBIICHUS HCTOYHHKA TOKA;
—OINpe/ICIICHHE NoKa3aTeis NPeJIOMICHHS CPe/ibl;

—~H3MepeHne (POKYCHOro paccTosHHA COOMPAIOLICH W pacCeHBAIOLICH JTHH3;

—Ornpe/iesieHHe JUTHHBI CBETOBOH BOJIHBI;

—Oornpe/e/ieHHe UMITYJIbCa U SHEPIHH YacTHILbl MPH JIBHKEHHU B MardHUTHOM Iose (1o
(dororpadusam).

Habmoaenue sBneHmii:

—Ha0/II0/IeHHEe MEXaHMYECKHX ABJICHHH B HWHEPUHAILHBIX W  HEHHEPIHAIBLHBIX
CHCTEMaXOTCYETa;

—Habmo/1IeHre BEIHYKICHHBIX KoJiebanmii u pe3oHanca;

—Habmoaenne audhyszuu;

—~HabmoIeHre ABICHUS YICKTPOMArHHTHOH HHTYKITHH;

—Ha0J10/1IeH|e BOJIHOBBIX CBOWCTB CBeTa: AM(paKiius, MHTep(epeHns, NoJspu3atius;

—Hab/10/IcHUE CTICKTPOB;

—BevepHue Habmoaenns 38e31, JIyHb U IUIAHET B TENSCKON HIH OHHOKIIb.

HcenenoBanus:
—HCCIE0BAHNE PaBHOYCKOPEHHOI0 [ABH/KEHHMA C HCHOJb30BAHHEM  IJIEKT
POHHOIOCEKYH/IOMEPaA WIIH KOMITLIOTEPA C JaTYHKAMM;
—HCCTeI0OBAHNE IBUKCHHUSA Tela, OpOIIeHHOTO TOPH30HTAITBHO;
—HCCJIE/I0BAaHUE LIEHTPAJIBHOIO y1apa;
—HCCIeI0BaHHE KauCHUs IIWIHH/PA N0 HAKJIOHHOM MJIOCKOCTH;
—HCCcre0BaHue ABMKeHus OpoyHOBCKOI yacTHilb (1o Tpekam [leppena);
—HCCIIeI0BaHHE H30ITPOLIECCORB;
—HCCEI0BAHNE H30XOPHOrO MpOoLecca | OlICHKa abCOMIOTHOIO HYIIA;
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—HCCIICI0BAHNE OCTHIBAHHS BOIbI;

—HCCIIe/IOBAHNE 3aBHCHMOCTH HANPSUKEHHUS HA MOJF0CAX MCTOYHHKA TOKA OT CHIIBI TOKA
BLICIIH;

—HCCIe/I0BAaHME 3aBHCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUKY OT HanpsKeHHs Ha Held;

~HCCTIEI0BAHNE HATPEBAHHS BOJILI HArPEBATEIEM HEOOIBIIOH MOIIHOCTH;

—HCCIICI0BAHNE ABJICHHUSA YICKTPOMArHUTHOH HHAYKLIHH;

—HCCJIeI0BaHME 3aBUCHMOCTH YTJIa IPEJIOMIICHHS OT YIJla MaJeHus;

~HCCIeI0BAHNE 3aBUCHMOCTH PACCTOSHHSA OT JIMH3BI 0 M300paKeHUsI OT PacCTOSHUS
OTJIMH3BI 10 MpeMeTa;

—HCCIIeI0BAHNE CIIEKTPa BOAOPOIA;

—HCCTIeI0BAHNE JABHKEHHS JIBOHHBIX 3B€3/1 (110 MeYaTHLIM MaTepHaiam).

[TpoBepka rumnoTe3 (B TOM YHCIEC HMCIOTCS HEBEPHBIE):
~T1pH JBHKEHHH Opycka 10 HaK/JIOHHOH TIIOCKOCTH  Bpems
riepeMeIlieHHsl Ha OTpe/ie/IeHHOe pacCTosHuA TeM OGonbie, 4eMm Ooibiie Macca

Opycka;

~MpH  JABMXKEHMH Opycka 10  HAKIOHHOH  IUIOCKOCTH — CKOPOCTH  IPSMO
NPONOPLHOHATBHATIYTH

~Mpu 3aTyXanuu KonedaHuii aMrnanTyaa odpaTHo nMponopuHoOHalIbHA BPEMEHH;

—~KBajipaT CpeJHero mnepeMerieHus OpOYHOBCKOH YacTHIIbI NPAMO MPONOPLHOHATIEH
BpemeHu Habmonenus (no Tpekam [leppena);

—CKOPOCTb OCTBIBAHHS BOJIbl JINHEHHO 3aBUCHT OT BPEMEHH OCTBIBAHHSA;

—HanpsuKEHUE TIPH T0CICA0BATE/IBHOM BKIIOYCHHH JIAMITOYKH M PE3UCTOpA HE PaBHO
CYyMMe HarpsKeHHI Ha JIaMITOYKe H PE3HCTOpE;

—YI'OJl IPEJIOMIICHHUA NPAMO NMPONOPLUHOHAICH YIITY NajeHUs,;

~TPH TIOTHOM CJIOKEHHH JIBYX JIHH3 ONTHYCCKHE CHIIbI CKJIAIbIBAIOTCS;

KoHeTpynpoBaHHe TeXHHYECKHX YCTPOHCTB:
—~KOHCTPYMPOBaHHE HAKJIOHHO# mockocTH ¢ 3aganubiv KI1/L;

—~KOHCTPYMPOBAHHE PHIYAKHBIX BECOB;

~KOHCTPYMPOBAHHWE HAKIOHHOH TUIOCKOCTH, 1O KOTOpoil Opycok IBuxKercs ¢
3a/1aHHBIMYCKOPEHHEM;

—KOHCTPYMPOBAHHE SEKTPOABHIATE ]

—~KOHCTpYHpOBaHHe Tpanchopmaropa;

—KOHCTPYHPOBAHHE MO/IEJIN TEICCKOMNA HIH MHKPOCKOIIA.,

Xumusa

B cucTeMe ecTecTBeHHO-HaydyHOro oO0pa3oBaHHs XHUMHSA Kak ydeOHBIH mpeamer
3aHHMACT BAXXHOE MECTO B TMO3HAHHH 3aKOHOB MPHPOALI, (DOPMHUPOBAHUH HAyIHOH
KapTHHBI MHPA, XHMHYECKOH rPAMOTHOCTH, HEOOXOIMMOI /115l MOBCEAHEBHOMN KNU3HHU,
HABBIKOB 3/10pOBOT0 M OE30MacHOTO /Uls YellOBeKa H OKpYKaloliei ero cpejsl odpasa
’KM3HH, a TaKKe B BOCIHTAHHH DJKOJOTHUYECKOH KYIbLTYPhl, (OPMHPOBAHHH
cOOCTBEHHOH MO3MIMH MO OTHOLICHHIO K XHMHYECKOH HH(pOPMALIMK, MOJIy4aeMOil 13
pa3HBIX HCTOYHHKOB.

VenemnocTs u3ydeHds y4eOHOro mpeiMeTa CBsA3aHA C OBJAJEHHEM OCHOBHBIMH
MOHATHAMHM XHMHH, Hay4dHbIMH (akTamH, 3aKOHAMH, TCOPHAMH, NPUMEHEHHEM
MOTYMCHHBIX 3HAHUI TIPH PEIICHUH TPAKTHYECKUX 3a/1a4.
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B coorserctBun ¢ @I'OC COO xuMHs MOKET M3y4aThCcs HA 0a30BOM M YITyONneHHOM
YPOBHSIX.

M3yyenne xumuu Ha 0a30BOM YPOBHE OpPHEHTHPOBAHO Ha oOecrevYeHHE
00111e00pa30BaTeIbHONH 1 OOIIEKYIBTYPHOI MOJrOTOBKH BBIIYCKHUKOB.

Conepkanne 0a30BOro Kypca MO3BOJSET PACKPBITh BeAyllHe MIACH W OTICIbHBIC
MOJIOKEHHA, BAXKHBIE B TO3HABATEIILHOM M MHPOBO33PEHUYECKOM OTHOLICHHH:
3aBHCHMOCTb CBOHCTB BEIIECTB OT COCTaBa M CTPOEHHUsS; 0O0YCIOBIECHHOCTD
NPUMEHEHHs BEIIECTB MX CBOMCTBAMH; MaTEPHAILHOE €IMHCTBO HEOPraHUYECKHX H
OpPraHMYyecKHX BELIECTB; BO3PACTAIOIAS POJb XHMHH B CO3/IAHHHM HOBBIX JICKAPCTB M
MaTepHaloB, B 3KOHOMHUH ChIPbs, OXPaHE OKPYKAIOILCH Cpebl.

M3yuenne xuMuu Ha yrayOJeHHOM YPOBHE Npesroaraer nojiHoe ocBoenue 6a3oBoro
Kypca W BK/JIIOYACT pacliMpeHHEe [IPEJAMETHBIX pe3ylibTaToB M COJACpIKaHMs,
OPMEHTHPOBAHHOE Ha TMOATOTOBKY K  MOCIEAYIOMIEMY Npo(ecCHOHATBHOMY
00pa3oBaHmio; pasBHTHE HHAMBHIYAILHBIXCTIOCOOHOCTEI 00yUatlommxcs nyrem dosee
ryboKoro, 4eM 3TO MpeaycMaTpHBaeTcss 06a30BBIM KYPCOM, OCBOCHHS OCHOB Hayk,
CHCTEMATHYECKHX 3HAHMWIl; YMEHHE TPHUMEHATH MMOJYUYCHHBIC 3HAHUA JUIA PELICHUS
NPakTHYeCKUX M yueOHO-MCCIIe/I0BaTeIbCKHX 3a/1a4 B H3MEHEHHOM, HecTaHIapTHOM
CHTYAlHH; YMEHHE CHCTEMAaTH3HpOBaTh M 0000MmaTh nonyueHHsle 3Hanus. M3yuenue
npeamera Ha yruyOsieHHOM ypoBHe mno3posiser chopmupoBath Y 00ydalOmMXCs
YMEHHE aHAJIM3UPOBATh, MPOTHO3MPOBAThE H OLICHUBATH C MO3ULMH IKOJOTHUECKOMH
Oe3onacHOCTH nocneAcTBHA ObITOBOH M NMPOM3BOJICTBEHHOM JESTEIbHOCTH YeloBeKa,
CBA3AHHOMC NOJIYYCHHEM, IPUMEHEHHEM H NepepalboTKOM BELIeCTB.

H3ayuenne npeamera «XuMus» B vacTH (GopMHpOBaHHs y 00yHaOMXCs HAYYHOTO
MHPOBO33PEHHA, OCBOCHHS O0IICHAYYHBIX METO/I0B [TO3HAHMS, & TAKIKE MPAKTUHECKOro
NPUMEHEHNS HAayYHBIX 3HAHWI OCHOBAHO HA MEKIIPEAMETHBLIX CBA3AX C MpeAMeTamMu
obnacTeii eCTECTBEHHBIX, MATEMAaTHYECKNX W T'YMaHHUTAPHBIX HayK.

[Tpumepnas nporpamma yueGHOro mnpeamera «XuMHsS» COCTaBIeHa Ha OCHOBE
MOJ1YJIBHOTO TIPUHIIHIIA TOCTPOCHHA yueOHOro MaTepHana, He ONpeessieT KOJIMYeCTBO
YacOB Ha M3y4YEHHE YueOHOro npeamera M KIacchl, B KOTOPBIX NPEAMET MOMXKET
u3ydarbcsi. KypcuBom B npumepHbiX y4eOHBIX NPOrpaMMax BblJ€JIEHbI 3/1eMEHThI
COJZIepKaHUsA, OTHOCANIMECA K Ppe3y/abTaTaM, KOTOPbIM OOYyYalouIMecs «mojaydar
BO3MOKHOCTb HAYYHTHC.

[TpumepHasi nporpaMMa y4HTHIBACT BO3MOKHOCTH MOJYYCHHS 3HAHMH B TOM 4HCIIEe
YepesnpakTHUECKyIO AeSTeNbHOCTL. B porpaMme coiepKHuTCs IIPHMEPHBIii niepedeHsb
npakrudeckux pabdor. Ilpu cocrasnenun paboueill rnporpammbl  y4uTelb BIpaBe
BbIOpaTh U3 nepevHs padoThl,

KOTOpBLIC CUHTacT HanOonee HCJICC006p33HbIMH, C YuCTOM HE0OX0AMMOCTH
JOCTHXKCHHUATNIPEAMETHBIX PE3YIIbTATOB.

ba3oBblii yposennb

OcHOBBI OPraHHYeCcKOil XHMHH

[losiBnenne u pa3sBHTHE OpPraHMYecKOH XMMHH Kak Hayku. [Ipeamer opranuueckoi
XuMHH. MecTo 1 3HaueHHE OPraHHYECKOH XHMHH B CHCTEME €CTECTBEHHBIX HAYK.

XHUMUYECKOe CTPOCHHE KaK MOPSAAOK COSAMHEHHUS aTOMOB B MOJIEKYJe COINacHO MX
BalleHTHOCTH. OCHOBHBIC MOJIOKCHHA TCOPHH XHMHYECKOTO CTPOCHHS OpraHHYeCKUX
coenuHeHnit A.M. bytinepoBa. VriepojaHbiii CKEJIET OPraHH4eCKOH MOJICKYJIBL.
KparHocTe XMMHYECKOH CBS3M. 3aBHCHMOCTb CBOICTB BEINECTB OT XWMHUYECKOro
cTpoeHuss Moneky:1. M3omepus u uzomepsl. [loHsTHE 0 (hYHKIIMOHANBHOIM TpymIIIE.
[TpuHumnel  KnaccupuKauMym  opraHMyeckux  coeaunHeHwi. Cucremaruyeckas
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MEKIYHAPOIHAS HOMEHKJIATypa M MPHHLMIBI 00pPa30BaHUs HA3BAHUH OPraHUYECKUX
COEeIMHEeHHIA.

Ankaubl. Cmpoenue monexyasl memana. I'omonoruyeckuil psa ankaHoB. ['omomnoru.
Homenknarypa. W3omepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH W3MEHEHMs
(hu3MuecKUXcBOiCTB. XMMHUYECKHE CBOICTBA (HA MpUMEpPE MeTaHa W TaHa): peakiHu
3aMelleHus  (raloreHMpoOBaHHE), JACTHAPHPOBAHHMA KAk CnocoObl  MOJy4YeHHs
BaKHEHIIMX COCIMHEHHWH B OpPraHWYecKoM CHHTe3e. [ OpeHHMe MeTaHa Kak OIHMH W3
OCHOBHBIX HCTOYHHKOB TeIUIa B MPOMBIILUIEHHOCTH U ObITY. Haxokaenue B npupoe u
NpUMEHEHHEe anKaHoB. [lonamue o yurioarkanax.

Ankenbl. Cmpoenue moiexyasl  smuiera. [OMOJOrHYECKHH psAJl  AlIKCHOB.
Howmenknarypa. M3omepus yriepoaHoro ckenera M TMOJOXKEHHS KpPaTHOM CBS3M B
MoOJIeKysIe. XHMHYECKHE CBOMCTBA (HAa MpUMEpPe THJICHA): PEAKLMM ITPHCOCIHHEHHS
(rajoreHUpoOBaHKE, cuOPUPOBaHUe, THAPATALMS, cHOPOCATIO2eHUPOSAHIe) KaK Ccriocod
nojaydyeHuss  (PYHKIMOHAIBHBIX MNPOM3BOAHBIX  YIVIEBOJAOPOAOB,  TI'OPEHUS.
[Tonumepusanmus STHIEHA Kak OCHOBHOE HalpaBlieHHE ero HCIOJIb30BaHuUA.
[TonudThieH Kak KpPYNHOTOHHAXKHBIH TMPOAYKT  XHMHYECKOTrO0 MPOM3BOJICTBA.
[Ipumenenne sTHieHa.

Ankaguensl U Kayuyku. [lonsthe 06 ankajameHax Kak yriaeBoAopojax ¢ JIByMms
nBoiHbIMM - cBA3AMU. [lonmmepusaums auBuuuMiaa (Oyrammena-1,3) kak crocod
MOJIYYEHUs CHHTETHYECKOro Kayuyka. HarypaibHblii ¥ CHHTETHYECKHMH Kay4yyKH.
Bynkanuzaumus kayuyka. Pesuna. [Ipumenenue kayuyka H pe3uHbl.

Ankunbl,  Cmpoenue moaekyavt  ayemuwiena. ['OMONOIHYECKHUN  pAjl  AJIKHHOB,
Homenknarypa. M3omepus yriepoiaHOro ckejera M IOJIOKCHUS KPaTHOM CBs3M B
MosieKysie. XuMUYecKne CBOICTBa (Ha npuMepe aleTHiIeHa): peakiMu MpUcoeHHEHUs
(rasjlorenupoBatue, cudpuposanue, TUAPATaLH, cUOPOCANOeeHUPOBAHIE) KAK CIIOCOD
MOYYCHUS TOJHMEPOB H JAPYIHX MOJE3HBIX NMPOAYKTOB. ['opeHue aueruiieHa Kak
MCTOYHMK BBICOKOTEMIEPATYPHOIo TUIAMEHHM JUIS CBapKM M Pe3KH MeTaljioB.
[Tpumenenue aueruneHa.

Apenpl. benszon kak mnpeactaBuTEnb apoOMaTHYECKHMX YriaeBoaopoaoB. Cmpoenue
MOAeKVIbl Genzona. XMMHYECKHE CBOMCTBA: peakuni 3aMeleHns (rajoreHupoBasme)
Kak crnoco® nosyueHHs XHMHYECKHX CPEJICTB 3allUTHl PacTeHWH, MPUCOCIHHEHUS
(rujipupoBaHHe) KaK JI0Ka3aTeJbCTBO HENpeaeabHOro xapakrtepa Gexsona. Peaxuus
ropeHus. [Ipumenenne GeHzona.

Cruptel. Knacendukaiys, HOMEHKIATypa, H30MepHs CIIHPTOB. MeTaHOI B YTaHON KaK
NPEACTABUTE/IN TNPEICIbHBIX OJHOATOMHBIX CIHPTOB. XHMHYECKHE CBOMCTBAa (Ha
NPHMEPE MCTAHOJIA M ITAHOMA): B3aHMOJICHCTBHE C HATPHEM KaK CrIOCO0 yCTaHOBICHHS
HAJTHYMS THAPOKCOIPYNIbI, PEaKiMs ¢ raJIOreHOBOIOPOIaMM KaK crnocod nojyyeHus
pacTBopHTeeH, AeruapaTalns Kak crnocod noaydeHus sTuieHa. Peakuus ropeHus:
CIHUPTHI Kak TOIUTHBO. [IpuMeHeHne MeTaHona 1 YTanona. GU3N0JI0TrHYECKOe JICHCTBHE
METaHOJa W 3TaHOJa Ha OPraHU3M 4YelOBeKa. IJTWIEHIJIMKOJIb M TIIMLEPUH Kak
NpeACTaBUTCIN NPEACIbHBIX MHOIOATOMHBIX CIIHPTOB. Ka‘IQCTBeHHaﬂ pEaKiiiusa Ha
MHOTOaTOMHBIE CITUPTHI H €€ NPUMEHEHUE

JUIS pacro3HaBaHHs TJIMIIEPMHA B COCTAaBE KOCMETHMHECKMX cpeacTB. [lpakTudeckoe
[PUMEHEHHEITUIICHTJIMKOIS ¥ IIHLIEPUHA.

®enou. Crpoenne Moliekyibl heHoNa. Bzaumnoe enusinue amomoe 6 Moaekye ghenona.
Xumuueckue ceoticmea: g3aumodeticmaue ¢ Hampuem, 2UOPOKCUOOM HAMPUS, OPOMOM.
[Ipumenenue denona.

Anbaeruabl. Metanans (Gopmanbaerun) u 3TaHamb (aueTanbaeru) Kak mpeacTaBUTeH
NnpeaenbHbIX anbaeruioB. KauecTBeHHble peakuMd Ha KapOOHWILHYIO Ipynmny
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(peakuus

«cepedpaHoro 3epkanay», B3auMo/eicTBHe ¢ ruapokcuaoM Meau (IT) u ux npumeHeHue
s oOHApyKeHHA NPEACHbHBIX ATBACTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
Tokcnunocts anbaerunos. [Ippumenenne Gpopmanbaernia v aleraiberuia.

KapOoHoBble kHCIOTBL. YKCYCHas KHCIOTA KaK NPEACTaBHTEIb MPE/eIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOHCTBA (HA MPUMEPE YKCYCHOMH
KHCJIOTBI): Peakiny ¢ MeTallJIaMH, OCHOBHBIMH OKCH/IAMH, OCHOBAaHHSMHU M COJIIMH KaK
MOATBEP/K/IEHHE CXOICTBA C HEOPraHHYECKUMH KucioTtamu. Peakims srepudukanuu
KaKk crnocod mnosayyenus cnoxubix 3¢upos. Ilpumenenne yKkCycHONH KHCIOTHL
[peacTaBieHue O BbICUIMX KapOOHOBBIX KHCIOTaX.

Cnowxubie 2hupsl ¥ xupbl. Chokeele >QHUPbl KaK MNPOAYKTHI B3aUMOIEHCTBHS
KapOOHOBBIX KMCIOT €O cnupramu. [Ipumenenune cnokHbIX YPUPOB B NHUIIEBOH M
nap(roMepHOMNPOMBILLICHHOCTH. JKHPBI KaK CII0KHbIC 3(DUPbI IITHLIEPHHA U BBICIIHX
KapOOHOBBIX KMCIIOT. PacTuTenbHbie M KUBOTHBIE JKHPHI, HX cocTaB. Pacno3naBanue
pACTUTENILHBIX JKHPOB HAa OCHOBAHMM HMX HemnpeaelnsHoro xapakrepa. [Ipumenenue
KUPOB. ['MAPOIM3 WIH OMBUICHHE KHPOB KaK CrOCOO MPOMBILILICHHOTO MOMY4YEHHUS
COJIel BBICIIMX KAPOOHOBBIX KHCIOT. MbUIA KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT.
Motouie cBoiicTBa MbLIa.

Yranesoanl. Knaccuuxaunsa yraesonos. Haxoxaenue yriaesojaos B npupose. ['moxosa
Kak ajnpaerunocrupt. bpoxkenne rimokossl. Caxaposa. [ uopoauz caxapossl. Kpaxman
H LE/UTI0NI03a Kak OMOoNorHyeckue noiuMmepbl. XHMHYECKHE CBOHCTBA Kpaxmana M
LEIUII0J103bI (FHAPOJIN3, KAYECTBEHHAS PEAKIIHA C HOAOM HA KpaxMaJsl H €€ NPUMEHEHHE
Juis OOHApyeHHs Kpaxmasa B rpojaykrax nuranus). [Ipumenenune n Ouosnoruyeckas
ponb yraeonos. IlonsTue 00 MCKYCCTBEHHBIX BOJIOKHAX HA MpHMEpE aleTaTHOro
BOJIOKHA.

HUaentudukanus opraHu4ecKuX COCAHMHEHHIH. [enemuyeckas césizb Medicoy Kiaccamu
opeanuyeckux coedunenuit. THITBI XHMHYECKHX PeakilHii B OPraHuueckoil XMMIH.

Amunokucnors! ¥ 6enku. CoctaB U HOMEHKIATYPAa. AMHHOKHMCIIOTH! Kak aMm(oTepHbIe
oprannyeckue coeaunenns. llenrtuanas cBaA3b. buonoruyeckoe 3HavueHue o-
amMMHOKHCIOT. OOnacTy npUMEHEHHMs aMHMHOKHMCIOT. benku kak npupojHbie
Oouonommmepsl. CocraB u crpoennedenkoB. XuMHyeckue cBoiicTsa 6eNnKoB: ruaposns,
jeHarypauus. OOHapykeHue O€IKOB PH MOMOIIH KAYeCTBEHHbIX (IBETHBIX) peaKiHid.
[peBpaienus 6enkoB nuiM B opraiusMe. buonorunueckue GpyHkiumun 6enkos.

TeopeTnyeckne 0CHOBbI XHMHH

Crpoeane BemiectBa. CoBpeMeHHas MoOJCHb CTPOCHHMA aTtoMa. JICKTPOHHasA
kondurypauus aroma. OcHognoe U 8030VICOEHHbIE  COCMOSHUS — AMOMOB.
Knaccuukaums XuMUYECKHX 2€MEHTOB (s-, p-, d-anementr). OcobeHHoCTH
CTPOCHHA AHEPreTHYeCKHX ypoBHel atoMoB d-anemeHToB. [lepnopuueckas cucrema
xumuyeckux snemenros JI.M. Meunneneesa. ®usuueckuii cmbica [lepuogndeckoro
3akoHa JI.WU. MengeneeBa. I[lpuuuHBl M 3aKOHOMEPHOCTH HM3MCHCHUA CBOMCTB
JIEMEHTOB M MX COCAMHEHHMH MO MepHojam M rpynnaMm. DJIEKTPOHHas IpHpojaa
XHMHUECKOIl  CBA3M.  DIEKTPOOTPHLATENbHOCTh.BHJIBI  XHMHUECKOH  CBS3M
(KoBasleHTHasi, HOHHAS, METAIUTHYECKasi, BOJIOPO/IHAs) U MEXaHU3MbI ee 00pa3oBaHHsL.
Kpucmaniuueckue u amopgueie eewjecmea. Tunbl Kpucmaiiudeckux peuiemox
(amomHas, MONEKYIAPHAs, UOHHASA, Memaiiudeckas). 3asucumocms Ou3U4eckux
ceoticme ewjecmsea om muna Kpucmanriudeckot pewemxu. Ipuaunsl MHOrooOpasus
BEIIICCTB.

Xumuueckne peakiyu. ['oMorenHsie U rereporeHusie peakiini. CKOpPOCTh peaKinu, ee
3aBUCUMOCTL OT Pa3jiuyHbIX (AKTOPOB: MPHPOIALl PEArHUPYIOLIMX  BEIIECTB,
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KOHICHTpaluuu

pearupyomux BeIIeCTB, TeMIepaTypbl, IUIOMAJAd pPEaKIMOHHOH MOBEPXHOCTH, HAIWYMS
Karanmsatopa. Ponb Katanu3aTopoB B NPUPOJE M MPOMBILIUIEHHOM MPOM3BOJCTBE.
Oo6patumMocTh peaknmii. XWMHYECKOEC PaBHOBECHE M €ro CMCIICHHE MO/ JACHCTBHEM
pa3nuyHbIX (AKTOPOB (KOHIIEHTPALMS PEAreHTOB MJIH TPOAYKTOB peaklluM, IaBICHUE,
TEeMIIepaTypa) JUlsl CO3aHUs ONTHMAIBHBIX YCIOBHIl IPOTEKAHHS XMMHUYECKHX MPOLECCOB.
Hucnepchvie cucmemsl. [lonamue o konroudax (30au, eeau). Hemunnoie pacmeopet. Peakunn
B PacTBOpax JMEKTPOJIMTOB.pH pacTBOpa Kak IoKasaTelb KHCIOTHOCTH cpeibl. ['mjaposns
coneil. 3HaueHue ruAponau3a B OHonOrMueckux oOMeHHBIX mpoieccax. OKUCIHTEIBHO-
BOCCTAHOBUTE/IbHBIE  PEAKUMH B [PHPOJE, TPOMU3BOJACTBEHHBIX  Mporeccax M
AKHM3HECATEIBHOCTH Opranu3mMoB. OKHCIIHTEIBHO- BOCCTAHOBUTE/IBHBIE CBOMCTBA NMPOCTHIX
BEIIECTB — METAJIOB TJIABHBIX M MOOOYHBIX HOATPYMN (Melb, Kei1e30) W HEMeTalJloB:
BOI0PO/IA, KMCJIOpOjia, rajloreHoB, cepel, asora, (ocdopa, yriepoaa, kpemuus. Kopposus
MCTA//IOB: BHJIbl KOPPO3MH, CHOCOObI 3alMThl METAUIOB OT KOPPO3HHU. DieKkmpo.ius
pacmeopoe u pacniasos. [Ipumenenue 21ekmpoausa 6 nPoMbIUIEHHOCMU.

XUMHS ¥ KH3Hb

Hayunbie meroabl nosHanus B xumuu. MHcrounmkum xumuueckoi wnubpopmauun. I[lownck
HH(OPMALIHK 110 HA3BAHUAM, WIEHTHHKATOPaM, CTPYKTYPHBIM (hopmyaam. Mojennposatue
XHMHYECKHX MPOLIECCOB M ABICHUMN, XUMUYECKUl QHAIU3 U CUHME3 KAK METO/bl Hay4yHOTro
MO3HAHMS.

Xumust u 3a0posbe. JlekaperBa, epMeHThI, BHTAMHHBI, T'OPMOHBI, MUHEPAJbHbLIE BOJbI.
[IpoGaemsbl, CBA3aHHBIC C MPUMCHEHHEM JICKAPCTBEHHBIX Mpenaparos. Bpeanbic NpUBbIYKH 1
(pakTOpbl, paspylialoUiue 3J1I0poBbe (KypeHHe, ynorpedlieHHe allkorodsi, HapKOMaHHs).
PauunonansHoe nutauue. Iuweesste dobasku. OcHo8bl NULYEBOL XUMULL.

XuMus B MOBCEAHEBHOH XH3HM. Molomme u uuctaume cpejacrea. Cpedcmea Gopwvbul ¢
OblmosbIMU  HACEKOMbIMU.  peneaitenmbl, uHcekmuyuosl. CpejcTBa JHYHOH THIMEHbI M
KocMeTHKH. [Ipasuia GezonacHoii paboTel ¢ €IKUMH, TOPIOYHMH U TOKCHYHBIMH BEIIECTBAMH,
cpeacTBamMy ObITOBOIT XHMHH.

XuMHsl U celbCKOE X034HCTBO. MHHepanbHbie U oprannyeckue yaodperus. Cpeacrsa 3alunTbl
pacTeHuit.

Xumus u suepreruka. [Ipuposusie Herounuky yriaesojopoos. [Ipupoansii ¥ nomyTHLIMI
HeTAHOI ras3bl, WX coctaB W ucnonb3oBanne. CoctaB HedTm m ee nepepaboTka.
Hedrenpoaykrel. Oxkranooe uucio OensuHa. OxpaHa OKpykKaiollei cpeibl I1pu
HedrenepepaboTke M TPAHCHOPTHPOBKE HE(PTENPOAYKTOB. ANBTEPHATHBHBIC HCTOYHUKH
YHEPrHH.

Xumus B ctpoutenscrse. Llement. beton.[Toadop onTuMansHeIX CTPOUTEIBHBIX MATEPUAIIOB B
NPaKTHYECKOil 1edTebHOCTH YelOBeKa.

XuMus 1 9kon0rua. XHMHYECKOE 3arpA3HEHHE OKPYKAKOIIEH CPE/Ibl H €ro MOCIS/ICTBHA.

Oxpana ruapocdepsl, MoYBbL, aTMOc(hepbl, (0PI U (PayHbl OT XHMHUYECKOTO 3arps3HCHHUS.

Yraybaennniii YypoBeHb

OcHOBBI OPraHnyecKoii XHMHH

[TosiBnenue W pasBUTHE OpPraHMYecKod XMMHHM Kak Hayku. [Ipeamer opraHudeckoi XuMHH.
MecTo ¥ 3HAaYeHHE OPraHMYECKOW XHMHH B CHCTEME ECTECTBCHHBIX HayK. B3auMocBsisb
HEOPraHMYeCKHUX U OPraHuYeCKHX BEIIECTB.

XUMHUYECKOE CTPOEHME Kak [OPAJIOK COEIMHEHHS aTOMOB B MOJIEKYJIE COIAacHO MX
BaleHTHOCTH. OCHOBHBIC TIONOKECHHS TEOPHH XHUMHYECKOTO CTPOCHUSA OPTaHHYECKUX
coenuHennit A.M. byrneposa. YriiepoaHblii ckeneT opraHMyeckod Moneky/bl. KparHoctb
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XMMHYECKON CBsSI3H. 3aBHCHMOCTh CBOHCTB BEUICCTB OT XHMMUYECKOrO CTPOCHUS MOJEKYIL.
N3omepus u uzomepsl. [Tonatie o ¢ynkumonansHoi rpynme. [IpHHIMIEL Ki1accHpHKALTHA
OpraHMvecKux coeauHeHnd. MexayHapoaHas HOMEHKIATypa M MPHHUHMIB 00pa3oBaHHA
Ha3BaHUH OPraHUYECKHUX COCAHHEHHH.

Knaccudukanms w 0cOOEHHOCTH  OpPraHMYecKMX peakuuil. PeakiMOHHBIE  LEHTPHI.
[TepBoHaYaILHBIC TIOHATHS O THIAX U MEXaHHW3MaX OpraHHMYECKUX peakiiuii. [oMonuTuiaeckuii
H TeTEPOTUTHYECKHI Pa3phiB KOBAJCHTHOH XMMHUYECKO# CBAizH. CBoOOAHOpAaAMKAILHBIH W
HOHHBIIT MexaHn3Mbl peakimu. [TonaTe o HykIeoduie u anexTpodue.

AnkaHbl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MONEKY/IBI METaHa. sp - rHGpUIM3aMs
opburazieii atomoB yriepoja. [omonormdeckuit psajg u  obmas ¢opmysa ajJKaHoB.
CucremaTnueckasi HOMCHKJIaTypa ajkaHOB H pajaukanoB. M3omepus yriepomaHoro ckenera.
Mdu3nuecKkne CBOMCTBA AJIKAHOB. 3aKOHOMEPHOCTH H3MEHEeHMs (U3HYECKHX CBOHCTB.
XHMHUecKkHe CBOICTBA aQIKAHOB: TallOTEHHPOBAHHE, JETHAPUPOBAHUE, TEPMHYECKOe
pasioKeHUE, KPEKHHT KaK CrocoObl MOMYyYeHHS BAKHEHIINX COCIMHEHHMH B OPraHMYecKOM
cuHTe3e. ['opeHHe ajlkaHOB KaK O/IMH M3 OCHOBHBIX HCTOYHUKOB TEIUIA B IIPOMBILIEHHOCTH U
ObrTy. M30Mepu3alus Kak crnocod moay4eHus BbICOKOCOPTHOro 6en3nna. MexanusMm peakiun
cBoboaHOpauKanbHoro 3amemiennd. [Tonyuenne ankano. Peakuusa Bropua. Haxoxknenue B
NPUPOJIE U NPUMEHEHHE AJIKAHOB.

Lluknoankanel. CtpoeHue Moiekyn uukioankaHo. OO6umas Qopmyna HHKIOAIKAHOB.
Homenknarypa umiioankadoB. V3omepuss LMKIOQIKaHOB:  YIJICPOJHOIO  CKeEJeTa,
MEJKKJIacCoBasi,  NMpOCTpaHCTBeHHas  (yuc-mpanc-u3omepus). Cneunduka  cBOMCTB
LUMKIOAIKAHOB ¢ MaJibiM pasmepoMm 1Mkiaa. Peakuuu npucoeaMHeHus M pajIMKaJbHOro
3AMEILEHHS.

AJIKeHBI. DIEKTPOHHOE H POCTPAHCTBEHHOE CTPOCHHE MOJICKYJIBI ATHIICHA, 5p° -THOPHN3aIHs
opOutaneii atoMoB yriepojaa. 6- W m-cBA3H. ['omonoruueckuii psjg v obwas Qopmyna
ankenoB. Homenknarypa ankeHoB. M3omepus aJKeHOB: YIJICPOJAHOIO CKeJleTa, NOJOKeHHA
KPaTHOH CBA3M, NPOCTPAHCTBEHHAsA (yuc-mpanc-u3oMepus), Mekkinaccopas. Pusnyeckue
cBoiicTBa alkeHOB. Peakumm 31eKTpPOQHIBLHOIO NPHCOCMHEHUS KaK crnocol MojyuyeHus
(GyHKUNOHAABHBIX  NMPOM3BOAHBIX  yriesoaopoaos. Ilpasuno  MapkosuukoBa, —ero
IEKTpoHHOe obocHoBaHue. Peakumu okucinenus u  nonumepusauuu. llonusTuien kak
KPYMHOTOHHAKHBIH MPOYKT XMMHYECKOro npon3BoacTBa. [IpoMeinuieHHbIe U 1abopaTopHbie
CrocobbI nony4ueHus ajikeHos. /lpasuno 3atiyesa. llpumenenne aiKkeHoOB.

Anxanumensl. Knaccudukanus ankajmeHoB 110 B3aHMHOMY PaclojIOKEHHIO KpPaTHBIX CBA3EH B
MoJjiekyne. OcoOeHHOCTH 3MNEKTPOHHONO H MPOCTPAHCTBEHHONO CTPOCHHUS COMNPSKEHHBIX
ankaguenoB. OOwas dopmyna ankaauenoB. HomeHknatypa um M30MepHs alKaJMEHOB.
®dusuueckue cBoiicTBA anKaJAMEHOB. XHMHYECKHEC CBOHCTBA QIKaJMCHOB: pCaKIHU
NPUCOEIUHEHUs (THAPHPOBAHKE, TAJIOTEHHUPOBAHHME), TOPEHUS M moJumepw3ain. Biian
C.B. JleGenera B mnonyyeHHMe CHHTETHYECKOro Kayuyka. Bynkanusauumsg kayuyka.
Pesznna.MHorooOpa3ue BH/IOB CHHTETHHYECKHMX KAay4yKOB, HMX CBOHCTBA H TNPHMEHEHHE.
[Tonyyenue ankaJMeHOB.

ANKHHBL. DJIEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY/Ibl aleTUeHa. sp-
ruOpuan3auus opouTancii atomoB yriepoga. ['omonorudeckuid psmg u obmas ¢opmyna
ankuHoB. Homenknatypa. M3omepusi: yrieposHoro ckeiera, MoJ0OXeHHs KpaTHO#M CBS3HM,
MexKKIaccoBasi. @U3nyeckne CBOHCTBA AIKHHOB. XUMHYECKHE CBOHCTBA aJIKWHOB: peakiuu
MPHUCOEAVHEHUS KaK CIIOCO0 MoMydeHHs MOTHMEPOB U APYTHX MOJIC3HBIX MIPOAYKTOB. Peakyuu
3amewenusi. TOpeHHe alleTwieHa Kak HMCTOYHHK BBICOKOTEMIIEPATYPHOIO IJIaMEHU JUIs
CBapKu W pe3ku MeTawioB. [lonmydyeHue aneTwieHa MHUPOIM30M METaHa W KapOHIHBIM
meroziom. [IprmMeHeHue ateTnieHa.

Apensl. Hemopus omipeimus Oenzona. CoBpeMeHHBIC TPEACTaBICHHS 00 SIICKTPOHHOMH
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MPOCTPAHCTBEHHOM CTpoeHun Oenzona. M3omepus M HOMEHKIATypa roMojaoroB OeH3oJa.
Obmas gopmyna apeHos. Ousnueckue cBoHCTBa OeH30/a. XMMHYECKHE CBOMCTBA OeHzoa:
peakimH HIeKTPOQHIBLHOTO 3aMenicHHs (HUTPOBaHHME, TAJIOTEHHPOBAHHME) KaK  CHoco0
MOJIy4EeHUs] XMMHUYECKHUX CPEJCTB 3allMThl PACTEHWH, NPUCOEJMHEHUs (rUJpUpOBaHue,
rajJorecHUpPOBaHHE) KAk J0Ka3aTelbCTBO HempeelbHOro xapakrtepa OeH3ona. Peaxius
ropenud. [lonydenne Oeusona. Ocobennocmu xumuueckux ceoiicmé moayoiad. BzaumHoe
BIMSIHHE aTOMOB B MoJIeKyJe Toiayona. Opuenmayuonnele 3¢hehekmol  3amecmumenetl.
[Tpumenenue romosoros 6eHsona.

Crptel. Knaceuguxkaims, HoMeHKIaTypa cnupTtoB. ['omonoruyeckuii psajg u obias gopmyna
Npe/ie/ibHbIX  O/IHOATOMHBIX CrHPTOB. M3omepus. ®Pusuueckue CBOWCTBA MPEACIbHBIX
OJHOATOMHBIX CIUPTOB. BoOpoiHas CBA3b MEX/1y MOJIEKY/IaMH H e BIUAHHE Ha (PU3HUECKHue
CBOlicTBa CIUPTOB. XHUMHYECKHE CBOICTBA: B3aUMOJCHCTBHE C HATpUEM Kak crmocol
YCTAHOB/CHHA HAJIMYMA THAPOKCOTPYIINbI, C rajoreHOBOJIOPOAaMH KaK Crocod nosyueHus
pacTBOpUTENCH, BHYTPH- M MEIKMOJICKY/IApHas Aeruaparaund. Peakuusa ropeHus: CriupThbl Kak
torumBo. [lonyuenne ortanona: peakums OpoKeHHMS TIIIIOKO3bI, THApaTalMs HTHIEHA.
anMEHeHHe MeTaHolla U sranona. OU3HOIOrHYECcKoe ﬂeﬁCTBHe METAHOJIA W 2TaHOJla Ha
OpraHu3M 4eJ0BeKa. ITHIACHIVIMKONL H TIIHLUEPHH KaK MpPEACTABUTENN TPEJCIbHBIX
MHOIOaTOMHBIX cnupToB. KauecTBeHHass peakuus Ha MHOTOATOMHBIC CIUPTHI M ee
NPUMEHEHHE JUIsi  Pacro3HaBaHWsi TJHIEPHHA B COCTABE KOCMETHYECKHX CpEJICTB.
[IpakTHyeckoe NPUMEHEHHEITHICHTTTHKOJA H TIHIIEPHHA.

®enon. CrpoeHue Monekyiasl (enona. B3aumHoe BIMAHME aTOMOB B MoJeKy/e ¢eHona.
®usnveckue cpoiictBa peHona. XHMHYECKHE CBOHCTBA (peakiuy ¢ HaTpUEM, FMAPOKCHIOM
Hatpus, 6pomom). [Toayuenne denona. [pumenenne penona.

Anbaernasl M1 KeroHsl. Knaccmukaums anbaervjoB v KetoHoB, CTPOCHHME MpeeiibHBIX
ANbJCTHA0B. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KAPOOHMIBLHOH TIPYIbL.
["omonornuecknii  psaja, obwas ¢Gopmyna, HOMEHKIATYpa M HM30MEpPHS NPeAC/bHBIX
anpaernaos. Mu3znueckue CBOHCTBA NpEAEbHBIX anbAernoB. XHUMHHYECKHE CBOHCTBA
MpelenbHbIX albJCIHI0B: TMIPHPOBAHHE, KAYECTBEHHBIC peakuuu Ha KapOOHMIILHYIO
rpyniny (peakums

«cepeOpAHOro 3epkanar», B3aumoaeicreue ¢ ruapokcuaom meam (1)) v ux npumeHeHue s
oOHapyKeHHus TNpeJebHbIX AJILAETHJI0B B MPOMBIIUICHHBLIX CTOYHBIX Bomax. Ilonyuenue
npe/ie/IbHBIX ATLACTH/I0B: OKHCIIEHHE CITHPTOR, rHapararus aternieHa (peakuus Kyueposa).
Tokcnunocts anbaernaos. [Ipumenenne gopmanbaerna u aueranbiaeruaa. ALCTOH Kak
npejacTaBuTelb KeToHoB. CTpoenne Mosneky/bl anerona. OcobeHHOCTH peakiiMu OKUCICHUs
anerosa. Ilpumenenue anerosa.

Kapbonosbie kucnorel. Knaccndukaums u nHomeHknarypa kapGonoBbix kuciaor. Crpoenue
Npe/ie/IbHBIX  OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE W INPOCTPAHCTBEHHOE
cTpoenne kapbokcunbHOI rpynnel. ['omonornydeckuii psg U odmas (opmynanpeaenbHbIX
OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PH3MYECKHE CBOMCTBA NMPEJIEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOHCTBA MNPEACIBHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT (peakiMi C MeTa/UlaMH, OCHOBHBLIMH OKCH/IAaMM, OCHOBAHHSIMM M COJISIMH) Kak
MOATBEPAKICHHE CXO/ICTBA C HEOPraHWYECKMMH Kuciaotamu. Peakumns stepudukanuu u ee
obpatuMocTs. Brmsinue 3amecTHTeNel B YITICBOAOPOIHOM pajHKane Ha CHIY KapOOHOBBIX
kucnot. OcobeHHOCTH XMMHYECKHX CBOHCTB MypaBbiuHOI KucHoThl. [Tonyuenue npesensHbix
OJHOOCHOBHBIX Kap60HOB])IK KHCJIOT: OKHCJIICHHE aJIKaHOB, aJIKCHOB, IMNMEPBHYHLIX CIIHPTOB,
anpaernnos. Bakueiimmue npenctaBuTenn kapOOHOBBIX KHCIOT: MypaBbHHAsA, YKCyCHas M
Oensoiinad. Breicmime npesenbHble W HENpe/eibHbIE KapOOHOBBIE KHCIOTHL. Onmuueckas
uzomepus. Acusmempuyeckuii amom yenepooa. Ilpumenenne KapOOHOBBIX KHCIIOT.

Cnoxkubie 2hupsl u xupbl. CTpoeHHEe M HOMEHKIATypa CAOKHBIX 2hupoB. MexkknaccoBas
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H3oMepuss ¢ KapboHoBbiMH  KHcaoTaMu. CnocoObl  MOMyHEeHHMS CHOXKHBIX  A(HPOB.
Ob6patumocts peakuuu srepuukanmu. [IpuMmeHeHne CiOXKHBIX 3(QUPOB B NULIEBOH U
napdoMepHOH NPOMBINIICHHOCTH. JKHpPBI Kak ClIOKHBIE JYMUPHI TJIHIEPUHA U BBICIINX
KapOOHOBBIX KMCIIOT. PACTUTENILHBIE W JKMBOTHBIE JKHMPBI, X cocTa. DU3nyecKkue CBOHCTBA
KUPOB. XHMHYECKHE CBOIMCTBA KUPOB: THAPUPOBAHHE, OKHCIIeHHe. ['UIponu3 uin oMbLUIeHHE
KMPOB Kak Croco0 TNPOMBILILICHHOTO TMOJYYEHHUS COJIel BBICIUMX KapOOHOBBIX KMCIIOT.
[Tpumenenne kupoB. MBUIA KaK COMM BBICHIHX KapOOHOBBIX KHCIIOT. Moromiue CBOIHCTBa
MBLIA.

Yrnesoasl. Knacendukauus yriaesojgos. Ou3Hyeckne CBOMCTBA M HAXOXK/ICHHUE YIJIEBOJIOB B
npupoje. I'moko3a kak anbaerngocnupr. XuMHAYECKHE CBOHCTBA TIIIOKO3bI: ayuiuposatue,
aIKUIUpoGanue,  CIUPTOBOE M MOJIOYHOKHMCIOE OpokeHHe.  DKCNepuMeHTalIbHbIe
JI0Ka3aTe/IbCTBA HAJTMYMS Allb/ICTHIHON M CIIMPTOBBIX IPyIN B rimoko3e. [Tosrydenne rirokossl.
Dpykmosa Kax usomep eniokozwl.Putosza u odesoxcupuboza. Bakueiume aucaxapuibi
(caxaposa,

1aKmosd, Maibmosa), UX CTpoeHue u (Gpu3nyeckHe cBoiicTBa. ['HApPOIN3 caxapo3bl, JaKmossl,
Mmansmosel. Kpaxman u uemnonosa kak ouonornuyeckue noiumepsl. XuMHuecKue cBoicTsa
Kpaxmasia (rMApoJin3, KaueCTBEHHAs peakiua ¢ HOoJZOM Ha Kpaxmaia M €€ NpHMEHEHHE Ui
oOHapyXeHHMs Kpaxmaja B TNPOAYKTax IHTaHHs). XUMHYECKHE CBOWHCTBA EJUTIOO3bI:
rujiponus, obpasoBanue ciokubixX ddupos. [Ipumenenune u Guosiornueckas posib yrieBo10B.
OkuciieHHe  yrieBOJIOB — MCTOYHMK 9HEPrHH  KUBBIX opranusmoB. llonstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOro BOJIOKHA.

WUnentudukanus opraHuveckux coeauHeHuil. ['eneTnueckast CBA3b MEXKY KiIaccaMu
OPraHUYEeCKUX COCJIMHEHMI.

Amunsbl. [lepBuuHble, BTOpHYHBIC, TpeTHUHbIC amuHbl. Kinaccuduxaims amMHHOB 10 THITY
YIIEBOAOPOJHOIO pajiMKala W YHCIY AaMHHOIPYNI B MOJIeKyJie. DJICKTPOHHOE H
[IPOCTPAHCTBEHHOE CTPOCHUE Mpe/IesibHbIX aMHHOB. Du3Hueckue cBONHCTBA AMUHOB. AMUHBI
KaK OpraHMyecKue OCHOBaHHA: PeaKLMU C BOJAOH, Kucnotamu. Peakuus ropenust. AHHINMH Kak
npejcraBuTebL apomarvueckux amuHoB. Crpoenue anwiuua. [Tpuunuel  ocnabnenns
OCHOBHBIX CBOWMCTB aHWJIMHA B CPAaBHEHHHM C aMHHAMH TNpeesbHOro paza. XHMHUECKHe
CBOWCTBA aHHJIMHA: B3aUMOJICHCTBHE ¢ KHCIoTaMu, OpomHoit BOJ10#, okuciienue. [Tonyuenne
AMUHOB  @JIKWIMPOBAHUCM  aMMHaka M BOCCTAHOBJIICHHEM  HHUTPONPOU3BOJIHBIX
yrnegogoponoB. Peakuus 3unmna. [Ipumenenuwe amuHOB B (papManeBTHUECKOH
NPOMBIIIICHHOCTH, AHUAUH KaK cbipbe OX8 NPOU3BEOCMEA AHUIUHOGBIX KpACUmenel.
Cunmesot Ha OCHOBE AHUIUHA.

Amunokncnotel # 6eakn. Cocras u HoMeHknaTypa. CTpoeHne aMuHOKUCIOT. ["'oMonorndeckuii
pPA OpelenbHBIX AMHUHOKHMCIOT. Hzomepua npedeavnbix amunoxuciom. DPusnueckue
CBOWCTBA TMpEICIbHBIX AMHHOKHCIOT. AMHMHOKHCIOTHI Kak aM(pOTepHbIE OpraHHYecKue
coeuHenusi. Cuures nentujaoB. [lentuanas cBs3s. buosnoruueckoe 3HavyeHue -
amMuHOKHCIOT. O0NacTH NPUMEHCHUS aMHHOKHMCIOT. belKkMKak npupojHbiec OHONONIHMEpEI.
CocraB n crpoenune 0enkoB. OcHosHbie amMuHoKuciomsl, oopasyiowjue 6eaku. XuMAYECKNAE
CBOMcTBa O€JKOB: 'MJPOJIH3, JEHATypalus, KaueCTBEHHblE (LIBETHbIE) peakluH Ha OesKu.
[TpeBpanienust 6enkoB numy B opranusme. buonorndeckue pyukuuu 6enkoB. Jocmudsicenus
68 UBVUEHUU CIMPOEHUA U CUHmMe3a DEIKO6.

Aszomcodepocawue emepoyuriuueckue coeourenus. Iluppon u nupuouH: 371eKmMpoHHOE
CMpOeHUe, apoMamu4eckull xapakmep, paziuuie & NPoseNeHUl OCHOBHLIX CEOLCHE.
Hykneunoewie xuciomei: cocmas u cmpoenue. Cmpoenue nykreomuoos. Cocmas
Hykieunoeoix kuciom (HK, PHK). Poib HYKIeuHo8bIX KUCTIOM 6 HCUZHEOeAmelbHOCmU
OpP2anU3MO8.

BricoxomonekynsapHbic coeiHHeHH. (JCHOBHBIC NOHATHA BEICOKOMOJIICKY/IAPHBIX COCANHCHHMN:
MOHOMED, [MOIHMMEpP, CTPYKTYPHOE 3BEHO, CTeneHb mnonuMepusanuu. Kraccudukaius
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noJuMepoB. OCHOBHbLIE CMOCOOH! MOMYYEHHS BBICOKOMOJCKYIAPHBIX COSIMHEHMH: peaKIun
noJiuMepu3aly u noiukonjaeHcain.CTpoere W CTPYKTYpa TOIHMEPOB. 3aBHCHMOCTh
CBOMCTB TOJMMEPOB OT CTPOCHHSA MONEKya. TepMOMIacTHYHBIE W TEPMOPEAKTHBHBIC
nonumepsl.  Ilposoodswue  opeanuveckue — noaumepsi.Komnosumusie — mamepuanbi.
Iepcnekmugsl  ucnoavzosanus Komnosumusix mamepuarog. Knaccudukaius BOJOKOH.
Cunrernyeckue Bonokua. [TonuadupHeie u nommamMuaHbie BOJOKHA, HX CTPOCHHE, CBOMCTBA.
[IpakTHYECKOE HCTIONB30BaHHE BOJIOKOH. Cunmemuyeckue nieHku. u3oasyus 0ist nposooos,
MeMOpansl 0151 OnpecHeHus: 800bl, 3aAWUMHbLIE NIeHKU O asmomobuiell, niacmeipu,
xupypeuueckue noeazku. Hoevie mexmwonocuu  darvnemweso  coGepuIEeHCMBEOBAHUSA
NOAUMEPHBIX MAMEPUATO8.

Teopernyeckne 0CHOBbI XHMHH

Crpoenne BemiectBa. CoBpeMeHHas MoOJElb CTpoeHus aroma. Jlyanusm 23JekTpoHa.
Keanmossie uucaa. PacripesiesieHe  SJEKTPOHOB 110 DHEPreTHHECKUM  YPOBHSAM B
COOTBETCTBHH CIPUHIIMIIOM HaHMMeHbILEH YHepruu, npasuioM XyHaa u npuauunom [laymm.
OcoOeHHOCTH CTPOCHHUSA IHEPreTHUYCCKMX YPOBHEH aromMoB d-2/eMEHTOB. DICKTPOHHAA
Konpurypaums aroma. Knaccudpukaumsi XMMHYECKHX IJIEMEHTOB (s-, p-, d-mnmementsi).
OcHoBHoe ¥ BO30YKICHHBIE COCTOSHUS aroMoB. BasnentHbie snexTpoHsl. [lepuoauueckas
cucrema xumudeckux snementos/[ . Menneneesa. ®usuueckuit cmpica Ilepuoanueckoro
3akona JI.W. Menaeneena. [IpuunHbIA 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB U UX
COeMHEHMIT 1O mnepuojgamM W rpymnnaM. MupoBo33peHUYeckoe M HaydyHOe 3HaueHue
[lepuoanueckoro 3akona [I.W. Menneneesa. Ilpocnoset [I.H. Menodeneesa. Omxpoimue noewix
XUMUHECKUX ITEMEHMO8.

DNEeKTPOHHAs PUPOLA XHMMHUCCKOI CBA3H. DIIeKTpooTpHLaTelbHoCTh. KoBaneHTHas CB3b, ee
Pa3HOBUAHOCTH W MeXaHu3Mbl 00pa3oBanus (0OMeHHBIH 1 A0HOpHO-aKUenTopHbIi), Monnas
cBA3b. Metannuueckas cBs3b. Bonopoauas cBasb. Mexcmonexyiapuote 63aumooeticmeus.

Kpucrammueckue v amoppHbie BemiecTBa. THIbI KPUCTAUIMUECKHX PELICTOK (aTtoMHasl,
MOJICKYJISIpHAsl, HOHHAS, MeTa/uIHyecKkas). 3aBHCHMOCTh (U3HUYECKHUX CBOHCTB BeLlecTBa OT
THNA KpUCTaMueckoil pewerkn. [lpuumnbsl MuorooOGpasusa Bewects.  CoBpeMEeHHBIC
MPEACTABICHUS O CTPOEHHH TBEP/AbIX, KUAKMX U ra3zoo0pa3ubiXx Bewlecrs. Kuokue
Kpucmaiinl.

Xumuueckue peakiuuu. ['omoreHHbie W rereporeHHbie peakimu. CKOpOCTb peakuuH, ee
3aBUCHMOCTB OT Pa3sIHYHBIX (DAKTOPOB: MPUPOJLI PEarupyrolIHX BELIECTB, KOHUEHTPAIUU
pearupyonmx BemecTs, Temneparypel(npaBuio Bawt-I'odda), muomany peaknuuoHHOH
MOBEPXHOCTH, HAIMYMS KaTalu3aropa. DHEpPrus akTHBAUMH. AKMUBUPOGAHHBIL KOMNAEKC.
Karanusatops! u katanus. Posb KaTanu3aTopoB B IPHPOAC H IPOMBIIIICHHOM TPOH3BOICTBE.

lonamue 06 sumarbnuu u s3umponuu. uepeust I'ubbca. 3akon l'ecca M cineacTBUs U3
Hero. TeruioBeie  3dexTel  XHMHYECKHX  peakuuil. TepMOXHMHYECKHE  ypaBHEHHS.
O6paTtumocTs peakimii. XuMudeckoe paBHoBecHe. CMenieHne XHMHYECKOTO PAaBHOBECHS 1101
JIeCTBHEM pa3iHyHBIX (DAKTOPOB: KOHIEHTPALWK PEearcHTOB MM TPOJYKTOB PeaKiHH,
JlaBlIcHUs, Temreparypbl. Ponb cMeleHHs paBHOBECHS B TEXHOJIOTHYECKUX Mpolieccax.

Jucnepcubie cuctembl. Koarouonwie cucmemsl. Victmuubie pacTBopbl. PacTBopeHne Kak
¢du3uko-xumuyeckuii npouecc. Criocodbl BeIPAKEHUS KOHIIGHTPALMKU PACTBOPOB: MaccoBas
JIONISIPACTBOPEHHOTO BEIIECTBA, MOIAPHAS U MOJAIbHAS KOHYeHmpayuu. Tump pacmeopa u
mumpoeanue.

Peakuuu B pacTBopax 37eKTpoauToB. KauecTBeHHEIE peakilMK Ha HOHBI B pacTBope. KucnorHo-
OCHOBHBIE B3aUMOJIeHCTBHA B pactBopax. Amdorepuocts. HMonHoe npoussedeniie 600bl.
Booopoouwtii nokazamenv (pH) pacmeopa. T'maponn3 colneil. 3Ha4YeHHE THApONH3a B
Ouronoruueckux 0OMeHHbIX nporeccax. [IpuMeHeHne rHapon3a B NPOMBIIIIEHHOCTH.

OKHCIUTEIBHO-BOCCTAHOBHTENLHBIE PEaklMK B MPHPOJIE, NPOM3BOJICTBEHHBIX Ipoleccax U
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KU3HEACATETLHOCTH OPTaHu3MOB. OKUCTUMETBHO-60CCMAHOBUMETbHBIN NOMEHYUAN CPEObI.
Huazpanma Ilyp6s. TloBeneHue BemlecTB B cpeaax ¢ pasHbiM 3HaueHueM pH. Metonsl
IEKTPOHHOTO M 27eKMpPOHHO-UoHHO20 Oananca. ['anbBaHWUYECKHil dneMeHT. XHMHYECKHE
WUCTOYHHUKK TOKA. Cmanoapmusiii 6000poousii 31ekmpoo. Cmanoapmubitl 21€KmpooHslil
nomenyuan cucmemsl. Pao cmanoapmuvix 31ekmpoonsbix nomenyuanos. Hanpasnenue
OKUCTUMENbHO-60CCMAHOBUMETBHBIX Peakyuid. INEKTPOIN3 PACTBOPOB M PACIIIABOB COJEH.
[IpakTHYeCKOe MPHMEHEHHE 3MIEKTPOIN3a JUIS MOJYYCHHS IIEOYHBIX, MEeJI0YHO3eMEIbHBIX
MeTa/uioB U amoMuHus. Koppo3us MeTaisioB: BUIbI KOPPO3HH, CITOCOOBI 3aIIUTH METAILJIOB
OT KOPPO3HH.

OcHOBBI HEOPIraAHHYECKOH XHMHH

Obwas xapakrepucruka s1emMeHToB [A-IIIA-rpynn. Okcuabl M NEPOKCHBI HATPUA U KaMsl.
Pacrnio3HaBaHue KaTHOHOB HaTpus M Kaius. ColM HATpUA, KalHf, KaJbLUs M Marius, uX
3HAYEHWE B TPHPOJE M KH3HM 4yenoBeka. JKecmkocmb 6006l U chocobbl ee VempaHeHus.
KOJ‘IHL-‘]’QKCHI)?L’ coeOuneHust adoMUMUA. A.?IO.UUC'IL-THKGHT&I.

Mertamnsr IB-VIIB-rpynn (Meab, umHk, XpoM, mapradei). Oco0eHHOCTH CTPOCHHS aTOMOB.
Obmme ¢usznyeckne ¥ xumuueckue cpoiictea. llonyuenne u npumenenue. OKCHAbI U
HAPOKCH/IBI ATHX MCTAUIOB, 3aBHCHMMOCTb MX CBOHCTB OT CTENCHH OKHCJICHHS DJICMCHTA.
Baxueitiume conn. OxucaurenbHbie CBOHCTBA CONCH XpoOMa W MapraHila B BbICIICH CTENEHH
okucienus. Komniexcuwie coedunenus xpoma.

OOmas xapakrepuctuka ieMeHToB [VA-rpynnbl. CBoiicTBa, 1MONy4eHHE H IPHMEHCHUE
yria.CuHTe3-ra3 Kak 0CHOBA COBPEMEHHOI MPOMBIIUIEHHOCTH. AKTHBHPOBAHHBIN yrojib KakK
aacopbenr.  Hawocmpyxmypwi.  Mupoewie  docmudicenuss 6  obaacmu  co30anus
HaHomMamepuanoe. IIeKMPoOHHOEe CMPOEHUe MoIeKyavl yeapvozo easza. [llonyuenue u
npumenenue yeapnoeo 2aza. bunonornueckoe jaeiicreue yrapuoro rasa.KapOuasl xanbnus,
amomuaus u kenesa. KapOonatwbim ruapokapOonarsl. Kpyeosopom yenepoda 6 dcusou u
nexcueou npupooe. KauectseHnas peakuusi Ha kapOoHaT-uoH. Pu3nMUeCcKHe U XMMHUYECCKHE
cBoiicTa kpemuus. Curanbl ¥ crnimbl. Okena kpemuus (IV)., Kpemuuesbie KHCI0TB M MX
conu. CuaMkaTHbIC MHHEPAJIbl — OCHOBA 3€MHOI KOPBI.

OOwas xapakrepuctuka’ieMeHToB VA-rpynnbi. Hutpuasl. KavectBeHHas peakuus Ha HOH
aMMOHHS. A30THas KHCJI0Ta Kak okuciautelb. HuTpatel, MX (u3Myeckue M XMMHYECKHE
cBoiicTBa, npumeHenue. CgoiicTea, mnomydyeHue u npumenenue ¢ochopa. Dochun.
dochopubien nomudocdopubie kuenotTsl. buonorndeckas posb hocdaros.

Obwmas xapakrepuctukasiemMeHToB VIA-rpynnsl. OcoOble  CBOHCTBA KOHUEHTPUPOBAHHOM
CepHOil kucnoThl. KauecTBeHHBIC PeakLnK HA CYJIb(pH/-, CYIb(UT-, H CYIb(aT-HOHBL

Obmass  xapaxtepuctukadieMenToB  VIIA-rpynnbei.  OcoGenHoctn  XxuMuu  (ropa.
["anoreHoBoOpoABl M HMX mNOJyYeHHe. [aloreHoBOJOPOJAHBIC KHCIOTBI M HX  COJIN.
KavecTBeHHbIe peakliy Ha rajJloreHwaI-uoHbl. KHcaopoacoaepkaliue COeIMHEHUs XJIopa.
[TpumMeHeHHe raloreHoB U MX BaKHEHIINX COSIMHEHHUH.

Brazopoounsie 2asvl. Ipumenenue 61a20pooOHbIX 2A3086.

3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTHIX BELIECTB, BOJOPO/IHLIX COSAMHEHHIA, BBICIITHX
OKCH/IOB M TH/IPOKCH/IOB.

WnenTudukains HEOPraHNYECKUX BEIISCTB ¥ HOHOB.

XuMHs W KH3HD
Hay4npie mertonbl mosHanua B XumuH. Hcrounukn xumuueckoil undopmanmu. Ilonck
MH(OPMAIMA 110 HA3BaHWAM, WIEHTH(HUKATOpaM, CTPYKTYPHbIM (opMynaM. XHUMHYECKHi
aHa/IN3, CHHTE3, MOJICIHPOBAHHE XHMHYECKHX TPOIECCOB U ABICHHUI KaK METO/bl HAyYHOTO
nosHanus. Mamemamuyeckoe moderuposanue NPOCMPAHCNEEHHOZ0 CMPOEHUs MOJEKYT
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opeanuyeckux eeujecms. Cospemennple (uuUKo-XuMuyeckie Memoobl VCMAaHoe1eHUs: cocmasa
U CMPYKMypbl Gewecms.

Xumus n 3n0poBee. JlekapcTBa, depMeHTH, BUTAMHHBI, TOPMOHBI, MHHEDAJIbHBIC BOIBI.
[TpoOnemsl, cBA3aHHBIE C MIPUMEHEHHEM JIEKAPCTBEHHbBIX MpernaparoB. BpeHble NpUBbIYKH U
(akTOpBl, paspylialoniue 370poBbe (KypeHHe, YHOTpeOJCHHE aNKOrojs, HAPKOMaHUs).
Paunonanenoe nuranue. [Tumessie 100aBku. OCHOBBI MHILEBOH XUMHH,

Xumug B meauumae. Pazpadorka nekapcts. XHMHYECKHE CEHCOPBI.

XuMHUsE B TIOBCEIHEBHOM *H3HH. MOIONIHE U YHCTSIIHE CPE/ICTBA. Pene/uieHThl, HHCEKTHIH/IBL.
CpenctBa nmuHOM rurueHsl W KocmeTHkH. [lpaBmia OezomacHoil paboTel ¢ €IKMMH,
rOPHOYMUMH U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMH ObITOBOH XHMHH.

XuMHSI i cellbCKoe X034icTBO. MuHepanbHble W oprannyeckue yaoopenus. Cpeacrsa 3ainTsl
pacTeHui.

Xumust B npombiiieHHOCTH. O011Me npecTaBieHus 0 MPOMBIILICHHbBIX Crioco0ax noay4eHus
XMMHYECKHX BEIIeCTB (Ha mMpuUMepe TMPOM3BOJACTBA aAMMMAaKa, CEpHON  KMUCIOTHI).
[Tpombiniuiennas opranudeckas Xumus. Cbipbe Ui OPraHHYecKOl  MPOMBIIIIEHHOCTH.
[IpoGiaema oTx0n0B M nodouHbIX npoayktoB. Hanbonee KpynHOTOHHAKHBIE MPOU3BOICTBA
Ooprasuyeckux coeauHenuit. Yepuas u usernas merasuryprus. CTeKjIo0 M CHIMKaTHas
NPOMBIIIICHHOCTb.

Xumus n suepreruxa. [Ipupoanbie HcTouHHKH yrineBoaopoaos. [IpupoiaHbiii ¥ nonmyTHbINA
He(TAHOI ra3el, X cocraB W ucnojs3oBanue. Cocras HehtHn M ee mepepaborka.
HedrenpoayKkrsi.

OkranoBoe uucio Oensuna. Oxpana OKpy:KalowieH cpeabl npu

He(renepepaboTke M TPAaHCOPTHPOBKE He(TENPOAYKTOB. ANbTEPHATHBHLIC
HCTOYHHKHIHECPTHH.
Xumust B crpoutensctBe. Llement. beron. Iloabop onTHManbHBIX  CTPOUTEIBLHBIX
MATEPHAIIOB B MPAKTHYECKOI ACATEIBHOCTH Y€/I0BEKA.
XUMHUA M 9KOJIOrua. XMMHYECKOE 3arpA3HCHHE OKPY/KAIOLICH CPEbl H €ro NoCie/ICTBUA.
Oxpana ruapochepsl, noussl, arMmocgepsl, Gropst U GayHbl OT XUMHYECKOTO 3aIPA3HEHMS,

Tunbl pacueTHbIX 3a1a4:

HaxoxaeHne MONekyIsipHOH (opMyJibl OPraHM4ecKoro BellecTBa [0 €ro IUIOTHOCTH H
MAacCOBBIM JIOJIAIM H1EMEHTOB, BXOJAIIHX B €r0 COCTAB, MIIH MO MPOAYKTaM CropaHHs.

Pacuers MaccoBOi 1014 (Macehl) XHMHYECKOTO COC/IMHEHHS B CMECH.

Pacyersl Macchl (00bEMa, KOIMYECTBA BCIIECTBA) I[POAYKTOB pEaKLMH, €CIM OJHO M3
BEIIECTB J1aHO B U30bLITKE (MMEET NMpUMecH).

Pacuersl maccoBoil WM 00BEMHON J0NH BBIXOJAA NPOAYKTA PEAKHUH OT TCOPETHYECKH
BO3MOMKHOTO.

Pacuers! TerioBoro adgdexra peakiuu.

Pacuersl 00beMHBIX OTHOIIEGHHH Ia30B NPH XHMHYECKHX PeaKLHsiX.

PacueTsl Macchl (00beMa, KOJMMYECTBa BEUIECTBA) NMPOAYKTa PEaKiliH, €ClH OHO H3BEIIECTB
JIAHO B BHJIE pacTBOpA C ONpe/IeJIeHHOH MaccoBOii J10/1eH pacTBOPEHHOIO BEILeCTBA.

[IpumepHbie TEMBbI NPAKTHYECKHX Pa0doT (HA BbIOOP yuHTe.Is):

KauecTBenHoe ornpesie/ieHHe yriiepoja, BOJOPOAa H XJIOpa B OPraHMYECKHX BEIIECTBAX.
KoHcTpyHpoBaHHe MapoCTEPKHEBBIX MOJICICH MOJICKY]T OPraHHYECKHX BEIIECTB.

Pacnosnasanue niaactmace v BoaokoH. IToy4yenne HCKyCCTBEHHOr O 1IeKa.

Pemenne JKCnepMMEHTANBHBIX 3a7ad Ha MOJYYCHHE OpraHMueckux BemlecTs. Pemenne
OKCHEpHMEHTAIBHBIX 3a7ad Ha pacro3HaBaHHe OpraHuyeckux BemiecTB. Mpentnduxaims
HEOPraHWYeCKHX COCIHHEHHH.

[Monyuenue, codupanue H paco3HaBaHHE ra3oB.
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Penienne sKCnepUMEHTanbHBIX 3anad no teme «Metamnsi». PemeHne 3KcnepuMeHTalIbHbIX
3ajiayu 1o teme «HemeTamnsi».

Pemenne HSKcrnepuMEHTANbHBIX 3a7ad nmo Teme «l eHeTHYecKas CBA3b MEKIY KiraccaMu
HEOPraHWYECKUX COEIMHEHHI».

Pemienue skcnepuMeHTanbHBIX 3a71a4 10 Teme «l eHeTHueckas CBS3b MEXKIY KiaccaMmu
OPraHH4YE€CKHX COCAHHEHHI».

[Tonyuyenue 3TuneHa W U3ydeHHe ero ceoiicT. [lonyyeHne ykcycHoIt KHMCIIOThI M H3yUEHHE ee
cBocTB. I Mapoans Kupos.

Hsrorosienue Mpliia pyuHoi padoTbl. XMMHS KOCMETHYECKMX CPE/ICTB.

Hcecnenosanne ceoicts 0enk0B.OCHOBBI NMUILIEBOH XHMHH.

HcenenoBanue nuieBbix 100aBOK.

CBoHCTBa O/IHOATOMHBIX M MHOTOATOMHBIX CIHPTOB. XMMHYECKHE CBOHCTBA a/Ib/ICIH/10B,

Cunte3 cnoxkuoro aupa.l' maponus yrieBoaos.

YerpaneHue BpeMeHHOH KeCTKOCTH BOJIbI.

KauecTBeHHbIE peakuy Ha HeOpraHHYeCKHe BEellecTBa H HOHBI.

HccnenoBanue BIMAHMA pasau4HbIX (DAKTOPOB HAa CKOPOCTh XMMHYECKOH peaklnu.
OnpejiesieHne KOHIIEHTPAIlMK pacTBOPA ACKOPOMHOBOI KMCIIOThI METOJAOM THTPOBAHHSL.

buogorusa

B cucreme ecrecrsenno-nayunoro obpasoBanusi Guosnorus Kak yueOHbli npeamer 3aHumaer
BakHOE MECTO B (DOPMHPOBAHHMHN: HAYYHOH KapTHHBI MHUpa; (PYHKIMOHAIBHOH IPAaMOTHOCTH,
HeoOXO0MMOIi U1 MOBCEAHEBHOIM JKH3HH; HABBIKOB 3/10pOBOro H 0e30MacHoro Ajs uenoBeKa
H OKPYKaIOIIEH cpe/ibl 00pasa KNU3HN; IKOTOrHUECKOT0 CO3HAHUSA; LEHHOCTHOIO OTHOIICHUS
K JKUBOH NPUPOJE M YEJI0BEKY; COOCTBEHHOH MO3HIMK [0 OTHOLICHHIO K OMOJIOrMYecKoi
HHOpMALIMK, MONYHaeMOH H3 pasHbIX HCTOUYHHMKOB. M3yueHue OHonOrum cosnaer yciosus
Juist (hopmupoBaHus y o0yvalonmxcs MHTEJUICKTYaAIbHBIX, IPakJAHCKHX,
KOMMYHHKALHOHHBIX 1 HH(POPMALIMOHHBIX KOMITCTEHIIHIA,

OcBoenne mnporpamMmbl 1o  OGuonornn  odecrneyuBaeT OBIAJEHHE OCHOBAMH  y4yeOHO-
MCCIIG/IOBATEILCKON  JICATENIBHOCTH,  HAyYHBIMM  METOJAMHU  pelleHusl  PasyInUuHbIX
TEOPETHYECKHX H NMPAKTHYECKUX 3a/1a4.

H3ydenue Omonoruu Ha  0a30BOM  YpOBHE  OpPHEHTHpOBaHO Ha  olecrnieueHmne
o0breo0pa3oBaTe/IbHON U 0OIEKYIBTYPHOI MOATOTOBKH BBITYCKHUKOB. M3yuenue 6Momorum
Ha  yrayOJeHHOM YpOBHE OPHMEHTHPOBAHO HA: TMOATOTOBKY K  HOCHEAYIOLIEMY
npoeccuonanibHoMy  00pa3oBaHMIO;  pa3sBUTHE  WHAMBHJYAIbHBIX  CIOCOOHOCTEH
oOyuaromuxcs nyreM Oosee riydOKOro, 4eM mpeaycMarpuBaercst 0a30BBIM YPOBHEM,
OBJIAZICHUSI OCHOBAMM OHONIOTHM M METO/IaMHM HM3YYEHHsl OopraHuuyeckoro mupa. Usyuenue
Ouosilorun Ha yriyOJIeHHOM ypOBHE 00ecneunBacT: MPHMEHCHHE MOJIYYCHHBIX 3HAHMH U1
pEelIeHUs MPAKTHYECKUX U yueOHO- HCCIe0BATENBCKHX 3a/1a4 B NU3MEHEHHOMH, HECTAaHAAPTHOIH
CHTYAllUH, YMEHHME CUCTeMaTH3upoBaTh MW 000011aTh TIOJYYEHHBIC 3HAHWUSA, OBRJIAJEHHUE
OCHOBAaMH  HMCCJICJOBATENbCKOH  JCATEIBHOCTH  OHOJIOTHYECKOH  HAmNpaBJICHHOCTH H
rpaMOTHOrO OOopMIICHHS MOMYHEHHBIX Pe3YJIbTaTOB; Pa3BUTHE CIOCOOHOCTH MOJIEIUPOBATh
HEKOTOpble 00BEKThI H MPOLIECChI, MPOMCXOAAIIHE B KHBOH npupoae. M3yuenue npeamera Ha
yriy07eHHOM YPOBHE MO3BOJIAET (OPMHPOBATH Y 00y4alOUIMXCS YMEHHUE aHAIU3UPOBATh,
MPOrHO3HPOBATE W OIEHHWBATH C TO3HIMH SKOJIOIHYECKOH O€30MacHOCTH I0CIIEICTBUS
JIesiTeTbHOCTH Yel0BeKa B SKOCHCTeMaX.

Ha Ga3zoBom 1 yriny0sieHHOM ypOBHsX H3yueHHe npeaMera «buonorus» B gactu GopMupoBaHus
y 00y4arwmuxcs Hay4HOro MHPOBO33PEHHUA, OCBOCHHA OOLICHAYYHBIX METOJIOB, OCBOCHHUS
MPAaKTHYECKOr0 TPUMEHEHHs HAYYHBIX 3HAHHH OCHOBAaHO HAa MEKIPEJIMETHLIX CBA3SX C
npeameraMu obacTeil eCTeCTBEHHbIX, MATEMATHYECKHUX M 'YMAHUTAPHBIX HayK.

[Tpumepnas nporpamma yuebHoro npeamera «buonorus» cocTaBiieHa Ha OCHOBEMOYJIBHOTO
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APUHIIATIA NOCTPOSHHA y4eOHOro Marepuasa, He ONpeae/sieT KOJTHYECTBA 4aCOB HA H3yUEHHE
yuebHOro npemeTa 1 He OrpaHHYNBaeT BO3MOKHOCTH €ro H3y4eHHs B TOM HJIM HHOM KJlacce.

[Ipennaraemas mpuMepHas MporpaMMa YYHTHIBAET BO3MOKHOCTD TONYYCHHS 3HAHHH B TOM
YUCIIe Yepe3 MPAaKTHYECKYIO JSSTENbHOCTh. B mporpaMme co/iepikuTCs IIPUMEPHBIi nepeyeHb
naboparopHbix M mnpakTHueckux pabot. Ilpu cocrasneHuM paboueii mporpamMMbl YAIHTEIb
BIIpaBe BbIOpaTh M3 nepeuHs paldoThi, KOTOpbie cuuTaeT Haubonee 1eleco00pasHbBIMU C
y4eTOM HeOOXOIHMMOCTH JTOCTHIKCHHUS MPEIMETHBIX Pe3yJIbTaTOB.

baszosblii ypoBenb

Bunosiorusi Kak KOMILIEKC HAYK 0 JKHBOJ npupoe

bronorus kak KOMIUIEKCHas HayKa, METO/Ibl HAYYHOTO MO3HAHUS, UCTIOJb3yeMble B OMONIOTHH.
Cospemennvte nanpasienus ¢ ouorocuu. Pons Guonornu B GopMupOBaHMHM COBPEMEHHOM
Hay4HOH KapTHHbI MHPA, IPAKTHYECKOE 3HaUYCHHE OHONIOrHYECKHX 3HAHHIL.

Buosiornyeckue CHCTEMBI Kak MpeaMeT H3yueHus OHoIorHH.

CrpykrypHbie H PYHKIHOHANBHBIE OCHOBBI JKH3HH
Mouekynspabie OCHOBbI KH3HH. Heopranuueckue seliecrTsa, ux 3Hadenue. OpraHuueckue
BEIECTBA (YIJICBOL, JIMIHILI, DEIKH, HYKICHHOBBIC KHCIOTH, ATM) n nx

3nayenue. buononumepsl. Jlpveue opeanuveckue eewjecmesa kiaemxu. Hanomexwonocuu e
buonoeu.

[lnTonorus, mMetoabl UMTONOTHH. POib KICTOMHOH TECOPHMH B CTAHOBJICHHH COBPEMCHHON
eCTEeCTBEHHO-HAy4yHOH KapTuHbl Mupa. Kierku npokapuot u 3ykapuor. OCHOBHBIE 4acTh M
OPraHoONbl KJICTKH, UX QYHKLIHH.

Bupycel — Heknerouynas (opMa KHM3HH, Mepbl NpO(HIAKTHKH BHPYCHBIX 3a0o0jeBaHHil.
AuznenearensHocTh KieTkH. [Tnacruueckuii oomen. MoTocHHTE3, XEMOCHHTES.

buocunres OGenka. Dueprermyeckuii odmen. XpaHenue, nepegava Mo peanusanus
Hacse/IcTBeHHOI nH(popMmauny B kieTke. ['enernyeckuii koa. ['en, renom. I'enomura. Bausmue
HAPKO2CHHBIX 6EUJECME HA NPOYECCHI 8 KIEMKE.

Knerounwiii uukn: uurepdasa w aenenne. Muros u meiios, ux 3uadenne. CoMaruueckuen
MOJIOBBIC KJAETKH.

Oprauusm

Oprannsm — eIHHOE 1E0e.

KusuenesrenbHocTh opranusma. Perymsiums Gpyuxumui opranusma, romeocras.

Pasmuoxenue opranusmoB (6ecrionioe u nojopoe). Cnocobvl pasmHodcenus y pacmenuti u
orcugomunrx., UnauBuayanbuoe pasputhe oprauusma (ouwtorenes). [Ipuuunbr Hapymenui
passuTHs. PenpoaykTHBHOE 3/10pOBbE YE/I0BEKA; MOCEACTBUS BIMSHHS AJIKOr0JIsl, HUKOTHHA,
HAPKOTHYECKHX BEIECTB HAa IMOPHOHAIBHOE Pa3BUTHE YenoBeKa. JKU3HEHHbIC YUK PAZHBIX
2PYnn opeanu3Mos.

['eHeTnka, MeTOAbl TreHETHMKH. [‘eHeTWYecKash TEPMHHOJIOHST W CHMBOIIHKA. 3aKOHBI
Hacneacteennoctn I'. Mennens. Xpomocomnas Teopus HaciaeacTseHHoctH. Omnpenenenue
nona.ClersieHHOe ¢ 110JI0M HacJle/lOBaHHE.

['enernka 4enoBeka. HacrencTBennsle 3aboneBaHnsA 4YeOBeKa H UX TIPEIyNpexkICHHE.

DTHYECKHUE ACNEKThI B 001aCTH MEAMIIHHCKOH MeHETHKH.

['enorun u cpena. HenacneacreenHas u3mMeHuHBOCTh. HacneacTBeHHas M3MEHUYMBOCTD.

MyTareHsl, HX BIHSHHE Ha 3I0POBbE YENIOBEKA.

Homectukaums M cenekuus. Meroasl cenekuuu. bHoTexHonorus, ee HanpaslIeHUs W
MepCIIeKTHBBI pa3BUTHS. Buobezonacrhocme.

TEOPHH IBOJIHOIHH
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Pa3BuTHE 3BOMIOIUMOHHBIX WACH, 3BomonMonHas teopus Y. Jlapsuna. CunteTHUeCKasTeopus
sBomolMH.  CBHETeNbCTBA  SBONIOIMHH  JKUBOH  NpUPOABI.  MHKpPO3BOJIOUHS U
makpoosBomtonnsa. Bua, ero kpurepun. Ilonymauma — snemeHTapHas €IWHHUIA IBOJIOIHMH.
JIBHAKYIIME CHITBI IBOJIIOLIHH, HX BIMsHHE Ha reHodoH 1 nonynsauuu. HanpasieHus 3BOJIHOLMH.

MHuoroo0pasue OpraHu3MOB Kak pe3yiabTar spomonuu. [IpuHUHMNBL KIaccuduUKaluuy,
CHCTEMATHKA.

PazBurHe ku3Hu HA 3emie

['unoresbl npoucxoxkacHua ku3uu Ha 3ewse. OCHOBHBIC ITarbl IBOJIOLUMH OPraHUYECKOro
MHpa Ha 3emie.

CoBpeMeHHBIC TIPEICTABICHHS O TPOMCXOKICHHHM 4YelOBeKa. JBOJIOIUA  YerloBeKa
(anTponorenes). JIpuKyune cuibl anTponoreHesa. Pacel yenoBeka, MX NPOHCXOKACHUE U
C/IHHCTBO.

OpranusmMbl H OKpy/Kaloiias cpeaa

[TpucnocobieHns Opraiu3MoB K ACHCTBHIO YKOJOTHYECKHX (DAKTOPOB.

buoreonenos. Dxkocucrema. Pasnoobpasue skocuctem. B3auMOOTHOIIEHHS MTOMY/ISIUHN pa3HBIX
BUJIOB B 3kocucTeMe. KpyroBopoT BeliecTs U MOTOK IHEPruu B IKOCHCTEME. Y CTOMYMBOCTE U
JuHamuka sKocucteM. [lociencTBus BAMAHHA JCATEIBHOCTH YEJOBEKA Ha YKOCHCTEMBI.
Coxpanenne OuopazHoo0Opa3ua Kak OCHOBA YCTOHYHBOCTH IKOCHCTEMBI.

Crpyxrypa 61ocdepbl. 3akoHOMEpHOCTH cyliecTBOBaHUs Onochepsl. Kpyeosopomubiseujecme
& buochepe.
['noGasnbHbie aHTPONIOreHHbIE usmenenus B Onocdepe. [Ipobrembl
YCTOHYHBOTOPA3BUTHL.
[lepenexmuenl pazeumus OUONOUYECKUX HAVK.

Yraybaenublii ypoBeHb

BHOJIOrHS KAK KOMILIEKC HAYK 0 JKHBOJ npupoe

Bronorus kak komriexkcHas Hayka. CoBpeMeHHble Hanpasienus B 6nonoruu. Ceaszbononornmn
C ApyrumMH Haykamu. BbinonHeHue 3akoHoB QH3MKH W XMMHK B KuUBOH npupoje. Cunmes
€CmecmeeHHO-HAVIHO20 U COYUOZYMAHUMAPHO20 3HAHUA HA COBPEMEHHOM YMAne pazeumus
yusuauzayuu. TlpakTnyeckoe 3Ha4eHHEe OHOJIOTNYECKHX 3HAHMIA.

buonoruueckne cucTeMbl Kak npeamMer u3ydeHuss Owonormu, OCHOBHBIC TPHHLMIILI
OpraHu3aluuu ¥ (YHKUMOHUPOBAHHA OMOJIOIMYECKHX CHCTCM. buonozudeckue cucmembl
PA3HbIX YPOBHEl OPeanu3ayull.

['unore3sl u TeOpUN, HX poib B (POPMHUPOBAHHH COBPEMEHHOH €CTECTBCHHO-HAYYHOH KapTHHBLI
MHpa. MeToibl HayYHOTO TMO3HAHHA OPraHHYeCKOro MUpa. JKCHEPUMEHTAIBHBIE METO/Ibl B
Ounonorum, craTucTuyeckas oopaboTka JaHHbIX.

CrpykTypHbie B (YHKHHOHANBHBIC OCHOBBI JKH3HH

MoutekynspHble OCHOBBI KHM3HHM. MakpoaneMenTsl M MHKposiemeHThl. Heopranuueckue
BemecTBa. Boxaa, ee pons B kuBoii npupoae. ['mapodunsrnocts u ruapododbHocTs. Ponb
MHHEpalbHBIX coneil B kiaerke. OpraHnyeckue BENIECTBA, MOHATHE O pETYIAPHBIX H
HeperyuspHblX  OHononumepax.  Yrueroasl.  Mouocaxapuiibl,  OJMrocaxapujiel Hu
nonucaxapuael. @yukuuu yriaeBoaos. Jlumuasl. @yekuuu aunugoB. benku. OyHKUMU
benkoB. Mexauusm aeiictBus (depmenroB. Hykieunoseie kucnotsl. JHK: crpoenue,
cBoiicTBa, MecTononoxenue, Gpyakuun. PHK: ctpoenne, Buasl, gpyakuun. ATD: crpoeHue,
(ynkuun. [Ipyrue opraHuueckue BeliecTna kietku. Hanorexunonoruu B 61Mosioruu.

Knerka — crpykrypHas M (yHKUMOHAIbHAA €AHHHUIA OpraHusMa. Paseumue yumoaoeuu.
CoBpemeHHBIE METOABI H3Y4YCHHS KIeTKH. KiIeTO4YHasd Teopus B CBETE COBPEMEHHBIX JTaHHBIX
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0 cTpoeHnn W QyHKUMAX KneTkn. Teopus cumbuoceneza. OCHOBHBIC 4ACTH W OPraHOMIbI
kietkd. Ctpoenue H QpyHKUHH Ononoruueckux memOpad. [uronnasma. fAapo. Crpoenue u
¢dynkuun xpomocom. MemOpanusie u HememOpanHbie opraHouel. [{utockener. BkmoueHwus.
OCHOBHBIE OTIIHYHTEIIBHBIE OCOOEHHOCTH KIIETOK MPOKApHOT. OTIHYHTENbHBIE OCOOEHHOCTH
KJIETOK3YKapHOT.

Bupycel — neknerounas dopma xusuu. CrocoObl nepegaun BUPYCHBIX HHGDEKIMIT U Mepsbl
npouNaKTHKN BUPYCHBIX 3a00neBanuii. Bupycoiozus, ee npakmudeckoe 3Haqenue.

Knerounslii merabonmu3m. DepMeHTATUBHLII XapakTep peakiuii oOMeHa BelIecTB. JTarlbl
PHEpreTHYecKoro oomena. AspodHoe 1 aHa’podHoe AbixaHue. Poib KICTOUHBIX OPraHOMI0B
B HpoLieccax sHeprervyeckoro ooMena. Asrorpodsl 1 rereporpopnl. @orocunres. dasbl
(hoTocunTEe3a. XeMOCHHTE3.

Hacneacrsennas nudopmanms v ee peaausauus B KieTke. ['eHeTHUECKHH KO, €ro CBOHCTBA.
DBomouns npeacraBiieHd o rene. CoBpEeMEHHbIC TNPEACTaBICHHSA O IEHEC M TCHOME.
BuocunTes Oenka, peakunn MarpudHoro cuuresa. Perynsiuus paboTel T€HOB W IMPOLIECCOB
obMeHa BemiecTB B KieTke. ['eHHas HWHKEHepHs, TeHOMHKa, npomeomuka. Hapywenue
OUOXUMUHECKUX NPOYECCO8 8 KIeMKe NOO GIUAHUEM MYMACCHOS U HAPKO2EHHbIX BEWecms.

Knerounslit umkn: uurepdasa u jgenenue. Murtos, 3uHayenue MuTosa, ¢Gassl MHUTO3A.
ComaTHueckue M mosoBsle kierku. Meiio3, 3naueHue Mmeitosza, dasel Meiiosza. Meiios B
KM3HEHHOM LIMKIE OpraHn3MoB. POPMHPOBAHHE MOJIOBLIX KJIETOK Y IBETKOBBIX PACTEHUI 1
MO3BOHOYHBIX KUBOTHBIX. Pecvustyus oenenus Kiemok, HapyueHus pecyiayuu Kax npuduna
sabonesanuil. Cmeono6sle K1emiu.

Oprannim
Ocobennoctu OJIHOKJICTOYHBIX, KOJOHHAJBHBIX ¥  MHOIOKICTOUYHbBIX
OpraHu3MOB.

B3aumocBsi3b TKaHel, OpranoB, CHCTEM OPraHoOB KaK OCHOBA HEIOCTHOCTH OPraHHu3Ma.

OcHOBHBIE TMPOLIECCHI, MPOMCXOJSIIME B OPraHU3Me: NMUTAHHE M MUIIEBAPEHUE, JIBUIKCHUE,
TPAHCHOPT BEILECTB, BBHIACICHHE, Pa3/IPaKUMOCTh, Peryiauus y opranusmos. [loanepxanne
romMeocTasa, puHIUI 00paTHOI CBA3M.

Pasmuokenue opranusmoB. becrnionoe u nosnosoe pasMHokenue. J[BOHHOEONIOA0TBOPEHHE Y
IBETKOBBIX pacTeHHil. Buabl omnoaorBopeHus y kuBOTHBIX. CrocoObl pasMHOMKEHHS Yy
pacreHuit W kuBOTHBIX. [lapreHorenes. OmnroreHes. DMOpPHOHAIBHOE pa3BUTHE.
[TocraomOpuonansuoe pazgutue. Ipsamoe u nenpsamoe pazsutue. JKU3HEHHbIC IHKIIbI PA3HBIX
rpynmn opranu3MoB. Perynsims nnaMBuayanbHoro passurud, [Ipuunnel HapymeHui pazsurus
OpraHu3MOB.

HMcropusi BO3HMKHOBEHMSI M Pa3sBUTHS TEHETHKH, METOJbl TeHeTHKH. ['eHeTuueckue
TepMUHONOrUs W cuMmBoinKa. I'eHotun u QeHorun. BeposTHOCTHBIN XapakTep 3aKOHOB
reHeTHKH. 3aKOoHbl HacneAcTBeHHOoCcTH [. MeHaens W yCIOBUST MX  BBINOJIHEHHS.
LlnTonornyeckue 0CHOBbI 3aKOHOMEPHOCTEH HacleI0BaHMs. AHAITH3UPYIOLIee CKpellluBaHue.
XpOMOCOMHa}] TCOpHA HACICACTBCHHOCTH. CI_ICI'LTIQHHOC HACICA0BAHHE, KPOCCHHIOBCP.
Onpenenenne nona. CuenieHHOe ¢ NMOJIOM HaclienoBanue. B3aumMoeicTBHe aienbHbIX H
HeaJleIbHbIX TeHOB. ['eHeTHYecKHe OCHOBbI MHIMBH/YAJILHOTO Pa3BHTHS. [ enemuueckoe
Kapmuposaniue.

['eneTnka uvenoBeka, METOIbl M3YHEHHsS TEHETHKH 4YeloBeKa. PenpoiayKTHBHOE 310pOBbE
yenoBeka. HacneacrBeHHble 3a00JeBaHHs YeNlOBEKa, WX TMpeaynpexkjaeHue. 3HadeHue
FEHEeTUKH JUTSl MEJTHITUHBL, dTHYECKHE aCTeKThl B 001aCTH MEAMIIMHCKOM MeHEeTHKH.

['enorun u cpeapa. HesacneacTBeHHass M3MEHYMBOCTH. Hopma peakumd npu3Haka.
BapuanumoHHBIH psa ¥ BapualMOHHas KpwBas. HacnencTBeHHas HW3MEHYMBOCTB. Bubl
Hac/leACTBeHHOH u3MeHYHBOCTH. KoMONHAaTHBHAS N3MEHYMBOCTD, €€ UCTOUHMKH. MyTaluu,
BUABI MyTanmii. MyrtareHsl, HX BIMAHHE Ha oOprasusmel. Myrauum Kak IpHYUHA
OHKONIOTHYECKMX 3aboneBanuii. BHesnepHas HAcHEJACTBEHHOCTh W U3MEHYHBOCTD.
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Onuzenemuxa.

JomecTtukaiius U cenekius. L[eHTpsl 0/IOMaIIHUBAHNS KHBOTHBIX U HEHTPBINPOHCXOK/IEHUS
KYIbTYPHBIX pacTeHMH. MeToabl CEeNeKIHH, WX TEeHETHYECKHEe OCHOBBL. MCKyCcCTBEHHBIN
o10Op. YCKOpEeHHE M MOBBILIECHHE TOYHOCTH OTOOpa C MOMOIIBIO COBPEMEHHBIX METO/OB
reHeTHKH W OmorexHonoruu. ['erepo3uc M ero MCHOIL30BaHME B cenckuuu. Pacmmpenue
FeHETHYECKOr0 pPazHoo0pa3sHs CENCKUHOHHOIO MaTepuana: MOJIMIUIONINA, OTAaneHHas
ruOpuan3anns, 3KCICPUMEHTAIBHBII MyTarcHes, KICTOYHAs HHKCHEPHS, XPOMOCOMHAas
WHKEHepus, reHHas nkeHepus. buode3onacHocTs.

Teopust 3BoJIOIHH

Pazputue oBomounoHHbiX wuzaeil. Hayunbie B3rngast K. Jluunes u KB, Jlamapka.
Opomounonnas teopus Y. Jlapeuna. CBujerenscTBa IBOMIOLUMH  HKUBOH [PUPOBL:
NaJIcOHTOJIOTHYECKHE, CPaBHHUTEIIbHO-AHATOMHYECKHE,

smOpuonornyeckue, Ouoreorpadmyeckue, MonekylnspHo-reHeruueckue.  Pa3Burie

npejcTaBienunii o Buae. Buj, ero kpurepun. [omyssuns kak Gpopma CyliecTBOBaHHS BHA U
KaK 27ieMeHTapHas einHuia 3Bomounn. CHHTeTHYECKasA TeOpHA IBOMOLHH. MHUKpOIBOIOLHA
M MaKpOIBOMOUMS. JIBHKYLIIHE CHIIBI IBOJIOUMH, UX BIMSHUE HA reHO(OH] MOMYJISLHH.
Jpeiid reHoB ¥ ciiydaiiHbICHEHANPABICHHBIC W3MCHEHHSI TeHO(OHAA NONyJsLHU. YpaBHeHUE
Xapan—BaitnOGepra.  Mojeky/IspHO-TEHETHYECKHE  MEXAHHM3MbI  IBOJIOUMH.  Dopmbl
eCTeCTBEHHOro orbopa: JABMKYIIas, cTadMIN3UPYIOWIas, JAU3PYNTHBHAS., DKOIOrHYECKOe M
reorpaduueckoe BupooOpazoBanue. Hanpapinenus u nyru sBoaonuH. OOpMsl HBOIIOLMH:
JIMBEPreHins, KOHBEprenuus, napauienusm. Mexanusmel anantauni. Kossomouus. Ponb
IBOJTIOIIMOHHOI TCOPHH B (POPMHUPOBAHHH €CTECTBCHHO-HAYYHOI KAPTHHBI MUPA.

MHoroo0Gpa3zue opraiusMoB H NPUCHOCOOJEHHOCTL OPraHM3MOB K cpeie 00MTaHMS Kak
pesyabrar  9Bomounn.  IlpuHumnst  knaccudukanuu,  cucremaruka.  OCHOBHbIE
CHCTEMATHYECKHE IPYIINBI Opranndeckoro mupa. CoBpeMEHHBIC MOAXO/bI K KiaccH(pukanm
OpPraHu3MOB.

PazBuTHe KH3HH HA 3emiie

Metoabpl  AaTMpOBKH  COOBITHIT  MPOLLIOrO, TreoXpoHoJOrnyeckas Iukama. ['UroTess
NPOUCXOAJICHHA KU3HM Ha 3emute. OcHOBHbIC HTansl HBogOLMM  OHochepsl  3emin.
Kiouesbie coOOBITHS B 9BOJIOLMH PACTEHUI M AKUBOTHBIX. BolMupanue 614006 u e2o npudittbl.

CoBpeMEeHHBIC NPEACTABICHHA O NPOMCXOKJICHUH HenoBeka, CHcTeMaTH4ecKoe IMOJI0KEeHUE
4yeIoBeKa. DBomouus 4enoseka. DakTopbl IBONIOLME 4cioBeka. Packl uenoBeka, HMX
NMPOMCXOXKIEHNE H EJHHCTRBO.

Opranusmel H OKpyAKalouas cpeaa

Okosoruyeckue (GakTopbl M 3aKOHOMEPHOCTH MX BIMSHUS Ha OPraHusmbl (IPHHLAI
TOJICPAHTHOCTH, JHMHTHPYIOIIHC (i}&KTOpLI)-HpHCIIOCOﬁJ’ICHHH OpraHuiMoB K }],Bl:iCTBI*IlO
akonorndecknx akropos. buonornmueckme puTMmbl. BsaumopeiicTBue IKONMOTHUECKHX
(pakTOpoB. DKONOrHYECKas HULIA.

buoreonenos. Dxocucrema. KoMnoneHTh s5kocHcTeMBbl. Tpoduueckue ypoBHH. THNBINMUAIIEBBIX
neneii. [Tnmesas cers. Kpyrosopor BemiecTs 1 NOTOK JHEPrHH B dKOcHCTeMe. bruoTHueckue
B3aMMOOTHOIICHHS OpraHu3MoB B 3kocucreme. CBoiicTBa sKkocucteM. [TpojyKTHBHOCTH U
Huomacca skocucTeM passbix THoB. Cykneccus. Camoperynsmus sxocucreM. [locneacreus
BIMAHHMA JICATENIbHOCTH 4ejJoBeKa Ha dkocucteMbl. HeobOxoaumocts  coxpaneHus
Ouopa3zHoo0pa3us 3KOCHCTEMBL. ATPOIIEHO3BI, UX 0COOEHHOCTH.

Vuenne B.M. Bepnanckoro o Owuocdepe, Hoocghepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdeper. Komronentel Onocepsl m ux poues. Kpyrosoporel Bemiects B Omocdepe.
buoreHHasMurpanys atoMoB. OcHogHble O1oMmbl 3emu.
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Posb yenoBeka B Onocdepe. AuTponoreHHoe Bo3acicTBHE Ha Onocdepy. [Ipupoansie pecypcsl
H  palHOHAILHOE  MNPHPOIONOIb30BaHHe. 3arpssHeHHe  Ouocgepsl. CoxpaHeHue
MHOT000pa3us BHIOB KaK OCHOBA YCTOIMYHBOCTH OHOChephl. BoccmanosumenbHas 3K0N02UA.
[Tpobaemsl yCTOHYHBOTO PasBUTHS.

[lepcriexTHBbl pa3BUTHS OMOIOrHYECKUX HAYK, AKTYalbHblE MpobaeMbl GHOIOTHH.

IlpumepHblii  nepedens  JabOpPaTOPHbLIX H 1paKkTHYecKuX pador (Ha
BLIOOpYUHTEIN):

Wcnonb3oBanue pasinyHbiX METOMOB NPH H3YYEHMH OHONOrHueckux o00bekToB. TexHHKa
MHKPOCKONHPOBAHHS.

M3yuenue  kietok pacTenuiin ’KHBOTHBIX MojA MHMKPOCKONIOM HAa T
OTOBBIXMHUKpOIpEnaparax u UxX or1caHHe.

[IpuroroBnenne, paccMaTpHBaHHE M ONHCAHHE MHMKPONpPENapaToB KIETOK PAacTCHHI.
CpaBuenue CTpoeHuUs KJIETOK paCTeHHid, JKHBOTHBIX, rpHOOB 1 OakTepHil.

N3yuyeHue JBHKEHHS LUTOIIA3MBI,

M3yuenne niasmMonnsa v Jemia3MoIn3a B KISTKaX KOKHIIBI JTyKa.

M3yuenune (epMEeHTaTHBHOIrO pacllerieHnst MNEPOKCHIA BOJOPOAAa B PACTUTENBHBIX M
JKUBOTHBIX KJIETKAX.

OoOnapyxenne GeIKOB, YIi1€BO/I0B, JIMITHIOB € MOMOIIBIO Ka4eCTBEHHBIX peakunii. Beinenenne
JIHK.

M3yuenue kataInTHYECKOi aKTHBHOCTH (PEPMEHTOB (HA MpHMEpe aMHUIa3bl HIMKATANa3bl).

HaGmosienne MuTO3a B KJIETKAX KOHYMKA KOPEIIKA JIyKa Ha rOTOBBIX MHKpOIpernaparax.
H3ydenne XxpoMOCOM Ha TOTOBBIX MHKpOIIperapaTax.

M3yuenue craamii Meiio3a Ha rOTOBLIX MHKPONpenaparax.

M3yueHne cTpoeHns roioBbiX KJISTOK Ha rOTOBbIX MHKpONpenaparax.

Penienne a1eMeHTapHbIX 33124 MO MOJICKYJIAPHOH OHOIOrHH.

BrisiBieHue npu3HaKoB CXOJCTBA 3apo/bllIeii YeJ0BeKa M JIPYTHX [M03BOHOYHBIX
JKUBOTHBIX KaK JIOKA3aTeIbCTBO HX POJICTBA.

Cocrapnenue IEMEHTAPHbIX cXxem
ckpemmBanus. Penienne reHeTnyeckux 3aaay.

M3yuyenne pesyabTaToB MOHOIMOPHAHOTO M JMTHOPHIHOIO CKpeluBaHus y JApo30(uibl.
CocraBiienne 1 aHaIU3 POJOCIOBHBIX YEJIOBEKA.

M3yyeHne H3MEHYHMBOCTH, NMOCTPOCHHE BAPHALMOHHOTO pAja W BAPHALIMOHHON KPHBOM.
Onucanue heHoTuna.

CpaBrenue BH10B 110 MOP(HOTOrHYECKOMY KPHTEPHIO.

Onucanne npucnocobIeHHOCTH OPraHu3Ma H €€ OTHOCHTENIBHOTO XapaKTepa.

BeisiBiieHHe npucnocodsieHnii Opraiu3MoB K BIIMSHUIO PA3JIMYHBIX IKOJOTMYECKHX(aKTOpOB.

CpaBHeHHe aHATOMHYECKOTO CTPOEHHUS pacTeHmil pa3HbIX MecT oOuTanus. MeToasl u3mMepeHus
(pakTOPOB Cpejibl OOHTAHUS.

H3yucHue sxonoruueckux ajantauuii yenoseka. CocTaBicHUE MHILECBBIX LCMCH.

M3yueHue u orucaHne YKOCHCTEM CBOeil MECTHOCTH.

Monenuposanue CTPYKTYp M NPOLIECCOB, [MPOMCXOMAIMX B 3Kocucremax. OueHka
AHTPONOTEHHBIX H3MEHECHHII B IPHPOJIE.

EcTrecTBOo3Hanue

[Ipumepnas nporpaMma OMNpenensieT PEKOMEHIYEeMBIH 00bEeM M coaepikaHHe Y4eOHOTo
npeamMera «EcTecTBO3HAHHE», CIOCOOCTBYIONIHE JOCTHIKCHUIO MIPEAMETHBIX, THYHOCTHBIX U
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METanpeaMeTHbIX pe3yibTatoB. CoaepKaHHEe NMPHMEPHOH MPOrpaMmbl OPraHU30BaHO MO
MOJYJIbHOMY NPHHLIHAITY. ABTOPBI pab0OYMX MPOrpaMM MOTYT NPeIOKUTh CBOE COJepikKaHue
MOJYJIEll ¢ yIE€TOM PErHOHAILHBIX 0COOCHHOCTEMH.

YueOubiit npeamer «EcTecTBO3HAHNE» BBOAWTCS HA YPOBHE CpPeAHEro odiero o0pa3oBaHus B
Ka4yecTBE [IOMOIHEHHMS] K TpaJMLHOHHBIM Y4eOHBIM MpeaMeTaM MnpeaMeTHoH obnactu
«EcTecTBenHbIC HayKH» Ha 0a30BOM YPOBHE KaK HHTETPHPOBAaHHAs TUCLMIIMHA, IPH3BAHHAA
copMUPOBATE €CTECTBEHHO-HAYYHYIO TPAMOTHOCTh, HEOOXOAMMYIO JUIS TMOBCEIHEBHOH M
npogeccHoHaNbHOM 1esTeTbHOCTH BHE €CTeCTBEHHO-HAY4HOH 00/1acTH, HABBIKOB 3710POBOTO
1 0e30macHOro JUis 4YeaoBeKa M OKpY/KalolleH ero cpeisl olOpasa KW3HHM, PasBUTHA
KPHTHYECKOIO MbIIILICHHUA.

B coorBerctBun ¢ ®I'OC COO npeamer «EcTecTBO3HAHHE)» MOMKET HM3y4YaThCsi TOJbLKOHA
Oaszosom yposue. /lannas npuMepHas nporpaMma rnpeaycMaTpuBaeT BO3MOKHOCTD [1€pexoia
Ha yrayOJeHHOE HM3YYCHHE MPEJAMCETOB CCTCCTBEHHO-HAY4YHOr0 LMKIAa B  ciydae
npodeccHOHANBLHOT0 camoonpee/ieHns 00yualoierocs.

VenemHoe JOCTHKEHHE Pe3yIbTaToB MOKET OBITh JOCTHIHYTO TPH BKIOYEHHH B MOJLYIIH
cogepkanus npeamera «EcTecTBO3HaHME» aKTyaabHOro (akTHUECKOro Matepuana,
OTPAXKAIOIIEI0  PErMOHAIBHYIO  NPHHAUICKHOCTH, TPH  ONTHMAJILHOM  COYETAHHH
00pazoBaTeNbLHBIX TEXHOJOIHil, HANpap/IeHHBLIX Ha (GOpMUPOBAHHE AKTHBHOH MO3HLUH
obyuarommxcs u cojaepkammx O0/bIIYIO 0110 TMPAKTHYECKOH aeATesbHOCTH, [l
JIOCTHKEHUA pe3yiabTatoB U3 Osoka «BBIMYCKHHK TOIYYHT BO3MOKHOCTH HAyUYHTHCH»
PEKOMEHJIyeTCSl  BBIMOJAHEHHE  MHAMBHAYAILHBIX  MJIM  TIPYNIOBBIX  MPOCKTHBIX M
HCCIII0BATEILCKHX PadoT B JIONOJIHEHHE K PAKTHYCCKUM 3aHATHAM B XO/I€ OCBOCHHSA Kypca.

B npumepHoii nporpamme npeamera «EcTecTBO3HaHHE» COACPKUTCA MPHMEPHBINIEPEUCHD
y4eOHBIX, TNPAKTHUECKHX, MPOEKTHBLIX H HccnenoBateabckux pador. Ilpu cocraBiaenun
paboueii nporpaMmel aBTOPbI MOI'YT aaNTHPOBATHL ITOT MEPEYEHb, YUHTHIBAA MATEPHAIILHO-
TEeXHUUECKYH0 6a3y  HHTepech 00y4aroIIMXCs KOHKPETHOH 00pa3oBaTeIbHO OpraHH3alii.

Texuuka

B3aumocBs3bL MeAKAY HAYKOH M TEXHOJIOTHIMH

Ucropus nsydenns npupoisl. Ilporpecc B ectecTBeHHbIX HayKax M €ro BKJaj B pa3BUTHE
LMBHIM3aUMH. METOb! HAyYHOr0 MO3HAHUA M HX COCTABIAIOLIME: HAOIIOACHHE, H3MEPCHHE,
IKCMEPUMEHT, MOJCIMPOBAHME, THITOTE3a, BLIBOJ, MOCTpOeHHE Teopun. MyHaaMenTanbHbe
MOHATHS ecTecTBO3HaHUA. EcrecTBenHO-HayuHas kapTuHa mupa. [Ipumepsl cucremarusanun
H  HarjiJHOro  MpEJACTABICHHA  HAYMHOTO  3HAHWA!  MPOCTPAHCTBEHHO-BPEMEHHbBIE
XapakTepUCTHKN (HAHOMMP U MHKPOMHMP, MAaKPOMMP, MEFaAMUP), NepHOANYECKuit 3akoH. Poib
HAYYHBIX JIOCTHIKSHHI B CO3/TAHHH HOBBIX TEXHOIOTHH. Dgomoyus mexnoro2uil.

JHepPreTHKa M YHeprochepexenne

[TpobGnembr  3HEproobecneueHus: HAUMOHAILHBIC, PErHOHAIBHBIC, JIOKANLHBIC, 3aKOHLI
COXpaHeHHs macchl M dHepruu. [lpakTHueckoe NMpHMEHEHHE 3aKOHOB COXpaHeHHs. Bujbl
aHepruu. CBsA3b MAcchl ¥ IHEPrUH. DIEKTPOIHEPIUA H Cr1ocoOkl ee nosyueHus. Tenaossie U
THIPORICKTPOCTAHIIMH. SIiepHas OJHepreTMKa ¥ TEPCNEKTUBbI €€ HCTOJIb30BaHU.
Duepronorpebnenue U 3HeproddPeKTHBHOCTh. IKONOrHYecKe npodieMsbl YHEPreTHIeCKon
oTpaciu. AJbTepHAaTHBHas SHepreTHka. PauHoOHaNBHOE HCMNOIB30BAHHE DJHEPIHH M
sHeprocbepexenne. Juepeemuyeckas oOezonachocmv. TpaHcHAYUOHANbHbIE NPOEKMbl 6
obaacmu nepeemuxu.

HaHoTeXHOIOTHH H X NIPHJI0KEHHE

HanowacTuilel B )KHBO#H M HEXKHBOI NMPHPOJIE: pa3sMepHl, THIIBI CTPYKTYPbI, (YHKIIHOHATbHASA
3HaYUMOCTb.  OcoOeHHOCTH — (DM3MYECKMX M XHMHYECKHX CBOHCTB  HAHOYACTHIL.
Camoopranuzaumsa. Memodsi noayuenusn nanosacmuy. MeToasl H3y4eHUS HAHOMATEPHAIIOB.
Koncmpyupoeanue nanomamepuanos. HoBple TEXHOIOTHH, CTPOSILIMECH HA WCIOJIB30BAHUH
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HAHOYACTHIl M MATEPHUAJIOB, MOJIYHAEMbIX M3 HHUX. BiugHME HAHOTEXHOJOTHWH HA pa3BUTHE
TeXHHKH. DKOIOIrHYeCKHil aclekT HaHOTEXHOJIOTHI.

OcBoenune KocMoOca H ero po/ib B ;KH3HH YeJ0BevYecTBa

Bcenennas: Teopuss BO3HMKHOBEHHS, CTPYKTYpa, COCTaB, 3BOMOLMA. ACTPOHOMMS Kak
HayuHblii  QyHIAMEHT OCBOGHHS KOCMHYECKOTO [MPOCTPAHCTRBA. PakeTonocurenu,
MCKYCCTBEHHBIE CIYTHHKH, OpOMTaNbHBIE CTaHLUMH, TUIaHeToxoabl. Mcnonb3oBanue
CITyTHHKOBBIX cucTeM B cepe mH(OpMamMOHHBIX TexHomoruid. Coepemenible HAYYHO-
uccne0o8amenbekue npocpamMmsl NO  U3VHEHWl0 KocMmoca U ux 3naveHue. Ilpobdremol,
CEAZAHHBIE COCBOCHUEM KOCMOCd, U nymu ux pewenust. Medicoynapoonoe compyoHuiecmso.

Hayka 00 oxkpyxaouei cpeae IK0JI0rH4ecKie npodaeMbl COBPEeMEHHOCTH

buocdepa: sransl GopMHpOBaHHS M CLEHAPHH Pa3BUTHA. AKTyalbHbIC SKOJIOTHUCCKHE
npoOnemsl: rio0aibHbIE, PETHOHAIBHBIC, JIOKAIbHbBIC, HX MPUYHHBI U caeAcTBHA. MeTobl
M3YUYEHHUS COCTOSIHMS OKpYKatonieii cpesibl. U3MeHeHns okpykarouieii cpesibl, Kak CTUMYJT 115
pPa3sBUTHS Hay4YHBIX HCCIEJOBaHMI W TexHonoruii. EcTecTBeHHO-HayuHbIE MOJXOABI K
PELICHMIO IKONOrHuecKux npobnem, npupoaocdeperatomme Texnonorun. Mexcoynapoonsie
U POCCUTICKUE NPOZPAMMBL PEWEHUS IKOA0UYECKUX NPoOaAeM U UX Iphexmusnocme.

B3auMocCBsI3b COCTOSIHMSI OKPY/KAIONICH CPe/ibl H 3/10POBBSI Ye/IOBEKA

Herpanauus oxpyxatomeit cpezpbl. [IporpaMmbel MOHHTOPHHTA KA4ECTBA OKPYKAIOLIEH Cpe/bl.
3arpA3HeHHe BO3JAYUIHONM, BOJHON Cpeibl, IMOYBbl, NpuuuHbl K chejacreus. [lymosoe
sarpsi3Henne. Duekrpomarautaoe oszaeicreue. [TJIK. Yeroitunsocts opranuima u cpejibl K
CTPECCOBBIM BO3/IcHCTBHAM. 3a0oseBatus, CBA3aHHBIC CO CHHIKEHHEM KayecTBa OKPYKatoeH
cpenbl.  MuauBuiyanbHbie  OCOOCHHOCTH OpraHM3Ma Tnpu  BO3JCHCTBHM  (DAKTOPOB
okpyxatoniei cpezpl. CoBpeMeHHbIE TEXHOJIOIHH COKPAIICHUS HEraTHBHOIO BO3/CHCTBHSA
(dakTopoB OKpykawowed cpeiabl. Hayunvie ocnosbl npoekmuposanus 300posou  cpedbl
obumanus.

Cospemennbie METOALI NOUIEPAAHUS YVCTOHYHBOCTH OHOreoneHo30B H HCKYCCTBEHHBIX
IKOCHCTEM

buoreoueHos, cTpykrypa H OCHOBbI (DYHKIUHOHHPOBaHMA. BHOr€OXMMHYECKHE TOTOKH.
Kpyrosoporel Bewectsa. [lpunyunst  yemouuusocmu  buoceoyernosos. Hayuuble
OCHOBBI

CO3/1aHUs M NMOJJIEP/KaHH HCKYCCTBEHHBIX dKocHcTeM. [Ipou3BoaCTBO pacTHTENLHON H
’KMBOTHOBOIYECKON NpoayKiHu: rnpobieMsl KonuyecTBa M Kauecta. Kracmepuwiti
nooxXo0 Kak cnocod 60CCMAHOBICHUA OUO2EOXUMUYECKUX NOMOKOE 6 UCKYCCMBEHHbIX
akocucmemax. AHTHOMOTHKH, TNMECTHIM/IbI, CTUMYJISTOPLI pocTta, yaodpeHuss U ux
npupozneie ananoru. [Ipobiema ycToiiuuBOCTH rOPOJICKHX IKOCHCTEM.

[MpodiemMbl 0TX0/10B ¥ 3arpPsI3HEHHS OKPYAKAIOLIECH cpebl

[IpoGiema  yBenuueHuss  KOJIMYECTBA  OTXO/J0B.  BbITOBBIE, KOMMYHalbHbIE,
NPOMBIIIICHHbIE 0TX0/1bl. COBpeMeHHbIE TEXHOIOIHH cOopa, XpaHeHHs], nepepaboTKH
HYTHJIM3aLHU 0TX010B. [T0AX0/1b1 K COKpPAIIEHNIO 0TX0/10B, 0€30TX0/IHBIE TEXHOIOTHH.
HUcTounukn 3arpssHeHus oOKpyxkawooued cpeibl. [lepcrieKTHBHBIE TEXHOIOIHH
TUKBUIALMY TIOCIEACTBHIT 3arpA3HEeHHs OKpYyXkKalomei cpeasl. PekynbTHUBaIIUS TOYBHI
H BOJHBIX pecypcoB. CHCTeMbl BOJOOYHMCTKH. Meocoynapoonsie npoepammst no
obpawieruro ¢ omxooamu UCOKPAWEHUIO 8030€UCMBUS HA OKPYICAOWYI0 cpedy, ux
sghpexmuerocme.

3n0poBbe
CoBpeMeHHbIe MeIHIHHCKHE TEXHOJOTHH
310poBbe  HelOBeKa: cCHCTeMHBIH moaxox. Hopmaneras Qu3nonorus dvenoseka.
OcobeHHOCTH (DYHKIIMOHMPOBAHUS JIBIXATE/IbHON, KPOBCHOCHOW M JIPYTHX CHCTEM
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opranusma. OU3HOIONMYECKHE MOKA3aTEIM OPraHu3Ma YeJNOBEKa M UX HOPMallbHOE
3HaueHHe. MeAUIHHCKHE TeXHOJIOTHH JAHArHOCTHKH 3abosieBaHUH. BO3MOKHOCTH H
MEPCIEKTHBBl METO/I0B NMPOQHMIAKTHKN, TEpParnud M BOCCTAHOBICHWS OpraHU3Ma.
I1o0x00wb1 Kk nosvilueHuIo Ihghexmuernocmu cucmemvl 30pagOOXPAHEHLIS.

HNudexunonnbie 3a001eBaHnsa U HX NPOPHIAKTHKA

Hudekunonnsie 3adoneanus 1 ux Bo30yautenu. Crnocodbl nepesayn MHMEKIMOHHBIX
3a0oneBaHuii M couuanbHbie (PaKTOpbl, CHOCOOCTBYIOIIME HX PaACIpPOCTPAHEHHIO.
MmmyHHas cuctema ¥ npHHUMNBL ee padotel. OcobeHHOCTH (DYHKIMOHUPOBAHUS
UMMYHHUTETA Y pasHbIX rpynn HaceneHus. CriocoObl npoduiakTHKH HHPEKIIHOHHBIX
3a0oseBannii. Bakuunanus. HanpasieHHOCTs MEIMIIMHCKHUX MPENapaToB i 00pbObI
¢ uHpeKkunoHHbIMH  3aboneBanusMu. [Ipobrema  pa3BuTHs  YCTOHUMBOCTH
Bo3OyauTeneit  3aboneBanuii.  Meowcoynapoonvie  npoepammst no  bopvbe ¢
UHDEKYUOHHBIMU 3aD01e8AHUAMU.

Hayka o npaBHJILHOM NIHTAHHH

Memabonusm, xax obmen eewecmeom u suepauen na yposne opeanusma. IlpuHIHNBL
(PyHKIIMOHMPOBAHUA MHILEBAPUTENLHOH cucTeMbl. KadecTBO NMpoiayKkToB nmUTaHus ¢
TOYKH 3PEHMSI JHEPreTHUECKOH LEHHOCTH M COJEPIKAHMS T[I0JIE3HBIX M BPEIHBIX
BeutecTe 3HaueHue COANAHCHPOBAHHOTO IMHTAHUS JUIS MOIICPKAHUS 3A0POBbLS.
[Tumesbie nobaBku: mnosie3Hsie cBOMCTBa U ModouHbIe YPPEKTh X UCTONIB30BAHUS.
Jlnersl H 0COOEHHOCTH UX NIPUMEHCHHS,

OcCHOBBI OHOTEXHOJIOTHH

Tpaauunonnas OHOTEXHOJOrMA: MPOH3BOJACTBO IMPOJAYKTOB IHTaHWA, MHepepadoTKa
0Tx0/10B. Monekynspuas Ouorexnonorus. Crpykrypa u (yHKUHS HYKICHHOBBIX
kucnor. Cunmes beaxa. Knerounas wumxenepusi. I'ennas tepanus. I[Ipumenenue
OMOTEXHOJIONMH B 3JIPAaBOOXPAHCHHH, CEILCKOM XO3SHCTBE H OXpaHe OKPYKaoLICH
cpeabl. Muposoii puinox 6Guomexnonoeuut. Ilepcnekmuest pazeumus poccutickoeo
ceemenma.

[IpuMmepublii  nepevennb yueOHbIX, NPAKTHYECKHX,
NPOEeKTHBIX HHCCJII0BATEILCKHX pador
Texnuka

B3auMOCBsI3b MeALY HAYKOH H TEXHOJIOTHAMH

TexHuKa npoBeicHUA U3MEPEHHI | NPE/ICTABIICHHE PE3YJIbTATOB.

[TocTpoenne npocTpaHCTBEHHBIX Mojeneilf  HeopraHM4ecKkMx M opras
HYCCKUXCOCIHHCHHH B COMOCTABICHNH C HX CBOICTBAMH.

M3yueHne BAMAHNA XHMHYCCKHX MPENApaToB MM JICKTPOMATHHUTHOIO M3JIyYCHUS Ha
MHTO3 B KJIETKaX MPOPOCTKOB PACTEHHH C MOMOLLBLI MHKPOIIPENapaTos.

W3Bneuenne u aHanms uHpOpMaUN W3 MapKHPOBOK
TPOMBILIICHHBIX HITPOIOBOJIBCTBEHHBIX TOBAPOB.
CpaBHCHHE TpaBHJI TEXHHKH O€30MacHOCTH TIPH HCIOJb30BAaHWU DPa3IMYHBIX CPEJICTB
OBITOBOH XMMHH.

JHepreTHKa H JHeprochepeRenne
Pacuer snepronorpedieHus ceMbH, HIKObI.
Cbopka ranpBaHMYECKOTO 3J€MEHTAa H HCIBITAHHE ero JeHCTBUSA.

M3yuenue  cyrouHpiX  KonebDaHMd  HanpsmKEHHs B CETAX

aneKkTpocHabkerus. [lonydyeHne 371eKTPO3HEPruu U3 albTEPHATHBHBIX

HCTOUYHHKOB.
CpagHenue 31uepronorpediieHus npudOpPoOB pasHOro MOKOJECHHS.
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