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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
I1/1.02 EcTtecTBO3HAHKE
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Mporpamma yueOno# mucnurmmabl [1/1.02 EcrecTBo3HaHWE SBISETCS YacThIO MPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbII CTAHAAPT CPETHETO MPOPECCHOHAIBHOTO 00pa30BaHUs 110
cermansocTH 54.02.01 JTU3AWH (B Xy10XKeCTBEHHOM MPOEKTHPOBAHMH, MOJICINPOBAHUI 1
oopmenun urpymkn) (mpukas Munoopuayku Poccun ot 27.10.2014 . Ne 1391)"
[lporpamma y4eOHON gucnuIUIMHEBI EcTecTBO3HaHHWE SBISIETCS YacThIO  IPOTPAMMBI
MOATOTOBKH CIIENHUAUCTOB cpennero 38eHa B cooTBeTcTBUH ¢ DI'OC CIIO mo criennanbHOCTIM
49.02.01. ®usnveckas kynsrypa u [Iucemom Munoobprayku Poccun or 17.03.2015 N 06-259
«PexoMeHaM O OpraHW3aIlMK TONyYeHHs] CPeIHEero oOmero oOpa3oBaHUs B Ipeaenax
OCBOCHHSI 00pa30BaTeIbHBIX MPOTPaMM CPEeaHEro MpodeccHoHaTbHOro o0pa3oBaHMs Ha Oa3e
OCHOBHOTO 00IIero o0Opa3oBaHUs C y4eToM TpeOOBaHHUI (QenepaiabHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB M TONy4aeMOW NPOPECcCCHH WM CIENHaIbHOCTH CPEIHETO
poeCCHOHAIIBHOTO 00pa30BaHHS.

[Iporpamma y4deOHOM IUCHMIUIMHBI pa3paboTana Ha OcHOBe «lIpumepHON mporpamMmbl
o0meoOpazoBaTenbHOM  yueOHONW  mucouIuimHbl  «EcTecTBO3HaHHME», PEKOMEHIOBAHHOM
@DenepallbHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM yupekJeHueM «@DenepaibHbli HHCTUTYT
pasButusi obpaszoBanus» (OTAY «OUPO») mist peanusanuu OCHOBHOM TNPOQEeCCHOHAIBHON
obpazoBarenbHOi mporpamMmMbl CITO Ha Ga3e ocHOBHOrO 00IIEro oOpa3oBaHUs C MOIYYECHUEM
cpexnero obmiero oopasoBanus (IIporokon Ne3 ot 21 urons 2015 ., perucTpaiioHHBIN HOMEP
peuensuu 374 ot 23 wurona 2015 . OTAY «DOHUPO») mo crnenuanbHOCTAM CpPEIHEro
npodeccrnoHaNbHOTO 00Pa30BaHUS.

1.2. MecTo y4yeOHOM AMCHUILIUHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.

Yuebnas mucrumuinaa [1/1.02 EcrecTBo3HaHHe BXOAUT B 00Pa30BaTEIbHYIO POTPAMMY.

1.3. Hean n 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOM ANCHHMIIHHBI.

OcHOBHast 1emb — CHOCOOCTBOBaTh (OPMUPOBAHHIO OOMMX U TPOPECCHOHATBHBIX
KOMITETEHIIUH MTOCPECTBOM IPHOOPETEHNUS 3HAHUN, YMEHUN U HABBIKOB.

B pe3yabTaTre ocBOeHMs YU4eOHOMH AUCHMILINHBI CTYIEHT J0/IKEH 3HATh:

CMBICI TIOHSITHI: €CTECTBEHHO-HAYYHBIH METOJ NO3HAHHWSA, OHIEKTPOMAarHUTHOE TIOJE,
5NIEKTPOMArHUTHBIE BOJHBI, KBAaHT, IEPHOANYECCKHIA 3aKOH, XMMHUYECKasl CBS3b, XMMHUYCCKAs
peaxIusi, MaKpOMOJIeKya, OeIoK, Karanu3arop, (epMeHT, KIeTKa, TudQepeHnranus KIeToK,
JHK, Bupyc, Ouonormdeckass 5BONIONHS, OHOpPa3HOOOpa3We, OpPraHW3M, IOy,
sKOCUCTEMa, OHocdepa, SHTPONHUS, CAMOOPTaHU3ALINS;

BKJIQ/I BEJIMKUX YUCHBIX B (DOPMHPOBAHNE COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTHHBI MHpA.
B pe3yabTare ocBOeHHs Y4eOHON AMCHUILINHBI CTYIEHT J0J’KEH YMETh:

NPHUBOIUTH TIPUMEPHI IKCIEPUMEHTOB H(WiM) HaOMFOMeHU, OOOCHOBBIBAIOIINUX: AaTOMHO-
MOJICKYJIIPHOE CTPOEHHE BEIIECTBA, CYIIECTBOBAHUE IEKTPOMATHUTHOTO IO U B3aUMOCBS3b
SJIEKTPHYECKOTO M MAarHUTHOTO ITOJICH, BOJIHOBBIE M KOPITYCKYJISIDHBIE CBOMCTBA CBETa,
HEOOPaTHMOCTH TEIIOBBIX IPOIECCOB, KIETOYHOE CTPOCHHE XXUBBIX Opranm3MoB, ponb JJHK
KaKk HOCHUTENS HACJICJACTBEHHONM HH(pOPMAIUM, BOJIIOLHUIO XHUBOW IMPHPOIBI, MPEBPAIICHUS
SHEPIHM U BEPOSTHOCTHBIM XapaKTep IPOLIECCOB B KMUBOM U HEKXUBOH IPHUPOAE, B3aUMOCBA3b
KOMITOHEHTOB SKOCUCTEMBI, BIUSHHUE JCATEIBHOCTH YEIOBEKA HA SKOCHCTEMBI;



OOBSCHATh MPUKIATHOC 3HAYCHHUE BAKHEHIINUX JOCTIKEHWH B 00JaCTH €CTECTBEHHBIX HAyK
JUIA: pa3BUTUSL SHEPreTUKU, TPAHCIIOpPTa W CPEICTB CBSI3M, IOIYYCHUS CHHTETHYECKUX
MaTepHajoB C 3aJaHHBIMH CBOWMCTBAMH, CO3/IAaHHS OMOTEXHOJIOTUH, JICUCHHUS] WHQEKIIMOHHBIX
3a00eBaHMil, OXPAaHbI OKPYKAIOIIEH CPE/Ibl;

BBIIBUTATh THUIOTE3bl W TMpeJiaraTb IMyTH WX IPOBEPKH, JeJaTh BHIBOABI Ha OCHOBE
SKCTIEPHUMEHTANIBHBIX JaHHBIX, MIPEICTABICHHBIX B BHJIE TpaduKa, TaOIHUIIBI UM THarpaMMBbl;
paborath ¢ ecTecTBeHHO-HaydyHOM wHH(popMammen, coxpepkameiics B coobmenmsix CMMU,
HHTEpPHET-pecypcax, HayYHO-TOMYISIPHOW JIUTepaType: BIaJeTh METOJAMH TOWCKA, BBIJICISATH
CMBICJIOBYIO OCHOBY M OLIEHHBATH JIOCTOBEPHOCTH HH(POPMAITHH.

B pesyabraTte ocBOeHUS! y4eOHOM AMCUHUIUIMHBI CTYIEHT I0JKeH HMETh HABBIKH U (MJIH)
OMBIT AeATEIbHOCTH:

1.4. PeKOMeHIlyeMOC KOJIMY€CTBO YaCO0B Ha 0CBOCHHE NPOrpaMMbl yqeﬁﬂoii AUCHUIIJIMHBI:

O6bem mporpammsl 222 4acoB, B TOM YHUCIIE:
ayMTOPHON y4eOHOM Harpy3ku oOydatomierocs 152 gacos;
CaMOCTOSITENIbHOU paboThl oOy4aromerocs 70 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEBHOM JUCHUILIUHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/ABLI y4eOHOI padoThl

Tabnuya 1. Buowsl yuebnot pabomul no nepuooam oceoerus OOII CIIO ons popmbt 06yuenus -
OUHAsL.

Buja yueGHoii padorsi Beero, Conterapl-b1)
aK. 4.
1 2

KonrTaktHas (aymuropHas) padora (Bcero) 152 76 | 76
B TOM YHCJIC: - - - - - - -
JIEKIHH (€CITH TPETYCMOTPEHO) 98 42 56

B TOM YHCIIE B (hOpME MPAKTHUECKOM TTOATOTOBKH

(eciu IpEyCMOTPEHO) ) ) )
J1a00paToOpHbIE 3aHATHA (€CIU MPEAYCMOTPEHO) - - -

B TOM 4ucie B (POpME MPAKTHIESCKOH MOTOTOBKH

(ecyu mpeayCMOTPEHO) ) ) )
MPaKTHIECKHE 3aHATHS (€CITM TIPETYCMOTPEHO) 54 34 20

B TOM 4YHCIIe B (JOpME MPAKTHUCCKON TOATOTOBKI

(eciu TIpEyCMOTPEHO) ) } }
CamocTrosiTelibHAas padoTa 00y4aroiierocs (Bcero) 70 36 34
B TOM YHCIIE: - - - - - - -

B (hopMe TPAKTHYECKOH MTOATOTOBKH

(eciu mpeayCMOTPEHO) ) . )
YacoB Ha KOHTPOIIb: - - -
[TpomexyTouHnast arrectanus B popme: (3auer/qud3zayer/
SK3aMEH) ; Api| a0
OO111ast TPYyI0EMKOCTh gac 222 112 | 110




2.2. Tematuueckuii niiaH u cogep:xkanue yueonom qucuunmiannsl I1/1.02 EcrectBo3Hanne

Tabnuya 2. Codepacanue oucyunaunwvt/M/IK no suoam yuebnou pabomol

HAUMEHOBAHMUE PA3JIEJIA JUCHHAIIJIMHBI Buy y4e6moii
B Kos1-Bo yacos
Conepkanue pasgena (Tembl) Pangth
EcTtecTBO3HAHHE 222
Tema 1. Beenenue. Jlex 4

Ousuka — PyHmaMeHTaNbHAsA HayKa O Tpupoze. EcTecTBeHHO-HAYYHBIH METO/ TIO3HAHHUS, €TO
BO3MOXKHOCTH ¥ TPAHULIBI TPUMEHUMOCTH. DKCIIEPAMEHT M TEOPHUS B IPOIECCE TO3HAHS IPUPO/IBI.
MogenmpoBanue (pU3HIECKUX SBICHUH U MponeccoB. EcrecTBeHHO-HaydHas KapTHHA MUpa U ee
Ba)KHEMIINE cocTaBiiAomue. ENMHCTBO 3aKOHOB IIPUPOJIBI H COCTaBa BellecTBa BO BeeneHHoil.
OTKpeITHS B (PU3HKE — OCHOBA IIPOTpecca B TEXHUKE U TEXHOJIOTHH IIPOU3BOICTRA.

Tema 2. Mexanuka. Jlex 14

Mexanunueckoe apukenue. Cucrema orcuera. Tpaektopust npuxkenus. I[yte. Ilepemenienue.
PaBrHOMepHOE TIpsiMoNuHEHHOE ABMXKEeHHE. CKOPOCTh. OTHOCHUTEIFHOCTh MEXaHHIECKOTO IBHKCHUS.
3akoH cinoxeHus ckopoctei. [ paduku nerxenns. CpenHsAs CKOPOCTH IPH HEPABHOMEPHOM JIBIKCHHH.
MrHoBeHHas ckopocTs. PaBHOyCKOpEeHHOE PsIMONMHEHHOE ABMKEHUE. YcKopeHue. CBoOOIHOE maieHne
ten. KpuBonmHelHOE MBIOKEHAE. YIIIOBas CKOPOCTh. PaBHOMEpHOE ABIMKCHHE 110 OKPY>KHOCTH.
[enTpocTpemutensHoOe yckopenue. Macca u cuita. BzanmopeiictBue Ten. 3akoHbl fuHaAMUKH. CHITbI B
npupose. CriocoObl u3Mepenus cuit. iHepiinanbsHas cucreMa oTcyeTa. 3aKOH BCEMHUPHOTO TATOTEHUS.
HeBecomocts. Mityrnbe Tenma. 3akoH coxpaHEHUA UMITYIIbca. PeakTrBHOE ABIDKeHIE. MexaHudecKas
pabora. MomHOCTh. PaboTa CHIIBI TATOTEHUS, CUJIBI YIIPYTOCTH M CHIIBI TPeHUs. MexaHu4ecKast SHEPTHsl.
Kunernueckas sueprus. Knaernaeckas sueprus u padota. [loTeHnmanpHas SHEPTHs B TPABUTAITHOHHOM
noste. [loTennuaneHas sHEpPrus ynpyro aeopMUPOBAHHOTO TeNa. 3aKOH COXPaHCHUS TTOTHON
MEXaHH4ECKOH SHEPrUN.

Tema 2. MexaHuka. | IIp ‘ 10

HCCHGILOBaHI/IC 3aBUCUMOCTH CHUJIBI TPEHHS OT BECa TEJla. Pemenne 3agad.

Tema 3. OcHOBBI MONEKYISIPHON (PU3UKH W TEPMOIMHAMIIKH. ‘ Jlex ‘ 12

ArtoMucTHYecKas TeOpHsl CTPOCHHUs BelecTBa. HaOmoaeHus 1 OmbITh, MOATBEPKAAIOIINE aTOMHO-
MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macchl 1 pa3Mephl MoJIeKyll. TennoBoe ABHKEHHE YaCTHI]
BelecTBa. bpoyHoBckoe nBixenue. Maeansublii ra3. Temneparypa kak Mepa CpeITHEN KHHETHYECKOM
9HEPrUH YacTHUI. YpaBHEHHUE COCTOSIHHS NIeaIbHOTO ra3a. Vizonponeccs! u ux rpadguxu. O0picHeHHE
arperaTHbIX COCTOSIHHH BelecTBa U (ha30BbhIX IEPEX0I0B MEXKY HUIMU Ha OCHOBE aTOMHO-
MOJIEKYIISIPHBIX TpeAcTaBaeHnH. CBA3h MKy NAaBICHUEM U CPEIHEH KHHETHIECKOH SHEPTUEH MOIEKYI
ra3a. Pabora rasa. Monens xunkocti. [loBepXHOCTHOE HaTsHkeHHE M cMadnBaHue. Kpucrammmdeckue n
amopdusie BemecTsa. JKunknue kpucramisl. BHyTpennsa sueprus. Pabora u Terioornaua kak crmocoOsr
HU3MEHEHHS BHyTpeHHEN sHepruu. [IepBblil 1 BTOPOIl 3aKOHBI TEPMOAUHAMUKY. [[pUHIMIBL AeCTBUSA
terutoBbix MamuH. KITJ] TenmoBsix aeurareneil. TemmoBsie MalmuHbL ¥ UX TPAMEHEHHE. DKOJIOTHIECKAE
MPOOJIEMbI, CBSI3aHHBIC C IPUMEHEHHUEM TEIUIOBBIX MAIHH, U TIPOOIeMbI 9HEPTrOCOEPEIKCHHSI.

Tema 3. OcHOBBI MONEKYISIPHON (PU3UKH ¥ TEPMOIIHAMIIKH. IIp 12

SBnenns MOBEPXHOCTHOI'O HATAXKCHUA U CMa4YUBaAHU .




Tema 4. OCHOBBI ANIEKTPOAMHAMAKH. Jlex 12

B3aumMopelicTBHE 3apsIKEHHBIX TN JIEKTPUICCKUN 3apsal. 3aKOH COXPAHCHUS dIEKTPHICCKOTO 3apsaa.
3akoH Kymnona. DnexTpocTaTHuecKkoe 1mose, ero OCHOBHBIE XapaKTEPUCTHKH U CBSI3b MEX/y HUMHU.
IIpoBOOHUKH U H30IATOPHI B ANIEKTPOCTATHIECKOM T10J€. DIEKTPUUYECKas EMKOCTh KOHJEHCATOpa.
DHeprus dMeKTpocTaTudeckoro moms. IloctosHubn anekTpraeckuii Tok. Cuia Toka, HapsKeHAE,
ANIEKTpUYECKOe conpoTuBieHne. 3akoH Oma [t ydacTKa ey U OJTHOW deKTpraeckoi renu. Padora
1 MOIIIHOCTb OCTOSIHHOTO ToKa. 3akoH J[xoyns—IJlenna. TernmoBoe AeiicTBUE 3IEKTPUIECKOTO TOKA.
DNEKTPUIECKHUI TOK B pa3IMIHBIX cpefax. MarHuTHOE TOJI€ U €T0 OCHOBHBIE XapaKTEPHUCTHKH.
JlelicTBHE MarHUTHOTO TTOJIA Ha TPOBOTHUK C TOKOM. 3akoH AMmmepa. Dnekrpoasurarens. Cra
Jlopenna. SIBneHnE 3MEeKTPOMarHUTHOW HHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOH HHAYKIuH. [IpaBuio
Jlerna. Camonsanykus. UHAYKTHBHOCTE. DHEPTHA MarHUTHOTO TOJIS.

Tema 4. OCHOBBI NTEKTPOAMHAMUKH. IIp 12

Pemenne 3amaq. COopka NEKTPUYECKON eI 1 H3MEPEHHE CHITBI TOKA U HAITPSDKCHUS Ha €€ Pa3InIHbIX
yuacTkax. M3ydenue uatepdepeHunn u qudpakiaun cBera.

CamocrositenpHas pabota CP 36

Tema 5. OO11ast 1 HEOpraHU4YECKas XUMUSL. Jlex 10

IIpenmer xumun. BemectBo. ATom. Monekyna. XUMHYECKHH JIEMEHT U (DOPMBI €TO CYIIECTBOBAHHS.
IIpocteie u cnoxubie BemecTBa. OTkphITHE [lepronndeckoro 3axona. [lepuomuaeckas cucrema
xummudeckux dnementoB . . Menneneesa. 3uauenue [lepuognyeckoro 3akoHa u [lepuoanueckoit
cUCTEeMbI XUMUUYecKux dyemeHToB . . MenaeneeBa st pa3BUTHA HayKH U IOHUMaHUs XUMHYECKOM
KapTuHbl Mupa. KoBaneHTHAs CBA3b: HENOsIpHAsA 1 moisipHast. MloHHas cBsA3h. KaTHOHBI 1 aHWOHBL.
Mertammdeckas cBsi3b. Bomoponnas cBsas3s. Boma B mpupoze, ObITY, TCXHUKE H Ha TIPOU3BOJICTBE.
OusnuecKue U XUMIIECKHE CBOHCTBA Boubl. OnpecHenue Bonbl. Kitaccudukarms HeopraHnIecKux
COEIMHEHUN U UX cBo¥cTBa. OKCHIBI, KHCIIOTHI, OCHOBAHMs, COIN. BaskHelmme coeIMHEHNS METAIOB 1
HEMETAJUJIOB B IPUPOJIE U XO35HCTBEHHOM IEATENBHOCTH YEJIOBEKA.

Tema 5. O6mmas 1 HeOpraHUIECKask XUMUSL. | IIp ‘ 2

Xumuyeckue peakiuu ¢ BeiienienreM Temiorsl. Onpenenenue pH pactBopa cosneil. Bzaumopeiictaue
METAJIIIOB C pacTBOpaMM KUCIOT U cosiel. Pemenue 3anad.

Tema 6. Oprannyeckasi XUMUsI. ‘ Jlex ‘ 8

OcCHOBHBIE TTOJIOYKEHUS TEOPHH CTPOCHUS OPraHUIECKUX COCAMHEHHH. MHOroodpasue opraHmdecKux
coenuHenuil. [Tonsatue nuzomepun. Yresogopoasl. IlpenensHble U HeNpeaeabHbIE yINIEBOAOPOIBL.
Peaxuus nonmuMepusanuu. IIpupoaHsle HCTOYHUKHN YITIEBOAOPOAOB. YIIIEBOAOPOAbI KAK OCHOBA
MEX/TyHapOJHOTO COTPYAHHYECTBA U BAXKHEUIIHI UCTOYHUK (popMupoBanus Oromkera PO.
Kucnoponcoaeprkamiue oprannyeckue BeecTna. [IpeacTaBuTenn KUCIOpOACOAepKAINX OPTaHIIEeCKUX
COEIMHEHUW: METHJIOBBII U STUJIOBBIA CIIUPTHI, NIMLEPUH, YKCYCHas KUCAO0TA. JKUPBI KaK CI0XKHBIE
3¢upBI. AJIKOTONH3M H €r0 OTPAXKECHUE B TPOU3BEICHHAX XyI0KECTBEHHOH JINTEPATyPhl U
M300pa3HTEIIEHOTO HCKYCCTBA. YIVIEBOBI: TIIOK03a, KpaxMall, LEJUIII03a. A30TcoepiKaliue
OpPTaHWYECKUE COETUHEHUA. AMUHBI, aMHHOKHCIOTHI, Oenku. CTpoeHne u Ouonorndeckas GyHKIHS
OeIKOB.

Tema 6. OpraHudeckasi XHMHAL. ‘ IIp ‘ 2

Pemenne 3a1a4 Ha BBIBOJ MOJICKYJIIPHOH (hOPMYIIBI OPraHHYECKOTO BEIleCTBa. PellleHre reHeTHIeCKUX
LIETIOYEK.

Tema 7. XUMUSL A )KA3HbD. | Jlex ‘ 8

XuMus ¥ OPraHu3M 9e0BeKa. XUMHUYIECKHE AIEMEHTHI B OpraHu3Me uenoBeka. OpraHmdaecKue u
Heoprauudeckue peiectsa. OCHOBHBIC KHU3HEHHO HEOOXOAMMBIE COCTUHEHHUS: OCIIKH, YITICBOBI, XKUPBI,
BHTAaMUHBI. YTIICBOABI — TIIABHBIA NCTOYHUK YHEPTHH OpraHm3Ma. Poss )KHPOB B OpraHu3Me.
XosecTeprH U €ro polik B 3J10pOBbe UeioBeka. MuHepaabHbIe BEIIECTBA B MPOAYKTAX MATAHUSA,
nuieBbie 106aBku. COamaHCHPOBaHHOE MUTAHUE.

Tema 7. Xumus B ObITY. Ilp 2

Xumust B ObiTy. Boma. KauectBo Bozsl. Moromiue u uuctsingue cpeactea. [IpaBuia 6e3onacHoi paboTsl co
cpencTBamMu OBITOBOM XMMUH.




Tema 8. Knerka. Jlex 6

Uctopust uzydenns kietkn. OCHOBHBIE MOOKEHMSI KIIETOYHOH Teopuu. Kiietka — cTpykTypHO-
(byHKUMOHABHAS (AIeMeHTapHas) ennHuNA )u3HU. CTpoeHue KieTKd. [IpokapruoThl 1 3yKapHOTh —
HU3IINE U BBICIINE KIIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTHI KIIETKH 3YKapHOT.
Knerounoe sapo.

Tema 8. Kirerka. ‘ IIp ‘ 2

Habmroenue KIeTOK pacTeHUi U )KMBOTHBIX [TOJ MUKPOCKOITOM Ha TOTOBBIX MUKpOIIpEaparax u ux
OIMCaHUE.

Tema 9. Opranusm. ‘ Jlex ‘ 8

Opranusm — eauHOE 11e0e. MHOT0OOpasue opranu3MoB. OOMEH BeIIeCTBOM U SHEPTHUEH C
OKpY>KalOIIeH CPeioi KaKk HEOOX0IMMOE YCIOBHE CYIECTBOBAHHS KUBBIX cHcTeM. CITIOCOOHOCTH K
CaMOBOCIIPOU3BE/ICHUIO — OJJHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OPTaHU3MOB. JleiieHne KIeTKu —
OCHOBA POCTA, PA3BUTHS U pasMHOKEHHI opraHnu3MoB. becronoe pasmaoxenne. [TomoBoit mporecc u
MOJIOBOE pasMHOkeHHEe. OTIOHOTBOPEHHE, €T0 OMOIOTHYECKOE 3HAUYCHUE.

Tema 9. Opranusm. ‘ IIp ‘ 2

Pemenue SJIEMCHTAPHBIX TCHETUYCCKUX 3a1a4.

Tema 9.1. Bun. ‘ Jlex ‘ 8

OBOIONMOHHAS TEOPHSI U €€ PONIb B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHEI
Mupa. Bug, ero kpurepun. [lomymsimust kak cTpykTypHast €AHHANA BUa U dBomonwy. CHHTeTHIecKas
Teopus somornn (CTD). JBIKyIIHE CHITBI 9BOTIONUHU B cooTBETCTBHH ¢ CTD. Pesynbrarsl 9BOIIOINH.

Tema 9.1. Bun, ‘ Ip ‘ 4

Omnucanue ocoOeit BU/a 10 MOP(OIOTHIECKOMY KPUTEPHUIO.

Tema 9.2. DxocHCTEMEL. ‘ JIex ‘ 8

TIpenmer u 3ama4uu SKOJOTHH: yIeHHE 00 9KOJOTHYecKHX (haKTOpax, yUeHHe 0 CO00IIecTBaxX
OpraHu3MOB, yaeHHE 0 6uocdepe. Dxonoruaeckue GakTopbl, 0COOEHHOCTH UX BO3ACHCTBUA.
Dkonoruveckas xapakrepucruka Bua. [lonsitue 06 sxonoruveckux cucremax. Llernu nuranus,
Tpoduueckune ypoBHu. bruoreonenos kak sxocucrema. buocdepa — mrodansHas sxocucrema. Yuenue B.
U. Bepnajckoro o 6uocdepe.

Tema 9.2. Dkocucremsl. ‘ IIp ‘ 4
Pemenne sxomornyeckux 3amgad.

3adger. IIp 2
CamocrostenpHast pabora CP 34

* - Jlex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvuas paboma; JIP —
nabopamopmsie pabomul.

3. YCJOBUSA PEAIM3ALINUA ITPOI'PAMMBI IUCIIUIT/INHBI
3.1. TpeboBaHHsI K MUHMMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecIe4eHUI0

Jlis peanu3anuy nporpaMMbl y4eOHOH AUCHUILINHBL IPEyCMOTPEHBI CIIeHUAIbHBIE TIOMELICHNUS,
MIPHBEIECHHBIM B I 6.3 0CHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CIIENUATBHOCTH.

Tabauya 3. Mamepuanvno-mexnuueckoe obecnedenue OUCYUNIUHbL

Tun aynuropun OcHauleHne ay1uTOPUU
Chenunajgu3upoBanHoe yuedHoe oGopyroBanue, [1O n maTepuanl
AJIsl OCBOEHMSI IMCIMILUIHHBI (TIPH HE00X0AUMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCMOYHUKLL:

1. Munckmit A.A., I'pakoBckuii [ }HO. @usnka : Yuebnuk. - Mocksa: UznarensctBo "O@OPYM",
2022. - 560 c. - Tekcr : snexrponnbri. - URL: https://znanium.com/catalog/document?
2. Bansucknit C. U. EcrectBoznanue : Yuebnuk u npakrukym [lns CIIO. - Mocksa: FOpaiir,
2022. - 367 ¢ - Texcr : snexrponnsii. - URL: https://urait.ru/bcode/494735

3. KoncrantuaoB B. M., PesanoB A. I., ®ageesa E. O. buomorms mis npodeccuit u
CIIENAIBHOCTEH TEXHUIECKOTO ¥ €CTECTBEHHO-HAYYHOTO Mpodiell : Y4eOHHK /Ul CTYICHTOB
CIIO . - Mockgsa : Axagemusi, 2020. - 320 c. - Tekcr : snektponnsiid. - URL: https://academia-
moscow.ru/catalogue/4831/474749/

4. Epoxun FO.M. Xumus: 3agaun u ynpaxkseHus : Yuebnoe nmocoobue mis CIIO. - Mocksa:
Axanemust, 2021. - 282 c. - TekcT : snekrpoHHBbI. - URL:

5. Epoxun F0.M., KoBanesa U.b. Xumus mist npodeccuii U crieuaibHOCTEH TEXHHYECKOTO U
ecTecTBeHHO-Hay4uHoro npodmiei : Yuedbnuk mist CIIO. - Mocksa: Axkanemus, 2021. - 496 c. -
Texkct : anexTponHbin. - URL:

ﬂOﬂOﬂHumefleble UCMOYHUKU.

6. AxmemoBa T.M., Mocsaruaa O.B. EcrectBo3manme : YueOHOe mocobme. - Mocksa:
Poccuiickuit rocymapctBeHHBIM yHHBepcuter mnpaBocymus, 2018. - 340 c. - Tekct
snektpoHHbIi. - URL: https://znanium.com/catalog/document?id=364532




7. KoncrantunoB B.M., Pe3zanoB A.., ®aneeBa E.O. buonorus pmns mnpodeccuit u
CHEIUATBHOCTEH TEXHUYIECKOTO M €CTECTBEHHO-HAy4dHOTrO mpodwien : Yuebuuk mis CIIO. -
Mocksa: Axkanemus, 2017. - 332 c. - Teker : snekrponnsiid. - URL:

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « Mnmepremy:

1. 9bC PY/IH u croponnue 3bC, K KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBAHMU 3aKIIIOYEHHBIX JOTOBOPOB:

- DnekxTporHo-OubMoTeunas cucrema PYJIH — OBC PY]IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarenpHas mwiardopma FOpaiit https://urait.ru

- OBC «YruBepcurerckas oubmmoreka onnaitey http://biblioclub.ru

- OBC Znanium https://znanium.ru

2. basbl JaHHBIX U TOMCKOBBIE CHCTEMBI:
- YueOnbIii mopran uacTUTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuanst 0151 00y4AOUUXCS

KonTposnp 1 onieHKa pe3ynbTaToB OCBOEHHUS JUCIHMIUIMHBI OCYIECTBIAETCS IIPENnoiaBaTesieM B
Iporecce MPOBEACHUS MPAKTUIECKUAX 3aHATHN U Ta0OPAaTOPHBIX PabOT, TECTUPOBAHMS, A TAKIKE
BBITIOJIHEHUS O0YYaIOMIMMHCS WHANBUYAIbHbBIX 3aJaHUH, TPOSKTOB, UCCIEIOBAHNN. Y4eOHO-
METOIMYECKHE MaTeprallbl pasMeIaloTCsl B COOTBETCTBUHU € JIEHCTBYIOIIUM MTOPSAKOM Ha
CTpaHUIIEe JUCHUIUIMHBI Ha Y4eOHOM mopTaie.

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI

KOHTpOJIB " OLICHKA PE3YyJIbTaTOB OCBOCHUA NJUCIHUIIIIMHBI OCYIIECTBIIAACTCA MIPLEIIogaBaTcjieM B
nponecce MpoBEeACHUA IIPAKTUICCKUX BaHﬂTHﬁ, TCCTUPOBAHU?, 4 TAKKC BbIITOJIHCHH A
OGyLIaIOH_H/IMI/ICH HUHAUBUAYAJIbHBIX 3a,I[aHHﬁ.

Tabnuya 4. Konmpons u oyenka pe3yibmamos 0C80eHUs: OUCYUNTUHDBL

PesyabTaThl 00yueHust ®opMbl H METOABI KOHTPOJIA U OLIEHKHU
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMS) pe3yJIbTaTOB 00yUeHH sl

3HaHUS: Amnanns u OIICHKA BBITTOJTHCHUS
CMBICII TIOHSTHH: €CTECTBEHHO-HAYYHBIN METO/l |HHINBH/IyalIbHBIX 33JJaHAUH, PacYeTHBIX padoT,
MMO3HAHUSI, JIIEKTPOMArHUTHOE TIOJIE, OIpoc, TEMAaTUYECKUN TUKTAHT,

DJIEKTPOMarHUTHBIE BOJIHBI, KBAHT, KOHTPOJIbHAsT paboTa, MPAKTHISCKUE 3aHSATHUS,
HepI/IOL[I/I‘{eCKI/Iﬁ 3aKOH, XMMHWYCCKas CBA3b, JIOMAIIIHUE pa60TLI’ KOMIIBIOTEPHOE
XUMHYCCKasA peaKiusd, MaKpoOMOJIEKYJia, 6eHOK, TECTHUPOBAHUE, BBaI/IMOKOHTPOJIB u
Karanu3arop, PepMeHT, KIeTKa, CaMOKOHTpPONb  cTyaeHToB. IlomHora m
nupdepenmuanys kierok, JIHK, upyc, rPaMOTHOCTh  IOATOTOBIIEHHBIX  JTOKJIAJ0B,

Omornornieckas dBONIOLH, OHOPAasHOOOPA3HE, |cooBIeHNUIA, IPe3EHTALIIiL.
OpraHu3M, OIS, YKocucTeMa, buocdepa,
SHTPOIHUS, CAMOOPTAHU3AIINS;

BKJIQ/I BEIMKUX YYCHBIX B (DOPMHUPOBAHUE
COBPEMEHHOM €CTECTBCHHO-HAYYHON KapTHHBI
MUpA.




Ymenus: HaOmronenre, KOHTPOJIb TIperojiaBaTelis 3a
MPUBOIUTH TIPUMEPHI SKCTIEPUMEHTOB H(WIIH)  |[AEATEIIbHOCTPIO OOyYarOMIMXCs, aHalu3 |

HaOMIOeHNH, 000CHOBBIBAIOIINX: ATOMHO- OIlCHKa ONTHMAJIBHOCTH METOJa PEIICHUS
MOJICKYJILIPHOC CTPOCHME BCIICCTBA, 3aja4, Oecea, OMpocC, MPaKTHISCKUE 3aHATHUS,
CyILIECTBOBAHHUEC BJIEKTPOMArHUTHOTO MOJII U JIOMaIlIHue paboThl, KOMIIBIOTEPHOE

B3aUMOCBSI3b SJIEKTPHYECKOTO K MATHUTHOTO | TeCTHPOBAHKE
TIOJIEH, BOJTHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA
CBeTa, HEOOPATHMOCTB TETUIOBBIX IPOIECCOB,
KJIETOYHOE CTPOCHHE KUBBIX OPTaHU3MOB,
pons IHK kak HOcHTeNst HacIeACTBEHHOM
HH(OPMAITIH, SBOFOIHIO )KHBOW ITPHPOJIBI,
MpEBPAIEHUs] SHEPTUH U BEPOSATHOCTHBIN
XapakTep MPOIECCOB B KUBOW U HEKUBOU
MPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
9KOCHCTEMBI, BIHSHUE JACSITEIHHOCTH YeTIOBEKA
Ha 5KOCUCTEMBI;

OOBSICHITH MPUKIIATHOE 3HAYCHHUE BAXKHEHIITHX
JIOCTHOKEHUH B 00JIaCTH €CTECTBEHHBIX HAyK
JUISI: Pa3BUTHS SHEPTETUKH, TPAHCIIOPTA U
CPEJICTB CBSI3H, TOTYUYEHUS CHHTETHYECKUX
MaTepHayioB C 3aJaHHBIMH CBOMCTBAMHU,
CO3/1aHusl OMOTEXHOJIOTHH, JICUYCHUS
WH(EKIHMOHHBIX 3a00JIeBaHII, OXPaHBI
OKPY>KAIOLIEH CPEJIbI;

BBIJIBUTaTh TUIIOTE3bI U MIpe/JIaraTh MyTH UX
MPOBEPKH, AeJIaTh BHIBOABI HA OCHOBE
9KCIIEPUMEHTAIbHBIX JAHHBIX,
IIDEICTARIIEHHBIX B BUIe rnathuka. Ta0IHIIhI

IIpakTrueckuii ONbIT: HaGOmronerne, KOHTpOJIb TIperojiaBatTelis 3a
ACATECIIbHOCTBIO 06yqaronmxc;1, aHalln3 U
OLICHKa OITUMaJIbHOCTH MCTOAA PCIICHUSA
3a4a4, BBIITOJIHCHUC u 3amuTa
WHAUBHUAYaJIbHBIX 3aHaHHﬁ.

5. KOMIIETEHIIMX OBYYAIOHWEI'OCS, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHMSA JNCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

Pesyabrarhl (KOMIETEHIINH)

Mudp
OcHoBHbBIE IOKA3aTe/IH Pe3y/IbTATOB NOAT0TOBKH

OcymiecTBJISITH MONCK H HCIOJIb30BAHNE HH(pOpMau, He0OX0TUMOit 11
OK 4 3¢ ¢exkTHBHOTO BHINOJIHEHHS MPOdecCHOHATBHBIX 32/1a4, NPO(ecCHOHATBHOTO
M JIMYHOCTHOI'O Pa3BUTHS.

3HaTh:
HOMEHKJIATYypa HH(POPMALIHOHHBIX HCTOYHHKOB, IIPUMEHSIEMBIX B MTPO(HECCHOHABLHOM NesITeIbHOCTH;
MPUEMBI CTPYKTYypUpOBaHus HHpopMaiuu; GopMat opopMIIeHHUs PE3yIBTaTOB TTOMCKa HH(OPMAIIHU

YmeTs:

OIIpENeNsATh 3aa41 TIOMCKa HH(POPMAIIUH; OTIPEACIATE HEOOXOANMBbIE HCTOYHUKN HH(pOpMaLnu;
IIJIAHMPOBATH MPOIIECC MTOUCKA; CTPYKTYPHPOBATh NOTydaeMylo HHPOPMALHIO; BEIACIATE Hanboee
3HAYUMOE B MEepeIHE MH(OPMAINH; OLEHUBATh NPAKTUYECKYIO 3HATMMOCTD PE3yIbTaTOB MOKCKA;
0(OpPMITATE pe3yabTaThl IOUCKA




6. ®°OH/I OHEHOYHBIX CPEJICTB

6.1. @oHA OLIEHOYHBIX CPEACTB IS MPOBEJCHNUS NMPOMEKYTOYHON aTTecTaluu
obyuaronuxcsi no gucuuniante «EcrecrBozHanmney»

ITepedens BOpOCOB [UIsl HOATOTOBKY K 3aHATUAM U IMPOMEXYTOYHOU aTTECTALHH,
KOHTPOJIBHBIX paboT, cofiepKaHne 3aaHnui /ISl BBITOJTHEHUS TPAKTUYESCKUX U
CaMOCTOSITENIFHBIX Pab0T, PEKOMEHIAIINH TI0 BBITIOJIHEHUIO H KPUTEPUH OLCHUBAHUS
MPEJCTaBICHBI B (JOH/IE OLIEHOYHBIX CPECTB M0 TUCHHUILTHHE «EcTecTBO3HAHME» B
[Tpunoxennn x Hacrosuier Pabodell mporpaMMe JUCIUTUIHHEL.

OrneHO4HBIE CPECTBA MO3BOJISIIOT MPOBECTH TEKYIIUH KOHTPOIb MO Aucuuiuinge. [lo kaxaomy
CpPEZICTBY OLICHUBAETCS MTOJTHOTA U TIIyOMHA OCBOCHHS, XapaKTEPHU3YIOIIHECs MTOKa3aTesIMKA
KPUTEPUSIMH OL[EHUBAaHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



