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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.

Bux yueGHoii padorni B0, Cemertpl-bi)
aK. 4.
1 2

KonrakrHas (aynuTopHas) paGora (Bcero) 152 76 | 76
B TOM YHCIIE: - - - - - - -
JeKIHMH (€CIIH MPEAYCMOTPEHO) 98 42 | 56

B TOM YHCIIE B JOpME MIPAKTHIESCKOU TIOATOTOBKHI

(ecim IpexyCMOTPEHO) B B B
nabopaTopHbIE 3aHATHSA (ECTTH MPETYCMOTPEHO) = = =

B TOM 9HCIIe B POpPME MPAKTHICCKOH TIOATOTOBKH

(ecim mpexyCcMOTPEHO) B B B
MPaKTUIECKUE 3aHATH (€CITH MPEITyCMOTPEHO) 54 34 | 20

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(eciu peaycMOTPEHO) B B B
CamocrosTenbHas padora obyuaromerocs (Bcero) 70 36 | 34
B TOM YHCIIE! - - - - - - -

B (hopMe IPaKTHYECKOH MOATOTOBKU

(ec mpeayCMOTPEHO) B B B
YacoB Ha KOHTPOJIb: - - -
[TpomesxyTounas arrectamnusi B hopme: (3auer/mud3auer/
SK3aMEH ) } Ap | 520
Ob6u1as TPyIOEMKOCTh qac 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
EcrecTBO3HAHME 222
Tema 1. Benenue. Jlex | 4

Ousnka — QyHIaMEHTaIbHAA Hayka o pupojae. EcTecTBeHHO-HAYUHBIN METOA ITO3HAHUS, €T0
BO3MOXKHOCTH Y TPAHUIIBI TPAMEHUMOCTH. DKCIIEPUMEHT U TCOPHUS B TIPOIIECCE TO3HAHUS IIPUPOIBL.
MonenupoBanue (HU3HIECKUX SBIICHUH U MpoleccoB. EcTrecTBeHHO-HAyYHAs KapTHHA MUpPa H €€
BaskHEMIIMe cocTapisomye. ENMHCTBO 3aKOHOB IPUPOJIBI M COCTaBa BelllecTBa BO BeeneHHOM.
OTKpHITHS B PU3MKE — OCHOBA IMMPOTPECCa B TEXHUKE U TEXHOJIOTHH MTPOU3BOJICTBA.

Tema 2. Mexanuka. | Jlex | 14

Mexannueckoe apmkeHne. Cucrema orcuera. Tpaekropus nmwkenus. [Iyte. [lepememenne.
PaBHOMepHOE NpsAMonuHeHHOe ABHkKeHHE. CKopocTh. OTHOCHTEIBHOCTh MEXAHHYECKOTO ABHXKEHHUS.
3akoH cinoxeHus ckopocte. [padmku nuxenus. CpeqHssi CKOPOCTh IPU HEPABHOMEPHOM JBHIKCHHUH.
MrroBeHHas ckopocTh. PaBHOYCKOpEeHHOE IPAMONMHEHHOE ABIDKEHNE. YckopeHue. CBobomHOE mageHne
ten. KpuBonauHeiiHOe IBUKEHNE. YIIIOBas CKOPOCTh. PaBHOMEPHOE ABMKEHHE 110 OKPY>KHOCTH.
LenTpocTpemMuTenbHOE yCKopeHHe. Macca u cuna. Bzanmoneiicteue Ten. 3akoHbl quHaAMHUKH. CHITH B
npupoze. Crioco0s! u3MepeHus cuil. MHepuuanbHas cucreMa oTcueTa. 3aKOH BCEMHUPHOTO TATOTCHUS.
HesecomocTts. Mmynbe Tena. 3akoH COXpaHEHUs UMITYyJIbca. PeakTuBHOE nBIKEHNE. MexaHudeckast
pabora. MomHocTh. PaboTa CHIIBI TATOTEHHS, CUJIBI YIPYTOCTH U CHJIBI TPEHHS. MexaHudeckas SHEprusl.
Kunernueckas sueprus. Kuaernueckas sHeprus u padota. [loreHnuansHas 3HEPrus B rpaBUTAIIHOHHOM
niosie. [TorennuanbHaas sHeprus yupyro ae(OpMHPOBAHHOTO Teja. 3aKOH COXPAaHEHHS IMOJIHOM
MEXaHHYECKOU SHEPTUU.

Tema 2. MexaHnuxka. | IIp | 10
VccrnienoBanue 3aBICMMOCTH CHIIBI TPEHHUA OT Beca Tena. Pemenne 3amad.
Tema 3. OcHOBBI MOJEKYISIPHOM (PU3HKM W TEPMOIMHAMIKH. | Jlex | 12

ATtoMucTHYeCKast TEOPHsI CTPOCHHUSA BelecTBa. HaOmoneHns 1 OmbITHI, TOATBEPIKAAIOIINE aTOMHO-
MOJIEKYJIIPHOE CTPOEHHE BemecTBa. Macchsl U pasMepsl MoJIeKyil. TemioBoe ABHKEHHE JacTHIL
BelecTBa. bpoyHoBckoe aBuxkenue. MneanbHelii ras. TeMmeparypa kak Mepa CpeHEN KHHETUYECKOU
9HEPIHUHU YacTUll. YpaBHEHHE COCTOSIHUA HcanbHOro rasa. M3zonpoueccsl u ux rpaduku. O0bsicHeHNE
arperaTHbIX COCTOSTHHH BellecTBa U (ha30BbIX IIEPEX0I0B MEKIY HUMH Ha OCHOBE aTOMHO-
MOJICKYJISIPHBIX IpeacTaBiIeHui. CBA3b MEXAY TAaBICHUEM M CPETHEH KMHETHYECKOH YHEPTUEH MOJIEKYIT
raza. Pabora raza. Mogens sxuakoctu. [loBepxHOCcTHOE HaTshHkeHUE U cMadnBaHue. Kpucrammudeckue u
amopdusle Bemecta. XKunkue kpucramibsl. BHyTpennsis sHeprus. Pabora u Teroornada Kak criocoobl
HM3MEHEHHS BHYTpPeHHEHW sHeprun. I1epBblil 1 BTOpOil 3aKOHBI TEpPMOAUHAMUKY. [IpuHIMIBI EHCTBUSA
termoBbix MamwH. KITJ[ TennoBsix mBurareneii. TerutoBeie MAMMUHBI U UX PUMEHCHHIE. DKOJIOTHIECKIE
poOIeMBl, CBA3aHHBIC C TPUMEHEHHEM TEIUTOBBIX MAIlliH, U IPOOIEMBI 9HEPTOCOEPEIKEHHUSL.

Tema 3. OcHOBBI MOJICKYJIIPHOH (PU3HKH U TEPMOIMHAMUKH. | IIp | 12

SBnenus TOBCPXHOCTHOI'O HATAXKCHUA U CMa4YUBaHUA.

Tema 4. OcHOBBI IEKTPOTUHAMHKH. | Jlek | 12

B3anmoneticTBre 3apssKeHHBIX TENL. DIESKTPUICCKAN 3apsal. 3aKOH COXPAHEHUS SJIEKTPUICCKOTO 3apsa.
3axoH Kymona. DnexTpocTarndeckoe 1moje, €ro OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEKIY HUMH.
[IpoBOIHUKY ¥ U30JATOPHI B AMEKTPOCTATHIECKOM IT0JIE. DIEKTPHUYECKasi EMKOCTh KOHJICHCATOPA.
DHeprus 3MeKTpocTaTndeckoro noins. [locTosausi snekTpudeckuit Tok. Crna Toka, HalpspKeHue,
EKTPUUIECKOE COMpOoTUBIICHHE. 3akoH OMa [JIs y4acTKa LeNH ¥ MOJHOH IeKTpHUecKoii nemu. Padora
1 MOIIHOCTB TIOCTOSHHOTO ToKa. 3akoH Jlkoymsi—IJlenma. TerroBoe aelicTBHE 2IEKTPHIECKOTO TOKA.
DIEKTPUYECKUI TOK B PA3IMYHBIX cpeaax. MarHUTHOE MOJI€ U €T0 OCHOBHBIE XapaKTEPUCTHKH.
JlelicTBre MarHITHOTO TTOJISI HAa IIPOBOIHUK C TOKOM. 3aKOH AMmepa. Dnekrpoasurarens. Cuma
Jlopenua. SIBnenue 21eKTpOMariuTHOW HHAYKIMK. 3aKOH dJIeKTpoMarHuTHOW uaayknuu. [IpaBuio
Jlenna. Camonnnykiusa. MHAYKTUBHOCTE. DHEPTUA MAaTHUTHOTO TOJIA.




Tema 4. OcHOBBI 2IEKTPOAUHAMUKH. | IIp | 12

Pemenne 3aau. COOpka NIEKTPUIESCKON IIETIH M U3MEPEHHE CHIIBI TOKA U HAMTPSDKCHUS Ha €€ Pa3IHIHbIX
ydactkax. M3y4uenue naTeppepeHunu u qudpaxinu cBeTa.

CamocrositenbHas pabora CP 36

Tema 5. O0mmas 1 HeopraHmIecKas XHMHSL. Jlex 10

IIpenmer xummnu. BemectBo. AToM. Monekyna. XuMHUYECKHH JIEMEHT U (POPMBI €T0 CyIIECTBOBAHHS.
IIpocTsle u cnoxkHbIe BemecTsa. OTkpeiThE [leprnoauyeckoro 3akona. Ilepuoandeckas cucreMa
xumugeckux sneMenToB [l. Y. Menneneesa. 3nauenune [lepromiraeckoro 3akona u [lepuommaeckoit
cucrtembl xumuaeckux snemenToB . . MenneneeBa i pa3BUTHsI HAyKU U IOHUMaHUS XUMUYECKON
KapTUHBI MUpa. KoBaneHTHas cBA3b: HenosspHas u nossipHasi. lonHas cBa3b. KaTuoHbBI U aHHOHBI.
Merannudeckas cBsi3b. Bogopoanas cBsi3b. Boja B mpupoe, ObITY, TEXHUKE M Ha TIPOH3BO/ICTBE.
Ouzndueckue U XUMUIeCKre CBoMCcTBa Boabl. OnpecHenne Bonbl. Kitaccudukanus HeopraHuIeCKUX
COEIUHEHUH U UX cBoMcTBa. OKCU/IBI, KMCIOThI, OCHOBAHMS, COJIN. BakHele COeUHEHUS METAJIOB U
HEMETAJIJIOB B IPUPOJIE U XO3SIICTBEHHOM NEATENLHOCTH YEIOBEKA.

Tema 5. O0mas 1 HeOPraHMYECKast XUMUSL. | IIp | 2

XuMU4ecKkue peakiuu ¢ BeiaenenneM Termorel. Onpenenenue pH pactBopa coneii. Bzaumozeiictsre
METAJIJIOB C pacTBOPAaMHU KHCJIOT U coliel. Penrenne 3agau.

Tema 6. Oprannydeckasi XUMHSL. | Jlex | 8

OCHOBHBIE ITOJIOXKEHUS TCOPHU CTPOCHUS OPraHUYECKHUX COSAMHEHHH. MHOroo0pasne opraHm4ecKux
coenquHeHui. [TorsTue uzomepuu. Yresonopoasl. IlpeaenbHbie 1 HEMPEAEIbHBIE YITIEBOIOPOIBI.
Peaknusa nonumepusanuu. [IpupogHbie HCTOYHUKH yIIIEBOAOPOAOB. YIIIEBOAOPOIbl KAK OCHOBA
MEX]IyHapOIHOTO COTPYAHUYECTBA M BAKHEHIIHI HCTOYHHK (hopMupoBanus Oromkera PO.
Kucnoponcoaeprkanme opranndeckue BeniecTna. [IpeacTaBurenu KHCIOpOACOAEPKAIMUX OPraHIeCKUX
COEIMHEHHI: METIIIOBBIN W ATHIIOBBIA CIIUPTHL, TNHIEPHH, YKCYyCHas KUcioTa. JKuphl Kak CI0XKHbBIE
3(UpEI. AJIKOTOIHM3M U €r0 OTPaKCHHE B IPOU3BEACHHUAX XyJOKECTBEHHON JINTEpaTyphl H
HM300pa3uTENILHOTO HCKYCCTBA. YITIEBOIBI: TIIFOK03a, Kpaxmall, HeJUTI0N03a. A30TcoaepIKaline
OpraHHYeCcKUe COCAUHEHHs. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u Ononornyeckas yHKIUSL
0€JIKOB.

Tema 6. Opranngeckast XUMHsL. | Ip | 2

Perrenre 3a1a4 Ha BBIBOJT MOJIEKYJIAPHOH (hOPMYITBI OPraHIMYECKOTO BEIECTBA. PelIeHne reHeTHIeCKIX
LIETIOYEK.

Tema 7. XuMus ¥ XKU3Hb. | Jlek | 8

XWMHAS 1 OPTaHU3M YeI0BeKa. XUMUYIECKHE DIEMEHTHI B OpraHn3Me denoBeka. OpraHndecKue u
Heopranuyeckue BemecTsa. OCHOBHBIC JKU3HEHHO HEOOXOIUMBIC COSTHHEHUS: OCITKH, YIIICBO/BI, JKUPEI,
BUTaMHHBI. YIJIEBOAbI — IJIABHBIN UCTOYHUK DHEPTUH OpraHu3Ma. Poib >KHPOB B OpraHu3Me.
XO0EeCTEpUH U €T0 POIlb B 300POBbE YeI0BEKa. MUHEpaIbHBIE BEIECTBA B IPOAYKTaX NUTAHMUS,
nuieBsle 1ob6asku. COaaHCHPOBAaHHOE MUTAHKE.

Tema 7. Xumus B ObITy. | IIp ‘ 2

Xumus B 0bITy. Boa. Kauectso Boapl. Moromue u uucrsamue cpeacrsa. [IpaBuna OezomacHol paboThl co
cpencTBaMu OBITOBON XUMHU.

Tema 8. Knetka. | Jlex | 6

Uctopus n3ydenns kinetkn. OCHOBHBIE MOMOKEHHS KIIETOYHOM Teopuu. Kitetka — cTpyKkTypHO-
($yHKUIMOHAJBHAS (AJIEMEHTapHas) enuHuUIA )ku3HH. CTpoeHue KiIeTKkh. [IpokapuoThl ¥ SyKapHOTH —
HHU3IIUEC U BBICHINE KJICTOYHBIC OPTaHU3MBI. OcHOBHBIE CTPYKTYPHBIC KOMIIOHCHTEI KJIICTKH 3YKapUuOT.
Kneroanoe simpo.

Tema 8. Knetka. | IIp | 2

Ha6.IIIOlI€HI/Ie KIIE€TOK paCTCHI/Iﬁ U JKUBOTHBIX IO MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpCIiaparax u ux
OIIHMCaHUC.

Tema 9. Opranuszm. | Jlex | 8

Opranunsm — enuHoe nenoe. MHorooOpasue opranu3mMoB. OOMEH BEIIECTBOM U SHEPTHEH C
OKpY’KalolIeH cpejol Kak HeoOX0IUMOe YCIIOBHE CYIECTBOBAHMS KUBBIX cucTeM. CIIOCOOHOCTH K
CaMOBOCIPOU3BEICHHIO — OJ{HA U3 OCHOBHBIX 0COOEHHOCTEH JKHUBBIX OPraHU3MOB. JlefeHne KIeTKH —
OCHOBA POCTa, Pa3BUTH U Pa3MHOXKEHHS opraHu3MoB. becnonoe pasmuokernwue. IlonoBoii mpornecc u
MoJI0BOE pasMHOXeHHE. OIUIOIOTBOPEHUE, €r0 OMOIOTHYECKOE 3HAUYCHHE.

Tema 9. Opranmnsm. | Ip | 2

Pemrenne SJICMCHTAPHBIX TCHCTHYCCKUX 3a1a4.




Tema 9.1. Bug. | Jlek | 8

DBONIOIUOHHAS TEOPHS M €€ POIh B (POPMHUPOBAHIH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapPTUHBI
mupa. Bug, ero kpurepun. [Tomymsius kak CTpyKTypHas eIUHAIIA BUIa U 3Bomtornu. CHATeTHIeCKast
teopust sponroru (CTD). JIBmkymye CHITbl SBONFOINHN B cOOTBeTCTBHHU ¢ CTD. Pe3ynprarhl 3BONIONNH.

Tema 9.1. Bun. | IIp | 4
Omnmucanne ocobei BHIa 110 MOP(OIOTHIECKOMY KPUTEPHUIO.
Tema 9.2. DKOCHCTEMBL. | Jlex | 8

[Mpenmer 1 3a1a4 SKOJIOTHU: YICHUE 00 KOJIOTHUECKUX (haKTopax, yueHHe O COOOIIECTBaX
OpraHu3MOB, yueHHEe 0 Onocdepe. Dxonorndaeckue GpakTopsl, 0COOEHHOCTH UX BO3ICHCTBUSI.
Dkonoruyeckas xapakrepuctuka Buaa. [lorarue o0 skonorundeckux cucremax. Llenu nmuranus,
Tpoduaeckne ypoBHH. broreonenos kak sxocucrema. buocdepa — mmodanpHas sxocucrema. Yaenue B.
U. Bepuazckoro o buocdepe.

Tema 9.2. DKOCHCTEMBL. | IIp | 4
Perenne 5KoJIOrHUeCcKUX 3a/1a4.

3ader. Ip 2
CamocrosaTensHas pabora CP 34

* - Jlex — nexyuu,; Ilp — npakxmuueckue 3anamus; CP — camocmosmenvras paboma; JIP —
nabopamopmbvie pabomul.

3. YCJOBUA PEAIM3ALINU ITPOT'PAMMBI IUCIHUITIJINHBI
3.1. Tpe6oBaHusl K MHHHMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecneYeHUI0

Jiist peanuzaniy MporpaMMbl y9eOHOW AUCIHMILIMHEI IPEIyCMOTPEHBI CIIeUAIBHBIC TTOMELICHHS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTeIbHON POTPaMMBI CIICIHAIEHOCTH.

Tabnuya 3. Mamepuanorno-mexnuueckoe obecneyenue OUCYUNIUHbL

Tun aynuropun OcHauleHne ay1uTOPpUU
Cnenunajau3npoBanHoe yuedHoe oGopyroBanue, [10 n maTepuanl
AJI5l OCBOEHMSI IHMCHMILUIHHBI (IIPH HEOOX0AUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

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

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

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

Y4eOHO-TPEHUPOBOYHBIH [IpensarcrBust: «PoBy» 1 mt., «JlabupuaT» 2 mTt., «3a00p ¢ HAKIOHHOH
xomruteke «Ilomoca npensiTcTBHiA |10CcKO#» 2 MIT., «Pa3zpyrmeHHsii MocT» 2 mT., «Pa3pymeHHas
«tOnmop» (3-37(mosnoca nmecTHUIa» 2 mT., «CTeHKa ¢ AByMs ponoMaMm» 2 mT., OTHHOTHBIH
TIPENATCTBHH )) OKOII /1715 CTPENBOBI M METaHUs TPaHar 2 IIT.

KpriThie OeroBbie JOPOXKKH (TUL. 675 KB.M.), OTKpBITasi CIOPTapeHa
(. 21330.1 xB.M.), pyTOOIBEHOE ITOTIE C CHHTETHIECKUM MOKPBITHEM
marep LXTII (. 7512.6 xB. M.), pyTOOIBHOE NONE C CHHTETHYECKUM
nokpeiTieM autep LXIV (. 7756.1 kB.M.), BKITIO9ast TpEHaXXEPHI,
TpeHaKEPHbIE KOMILICKCHI (TPeHAKEPHBIH 3ai1 001Iehu3nuecko
MOJITOTOBKN ), CHOPTUBHBIN KOMIUIEKC (CTOPTHBHBIN 3a1 1. 1468
KB.M.)

OO0O CrniopTUBHBIN KOMIUTEKC
"FOnocts" (8-Crannon)

3.2. Uudopmanuonnoe obecrieuenne o0yueHnst
Ilepeyensb pexoMeHIyeMbIX Y4eOHBIX H31aHuil, NUHTepHeT-pecypcoB, 10N0JHUTEIbHON
JINTEPaTypbl

OcHrosuble UCIMOYHUKIL:

1. IMunckmit A.A., I'pakosckuii [L10. @u3nka : Yuebnuk. - Mocksa: Usnarensctso "OOPYM",

2022. - 560 c. - Tekcr : snexrponnsri. - URL: https://znanium.com/catalog/document?
2. Bansickuii C. WM. EcrectBo3nanue : Yuebnuk u npaktukym s CITIO. - Mocksa: FOpaiir,
2022. - 367 ¢ - Texcr : snextponnsiii. - URL: https://urait.ru/bcode/494735




3. Koncrantuaos B. M., PeszanoB A. I., ®aneesa E. O. buonorus mis npodeccuit u
CHEIMATbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO npoduieil : Y4eOHUK Il CTY/ICHTOB
CIIO . - Mockgsa : Axagemus, 2020. - 320 c. - Teker : snekrponnsiid. - URL: https://academia-
moscow.ru/catalogue/4831/474749/

4. Epoxun FO.M. Xumus: 3agaum u ynpaxHeHus : Ydaebnoe nmocobue mis CITIO. - Mocksa:
Axanemus, 2021. - 282 c. - Teker : snexrponnsrit. - URL:

5. Epoxun }0.M., KoBanesa 1.b. Xumust i1i1st npodeccuii U crieuanbHOCTeH TEXHHYECKOTO U
ecTecTBeHHO-HayqHOTO Tipoduieit : Yaeonuk mist CI1O. - Mocksa: Axagemust, 2021. - 496 c. -
Texkct : snekTponHbI. - URL:

ﬂOI’lO]ZHMI’II@Jleble UCMOYHUKU.

6. AxmemoBa T.M., Mocsaruaa O.B. EcrectBo3manme : YueOHOe mmocobme. - Mocksa:
Poccuiickuii rocynapcTBeHHbIN yHuBepcuTeT mnpasBocymus, 2018. - 340 c. - Tekcr
snexTpoHHbIN. - URL: https://znanium.com/catalog/document?id=364532

7. KoncrantmHoB B.M., PesanoB A.I., ®aneesa E.O. buomorms mns mpodeccumii u
CTIEMATBHOCTEH TEXHUYECKOTO M €CTeCTBEHHO-HayuHoro mpoduiei : Yueonuk mis CIIO. -
Mocksa: Axkanemus, 2017. - 332 c. - Tekcr : anexTponHsii. - URL:

Pecprbl uH(pOpJWLILjMOHHO—meIleKOMMyHuKC{L!HOHHOMV cemu «HHmepHem»:

1. 9bC PYJIH u ctoponnue 9bC, k KOTOPBIM CTYyAEHTHI YHUBEPCUTETa UMEIOT JOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- DnekTponHo-6ubanoreynas cucrema PYIH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pazosarenprast mardopma KOpait https://urait.ru

- DBC «YHuBepcurerckas Oudnuoreka onnaitn» http://biblioclub.ru

- OBC Znanium https://znanium.ru

2. basmer JAHHBIX U ITOUCKOBBIC CUCTEMBIL:
- YueOHebIil opTai uHCTUTYTA https://portal.rudn-sochi.ru/
Memoouueckue mamepuanst 0Jist 00YYAIOUUXCSL

KoHTpomp 1 OlieHKa pe3yabTaToOB OCBOEHUS JUCIMILIMHBI OCYIIECTBIAETCS IIPENnoiaBaTesieM B
mporiecce MPOBEACHNUS MPAKTHIECKUX 3aHATHH U TaOOPAaTOPHBIX PadOT, TECTUPOBAHHUS, A TAKIKE
BBITNIOJIHEHUS 00YYaIOIIMMHCS WHAWBHYAIBHbIX 3aJaHUH, IPOSKTOB, UCCIEIOBaHN. Y4eOHO-
METOIMYECKHE MaTepralibl pa3sMeLIaloTCs B COOTBETCTBUH C JIEHCTBYIOIIUM MOPSAKOM Ha
CTpaHHIIE JUCHUIUIMHEI Ha Y4eOHOM IopTaie.

4. KOHTPOJIb 1 OIIEHKA PE3VYJIbTATOB OCBOEHUSA JUCHUIIJINHBI

KoHTposb 1 olleHKa pe3ynbTaToB OCBOSHUS AUCHUIIIIMHBI OCYIECTBIISETCS MpenojaBareieM B
Iponecce NpoOBEACHHS NPAKTHYECKUX 3aHATHN, TECTUPOBAHUS, a TAK)KE BBIIIOIHEHUS
00y9arOITIMICS WHAWBH/TyaTbHBIX 33 JaHHMA.

Tabnuya 4. Konmpons u oyenka pe3ynomamoe 0C80eHUs OUCYUNIUHBL

PesyabraThl 00yyeHust @opMBbI U METOABI KOHTPOJISA M OLIEHKHU
(ocBOEHHbBIEC YMEHHS, YCBOCHHbIE 3HAHNS) pe3yJbTaToB 00y4eHust




3HaHUSA:

CMBICJI TIOHSITUI: €CTECTBEHHO-HAYYHBIN METO/T
MMO3HAHMS, JIEKTPOMArHUTHOE TOJIE,
3JIEKTPOMArHUTHBIE BOJIHBI, KBAHT,
MEPUOANYECKUN 3aKOH, XUMHUYECKasl CBA3b,
XUMHYECKasi peakiusi, MaKpOMOJIEKYJIIa, OEJIOK,
KaTanm3aTrop, PepMeHT, KIIeTKa,
muddepennmarnus knerok, JJHK, Bupyc,
Ouonormueckas SBOIOLNS, OMopazHo0Opasue,
OpraHu3M, MOMYISANNs, YKOcUcTeMa, brnocdepa,
SHTPOIIHSI, CAMOOPTaHU3AITHS;

BKJIQ/] BEJTUKUX YUCHBIX B JOPMUPOBAHHUE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa.

Amnanns " OIICHKA BBITIOTHCHUS
WHIUBUAYATbHBIX 3aJaHUN, PACIETHBIX PadoT,
OMpocC, TEMAaTUIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpakTUYeCKUEe 3aHSATHS,

JIOMAIlTHHE paboTsl, KOMITBIOTEPHOE
TECTUPOBAHUE, B3auMokoHTpOIIb Hu
CaMOKOHTpOIb  CcTyaeHTOB. Ilomnora wm
T'PaMOTHOCTDb IIOATOTOBJICHHBIX JOKIIaao0B,

COOOIIIeHNH, TIPe3eHTAIHHA.

Ymenus:

MIPUBOIUTH MPUMEPHI IKCIIEPUMEHTOB H(UJIN)
HaOJIFOIeHUH, 000CHOBBIBAIOIINX: ATOMHO-
MOJIEKYJIIPHOE CTPOEHKE BELIECTBA,
CYILI[ECTBOBAHHE JIEKTPOMArHUTHOTO MOJIS U
B3aHMOCBSI3b IEKTPUUECKOTO U MAarHUTHOTO
TI0JIEH, BOJTHOBBIE U KOPITYCKYJISIDHBIE CBOUCTBA
CBeTa, HEOOPAaTUMOCTH TEIIOBBIX ITPOLIECCOB,
KJIETOYHOE CTPOEHHUE KMBBIX OPraHU3MOB,
porb JJHK xak HOCHTENS HAclIeICTBEHHON
nH(G(OpMaIUu, 3BOIFOLMIO 5KMBOW ITPUPOJIBI,
IIPEBPALIECHUS SHEPTHHU U BEPOSITHOCTHBIN
XapakTep MPOLECCOB B )KUBOM U HEKUBOU
MIPHPOJIE, B3aUMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BIUSHUE JESITEIbHOCTH YEI0BEKa
Ha DKOCUCTEMBI;

OOBSCHATH TIPUKITATHOE 3HAYCHUE BAKHEUIITHX
JIOCTH)KEHUH B 00J1aCTH €CTECTBEHHBIX HayK
JUISL: pa3BUTHSI SHEPTE€TUKHU, TPAHCIIOPTA U
CPE/CTB CBSI3U, ITOJyUEHUsI CHHTETUYECKUX
MaTepUAJIOB C 3a/IaHHBIMU CBOMCTBaMH,
CO3JaHHs OMOTEXHOIOTHIA, JICICHUS
MHQPEKIIMOHHBIX 3a00JI€BaHN, OXPaHBI
OKpPY>KAIOLIEH CPEJIbI;

BBIJBUTaTh I'MIIOTE3bI U IpeuIararh IyTH UX
IIPOBEPKH, J€IaTh BBIBO/BI HA OCHOBE
IKCIIEPUMEHTAIbHBIX JIaHHBIX,
NPEJCTABICHHBIX B BUJC rpadrKa, TAOIUIIbI

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATEIbHOCTRIO  OOYYaIONIMXCs, AaHalu3 U
OLIEHKa ONTHMAJIbHOCTH METOla peLICHHs
3amad4, Oecena, ONpoc, MPAKTHIECKUE 3aHSITHS,
JIOMAIIHUE paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE

IIpakTdeckuil ONBIT:

HabGmronenne, KOHTpONIb TperojaBaTeNis 3a
JIESITEIBHOCTRI0  OOYYAIOIIUXCS, aHAJIU3 U
OLlEHKa ONTUMAJIIbHOCTH METOJa pEHIeHUs
3aj1a4, BBINOJITHEHHE U 3aIuTa
WHANBHUIYAJIbHBIX 3aJaHUMN.




5. KOMIIETEHIIUA OBYYAIOHWEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHUSA JUCIIAIIJIMHBI
Tabnuya 5. llepeuenv komnemenyuii
Ind Pe3ysibTaThl (KOMIIETEHIINH)
P OcHOBHBIE MOKA3ATEJIN Pe3yIbTaTOB MOATOTOBKH
OcymiecTBJIsITH MONCK U UCIO/Ib30BaHHe HH(OpMAILHH, HE0OOXOTHMOH /151
OK 4 3¢ peKTHBHOTO BHINOJHEHH NMPOodecCHOHAIBHBIX 32124, NPO(eCcCHOHATBHOT0
W JITYHOCTHOTO PA3BHTHA.

3HAaTh:

HOMEHKJIaTypa WH(OPMALIHOHHBIX HCTOYHUKOB, IPUMEHACMBIX B MPO(ECCHOHAIBHON ACATEILHOCTH;
MIPUEMBI CTPYKTYpHPOBaHusI HHpopMarun; Gpopmar opopMICHHS pPe3yIbTATOB MOUCKA HHOpMaLuu

VYMers:

OTIpENeNIsATh 3aa41 TIOMCKa HH(OPMAIIUH; OIPEACIATh HEOOXOAUMBIEC HCTOYHUKU HH(OpMAIIHH;
TUTAHUPOBATH MPOLIECC TTOUCKA; CTPYKTYPHUPOBATH MOTyHaeMyo HH(POPMAIHUIO; BBIICIATE Hanboee
3HAYNMOEC B ITepevHe MHYOpMAalLUH; OLEHHBATH MPAKTUYECKYIO 3HAYUMOCTh PE3yIIbTaTOB IOUCKA,
0(popMIIATE pe3yIbTaThl ONUCKA

6. ®°OH/JI OHEHOYHBIX CPEJICTB
6.1. ®oH OLIEHOYHBIX CPEACTB VI POBECHHUS MPOMEKYTOYHON aTTeCTAlluN
oOyuaromuxcs no gucnuniuHe «EcrecrBozHanuey

IlepeueHb BONPOCOB AJIsA IOATOTOBKH K 3aHATHSAM U IIPOMEXKYTOUYHON aTTECTALUH,
KOHTPOJIbHBIX paboT, colepKaHue 3aJaHu IS BBITOTHEHHS TPAKTHYECKUX U
CaMOCTOSATEIBHBIX Pa0OT, pEKOMEH AU 10 BBHITTOTHEHUIO U KPUTEPUN OLICHUBAHHS
IIPEJCTaBICHbI B OH/IE OIIEHOYHBIX CPEJCTB IO AUCHHUILTNHE «EcTecTBO3HAHUE B
[Tpunoxenun k Hacrosnied Pabodeii mporpaMMe JUCIUTUIAHEL.

OrneHoyHble CPEICTBA MMO3BOJISIFOT IPOBECTH TEKYIUN KOHTPOJIb o quciumuinge. ITo kaxxaomy
CpPEICTBY OIICHUBAETCS ITOJTHOTA U IIIyOWHA OCBOCHMSI, XapaKTEPU3YIOIINECS TOKA3aTeISIMHU 1
KPUTEPUSIMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u Kpumepuu OYyeHUBaHUs

[lokasarens Kpurepuii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,

[Toporossri )
YMeeT: OCHOBHEIE YMEHUsI, TpeOyeMbIe [UTS BBITTOTHEHUS TTPOCTHIX

(y3HaBaHmHe) .
3a/1a4;

«3»
Brnaneer: paGoraer mpu npsiMmoM HaOJFOIEHUH.
3naet: (pakThl, IPHHIIMIIBI, TIPOIECCHI, OOITUE TIOHATHS B Ipeeaax
00J1aCTH MCCIIEI0BAHUS,
Ba3oBblit YMeeT: auana3oH NPaKTHIECKUX YMEHUHN, TPeOYeMBbIX JJIsi PeIICHUS
(BOCHpOI/I?;BeI[eHI/Ie) OIMPEACTICHHBIX np06neM B o0Jractu HCCJIICIOBAaHUA,

«d» Bnaneer: Oeper 0TBETCTBEHHOCTH 3a 3aBEPIIICHUE 331a4 B
WCCIIeIOBAaHHH, TIPUCTIOCA0IMBACT CBOE TIOBEJICHUE K OOCTOSTEIILCTBAM B
peleHr  mpoodemM
3Haet: pakTHUECKoe M TEOPEeTHIECKOe 3HAHUE B Mpeeaax odnacTu

Bricokuii HCCIICIOBAaHMSI C MIOHUMAHUEM T'PaHHI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) | YMEET: IMana3oH NPaKTHIECKUX yMEHUH, TpeOYEeMbIX [/ Pa3BUTHS
«5» TBOPYECKUX PEHICHHIT, a0CTparupoBaHus IPoOIeM;
max 6ast Brageer: koHTpoMMpyeT paboTy, MPOBOJUT OIEHKY, COBEPIICHCTBYET

JEHCTBUS PaOOTHI

MakcumanbHOE KOTMYECTBO OAIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPHUTEPHIO «BBICOKHII.




7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI
7.1 IlepeuyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NIPH OCYLIECTBICHUH

0o0pa30BaTe/IbHOIO MpoLecca N0 JHCHHUIIIMHE
B mpomecce oOydeHHs WCIONB3YIOTCS AKTUBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TEeXHOJIOruH ((POpMBI IPOBECHUS 3aHATHUI):

-JIeKIUH, PpOHTATBHBIE ONPOCH], MPE3CHTAINH U 3aI[UTa MUHU-TIPOEKTOB;

-Kelic-cTaau (pa300op KOHKPETHBIX CHUTYaIui),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alli CaMOCTOSTENIFHONW yUeOHO-TTO3HABATENbHON AEATENbHOCTH (WHIMBHyalbHbIC

JIOMaITHUE 3aJIaHMs ).



