COYMHCKHUM MHCTUTYT (PAJTHAJ)
(henepaabHOTO rocyIapcTBEHHOT0 ABTOHOMHOIO 00Pa30BaTEILHOTO

_ YupexJeHusl BbICUIEro 00pa3oBaHusl
«POCCUUCKHUU YHUBEPCUTET APYXKBblI HAPOJIOB»

Otnenenue cpeaHero NpodecCHOHAIBHOTO 00pa30BaHUs

JIOKyMEHT MOAMUCAH MPOCTOH 3MEKTPOHHOH MOANUCHIO
Nudopmauus o BIagenbue:

®UO: Merenko Anexcanap Tumodeeuy

JlomxHOCTB: {lupexTop

Jlata mognucanus: 28.03.2022

YHUKaIbHBIH TPOTrPAMMHBIH KIIIOY:
28acbc88a6d3cel1b5b99250119a43df0be7b81d

PABOYAS MTPOIT'PAMMA YYEBHOUW JUCIHATIINHBI

"EcrecTBO3HaHUE"

(HauMeHOBaHHE TUCIIUTIITHHBI)

OcBoenne y4e0HOM THCIUIIIMHBI BeAETCH B PAMKAX peaju3alui OCHOBHOH 00pa3oBaTe/IbHOM
NMporpamMMsbl cpeaHero npogeccuoHajabnoro oopaszosanusa (OII CI1O):

54.02.01 [wuzaita (110 oTpaciisam)

(xon 1 HanMeHoBaHMe crienuansHocTH/Mpodeccun OIT CITIO)

KBanupukanus:

JA3anlHEp

(HaMMeHOBaHHE KBATH(DHKALNH)

Coumn,
2022 1.



1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.10 EcrecTBo3Hanmne
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Mporpamma yuebuou muctmmmmmabl OY/[.10 EcTecTBo3HaHWe SBIETCS 9acThIO MPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cneruanpaocTh 54.02.01 uzaita (o orpacnsm) (nmpukas Munobpuayku Pocecnu ot 23.11.2020
r. Ne 658)"

[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 y4yeOHO# ANCHMILUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHEHAJINCTOB
Cpe/IHero 3BeHa.

Vuebnas mucumminHa OVY]I.10 EcrtectBo3nanme BxomutT B 1ukin OO0mieoOpazoBaTenbHOM
MTO/ITOTOBKH.

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:

O0BeM mporpamMmsbl 78 4acoB, B TOM YHCIIE:
ayTUTOPHON y4eOHON Harpy3ku oOydaromierocst 78 4acos;
caMoCTOsTeNbHOU paboTsl oOydaromerocs () gacos.

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

Tabnuya 1. Buowst yuebnou pabomst no nepuodam oceoerus OOILI CI1O ons ghopmel 0byuenus -
ouHas.

Bux yueGHoii padorni ]:fcerl:)’ Cemertpl-bi)
T 2 2
KonrakrHas (aynuTopHas) paGora (Bcero) 78 78 | 34
B TOM YHCIIE: - - - - - - -
JeKIHMH (€CIIH MPEAYCMOTPEHO) 32 32 -
B TOM YHCIIE B JOpME MIPAKTHIESCKOU TIOATOTOBKHI
(ecim IpexyCMOTPEHO) i - B
nabopaTopHbIE 3aHATHSA (ECTTH MPETYCMOTPEHO) = = =
B TOM 4HCIIe B JOpME MPAKTHUECKON TTOATOTOBKH
(ecim mpexyCcMOTPEHO) B B B
MPaKTUYECKUE 3aHATH (€CIIM MPEIYCMOTPEHO) 46 46 34
B TOM YHCIIe B JOpMe MPAKTHUECKON TTOATOTOBKH
(ecim mpexycMOTPEHO) ) ) )
CamocrosnTenbHas padora o0yuaronierocs (Bcero) - - 4
B TOM YHCIIE! - - - - - - -
B (hopMe IPaKTHYECKOH MOATOTOBKU
(ec mpeayCMOTPEHO) B B B
YacoB Ha KOHTPOJIE: - - 18
[TpomesxyTounas arrectamnusi B hopme: (3auer/mud3auer/ i 320 | Dx
SK3aMeH )
Ob6u1as TPyIOEMKOCTh qac 78 78 | 56




2.2. TemaTtuueckuii niIaH u cogep:xkanue ydeonom qucuumianasl OY/[.10 EcrecTBo3Hanue

Tabnuya 2. Cooepoicanue oucyunaunvl/MJIK no euoam yuebHotl

HANMEHOBAHUE PA3IEJIA TUCIHAITIINHBI Bun yue6noii
B Kos1-Bo yacos
Coaep:kanue pasziea (TeMbl) pao
EcrecTBO3HAHHNE 78
Tema 1. Beenenmue. Jlek | 2

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 | 4

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 | 2
VccrnienoBanue 3aBICMMOCTH CHIIBI TPEHHUA OT Beca Tena. Pemenne 3amad.
Tema 3. OcHOBBI MOJEKYISIPHOM (PU3HKM W TEPMOIMHAMIKH. | Jlex | 4

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 | 2

SBnenus TOBCPXHOCTHOI'O HATAXKCHUA U CMa4YUBaHUA.

Tema 4. OcHOBBI IEKTPOTUHAMHKH. | Jlek | 4

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 | 6

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

Tema 5. O0mas 1 HeopraHuyecKas XUMHs. | Jlex | 4

IIpenmer xummnn. BemectBo. AToM. Monekyna. XuMHUYECKHH JIEMEHT U (POPMBI €T0 CYIIECTBOBAHHS.
IIpocTsle u cnoxkHbIe BemecTsa. OTkpseiThE [leprnoauueckoro 3akona. Ilepuoandeckas cucreMa
xumugeckux 3neMenToB [l. Y. Menneneesa. 3nauenue [lepromiraeckoro 3akona u [lepuommaeckoi
cucrtembl xumuaeckux anemenToB . . MenaeneeBa i pa3BUTHsI HAyKU U IOHUMaHUS XUMUYECKON
KapTUHBI MUpa. KoBaneHTHas cBA3b: HenoysipHas u nossipHasi. lonHas cBa3b. KaTuoOHBI M 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, COJIM. BakHelIne COCUHEHUS METAJLIOB U
HEMETAJIIOB B IPUPOJIE U XO3SIICTBEHHOM NEATENHHOCTH YEI0OBEKA.

Tema 5. OOmas 1 HeOPraHMYECKast XUMUSL. | IIp | 10

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

Tema 6. Opranudeckast XUMHSL. | Jlex ‘ 4

OCHOBHBIE ITOJIOXKEHUS TCOPHH CTPOCHUS OPraHUYECKUX COSAMHEHHH. MHOroo0pasne opraHm4ecKux
coenquHeHui. [TorsTue uzomepuu. Yresonopoasl. IlpeaenbHbie 1 HEMPEAEIbHbIE YITIEBOIOPOIBI.
Peaknusa nonumepusannu. [IpupogHbie HCTOYHUKA 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. AJIKOTOIM3M U €r0 OTpaKCHHE B IPOU3BEACHHUAX XyJOKECTBEHHON JINTEpaTyphl U
HM300pa3UTENILHOTO HCKYCCTBA. YITIEBOIBI: TIIOKO3a, Kpaxmall, HEeJUTI0N03a. A30TCoAepIKaline
OpraHHYeCKUe COCAUHEHHs. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u Ononorunyeckas QyHKIUSI
0€JIKOB.

Tema 6. Opranudeckas XUMHS. | Ip | 4

Perrenne 3a1a4 Ha BBIBOJT MOJIEKYJIAPHOH (hOPMYITBI OPraHIMYECKOTO BEIECTBA. PelIeHne reHeTHIeCKIX
LIEMIOYEK.

Tema 7. X¥MHS ¥ KHU3Hb. | Jlex | 2

XWMHASA 1 OPTaHU3M Y€I0BeKa. XUMUYIECKHE MIEMEHTHI B OpraHn3Me denoBeka. OprannvecKue u
Heopranuyeckue BemecTsa. OCHOBHBIC JKU3HEHHO HEOOXOIUMBIC COSTHHEHUS: OCITKH, YIIICBO/IB, JKUPEI,
BUTaMHHBI. YIJIEBOAbI — IJIABHBIM UCTOYHUK DHEPTHH OpraHu3ma. Poib >KHPOB B OpraHu3Me.
XO0IECTEpUH U €T0 POIIb B 300POBbE YeI0BEKa. MUHEpaIbHBIE BEIECTBA B IPOAYKTaX NUTAHMUS,
nuieBsle 1ob6asku. COaaHCHPOBAaHHOE MUTAHKE.

Tema 7. Xumus B ObITy. | Tlp | 4

Xumust B ObiTy. Boma. KauectBo Bozbsl. Moronme u quctsingue cpenctsa. [IpaBuna 6e3onacHoi paboTsl co
cpencTBaMu OBITOBOM XHMUU.

Tema 8. Knerka. | Jlex | 2

Uctopus n3ydenns kineTkn. OCHOBHBIE MOMOKEHHSI KIIETOYHOM Teopuu. Kitetka — cTpyKTypHO-
(dyHKUIMOHABHAS (AJIEMEHTapHas) euHuUIa ku3Hn. CTpoeHue KieTkh. [IpokapuoThl M SyKapHOTH —
HHU3IIUEC U BBICHINE KJICTOYHBIC OPTaHU3MBI. OcHOBHBIE CTPYKTYPHBIC KOMIIOHCHTEI KJIICTKH 3YKapHUOT.
Kneroanoe simpo.

Tema 8. Knetka. | IIp | 4

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

Tema 9. Opranusm. | Jlex | 2

Opranunsm — enuHoe nenoe. MHorooOpasue opranu3mMoB. OOMEH BEIIECTBOM U SHEPTHEH C
OKpY’KalolIeH cpeoi KaKk HeoOX0IUMOe YCIIOBHE CYIECTBOBAHHUS KUBBIX cucTeM. CIIOCOOHOCTH K
CaMOBOCIPOU3BECHHIO — OJ{HA U3 OCHOBHBIX 0COOEHHOCTEH JKHUBBIX OPraHU3MOB. JlefeHne KIeTKH —
OCHOBA POCTa, Pa3BUTH U Pa3MHOXKEHHS opraHu3MoB. becnonoe pasmuokenwue. IlonoBoii mpornecc u
MoJI0BOE pasMHOXeHHE. OIUIOIOTBOPEHUE, €r0 OMOIOTHYECKOe 3HAUYCHHE.

Tema 9. Opranusm. | IIp | 4

Perrenme SJICMCHTAPHBIX TCHCTHUYCCKUX 3a1a4.




Tema 9.1. Bug. | Jlek | 2

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. DkoCHCTEMBI. | Jlex | 2

[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. DKOCHCTEMEI. | Ip | 4
Pemienue SKOIOTHYECKUX 3a/ad.
3auer. | Tlp | )

* - Jlex — nexyuu, Ilp — npakmuueckue 3ansmus, CP — camocmosmenvuas paboma; JIP —
nabopamopHvle padbomai.

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

Jiist peanu3aniy MpoTrpaMMbl y9eOHOW AUCIMILINHBI IPEIyCMOTPEHBI CIIEUAIbEHBIC TTOMELICHHUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBI CIICIIHAITEHOCTH.

Tabnuya 3. Mamepuanorno-mexunuueckoe obecneuerue OUCYUNIUHDBL

Tun aynuropun OcHauleHne ay1uTOPpUU
Cnenunajau3npoBanHoe yuedHoe oGopyroBanue, [10 n maTepuanl
AJI5l OCBOEHMSI IHCHMILUIHHBI (IIPH HE0OX0AUMOCTH)




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

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl
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P€Cprbl qubopmauuoHHo—maaer«mmwnumuuo;woﬁ cemu «I/[HmepHem»:

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

- OBC Znanium https://znanium.ru

- OBC «YHuBepcurerckas oubnuoreka onnaia» http://biblioclub.ru

- O6pazoBarenbHas iatdopma FOpaiit https://urait.ru

- OnekrponHo-6udmotreudnas cucrema PY/IH — 5bC PY]IH http://mega.rudn.ru/MegaPro/Web

2. basbl JaHHBIX U TOMCKOBBIE CHCTEMBI:
- YueOnbIii mopran uacTUTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuanst 015k 0OYUAIOUUXCS

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 oyeHka pe3ynibmamos 0C80eHUs. OUCYUNTUHBL

Pesyabrarsl 00yueHus ®opMBbI H METOAbI KOHTPOJISI H OLCHKH
(ocBOCHHBIC YMEHH S, YCBOCHHBIEC 3HAHUSA) pe3yJibTaToB 00y4eHust

3HaHuA: Ananus u OLICHKA BBITTOJIHEHUS
CMBICJI IIOHSITUI: €CTECTBEHHO-HAYyYHbII METO/l |MHAWBHIYAIbHBIX 33/IaHUH, PACYCTHBIX PaldoT,
IIO3HAHMS, JJIEKTPOMArHUTHOE MOJIE, OTIpOC, TEMAaTHUYECKUH TUKTaHT,

3JIEKTPOMAarHUTHEIE BOJIHBI, KBAHT, KOHTpOJIbHAsI paboTa, TMpaKTUYEeCKUE 3aHSATHA,
nepnomzmecm/lﬁ 3aKOH, XMMHYCCKasA CBA3b, JIOMAaIIHHUE pa60T],1, KOMIIBIOTEPHOE
XUMHYCCKas peaKiusia, MaKpOMOJIEKYJia, 66JIOK, TECTUPOBAHUE, B3aHMOKOHTpOJIb u
Karaumsarop, GepMeHT, KIIeTKa, CaMOKOHTpPOJIb  CTyaeHToB. IlomHora u
maddepennmarys kierok, JIHK, supyc, rPpaMOTHOCTb  IOJATOTOBIEHHBIX  JOKIJIAJOB,

Ononornyeckas SBONIOLHS, OHOPA3HOOOPA3HE, |coobIIeHNUI, TPe3eHTaLIHiL.
OpraHu3M, TOMYJISIHs, YIKOcucTeMa, buocdepa,
SHTPOITHUS, CAMOOPTAHU3ALINS;

BKJIQ/I BEIMKUX YYCHBIX B (POPMHUPOBAHUE
COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTHUHBI
MUDpA.




Ymenust:

MPUBOIUTH MPUMEPBI IKCIIEPUMEHTOB H(UJIIN)
HaOJIFOIeHNH, 000CHOBBIBAIOIINX: ATOMHO-
MOJIEKYJIIPHOE CTPOEHUE BELIECTBA,
CYLIeCTBOBAHHE JIEKTPOMArHUTHOTO MOJIS U
B3aHMOCBSI3b IEKTPUUECKOTO U MAarHUTHOTO
TI0JIEH, BOJTHOBBIE U KOPITYCKYJISIPHBIE CBOUCTBA
CBeTa, HEOOPAaTUMOCTD TEIIOBBIX ITPOLIECCOB,
KJIETOYHOE CTPOEHHUE KMBBIX OPraHU3MOB,
porb JJHK xak HOCHTENS HaclIeICTBEHHON
uHpOpMaIuu, 3BOIFOLMIO 5KMBOW ITPUPOJIBI,
MIPEBPALIEHUS SHEPTHH U BEPOSITHOCTHBIN
XapakTep MPOLECCOB B )KUBOM U HEKUBOU
MIPHPOJIE, B3aUMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BIUSHUE JESITEIbHOCTH YEI0BEKa
Ha DKOCUCTEMBI;

OOBSACHATH TPUKITATHOE 3HAYCHUE BAKHEHIITIX
JIOCTH)KEHUH B 00J1aCTH €CTECTBEHHBIX HayK
JUISL: pa3BUTHSI SHEPTE€TUKHU, TPAHCIIOPTa U
CPE/ICTB CBSI3HU, ITOJyUEHUSI CHHTETUYECKUX
MaTepUAJIOB C 3a/IaHHBIMU CBOMCTBaMH,
CO3IaHHs OMOTEXHOIOTHIA, JICICHUS
MHQPEKIIMOHHBIX 3a00JI€BaHN, OXPaHBI
OKpPY>KAIOLIEH CPEJIbI;

BBIJBUTaTh I'MIIOTE3bl U IpeuIararh IyTH UX
IIPOBEPKH, J€JIaTh BBIBO/BI HA OCHOBE
IKCIIEPUMEHTAIbHBIX JaHHBIX,
[IPEJICTABICHHBIX B BUJIC rpaduka, TaOIUIIbI

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE

IIpakTdeckuil ONBIT:

HaGmronenne, KOHTpONb IpemofaBaTels 3a
JeSITeTPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKa ONTHMAJIbHOCTH METo/a PpEeLICHHS
3aja4, BBITIOTHEHHE 17} 3ammTa

WHANBUIYAJIbHBIX 3aJaHUMN.

5. KOMIIETEHIIUA OBYYAIOUIETI'OCS, ®OPMUPYEMBIE B PE3VJIBTATE

OCBOEHUSA JUCHHUITJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuti

Ind Pe3yabTaThl (KOMIIETEHIINH)
P OcHOBHBIE MOKA3aTeJIH Pe3yJIbTATOB NOJAT0TOBKHU
OK 01 Bui6upars croco0b! penreHus 3a1a4 npogeccHOHAIbHOI AesiTeIbHOCTH
) NPHUMEHUTEIbHO K Pa3JIHYHbIM KOHTEKCTaM;

3HaTh:

aKTyaJIbHBIH TPO(EeCCHOHANBHBIA 1 COLUAIBHBIH KOHTEKCT, B KOTOPOM HMPUXOHUTCS paboTaTh U KUTh;,
OCHOBHBIC HCTOYHUKH HH(OPMALIMU U PECYPCHI VI PEIICHUs 3a1ad U MpodieM B podecCHoHaIEHOM H/
VI COITMAJIEHOM KOHTEKCTE; AJITOPUTMBI BBITIOIHEHHS PaboT B NPOECCHOHATBHOM U CMEXHBIX
o0nacTsix; MeToAbI paboThl B IPO(eCCHOHATILHON M CMEKHBIX c(epax; CTPYKTYpy ILIaHa JJIsl pELICHUS
3a1a4; HOPSIOK OLICHKH PE3yJIBTAaTOB PEUICHU 3a/0a4 MPOo(eCCHOHAIBHON ASSATEIbHOCTH.




YMeTs:

pacrio3HaBarh 3a7aqy H/UiIH MpoodieMy B IIpo(ecCHOHAITBHOM H/HITH COLIMAaTbHOM KOHTEKCTE,
aHAITM3UPOBATH 3aaqdy H/HIH TPOOIEeMy U BBIACIATE €€ COCTABHBIE YaCTH; ONPEIEIIATh dTAllbl PELICHUS
3a7a4m; BBIABIATE M A (QEKTUBHO UCKaTh HH(POPMAIHIO, HEOOXOAUMYIO AJIsl PELICHUS 3a1a4H U/ UiIH
MPOOIIEMBI; COCTaBUTH TUIAH JEHCTBUS; ONPEACIUTE HEOOXOANMBIC PECYPCHI; BIAJICTh aKTyalbHBIMU
METOIaMHU paboThI B IPO(eCCHOHANBHOM U CMEXKHBIX cepax; pealn30BaTh COCTABICHHBIN TIJIaH,
OLICHUBATH PE3YIIBTAT U IMOCIEACTBUS CBOMX JCHCTBUI (CAaMOCTOATEIILHO WIIU C TIOMOIIBIO HACTABHUKA).

OK 07 ConelicTBOBATH COXPAHEHHIO OKPYKAIOIIIEH cpe/ibl, pecypcochepe:KeHHIo,
) 3¢ (peKTHBHO 1elCTBOBATH B YPe3BbIYAHHBIX CHTYAIHSAX;

3HaTh:

MpaBHIIa YKOJIOTUYECKOI 0€30MaCHOCTH MPHU BeICHHUHU MPO(PECCHOHATBHOMN IEATEIIbHOCTH; OCHOBHBIE
pecypchl, 3a/1eiiCTBOBaHHBIC B PO ECCHOHATIBHOM JEATEIbHOCTH; ITyTH 00eCIIeueHuUs
pecypcocOepeKeHHsL.

YMerTs:
coOIr0aTh HOPMBI SKOJIOTHYECKOH 0E30MaCHOCTH; OMPE/IEIIATh HAIPABICHHUS PECypPCOCOCPEIKEHHS B
pamkax po)eCCHOHATBLHOM ACITEIBHOCTH M0 CIeIHATLHOCTH.

OK 02 OcymiecTBIsITh NONCK, AHAIN3 U HHTEPNPETAIMIO HHGOPMALIHH, He00X0IMMOH
) IJIsl BBINIOJTHEHH 3a1a4 NpogecCHOHAIBLHOM /IesiTeIbHOCTH;

3HaTh:
HOMEHKJIATypa HH(POPMAIIHOHHBIX HCTOYHHKOB IIPUMEHEMBIX B MPO(ECCHOHATBHOMN IEATEIbHOCTH,
MIPHEMBI CTPYKTYpHUpOBaHus nHpopManuu; Gpopmar opopMICHIS Pe3yIbTaTOB MONUCKA HH()OPMAITHH.

YMeTh:

OTPEIENATh 3aIa9H IS IIOMCKa HHPOPMAITH; OTPEICIATH HEOOXOAMMBIE MCTOYHIUKHA WH(POpMAIIH;
IJTAHUPOBATH MPOIIECC MTOUCKA; CTPYKTYPHUPOBATH MOYyIaeMyI0 HH(POPMAITHIO; BRIICIATh Hanboee
3HAYUMOC B MIEPEIHE WHPOPMAUH; OIICHUBATH MPAKTHYCCKYIO 3HAUMMOCTh PE3YJIbTaTOB IIONCKA;
oopMIIATE pe3ysIBTaThl TIOUCKA.




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

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



