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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
01.01.04 EcrecTBO3HAHHE
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOHOU mucrurumabl O/].01.04 EctecTBo3HaHME SBISETCA YaCTHIO MPOTPAMMEI
MOJITOTOBKM CHEIUAJINCTOB cpefHero 3BeHa B cooTrBeTcTBHH ¢ DPI'OC "denepanbHbIil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cneruanpioctn 54.02.02 JEKOPATUBHO-ITPUKIIAZTHOE NCKYCCTBO U HAPO/IHBIE
IMTPOMBICJIbI (ITO BUJJAM) (mpuka3z Munobprayku Poccun ot 17.10.2014 . Ne 1389)"

1.2. Mecto yueOHOIl TMCHUIJINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
CpeIHEero 3BeHa.

Vuebnas mucnmrmummaa OJ[.01.04 EcrectBo3nanme Bxomutr B nukn OOmieoOpazoBaTenbHON
MOJITOTOBKH.

1.3. LHeau u 3agauu — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHMS YUeOHOH AUCHHMIIIHHBI.

OcHOBHast 1enmp — CHOCOOCTBOBAaTH (POPMUPOBAHHIO OOIMUX W NPOPECCHOHAIBHBIX
KOMITIETEHIIUHN TIOCPEICTBOM IPHOOPETEHNS 3HAHUHN, YMEHHI U HABBIKOB.

B pe3yabTaTre ocBoeHMs Y4eOHOMH AMCHMILIMHBI CTYIEHT J0/KeH 3HATh:

OCHOBHBIC HayKH O TPUPOJIE, X OOIIHOCTh M OTJIMYHS; €CTECTBEHHOHAYYHBI METOJ| ITO3HAHUS
U C€ro COCTaBJIAKOIINC, C€AUHCTBO 3dKOHOB IPUPOALI BO BCCHCHHOﬁ; B3aUMOCBS3b MCKIY
Hay4YHbIMHU OTKPBITUAMU H PA3BUTHECM TCEXHUKH H TGXHOJ’IOI’Hﬁ; BKJIaJ BCIMKHUX YYCHBIX B
(hopMHpOBaHUE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MUPA.

B pe3yibTaTte ocBOeHHMS Y4eOHON AMCHUILINHBI CTYIEHT J0J’KEH YMETh:

OpPHEHTUPOBATHCS B COBPEMEHHBIX HAyYHBIX MOHATUAX U MH(OPMALIMU €CTECTBEHHO-HAYIHOTO
copep)kaHus; paboTaTh C €CTECTBEHHO-HAYYHON WH(pOpPMAIUEH: BIaJeTh METOJAMH TIOMCKa,
BbBLICIATH CMBICJIOBYHO OCHOBY H OILCHHUBATH JOCTOBCPHOCTH I/IH(i)OpMaIII/H/I; HCIIOJIB30BaTh
€CTCCTBECHHO-HAY4YHbIC 3HAHHSA B HOBCGHHGBHOﬁ JKU3HH OJI1 obecrieuenust 0e€30IACHOCTH
JKU3HEACATEIIbHOCTH, OXPaHBbI 37I0POBbS, OKPYKAIOIIEH CpeJIbl, SHEPrOCOEPEIKSHHUS.

B pe3yabTrare ocBoeHHs YUeOHON IMCHUILIMHBI CTYICHT J0/KEeH HMeTh HABBIKH M (HMJIN)
OIIBIT AeATEIbHOCTH:

1.4. Pexomenayemoe KOJIMYECTBO YACOB HA OCBOEHHE NMPOrPaMMbl YUeOHOM ANCHUIINHBI:

O6bem mporpammsl 162 gacoB, B TOM 4HCIE:
ayMTOPHON y4eOHOI Harpy3ku oOyuatomierocst 113 gacos;
caMOCTOsATeNIbHOW paboThl oOy4aromerocs 49 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOM JUCIUAILIUHBI
2.1. O6beM yueOHOM AMCHUIIMHBI U BUABI y4eOHO#l padoThI

Tabnuya 1. Buowl yuebnoii pabomsi no nepuooam oceoeruss OOII CI1O ons popmel 0Oyuenus -
OUHASL.



Bux yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
2 2

KonrTakTHasn (aynuropHas) padora (Bcero) 113 113 | 34
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) 113 113 -

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

(ecim TIpEyCMOTPEHO) } } }
JabopaTopHbIe 3aHATHA (C€CITH MPEAYCMOTPEHO) - - -

B TOM 4HCIIe B OpME MPAKTHUSCKON TTOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) - - 34

B TOM YHUCIIe B JOpMe MPAKTHUECKON TTOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocTosnTenbHas padora odyuarnierocs (Bcero) 49 49 4
B TOM YHCJIC: - - - - - - -

B (hopMe MPaKTUICCKOH MOATOTOBKH

(eciu mpeyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: - - 18
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
9K3aMEH)
OO01ast TPYI0EMKOCTh qac 162 162 | 56

2.2. Temaruueckuii mjian u coaep:xkanne yueonoi qucuuminnsl 0/1.01.04
EcrecTBO3HAHHE

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAUMEHOBAHMUE PA3JIEJIA JUCHHUAIIJIMHBI B yue6uoii
6 2 Koj1-Bo yacoB
Copep:xanue pa3aeia (TeMbl) PaooThI
Pazgen 1. ®usuka 65
Bsenenue Tlex )

Pusnka — pyHmaMeHTanbHAA Hayka O TIpupoze. EcTecTBeHHO-HAYyYHBIH METO IO3HAHMS, €TO
BO3MOKHOCTH M TPAHUIIBI TPUMEHIMOCTH. DKCIIEPHMEHT ¥ TEOPHUS B MPOLIECCE TTO3HAHU IPUPOJIBI.
MopenupoBanue (pU3HUECKUX SBICHUH U npoueccoB. EcTecTBeHHO-HayYHas KapTHHA MHpa U €¢
Ba)KHEHIIINE COCTABIAOIME. EMUHCTBO 3aKOHOB PUPOBI U COCTaBa BEL[ECTBA BO BceneHHOM.
OTkpbITHS B (pH3MKE — OCHOBA IMPOTpecca B TEXHUKE M TEXHOJIOTUH ITPOM3BO/ICTRA.

Bsenenue ‘ CP ‘ 1

Pabora c nekunsmMu 1 ydeOHOM TUTEpaTypoil, pelieHue 3aaaq.

1.1 Mexanuka ‘ Jlek ‘ 13

Mexannueckoe guxkenue. Cucrema orcuera. Tpaektopus asmxenus. [lyte. Ilepemenienue.
PaBHOMEpHOE pAMonMHeiiHOE ABIDKeHNE. CKOPOCTh. OTHOCHTENBHOCTh MEXaHUYECKOTO IBHIKEHHSL.
3akoH cnoxeHus ckopocrei. ['paduxu quxenns. CpenHas CKOPOCTh IPH HEPAaBHOMEPHOM JIBHIKCHHH.
MrHoBeHHas ckopocTh. PaBHOyCKOpEeHHOE IPsIMONTMHEHHOE ABMKEHUE. YcKopeHue. CBoOOAHOE maieHne
ten. KpuBonuHeHHOe IBIKEHHE. YITIOBasA CKOPOCTh. PaBHOMEpHOE NBIKEHHE TTO OKPY>KHOCTH.
IlenTpocTpemMuTensHOE ycKOopeHHE. Macca u cuina. BzanmoneiictBue Ten. 3akoHbl quHaAMHUKH. CHITE B
npupoze. Crioco0b! u3MepeHus cuil. MHepuuanbHas cucteMa oTcueTa. 3aKOH BCEMUPHOTO TATOTSHHS.
Hesecomocts. iMmynbc Tena. 3akoH coxpaHeHHUs UMITyIbca. PeakTnBHOE MBIDKEHNE. MexaHndecKas
pabora. MomHoCTh. PaboTa CHIIBI TATOTEHNUS, CUIIBl YIIPYTOCTH M CHITBI TpeHU:A. MexaHudecKas SHEpIHsL.
Kunernueckas sueprus. Kunernueckas sueprus u padota. IloTeHmnmanbHas 3HEpTHs B TPaBUTAIHOHHOM
norte. [lorennmansras sHEprus ynpyro nehopMHPOBAHHOTO Tea. 3aKOH COXPaHEHUS TTOIHOH
MeXaHH4ecKoH 3Hepruu. MccieoBanne 3aBUCUMOCTH CHJIBI TPEHHUS OT Beca Tena. Penienue 3aaad.




1.1 Mexanuka ‘ CP ‘ 5

Pabora ¢ neknusaMu u yaeOHOU TUTEpaTy PO, pemeHUE 3a1ad.

1.2 OcHOBBI MONEKYIAPHON (UZUKH U TEPMOIMHAMUKH ‘ Jlex ‘ 8

ArtoMucTHYECKast TEOpPHsI CTPOCHHUs BelecTBa. HaOmoneHus 1 OnbITH, MOATBEPKAAIOIINE aTOMHO-
MOJIEKYJISIPHOE CTpPOEHUE BemiecTBa. Macchl ¥ pasMepsl MoJIeKyll. TennoBoe ABHKEHHUE YaCTHI]
BelecTBa. bpoyHoBckoe aBuxkeHue. MneanpHslii ras. TeMmneparypa kak Mepa CpeqHell KHHETUYECKOU
9HEpPIUy YacTUll. YpaBHEHHE COCTOSHUS HICANbHOTO Ta3a. M3omnpoueccs u ux rpadukn. O0bsicHeHUE
arperaTHpIX COCTOSTHUH BemecTBa U (Pa30BbIX MEPEX0J0B MEX/Ty HUMU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX ITpeacTaBieHui. CBsI3b MEXXIY AaBICHHEM U CpeIHEH KHHETHIECKOU YHEPTHEH MOTIEKYI
rasza. Pabora raza. Mozens skuakocTh. [loBepXHOCTHOE HaTsDKeHHE B cMadnBaHue. Kpucrammiaeckue u
amop¢Hbie BemecTsa. JKuakue Kpucrauisl. BHyTpeHHss sHeprus. Pabora u Temooraga Kak crocoOsl
M3MECHEHHS BHYTpEeHHeH sHepruu. IlepBblil 1 BTOpoil 3aKOHBI TEpMOAUHAMUKY. [IpuHIMIBL AeicTBUA
temnoBbix MamuH. KIT/[ TennoBsix apurareneid. TennoBble MalluHbL U UX IPUMEHEHHE. DKOJIOTHYECKHE
MpoONEMBI, CBA3aHHBIE C TIPUMEHEHHEM TEIUIOBBIX MAIlliH, U IPOOIEMBI DHEPTOCOEpEIKSHHUS.

1.2 OcHOBBI MONEKYIAPHON (UZUKH U TEPMOIMHAMUKH ‘ CP ‘ 4

Pabora ¢ ilekusAMH 1 Y9eOHOH TUTEpaTypoii, pelicHHE 3a/1a4.

1.3 OCHOBBI ANEKTPOAMHAMUKA ‘ Jlex ‘ 12

BsaumozeiicTBre 3apsKCHHBIX TENN. DIEKTPHICCKHH 3apsaa. 3aKOH COXPaHEHUS IMEKTPUIECKOTO 3apAa.
3axoH Kyrnona. DnekTpocTaTHIecKoe 1MoJIe, ero OCHOBHBIE XapaKTEPUCTHKH U CBSI3b MEX/y HUMHU.
[IpoBOOHUKH 1 H30IATOPHI B ANIEKTPOCTATHIECKOM T10JI€. DIEKTPUYECKas EMKOCTh KOHJEHCATOpa.
DHeprus >MeKTpocTarndeckoro mons. [locTosHAb snekTpraeckuii ToK. Cuia Toka, HallpsHKCHHE,
NIEKTpUYEcKoe conpoTunieHne. 3akoH Oma i ydacTKa ey U MOJTHON dIeKTprueckoi renu. Padora
1 MOIIIHOCTb OCTOSIHHOTO ToKa. 3akoH J[xoyns—IJlenna. TenmoBoe AeiicTBUE SIEKTPUIECKOTO TOKA.
DNEKTPUIECKHUI TOK B pa3IMIHBIX cpefax. MarHuTHOE TOJI€ U €T0 OCHOBHBIE XapaKTEPHUCTHKH.
JlelicTBHEe MarHUTHOTO TIOJIA HAa TPOBOTHUK C TOKOM. 3aKkoH AMmmepa. Dnekrpoasurarens. Cra
Jlopenna. SIBneHNE MEeKTPOMarHUTHOW HHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOH HHAYKuH. [IpaBuio
Jlerna. Camonsaykus. UHAYKTHUBHOCTE. DHEPTHA MarHUTHOTO TIOJIS.

1.3 OCHOBBI 2IEKTPOANHAMUKHA | CP ‘ 4

PaGora ¢ ekusamMu 1 y4eOHOI TUTEpaTypoil, pelieHHe 3a1ay.

1.4 Konebauus 1 BOIHBI ‘ Jlex ‘ 4

Ceobonnble konebanus. [lepuox, yactora 1 amrnTyna koinebanuid. ['apMoHUYecKre KoleOaHMsL.
MexaHn4uecKHe BOJIHBL M MX BU/BL. 3BYKOBBIE BOJIHBL. YIIBTPAa3BYKOBBIE BOIHBL. YIBTPa3BYK U €r0O
HCIIOJIb30BaHKE B MEAULIMHE U TeXHUKe. CBOOOHBIC ANICKTPOMarHuTHBIE KojeOanus. KonebaremsHbIi
KOHTYp. DIEKTPOMarHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BONHBI. CKOPOCTh 2IEKTPOMArHUTHBIX BOJIH.
PasButne mpencrapneHuii 0 mpupoae CBeTa. 3aKOHbI OTPaXEHUs U penomiieHus ceera. opmyna
TOHKOM JTUH3BI.

1.4 Konebauus 1 BOJHBI ‘ CP ‘ 2

PaGora ¢ ekusamMu 1 y4eOHOI TUTEpaTypoil, pelicHHe 3a1a4.

1.5 DnemenTHI KBaHTOBOI (pHU3HKH ‘ Jlex ‘ 4

PaBHOBecHOE TemnoBoe uznydenne. Kpantosas runoresa [Tnanka. @orosnekrpuueckuit 5 hexT.
VYpaBrenne DiHmTelHA U1 BHEMTHETO (oTod(pdexra. PoroH. [laBnenne cBera. [lyannsm cBO¥CTB cBeTa.
Mopenu crpoenus aroma. OnsiT Pesepdopaa. [Toctynarst Bopa. O0bsicHeHHE THHEHYATOTO CIIEKTpa
BOJIOpO/Ia Ha OCHOBE KBAaHTOBBIX NMOCTyIaToB bopa. ITormoienne u ucmyckanme cBeTa aToMOM.
Kgsanrogas sueprus. [Ipuanmmn neicTBus u ucrionb3oBaHue gaszepa. Onrudeckast CEKTPOCKOIHST KaK
METOJ U3ydeHHs cocTaBa Beniectsa. CocTaB M CTPOCHHE aTOMHOTO sAapa. CBOWCTBA SIIEPHBIX CHIL
OHeprus cBs3u U AePEKT MacChl aTOMHOTO Aapa. PaguoakTnBHOCTE. BHIBI painoakTHBHBIX
MpEeBpanICHUN. 3aKOH PagHOaKTUBHOTO pacmajga. CBOHCTBA HOHU3UPYIOMUX SAIEPHBIX U3TyUCHUH.
PannoakTuBHBIE U3ITyUYE€HHS U UX BO3JEHCTBHE Ha )KUBbIE OPraHU3MBbL. S aepHble peakuuu. SnepHas
PHEpreTukKa. DeMeHTapHbIe yacTHObl. DyHTaMeHTaNbHBIE B3aNMOICHCTBHA.

1.5 DneMeHTHI KBaHTOBOW (PU3MKH CP 2

Paborta c iekuuaMu 1 y4eOHOM JIUTeparypoi, perieHne 3a/1aq.




1.6 Bcenmennas 1 ee DBOIIOLUS ‘ Jlex ‘ 2

Crpoenue u passutue Beenennoit. Monens pacumpsonierica Beenennoit. [Iponcxoxnenne Comrednoit
cuctembl. CoBpeMeHHas (pu3ndecKas KapTHHA MUPA.

1.6 Bcenennas u ee 9BOIIOLAS ‘ CP ‘ 2
Pabora c iekuusaMu 1 yaeOHOM JIUTeparypoi, perieHne 3a/1aq.

Pazngen 2. Xumus 38

2.1 OG11ast 1 HeOpraHUYECKast XHMHUS Jlex ‘ 14

IIpenmer xummnu. BemectBo. AToM. Monekyna. XuMHUYEeCKHH JIEMEHT U (POPMBI €T0 CyIIECTBOBAHUS.
IIpocTsle u cnoxkHbIe BemecTsa. OTkpuiThE [leprnoauueckoro 3akona. Ilepuoandeckas cucrema
xumugeckux sneMenToB [l. Y. Menneneesa. 3nauenne [lepromiraeckoro 3akona u [lepuommraeckoi
cuctembl xumuaeckux anemeHToB . . MenneneeBa i1 pa3BUTHsI HAyKU U IOHUMaHUS XUMUYECKON
KapTUHBI MUpa. KoBaneHTHas cBA3b: HenossipHas u nossipHasi. lonHas cBa3b. KaTuoHBI M aHUOHBI.
Merannudeckas cBsi3b. Bogopoanas cBsi3b. Boja B mpupoe, ObITY, TEXHUKE M Ha TIPOH3BO/ICTBE.
Ouzndueckue U XUMUIeCKHe CBoMCcTBa Boabl. OnpecHenne Bonabl. Kitaccudukanus HeopraHuIeCKUX
COEIUHEHUH U UX cBoMcTBa. OKCU/IBI, KMCIOThI, OCHOBaHMS, COJIM. BakHelIe COeUHEHUS METAJIOB U
HEMETAJIJIOB B IPUPOJIE U XO35IIICTBEHHOM AEATENLHOCTH YEJIOBEKA.

2.1 OG1ias 1 HEOpraHUYECKAasT XUMHUS ‘ CP ‘ 4

Pabora c nekuusaMu H y4eOHOH TNTEpaTypoil, peleHue 3a1ad.

2.2 OpraanyecKkas XUMHUs ‘ Jlex ‘ 8

OCHOBHBIC ITOJIOYKEHHS TCOPHH CTPOCHUS OPTraHUIECKUX COSAMHEHH. MHOroo0pasue opraHm4ecKux
coenunenuil. [TonsaTue nzomepun. Ymesogopoasl. IlpenensHele 1 HenpeaenbHbIC yIIIEBOAOPOIBL.
Peaxnus nonmuMepusanuu. IIpupoaHsie HCTOYHUKU YIIIEBOAOPOAOB. YIIIEBOAOPOIbI KAK OCHOBA
MEXIYHAPOJHOTO COTPYAHUYECTBA U BAXKHEUIIINI MCTOYHUK (hopMHUpOBaHHs Oromkera PD.
Kucnoponconepxamne opranmaeckre BemecTsa. [IpeacraBureny KHCI0POACOAEPKAINX OPTaHUIECKIX
COEJIMHEHUN: METHIJIOBBIM M 3TUIIOBBIN CITHPTHI, ITTUIEPUH, YKCYCHas KUCIIOTA. JKUPHI KaK CIIOKHBIE
3¢upBI. ATKOTOIN3M H €r0 OTPAKEHHE B IPON3BEACHUAX XyI0KECTBEHHOM JIUTEpaTyphl U
HM300pa3HTENIEHOTO HCKYCCTBA. YIIEBOBI: TIOK03a, KpaxMall, eJUTIoI03a. A30TcoaepIKaline
OpraHuvecKue COCqUHEHUs. AMHHBI, aMUHOKHCIIOTHI, 6enku. CTpoeHne u Ouonormdeckas GyHKIUs
0€eIKOB.

2.2 OpraHnyeckas XuMus | CP ‘ 4

Pabota ¢ neknuaMy U yqeOHOH TUTEPaTypOH, penIeHne 3a1a4.

2.3 Xumus ¥ )KU3Hb ‘ Jlex ‘ 4

XUMUS U OPraHU3M 4YeJIOBeKa. XMMUYECKHEe DIIEMEHTHI B OpraHu3Me deiioBeka. Opranuyeckue u
Heopranudeckue BemecTsa. OCHOBHBIC )KHU3HEHHO HEOOXOAMMBIE COSTUHEHUS: OCIIKH, YITICBOMBL, XKHUPHI,
BUTAMUHBI. YTJIEBOJbI — IMIABHBIA UCTOYHUK SHEPTHH OpraHu3Ma. Poib )HpPOB B OpraHusMe.
XosecTepyH U €ro Poiib B 30POBbE YeI0BeKa. MUHEpaIIbHbIE BEIISCTBA B MPOIYKTAX MUTAHUS,
nuineBbie 106apku. CoanancupoBanHoe uTaHue. Xumus B ObITy. Boga. KagecTBo Bogpl. Motronue u
qucTse cpeactsa. [IpaBuna 6e30macHoi paboOTHI CO CpeACTBAMU OBITOBOM XMMUH.

2.3 XuMus ¥ )KA3HD CP 4

Pabota ¢ neknuaMy ¥ ydeOHOH IUTEpaTypoH, pemieHne 3a1a4.




Paznen 3. Buoaorus 59

3.1 Knerka Jlex 10

Ucropns n3ydernns kietkd. OCHOBHBIC TOJTOXKEHUS KIETOTHON Teopur. KieTka — cTpyKTypHO-
(byHKOMOHABHAS (NIEMEHTapHas) efuHIIA )Hu3HH. CTpoeHue KieTkd. [IpokapruoTsl M 3yKapHOTH —
HU3IIME U BBICIINE KIIETOYHBIE Op-

raan3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMITOHEHTHI KJIETKH dyKapHoT. Kierounoe sipo. @yHkmus sapa:
XpaHEHHE, BOCITPOU3BEICHHE U ITepeada HACICACTBCHHOH HH(POPMAIINH, PETYISILHS XHMUYEeCKON
aKTHBHOCTH KIIeTKH. CTPyKTypa H QyHKIIHH XPOMOCOM. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBL.
buonoruueckoe 3HaUEHNE XUMHYECKHX 3JIEMEHTOB. Heopranugeckue BeniecTa B cocTaBe KiIeTKH. Poib
BOJIBI KAK PACTBOPHUTEIS 1 OCHOBHOIO KOMIIOHEHTA BHYTPEHHEH CpeJibl OPraHU3MOB. YITIEBOIbI U

muru el B kietke. CTpykrypa u 6nomornueckne GyHknun 6enkoB. CTpoeHHEe HYKICOTHIOB U CTPYKTYpa
nonuaykiteoruaabix neneit JJHK u PHK, AT®. Bupycsl u 6akrepuodaru. Hekiierounoe crpoeHue,
YKHU3HEHHBIH UK ¥ €r0 3aBUCUMOCTE OT KJIETOYHBIX (hopM KU3HH. Bupychl — Bo3OyauTen
MH(EKIHOHHBIX 3a00JIeBaHAN; TOHATHE 00 OHKOBHpYcax. Bupyc nMmyHoneduimra genoseka (BUY).
podunakruka BUY-unpekunn.

3.1 Knerka ‘ CP ‘ 4

Pabora c nekuusmMu 1 y4eOHOM TUTEpaTypoil, pelIeHue 3aaaq.

3.2 Opranusm ‘ Jlex ‘ 8

Oprannsm — enuHoe 1esnoe. MEHorooopasue opranu3smMoB. OOMEH BEIIECTBOM U SHEPrHEH ¢
OKpY>KaromIel cpeaoi Kak He0OX0IMMOE yCIOBHE CYIIECTBOBAHUA JKUBBIX cUCTEM. CITOCOOHOCTE K
CaMOBOCIPOM3BEICHHIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH YKUBBIX OPraHU3MOB. JleJIeHHEe KIICTKH —
OCHOBA POCTa, Pa3BUTUs H Pa3MHOKEHUs OpraHu3MoB. becrionoe pasmuoxenue. [TomoBoi nporecc u
M0JI0BOE pasMHOKeHHEe. OIIONOTBOPEHUE, €ro OHOIIOTHUECKOe 3HAUCHHE.

[orsaTHe 00 HHAMBHTyaTbHOM (OHTOTCHE3), SMOPHOHAIILHOM (3MOpHOTEHE3) U TTOCTAMOPUOHATIHLHOM
pasBuTHH. HIHBHIyaTbHOE pa3BHTHE YEIIOBEKA H €ro BOSMOXHBIC HapymeHus. OOIie npeacTaBIeHHs
0 HACIIE[ICTBEHHOCTH U U3MEHYUBOCTHU. [ eHeTHYECKass TEPMUHOJIOIUSA U CHMBOJINKA. 3aKOHOMEPHOCTH
HacnenoBanusa. HacnenoBanue npusHakoB y yenoBeka. [lomossre xpomocomsl. CIIETNIEHHOE C TIOJIOM
HacnenoBanue. HacrnencrBeHHbIe 00I€3HN YelloBeKa, UX MPUIHHEI U poduinakTuka. CoBpeMeHHbIE
MIPEICTaBIICHUS O TeHE U TeHOME. | eHeTHUeCKkne 3aKkoHOMEpHOCTH H3MeHunBocTu. Kimaccudukarus
(hopM H3MEHUYMBOCTH. BiustHNe MyTareHOB Ha opraHusM desioBeka. [Ipeamer, 3agatau u MeTOIBI
cenekuu. [ eHeTHUecKne 3aKOHOMEpHOCTH cenekiun. Yuenue H. M. BaBuioBa o nentpax
MHOT000pa3Hs U MPOUCXOXKICHHUS KYIETYPHBIX pacTeHui. BHOTeXHOIOTHA, ee TOCTIKEHHUS,
MIEePCIIEKTHBEI PA3BHTHA.

3.2 Opranmsm | CP | 4
Pabora ¢ nekuusaMu H y4eOHOU TUTEpaTypo, pelIeHue 3a1ad.
3.3 Bux | Jlex | 10

DBOIOIUOHHAS TEOPHS H €€ POJh B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOMN KapTHHBI
mupa. Bun, ero kxpurepun. [Tomymsamms kak CTpyKTypHAas €IUHUIIA BU/Ia U 3Bomonun. CHHTETHYCCKAs
teopus ooy (CTD). [IBrmkyniue cruiTbl 3BONIONIH B cOOTBeTCTBHU ¢ CTD. Pe3ynbrarsl 3BONMIONUH.
CoxpaHeHre MHOrooOpa3usi BHIOB KaKk OCHOBA yCTOMYMBOTO pa3BUTHs Ouocdepsl. [TprunHsbr
BBIMHpAHUA BHIOB. bruomornueckuii mporpecc 1 OHONIOruIecKuit perpecc. [ MmoTe3bl mpoucxoKIeHUs
JKU3HHU. YCIOKHEHHUE )KUBBIX OPTaHU3MOB Ha 3eMIIC B IPOLIECCE YBOIONMH. AHTPOIIOTEHE3 U €r0
3aKOHOMEPHOCTH. Jl0oKa3arenbCcTBa POACTBA YSIOBEKA C MICKOMATAIOMAMHA KUBOTHBIMH. DKOJIIOTHICCKIE
(hakTOpBI AHTPOIIOTEHE3a: YCIIOKHEHHUE TTOMYISIIIHOHHON CTPYKTYPBI BUA, H3TOTOBICHUE OPYIHH TPy/a,
MePEXO0/I OT PACTHTEIHHOTO K CMEIIAHHOMY THITY TTUTaHUs, HCIIOIb30BaHue orus. [losBnenue
MBICIIUTEIIFHON ACATEILHOCTH U WICHOPA3AenbHOH peun. [IpoucxoxaeHne 4enoBeIecKX pac.

3.3 Bun CP 4

Pabora ¢ ieknusAMH 1 Y9eOHOH TUTEpaTypoii, pelicHHe 3a1a4.




3.4 DKOCHCTEMBEI ‘ Jlex ‘ 6

[peameT 1 331241 SKOJIOTHU: YUCHUE 00 SKOJIOTHUECKUX (akTopax, yueHHe O COOOIIECTBaxX
OpraHN3MOB, yueHHE 0 Onocdepe. Dxonornueckue GpakTopbl, 0COOCHHOCTH UX BO3ICHCTBUSI.
Okonmoruyeckas xapakreprucTraka Buaa. [lorarue o0 skonornyeckux cucremax. Llenn nuranns,
Tpoduueckue ypoBHu. bruoreonenos kak sxocucrema. buocdepa — modansHas skocucrema. Yuenue B.
W. Bepuazckoro o 6uocdepe. Pois xuBbix opranuzmMos B 6uocdepe. bromacca. buonornyeckuii
KpYroBOpOT (Ha IpuMepe KpyroBopota yrepona). OCHOBHbIE HAaIIPaBJICHIS BO3ACHCTBUS Y€JI0BEKa Ha
ouochepy. Tpanchopmanus ecTeCTBEHHBIX HKOJIIOTHUECKUX crcTeM. OCOOCHHOCTH arpo3KoCHCTeM
(arpoueH030B).

3.4 DKoCHCTEMBI ‘ CP ‘ 3

Pabora ¢ nekuusiMu 1 yueOHO# TUTepaTypoil, pelieHrne 3a1ad.

3.5 IloBTopenne ‘ Jlex ‘ 8

O0600611eHIe U TTOBTOPEHKE ITPOHACHHOTO MaTepHaa.

3.5 IloBropenue ‘ CP ‘ 2

Pabora ¢ nekuusiMu 1 yueOHO# TUTepaTypoil, pelieHne 3a1ad.

* - Jlex — nexyuu, Ilp — npakmuueckue 3anamus, CP — camocmosmenvras paboma; JIP —
nabopamopHwvle pabomui.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIIUITIJINHBI
3.1. TpeGoBanusl K MUHHMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecne4eHUI0

Jlns peanuzanuy nporpamMMbl yaeOHOH AUCIUILIMHBL IIPEyCMOTPEHBI CIIEHUANBHBIC TOMEICHUS,
MIPUBEICHHBIM B I 6.3 OCHOBHO 00pa30BaTEbHOI MPOrpaMMBbI CIIEHATHHOCTH.

Tabnuya 3. Mamepuanvro-mexnuueckoe obecneyenue OUCYUNIUHbL

Tun aynuropun OcHallenne ayiuTopuu
CneunaausupoBaHnHoe yueOHoe oGopyaosanue, [10 u marepuanbi
AJIS1 OCBOEHHS THCUMILIHHBI (IPH HEO0X0TUMOCTH)




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 UCTOYHUKUL:

1. Bansguckwuii C. . EcrecTBO3HaHNE [ DNEKTPOHHBIN pecypc|:ydeOHUK W MPAKTUKYM VIS CIIO.
- Mocksa: FOpaiit, 2023. - 367 ¢ — Pexxum nocryma: https://urait.ru/bcode/517112

2. Huxutuaa H. I, I'pebenpkoBa B. M. O0mas u Heopranmdeckas xumus B 2 4. YacTs 2.
XWUMUS 3JIEMEHTOB [ DNEKTPOHHBIN pecypc]|:ydeOHUK U IpakTHKYM I cro. - Mocksa: FOpaiiT,
2023. - 322 ¢ — Pesxxum nocryma: https://urait.ru/bcode/514850

3. Topenos A. A. EctecTBo3Hanme [ DnekTpoHHBIN pecypc]:ydeOHoe mocodue /st crio. -
Mocksa: FOpaiit, 2023. - 355 ¢ — Pexxum noctymna: https://urait.ru/bcode/517622

4. Tynukus E. WM. Xumus. B 2 4. Yacts 2. Opranndeckas XUMHsi [ DNEKTPOHHBII
pecypc]:yuebnuk aist cno. - Mocksa: FOpaiit, 2023. - 197 ¢ — Peskxum mocrtyna: https://urait.ru/
bcode/513731

5. Tymuxusn E. Y. Xumus. B 2 4. Yacte 1. O6mas 1 Heopranudeckast XUMusl [ DIeKTPOHHBIH
pecypc]:yuebnuk ms cro. - Mocksa: FOpaiit, 2023. - 385 ¢ — Pesxxum nocryma: https://urait.ru/
bcode/513730

6. Jlaspunenko B. H., T'omuues B. /1., [ony0s B. @., Pataukos B. I1., OctpoBckuii 3. B.,
Yepusimona JI. Y. EcrectBo3Hanme [ DnekTpoHHBIN pecypc]:ydeOHuK 11s cro. - MockBa:
HOpaiit, 2023. - 462 ¢ — Pexxum nocryna: https://urait.ru/bcode/515538

7. CypuxoB B. B. EcrecTBo3Hanune: ¢pusnka [DneKTpoHHbIN pecypc]:yaebHoe mocobue st
cno. - Mocksa: FOpaiit, 2023. - 150 ¢ — Pexxum noctyma: https://urait.ru/bcode/515735




8. Crpempauk O. H. EcTecTBO3HaHHE [ DNeKTpOHHBIN pecypc]:ydaeOHoe TocoOue s CIio. -
Mockga: FOpaiit, 2023. - 223 ¢ — Pesxxum moctyma: https://urait.ru/bcode/511802

ﬂOnOﬂHleeJleble UCMOYHUKU.

9. Epoxun FO.M. Xumus: 3agaun u ynpaxHeHUs [ DNeKTpOHHBIN pecypc]: Y4aeOHoe mocodue
st CITO. - MockBa: Akagemust, 2021. - 282 c. — Pesxum noctyna:

Pecprbl qu)OpMCZL;L{OHHO—mEJleKOMMyHuKCZL;UOHHoa cemu «I/IHmepHem»:

1. 9bC PYIH u croponnue IbC, K KOTOPBIM CTYAE€HTHl YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBAHUU 3aKIIFOYEHHBIX JOTOBOPOB:

- OBC «Academia-library» https://academia-moscow.ru/

- Hay4Has sneKkTpoHHast onbmoreka eLIBRARY.RU https://www.elibrary.ru/

- OBC Znanium https://znanium.ru

- OBC «YHuBepcurerckas oubmmoreka onnaie» http://biblioclub.ru

- O6pasosarenbrast mardopma KOpaiit https://urait.ru

- DnexTporHo-Onbmnoreunas cucrema PYIH — OBC PY]IH http://mega.rudn.ru/MegaPro/Web

2. bassl JaHHBIX U ITOUCKOBBIC CUCTCMBI:
- YueOnbIit mopran uacTuTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuanst 015 00yHAIOWUXCS

CamocrosiTenpHas paboTa CTyICHTA SBISIETCS KITFOYEBOH COCTABIIIONICH yueOHOTO mporiecca,
KOTOpasi onpeaersieT GOpMUPOBAHUE HABBIKOB, YMEHHUI W 3HAHHI, PUEMOB TI03HABATEITHLHON
JEeSITETPHOCTH B 00ecreuynBaeT HHTEpeC K TBOPUECKOH padore.

[TpaBuIBHO CIUTAHUPOBAHHAS M OPTaHU30BAaHHAS CAMOCTOSITENIbHAsI paboTa CTyAeHTOB
II03BOJISAET:

-cIienarh 00pa30BaTeIbHBIN MpoIece Ooiee KaYeCTBEHHBIM U HHTCHCHBHBIM;

-CITOCOOCTBYET CO3JJaHMIO HHTEepeca K H30paHHOH MpodecCcuu U OBIAJCHUIO ee 0COOCHHOCTIMH,
-TIIPHOOIUTE CTYACHTA K TBOPYECKOH JESTEIbHOCTH;

-TIPOBOJIUTH B JKMU3HD TU(PPEpEeHIIMPOBAHHBINA MOIX0 K 00yUCHHIO.

ITpu opraHnM3anuy caMOCTOSTENIEHONW PadOTHI CTYICHTOB B Ka4€CTBE METOIOIOTHUECKON
OCHOBBI JIOJDKCH NTPUMEHSATHCS JISATENIbHBINA MOX0/, KOorja 00yueHHe OpUEeHTHPOBAHO Ha
(¢opMupOBaHNE YMEHUH pellaTh HE TOJIBKO TUIIOBBIE, HO U HETUIIOBBIE 3aJ[auy, KOT/J[a CTyAEHT
JIOJDKEH MIPOSIBUTH TBOPYECKYIO aKTUBHOCTD, MHUIIMATHBY, 3HAHUS, YMEHUS U HaBBIKHY,
MIOJTyYEHHBIE NTPU U3yUYE€HUU KOHKPETHOM IUCIUILUINHEIL.

VY4ebHO-MeToquYeCKHe MaTepHallbl JUIsi CaMOCTOSTEIbHOIN paboThl 00yYarOIIHXCS
pasMeIarTcsl B COOTBETCTBUH C JEHCTBYIOIIUM HOPSAAKOM Ha CTPaHUIIE IUCIUIUIMHBI Ha
Y4eOHOM mopTae.



4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IB " OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIISACTCA MPLEIIoJaBaTejyicM B
nponecce NpoBEACHUA MPAKTHICCKUX 33.H$ITI/II71, TECTUPOBAHMS, a TAKKC BbIITOJIHCHU A

O6yLIaIOH_[I/IMI/IC$I WHIANBUYAJIbHBIX 33):[3.HI/II‘;I.

Tabnuya 4. Konmpons u oyeHka pe3yiomamos 0C80eHUs: OUCYUNTUHDL

Pe3ynbTaThl 00y4yeHus
(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yjbTaToB 00yueHus!

3HaHMS:

OCHOBHBIE HayKH O IPUPOJIE, HX OOIIHOCTH U
OTJINYUS; €CTECTBEHHOHAYYHBIH METOJ
MO3HAHUSA U €r0 COCTaBIISIIOIINE, EMHCTBO
3aKOHOB IPUPOJIBI BO BeeneHnou; B3auMoCBs3b
MEXIy HayYHBIMU OTKPBITHSMH U pPa3BUTHEM
TEXHHUKHU U TEXHOJOTHUH; BKJIAJ BEJIUKHX
YYEHBIX B ()OPMUPOBAHUE COBPEMEHHON
€CTEeCTBEHHOHAy4YHOU KapTUHBI MUpa.

AHaJ'II/I3 u OIICHKA BBITIOJITHCHU AL
WHIUBUYaTbHBIX 3aJaHUI, pACUCTHBIX padoT,
OHpOC, TCMaTI/IquKI/Iﬁ JAUKTAHT,

KOHTpOHBHaSI pa60Ta, HpaKTI/ILICCKI/IC 3aHATHA,

JIOMalIHue paboTsl, KOMIIBIOTEPHOE
TECTUPOBAHUE, B3aumoxoHTpoIIb u
CaMOKOHTpPOJIb ~ CTyZeHTOB. IlomHota ™
TpaMOTHOCTb ~ IOATOTOBIIEHHBIX  JOKIAJIOB,

cOOOIIeHNH, TPe3eHTaIHA.

YMmenus:

OPUEHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX
MOHATHUSIX W WH()OPMAIUU €CTECTBEHHO-
HAYYHOTO COJepaHUs; padoTaTh C
€CTECTBEHHO-HAYYHOU WH(OPMAITUECH: BIAJICTh
METO/IaMH TIOUCKA, BBIACIATH CMBICIOBYIO
OCHOBY U OIIEHUBAThH JOCTOBEPHOCTH
nH(OpPMAIUH; UCTIOIH30BATH €CTECTBEHHO-
Hay4YHbI€ 3HAHUS B MIOBCEIHEBHOM KU3HU JITIs
obecrieueHust 0€30MaCHOCTH
KU3ZHEACSITEIIbHOCTH, OXPAHbI 3/I0POBBSI,
OKPY>KaIoIIeH Cpeibl, JHEPrOCOePeKESHHSI.

HaGmronenne, KOHTpONb IpemojaBaTesst 3a
JEeSTeTbHOCTRI0  O0yJaroIuxcsi, aHalm3 W
OLICHKAa ONTHMAJbHOCTH METO/A pEIIeHUs
3aja4, Oecena, onpoc, MPaKTHYECKUe 3aHITHS,
JIOMAIIHHE paboTsl, KOMITBIOTEPHOE
TECTHPOBAaHUE

IIpakTH4eCcKUH OIBIT:

Habnronenne, KOHTpONIb TpemojaBaTens 3a
NeSTeTPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKAa ONTHUMAaJbHOCTH METOJA pEIICHHS
3a/1a4, BBITIOJIHCHUE u 3allnTa
WHIUBUAYaJIbHBIX 3aJaHHUH.

5. KOMIIETEHIIUA OBYYAIOUIETI'OCH,

OCBOEHMSA JUCHUIIJIMHBI

Tabnuya 5. llepeuenv komnemenyutl

®OPMUPYEMBIE B PE3YJIBTATE

Ind Pe3ysibTarhl (KOMIIETEHIINH)
P OcHOBHBIE TOKA3ATEIN Pe3yJIbTATOB MOATOTOBKH
Hcnoan3oBaTs yMeHNsl 1 3HAHUS 0230BbIX JUCIHUILIHH (heepaibHOTO
OK 10 KOMIIOHEHTA cpe/iHero (IoJIHoro) odmero oopazoanus B npogeccHoHAIbHO
HesITeIbHOCTH.

3HAaTh:

0a30BBIX JUCHHUILUIAH (eaepasbHOT0 KOMIIOHEHTA CPEAHEro (IIOIHOT0) 001Iero 00pa3oBaHHs.

YMerTs:

MPUMEHSTH 0a30BbIC YMEHHS U HABBIKH B TPO(ECCHOHAIBHON NEATEIHHOCTH.




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).



