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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.10 EcrecTBo3Hanmne
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma y4ueOHOU mucnmmummabl OY]l.10 EctecTBo3HaHMEe sBISIETCS YacCThIO MPOTPAMMEI
MOJITOTOBKM CHEIUAJINCTOB cpefHero 3BeHa B cooTrBeTcTBHH ¢ DPI'OC "denepanbHbIil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cneruanbHOCTH 49.02.01 ®usnyeckas Kynbrypa (mpukaz Munobpuayku Poccun ot 11.08.2014
r. Ne 976)"

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

Vueonas mucnumummaa OV/[.10 EcrectBo3znanme Bxomut B muki OOmieoOpazoBaTelbHOM
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:

O6bemM mporpammsl 222 9acoB, B TOM YHCIIE:
ayMTOPHON y4eOHOI Harpy3kH oOydatomierocs 152 qacos;
camMocTosATeNbHON paboThl oOy4aromerocst 70 gacos.

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

Tabnuya 1. Buowl yuebnoii pabomul no nepuooam oceoerus OOII CI1O ons ghopmul 06yuenus -
OuHas.



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

KonrTakTHasn (aynuropHas) padora (Bcero) 152 76 | 76
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) 98 42 56

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

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

B TOM 9HCIIE B POpPME MPAKTHICCKOH TIOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 54 34 20

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocTosnTenbHas padora odyuarnierocs (Bcero) 70 36 | 34
B TOM YHCJIC: - - - - - - -

B (hopMe MPaKTUICCKOH MOATOTOBKH

(eciu mpeyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: - - -
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/
DK3aMEH) ) Ap Rk
OO01ast TPYI0EMKOCTh qac 222 112 | 110

2.2. Temaruueckuii mjian u cogep:xxkanne yueonoi qucuuminabl OY/[.10 EcrectBo3Hanune

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HAUMEHOBAHMUE PA3JIEJIA JUCHHUAIIJIMHBI B yue6uoii
6 2 Koj1-Bo yacoB
Copep:xanue pa3aeia (TeMbl) PaooThI
Pazgen 1. ®usuka 73
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 ‘ 5

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 ‘ 3

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 7

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




1.6 Bcenmennas 1 ee DBOIIOLUS IIp ‘ 7

Crpoenue u passutue Beenennoit. Monens pacumpsonierica Beenennoit. [Iponcxoxnenne Comrednoit
cucrembl. CoBpeMeHHas (pu3ndecKas KapTHHA MUDA.

Paznen 2. Xumus 39

2.1 O0mias 1 HeopraHMUIECKask XUMUS IIp ‘ 15

[peamer xumuun. BemectBo. Atom. Monekyna. XUMHUYeCKUi 3JI€MEHT U (POPMBI €r0 CyIECTBOBAHHS.
[IpocTrie u coxkabie BemecTBa. OTKphITHE [leproamdeckoro 3akona. [lepuoamaeckas cucrema
xumMmdeckux 3reMenToB Jl. . Menneneesa. 3nauenue [lepuomgmaeckoro 3akona u [leprmomudeckoit
cUcTEeMBl XUMUuecKkux 3emenToB J. Y. Menzeneesa st pa3BUTUA HAYKU U MOHUMaHUA XUMHYECKOMN
KapTUHBI Mupa. KoBaneHTHAS CBSI3b: HENMOSIpHAA 1 ojsipHas. loHHas cBsa3b. KaTHOHBI 1 aHWOHBI.
Meramnm4aeckas cBsi3b. Bogoponnas cBsi3b. Boga B mpupoze, ObITY, TEXHUKE B Ha TIPOU3BOJICTBE.
dusuveckre 1 XUMUIECKIe CBoMcTBa Bobl. OnpecHenne Bobl. Kitaccudukaius HeopraHH4eCKuxX
COCIMHEHMH U BX cBoiicTBa. OKCHIBI, KHCIOThI, OCHOBAHMS, COJIH. BakHEHIIINE COSAUHEHMS METAIOB U
HEMETAJIJIOB B IPUPOJIE U XO35ICTBEHHOM NEATEILHOCTH YEJIOBEKA.

2.1 Obuias 1 HeOpraHUYECKask XUMHUS ‘ Cp ‘ 5

Pabora c siekuusaMu 1 yaeOHOM JIUTeparypoid, perieHne 3a/1aq.

2.2 Opraangeckas XuMus ‘ IIp ‘ 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.

2.2 Oprarnyeckas XuMus ‘ CP ‘ 4

Pabora c nekuusmMu 1 ydeOHOM TUTEpaTypoil, pelIeHue 3aaaq.

2.3 XuMus ¥ KU3HbB | IIp ‘ 4

XuMus ¥ OPraHu3M 9e0BeKa. XUMHUYIECKHE AIEMECHTHI B OpraHu3Me uenoBeka. OpraHmdaeckue u
Heopranudeckue peiiectsa. OCHOBHBIC KHU3HEHHO HEOOXOAMMBIE COCTUHEHHUS: OCIIKH, YITICBOIBI, dKUPBI,
BHTAaMUHBI. YIIICBOABI — TIIABHBIA NCTOYHUK YHEPTHH OpraHm3Ma. Pojs )KHPOB B OpraHn3Me.
XoltecTeprH U €ro polib B 3J10pOBbe ueioBeka. MuHepaabHbIe BEIIECTBA B MPOAYKTAX MUTAHUSA,
numeBbie 106aBku. COamancupoBanHoe nuTaHue. Xumus B ObITy. Boma. KagecTBo Bomel. Motomue u
qucTsnye cpeacTra. [IpaBuna 6e30nacHoi paboTHI cO CpeAcTBAMU OBITOBOM XMMUU.

2.3 XuMus U KU3Hb CP ‘ 3
Pabora c nekuusmMu 1 yd4eOHOU TUTEpaTypoil, pelIeHue 3aaaq.

Pa3znen 3. buonorus 110

3.1 Knerka Jlex ‘ 10

Hcropnst n3ydenns kieTkn. OCHOBHBIE TTOJOXKEHHSI KIIETOYHOH Teopuu. Kitletka — cTpyKkTypHO-
¢byHKIHOHATBHA (3JIeMeHTapHas ) eAnHuLa Xu3HH. CTpoeHue KIeTKU. [IpokapruoThl U 3yKapHOTHl —
HU3IIME U BBICIINE KIIETOYHBIE Op-

raan3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTHI KJIETKH dyKapHoT. Kierounoe supo. @yHkus sapa:
XpaHEHHE, BOCITPOU3BEICHHE U ITepeada HACIEACTBCHHON HH(POPMAIINH, PETrYISALMs XUMUYECKON
aKTUBHOCTH KIIeTKH. CTpyKTypa H QyHKIIHH XPOMOCOM. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
Buonornueckoe 3HaUCHIE XMMHYECKHX 2IeMeHTOB. Heopranudeckue BemecTBa B cocraBe KiIeTkH. Poib
BOJIBI KAK PACTBOPUTEIS 1 OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH CPeJibl OPraHU3MOB. YITIEBOABI U

manu el B kietke. CTpykrypa u 6nonornueckne GyHknun 6enkoB. CTpoeHHEe HYKIICOTHIOB U CTPYKTYpa
nonunykireoruaubix neneit JJHK u PHK, AT®. Bupycsl u 6akrepuodaru. Hekiietounoe cTpoeHue,
YKU3HEHHBIH LUK ¥ €r0 3aBUCUMOCTE OT KJIETOYHBIX (hopM >KU3HH. Bupychl — Bo3OyauTen
MH(EKIMOHHBIX 3a00JIeBaHNN; TOHATHE 00 OHKOBHpYcax. Bupyc nMmyHonedumura genoseka (BUY).
Mpodunakriuka BUY-undekipn.




3.1 Kirerka ‘ IIp ‘ 10

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

3.2 Opranusm ‘ Jlex ‘ 8

Opranunsm — enuHoe nenoe. MHorooOpasue opranu3MoB. OOMEH BEIIECTBOM U SHEPTHEH C
OKpY’KalolIeH cpejol KaKk He0OX0IUMOe YCIIOBHE CYIECTBOBAHMS KUBBIX cucTeM. CIIOCOOHOCTH K
CaMOBOCIPOU3BEACHHIO — OJIHA U3 OCHOBHBIX 0COOEHHOCTEH JKUBBIX OPraHU3MOB. JlefeHne KIeTKH —
OCHOBA POCTa, Pa3BUTHA U Pa3MHOXKEHH OopraHu3MoB. becnonoe pasmuokenwue. IlonoBoii mporecc u
MoJI0BOE pasMHOXKeHHE. OIUIOIOTBOPEHUE, €r0 OMOIOTHYECKOE 3HAUYCHHE.

Tonsitie 06 MHANBHIYaTbHOM (OHTOI€HE3), SMOPHUOHAIEHOM (3MOPHOreHe3) | TOCTAMOPHOHATIBHOM
pasButHy. UHIMBHIya IbHOE Pa3BUTHE YEIIOBEKA H €ro BO3MOXKHBIC HapymeHus. O0Lie npeacTaBIecHHs
0 HACJIEACTBEHHOCTH Y M3MEHYNBOCTH. | eHeTHYecKas TEpMIHOIOTHS ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH
HacnenosaHusa. HacnenoBanmne npusHakoB y uenoBeka. [lomoBsie xpomocombl. CIIETIIEHHOE C TTOJIOM
HacnenoBanue. HacrencTBeHHbIe O0/IE3HN YETTOBEKA, MX IPUYNHEI ¥ TpodrurakTrka. CoBpeMeHHbIE
MIPECTABIEHHUS O TEHE U TeHOME. | eHeTHUecKkne 3aKOHOMEPHOCTH H3MeHYnBoCTH. Kimaccudukanms

(¢ opM U3MEHYHBOCTH. BinsiHne MyTareHOB Ha OpraHusM 4eiioBeka. [IpeamMer, 3a1a4m 1 METOIBI
cenekiuu. 'eHeTnyeckue 3akoHOMepHOCTH cenekiuu. Yuenue H. M. BaBuiiosa o neHTpax
MHOTO00PAa3Hs ¥ MPOUCXOKICHHUS KYJIBTYpHBIX PacTeHUi. BuoTexHonorus, ee 10CTHXKEHHS,
MIEPCIIEKTUBHI PA3BUTHA.

3.2 Opranusm ‘ Ip ‘ 4

Pabora ¢ nekuusamMu 1 y4eOHOI TUTEpaTypoid, peIicHHE 3a/1a4.

3.3 Bun ‘ Jlex ‘ 10

OBOIONMOHHAS TEOPHSI U €€ PONIb B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHEI
mupa. Bug, ero xpurepuu. ITomynsamnus kak cTpyKTypHasi €IMHUALA BUa U 3BoMtonun. CUHTeTHYeCcKast
teopust oo (CTD). JIBmkymue CUTbl SBONIOIIH B cOOTBeTCTBHU ¢ CTD. Pe3ynsrarhl 3BONIONN.
CoxpaHeHre MHOrooOpasHs BUIOB KaK OCHOBA yCTOHYHMBOTO pa3BUTHs Orocdepsl. [IpudnHen
BBIMHpaHUs BUIOB. buonoruyecknii mporpecc u OHOIOTHUECKHi perpecc. [HImoTe3pl MPonCcXOKICHUS
JKU3HU. YCIIO)KHEHHUE J)KUBBIX OPTraHU3MOB Ha 3eMIIE B IPOIIECCE ABOIIOINHN. AHTPOIIOTEHES B €T0
3aKOHOMEPHOCTH. J[oKa3aTrenpCcTBa po/ICTBA YEITOBEKA C MICKOMUTAIOMIMMHI KHBOTHBIMU. DKOIOTHIECKIE
(bakTOpBI aHTpOTIOTEHE3A: YCIOKHEHIE NOMYIISIIMOHHON CTPYKTYphl BUAA, U3TOTOBICHUE OPYAUH TpyZa,
IIepeXo]] OT PaCTUTENBHOTO K CMEIIAHHOMY THILy MATAHMS, HCHIONIb30BaHue orHs. [losBnenune
MBICTIUTEILHON JEATEIbHOCTH U YIEHOpa3AeiabHO# peun. ITpoucxokieHne 4eIoBe4ecKux pac.

3.3 Bun | Ip | 4

Pabora ¢ nexkuusamMu 1 y4eOHOI TUTEpaTypOid, pelicHHE 3a/1a4.

3.4 DKOCHCTEMBI ‘ Jlex ‘ 16

[IpeameT v 321291 SKOJIOTHU: YUCHHE 00 DKOJIOTHUECKUX (haKTopax, yueHHe O COOOIIeCTBax
OpraHu3MoB, yaeHue o 6uocgepe. Jxonorndeckrue GakTopsl, 0COOEHHOCTH UX BO3/ICHCTBHU.
Okonoruyeckas xapakTepucTika Buia. [lonsrrue 06 sxonmornueckux cucremax. Llenu nuranms,
Tpoduueckue ypoBHH. bruoreonenos kak skocucrema. buocdepa — miobansHas sxocuctema. Yuerue B.
U. Bepuazckoro o 6uocdepe. Pors xuBbix opranuzmos B 6uocdepe. bruomacca. buonorndeckuit
KpPYyroBOpOT (Ha mpuMepe KpyroBopora yriepona). OCHOBHBIC HAIIPABJICHHUS BO3ICHCTBHS YEIOBeKa Ha
o6uocdepy. Tpanchopmarus ecTeCTBEHHBIX YKOIOTHIECKUX cucTeM. OCOOEHHOCTH arpo3KoCUCTEM
(arporieHO30B).

3.4 DxocucTeMsl ‘ Ip ‘ 2

Pabora ¢ nekunsmMu 1 yd4eOHOM TUTEpaTypoil, pelIeHue 3aaaq.

3.5 IloBropenue | Jlex ‘ 12

O06o001IeHNe ¥ TOBTOPEHNE POHAEHHOTO MaTepHalia.

3.5 IloBropenue ‘ CP ‘ 34

Pabora c nekuusmMu 1 yd4eOHOU TUTEpaTypoil, pelieHue 3aaaq.

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

3. YCJOBUA PEAIM3ALINU ITPOT'PAMMBI IUCIHUAITIJINHBI




3.1. Tpe6oBaHusl K MUHHMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecne4eHUI0

Jliis peanusanuy nporpaMMbl y9eOHOH AUCHUTUTHHBI TIPEIyCMOTPEHBI CIICHMabHbIC TOMEICHHUS,
MIPUBEIEHHBIM B I 6.3 OCHOBHOI 00pa30BaTeIIbEHOM MPOTrPaMMEbI CITEITHATBHOCTH.

Tabnuya 3. Mamepuanvno-mexHuueckoe obecnevenue OUCYUniIuHvl

Tun aynuropuu OcHaueHne ay1uTOpUU
Cnennaan3npoBanHoe yuedHoe oGopyroBanue, [1O u maTepuassi
AJI5l OCBOCHHS IUCUHMILTHHBI (IPH HEOOXOTUMOCTH)

VYuebOHas aynuTopust 1is
TIPOBEJEHUSI 3aHATHIM
JMEKIIHOHHOTO THUTIA,
MPAKTUYCCKUX 3aHATHH,
BBIITOJTHEHHS KyPCOBBIX padoT,
TPYIITOBEIX U WHIUBHTYaIbHBIX
KOHCYIBTAallAH, TEKYIIIETO
KOHTPOJIA U TIPOMEKYTOUHOM
arTecTann

KommuekT ciennain3npoBaHHON MeOelH, MapKepHast 10CKa,
Kadeapa; aBTOMaTH3UPOBAHHOE pabodee MECTO MperoIaBaTels:
kommbtoTep AMD Ryzen, morutop LCD 24" Philips, uHTepakTiBHAS
maHensb 86", UMeeTcs BRIXOM B HHTEPHET

IIporpammHoe obecnieuenue: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousneca - CTaHJapTHBIA

VYuebHas ayquTopus s
IPOBEEHUS 3aHATHI
JIEKLIMOHHOI'O TUIA,
MPaKTUYECKUX 3aHATHH,
BBINTOJTHEHUS KyPCOBBIX padoT,
TPYTIIOBBIX ¥ HHIWBHyaJIbHBIX
KOHCYJIBTAl[Ul, TEKYILEro
KOHTPOJISI U IPOMEKYTOUHOM
aTTecTaluu
(KommproTepHsIi Ki1ace)

KomruiekT cenuaau3upoBaHHOW MeOel; ToCcKa ayTuTOpHas
MeJIOBasi, aBTOMaTH3UPOBaHHBIE paboure MecTa (TIpoLeccop He HUXKe
Intel Core 15, oneparuBHas namsite 00bemom He Menee 16Gb;(SSD
500 GB HDD 1 TB); mpoektop EPSON, npoeKknuoHHEI SKpaH,
HMMEETCS BBIXOJ] B MHTEPHET

ITporpamMmHoe obecniedenne: OnepanuonHas cucremMa Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security st
6usneca - CTaHIapTHBII

Kommnext cnermanusupoBannoii mebemn; Tenesuzop LED LG 42"
aBTOMaTU3UPOBaHHbIC paboune Mecta (Tporeccop He Hibke AMD
Ryzen, oneparusHas namsats oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHo0OnoK Lenovo Intel 13), uMeeTcs BBIXOI B UHTEPHET
IIporpamMmMHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

Aynutopust Ui caMOCTOATEIIBHON
paboThl 00yUArOIIHXCS

3.2. Uudopmanuonnoe obecrieyenne o0yueHust
Ilepeuens pexoMeHayeMbIX Y4eOHBIX U3gaHuii, UHTepHeT-pecypcoB, 10NOJHUTEIbHOMN

JINTEPaTypbl

OcHosuble UCMOYHUKL!

1. CmuproBa M. C., Boponenko M. B., CmuproBa T. M. EcrecTtBo3Hanue : Y4eOHUK U
npaktukym s CIIO. - Mocksa: FOpaiit, 2022. - 330 ¢ - Teker : anexrpornsiit. - URL: https://
urait.ru/bcode/489719
2. CypukoB B. B. EcrectBo3nanue: ¢pusuka : YaedHoe mocooue s CIIO. - Mocksa: FOpaiir,
2022. - 150 c - Texcr : snextponnsiii. - URL: https://urait.ru/bcode/506941
3. Huxutura H. I, I'peGenpkoBa B. M. O0mias n Heopranmueckas xumus B 2 4. Yacts 2.
Xumust sneMeHToB : YueOHuk m mpaktukym Jlns CIIO. - Mocksa: FOpaiit, 2022. - 322 ¢ -
Tekcer : anexrpornsIit. - URL: https://urait.ru/bcode/492709




4. Tymukun E. M. Xumus. B 2 4. Yacte 1. O0mas u Heopranudeckas XuMus : YaeOuuk [ls
CIIO. - Mocksa: FOpaiit, 2022. - 385 ¢ - Teker : anextponnsiii. - URL: https://urait.ru/bcode/
491662

5. Tymukun E. M. Xumus. B 2 4. Yacte 2. Opranudeckas XumMusi : YUeOHHUK IJIsi BY30B. -
Mockaa: FOpaiit, 2022. - 197 ¢ - Teker : anekrponnsiid. - URL: https://urait.ru/bcode/491659

6. Huxutnnra H. I, I'pebenpkoBa B. . O0mas u Heopranmueckass xumus B 2 4. Yacts 1.
TeopeTnyueckne OCHOBBI : Y4YeOHUK M MPAKTHKYM Juist By30B. - Mocksa: HOpaiit, 2022. - 211 ¢ -
Tekcr : anexrpornsii. - URL: https://urait.ru/bcode/507357

7. Bansuackuit C. U. EcrectBoznanue : Yuebnuk u npakrukym s CIIO. - Mocksa: FOpaiir,
2022. - 367 ¢ - Texcr : snexrponnslit. - URL: https://urait.ru/bcode/494735

8. T'openos A. A. EctectBoznanue : Yuebnoe nocooue s CIIO. - Mocksa: FOpaiit, 2022. -
355 ¢ - Teker : snextpornslii. - URL: https://urait.ru/bcode/495185

9. JlaBpunenko B. H., Tomuuer B. /1., [onyos B. @., ParaukoB B. II., OctpoBckuit 3. B.,
UYepnsimosa JI. U. EcrectBo3nanue : Yueonuk s CITO. - Mocksa: FOpaiit, 2021. - 462 ¢ -
Texcr : anexrponnsiid. - URL: https://urait.ru/bcode/483424

10. Crpensuuk O. H. EctectBo3nanue : Yuebnoe nmocodue st CIIO. - Mocksa: FOpaiit, 2022.
- 223 ¢ - Teker : snextponHbiit. - URL: https://urait.ru/bcode/489838

11. KoncrautunoB B. M., Pe3zanoB A. I, ®aneesa E. O. buomorus mns mpodeccuit u
CHEIHMAbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO npoduieil : Y4eOHUK Il CTY/ICHTOB
CIIO . - Mocksa : Akagemus, 2020. - 320 c. - Texer : anextponHsiii. - URL: https://academia-
moscow.ru/catalogue/4831/474749/

12. Epoxun KO.M. Xumus: 3agaun u ynpaxHenus : Yaebnoe nocodue mis CI1O. - Mocksa:
Axanemus, 2021. - 282 c. - Teker : snexrponnsrit. - URL:

13. Epoxun KO.M., KoBanea U.b. Xumus st npodeccnii ¥ crienuanbHOCTEW TEXHUIECKOTO U
ecTecTBeHHO-Hay4qHOro npoduiel : Yueouuk mist CIIO. - Mocksa: Akanemus, 2021. - 496 c. -
Texkct : snekTponHbI. - URL:

ﬂOllOﬂHleeJleble UCMOYHUKU.

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « lumepnemy:

1. 9BbC PY/IH u ctoponnue 9bC, k KOTOPBIM CTYyAEHTHI YHUBEPCUTETa UMEIOT JOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

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

- Hay4Has dnekTpoHHast onbnmuoreka eLIBRARY.RU https://www.elibrary.ru/

- OBC Znanium https://znanium.ru

- OBC «YnuBepcurerckas bubmuoreka oraite» http://biblioclub.ru

- O6pasoBarenpHas mwiardopma FOpaiit https://urait.ru

- Dnektporno-6ubmorednas cucrema PY/IH — 5bC PY/IH http://mega.rudn.ru/MegaPro/Web

2. bassl JAaHHBIX U ITIOUCKOBBIC CUCTCMBI:

- YueOnslit mopran uactutyTa https://portal.rudn-sochi.ru/



Memoouueckue mamepuanvt 015 00yUaAOUUXCS

CamocrosiTenbHas paboTa CTyICHTA SBISIETCS] KITFOYEBOM COCTABISIONIECH yueOHOTO Tporecca,
KOTOpast onpeaensieT ((OPMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWUMN, IPUEMOB ITO3HABATEIIBHOM
JeSITEIbHOCTH B 00ecreuynBaeT HHTEPEC K TBOPUYECKOM pabore.

[TpaBUIBHO CTIUTAHMPOBAHHAS M OPTaHM30BaHHAS CAMOCTOSTEIbHAsE paboTa CTyIeHTOB
MO3BOJISIET:

-crenarbh 00pa3oBaTeIbHBIN Mpoliece Oolee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3JJaHMIO HHTEepeca K M30paHHOH MPo(ecCcHuu 1 OBIAJICHHIO €€ 0COOCHHOCTIMH,
-IPHOOIIUTE CTYACHTA K TBOPUYECKOH IESATETHHOCTH;

-TIPOBONIUTH B JKU3HB TU(PPEPESHIIMPOBAHHBIA MOIXO0A K 00yUSHHIO.

[Tpu opraHn3anuy caMOCTOSATENIFHOW PaOOTHI CTYICHTOB B Ka4€CTBE METOIOIOTHUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBIA MOX0/, KorJa 00ydeHe OpUeHTHPOBAaHO Ha
(dbopMHpOBaHUE YMEHH pemaTh HE TOJBKO THIIOBEIE, HO W HETHITOBBIE 3aJja4H, KOT/J[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, HHUIIMATHBY, 3HAHHSI, yMEHUS M HaBBIKH,
MOJTYYCHHBIE TIPH U3Y4YEHUH KOHKPETHOW JHCUIUTUIHHEI.

Y4eOHO-MeTOANMYECKUE MaTepHAIIbl [UISI CAMOCTOSTEIBHON pabOThl 00yJaOIIHXCS
Pa3MeIaTcsi B COOTBETCTBUU C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaeOHOM mopTaire.



4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IL " 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 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyenxa pe3yiomamosg 0C80eHUs OUCYUNTIUHBL

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.

Ananus u OIICHKA BBITIOJTHCHH S
WHIUBUYaTbHBIX 3aJaHUI, pACUCTHBIX padoT,
OIPOC, TEMAaTUYECKNN IUKTAHT,

KOHTpOJIbHAsT paboTa, MPaKTHYECKUE 3aHATHUS,

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

cOOOIIeHNH, TPe3eHTaIHA.

VYMeHus:

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
obecrneuennst 6€30MaCHOCTH
KU3ZHEACSITEIIbHOCTH, OXPAHbI 3/I0POBBSI,
OKPY>KaIoIIeH Cpeibl, JHEPrOCOePeKESHHSI.

HaGmronenne, KOHTpONb mpenojaBarelis 3a
JIESITEIbHOCTRI0  OOYYAIOIIUXCsI, AaHAIM3 U
OIICHKA ONTHMAJIIBHOCTH METO/a PeIICHUS
3amad, Oecena, onpoc, NPaKTHISCKUE 3aHSATHS,
JIOMaIlHUE paboTsl, KOMIIBIOTEPHOE
TECTHPOBAHHE

IIpakTH4eCcKUH OIBIT:

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




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).



