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PaGouas mnporpamma y4yeOHOHM MAHCUMIIIMHBI pa3paboTaHa Ha OCHOBE
benepanbHOroO roCyIapCTBEHHOTO 00pa3oBaTeNbpHOTO CTaHJapTa 1o
CHELMaIbHOCTH CpeJHero MnpopeccUOHAIbHOrO 00pa30BaHUsl YIIIyOJICHHON
noarotoBku  51.02.01 HapoaHoe XyaoxkecTBEHHOE€ TBOPYECTBO I10 BHJIAM:
®oT0- U BHAEOTBOpPYECTBO, Xopeorpadguyeckoe TBOPYECTBO YKPYIHECHHOU
rpynnel 51.00.00 KyabTypoBeaeHne U COUMOKYJIbTYPHbIE NMPOEKTbI 00JIacTH
obpazoBanus MckyceTBo u KyJIbTypa, YTBEPKISHHOTO MPUKa3oM MHUHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoii @enepanmu ot 27 okTs0pst 2014 r. N 1382.

Opeanuzayusa-pazpabomyux:
rocyapcTBeHHoe 0o/ KeTHOe MpodeccruoHaIbHOe 00pa30BaTEIbHOE YUPEKACHHE
PocToBckoit 061actu «PocTOBCKUM KOMIIEIHK KyIbTYPhD)

PaGouass mporpamma cocTaBieHa Ha OCHOBE MPUMEPHOH MPOTPaMMBI
oOmieoOpazoBatenbHONH  ydyeOHOH  AUCHUIUIMHBI  «EcTecTBO3HaHWMe»  HIs

HpO(bCCCHOHaJII)HBIX 06pa30BaTeJ'H>HBIX opraHmauHﬁ

PexomeHnnoBaHo @enepaibHbIM TOCYIapPCTBEHHBIM aBTOHOMHBIM yupekaeHUeM «DenepanbHblii HMHCTUTYT
pa3Butua obpasoanud» (PIAY «DHUPO») B kauecTBe MpPUMEpPHON MNporpaMmbl AJsl pealu3alldd OCHOBHOM
npodeccronansHOM 00pazoBarenbHOM mporpaMmbl CI10 Ha 6aze 0CHOBHOTO 00111ero 00pazoBaHus

C TMOJydeHueM cpenHero oduero obpaszoanusa IIpotokon Ne 3 ot 21 wmrona 2015 r. PeructpauuioHHbI HOMeEp
peuen3uu 379 ot 23 mos 2015 r. ®I'AY «DUPO»

Pazpabomuux:
["arapuna Onbra AsiekcaHIpOBHA, PENOJABATENb €CTECTBO3ZHAHUS

PabGoyas mporpamMma paccMOTpeHa W OOCyXJeHa Ha 3aceJaHuu MPeIMEeTHO-
[IUKJIOBOM KOMHCCHH 00111€00pa30BaTeNbHbIX TUCIUILIAH

[Ipotokon Ne 7 ot « 98 » aspere  20/£T.

[Tpencenarens [TLIK 9&/// ~ A 1O. YcTuHoB

PabGouass mporpamma omoOpeHa W PEKOMEHIOBaHA K YTBEPKICHUIO pEIIEHHEM
MeToau4ecKoro COBeTa T'OCYAapCTBEHHOTO OIOJKETHOrO Ipo(heCcCHOHAIBHOIO
obpa3zoBaTelnbHOr0 yupexaeHus PocTtoBckoil obOmacth «POCTOBCKMM KOJUIEIK
KYJBTYpPbD»

[Tporokon Metoaudeckoro coBeta Ne 5~ oT « Lo » arpetr  20/7T.
[Ipencenarenb METOAMYECKOTO COBETA: 3aMECTUTENDb AUPEKTOPA 10 METOAMYECKOM

abore A « A.B. Aliguusa
p %
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1. MACIIOPT PABOYEN MPOT'PAMMBbI YYEBHOU JUCIUILIMHBI

«ECTECTBO3HAHMUE)
1.1. O6aacTp NpUMeHeHUs] POTrPaAMMBbI
PaGouas mnporpamMmma ydeOHOW AUCIMIUIMHBI SABJSETCS YacTblO OCHOBHOM
npodeccuoHalibHOM 00pa3zoBaTeabHOM mMporpamMMbl B cooTBeTcTBUM ¢ PI'OC mo
cnetanbHocty  CIIO  yrmyOneHHOW  MOATOTOBKHU 51.02.01 HapoaHnoe
Xy/10:KeCTBEHHOe TBOp4YecTBO 10 BuaaM: PDoT0 - W BHAEOTBOPYECTBO,
Xopeorpapuueckoe TBOP4Y€CTBO YKPYTIHEHHOU rpynnbl 51.00.00

KyabTypoBenenue U COLMOKYJbTYPHbIE TMPOEKThI 001acTH 00pa3oBaHMUs
HckyceTBO M KyJabTypa

1.2. Mecro AUCHUIUIMHBI B CTPYKTYpe OCHOBHO 1pogecCHOHAJbHOMI
o0pa3oBaTeIbHOM NMPOIPAMMBI:

yueOHas auciuiuinHa OJ1.01.04. B o6mieo6pazoBatenbHoM yueOHoMm mmkie OJ1.00.

1.3. Hean u 3axa4M AMCHUILVIMHBI — TPeOOBaHUS K Pe3yJbTAaTaM OCBOCHHS
AMCUMILIUHBI:

B pe3yJibTaTe 0CBOEHMSI AMCHHUIINHBI 00yYAIOIIMACH H0JIKEH YMETh:

- OPUEHTUPOBATHCSI B COBPEMEHHBIX HAYYHBIX MOHATUIX U UHPOPMALIUH
€CTECTBEHHOHAYYHOTO COJEPKAHUS;

- paboTaTh C €CTECTBEHHOHAYYHON MH(pOPMAIMEH: BIIaJIeTh METOIaMH TTOUCKA,
BBIJICSATH CMBICJIOBYIO OCHOBY M OIICHMBATh JOCTOBEPHOCTHh MH(OpMAIINK;

- ACTIOJIb30BATh €CTECTBEHHOHAYYHBIE 3HAHUS B MOBCEIHEBHOW KWU3HU JJISI
obecrnieyeHusi 6€30MACHOCTH KU3HENIESITETLHOCTH, OXPaHbI 3I0POBBS,
OKpYKarollel cpeibl, SHEPToCcOepEKEHUS

B pe3yJibTaTe OCBOCHHUS] AMCUMILVIMHBI 00Y4aK0IIMICs 10J7KeH 3HATD:

- OCHOBHBIE HayKH O IPHUPO/JIE, UX OOIIHOCTh U OTINYUS;

- €CTECTBEHHOHAYYHBIM METOJ MTO3HAHUSA U €r0 COCTABIISAIOLINAE, EAUHCTBO 3aKOHOB
pUpObl BO BeenneHHou;

- B3aUMOCBS3b MEXY HAYUYHBIMH OTKPBITHSIMH U PA3BUTUEM TEXHHUKHU U
TE€XHOJIOTHH;

- BKJIaJl BEJINKUX YUYEHbIX B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUpa

Y4yeOHass JAUCUMIUVIMHA HampasjeHa Ha ¢opmupoBaHue oO0uIei
KOMIIeTEHMH:

OK 10. MHcmonp3oBaTh yMEHHS U 3HAHUS JUCHUIUIUH (eaepaTbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPEIHEro oO0Iero oOpa3zoBaHUs
B NMPO(ECCUOHANTBHOMN AESTEIbHOCTH

1.4. PexoMenayemoe KOJHYECTBO YaCOB HA OCBOCHHE TMPOrpamMMbl
AUCIHUILTHHBI:

MaKCUMaJIbHOM yueOHOU Harpy3ku oOyyatomierocs 117 yacoB, B TOM 4ucIe:
00s13aTeNTbHON ay JUTOPHOM yueOHOU Harpy3ku oOydatomierocs 78 4acos;
CaMOCTOSITEILHOU paboThl 0Oyuaromierocs 39 4acos.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOWM JUCIUILIUHBI

2.1. O0beM yueOHOH TMCUMILIMHBI M BUAbI Y4e0HO padoThl

Buja yyeOHoii padoThI

Oovem yacos

MakcuMmaJibHasi yueOHas1i HArpy3Ka (Bcero) 117
Oobs3aTesibHAs ayIUTOPHAS yueOHasi HAarpy3ka (Bcero) 78
CamocrosiTtesqibHasi padoTa o0yuyawuierocs (Bcero) 39

B TOM YHUCJIC:

- paboTa ¢ JOTOJHUTETbHOU JTUTEPATYPOIi;

- IOJATOTOBKA COOOIIEHHI IO TeMaM Kypca;

- COCTaBJICHHE CXEM U TaOJIMIL,

- COCTaBJICHHE KPOCCBOPIOB;

- mouck nHpopManmu B ceTH Internet u B crienaibHOM JIUTEpaType.
- paboTa CO CIPAaBOYHBIM MaTEpPHATIOM

Utorosas arrectaius B popme 3auera, 2 cemecmp




2.2. TemaTnueckuid IJIAH U COJePKaHUE YU4eOHON AucUMIUIMHBI «EcTecTBO3HAHME)»

HauMeHoBaHue pa3aesioB u Conep:kanue yueOHOro marepuaJa, O0b | Ypos
TeM CaMOCTOSITeJIbHASE padoTa 00y4arommuxcs eM eHb
4aco | 0CBO
B CHUSA
1 2 3 4
Pazgea I
BBenenue B AUCHUIIIIMHY 6
«EcTrecTBO3HAHHE»
Tema 1.1. Conep:kanue y4eOHOro MmaTepuajia 2
Brenenue B nuciumninny
S —— 1. | Beeaenue B nucuuruinny «EctecrBo3nanue». Onpenenenue EctecTBo3HaHuU . 1-3
T ———n «MupoBbl€ 3araJIKi» €CTECTBEHHBIX HayK. OCHOBBI €CTECTBEHHOHAYYHOI'O ITO3HAHUSL.
MPOGhECCHOHATBHOM TOTOTOBKIL EcTecTBeHHOHAYUYHBIE 3aKOHBI TPUPOJIHL.
CamocTosiTe/ibHAS pad0Ta 00yYAOIIUXCH 4
CocraBieHue cioBapsi TEpPMUHOB U TEPCOHAIIHIA.
Cocrasienue kpoccBopja: « EcTecTBeHHbIE HAYKH U TTI00aIbHBIE TPOOJIEMBI UeJIOBEUECTBAY,
«Hay4HO-TeXHUYECKUI TPOTPECCH.
Paszpea 11
Duszuka 24
Tema 2.1. Conep:kanue yueOHOro MmaTepuajia 2
Mexanuka 1. | KunemaTtuka. Mexanuueckoe ABukeHue. Cucrema orcuera. TpaekTopus IBUKEHUS. 1-3

IIyte. Ilepememenne. PaBHOMepHOe mpsAMOIMHENWHOE JBHKEHHE. CKOpPOCTb.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO IBUXKEHUSI. 3aKOH CII0KEHUs ckopocTeil. CpeaHss
CKOpOCTb IIPU HEPABHOMEPHOM JBHKEHUN. MTHOBEHHAs CKOPOCTh. PaBHOyCKOpeHHOE
psSMOTMHEHHOE ABHKeHNE. Y ckoperue. CBOOOTHOE TTaJICHHE TEJT.




2. | Jlunamuka. Macca u cuia. B3aumoneiicTBue Tea. 3akoHbl AUHAMUKH. CHIIBI B
npupoje. 3aKOH BCEMUPHOTO TATOTEHUS.
3. | 3akoHbI cOXpaHeHUs B MexaHuke. MiMmysnbce Tena. 3aKoH COXpaHEeHUs UMITYJIbCA.

PeaktuBHOoe nBuxkeHue. Mexannueckas pabota. MoniHocts. MexaHuueckast SHEprusi.
Kunernueckas sueprus. Kunetndeckas sHeprus u padora. [loTeHImanbsHas SHeprus B
rpaBUTALIMOHHOM T0JI€. 3aKOH COXPAHEHHUsI TOJIHON MEXAHNYECKON SHEPTUH.

Tema 2. 2.
OCHOBBI MOJIEKYJIAPHOHN (PU3UKHU 1
TEPMOIUHAMUKU

Coaep:kanue y4eOHOro MmaTepuaJjia

1.

MonekynspHas pusnka. ATOMUCTHYECKas TEOpHUs CTpOoeHUs BerecTBa. Habmonenus
Y OIBITHI, MTOATBEPKAAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BellecTBa. Macchol U
pazMepsl MoJIEKyJI. TennoBoe JBUKEHUE YAaCTHUIL BEIIECTBA. BpOYHOBCKOE IBUKEHUE.
WNneanpubiii ra3. Temneparypa kak Mepa cpelHEd KMHETUYECKOM SHEPTUM YaCTHII.
YpaBHEHHE COCTOSIHMS HJI€aIbHOro rasza. Mogenb xugkoctu. IloBepxHOCTHOE
HaTsDKeHUe U cMaunBanue. Kpuctammueckue u aMop@Hble BEIECTBA.

Tepmonunamuka. BuyTpeHHsis sHeprusi. PaGota u Temnooriaya Kak CIOCOOBI
W3MEHECHHUS BHYTPEHHEW OHHEpruu. lIepBbii 3aKOH TEPMOJAMHAMHUKH. TeEmaoBbIC
MAIlIMHBI U UX IPUMEHEHUE.

Tema 2.3.
OCHOBBI PIEKTPOUHAMUKHI

Conep:kanue yueOHOro MmaTepuajia

1.

DnekTpocTaTrka. B3anmopelicTBre 3apsyKEHHBIX TeIl. DJISKTPUUECKUM 3apsi/l. 3aK0oH
COXpaHEeHUs MEKTPUUYECKOro 3apsia. 3akoH KynoHa. DiekTpocraTuueckoe mose, ero
OCHOBHBIE XapaKTEPUCTUKH H CBSI3h MEXKTy HUMH.

[Toctostnublid TOK. IlocTOSIHHBIN 3MeKTpudeckuid Tok. Cuia ToKa, HampsDKEHHE,
AIIEKTPUYECKOE CONPOTUBIIEHUE. 3aK0H OMa 1J1 y4acTKa AIEKTPUUECKOU LIETH.

MarauTHoe moJsie. MarHUTHOE TI0JIE U €r0 OCHOBHBIE XapaKTEPUCTHUKH. [leiicTBue
MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM. 3aKOH Ammepa. DJIEKTPOJBUTATENb.
SIBieHME SEKTPOMArHUTHON UHY KLU H.

1-3

Tema 2.4.
Konebanus 1 BOTHBI

Coaep:kanue y4eOHOro MmaTepuaJjia

l.

Mexanundeckue kosiebanus u BoJiHbl. CBOOOIHBIE KosieOanus. [lepuon, yactora u
aMIuIATyia kosebanuii. ["'apMoHnueckue kKoneOaHus. MexaHWdecKrne BOJIHBI M MX
BU/JIbl. 3BYKOBBIE BOJIHBI. Y IbTPa3BYKOBBIC BOJIHBI. Y JIbTPa3BYK U €TI0 UCIIOJIb30BaAHUE
B MEIULINHE U TEXHHKE.

DIIeKTPOMarHUTHEIC KoJieOaHus ¥ BOJHBI. CBOOOIHEIE AIIEKTPOMArHUTHEIEC KOJICOAHMSL.
KonebatenbHblii KOHTYpP. DJIEKTPOMATHUTHOE TMOJ€. DJIEKTPOMArHUTHBIE BOJIHBI.

1-2




CKOPOCTB QJICKTPOMATrHUTHBIX BOJIH.

3. CaeTtoBbIe BOJIHEL. Pa3Butne HpeI[CTaBJIeHI/Iﬁ O ITpUpoOacC CBCTA. 3aKOHBI OTPAXKCHUA U
IMpCIIOMIJICHHA CBCTA.

4. | JIunzpl. PopMysa TOHKOU JIMH3BL

Tewma 2.5. Coaepxanue yueOHOro marepuaJia 2
DIeMEeHTBI KBAHTOBO (H3HKH 1. | KantoBble cBoiicTBa cBera. KBaHTOBas rumnore3a Ilnanka. @oTOaneKTpUUYECKHM 1-3
3hdexT.
2. | ®usuka atoma. Mogenu ctpoenus aroma. OnbIT Pesepdopra.
3. | ®u3nka aTOMHOTO sI/Ipa ¥ AIeMEeHTapHbIX yacTull. COCTaB U CTPOEHUE aTOMHOTO SAJIpa.
PagnoaxktuBHOCTE. PanmoakTHBHBIE H3JIYy4YEHHS M HMX BO3JCHUCTBUE Ha KUBBIC
OpraHu3MBl.
Tewma 2.6. Coaep:xanne yueOHOro marepuaJia 4
Bcenennas u ee sBotonus 1. | Ctpoenue u pazButue BeeneHHOM. 1-3
2. | IIpoucxoxpaenrue CoJIHEUHON CUCTEMBI.
CamocTosiTe/IbHASI pad0oTa 00yYAKOIUXCH 10
[TonroroBka coodiiennii Ha Temy: «lloydeHue u nepenaya MEKTPOIHEPTUID).
«PannocBs3p u TeneBuaeHue», «Pe3oHaHC U ero npuMeHeHue», « TeroBbIe ABUTaTEIIN U
DKOJIOTHS OKPYIKAIOLIEH CPEIBI».
[ToaroroBka npe3eHTanuu Ha Temy «MarHuTHOE MoJie 3eMIIN.
[ToaroroBka npe3eHrannu Ha TeMy «Pe30HaHC ¥ €ro IPUMEHECHUE.
[ToaroroButh cooOIIeHHE 00 UCTIOIH30BAHU U (PU3UUECKUX CBOMCTB PA3IMYHBIX MATEPUATOB
B TCXHHKE 1 OBITY.
Paszpea 111
Xumus. 46
OO0uasi 1 Heopranuveckast
Tema 3.1. Coaep:xanue yueOHOro marepuaJia 2
OcCHOBHBIE NOHATHUSA U 3aKOHBI 1. | [Ipenmer xumuu. BemiectBo. ATom. Monekyna. XuMU4YecKuil 371€MEHT U (POPMBI €T0 1-3
XUMHUH cyliecTBoBaHus. [IpoCcThie U CIIOKHBIE BENIECTBA.
OTpaxxeHre XMMHYECKHUX CI0X)KETOB B TPOU3BEJACHHUIX XY 10KECTBEHHOU JTUTEPATYPhI
Y UICKYCCTBA.
Tema 3.2. Conep:kanue y4eOHOro MaTepuajia 4
HepI/IOIlI/I‘leCKI/IfI 3aKOH 1. | OTKpBITI/Ie HepI/IOI[I/I‘leCKOI‘O 3aKOHa. HepnonnquKaﬂ CUCTEMA XHMHUYECKHX 1-3




n Hepno;u/lquKaﬂ CHUCTCMaA

XUMHUUYECKUX  DIIEMEHTOB
Menneneena

TLU.

snemeHToB /.M. Menaeneena.

3nauenue Ilepuoamyeckoro 3akoHa u Ilepumoanveckoil CUCTEMBI XUMHUYECKHUX
snemenToB J[.MI. MennaeneeBa nnsi pa3BUTUS HAYKH M TMOHMUMAaHUS XHUMHUYECKOU
kaptuHbl Mupa. J[.1. Menaenees 06 00pa3oBaHUH M TOCYIAPCTBEHHOM ITOJTUTHKE.

Tewma 3.3. Coaep:xanue yueOHOro marepuaJia 2
CrpoeHue BemecTsa 1. | KoBaneHnTHas cBsA3b: HENOJIsApHas U nojsipHas. MlonHas cBs3b. KaTHOHBI M aHHOHBI. 1-3
Mertannnyeckas cBs3b. BogopoaHasi CBs3b.
Tema 3.4. Conep:kanue yueOHOro MaTepuajia 4
Bona. PactBopsl 1. | Boma B mpupone, ObITy, TEXHUKE W Ha pou3BojacTBe. Du3nyeckne U XUMHUYECKUE 2-3
cBoicTBa BoAbl. ONIpeCHEHUE BOJIbI. ATperaTHbIE COCTOSIHUSI BOJIBI U €€ MEPEXO/AbI U3
OJIHOT'O arperaTHOro0 COCTOSIHUSA B IPYIOE€.
2. | Xumnueckue peakuuu. l[loHstne 0 XUMHYECKON peakiuu. TUIbl XUMHUYECKUX
peakiuii. CKOpOCTh peakiuu ¥ aKTOPhI, OT KOTOPBIX OHA 3aBHCHT.
Tema 3.5. Conaep:kanue yueOHOro MmaTepuajia 8
Heoprannueckue coennHeHUs 1. | Knaccuduxkarusi HeopraHu4eCKuX COeIMHEHUM 1 UX cBOMCTBAa. OKCHU/IbI, KUCIIOTHI, 1-3
OCHOBAaHUs1, COJIU.
2. | onsarue o runponuse coneit. Cpena BOAHBIX paCTBOPOB COJICH: KUCTasl, HEUTpasibHas,
niesnovyHas. Bogpopoanslii mokasaresns pH pactBopa.
3. | Meramibl. O6mue pu3ndyeckue 1 XMMUYECKUE CBOMCTBA METAJLIOB.
4. | Hemeramusl. O01mas xapaKTepUCTHKA TIIABHBIX MOATPYTI HEMETAJUIOB Ha PUMEpe
rajOreHoB.
Baxneimue coeMHEHUS METAUIOB MU HEMETAJUIOB B MPHUPOJIEC M XO3SIMCTBECHHOU
JEATEIbHOCTH YEJIOBEKA.
MerTanibl U CIUIaBbl KaK XyA0KECTBEHHbI MaTepran. CoequHEHUs] METAJIJIOB KaK
COCTaBHAas 4YacThb CPEICTB HM300pa3UTEIBbHOrO HCKyccTBa. Hemeramnsl u  uX
COCTMHEHMS KAK COCTaBHAs YaCTh CPEACTB M300PA3UTEIHHOTO HCKYCCTRA.
Tema 3.6. Conep:kanue yueOHOro MmaTepuajia 10
OpFaHI/I‘IGCKI/IG COCAUHCHMA 1. | OcCHOBHBIC ITOJIOKEHUS TCOPHUHU CTPOCHUS OPraHUYCCKUX COCOUHEHHUIA. MHOFOO6paSI/Ie 1-3

opraHndeckux coeauuennu. [lonsarue nzomepun.

2.

Yrnesonoposl. [IpenenbHbie M HENIPEACTbHBIE YTIIEBOAOPOAbI. Peakuus
nonuMepusauuu. [IpupoIHbIe HICTOYHUKHU YTIEBOAOPOIOB. Y TJIEBOIOPO/IbI KAK OCHOBA
MEXIYHAPOIHOTO COTPYAHIMYECTBA M BAXKHEHIIINI UCTOYHUK (DOPMHUPOBAHUS OFOIKETA
P®.




3. | Kucnopoaconepxkamniue OpraHUYeCcKue BEILIECTBA. [IpencraBurenu
KHCJIOPOJICOICPKAIMX OPTaHUUECKUX COCAUHEHUI: METUIIOBBIN M STUJIOBBIA CITUPTHI,
TJIMIEPUH, YKCYCHast KUcJIoTa. JKUPBI KaK CII0KHBIE Y(DUPHI.

AJIKOTOJIM3M U €r0 OTpa)X€HHWE B MPOU3BEACHUSIX XYI0KECTBEHHOU JINTEPATYPHI U
M300pa3nUTEIHHOTO NCKYCCTBA. Y TIIC€BOIBI: TIIOK03a, KpaxMall, EeJUTF0JI03a.

4. | A3oTcoaepkampue OpPraHUYECKUE COSAUHCHHS. AMWHBI, aMUHOKHCIIOTBI, OCIIKH.
Ctpoenue u 6uosiornyeckas QyHKIUs OSJIKOB.

5. | IImactmaccel U BoJIOKHA. [loHsATHE O IUIACTMAaccax M XHUMHUYECKHX BOJIOKHAX.
HarypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

[IpuMeHeHre TOJIMMEPOB B MPUKIATHOM M KJIACCUUYECKOM HU300pa3uTEILHOM
HCKYCCTBE.

CamocTrosiTesibHasi padoTa 00y4arOuxcs:

MOATOTOBUTH KPOCCBOPJ O 3aBUCHUMOCTH XMMHUYECKHX CBOMCTB THPOCTHIX BEIIECTB B
[Tepnonnueckoii cucreme JI.1. Mennenees. Pemenue 3anad, BEINOJIHEHUE YIIPAKHEHUH.
[ToaroroBka coobmenwmii 1 npe3eHTanuii «Boa - cama KU3HBY.

OTpaxeHrne XUMUYECKHX CIOKETOB B IPOU3BEACHUSX Xy A0KECTBEHHON IUTEPATYPbI

U ucKyccTBa. [loAroToBKa yCTHBIX BHICTYILJIEHUM 11O 3aIaHHBIM TEMaM, HHJIUBU 1Y aJIbHOTO
IPOEKTA C UCIOIb30BaHUEM HH(POPMAIMOHHBIX TEXHOJIOT UM, SKCKYPCHH U JP.

10

Tema 3.7.
XUMUL U KA3HD

Coaep:kanue y4eOHOro MmaTepuaJjia

1. | XuMusg u OpraHu3M 4elioBeka. XHMHYECKHUE JIIEMEHTHI B OPTaHM3ME YCJIOBEKA.
Opranudeckue ¥ HeopraHudeckue BemiecTBa. OCHOBHBIC KU3HECHHO HEOOXOIUMEIC
COCIMHCHMS: OCIIKH, YTIICBOBI, )KUPHI, BATAMHUHBI. Y TJIEBOJIBI — TJIaBHBIM MCTOYHHUK
SHEPIHH OpraHu3Ma. Poib KHpPOB B OpraHu3Me. XOJECTEPHH U €0 POJIb B 37J0POBBE
yesioBeka. MUHepajdbHbIC BEIIESCTBA B NPOJAYKTaX IHUTAHUS, MHIICBBIC JT00aBKH.
Co6amaHCUPOBAHHOE TUTAHUE.

2. | Xumus B ObiTy. Boma. KauecTBo Bosbl. Moromue u unctsimue cpeactsa. [Ipasuia
0e301acHoOM paboThI CO CPEACTBAMH OBITOBOM XHMHUM.

PoJib XUMUYECKUX DIIEMEHTOB B )KM3HU pacTCHHM. Y T0OpeHUs. XMMUYECKUE CPEICTBA
3aIUTHI PACTCHUM.

1-3

Paznea IV.
buoJsiorns

41

Tema 4.1.
Buonorus — COBOKynmHOCTb HAyK O

Conep:kanue y4eOHOro MaTepuajia

1. | XwuBas mpuposa KaKk OOBEKT M3yUCHHS OMOIOTHH. METOABl MCCIICIOBAHUS KUBOU




YKUBOM nipupoze. MeToasl
HAYYHOTO NO3HAaHUsI B OMOJIOTHH.

npupoibl B Ouonorun. OnpeseseHue Ku3Hu (C MpUBJICUCHUEM MaTeprualia u3 pa3iesioB
GbU3HKY ¥ XUMUK). Y POBHH OPTaHU3AIIAHN KU3HIL.

Tema 4.2.
Kietka

Conep:kanue y4eOHOro MmaTepuaJjia

1.

Ucrtopus nuzydyenus kietku. OCHOBHBIE OJI0KEHUS KIeTOYHOU Teopuu. Kierka —
CTPYKTYPHO-(QYHKIIMOHATIbHAS (3IEMEHTapHast) € AMHUIIA )KU3HU.

Crpoenue kinetku. I[IpokapuoTel M 3yKapuOThl — HHU3IIME U BBICHINE KJIETOUYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYpHBbIE€ KOMIIOHEHTHI KJIETKH 3ykapuotT. KietouHoe
sanpo. @yHKIUs sApa: XpaHEHUE, BOCHPOU3BEIACHUE U Iepejadya HacleICTBEHHOU
uH(bOpMAIUH, PETYIALNS XUMUYECKON akKTUBHOCTU KieTKU. CTpykTypa U QpyHKIHUU
XpOMOCOM. AyTOCOMBI M TMOJOBBIE XpPOMOCOMBI. buosornueckoe 3HaueHUE
XUMUYECKHUX AJIEeMEHTOB. Heopranuueckue BemecTBa B COCTaBe KJIETKH. Poib BObI
KaK pacTBOPHUTENSI M OCHOBHOTO KOMIIOHEHTa BHYTPEHHEHW CpeIbl OpPraHu3MOB.
VYrneBoasl U Junuiel B kietke. CTpykTypa v OHonormdyeckue (QpyHKIUU OEIKOB.
CTpoeHue HyKJICOTHIO0B U CTPYKTYypa nonuHykineotuaubix nemneid JJHK u PHK, ATO.
Bupycel u Oaktepuodaru. HekiieTouHoe cTpoeHue, XU3HEHHbIH LUKI U €ro
3aBUCHMOCTbD OT KJIETOYHBIX (JOpM KU3HU. BUpychl — Bo30yauTEe 1M MHDEKITMOHHBIX
3a0osieBaHU; OHATHE 00 OHKOBUpPYCcax. Bupyc ummynoaedunura yenosexa (BUY).
[Tpodunakruka BUY-uabeKmm.

1-2

Tema 4.3.
Opranusm

Conep:kanue yueOHOro MaTepuajia

1.

Opranusm —eauHoe 11eoe. MHOroo6pasue opraHu3MoB.

OOMEH BEIIECTBOM M DHEPTHEH ¢ OKpY’KAIOIICH cpeoi Kak HeOOXOIUMOe yCIIOBHE
CYIIIECTBOBAHUS KUBBIX CUCTEM. CIIOCOOHOCTH K CAMOBOCTIPOM3BEACHHUIO — OJTHA U3
OCHOBHBIX OCOOCHHOCTEH JKUBBIX OPraHH3MOB. JlelleHHe KIIETKH — OCHOBa pOCTa,
Pa3BUTHUS U pa3MHOKEHUS OpraHu3MoB. becronoe pazmuokenwue. [1010Bo# mpoiiecc u
10JI0BOE pa3MHoOKeHue. OIII0I0TBOPEHHE, eT0 Onoorndeckoe 3HaueHue. [lonsaTue 06
WH]IMBUTyaJbHOM (oHTOTEHE3), AMOPUOHAIBHOM (oMOpuorenes) u
NOCTOMOPUOHAIILHOM pa3BUTHH. VIHIWBUIAyaJlbHOE pa3BUTHE 4YeEJIOBEKa M €ro
BO3MOXXHBIC HapymeHus. OOmme TMpeACTaBICHUS O HACISACTBEHHOCTH U
U3MCHYHMBOCTH. ['eHeTHYecKass TEPMHHOJOTUS W CHMBOJHMKA. 3aKOHOMEPHOCTH
HacjenoBaHus. HacriemoBaHue mNpuU3HAKOB y 4YenoBeka. [lojloBBIE XpOMOCOMBEL.
CueruieHHOE ¢ TIOJIOM HacjeaoBaHue. HacimencTBeHHbIE OOJIE3HHM 4YENIOBEKa, WX
npuurHbBl ¥ npoduiakTuka. COBPEeMEHHBIC MPEJACTABICHUS O TCHE W T'CHOME.
['eHeTHYECKHE  3aKOHOMEPHOCTH  W3MeHYMBOCTH.  Kiaccudukamus — dopm

1-3
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M3MEHYMBOCTU. BnusHue mMyTareHoB Ha opranusM uenoBeka. [Ipeamer, 3amauu u
METOJIbI CEJIEKIMU. | €HEeTHYEeCKHEe 3aKOHOMEPHOCTH ceneknuu. Yuenue H.M.
BaBunoBa o 1meHTpax MHOrooOpasust U MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTCHUI.
buotexHosorus, ee JOCTUKEHUS, HIEPCIEKTUBBI Pa3BUTHS.

Tema 4.4.
Bun

Conep:kanue y4eOHOro MmaTepuajia

1.

DBOJIOIMOHHAS TEOPUS M €€ poiib B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTuHBI Mupa. Buj, ero kputepuu. [lonynsims kak CTpyKTypHas e JUHUIIA
BUJa U sBojonuu. CuHtetnudeckas teopus sBostonuu (CTI). JIBuXKyIIuMe CHIIBI
spomtounu B coorBercTBUM ¢ CTO. Pesynbrarsl 3Bomonuu. CoxpaHeHue
MHOT'000pa3usi BHAOB KaK OCHOBAa YCTOMYMBOTO pa3BUTHA Ouocdepsl. [IpuamHb
BBIMUpaHUs BUJ0B. bronorundeckuii mporpecc u Onogorndeckuit perpecc. [ mmoress
MPOUCXOXKICHUS KU3HU. Y CIIOKHEHUE >KUBBIX OPraHU3MOB Ha 3emiie B Mpolecce
ABOJIIOLIMU. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. [{oKa3aTenbCcTBa poJCTBA YEIOBEKA
C MJEKOMUTAIIIUMHU >KUBOTHBIMH. OKOJOTUYECKHE (DaKTOPhl aHTPOMOTeHEe3a:
YCIOKHEHUE TMOMYJISUUOHHOW CTPYKTYphl BHUJA, HW3TOTOBJIEHUE OPYIUMW TpyAa,
nepexo/i OT PaCTUTEIBLHOIO K CMEIIAHHOMY THUITY MUTAHUS, UCIOJIb30BAHUE OTHSL.
[TosiBrieHHE MBICTTUTENBHOM AEATEIBHOCTH U WICHOPA31eJIbHOM peun. [ Iponcxoxnenue
YeJIOBEUECKHUX pac.

1-3

Tema 4.5.
DKOCUCTEMEI

Coaep:kanue y4eOHOro MmaTepuaJjia

1.

[Ipeamer u 3amayu SKOJOTHMU: yYEHHE OO0 HKOJOTHYECKUX (aKTopax, y4yeHHE O
cooOIiecTBax OpraHu3MoB, yueHue o onocadepe.

Oxonornueckue  (aKTOphl, OCOOCHHOCTH WX BO3JACHCTBUA. JKOJOTHYECKAS
XapakTepucTuka Buma. [loHaTHe 00 3KOJOTMYecKHWX cucTemax. llemm mnuTanwus,
Tpoduyeckue ypoBHHU. buoreoreHos kak 3kocucrema. bmocdepa — riobampHas
skocuctema. Yuenue B. V. Bepuanckoro o 6uocdepe. Ponb kKUBBIX OpraHu3MOB B
onocdepe. buomacca. buonormdyeckuii KpyroBopor (Ha MpHUMEpEe KPYyroBOpoTa
yraepona). OCHOBHBIE HampaBiICHHS BO3JCHCTBUS UeJOBeKa Ha Ouocdepy.
Tpancopmariuss ~ €CTECTBEHHBIX  DKOJOTHYECKHX  cucteM.  OcoOeHHOCTH
arpodKOCHUCTEM (arpoIeHO30B).

CamocTosiTe/IbHASI padoTa 00yYAKOIUXCH
COCTaBJICHHE CXEeM Iepefaud BelIeCTB W sHepruu (ueneit nutanus). CpaBHUTEIbHAS
XapaKTEPUCTHUKA TMPHUPOIAHBIX IKOCHUCTEM M arpO’KOCHCTEM CBOEW MecTHOCTH. Pemenue

15
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SKOJIOTUYECKUX 3ajady. AHalU3 U OILIEHKa MOCIEICTBUI COOCTBEHHOW ACSTEILHOCTHU B
OKpYIKaIoIIeH cpejie, rI00aTbHBIX SKOJIOTUYECKUX TIPOOIJIEM U ITyTEH UX PEIICHHUS.
[ToaroroBka yCTHBIX BBICTYIUICHUWW MO 3aJaHHBIM T€MaM, WHIWBUIYAIbHOTO MPOEKTA C
MCITOJIb30BaHNEM MH(HOPMAIIMOHHBIX TEXHOJIOTUH, SKCKYPCHUH H JIP.

Bcero:

117
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3. YCJIOBUS PEAJINBAIIUUA ITPOT'PAMMBI AN CIHUATIJIMHBI

3.1. TpeGoBanuss K  MHHMMAJBHOMY  MAaTePHAJbHO-TEXHUYECKOMY
o0ecrne4yeHnIo

Peanuzanus mnporpamMMbl JAUCHUIUIMHBI TpeOyeT Haauyug y4yeOHOro KaOuHeTa
TYMaHUTAPHBIX U COIUATBHO-IKOHOMUYECKUX TUCIUILTUH

Ob6opynoBanue yueOHOro kKaduHeTa:

- KOMIUIEKT yueOHOU Mebenu;

- pabouee MecTO MpenoaaBaTens;

- yueOHas 10CKa;

- CIpaBOYHAsI JIUTEPATYPa;

- TaOJIMIIBL;

- IWJAKTUYECKUNA MaTepua;

- BUJIEO0 MaTepual

- HarjIsiiHbIe MOCOOUS (KOMIUIEKThI YU€OHBIX TaOIull, I1aKaTOB, MOPTPETHI
BBIIAIOIINXCSI YYEHBIX B 00JIaCTU €CTECTBO3HAHUSA U T.I1.);

- HTHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

- BKpaHHO-3BYKOBBIE IOCOOUS;

- TEXHUYECKHUE CPEACTBA O0yUECHUS;

- BCIOMOTaTeIbHOE 000pYI0BAHUE;

- KOMIUIEKT TEXHUYECKON JOKYMEHTAllMl, B TOM YHCJIE MMAaclopTa Ha CPECTBA
00y4YeHHUs, MHCTPYKIUH IO UX UCIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

- OuOIMoTEUHBIN (HOHI.

TexHu4eckne cpeacrsa 00y4eHus:

- POEKTOP;

- DKpaH;

- [IK;

- 1C: Obpa3zoBaTenbHas KOMICKIUA. XUMus 1715 BceX X XI: X UMUYIECKHUE OTBITHI
CO B3phIBaMU U 0€3

- 1 C: llIkona. ®usmuka, 7-11 knacc. bubanoreka HarmsaHBIX mocooui. M3nanue
2-e, iepepaboOTaHHOE U JOMOJIHEHHOE

- TEJIEBU30D;

-DVD

3.2. HupopmanmnonHoe odecnevyeHrne 00y4eHus

Ilepeyenr pexomMeHAyeMbIX y4eOHbIX wu3gaHuil, HHTepHeT-pecypcos,
AONOJTHUTEILHOM JIUTEPATYPbI

JlonoTHUTEILHASL JINTepaTypa:

1. 'abpuensu, O.C. Xwumus [Tekct]: 10 kmacc: ydyeOHuK s oOmeoOpa3oBar.
yupexaenud / O.C. T'abpuensn, I'.I'. JIsicoBa. - 2-e uza., ucnpas. - M.: JIpoda,
2002.- 368 c.
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9.

. EcrectBo3nanue [Tekct]: 11 ki.: yueOHMK mJisi 0OIeoOpa3oBar. YUpeKICHHM:

0a3oBbIii ypoBeHb: B 2 yacTax. Y.2 / mom pen. W.FO.Anekcammuoit. - M.:
IIpocsemenue, 2008. - 141 c.

. EcrectBo3nanue [Tekct]: 11 ki.: ydeOHMK myisi oOimieoOpa3oBar. YUpekICHUI:

0a30BbIii ypoBeHb: B 2 dyactax. Y.l / moxm pen. M.IO. Anekcammuuoit. - M.:
[Ipoceemenue, 2008. - 175 c.

. 3axapoB, B.b. OOmas Ouonorms [Tekcr]: 10-11 xmaccel: y4eOHUK IS

obmieo6pazoBar. yu4eb. 3aBeaenuit / B.b. 3axapos, C.I'. MamonToB, B.1A. Conun.-
5-e mw3n., crepeotur. - M.: [Ipoda, 2002. - 624 c.

. KacesnoB, B.A. ®wmsuka [Tekcr]: 11 kmacc: ydyeOHuk s oOmeoOpa3oBar.

yupexaenuii / B.A.KacesHoB. - M.: [lpoda, 2001.- 416 c.

. Konnienmun  coBpemenHnoro ectectBo3Hanus [Texkcer]: 100 »k3aMeHaIMOHHBIX

otBetoB / oA pea. C.M.Campiruna. - M.: MapT, 2003.- 272 c.

. Jleeutuna, T.I1. O6mas Ouonorus [Tekct] : cmoBaps nmoHsATHH U TepMHUHOB / T.I1.

Jleutuna, M.I". JleButun. — CII6.: ITapurer, 2002. - 544 c.

. Omenpuenko, B.I1. ®dwusuka [Tekcr] : ydeOnoe mocodome mus CIIO / B.IIL

Owmenpuenko, I'.B. Auronenko. - Poctos v//]: ®enukc, 2005. - 318 c.
[lerenun, A.JI. EctectBo3nanue [Tekct]: yduebHoe mocobue mns CIIO / A.JL
ITerenun, T.H. I'aeBa, A.JI. Bpennep. - M.: ®opym, 2012. - 256 c.

10. ITerenun, A.JI. EctectBo3nanue [Tekcr] : yueoHnoe nmocodue mis CI1O / A.JI.

[lerenun, T.H. I'aeBa, A.JI. bpennep. - M. : ®opywm, 2012. - 256 c.

11. IMunackuit, A.A. ®usuka [Tekct] : yueonuk nms CI1O / A.A. Ilunckuii, I'.1O.

I'pakoBckuit. - M.: ®OPYM-UH®OPA-M, 2002. - 560 c.

12. Xumus [Tekcer]: 10 xmace: yueOnuk s oomeoopazopat. yupexaenunii / O.C.

["abpuensu u np. - 3-e usn., crepeorun. - M.: JIpoda, 2002. - 304 c.

HNurepHeT-pecypcsbi:

1.

2.

3.

Best Ounosorust [DneKTpOHHBIM pecypc]: MPOEKT: [coBpeMeHHasi OMOJIOTHs, CTaThH,
HOBOCTH, OMOMoTeka]. — Pexxum mocryma: www.biology.asvu.ru.

Enunoe okHO gocTtymna Kk oOpa3oBarelbHbIM pecypcam MHTepHeTa [DaeKTpOoHHBIN
pecypc]. — Pexxum noctyna: www.window.edu.ru.

EcrectBo3Hanme: s cpeaHero mpoQeccHOHATBHOTO OOpa3oBaHUs: HaydHas
mkosia A. FO. EdpemoBa [DnekTpoHHbIN pecypc].-OnekTpoHHas KHUra. — Pexxum
nocryma: http://www.es-tes.com.

. IPRbooks [DnexkTpoHHBI pecypc]: 2JIEKTPOHHO-OMOIMOTEYHAsT  CHUCTEMA.-

Konnekmuu. — Pexxum nocryma: http://www.iprbookshop.ru/collections.html.

. Knacc!nas ¢wusuka g1 110003HATENBHBIX [DNEKTpOHHBIM pecypc]. — Pexum

nocrymna: www.class-fizika.nard.ru.

MexnayHapoaHasi —accollalis YY€HBbIX, IMpenojaBaTeliel W  CIEUaTNCTOB
(Poccuiickasi akanemMusi €CTECTBO3HAHUS) [DJEKTpOHHBIM pecypc]: [calfr].-
ANEKTpOHHBIC M3aanus. — Pexxum goctymna: http:// www.rae.ru/ru/publishing.

. Hayunass »nexkrpoHHas OubnnoTreka [DIeKTpOHHBIM pecypc]: MoHorpaduw,

n3naduble B Poccuiickoit Akanemun EctectBo3HaHus.- [I0THOTEKCTOBEIN MOUCK. —
Pexxum pocryma: http://www.monographies.ru.
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8. Hayunas »saektponHas Oubnunoreka eLIBRARY [DnexkrtponHsiii pecypc].-
Pacmmmpenssiii mouck. — Pexxum nocryma: http://elibrary.ru.

9. O6pazoBarenbHblil BUAcONOpPTan  [DJIEKTPOHHBIA pecypc]: [YpPOKH HIKOJIbHOM
nporpammsbl]. — Pexxum noctymna: www.interneturok.Ru.

10. O6pa3oBarenbHbIil CalT ISl IMIKOJBHUKOB [DIEKTPOHHBIA pecypc]. — Pexum
nocryna: www.alhimikov.net.
11. Onummuana «Iloxkopu BopoObeBsl ropb» [DneKTpoHHBIH pecypc]. — Pexum

IocTymna: www.pvg.mk.ru.

12. Tecter A.}O. EdpemoBa ma STARTEXAM [DnektpoHHbIl pecypc]: [pabouas
nporpamMmma  yueOHoM  nucuuruimHbel  «EctecTBo3HaHue].-Pexum  mocrtyna:
http://app.startexam. com/Center/ Web/test aefremov.

13. ®uzuka B  aHUMaNUAX [ODJNEKTpOHHBIM  pecypc].— Pexum  gocryna:
www.physiks.nad/ru.

14. Xumuku u Xxumusi [DIEKTPOHHBIA pecypc|.- DIEKTpOHHBIA KypHai. — Pexum
nocrtymna: www. chemistry-chemists. com/ index. Html.

15. Xumusi B mikoJie [DNEKTPOHHBIN pecypc]|: HayuYHO-NPAKTUYECKUM KypHAJ: [CcauT].
— Pexum nocryna: www.hvsh.ru.

16. XuMusi 1 >XKU3Hb [DJNEKTPOHHBIA pecypc|: HAYyUHO-NIOMYJSIPHBIM KypHal.-M.:
entp Haykallpecc. — Pexxum noctyna: www.hij.ru.

17. Xumusi. OOpa3zoBaTebHBIA CalT il IIKOJBHUKOB [DIEKTPOHHBIM pecypc|. —
Pexxum noctyma: www. hemi.wallst.ru.

18. DnekTpoHHas OMONMMOTEKA MO XUMUHU [ DIEKTPOHHBIA pecypc]. — Pexxum mgoctymna:
www.chem.msu.su.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
AU CHUITJINHBI
KoHuTposib M ouleHKa pe3yabTaTOB OCBOCHUS NHCHUIUIMHBI OCYILIECTBISETCS
mperojaBaTeieM B TMpoIlecce MPOBEACHUS YCTHOTO W MHUCHbMEHHOTO Ompoca,
MPaKTUYECKUX 3aJaHUii, TECTUPOBAHHWS, a TAKXKE BBINOJHEHUS OOYYaIOIUMHUCS
WHIMBHIY ATHHBIX 3aJaHUM.

Pe3yabTaThl 00yUeHuUs1
(ocBOEeHHbIE YMEHUSsl, YCBOECHHbIE
3HAHMS)

@®opMBbI M METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00y4YeHus

YMmeTh:

OPHUEHTHPOBATHCS B COBPEMEHHBIX
HAyYHBIX MMOHATHAX M HH()OpMAIHH
€CTECTBEHHOHAYYHOTO COJICPKAHMUS;
paboTaTh C €CTECTBEHHOHAYYHOM
nHbOpMaIMeH: BJIaIeTh METOIaMHU
MIOMCKA, BBIICIATH CMBICIOBYIO
OCHOBY OIICHMBATh JIOCTOBEPHOCTh
nHdopmanuy;

UCTIOJIb30BaTh €CTECTBCHHOHAYYHBIC
3HAHUS B IIOBCETHCBHOM KU3HU IS
obecrieueHus: 0€30MacCHOCTH
KU3HEJEATSILHOCTH, OXPaHbI
300POBbS, OKPYKAIOIIEH CPEIIbI,
HEProcOepeKeHMS;

- OOCHKA YCTHOT'O OTBCTA,

- OIICHKA MPaKTUYECKON paboThl;

- OLCHKa peE3yjabTaTOB IIMCBMCHHOI'O

ompoca;

3HATDL:

OCHOBHBIC HAyKH O TPHPOJIC, UX
OOIIIHOCTb U OTJIUYHE;
€CTeCTBEHHOHAYYHBI METO]T
MMO3HAHUS U €r0 COCTAaBIISAIOIINE,
CIMHCTBO 3aKOHOB HPHPOJIBI BO
BCEJICHHOM;

B3aMMOCBS3b MEKJy Hay4YHBIMHU

OTKPBITUAMU U PA3BUTUCM TCXHHUKHU H

TE€XHOJIOTUH;

BKJIaJl BEJIUKUX YYEHBIX B
bopMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUpA.

- OOCHKA YCTHOI'O OTBCTA,

- OOCHKA TCCTUPOBAHUSA

- OLC€HKa peE3yjabTaTOB IIMCBMCHHOI'O

ompoca;

- OIICHKA YCTHOTO BBICTYTUICHUS
(cooOtieHus)
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