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2. MACIHOPT PABOYEM IMPOT'PAMMBbI YYEBHOI'O ITIPEJMETA
OVIIL.07. EcrecTBO3HAHHE
1.1. OOaacTs NnpuMeHeHUs padoyeil MporpaMmbl

PaGouast mporpamma yueOHOTO TIpeMeTa sBisieTcst 4acThio ocBoeHwust OTTOI
CIIO - IIICC3 B cootBerctBrM ¢ PI'OC COO n ®I'OC CIIO no cnenuaibHOCTH
53.02.02 My3bIKaJIBHOE€ HCKYCCTBO ACTpabl (110 BUJIaM).

Pabouast mporpamma MOXKeT ObITh HCHOJb30BaHA B MPOGECCHOHATBHBIX
00pa30BaTeNbHBIX OPraHU3alUsaX, PEeaTU3yIOMUX 00pa30BaATEIbHYIO MPOrPAMMY
cpenHero o61ero oOpa3oBaHUs B Ipeleliax OCBOEHHUS IMPOrpaMM MOJATOTOBKHU
CHEIUATNCTOB CPEAHETO 3BEHA.

1.2. ean u 3aaa4u y4yeOHOro mpeaMera — TpeOGOBaHHMA K pe3yJbTaram
OCBOCHMS y4eOHOI0 nmpeaMera:

B pe3ynbpTaTe ocBOo€HHs y4eOHOI0 npeameTa o0yqaromuiics T0mKeH

yMeTh:

- BBIIIOJIHATH CAMOCTOSITENIbHBIE SKCIIEPUMEHTBI, PACKPBIBAIOIINE IOHUMAaHNE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX IIOHATUA M 3aKOHOB, COOJIOJas mpaBHIia
Oe3o0macHO paboThl; NPEJICTaBIATh MOJIYUYEHHBIE pE3yJbTaThl B TaOIMYHOM,
rpaduyeckoil WM TEKCTOBOM (hopMe; N1enaTh BBIBOJbI HA OCHOBE MOJYUYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYIIECTBIISITh CAMOCTOSTEIbHBINA YUEOHBIM MPOEKT WM MCCIEA0BAaHUE B
o0acTu ecTecTBO3HAHUS, BKIIIOYAIOLINI ONpeiesieHue TeMbl, IOCTAHOBKY, LEIH U
3a/lay, BBIABMKEHUE THUIOTE3bl M IyTEH €€ SKCHEpPUMEHTATIbHOM MPOBEPKH,
MIPOBEJEHNE DKCIEPUMEHTA, aHAJIU3 €ro Pe3yJbTAaTOB C YUYETOM IMOIPEIIHOCTH
u3MepeHus,  (HOpMyJTUPOBaHHMS  BBIBOJOB M MPEACTABICHHE  T'OTOBOIO
MH(OPMAIMOHHOTO MPOIYKTA;

- 00CyXJaTh CYIIECTBYIOIIHME JIOKAJbHbIE M PETrHOHAIBHBIE MPOOIEMBI
(9KOJIOTMYECKHE, SHEPTETUUECKHUE, CHIPHEBBIE U T.11.);

- 000CHOBBIBaTh B JUCKYCCHUU BO3MOXHBIE TyTH UX PEIICHUS, OCHOBBIBASICh
HA €CTECTBEHHO-HAYUYHBIX 3HAHUAX;

- HaxOJIUTh B3aUMOCBSI3M MEXKIY CTPYKTYpod M (PYHKIMEH, MPUUUHON U
CIIEICTBUEM, Teopuell u (akTamMu MpU aHaIW3€ NPOOJIEMHBIX CHUTyallMil u
00OCHOBaHUY NMPUHUMAEMbIX PEIICHUH Ha OCHOBE €CTECTBEHHO-HAYUYHbBIX 3HAHUMH;
MOKa3bIBaTh B3aUMOCBSI3b MEX/1y 00JIaCTAMHU €CTECTBEHHBIX HayK.

3HATh:

- POJIb €CTECTBO3HAHMS B PA3BUTHUHU YEJIOBEUECKOW IMBUIIN3AIINH;

- TEPCOHAJBHBIM BKJIAJ BEIMKUX YYEHBIX B COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HAYK;

- IPUMEHSTh €CTECTBEHHO- HAYYHYIO TEPMUHOJIOTHIO ITPU ONTUCAHUU SABJICHUM
OKPY’KAIOILIEro MUPA;

- 00OCHOBAaHHO NPHUMEHSATh NPUOOPHI I HU3MEpPEHUsT M HaOII0JIeHUs,
UCIIOJIb3Ysl OINUCAHUE WJIM MPEJJIOKEHHBI aJrOPUTM HKCIEPUMEHTa C IENbI0
MOJTyY€HUs 3HaHUN 00 0O0BEKTE U3yUCHUS;



- OpraHU30BBIBaTH CBOIO JIEATEILHOCTh C YY€TOM MPUHIIUIIOB YyCTOMYUBOTO
Pa3BUTHS CHUCTEMBI «IIPHUPOIa-00IIECTBO-YEIOBEK» (OCHOBBIBASACH HA 3HAHUSIX O
mpoleccax MepeHoca W TpaHC(POpPMAIMA BEIIECTB M JHEPTHEH B DKOCUCTEME,
pa3BUTHH W (PYHKIIMOHUPOBAHUHM OHOCHEPHI, O CTPYKType MOIMYJSAIUU T BHUA,
aJIanTanusIX OPraHu3MOB K Cpelie OOUTaHUs);

-000CHOBBIBATh IMPAKTUYECKOE HCIIOJIb30BAHUE BEIIECTB M HMX PEAKIUN B
MIPOMBITIUICHHOCTH ® OBITY; OOBSCHATH POJIbh OMPEIEICHHBIX KJIACCOB BEIIECTB B
3arpsi3HEHUH OKPY>Karollei cpeibl;

- JIeCTBOBATh B paMKax TEXHUKU OE€30MaCHOCTH M B COOTBETCTBUHU C
WHCTPYKIUSIMU 110 MPUMEHEHHUIO JIEKApPCTB, CPEICTB OBITOBOM XMMHH, OBITOBBIX
AIEKTPUUECKUX MNPUOOPOB, MOHMMAs ECTECTBEHHO-HAYYHBIE OCHOBBI CO3JaHUS
MIPEANUCAHN;

- (hopmMupoBaTh COOCTBEHHYIO CTPATETHIO 3I0POBHECOEPETAIONIETO MUTAHUS
C ydeToM OMOJIOTHYECKON I1eJIeCOO0pa3sHOCTH, POJM BEIHIECTB B NUTAHUU W
KU3HEICATCIILHOCTH )KHUBBIX OPTaHU3MOB;

- OOBSCHITh MEXaHW3M BIIUSTHHS HA )KUBBIC OPTaHU3MBI AJIEKTPOMArHUTHBIX
BOJTH M PAaJIHOAKTHBHOTO W3IYyUYCHHUS, a TAaKXKE JCHUCTBUS alKOTOJIs, HUKOTHHA,
HApPKOTHYECKUX, MyTareHHBIX BEIIECTB Ha 3I0POBhE OPTraHHW3Ma W 3apOBIIICBOE
pa3BUTHE;

- BBIOMpaTh CTPATETHIO MMOBEICHUS B OBITOBBIX W UYPE3BBIYANHBIX CUTYAIIHSIX,
OCHOBBIBASICh HAa TOHUMAHWUU BJIUSHUS HA OPraHU3M YelloBeKa (PU3UYECKHUX,
XUMHUYECKUX U OMOJIOTHYECKUX (PAKTOPOB;

-OCO3HAHHO JICHCTBOBaTh B CHUTYyallMM BBHIOOpA MPOAYKTA WU YCIYTH,
MPUMEHSISI €CTECTBEHHO-HAYYHbIE KOMIIETEHITUH.

1.3. KoauvecTBO 4acoB HA OCBOEHNE MPOTrPaMMbl Y4eOHOT'0 NpeaMeTa:

Bcero — 32 gaca, B TOM 4ucIe:

MaKCUMaJlbHOW y4eOHOM Harpy3ku oOydarommxcs — 32 4aca, BKJIIOYas:
00s13aTeNIbHON ayIUTOPHON y4eOHOM Harpy3ku oOyuatonmxcs — 16 gacos;
CaMOCTOATENbHOM paboThl 00yJaronmxcs - 16 yacos.



3.

PE3YJbBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

Pesynbpratom ocBoeHus pabouell mporpaMmbl y4eOHOTO MpeaMeTa SBISETCS
OBJIaJICHHE OOYYAIOIIMMCS BHUAOM JAESATENBHOCTH, B TOM YHCIE 3HAHUSMHU U

YMCHUAMMU:

HaumeHnoBanue pe3yJsipTaTa 00y4YeHHs

3HaTh

YMmeTh

- POJIb €CTECTBO3HAHUSA B Pa3BUTUU
YeJIOBSUECKOM ITUBUIN3AIIUH;

- IEPCOHAJIbHBIN BKJIAJ] BEJIMKUX YUEHBIX B
COBPEMEHHOE COCTOSIHUE ECTECTBEHHBIX HAYK;
- IPUMEHATh €CTECTBEHHO- HAYUHYIO
TEPMUHOJIOTHIO ITPH OMIMCAHUH SBICHUNA
OKpY’KaIoLIero MUpa;

- 000CHOBaHHO MPUMEHSTH IPUOOPHI IS
M3MEpEeHUs U HaOJIOIeHU S, UCTIOJIb3YS
OTHCaHKE WIH TIPEJIOKEHHBIN aJrOpUTM
SKCHEPUMEHTA C LIEJbIO MOJIyUeHHsI 3HaHUH 00
00BEKTE U3YUEHUS;

- OpPraHU30BBIBATH CBOIO JI€ATEIIBHOCT C
Y9ETOM MPUHIUIIOB YCTOWYMBOTO PAa3BUTHUS
CHCTEMBI «IIPUPO/1a-0011ECTBO-UEIOBEK
(OCHOBBIBAsACHh Ha 3HAHUAX O IIpoLEccax
nepeHoca 1 TpaHc(hopMaluy BEIecTB 1
DHEPTUEH B SKOCUCTEME, Pa3BUTUU U
(yHKIIMOHUPOBAHUM OHOC(EPBI, O CTPYKTYpe
MOITYJISIIUH T BU/IA, aIaNITAllUAX OPTaHU3MOB K
cpene oOuTaHus);

-000CHOBBIBAThH MTPAKTUUYECKOE UCTIOIb30BaHUE
BEIIECTB U UX PEAKIIMHA B IPOMBIIIJICHHOCTH H
OBITY; OOBSICHATH POJIb ONPEIEICHHBIX
KJIACCOB BEILIECTB B 3arps3HEHUU
OKPYXaIOIIEH Cpebl;

- IGWCTBOBATh B paMKaxX TEXHUKU
0€30MaCHOCTH U B COOTBETCTBUU C
MHCTPYKLHSMU 110 IPUMEHEHUIO JIEKAPCTB,
CpencTB OBITOBOW XUMHH, OBITOBBIX
HIIEKTPUUYECKUX PUOOPOB, TOHUMAs
€CTECTBEHHO-HAYYHBIC OCHOBBI CO3/JaHHS
[IpEeANMCaHUM;

- opmHpoOBaTH COOCTBEHHYIO CTPATETHIO
310pOBbECOEPEraroIero MUTaH!us C Y4eTOM
OMOJIOTHYECKOM 11e71eCO00Pa3HOCTH, POJIH
BEIIIECTB B MUTAHUU U KU3HEACATEIbHOCTU
KHBBIX OPTaHU3MOB;

- OOBSICHATD MEXaHU3M BIIUSHUS HA )KUBbIE
OpTaHU3MBI AIEKTPOMArHUTHBIX BOJTH H
PaTMOAaKTUBHOTO U3ITYUYCHHUS, a TAKKe
NecTBUS aJIKOToJIs, HUKOTHHA,
HapKOTHYECKUX, MyTareHHbIX BELIECTB Ha

- BBIIIOJIHATh CAMOCTOSITEIIbHBIE KCIIEPUMEHTBHI,
[pacKpbIBarOLME TOHUMAaHUE OCHOBHBIX
€CTECTBEHHO-HAYUHBIX MOHATUH U 3aKOHOB,
coOuro1as mpaBuiia 6e30macHoi padoThr,
[PECTABIIATH [1OJyYeHHbIE PE3YJIbTATHI B
Ta0JIMYHON, TpauUeCKON MM TEKCTOBOM
(bopme; enaTh BHIBOJIbI HA OCHOBE MOJTY4YEHHBIX|
W JIUTEPaTyPHBIX TaHHBIX;

- OCYILIECTBJIAT CAMOCTOSITENIbHBINA yUeOHBIN
[IPOEKT UJIM UCCIIEOBaHUE B 001aCTH
€CTECTBO3HAHUS, BKIIIOUYAIOIINN OIpeiesIeHUe
TEMBI, IOCTAHOBKY, LIEJIM U 33/1a4, BbIJIBUKEHHE
IUIIOTE3bl U ITyTEH ee HIKCIIepUMEHTAIbHOM
[IPOBEPKHU, IPOBEACHHUE IKCIIEPUMEHTA, aHAIIN3
ero pe3yJbTaTOB C yYETOM IOIPEIIHOCTH
m3MepeHusi, opMyIMpoOBaHHs BEIBOJIOB U
Mpe/CTaBIeHHe TOTOBOr0 HH(OPMAIIMOHHOTO
MPOJYKTa;

- 00CY>KIaTh CYIIECTBYIOIINE JIOKAJIbHBIE U
[perroHaNIbHBIE MPOOJIEMBI (3KOJIOTUYECKHE,
PHEPreTUYECKUE, CBIPHEBBIE U T.1I.);

- 000CHOBBIBATH B JMCKYCCUU BO3MOXKHBIE ITYTH
WX PEIICHUs, OCHOBBIBAsICh HA €CTECTBEHHO-
Hay4YHBIX 3HAHUSX;

- HAXOJUTh B3aUMOCBSI3H MEXYy CTPYKTYpPOH 1
(byHKIMEH, IPUUKUHON U CIEICTBUEM, TEOpUEn
1 akTaMy IpU aHAJIU3€ MPOOIEMHBIX
CUTyalUul 1 000CHOBAaHUM MPUHUMAEMBIX
[PELIEHNI HA OCHOBE €CTECTBEHHO-HAyYHBIX
BHAHUI; TOKA3bIBaTh B3aUMOCBSI3b MEXKIY
00J1aCTMH €CTECTBEHHBIX HaYK.




3I0POBBE OpraHU3Ma U 3apObIIIEBOE
pa3BuUTHE;

- BBIOMPATh CTPATETHIO TTOBEICHUS B OBITOBBIX
Y YpEe3BBIYAMHBIX CHTYAIMAX, OCHOBBIBAsICh HA
IMOHUMAaHWU BJIMAHUSA HA OpTaHHU3M YCJIOBCKaA
(hU3UYECKUX, XUMUYIECKHX U OHOJIOTHISCKIX
(baxTOpOB;

-0CO3HaHHO JICHCTBOBATh B CUTYalllH BBIOOpA
[IPOAYKTA UIIU YCIYTH, IPUMEHSS
€CTECTBCHHO-HAYYHbIC KOMIICTCHIIHH.




3. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
3.1. Tematnueckuit ian yyeonoro npeamera OYIIL.07. EcrectBo3HaHue

O0BEM BpeMeHH, OTBEACHHBIN Ha OCBOCHUE YUEOHOM AUCIUIIMHEI

Konpl HaumeHnoBaHue pa3zenos, TeM Bceero |s3arenbHas ayauropHas yaeOHas [CamocrosiTenbHas paboTa
KOMITETCHITUH 4acoB Harpy3ka o0y4arouuxcs 00yJarOUIMXCSI
B T.4U. B T.4U.
Bcero | naboparopusle | KypcoBas |Beero yacoB| B T.4. KypcoBas
4acoB paboTHI pabota pabora (MpoeKT),
IpaKTUYECKUe | (IPOEKT), 4acoB
3aHATHS], YaCOB| 4acoB
1 2 3 4 5 6 7 8

Pa3nen 1. EcTecTBO3HAHME KaK eUHAS HAYKA O 4 4 4 - - -
npuposje
Tewma 1.1. CTpyKTypa €CTeCTBEHHO-HAyYHOT'O MO3HAHUS 1 1 1 - - -
Tewma 1.2. KpaTkas HCTOpHUSI €CTECTBO3HAHMS 1 1 1 - - -
Tema 1.3. EcTecTBeHHbIE HAyKU U Pa3BUTHE TEXHUKH U 5 5 5 i i i
TEXHOJIOTUH
Pasnen 2. [Ipupoaa u 3aKkoOHOMEPHOCTH MeraMmmupa 6 2 2 - 4 -
Tema 2.1. IIpocTpaHCTBO U BpeMsl, KaK OCHOBHBIE 3 1 1 - 2 -
dbyHIaMeHTaIbHBIE (HOPMBI CYIIECTBOBAHUS MAaTEPHH
Tema 2.2. IIpoucxoxaenue 3eMin. 3emiis Kak IUIaHETa U 3 1 1 - 2 -
IPUPOJHOE TEJIO
Pasnen 3. OcHOBHBIEC 3aKOHOMEPHOCTH MHKPOMHPA 11 4 4 - 4 -
Tema 3.1. CTpoeHue aTOMOB XUMHUYECKUX IIEMEHTOB 5 1 1 - 4 -
Tema 3.2. Ilpuposa XuMHUYECKOH CBSI3U 1 1 1 - - -
Tema 3.3. CocTaB 1 CBOMCTBa MOJIEKYJT 1 1 1 - - -
Tema 3.4. Knerka - cTpyKTypHO-(QYHKIIMOHATbHAS 4 1 1 i 3 i
€/IMHUIIA XKUBOT'O OpraHu3Ma
Pa3nen 4. Mup 00beKTOB: BOBHUKHOBEHUE, Pa3BUTHE, 6 4 4 - 2 -
3aKOHOMEPHOCTH
Tema 4.1. BemectBo: cOCTOsSIHUE U CBOWCTBA 3 1 1 - 2 -
Tema 4.2. YdeHne o XUMHUYECKUX TPOIIeccax 1 1 1 - - -




Tema 4.3. KoHuenuus IpoucxXoxXAeHNs )KU3HU Ha 3eMIIe.

OCHOBHBIE 3TaIbl YBOJIOIMH KHBOTO . . . -
Tema 4.4. buocdepa u HOOChEpa 1 1 1 -
Pa3nen 5. EcTecTBeHHBbIEe HAYKH U YeJIOBEK 9 3 3 6
Tema 5.1. UenoBek Kak MpeIMET €CTECTBEHHO-HAYYHOTO 7 1 1 6
MO3HAHUS
Tema 5.2. OcHOBBI 3710pOBBECOEpETAONIETO TTOBEICHUS 1 1 1 -
Tema 5.3. OCHOBBI PaLIMOHATIBHOTO MPUPOJIOTIOIB30BAHUS 1 1 1 -
[TpomexyTouHas arTecTanus (3a4eT ¢ OLIEHKOH )
Bcero yacos: 32 16 16 16




3.2. Conep:xxanue o0yueHus no yueonomy npeamery OYIL07. EcrecTrBo3Hanue

HaumeHoBaHue pa3iesioB, TeM Coaepixanue yueOHOTro MaTepuasa, NpakTHYECKUe 3aHATHS, CAMOCTOSITe/IbHas1 padoTa O0bém
y4e0HOro mpeaMeTa 00yJaommxcst 4acoB
1 2 3
Pasnea 1. EcrecTBO3HaHHe Kak 4
e/IMHasi HAYKa 0 Ipupojae
Tema 1.1. CtpykTypa ConepxaHue yueOHOro Marepuaia 1
CCTCCTBCHHO-HAyIHOI'O Hayka u ee xapakrepubie uepthl. Knaccugukanus nayk. Cucrema eCTeCTBEeHHBIX HayK M ITPEIMET
HO3HAaHHA ux nu3yuyeHus. HaydHnoe 3HaHue: KpUTEpUH, CTPYKTYpa, pusHaku. Knaccudukanus MeTonoB
Hay4HOI'0 MCCIEIOBaHUS.
[IpakTUueckue 3aHATUS
CamocTosTenpHas paboTa o0ydaronuxcs
Tema 1.2. Kpatkas ucropus Copnepxanue yueOHOro MaTepuana 1
CCTCCTBO3HAHMA (DKCTIIEpUMEHTAIbHBIE METO/Ibl B €CTECTBEHHBIX HayKaX: Ha0JI0IeHUE, SKCIIEPUMEHT, U3MEpPEHUE.
TeopeTrueckre METOIbl UCCIIEI0OBAaHUS: KIacCU(PUKaIUs, CHCTEMaTU3allks, aHallu3, CUHTES,
MHIYKUWS, JeAYKIUs, MoaenupoBaHue. CTpyKTypHOE CTPOEHUE MUPA: MUKPOMUP, MAaKPOMHUDP,
Meramup.
[IpakTHueckue 3aHATUS
CamocrosTenbHas pabota o0ydaromuxcs
Tema 1.3. EcrectBennsie Hayku 1 | CopeprkaHue yaeOHOTO MaTepuaia 2
Pa3BUTHE TEXHUKU ¥ TEXHONOTHH | 3apoxieHue ¥ pa3sBUTHE TEXHUKHU. Pa3BUTHE TexHOTeHHO# ruBmmm3anuy. Texaocdepa.
Baxneiimue Texanueckue n3oopeteHus. B3auMocBsI3b TEXHUKHU U €CTECTBEHHBIX HayK. Mup
COBPEMEHHBIX TEXHOJIOTUH (PHEPreTHKa, KOCMUYECKHE HCCieI0BaHusl, ONOTEXHOJIOTHUH,
HAaHOTEXHOJIOTUH U JIp.). TEeXHOIOTHU U COBpEMEHHBIE TPOOIEMbI IMBUIU3AIIUN
[IpakTrueckue 3aHATHS
CamocTosTenbHas pabota o0yyaronmxcs
Pa3nen 2. [Ipupoaa n 6
3aKOHOMEPHOCTH MeraMupa
Tema 2.1. IIpoctpancTBo u Bpems, | Coaepkanue yueOHOTO MaTepuaa 1

KaK OCHOBHBIC (pyHIaMEHTaIbHbIC
(GopMBI CyIIECTBOBAHUS MaTEPUU

CummMeTpust TpOCTpaHCTBA U BpemeHu. Kitaccuueckue cBolcTBa MPOCTPAHCTBA, BPEMEHHU U

Matepuu. Cucremsl oTcuéra. Mexannueckoe npukeHue. Koopannatel. XapakTepuCTHKHU (IyTh,
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CKOPOCTb, YCKOPEHHUE) U MPUUYUHBI IBIKEHUS. TpaeKTOpus ABUKEHUSI.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocTosTenbHas pabota o0yyaroumxces

Temartuka caMmocTOATENHHON PAOOTHI:
JlunaMuyeckue U CTaTUCTUYECKHE 3aKOHOMEPHOCTHU B MPUPOJIE

Tema 2.2. [IpoucxoxaeHue
3emiin. 3eMIIs Kak IIaHETa U
MIPUPOJIHOE TEJIO

Copepxanue yueOHOro MaTepuana

OCHOBHBIE TUIIOTE3EI IIPOUCXOKACHUA 3emin. COBpeMeHHaH TAII0TE3a BO3HUKHOBEHHUS 3eMIIN

HpaKTI/I‘leCKI/Ie 3aHATUA

CamocrosTenpHas pa60Ta O6y‘laIOH_[I/IXCH

TemaTnka caMOCTOSTETLHON paOOTHI:
I'eocdeprr 3emn.
[Iporiecchl U SBICHUS METaMHPa, UX TIPOSIBIICHHSI B IOBCE/THEBHOM YKU3HH.

Paznea 3. OcHoBHEIE
3aKOHOMEPHOCTH MHKPOMHpA

11

Tema 3.1. Ctpoenrie aTOMOB
XAMHUYECKUX HJIEMEHTOB

Coneprkanne ydeOHOT0 MaTepuana

CoBpeMeHHast MOJIENb CTPOCHHS aToMa. DJIEKTPOHHAsI KOH(UTrypaius atoma. BaneHTHOCTD.
[leproauueckuii 3aK0H U NEPUOANYECKAS CUCTEMA XUMUYecKuX 1eMeHToB J[.M. MeHnneneesa.
3HaueHue NepruoINYECKOro 3aK0OHa U MEPUOJUUYECKON CUCTEMBI JJISl pPa3BUTHS HAYKU U IOHUMaHUs
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa. XUMHUYECKHUE IEMEHTHI U UX CBOMCTBA.
PacnipocTpaHeHHOCTh XUMHUYECKHX JIEMEHTOB B PUPOJIE

HpaKTI/I‘leCKI/IC 3aHATUA

CamocrosrenbHas pabota 00yJaromuxcs

TemaTtnka caMOCTOSTETLHON pabOTHI:
MukpoMup Kak CTpyKTYPHBIM YPOBEHb OpraHU3aLUHA MATEPUN
CoBpeMeHHOE npeJicTaBlIeHHe 00 AIEMEHTAPHbIX YaCTHIIAX

Tema 3.2. [Ipupona XUMHUYIECKOIH
CBSI3U

Conepxkanue ydeOHOro MaTepHraia

Xumuyeckas cBsizb. MexaHu3mbl 00pa3oBaHUsl XUMHUYECKON CBS3H.
DnexTpooTpuuaTebHOCTh. Bunbl xumudeckoii cBsa3u (KoBanentHas cBs3b. MloHHas cBA3b.
Meraummueckas cBsA3b. BogoponHas cBsi3b

HpaKTI/I‘{eCKI/IC 3aHATUA

CamocrosTenpHas paboTa 00yJaronuxcst

Tema 3.3. CocTaB 1 CBOIiCTBa

Coneprxanue yueOHOTO MaTeprala
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MOJIEKYJT MonekyJia: onpeeneHue, CTpOSHHE U CBOMCTBA. KaueCcTBEHHbIN U KOJIMYECTBEHHBIN COCTAB
MoJIeKyJ1. MexXMOJeKyJIIpHble B3aUMOAeHCTBUS. MOJIeKyYJIbl B XUMUH, (pr3rKe U OMOJIOTHH

[IpakTrueckue 3aHATHS

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 3.4. Kitetka — CTpyKTypHO- Coneprkanue ydeOHOr0 MaTepuraia
(hyHKIWIOHAIIbHAS S/IHNALIA KUBOTO JKuBoe u HexxnBoe. CBoiicTBO x)uBoro. Kiretka (BHIbI KJIETOK, CTPOSHHE KIETKH). PO KieTku B
OpraHM3Ma o0ecreYeHn Y POIIECCOB KU3HEEATEIBHOCTH U BOCIIPOU3BEICHUSI OPTaHU3MOB. 3aKOHOMEPHOCTH

HacCJIEeJCTBEHHOCTH. | 'eHeTUYeCKH O6YCJ'IOBJ'I6HHBIG 3a00J1eBaHus.

[IpakTrueckue 3aHATHS

CamocrosTenbHas pabota o0yyaronmxcs

TemaTuka caMOCTOSTEILHOM paOOTHI:
OcHOBHbIE BUIbI MUKPOOPTaHU3MOB

Pa3znen 4. Mup 00beKkTOB:
BO3HHUKHOBEHHE, pa3BUTHE,

3aKOHOMEPHOCTH
Tema 4.1. BemectBo: cocrosiHIe U Coneprxanue yueOHOro MaTepuasa
CBOUCTBA Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX U OpraHMYecKuX BemecTB. OcoOeHHOCTH

CTPOGHHUSI M COCTaBa OpraHnyeckux BemecTB. OCHOBHbBIE TONIOkeHUs1 Teopun A.M. Bytineposa
MHuoroo6pasue opranu4eckix coequHeHui, nsomepus. Knaccudukanus opraHmueckux
COE€IUHEHUN U UX CBOMCTBA.

HpaKTI/I‘leCKI/IC 3aHATUA

CamocrodrenbHas paboTa 00yJaromuxcs

Tematuka caMOCTOATENHHOU PaOOTHI:
MHoroo6pa3ue XUMHYEeCKUX COSTMHEHNN, U UX CBOWCTBA

Tema 4.2. Yuenne o xumudeckux | Coaeprkanue yueOHOr0 MaTepuasia

rpoueccax [TonsiTre o xuMuyeckoi peakuu. THUITBI XUMUYECKUX PEAKIUI (COeTMHEHUS, pa3IOKEHNUs,
3amMereHusi, oomena). Kimaccugukarus XuMuueckiux peakiui (1o arperaTHoMy COCTOSIHUIO, TIO
TeroBoMy 3¢ (deKTy, Mo HanpaBIEeHHOCTH IPOTEKaHUs, 10 HAIMYKIO KaTanuzatopa). CKopocTh
peakiuu U GakTopbl, OT KOTOPBIX OHA 3aBUCHUT. TernoBoil 3(h(heKkT XUMUUECKOH peaKimy.
OO6paTtumble U HeoOpaTHMble peaklinu. XumMuueckoe paBHoBecre. OCHOBBI KaTalu3a.

Tema 4.3. Konuenmus Coneprxanue yueOHOTo MaTepuaa

NIPOUCXOK/ICHNUS XKN3HU Ha 3eMIIC. | OCHOBHBIE TEOPHH BOSHHKHOBEHHS JKH3HH HA 3eMJle: KPEallMOHU3M, TEOPHUs CIIOHTAHHOTO




OCHOBHBIC 3TAIIBI 9BOJJIOINH
KHNBOI'O

3apOKACHUSA, TCOPUA CTAHUOHAPHOI'O COCTOAHUA, TCOPHUA ITAHCIICPMUH, OHMoXMMUYecKas
OBOJIOII M. (OCHOBHBIE 3TaIbI Pa3BUTHA )KU3HU HA 3emie

[IpakTrueckue 3aHATHS

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 4.4. buocdepa u HOOChepa

Copepxanue yueOHOro MaTepuana

[Tonstue o 6uochepe. CoctaB 6uochepsl. YPOBHH OPraHU3alUN KUBOW MAaTEPUH. DKOJIOTUUECKHE
¢dakropsl. [Tumessie nenu. TUITONOTHS )KUBBIX OPraHU3MOB 3KOCUCTEMBI: IIPOTYIICHTHI,
KOHCYMEHTHI, peyleHTsl (carpodutsl). ABTOTpodsL. ['ereporpodsl. OCHOBHBIE MTOAXO/IBI B
ydeHuu o buocdepe: s3HEpreTHIeCcKuil, OMOTeoOXUMUICCKUi, HH()OPMAITMOHHBIH,
MIPOCTPAHCTBEHHO-BPEMEHHOI, HoochepHbIii. [Tporeccsl nepenoca u Tpanchopmalyu BEIECTB U
sHepruid. buocdepa: nepexona B Hoochepy.

HpaKTI/I‘leCKI/Ie 3aHATUA

CamocrosTenbHas pa60Ta 06yqa101m/1xc;1

Paznen S. EcrecTBeHHBIC HAYKH U
qeJl0BeK

Tema 5.1. YenoBek kak npeaMer
€CTECTBEHHO-HAYYHOI'O MO3HAHUS

Copepxanue yueOHOT0 MaTepHana

[TonoxxeHue yenoBeka B cucTeMe opraHnyeckoro Mupa. OCHOBBI (PU3UOJIOTHU YETOBEKA.
CrtpoeHue U QyHKIIMOHUPOBAHUE OPIaHOB U CHCTEM OPraHOB YeJIOBEKa

HpaKTI/I‘leCKI/IC 3aHATUA

CamocrodrenbHas paboTa 00yJaromuxcs

Tematuka caMOCTOATENHHOU PabOTHI:
3/10pOBBE U 3[I0POBHIN 00pa3 KU3HU

Tema 5.2. OCHOBEI
3JI0pPOBBECOEPETAOIIETO
[OBEICHUSA

Copepxanne yueOHOTO MaTepHana

[Tpuniuns! popmMupoBaHus 3710poBbecOeperatoliero noseaeHus. Gusnyeckas akTUBHOCTb U
310poBbe. ['pynnsl 310poBbsi. OCHOBBI 3aKaTMBaHUS.

broxumuueckue acrekThl palMoHaIbHOT0 nuTaHus. Ilumessle 1006aBkH,

BUTAaMUHBI, OMOJIOTHYECKH aKTUBHBIE BemiecTBa. O01Ire TPUHILIUITBI UCTIOJIb30BAHUS
JIeKapCTBEHHBIX BemecTB. [IpaBuiia 6e30macHOro NCHoIb30BaHUS OBITOBBIX TPHOOPOB U
TEXHUYECKHUX YCTPOMCTB

HpaKTI/I‘{CCKI/Ie 3aHATUA

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 5.3. OCHOBBI pallMOHATBHOTO

CopepxaHue yaeOHOTO MaTepHuaa
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MPUPOJIONIONIE30BAHUS DKOJIOTUYECKHE CBSI3U B CHCTEME «UEJIOBEK - O0IIECTBO - IPHPOAAy. 3arpsA3HEHUE OKPYKArOIeH
Cpelbl M ero mociaeaAcTBHs. [ 100aIbHbIe SKOJIOTHUSCKUE TPOOIIEMBI U ITYTH UX PELICHUSL.
[Tpobnema coxpanenus 6nopasHooOpas3us Ha 3emie.

DKOJIOrMYeCKHii MOHUTOPHHT U OXpaHa OKpy Karouleil cpebl. Buipl, GOpMBI M IPHHIHITBI
PaLMOHAIBHOTO MTPUPOIONIOJIb30BAHUS.

HpaKTI/I‘IeCKI/Ie 3aHATUA

CamocTtosaTenbHas paboTa o0ydaromuxcs

[IpomMexyTouHas aTTecTalys: 3a4€T C OLEHKOMN

Bcero gacos:

32
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4. YCJIOBUs PEAJIMBALIMU ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

4.1. TpeGoBanusi K MaTepHAJIbLHO-TEXHUYECKOMY 00ecredeHH IO

Peanuzamust mporpaMMbl  ydyeOHOW mporpamMmbl  y4eOHOro mpeaMeTa
nperoiaraeT HajJnuuue yueOHOro KabuHera.

[TonroroBka BHEAyAUTOPHON pabOTHI JOMKHA OOECIIEYMBATHCS JOCTYIIOM
KaX70ro odydvaromierocss k 6a3am naHHBIX U OuOianoTeuHbM doHmaMm. Bo Bpems
CaMOCTOSITEIIbHON  MOJATOTOBKH, OOydYaromuecs AODKHBI OBITh  00€CIIeUeHBI
NOCTYNOM K cetu VHTepHeT.

ObopynoBanne yueOHOro kaduHera u padoumx mect KaduHera:

- MOCaJ0YHbIE MecTa /i1 0O0ydwaroluxcsi, pabodee MeCTO NpernojaBaTers,
KOMIUIEKT  y4eOHO-METOJMYECKOW  JOKYMEHTAallMu,  HarisigHble  1mocoowus,
JO0CTaTOYHOE KOJIMYECTBO YUEOHBIX KHUT, JOCKA.

- 000pyoBaHME ISl MPOBEACHUS 3aHATHIA: TUHAMOMETP, LMJIUHAPUYECKOE
TEJIO ¢ IPpalyMpOBAaHHOMN LIKAJIOW//IBa Teja pa3Horo o0bema, MEH3ypKa, TEPMOMETP,
ICUXPOMETP, OapoMeTp, MHUKPOCKOI, JyIa, MPEeJMETHOE U MOKPOBHOE CTEKJa,
TPEyrojibHasi Mpu3Ma, CTEKJISHHbIE NPOOMPKHU, ciaiabl (TUIOTHas Oymara) c
OoTBEpCcTHEM | MM, C IIENBIO JUIMHOMW 2 CM W TOJIIMHOM 1 MM, KyCOK IJTIOTHOM
MPO3pAYHON TKaHU (KampoH, 0AaTHUCT), ICUXPOMETP, OGapoMeTp, HAOOp pEaKTHBOB,
CTEKJISIHHBIE MaJIOYKH, ITATUBbI JUIsl MPOOUPOK, cueTyuk I'eiirepa, KOMILIEKT IJis
JEMOHCTPALUU U U3YUYEHUSI CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH;

- HarJIsiAHbIE TOCOOMs: HA0OPBI MIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYJI, MOJIETN
KPUCTAIUIMYECKUX PEIIETOK, KOJUIEKIUU MPOCTBIX M CIIOKHBIX BEILECTB /WM
KOJUJIEKLMU TOJIMMEPOB, KOMIUIEKTHl MUKPOIPENapaToB N0 OOTAaHUKE U 300JIO0THH,
Monenu (usmueckux mpudbopoB, Moaens «Temrypuil», Monaelb BHYTPEHHETO
CTpPOEHHUs 3€MJIM, MOJIEIIb YEJIOBEKA, MOJENIb BHYTPEHHUX OPraHOB YEJIOBEYECKOIO
TEJa; KOJUIEKIMSI TOPHBIX MOpPOJ W MHUHEpPAJoB, HaOOp reorpauyeckux Kapr,
IUIOCKOCTHBIE W OOBEMHBIE H300paXEHUsI TPEIMETOB U SIBJICHHUM, TaOiuIia
MenneneeBa, yueOHble (GUIbMBI, TUPPOBBIE 0OpPA30BATEIBHBIE PECYPCHI.

Texnunueckue cpeacrsa oOy4eHHsi: KOMIBIOTEp C  YCTPOWCTBAMH
BOCIIPOU3BEACHUS 3BYKa, MyJbTUMEIUA-TIPOECKTOP C IKPAHOM.

4.2 O0mue TpeOOBaAHUA K OPraHU3ALUMN 00PA30BaTEILHOM 1eATEIbHOCTH

OcBoeHue oOy4arOMIMMUCS Yy4eOHOTO TpeIMeTa MOXKET MPOXOAUTh B
YCJIOBUSIX CO3JaHHON 00pa30BaTeNIbHOM cpeabl B 00pa3oBaTeIbHON OpraHu3aiuu
(yupexaeHun).

[IpenogaBanne yueOHOW MUCUUIUIMHBI JOJKHO HOCUTH IPAKTUYECKYIO
HAIpPaBJIEHHOCTh. B mpoliecce mpakTHUECKUX 3aHATUH 00ydaroluecs 3aKpervisiioT 1
yIayOsioT TEOPETHUYECKUE 3HAHMS, npuoOpeTaroT HE0OXO0IUMbIE
npodeccuoHaNbHbIE YMEHHS U HAaBBIKU.

Texymuii ¥ TPOMEXKYTOUHBIM KOHTPOJIb OOYYEHHs CKIIAIbIBACTCAd U3
CJIEIYIOLIUX KOMIIOHEHTOB:

TeKyIIMii KOHTPOJb: ONPOC OOYyYalolUMXCsl Ha 3aHATHUSX, MPOBEICHUE
TECTUPOBAHUS, PEIICHHE NPOU3BOACTBEHHBIX 3a/ad 00ydYarolMMMCS B IpoLEcce
IIPOBEICHUS TEOPETUYECKUX 3aHATUHI U T.11.;

15



MPOMEKYTOUYHbIA KOHTPOJIb: 3a4ET C OLIEHKOM.

4.3. KaapoBoe odecnieyeHne 00pa3oBaTeIbHOM AeITeTbHOCTH

TpeboBanust K KBaIM(DHUKAIIMK TIETArOTUIECKUX KaJAPOB, OCYIIECTBIISIONTUX
peamuzanuo OITOIT CITO — IIICC3 mo cnenuaibHOCTH TOJDKHA 00SCTICYHBATHCS
MeJarorHIeCKUMHU KaJipaMH, HMEIONTUMH BBICIIIEe 00pa30BaHKE, COOTBETCTBYIOIIEE
MPOQIITIO MPEMOaBaeMON TUCITUTUINHBIL. J[071s1 MpernogaBaTeneii, MMEIONINX BBICIIIEE
oOpa3oBaHHe, NODKHA COCTABJISITH HE MeHee 95 MpoOLEeHTOB B OOIIEM 4YHUCIe
npernojaBareniel, 0oOECIeUYHBAIOIIUX O00pa30BaTENbHBIA TpOLIECC 10 JAaHHOM
OCHOBHOM 00pa3oBaTesibHON pOrpaMme.

OnBIT AESITENBHOCTH B OPraHU3aLUIX COOTBETCTBYIOLIEH MPOodecCHOHATBHON
cdepsl sBIsIETCS 00s3aTeNbHBIM JUIsI MPETroaBaTesieii, 0TBEUYAIOIUX 32 OCBOCHHE
oOyyJarorumcst mpoeccroHansHoro yueoHoro mukia. IIpernogaBaTenu moaydaror
JOTIOJIHUTENIbHOE TMpo(decCHOHaNbHOE O0pa3oBaHUE MO MporpaMMaM MOBBIIICHUS
KBaJudUKaluu, B TOM 4nciie B GopMe CTAKUPOBKU B TPOPUIBHBIX OpraHU3aIUSIX HE
pexe 1 pasza B 3 roza.

Jo 10 mpoueHTOB OT OOIIEro 4ucia MpernojaBaresiei, UMEIOIIUX BbICIIIEE
oOpa3oBaHHE, MOXET OBITh 3aMEeHEHO TmpemnogaBarensamu, umeromumu CIIO u
rOCyJIapCTBEHHBIE TOYETHBIC 3BaHUA B COOTBETCTBYIOIIEH MpodeccroHaIbHON
chepe, wnu cnenuanuctamu, umerommmu CIIO u ctax mpakTuueckoil paboThl B
COOTBETCTBYIOIICH npodeccnonansHol chepe 6osee 10 mocneHUX JieT.

4.4 Nudopmanuonnoe o0ecneuyeHune o0y4eHmus. Ilepeuensn
pPeKOMeHayeMbIX Yy4eOHbIX u3aaHuil, HTepHeT-pecypcoB, IOMOJTHUTEIbLHOM
JIUTEPATyPbI

OCHOBHBIC HICTOYHHUKH:

1. EctrectBo3nanue. Anekcamuna W.IO., INanaktuonos K.B., JImutpues
N.C. nmon pen. Anekcamuuon M.FO. AxkuuonepHoe oOmectBo. M3gaTenbcTBO
«IIpocsemenue», 10 k., 2020.

2. EcrecTBO3HaHUE. Anexcammna n.10., I"'anakTnoHOB K.B.,
Hmutpue U.C. mon pen. Anekcammuoit W.FO. AxkmuonepHoe o00I1ecTBo.
N3 parenscTBO «lIpocBemenue», 11 k., 2020.

3. EctectBo3nanue. ['abpuensu O.C., OctpoymoB WU.I'., ITypeimesa H.C. 10
ki1. OO0 «/Ipodar, 2020.

4. EcrectBo3nanue. ['abpuensa O.C., OctpoymoB U.I"., [Typsimesa H.C.11
k1. OO0 «/Ipodar, 2020.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. EcrectBo3Hanue: Yy4ueOHUK Il CpeaHEro MpodecCHOHATBHOTO
obOpazoBanus/ B.H. Jlappunenko u nap.; noxa peaakuueit B.H. Jlappunenko. - 5-¢
u3]1., iepepad. u aor.- Mocksa: U3gatensctBo «tOpaiity, 2021.

2. EcrecTBO3HaHME: yueOHOE mocoOue UIsl CpeIHEro MpodecCuOHaTBLHOTO
obOpazoBanus/ A.A. I'openos. - 4-e u3z., nepepad. u gom.- Mocksa: 3gaTenbcTBO
«FOpaiit», 2022.

3. EctectBo3nanue. TutoB C.A., Aradonosa I1.b., Cuornazos B.11. OO0
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«Ipoda». MznatennctBo «IIpocBemienuer, 10 ki., 2020.
4. EcrectBo3nanue. TutoB C.A., Aradonosa 1.b., CuBormazos B.1. OO0
«dpodax». U3narenscrBo «lIpocsemenuey, 11 k., 2020.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

HPEAMETA

KoHTposib ¥ oOIleHKa pe3yJbTaTOB OCBOEHUS Y4Y€OHOro IpeameTa
OCYILIECTBIISIETCA MpPEnojaBaTeyeM MpU MPOBEACHUU 3aHITUN, TECTUPOBAHUSA, a
TaKX€ BBIMOJHEHUSI OOyYalOIUMUCS WHAUBUIYATbHBIX 3alaHUi, MPOEKTOB,

HUCCIIEI0OBAHMIA.

Pe3yabTarsl 00yyeHus

OcHoOBHBIE TOKA3ATEJIH
OLIEHKH Pe3yJIbTATOB

@DopMbI U METOABI
KOHTPOJISI M OlIeHKH

3HaTh:
- pOJIb €CTECTBO3HAHUS B
Pa3BUTUHU YETIOBEUECKOMN
[IUBUIIN3ALINY;
- IEPCOHAJILHBIN BKJIA]
BEJIMKHX YYCHBIX B
COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HaYK;
- IPUMEHSATH €CTECTBEHHO-
Hay4YHYI0 TEPMUHOJIOTHUIO IIPU
OIHMCAHUU SIBICHUM
OKpY’KaloIlero Mupa;
- 000CHOBaHHO MPUMEHSTD
npuOOPHI ISl U3MEPEHUS U
HaOII0/IeHUs, UCTIOJIB3YS
ONMCaHUE WIH NPEUIOKEHHBII
aJITOPUTM PKCIIEPUMEHTA C
LIETIBIO TTOJTyUeHUs 3HaHU# 00
00BEKTE N3YyUEHUS;
- OpraHU30BBIBATH CBOIO
NesTeNbHOCTb C YYETOM
MPUHITUTIOB yCTOWYUBOTO
Pa3BUTHUS CUCTEMBI «IIPUPOIA-
00IIIECTBO-YEIIOBEK»
(OCHOBBIBasICh Ha 3HAHUSAX O
mpoleccax nepesoca u
TpaHchOpMalluu BEIECTB U
SHEpPIruen B SKOCHUCTEME,
pa3BUTUU U
(GyHKIMOHUPOBAHUH
o6uochepsl, 0 CTPYKType
TIOITYJISALIAY T BUAA,
aIanTanusx OpraHu3MoB K
cpene oouTaHus);
-000CHOBBIBATh MIPAKTUYECKOE
HCIIOJIb30BaHUE BEIIECTB U UX
peakiuii B IpOMBIIIJICHHOCTH
1 OBITY; OOBACHATH POJIb
OTIpEEIIEHHBIX KJIacCOB
BELIECTB B 3arpsI3HEHUN
OKpYKarolleu Cpeibl;
- ICMICTBOBATh B paMKax

-3HAIOT POJIb
€CTECTBO3HAHUS B
Pa3BUTHH YEIIOBEUYECKOM
LMBUIIN3AIUY;

- IPUMEHSIIOT
€CTECTBEHHO- HAYUYHYIO
TEPMUHOJIOTHIO TIPU
OIHMCAHUU SIBIICHUM
OKPY’KaIOIIIET0 MUPA;

- 3HAIOT MPAKTUYECKOE
WCIIOJIb30BAHUE BEILIECTB U
UX peaKkiui B
MIPOMBIIIJICHHOCTH U
ObITY;

3HAIOT POJIb
ONpPEIETICHHBIX KJIAaCCOB
BEILIECTB B 3arps3HEHUN
OKpY’Karolllen cpebl

D®opMbI KOHTPOJISL:
VYerHbll onpoc
[TruceMenHsIi onpoc
CamocrosrenbHas padoTta
TectoBble 3a1aHus

MeToabl KOHTPOJIA:
@pOHTAIBHBIN OIIPOC
NunuBuyansHbIi onpoc
IIpoBepxka
CaMOCTOSITENIbLHOM pabOThI
IIpoBepka KOHCIIEKTOB
[TpoBepka cooOmeHmi
OrneHrBaHNE BBHITIOJHEHUS
WHJUBU1yalIbHBIX 33JIaHUN

IIpomexxyTouHast
aTTecTalus - 3a4eT C
OLIEHKOM
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TEXHHUKHU 0€30TMacCHOCTH U B
COOTBETCTBUH C
WHCTPYKIUSIMH IO
MIPUMEHEHHUIO JIEKAPCTB,
CpencTB OBITOBOM XUMUH,
OBITOBBIX JEKTPUUECKUX
npuOOpOB, TOHUMAS
€CTECTBEHHO-HaY4YHbIE OCHOBBI
CO3JaHus IIPEANMCAHUM;

- popMupOBaTH COOCTBEHHYIO
CTPaTETHIO
3J10pOBbECOEpEraroIero
MUTAHUS C YIETOM
OMOJIOTHYECKOM
11e1eco000Pa3HOCTH, POITH
BEIIECTB B MUTAHUU U
KHUZHEJCATCIIEHOCTH KUBBIX
OpTraHHU3MOB;

- O0BSCHATH MEXaHU3M
BIIUSTHUS HA KUBBIC
OpraHU3MBbI
JIEKTPOMArHUTHBIX BOJIH U
PaAMOaKTUBHOTO U3TYUYEHHUS, a
TaKXe JICHCTBUS aJIKOT OIS,
HUKOTHHA, HAPKOTUYECKUX,
MyTareHHBIX BEIISCTB Ha
3JI0pOBbE OpraHU3Ma U
3apOJIBIIIIEBOE PA3BUTHC;

- BBIOMPATH CTPATETUIO
MTOBE/ICHUS B OBITOBBIX U
Ype3BBIYANHBIX CUTYAIIHSIX,
OCHOBBIBASICh Ha TOHUMAHHH
BIIUSTHUS HA OPTaHU3M
yesnoBeka GU3NIECKuX,
XUMHYECKHUX M OMOIOTUYECKUX
(bakTopoB;

-OCO3HAHHO JIEWCTBOBATH B
CUTYaIluu BBIOOpA TIPOIYKTA
WJIH YCITYTH, TPUMEHSISI
€CTECTBCHHO-HAYYHBIC

KOMIIETEHIIUH.
Ymersb: - YMEIOT BBINOJHATH
- BBIIIOJIHATH CaMOCTOSITENIbHBIE
CaMOCTOSITEIIbHBIE 9KCIIEPUMEHTHI,
9KCIIEPUMEHTHI, pacKpbIBarOLINE

packpeiBarolve MOHUMaHue
OCHOBHBIX €CTECTBEHHO-
HAay4YHBIX MOHSATUH U
3aKOHOB, COOJIIO/1asl MpaBUIia
6e30macHoi paboTHI;
MNpCACTABJIATDH NMTOJTYUCHHBIC
pE3yNbTaThl B TAOJINYHOH,

MMOHWMaHHE OCHOBHBIX
€CTECTBEHHO-HAYYHBIX
MOHITUMN 1 3aKOHOB,
co0uro1ast mpaBuiIa
6e30macHoil paboThI;
MPEICTABIATh
MIOJTyYCHHBIE PE3YJIbTATHI
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rpaduUecKoi Wi TeKCTOBOM
¢bopme; nenaTh BHIBOJIBI HA
OCHOBE IOJTyYCHHBIX U
JUTEPaTypPHBIX IaHHBIX;

- OCYIIECTBIISATh
CaMOCTOSTEIIbHBIN y4eOHBII
MIPOEKT WIIM UCCIIEIOBAHUE B
00J1aCTH €CTECTBO3HAHMS,
BKJIFOYAKOLIMI ONIPEAEIICHUE
TEMBbI, [IOCTAHOBKY, LIEJIN U
3aj]a4, BBIABIDKECHHE
TUIIOTE3BI U ITyTEH ee
3KCIEPUMEHTAIBHOMN
IIPOBEPKH, IPOBEICHUE
HKCIEPUMEHTA, AaHAJIN3 €r0
Pe3yIbTATOB C yUYETOM
MOTPEUTHOCTH N3MEPEHUS,
(bopMyIHpOBaHUs BEIBOAOB U
IIPEJCTaBICHUE TOTOBOTO
MH(POPMAITMOHHOTO
IIPOAYKTA;

- 00CyX/1aTh CYIIECTBYIOIINE
JIOKAJIbHBIE U PETHOHAJIbHBIE
MPOOJIEMBI (9KOJIOTHYECKHE,
SHEpPreTUYECKUe, ChIphEBbIC
T.1.);

- 000CHOBBIBATh B TUCKYCCUU
BO3MOJKHBIE TTYTH UX
peleH sl, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHBIX
3HAHUSX;

- HaXO/IUTh B3aUMOCBSI3H
MEX]Y CTPYKTYpOH U
¢byHKIMEN, IPUYUHON U
CJIEICTBUEM, TEOPUEN U
(akTaMu Ipu aHaIKU3e
pOOJIEMHBIX CUTYaIMH U
000CHOBAaHNHU IPUHUMAEMBIX
peLICHU Ha OCHOBE
€CTeCTBEHHO-HAYUHBIX
3HaHUIl; TOKa3bIBaTh
B3aMMOCBSI3b MEKIY
00JIaCTsIMH €CTECTBEHHBIX
HayK

B TaOJIMYHOM,
rpaguIecKo WiIn
TEKCTOBOM (popme; nenarp
BBIBO/Ibl HA OCHOBE
MOJTyYCHHBIX U
JUTEPaTypPHBIX IaHHBIX;
- YMEIOT OCYILECTBIISATh
CaMOCTOSITENIbHBIN
y4eOHBIN MPOEKT WU
HCclleIoBaHKE B 00J1aCTH
€CTEeCTBO3HAHUS,
BKJIKOYAIOLIU I
OTIpeJIeJIEHUE TEMBI,
[IOCTAHOBKY, LIETIH U
3aJa4, BBIABIDKECHHE
TUIIOTE3BI U ITyTeH ee
AKCIEPUMEHTAIBHON
MIPOBEPKH, IPOBEICHUE
9KCHEPUMEHTA, aHAJIU3 €r0
pe3yIbTaToB,;

- YMEIOT 00CYk/1aTh
CYULIECTBYIOIINE
JIOKaJIbHBIE U
peruoHaibHble NPOOIEMBI
(3KOIOrHYECKHe,
SHEpPreTHIECKue,
CBIPbEBBIE T.11.);

- 000CHOBBIBATH B
JIMCKYCCHH BO3MOKHBIE
MyTH UX PEHICHus,
OCHOBBIBAsICh Ha
€CTeCTBEHHO-HAYYHBIX
3HAHUSX;
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