MUWHUCTEPCTBO KYJbTYPbl POCCUIICKOM ®EJIEPAILIAN

OENEPAJIBHOE 'OCY JAPCTBEHHOE BIOJIDKETHOE
OBPA3OBATEJIbBHOE YUPEXJIEHHE BBICILIEI'O OPA3OBAHUA

«IYTAHCKAA TOCYAAPCTBEHHASA AKAJIEMUSA
KYJIBTYPbI U UCKYCCTB UMEHUN MUXANJIA MATYCOBCKOI'O»

PABOYAS TIPOTPAMMA
y4eOHOTro peAMeTa
OVII.O7. EcTecTBO3HaHHE

(HaumeHnosanue yuebHo20 npeomema)

53.02.06 XopoBoe MTUPpHKUPOBAHUE

(K00, HaUMeHOBaHUe CneYUaIbHOCMU)

2024



Pabouast mporpaMMa pacCMOTpPeHa M COIVIacOBaHa IPEAMETHO-LIIUKIOBOM
KOMHUCCHUEN 00111e00pa30BaATEIBHBIX AUCIIAILIINH

[TpoTokosn Ne 1 ot «28» aBrycra 2024 r.

Pabouast mporpamma pa3paboTaHa Ha OCHOBE (heepaabHOTO TOCYIapPCTBEHHOTO
0o0pa30BaTeILHOTO CTaHAApTa CpeaHero MpodecCHOHATBPHOTO O0pa30BaHUS 10
cnequanbHocTl 53.02.06  XopoBoe mupmxupoBanue (IIpukaz MuHucrepcTBa
oOpa3zoBanuss u Hayku Poccuiickoir ®epepammm ot 27.10.2014 Ne 1383 (c
u3MeHeHusiMu B pena. llpukazoB Mwunnpocsemenus Poccun ot 03.07.2024)),
benepanbHOrO rOCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa CPEIHEro O0IIETo
oOpa3zoBanust (mpuka3 MuHHCTepcTBa oOpa3oBaHuss W Hayku Poccuiickoi
®enepanuu ot 17.05.2012 1. Ne 413 (¢ u3MeHeHUsIMHU)), TPUMEPHON paboueii
porpamMmbl 00111€00pa30BaTENIbHON JUCIUTUINHBI « ECTeCTBO3HAHUEY

HpCJlCCJIaTCJIB HpCI[MCTHO-IIHKJIOBOﬁ KOMHCCHH

= % —  E.JO.®ensxona
(nonnné{lﬁ.lfl.o.)

Jlupekrop KoprmKa
A.U. Cenuyk

~

(mommucs ©.1.0.)

CocraButens: Kinumenko B.M. — npenomaBarenb BBICHIEH  KaTErOpHH,
IPEnoAaBaTeb-METOJUCT peIMETHO-IIUKIIOBOU KOMUCCHH
«OO01eo0pazoBareybHble  TUCHUIUIMHBDY  (EIpalibHOr0  TOCYJIapCTBEHHOTO
OI0/IPKETHOTO 00pa30BaTEILHOIO YUPEKICHUS BBICIITO oOpazoBaHus «JlyraHnckas
rOCy/IapCTBeHHAsl  akaJeMHus KyJIbTYphl H HWCKYCCTB HMEHHM Muxamia
MarycoBcKkoro»



COIAEPKAHHUE

ITACIIOPT PABOYEM ITPOI'PAMMBI YUEEHOI'O TTPEJIMETA
PE3VIJIbTATBI OCBOEHMA YUEBHOTI' O ITPEIMETA
CTPYKTYPA U COAEP)KXAHME YUYHEBHOI'O ITIPEIMETA

. YCJIOBUS PEAJIM3AIINU PABOYEN ITPOTPAMMBI YUEBHOT'O
[NPEAMETA
5. KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHMA YUEBHOI'O
[TPEAMETA

BN e

»

15

18



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 - IITIICC3 B cootBerctBUU ¢ PI'OC COO 1 ®I'OC CIIO no cnenuaibHOCTH
53.02.06 XopoBoe AUPUKHUPOBAHUE.

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
Oe3omacHO paboThl; NPENCTaBIATh MOJYUYEHHBIE pe3yNbTaThl B TaOJIUYHOMH,
rpaduyeckoil WM TEKCTOBOM (opMe; J1enaTh BBIBOJbl HA OCHOBE MOJIYYEHHBIX 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 TEPMUHOJIOTUIO TPU OMUCAHUU SBJICHUM
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 OCBOEHUSA 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 €CTECTBO3HAHUS 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
(OCHOBBIBAsACh HA 3HAHUAX O IpoOLECcCaX
nepeHoca 1 TpaHc(hopMaluy BEIecTB 1
DHEPTUEH B SKOCUCTEME, Pa3BUTUU U
(yHKIIMOHUPOBAHUM OHOC(EPBI, O CTPYKTYpe
MOITYJISIIIUH T BU/IA, aIaNTAllUAX 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
MPOEKT MM UCCIIEI0OBAaHUE B 00JIaCTH
€CTECTBO3HAHUS, BKIIIOUYAIOIINN OIpeiesIeHUe
TEMBI, IOCTAHOBKY, LIEJIM U 33/1a4, BbIJIBUKEHHE
IUIIOTE3bl U ITyTEH ee HIKCIIepUMEHTAIbHOM
[IPOBEPKHU, IPOBEACHHUE IKCIIEPUMEHTA, aHAIIN3
ero pe3yJabTaTOB C yYETOM MOIPEIIHOCTH
M3MepeHusi, OopMyIUPOBAaHUS BHIBOJIOB 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 YYEBHOTI'O ITPEJIMETA

4.1. TpeGoBaHusi K MAaTepHAJIbLHO-TEXHUYECKOMY 00ecnedYeHn 0

Peanuzaumss mporpammel  yd4eOHOM mporpamMmbl  y4eOHOro MpeameTa
IPEANoaraeT HaTu4re y4eOHOro KaOMHeTa.

[ToaroToBKka BHEAyAUTOPHON padOTHI JOKHA OOECHEYHMBATHCS JOCTYIIOM
KaXXI0ro o0ydaromierocsi Kk 6azam JaHHBIX U OubnmoteyHsiM doHmaM. Bo Bpems
CaMOCTOSATENLHON TMOATOTOBKH, OOyYarOMIMecs OJDKHBI OBITh 0OECTICUCHBI
JIOCTYNIOM K ceTh MHTEpHET.

O6opynoBanne yueOHOro kabuHera U padounx MecT KadMHeTa:

- MOCaJ0YHble MecTa JIsi oOydarouuxcs, pabodyee MeCTO MpenoaaBaTes,
KOMILJIEKT ~ y4eOHO-METOJMYECKOM  JIOKYMEHTAallud, HarisigHble  MOCOOus,
JIOCTaTOYHOE KOJMYECTBO YUEOHBIX KHUT, JIOCKA.

- 000pyI0BaHME ISl POBEACHUS 3aHATHI: TUHAMOMETp, LMIMHIPUYECKOE
TEJO C IPayupOBaHHOM ILIKAJION/1Ba Tena pa3HOro o0beMa, MEH3ypKa, TEpPMOMETP,
ICUXPOMETP, OapoMeTp, MHUKPOCKOIN, JIyna, MPEeAMETHOE U IOKPOBHOE CTEKIA,
TpPEYroyibHasE TpHU3Ma, CTEKISIHHbIE NPOOMPKH, ciaiabl (IUioTHas Oymara) c
OTBEpCTHEM | MM, C MIENBIO UIMHOM 2 CM W TOJIMIMHOM 1 MM, KyCOK IUIOTHOU
IIPO3PAYHOIl TKaHU (KampoH, OATHCT), ICUXPOMETP, OapoMeTp, HAOOP PEAKTUBOB,
CTEKJISIHHbIE MAJIOYKH, IITATUBBI JUIsl MPOOUPOK, CUETUHK | elirepa, KOMIUIEKT ISt
JEMOHCTPALIMH U U3YUYEHUS CBOMCTB JIEKTPOMArHUTHBIX BOJIH;

- HarJIAIHbIe TOCOOHMs: HAOOphl IIAPOCTEP)KHEBBIX MOJCICH MOJEKYI,
MOJIENIA KPUCTAIMYECKUX PELIETOK, KOJUIEKIMH MPOCTBIX W CIIOKHBIX BEILECTB
W/WIU KOJUJIEKIIUM TIOJIMMEPOB, KOMIUIEKTHI MHUKPOMPENapaToB Mo OOTaHUKE W
300JI0TUH, MOJeNd (pu3nueckux mnpudbopoB, Monenb «Temrypuit», Mozelb
BHYTPEHHETO CTPOEHUS 3€MJIM, MOJIEb YEJIOBEKA, MOJAEIIb BHYTPEHHUX OPTraHOB
YeJIOBEUYECKOr0 Tejla; KOJUIEKIUS TOpHBIX TIOpOJ W MHHEpanoB, Habop
reorpauUecKux KapT, IJIOCKOCTHBIE MU OOBEMHBIC H300paKEHHsI IPEAMETOB U
ABJICHUH, Tabnuia MeHneneeBa, yueOHble QpuiIbMbI, HU(PPOBbIE 00Opa30BaTEIbHBIC
peCypCHlI.

Texnnueckue cpeacrsa o00y4YyeHHMsi: KOMIIBIOTEp C  YCTPOWCTBaMU
BOCITPOU3BEIEHUS 3BYKa, MyJbTUMEIUA-TIPOEKTOP C IKPAHOM.

4.2 O01mme TpedOBaHMS K OPraHU3AIUN 00Pa30BaATEIbHOM AeSITeJIbHOCTH

OcBoeHne oOyYarOUIMMUCSA Y4eOHOTO MIpPEeAMETa MOXET NPOXOJIUTh B
YCJIOBHSIX CO3JaHHOW 00pa30BaTeNbHOM Cpeibl B 00pa30BaTEIbHON OpraHU3alliu
(yupexaeHun).

[IpenogaBanne yueOHOW IUCHUIUIMHBI JODKHO HOCHTH HPAKTHUECKYIO
HaIpaBJIEHHOCTh. B mpoliiecce MpakTUYECKUX 3aHATUN 00yYaroIrecs 3aKperIsoT
U yrayOsnsioT — TEOpPETUYECKHME  3HaHWA,  NPHOOpETaoT  HeoOXOIuMbIe
npodeccuoHaNbHbIe YMEHHSI U HABBIKU.

Texkymuii ¥ HOPOMEXKYTOUHBIM KOHTPOJIb OOY4YEHHUs CKJIAAbIBACTCS U3
CJIEAYIOIINX KOMIIOHEHTOB:

TeKyIIUH KOHTPOJb: ONPOC OOYyYaroIMXCS Ha 3aHATUSAX, NPOBEACHHE
TECTUPOBAHUS, PELIEHUE IMPOU3BOJACTBEHHBIX 33Jau OOy4aroOLIMMUCS B Mpolecce
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IIPOBEJCHUS TEOPETUYECKUX 3aHATHH U T.1.;
NMPOMEKYTOYHBIN KOHTPOJIb: 324ET C OLUECHKOM.

4.3. KaapoBoe ob0ecnieuenne 00pa3oBaTeIbHOI JesITeIbHOCTH

TpeboBanus K KBaMU(UKAIMK MEIATOTHUYECKUX KaJIpOB, OCYIIECTBIISIONINX
peanuzamuio OITOIT CITO — IIICC3 no cnenuanbHOCTU A0TAKHA 00€CIeUnBaTHCA
Nearorn4ecKuMH KaJipaMu, UMEIOIIMMU BbICIIee 00pa3oBaHUE, COOTBETCTBYIOIIEE
npouiilo mpenojaBaeMor JUCUUIUIMHBL. Jlons mpernojaBarened, HMEIOIIHUX
BbICIIIEe 00pa3oBaHue, JOJKHA COCTABISATh HE MEHee 95 MpOIeHTOB B 0011IEM YHCIIe
npernojiaBarenieif, 0oOECIeUYnBAIOIMX O00pa30BaTeNbHBIA MPOIECC MO JaHHOU
OCHOBHOM 00pa3oBaTeNbHOM MporpaMme.

OmnbIT NS TENBHOCTU B OpraHu3alusx COOTBETCTBYIOIICH
npodeccuoHanbHOl  cepbl sABIAECTCS 00sA3aTENbHBIM JIJISL  MPETOAaBaTeNeH,
OTBEYAIOIIHUX 32 OCBOCHHE OOYyYaromMMCs Npo(PecCHOHATBLHOTO YUYeOHOTO IHKJIA.
[IpenogaBaTeny moxy4aroT JOMOJIHUTEIBHOE MPOPECCHOHATBHOE 00pa30BaHue 110
mporpaMMaM TIOBBIIMICHUS KBATH(PHUKAIIMNA, B TOM YHCIC B (OpPME CTAKUPOBKH B
npo(HIBHBIX OpraHu3alusax He pexe | pasa B 3 roja.

Jlo 10 mpoiieHTOB OT OOIIETr0 YHucia MpernojiaBaTesieii, UMEIOIUX BbICIIEE
oOpa3oBaHHEe, MOXKET ObITh 3aMEHEHO mnpenogaBateiasimu, uMmeromumu CIIO u
TOCy/apCTBEHHBIC TOUYETHBIC 3BaHHUS B COOTBETCTBYIOIIEH NPO(deCcCHOHATHHON
chepe, wn crenuanuctamu, umeronmmu CIIO u ctax mpakThyeckod padoThl B
COOTBETCTBYIOIICH npodeccrnonanpHol chepe 6osee 10 mociaeHUX JIeT.

4.4 Nudopmanuonnoe o0ecneyeHue o0yueHusl. Ilepeuyenn
pPeKOMeHayeMbIX Y4eOHbIX u3aaHuil, UHTepHeT-pecypcoB, TONOJIHUTEIbHOM
JIUTEPATYPHI

OCHOBHbBIE HCTOYHHKH:

1. EctectBo3nanue. Anekcammna W.10., I'anaktuonos K.B., JImutpuen
N.C. non pen. Anexcammnaoit M.FO. AxkuuonepHoe oOmiectBo. M3maTrenbcTBo
«IIpocsemenuey, 10 k., 2020.

2. EcrectBo3nanne.  Anekcammua  WM.JO., Tamaktmonos  K.B.,
HmutpueB U.C. mox pen. AnexcammHoir M.FO. AxkuuoHepHoe 0OOIIECTBO.
NznarensctBO «lIpocBemenne», 11 ki., 2020.

3. EctrectBo3nanue. ['abpuensu O.C., Octpoymon WU.I'., [Typeimesa H.C.
10 k1. OO0 «/Ipodar, 2020.

4. EcTecTBO3HaHUE. ["abpuensu 0.C, OctpoymoB nr.,
[Typeimesa H.C.11 k1. OO0 «Jlpodar, 2020.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. EcrectBo3HaHue: Y4Ye€OHUK IS CpeaHero MnpodecCuoHaIbHOTO
obpazosanust/ B.H. JlaBpunenko u np.; noxa penaxuueit B.H. JlaBpunenko. - 5-¢
u31., iepepad. u gom.- Mockpa: M3natensctBo «FOpaiit», 2021.

2. EctecTBO3HaHME: yuyeOHOE TOCOOUE JIJIsl CPETHETO MPO(HECCHOHATBHOTO
obpazoanus/ A.A. TopenoB. - 4-e wus3n., mnepepad. u jgom.- Mocksa:
NznarensctBO «HOpaiiT», 2022.
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3. EcrectBo3nanue. Tutos C.A., Aradonosa 1.b., Cusornazos B.1. OO0
«dpodax». U3narensctBo «IIpocsemenuey, 10 ki., 2020.

4. EcrectBo3nanue. TutoB C.A., Aradgonona I.b., Cusornazos B.11. OO0
«dpodax». UsnarensctBo «IIpocsemenuey, 11 ki., 2020.
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5. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMUSA
YUYEBHOI'O IPEJIMETA

KoHTpons ¥ olLieHKa pe3yJabTaTOB OCBOEHHsI Y4eOHOro IpenMera
OCYUIECTBJISIETCS MPENOIAaBaTeNIeM IPHU NPOBEICHUN 3aHATUN, TECTUPOBAHUA, a
TaK)K€ BBITIOJHEHHUS OOYYaIOIIUMHUCS WHAMBHUIYAIbHBIX 3a/JaHUl, MPOEKTOB,

UCCIIEe0OBAHNH.

Pe3yabTarsl 00yyeHus

OcHOBHBIE TOKA3ATEIH
OIIEHKH Pe3YJbTAaTOB

DopMbI U METOABI
KOHTPOJISI M OlIeHKH

3HaTh:
- pOJIb €CTECTBO3HAHUS B
Pa3BUTUHU YETIOBEUECKON
UBWIIN3ALINY;
- IEPCOHAJILHBIN BKJIA]
BEJIMKHX YYCHBIX B
COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HaYK;
- IPUMEHSTH €CTECTBEHHO-
Hay4YHYI0 TEPMUHOJIOTHUIO IIPU
OTHMCAHUU SIBJICHUM
OKpY’KaloIllero Mupa;
- 000CHOBaHHO MPUMEHSTH
pUOOPHI IS U3MEPEHUS U
HaOJII0/IeHNS, UCTIOJB3YS
ONMCAaHUE WIH NPEUI0KEHHBII
aJITOPUTM SKCIIEPUMEHTA C
LIETIBIO TTOJTyYeHUs 3HaHU# 00
00BEKTE N3YyUEHUS;
- OpraHU30BBIBATH CBOIO
NesTeNbHOCTD C YYETOM
MPUHITUTIOB YCTOWYUBOTO
Pa3BUTHUS CUCTEMBI «IIPUPOA-
00I1eCTBO-UETIOBEK
(ocHOBBIBasICh Ha 3HAHHUSAX O
mpoleccax nepesoca u
TpaHc(hopMaIMK BEIIECTB U
SHEpPIruer B SKOCUCTEME,
pa3BUTUU U
(GyHKIMOHUPOBAHUH
ouochepsl, 0 CTPYKType
TIOTTYJISAIIUY T BUAA,
aIanTanusx OpraHu3MoB K
cpene oouTaHus);
-000CHOBBIBAaTh MIPAKTUYECKOE
HCIIOJIb30BaHUE BEIIECTB U UX
peaKIuii B IPOMBIIIJICHHOCTH
1 OBITY; OOBACHATH POJIb
OTIpEAEIIEHHBIX KJIacCOB
BELIECTB B 3arPs3HEHUN
OKpYKarollel Cpebl;
- ICMICTBOBATh B paMKax

-3HAIOT POJIb
€CTECTBO3HAHUS B
Pa3BUTHH YEJIOBEUECKON
UBUIIN3AIUY;

- IPUMEHSIIOT
€CTECTBEHHO- HAYYHYIO
TEPMUHOJIOTHIO TIPU
OTHMCAHUU SIBJICHUI
OKPY’KaIOIIIETO MHUPA;

- 3HAIOT MPAKTUYECKOE
WCII0JIb30BAHUE BEILIECTB
Y UX peaKkIiui B
MIPOMBIIIIICHHOCTH U
OBITY;

3HAIOT POJIb
ONpEIETIEHHBIX KJIACCOB
BEIIIECTB B 3arps3HEHUU
OKpPY’KaIOIIeH cpeibl

DopMbI KOHTPOJIS:
YceTHBIN onpoc
[TruceMeHHbIi onpoc
CamocrosiTenbHas padoTa
TecToBble 3a1aHUs

MeToabl KOHTPOJIA:
@pOHTAIBHBIN OITPOC
WNHauBuayanbHBIN Ompoc
IIpoBepxka
CaMOCTOSITENTLHOM paboThI
IIpoBepka KOHCIIEKTOB
[TpoBepka cooOmeHmi
OneHuBaHUE BBINOIHEHUS
WMHJMBH1yalIbHBIX 33JIaHUN

IIpomexxyTounas
aTTecTanus - 3a4eT C
OLIEHKOM
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TEXHHUKHU 0€30MaCHOCTH U B
COOTBETCTBUH C
WHCTPYKIHUSIMHA IO
MIPUMEHEHHUIO JIEKAPCTB,
CpelcTB OBITOBOM XUMUH,
OBITOBBIX JIEKTPUUECKUX
npuOOpOB, TOHUMAS
€CTECTBEHHO-HAYYHbIE OCHOBBI
CO3JaHus IIPEANMCAHUM;

- ¢popMupoOBaTH COOCTBEHHYIO
CTPATETHIO
3J10pOBbECOEPEraroIero
MUTAHUS C YIETOM
OMOJIOTHYECKOM
11e1eco000Pa3HOCTH, POITH
BEIIECTB B MUTAaHUU U
KHU3ZHEICATCIIEHOCTH KUBBIX
OpPTraHHU3MOB;

- O0BSCHATH MEXaHU3M
BIIUSTHUS HA KUBBIC
OpraHU3MBbI
ANEKTPOMArHUTHBIX BOJIH U
PaZMOaKTUBHOTO U3TyUYEHHUS, a
TaKXe JICHCTBUS aJIKOT 04,
HUKOTHHA, HAPKOTUYECKUX,
MyTareHHBIX BEIIECCTB Ha
3JI0pOBbE OpraHU3Ma U
3apOJIBIIIIEBOE PA3BUTHCE;

- BBIOMPATH CTPATETUIO
MTOBE/ICHUS B OBITOBBIX U
Ype3BBIYANHBIX CUTYAIIHIX,
OCHOBBIBASICh Ha TOHUMAHHH
BIIUSTHUS HA OPTaHU3M
yesoBeka GU3NIECKuX,
XUMHYECKHUX U
Ouoaornueckux pakTopos;
-OCO3HaHHO JIEWCTBOBATH B
CUTYaIluu BBIOOpA TTPOIYKTA
WM YCITYTH, TPAUMEHSISI
€CTECTBCHHO-HAY4YHBIC

KOMIIETEHIINH.
Ymersn: - YMEIOT BBINOJIHATH
- BBIIIOJIHATH CaMOCTOSITENIbHBIE
CaMOCTOSITEIIbHBIE AKCIIEPUMEHTHI,
9KCIIEPUMEHTHI, pacKpbIBarOLINE

packpsiBarole MOHUMaHUe
OCHOBHBIX €CTECTBEHHO-
HAay4YHBIX MOHATUH U
3aKOHOB, COOJIIO/1asl MpaBuUiia
6e30macHoi paboTHI;
NpCACTABJIATDH MMOJTYUCHHBIC
PE3yNbTaThl B TAOJIMYHOH,

MTOHWMaHHUE OCHOBHBIX
€CTECTBEHHO-HAyUHBIX
MOHATHH U 3aKOHOB,
co0utro1as mpaBuiia
6e3omacHoil paboThI;
NPECTABIIATh
NIOJTyYEHHBIE PE3YJIbTATHI
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rpaduUecKoi WM TeKCTOBOM
¢bopme; nenaTh BHIBOJIBI HA
OCHOBE IOJTyYCHHBIX U
JUTEPaTypPHBIX JaHHBIX;

- OCYILIECTBIISATh
CaMOCTOSATEIIbHBIN y4eOHBII
MIPOEKT WIIM UCCIIEIOBAHUE B
00J1aCTH €CTECTBO3HAHMS,
BKJIFOYAKOLIMI ONIPEAETIECHUE
TEMBbl, [IOCTAHOBKY, LIEJIN U
3aj1a4, BBIABIDKCHHE
TUIIOTE3BI U ITyTEH ee
3KCIEPUMEHTAIBHON
IIPOBEPKH, IPOBEICHUE
HKCIEPUMEHTA, aHAJIU3 €r0
Pe3yIbTATOB C YUYETOM
MOTPEUTHOCTH N3MEPEHUS,
(bopMyIHpOBaHUs BEIBOAOB U
IIPEJCTAaBICHUE TOTOBOTO
MH(POPMAITMOHHOTO
IPOAYKTa;

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

- 000CHOBBIBATH B
JMCKYCCHH BO3MOKHBIE ITyTH
UX PELIeHHs, OCHOBBIBAsIChH
Ha €CTECTBEHHO-HAYYHBIX
3HaHUSX;

- HaXO/IUTh B3aUMOCBSI3H
MEX]Y CTPYKTYpOi U
¢byHKIMEH, IPUYUHON U
CIIEICTBUEM, TEOPUEN U
(akTaMu Ipu aHaNIKU3e
pOOJIEMHBIX CUTYaIMH U
000CHOBAaHNHU IPUHUMAEMBIX
peLICHU Ha OCHOBE
€CTeCTBEHHO-HAYYIHBIX
3HaHUil; TOKa3bIBATh
B3aMMOCBSI3b MEKIY
00J1aCTsIMH €CTECTBEHHBIX
HayK

B TaOJIMYHOIM,
rpaduvecKoi win
TEKCTOBOH (popme; nenarb
BBIBOJIbI HA OCHOBE
MOJTy9YCHHBIX U
JUTEePATyPHBIX JTaHHBIX;
- YMEIOT OCYIIECTBIISATh
CaMOCTOSITeNIbHBIH
y4€OHBIN IPOEKT WU
HCCJIEIOBaHKE B 00JIaCTH
€CTEeCTBO3HAHUS,
BKJIFOYAIOIIINHI
OTIpeIeIeHUE TEMBI,
MIOCTAHOBKY, LIETU U
3aj1a4, BBIIBIKCHHE
TUIOTE3bI U MyTeH ee
AKCIEPUMEHTAIBHOMN
POBEPKH, IPOBEICHHUE
HKCIIEPUMEHTA, aHAIIN3
ero pe3yJbTaToB,;

- YMEIOT 00CY>KIaTh
CYULIECTBYIOIINE
JIOKAJIbHBIE U
pEeTHOHANBHBIE TPOOIEMBI
(9KONOTHYECKHE,
HHEPTeTHYECKHE,
CBIPbEBBIC T.]1.);

- 000CHOBBIBATH B
JIUCKYCCHH BO3MOKHBIE
MyTH UX PEIICHHUS,
OCHOBBIBAsICh Ha
€CTECTBEHHO-HAyYHBIX
3HAHUSX;
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