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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUIIJIAHBI «BUOJIOT UST»

1.1. MecTo IMCHMILIHHBI B CTPYKTYpe o0pa3oBaTeabHoi mporpammbl CITO

Oo6mieoOpa3oBaTenbHas AUCHUIUIMHA «bHUONOTHS» SBISIETCS 00S3aTENBHONW YacCThIO
00111€00pa30BaTEIHLHOTO 1IMKJIa 00pa3oBaTeIbHOM MTporpaMmMbl B cooTBeTCTBUM ¢ PI'OC
CIIO nocneunansHoctu 21.02.14Mapkineiigepckoe 1ejno

1.2. He.]'ll/l H INIAHUPYEMBbIC PE3YyJbTAaThbl OCBOCHHUA TUCHUILJIMHbI:

Heab: QopmupoBanue y CTYACHTOB TMPEACTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHATBHOW OpraHU3allMy KUBBIX CUCTEM PA3HOTO PaHra Kak OCHOBBI MPUHSTHS
pELIEHNH B OTHOIIEHUN OOBEKTOB )KUBOM IPUPOJIBI U B IPOU3BOJACTBEHHBIX CUTYyAIUSIX.

3agaum:

1) chopmupoBaTh NOHUMAHUE CTPOEHUS, MHOIO0Opa3us U OCOOEHHOCTEN YKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3aly, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOJIOTUYECKUX
IIPOLIECCOB M SIBJICHUM B OKPYXKAIOIIEW cpele, LEIOCTHOW HAay4YHOM KapTUHBI MUDA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS OMNPEIENSATh JKUBbIE OOBEKTHl B NPUPOJE; IPOBOAUTH
HaOJMIOJEHUST 32 JKOCUCTEMaMH JJIs BBISBICHUS E€CTECTBEHHBIX M aAHTPOIOICHHBIX
MU3MEHEHUH, UHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOIEHU,

3) cdopmupoBaTh  HaBBIKM  IPOBEIEHUS  MPOCTEHIIMX  OMOJOTMYECKUX
AKCIIEPUMEHTAIbHBIX UCCIIEN0BAHUI C COONIIOIEHNEM MPaBUIl 0€3011aCHOr0 OOpaleHUs
c 00BbeKTaMH U 000PYIOBAHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh MH()OPMALUIO OMOJIOTHUYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUSI CBOEH EATENBHOCTH I10
OTHOILIEHHIO K OKpY’)Karolled cpeae, COOCTBEHHOMY 3/10pPOBbIO; OOOCHOBBIBaTh MU
cobJiroaaTh Mephl NPOPHITAKTUKN 3a00I€BaHUIA.

6) cdopMupoBaTH NOHUMAHUE 3HAYUMOCTH JOCTHKEHUI OMOJIOrNMYECKOW HAyKH U
TEXHOJIOTM B MPAKTUYECKOW JAESITENbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX
METUITMHCKUX TEXHOJOTUH U arpOOMOTEXHOIOTHIA.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

T CTUTIIAHBI

2.1. O0beM AMCHMIIMHBI U BU/IbI Y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O6beM 00pa3oBaTeIbHOM MPOrpaMMbl TUCIHILIMHBI 72

B T.4.

OcHoBHoOe€ coepxaHue 72

BT. 4.:

TeopeTuieckoe o0ydeHue 40
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3. YCJIOBUSI PEAJTU3ALIAN MTPOTPAMMBI OBIIIEOBPA3OBATEJLHOM
JUCHUILIAHBI

3.1. lns peaM3anvu NPpOrpaMMbl I CHUILTHHBI JOJKHBI OBITH MPeyCMOTPEHbI
cjeayinue creunajbHble MOMelleHNs :

Kabuner«buonorun», ocHameHHBI 00OpyAOBaHUEM: MeOeb, TOCKa, Me,
HarIsigHble MOCOOMS (KOMIUIEKTHI Yy4e€OHBIX TaOJMI], IUIAKaTOB), TEXHUYECKUMHU
cpencTBaMu OOy4YEHUsS: KOMIIBIOTEp C YCTpPOMCTBaAMHU BOCIPOM3BEIICHUS 3BYKa,
OPUHTEP, MYJIBTUMEAUA-TIPOEKTOP C IKPAHOM, YKA3Ka-TIPE3CHTEP ISl MPE3CHTALIHIA.

JlabopaTtopus,ocHameHHas 00OpyJOBaHUEM JUIsl MPOBEIACHUS  3aHSATHI:
MUKPOCKOITBI, CEKYHIOMEp, TOHOMETp, JIabopaTtopHas mocyaa (IpoOUpKH, MOJACTaBKU
JUTsT IPOOUPOK, THUHIIETHI, TMECOK, CTYNKH C MECTUKAMH, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, CTEKJSTHHBIC TMAaJOYKH, MpEenapoBalibHbIE WIJbI, (UIBTPOBAIbHAS Oymara
(canerkn), crakaHbl) TUIIEPTOHUYECKUN pacTBOP XJopuaa Hatpus, 3%-Hbli pacTBOp
NepoKcuaa BOAOPOJIA, pPAcTBOp Hoga B WOAUCTOM KajuH, TIULEPUH, KIyOHU
Kaptodensi, JUCT 3JI0JeH KaHAJCKOM, IO pSOMHBI OOBIKHOBEHHOW (pSOWHBI WU
TOMAaTa), TyK penyaThlil, pa3Be/ICHHbIC B BOJIE JIPOXIKH );

3.2. UudopMmannonHoe odecrieyeHue peain3anuy NporpaMmmal

Jnsa  peanuzanuu  mporpamMmbl  OMOIMOTeuHbIM  (GOHI  00pa3oBaTENbHOMN
OpraHu3alluil JOJDKEH HMMETh Ie4YaTHble W/WIM DJIEKTPOHHbIE 00pa3oBaTeibHbIE U
UHPOPMALIMOHHBIE  PECYpChbl,  PEKOMEHIOBAaHHBIE  JJIi  HUCIOJb30BAHUS B
00pa3oBaTeIbLHOM IpOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHMUS.

PexomeHnnyemble meuyaTHbIE W3JaHMA 10 peanu3anuu 0011eo0pa3oBaTeIbHOM
JTUCIHUIUIMHBINPEACTABICHl B METOAMYECKHX PEKOMEHAAIMSIX IO OpraHu3aluu
oOyJeHwus.



JIMTEPATYPA:

OCHOBHAJ JIMTEPATVYPA:

Koncrantunos,B.M. buonorus nns npodeccuii u cnenuanbHOCTEH TEXHUYECKOTO U

€CTECTBEHHO-HAYYHOTO mpoduierd : yued. I CTyHd. YUYpeKIeHuW cpem. mpod.

obpazoBanus / mox pea. B.M. Koacraatunosa. - 7-e u3j., crep. - MockBa : Akagemusl,

2018. - 336 c.
ISBN 978-5-4468-6577-2

buonorus : ydeOHUK ¥ MPAKTUKYM JUIsI CPEAHEro MpodecCuOHAIbHOr0 00pa3oBaHus /
B. H. dpeirun [u np.] ; non peaakuueid B. H. Spsiruna. — 2-e u3a. — Mocksa :
N3narensctBo IOpaiit, 2023. — 378 c¢. — (IlpodeccuonanbHoe obpa3oBaHue). —
ISBN 978-5-534-09603-3. — Tekct : anekTpoHHbI // OOpazoBaTenbHas miargopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511618 (nata obpamenus: 28.04.2023).

JOIIOJIHUTEJIbHAA JIMTEPATYPA:

buonorus. ba3zoBsiii u yriyonenusiit ypoHu: 10—11 kiaccsl : yueOHUK AJI CPEeTHErO
obmrero obpazosanus / B. H. Apwirud [u ap.] ; mox obeit penakiueit B. H. Speiruna.
— 2-e usn., nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2023. — 380 ¢. —
(Ob6meoOpazoBatenbubiii  muki). — ISBN  978-5-534-16228-8. — Tekct
anekTpoHHbI //  OOpaszoBatenbHas 1iargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530646 (nara ob6pamenus: 28.04.2023).

CmupnoBa, M. C. EcrectBo3Hanue: reorpadusi, OHOJOrUs, 3KOJOTHUS : y4eOHOe
nocobue s cpeaHero npodeccuonanbHoro oopazosanusi / M. C. CmupnoBa, T. M.
CmupnHoBa, M. B. Boponenko. — Mockaa : UznarensctBo FOpaiit, 2023. — 271 ¢. —
(ITpodeccuonansHoe o6OpazoBanue). — ISBN 978-5-534-12798-0. — Tekcer
anekTpoHHbI //  OOpaszoBatenbHas 1iargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515030 (maTa oOpamenwus: 28.04.2023).

[NEPUOJNYECKUE U3JJAHUA:

BECTHHUK BOPOHEXCKOI'O TOCYAAPCTBEHHOI'O YHUBEPCUTETA. CEPUS : XUMUSIL.
BUOJIOT'UA. ®APMAILIUA : mayunslii xxypHan / yupenutensb : BopoHEKCKHN TOCyaapCTBEHHBIN
yHuBepcuteT. — Boponex : 2000 - .-uucio BeimyckoB B roa: 4. — ISBN neuatnoi Bepcun: 1609-
0675. — Tekcr :  2JIEKTPOHHBIN //OBC  elibrary  [cakit]. —  URL
https://www.elibrary.ru/contents.asp?id=50757445 (nara obpamenus: 05.05.2023).



4. KOHTPOJIb U OLIEHKA PE3VJbLTATOB OCBOEHUS
OBIIEOBPA30BATEJBHOI TUCHUATIIMHBI

KoHTpoJibM OlleHKa pe3ybTaTOB OCBOEHUS 00111e00pa30BaTEIbHON JUCIUILINHBI
pacKpbIBalOTCA 4epe3 AUCIUILUIMHAPHBIE PEe3yNbTaThl, HANPABJICHHBIE HA (POPMUPOBAHUE
o0umx u npo¢heCCUOHATBHBIX KOMIIETEHLIMHI IO pa3/iesiaM U TeMaM COACpkKaHHs y4eOHOTO
MaTtepuana.

Oomasn Paszpnen/Tema Tun oueHOYHbIX MEPONPUATHH
KOMIIeTeH A

Paznen 1. Knerka — KonTponbhas pabota
CTPYKTYPHO- «MomnekynsipHbIil YPOBEHb
¢byHKIHOHANIbHAS eTUHULA OpraHu3aluy >KUBOT0»
JKHBOT0

OK 02 buonorus xak nayka. OGrmast 3anonHeHne TabIUIBI C OMTUCAHUEM
XapaKkTePUCTHKA KU3HU METOJIOB MHKPOCKOITUPOBAHUS C HX

JOCTOWHCTBAMH U HEJJOCTATKAMH.
3anonHeHne TaObIuIbl «BKag y4eHbIX
B pa3BUTHE OMOJIOTUM

3amoaHeHne CPAaBHUTEIBHOMN TaOIHIIBI
CXOJICTBA M PA3JINYHIA )KUBOTO U HE

KHBOTO

OK 01 CrpykrypHO-(yHKIIMOHAbHAs  |OlieHMBaeMas JUCKYCCHUsI IO BOIIPOCaM
OK 02 OpraHM3aIMs KIETOK JEKIHH

OK 04 Pa3zpaboTka MeHTaIbHON KapThI 1O

KJIacCU(UKALUU KJIETOK U UX CTPOEHUIO
Ha MPO- U HYKapHUOTUUYECKHUX U IO
LapCTBaM B MUHM I'pyIIax
Brimonnenue u 3ammura J1abopaTOpHBIX
pabor:

«CTpoeHue KieTku (pacTeHus,
YKUBOTHBIE, TPUOBI) M KJIETOUYHBIE
BKJIIOYEHUS (Kpaxmall, KapOTHHOUIBI,
XJIOPOIUTACTBI, XPOMOILJIACTHI)»
IIpaxtrueckoe 3ansartue. IIpencrasienue
YCTHBIX COOOIIEHUH ¢ TIPEe3eHTAIIUCH,
MOATOTOBJICHHBIX 1O MEPEUHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX

IpernoiaBaTeneM
OK 01 CrpykrypHO-QyHKIIMOHAIbHBIE | DPOHTANBHBIN OMPOC
OK 02 (axTOpHl HACTIEICTBEHHOCTH Pazpabotka rimoccapus

Pemenue 3ana4 Ha onpeneneHue
IIOCJIE0BATEIBHOCTU HYKJIEOTH/IOB,
aMHHOKHCIIOT B HOPME U B ClIydae
U3MEHEHHUS [10CIIE0BATEIbHOCTU
Hykineotunos JTHK

OK 02 OOMeH BelecTB 1 OpOoHTATBHBIN OMPOC
3anoJIHeHUE CPAaBHUTEILHON TaOINIIBI




IIPEBPALICHUE SHEPTUU B KIIETKE

XapaKTepUCTUK TUIIOB OOMEHa
BELIECTB

OK 02
OK 04

JKM3HEHHBIA UK KIETKH.
Murto3. Meiio3

OOcyxaeHne 1o BOIpocam JEKINU
PazpaboTka JeHTbl BpeMEHU
KHM3HEHHOTO LKA

Paznen 2. CTpoenue u
(pynxuuu opranuzma

KonTponbras pabota “CtpoeHue u
¢yHKuMu opranuzma’

OK 02
OK 04

Ctpoenue opranuzMa

OuenuBaemasi JUCKyCCHUs

PazpaboTka MEHTaTbHON KapThI
TKaHEH, OPraHOB U CUCTEM OPraHOB
OpPraHu3MOB (PacTeHHUSI, ’KUBOTHEIE,
YEJIOBEK) C KPaTKOM XapaKTepUCTUKOM
ux QyHKIMIA

OK 02

@OpMBI pa3sMHOKECHUS
OpPraHU3MOB

@pOHTAIBHBIN ONIPOC

3anosiHeHHEe TaOIHIIBI ¢ KPATKOU
XapaKTePUCTUKOHN U puMepamMu Gopm
Pa3MHOKEHHSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTEeHUM, JKUBOTHBIX
U YeJIoBeKa

Pa3paboTka neHTHI BpeMEeHHU C
XapaKTEpUCTUKOMN 3TAallOB OHTOTEHE3a
OTJEIIbHOM I'PYIIION )KUBOTHBIX U
4eJI0BEKA [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBneHue )KU3HEHHBIX IUKJIOB
pacteHuii o otaenaM (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAITIOPOTHUKOBHIHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEIOBaHUS

Pazpabotka rioccapus
OpoHTaIBHBIN OIIPOC

Tect no Bonpocam Jiekuuu
Pemenue 3ana4 Ha onpeneneHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB IIPU
MOHO-, JIU-, TOJIUTUOPUHOM U
aHAJTU3UPYIOIIEM CKPELIUBaHUH,
COCTaBJIEHUE TCHOTHITMYECKUX CXEM
CKpELBaHUs

OK 01
OK 02

CremieHHOe HacleJOBaHue
MIPU3HAKOB

Tect

Pazpabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX ITPU3HAKOB MPH
CLEIIJICHHOM HacJIeI0BaHUH,
COCTaBJICHUE T€HOTUITHYECKUX CXEM
CKpELIMBAaHUS

OK 01
OK 02
OK 04

BaKOHOMepHOCTI/I HN3MCHYHMBOCTH

Tecr.

Pemenue 3agau Ha onpeneieHUe TUIA
MyTalluX IIpU epeaaye
HaCJICACTBCHHBIX HpI/IBHaKOB,
COCTABJICHUEC 'CHOTHUIITMYCCKUX CXEM




CKpEILIMBaHUS

Pasnen 3. Teopusi 3Bo/110unK

KonTtponbHas padora “Teopernueckue
ACIIEKTEI DBOJIIOIMHY KU3HU Ha 3emie”

OK 02 Hcropust 3BONIOLMOHHOTO @pOoHTANBHBIN ONPOC

OK 04 yueHusi. MEKPO3BOJIOLHS Pa3pa6oTka riioccapusi TEpMHHOB
Pa3paboTka JeHTbl BpeMEHU pa3BUTHUS
ABOJIIOIIMOHHOTO YICHHUS

OK 02 Maxkpo3BOIOLHS. OueHnBaemasi AUCKYCCHS:

OK 04 BO3HUKHOBEHHUE U PAa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3eMiie OHMOJIOrMYeCKON TEPMUHOIOTUU U

CUMBOJIUKH TSI TOKA3aTEIbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII
Pa3paboTka 1eHTbI BpeMEHU
BO3HHUKHOBEHHUS U PA3BUTHS KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yenoBeka — ®poHTaTBHBINA OMTPOC

OK 04 AQHTPOIIOTEHE3 Pa3paboTka neHTbI BpeMEHU
MIPOUCXOXKACHUS YEIOBEKa

Paznen 4. Dxosaorus

OK 01 Dkonorudeckue GakTopsl U Tect 1o 3KOIOTHYECKUM (PaKTopam 1

OK 02 Cpelbl )KU3HU cpeaam KU3HU OPTraHU3MOB

OK 07

OK 01 [Tonynsammsi, coodmiecTna, CocTaBiieHuE CXe€M KPYroBOpPOTaBEIIECTB,

OK 02 HKOCHUCTEMBI UCTIONB3YS MaTEePHAIbI JICKITUH

OK 07 Pemenne mpakTHKO-OpUEHTHPOBAHHBIX
pacyeTHbIX 3aIaHHI 110 IEPEHOCY
BEIIIECTBA M DHEPTHH B YKOCHUCTEMAX C
COCTaBJICHUE TPOPUIECKUX Henel 1
nupaMujl OMOMAaCChI U SHEPTUU

OK 01 buocdepa - rmobansHas OneHnBaemasi JUCKYCCHUS

OK 02 DKOJIOTUYECKAst CUCTEMA Tect

OK 07

OK 01 BiistHue aHTpOIIOreHHBIX Tect

OK 02 (akTopoB Ha Grochepy [Mpaktryeckas pabota “OTX0/IbI

OK 04 MPOU3BOJCTBA”

OK 07

OK 02 Bnusane conuaanHO- OueHuBaemasi TUCKyCCus

OK 04 5KOJIOTUYECKUX (PaKTOPOB Ha BeinonHenue nabopaTtopHoil paboTh! Ha

OK 07 BBIOOD:

300POBBC YCIIOBCKA

"YMcTBEeHHas pabOTOCTIOCOOHOCTH",
"Biustaue abnotnyeckux (pakTopoB Ha
4eloBeKa (HU3KHUE U BHICOKHE
TeMreparypsl)"

Pa3nen 5. BuoJsorus B ;KH3HHU

3amuTa Keica: npeIcTaBiIeHue
pe3yJIbTaTOB PEIICHUS KENCOB
(BBICTYIIJIEHUE C TIPE3CHTAIIUCH )

OK 01

buorexHooruy B JKU3HU

BrinosHeHue Kelica Ha aHAJIN3




OK 02 KaK10r0 nH(pOpMaIUK 0 HAYYHBIX JTOCTHKCHHSIX

OK 04 B 00JIACTH F€HETUYCCKUX TCXHOJIOTHH,
KJIETOYHOM MHKEHEePUH, MHUILEBbIX
O6uoTexHojorui (1Mo rpynmnam),
MIpe/ICTaBICHHUE PE3YIbTATOB PEIICHUS
KENCOB

OK 01 [TpombinienHast OuorexHosorusi |BeimonHeHue keiica Ha aHAMH3

OK 02 uHpOpMAIUY O Pa3BUTUU

OK 04 MIPOMBIIIJICHHON OMOTEXHOJIOTUH (110
rpyniam), IpeJICTaBICHUE PE3yIbTaTOB
pELIEHHs KEeMCOB

OK 01 CommaabHO-3THYECKHE aclIeKThl | BeImoiHeHue Keiica Ha aHalIu3

OK 02 OMOTEXHOJIOrHH nH(popMay 00 3THYECKUX acleKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHA (IO
rpyniam), IpeICTaBICHUE PE3yIbTaTOB
peLIEHHs KEMCOB

OK 01 buotexHosnoruu u Texunueckue |BwimonHeHue Keiica Ha aHAIN3

OK 02 CHCTEMBI uH(pOpMAILIUU O PA3BUTHUS

OK 04 OMOTEXHOJIOTHIA C TPUMEHEHUEM

TEXHUYECKHUX CUCTEM (110 Ipymmam),
IIPE/ICTAaBICHUE PE3YJIBTATOB PEIICHUS
KEHUCOB
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