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1 Obmas xapakrepucruxa paboyeii mporpammmr 00meodpazoBaTenLHO AHCHMIITHHBI

1.1 Mecro mucuuninus: CTPYKType 0CHOBHOIi 00pa3oBaTeIbHOIL IPOrpaMMeI:
ObmreobpasoBarensuas AUCIHITIHA Bronorust seisercst 06s3arensHoi YaCTBIO 00Ie06pa3oBaTeILHOrO
IUKJIa OCHOBHOM 00pa3oBaTeIbHOMN IPOrpaMMel B cooteteTBuu ¢ ®I'OC 1o cremmansHocTH:
23.02.07. Texauueckoe 00CITy:XKMBaHME H PEMOHT ABHUTATEIICH, CUCTEM U arperaToB aBTOMOGHIIe
1.2 Ienn n nianupyempre Pe3yIbTaThI 0CBOCHHUSA AN CIHILIHHBI:
1.2.1 Iens qucnummmss
DopMHpOBaHKE Y CTYIEHTOB IIPEACTABICHHUSA O CTPYKTYPHO-()YHKIIMOHAIBHOMN OpPTraHM3alMK YKUBBIX
CHCTEM PasHOTO paHra Kak OCHOBBHI IPHHSTHS pelIenuif B OTHOMEHUHN OOBEKTOB KUBOI
IIPUPOJEL ¥ B IPOU3BOJICTBEHHBIX CHTYALHSAX.
3a/1a49n JIUCIUTUTAHEL:

1. coopmuposars monumanue CTPOCHUSI, MHOr000pa3us i ocobenHoCTeH JKHBBIX
CHCTEM Pa3HOI0 YPOBHS OpraHU3aIliy, 3aKOHOMCPHOCTEH IIPOTEKAHMS OHOIOTMIECKUX
TIPOTIECCOB U SIBIICHUH B OKPYIKAIOIIEH Cpejie, IeTOCTHON HayYHOU KapTHHEI MHpa,
B3aUMOCBS3H M B3aHMO3aBHCHUMOCTH €CTECTBEHHEIX HayK;
2. PasBUTH YMEHHS OIPEIEISTD JKUBLIE OOBEKTEI B IIPHPO/IE; IPOBOIUTE HaOro1eHus
38 OKOCHCTEMaMU JUTS BBIIBIICHUS €CTECTBEHHbBIX 1 AHTPOIIOICHHBIX M3MECHEHHIA,
HHTCPIPETHPOBATE PE3YIIbTATHI HAOIONCHHI,
3. chopMHpoOBaTH HABBIKK — IIPOBENICHUS — MPOCTEHIITIX — GHOIOTHYSCKIX
OKCIICPHUMEHTAILHBIX UCCIIEJIOBAHUI ¢ COOITIO MEHIeM IpaBHII GE30IACHOTO 0OpaIeHus ¢
o0BeKTaMu 1 obopynoBanueM;
4. Pa3sBUTb YMEHHS HCIIONB30BATE MH()OPMAIHIO GHOIOTHIECKOro XapakTepa u3
Pa3INIHBIX HCTOYHUKOB;
5. copmupoOBaTh yMeHus IIPOIHO3UPOBATE IIOCIEACTBHS CBOEH JIESITEILHOCTH 110
OTHOIICHHMIO K OKPYXKAIOIIed cpejie, coGCTBEHHOMY 3/10POBBIO; OGOCHOBBIBATE U COBIIIOIATE
MEpEI IPOYHIIAKTUKH 3a00JIeBaHHI,
6. chopMHPOBATE HOHMMAHME 3HAYUMOCTH AOCTIXEHUH OHOTOrHIecKoit HayKu U
TCXHOJIOTHH B IIPAKTHYECKOH NeSTETHHOCTH 1CJI0BEKA, Pa3BUTUH COBPEMEHHBIX
MCIHMIMHCKHUX TEXHOJIOIMH U arpoOHOTEXHOIOTHIA.

1.2.2 Tlnmanupyemsle pesyisrars

B Koabm Ilnanupyemsie pe3ytbTaThI 0cBOeHIS MU CIUTLTHHBI
HAHMEeHOBaHHe
(bopmup yeMI’{X Oo6mue JucnunmuapHsre
KOMIIeTeHIHI1
OK 01Bsi6upats B wactu tpynosoro Bocruranmss: - ¢OPMHPOBATE 3HAHKS O MECTE 1
CIIOCOOBI penreHus - TOTOBHOCTE K TPYAY, OCO3HAHUE POIIH GUOJIOrHH B CHCTEME HAYYHOTO
3a/1a4 LICHHOCTH MaCTePCTBA, TPYAOMIOOUE; | 3HAHUS; (yHKIMOHAIBHOMN
IPOoQeCcCHOHAIBHOM - TOTOBHOCTH K aKTHBHOM T'PaMOTHOCTH Y€JI0BEKA JIJIS PEIIECHSI
JEATENEHOCTH ACATENBHOCTH TEXHOJIOTHYECKOM 1 XU3HCHHBIX IIPO0JIeM;
HMPUMEHUTEIBHO K CONMAaIbHOM HAIIPABICHHOCTH, - chopMHpOBaTL yMeHHs
Pa3InYHBIM CIIOCOOHOCTH HHUIMUPOBATE, PacKpBIBaTh COJEPIKaHHe
KOHTEKCTaM IIJIAHUPOBATE ¥ CAMOCTOSTETHHO OCHOBOIIOJIArarOIIMX OMOIIOTHYECKHUX
BBIIOTIHATH TAKYIO AESTEILHOCTD, TEPMUHOB U IOHSTUH: KHU3Hb,
- MHTEPEC K Pa3IMYHbIM chepam KJIETKA, TKaHb, OPraH, OpraHu3M,
PO ECCHOHATLHOMN eI TENBHOCTH: BUJI, IOIYJIALHUSA, 5KOCHCTEMA,
Oglazienne yuuBepcansHEIME bmonenos, Guochepa; MeTaboaI3IM
Y4€OHBIME T03HABATEIbHBIMHE (oOmen BelecTs u IpeBparmieHue
JCHCTBUSMU: OHEPTUH), FOMEOCTa3




~CaMOCTOSATEIBHO (hOPMYTHpPOBATE 1
aKTyalu3supoBaTh mpobiemy,
paccMatpusats e€ BcecTopoHHE;

- YCTaHaBIMBATH CYILECTBEHHEI
IIPU3HAK UITH OCHOBAHHUS JUIs
CPaBHEHUS, KIacCuBUKAUT 1
06001eHus;

- ONIPCICIIATE LENH JIEATEeIBHOCTH,
3a/laBath [1apaMeTPhl X KPUTEPHHU UX
JOCTHIKEHUS;

= BBIIBJIATH 3aKOHOMEPHOCTH U
IPOTHBOPEYHS B pacCMaTPHBAEMBIX
SIBIICHUSX;

- BHOCUTB KOPPEKTHBHI B
ACATEIILHOCTD, OLIEHHBATE
COOTBETCTBHE PE3yIILTATOR IIeTIsIM,
OLICHUBATH PUCKH ITOCIIEICTBHIL
JeSITENBHOCTH,

- Pa3BUBaTh KPEATUBHOE MBIIIJIEHHE
IPH PEIICHUY XU3HEHHBIX IPo6iem
0) 6a3oBBIe UceenOBaTEIBCKIE
JECUCTBUSL:

-BJIQJIETh HABBIKAMU yYeOHO-
HCCIICIOBATEIIECKOM U IPOEKTHOM
AEATEIILHOCTH, HABEIKAMY
paspenieHus npobiem;

- BBIABIIATH IPHYUHHO-
CJIICICTBEHHBIE CBSI3H U
aKTyalu3UPOBATh 3a/1a4y,
BBIIBUTATh THIIOTE3y €€ pelIeHusI,
HaXOJIUTh apryMEHTEI JUIst
JOKa3aTeIbCTBA CBOUX
YTBEPXKCHUH, 3a/1aBaTh IIapAMETPBL
U KPUTEPHH PEIICHMS;

- AHAJIM3UPOBATE ITOJIyYEHHEIE B
XOJI€ PCIIEnMs 3a]1a91 Pe3yIbTaThI,
KPUTHYECKH OLICHUBATh UX
AOCTOBEPHOCTD, IPOrHO3UPOBATE
U3MCHCHMS B HOBBIX YCIIOBHUSIX;

- YMETb IIEPEHOCUTD 3HAHUS B
TI03HABATENIBHYIO U IPAKTHYECKYIO
obnactu KU3HEIEATEILHOCTH,

- YMCTBh UHTETPUPOBATH 3HAHUS U3
PA3HBIXIIPEIMETHEIX O0JIacTeit;

- BBIJIBUI'aTh HOBBIC MJICH,
[Ipe/iTaraTh OPUrMHAIBHBIE 110X OB
U PELICHHMS; - CIOCOOHOCTH UX
HCTIOJIB30BaHMA B IO3HABATEIHHOMN U
COLIMATIbHON IIpaKTHKE

CTPYKTYpHast OpraHU3aIUs KHUBbIX
CHCTEM, JTUCKPETHOCTS,
CaMOpETyJIAIus,
CaMOBOCIIPOU3BEICHHE
(penpoyxrms), HaCJIeICTBEHHOCTB,
M3MEHYHBOCTB, SHEPT03aBUCHMOCTE,
POCT M pa3BuTHE, ypOBHEBAs
OpraHu3arus;

- copMupoBaTE yMeHus
PacKphIBaTEL ComepKanue
OCHOBOIIOJIATaFOIMUX OHOIOTHYECKIX
TE€OPHH U THUIIOTE3: KJI€TOYHOH,
XPOMOCOMHOI, MYTaIllMOHHOH,
SBOJIIOIIMOHHOM, IIPOUCX 0K ICHUS
KHU3HH U YEJIOBEKA,

- COPMHPOBATE YMeHus
PAaCKpbIBATE OCHOBOIIOJIATAIOIIHE
OMOJIOrHYECK e 3aKOHbI
3aKonoMepnoctu (I'. Menpens, T.
Moprana, H.1. Basunosa, 3.
I'exxenst, ®. Mromnepa, K. bapa),
I'PAHMIBI UX IPUMEHUMOCTH K
JKUBBIM CUCTEMAaM;

- TPHOOPECTH OIBIT IPUMEHEHHS
OCHOBHBIX METOJIOB HAYYHOTO
IIO3HAHUSI, HCIIOJIB3YEMBIX B
Oronoruu: HaGMONEHNS U OmICANIS
JHBBIX CHCTEM, IPOLECCOB U
SABJICHUH; OPTaHU3aITUsI U
IIPOBEACHNE OUOIOTUYECKOTO
9KCIIEPUMEHTA, BBIABUIKCHHUS
TUITOTE3, BBIABIICHUS 3aBUCHMOCTH
MEXY HCCIIENYCeMBIMH BEITHYUHAM,
OOBACHEHHS Oy ICHHBIX
Pe3yIIbTaTOB U (POPMYIUpOBAHUS
BBIBOJIOB C UCITOJIL30BAHUEM
Hay4HBIX [TOHATHH, TEOPH U
3aKOHOB;

- C)OPMHUPOBATL YMEHHS BBIICIIATE
CYIMIECTBEHHEIC IPU3HAKY BUPYCOB,
KJIETOK IIPOKAPUOT U SYKAPHOT;,
OTHOKJIETOYHBIX ¥ MHOI'OKJIETOYHBIX
OpPraHu3MOB, BUAOB, OHOI€OTICHO30B
M 9KOCHCTEM; 0OCOOECHHOCTH
IIPONECCOB OOMEHA BENIECTB U
IIPCBPAICHUS SHEPTUH B KIIETKE,
dorocuntesa, mractuueckoro u
OHEPreTHYECKOro 0OMeHa,
XEMOCHHTE3a, MUTO3a, Melio3a,
OILUIOOTBOPEHUS, PA3BUTHS U
Pa3MHOXCHHSI, HHAUBUIYaTEHOTO
PAa3BUTHUsI OpraHU3Ma (OHTOreHe3a),




OK 02Ucmons3oBars
COBpPEMEHHEIE
CpeJICTBA IIOMCKa,
aHaumsa u
UHTEPIIPETATN
UHbOpPMAaKH 1
UH(OPMAIMOHHEIE
TEXHOJIOTHH IS
BEINTOJIHCHHUS 33149
IpoeCcCHOHANBHOMN
HalpaBJICHHOCTH

B o6nactu nesnocTn HO3HAHUS:
- COPMHUPORAHHOCTS

MHpOBOS?»pCHPIH, COOTB€TCTBYIOII_[€F (0]

COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd ¥ 00IIEeCTBEHHOM IIPaKTHKH,
OCHOBAaHHOTO Ha [IHAIIOre KyIbTyp,
CIIOCOOCTBYIOIIETO CO3HAHMIO
CBOCT'O MECTa B MIONHKYILTYPHOM
Mupe;

- COBEPIICHCTBOBAHME SI3BIKOBOM W
HUTATCIIbCKOH KYIIBTYPBI KaK
CPENCTBa B3aHMO/IEUCTBHS MEK Ty
JFOZIEMH U TIO3HAHUST MHPA,;

- OCO3HAHUE UEHHOCTH HAYTIHOI
ACATEIIBHOCTH, TOTOBHOCTE
OCYIIECTBIIATh IPOESKTHYIO 1
HCCIIENI0BATEIILCKYIO IEATENLHOCTD
I/IH,HI/IBI/I,I[yaJILHO H B rpyI1ie.
Osnaznenne yruBepcatbHbMu
Y4eOHBIMY IT03HABATEILHBIMH
JCHCTBUAMU:

B) paboTa ¢ nH(popMarmeii:

- BIIQJICTh HABBIKAMH Oy YCHHs
MH(OPMAINHI M3 HCTOYHIKOB
Pa3sHBIX THIIOB, CAMOCTOSTEIHLHO
OCYIIECTBIIATE IIOKCK, aHAIHU3,
CHCTEMATH3ALUIO ¥ HHTEPIPETALIHIO
MH(DOPMAITHH PA3IMYHEIX BUIOB 1
(opm 1pencraseHs;

- CO311aBaTh TEKCTHI B PA3IMIHEIX
(opmarax ¢ yuérom naznauenus

MH(OPMAIY 1 IieeBoit ayIUTOPHH,

00pBOEI 32 CyIIECTBOBaHUe,
CCTECTBEHHOTO 0T6Opa,
BHI0006pa3oBaHms,
TIPUCTIOCOOIEHHOCTH OPraHu3MOB K
Cpene oOUTaHus, BIUIHMS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPOIIOI'€HHBIX U3MEHEHUIL B
9KOCHCTEMAX CBOEH MecTHOCTH,
KPYroBOpOTa BEIECTB U
TIpeBpamenne suepruu B 6uocdepe;
- ¢hOPMUPOBATE YMeHMs pemars
OHonoruyeckue 3a/1a4YM, COCTABIIATE
TEHOTHUIINYECKHUE CXEMBI
CKPCIUNMBAHUS IS PA3HBIX THIIOR
HaCIICI0BaHNs IPU3HAKOB
OPTraHu3MOB, COCTABIISTH CXEMEI
IEPEHOCA BEIECTB U DHEPIUH B
SKOCHCTEMaX (IIeld UTaHMs,
IUIIEBBIC CETH)

- chopMEpoBaTE yMeHus
KPUTHYECKHU OLEHUBATH
HH(DOPMAIHIO 6HONOrHYecKoro
COACPIKAHUS, BKITIOYAIOIIYIO
IICEBIOHAYYHEIE 3HAHUS 13
PA3JIMIHBIX HCTOYHUKOB (CpeCcTBa
MaccoBoi nHMOpMaIH, HayHO-
TOIyIAPHBIC MATEPHAIIEI);
HHTEPIPETUPOBATE STHUYECKUE
ACIEKTHI COBPEMEHHBIX
HCCIeI0BaHuH B OHOJIOrHH,
MEJTUIIHE, OHOTEXHOIOTHEL;
paccMaTpuBaTh TIIOOATBEHEIE
9KOJIOTHYECKHE TIPOOIIEMEI
COBPEMEHHOCTH, (hOPMHUPOBATE 110
OTHOIICHHIO K HUM COOCTBEHHYIO
IIO3HUIIHIO;

- chOopMHPOBATH yMeHHs cO31aBaTE
COOCTBEHHBIE MUCEMEHHEIE 1 YCTHEIE
COOOIIEHUS Ha OCHOBE
Ouonornueckoit uHGOpMaNUH U3
HECKOJIbKUX HUCTOYHHKOB, TPAMOTHO
HMCIIOIB30BATh MOHATUHHELH anmapar
Ouonoruu




BBIOMDAs ONTUMATBHYIO bopmy
IIPE/ICTABIICHUS ¥ BU3Ya IA3aIHH;

- OLICHUBATH JIOCTOBEPHOCTH,
JCTUTUMHOCTH HHOpManuy, eé
COOTBETCTBHUE IIPABOBEIM U
MOPATBLHO-3THYECKUM HOPMAM;

- UCIIONIb30BATh CPE/ICTBA
HH(OPMAIMOHHBIX 1
KOMMYHUKAIIHOHHEIX TEXHOJIOIHH B
PEIICHUH KOTHUTHBHEIX,
KOMMYHUKAaTUBHBIX U
OPIraHU3alMOHHBIX 3a/1aY ¢
coOoIeHneM TpeGoBanmii
S9PrOHOMHMKH, TEXHUKH
GesonmacHocTH, rUrHEHDL,
pecypcochepeReH s, IPABOBEIX I
STHYECKUX HOPM, HOPM
UH(OPMAIHOHHOH Oe3omacuHocTy;

- BIIaICTh HaBBIKaAMU paciio3naBaHusa

1 33U TH HHpOpMAIHY,
HH(OPMaNHOHHOM Ge30macHocTH
JUYHOCTH

OK04 D¢ ¢pexrurno
B3auMOJIECTBOBATE
upadorars B
KOJUIEKTUBE U
KOMamu/ie

- FOTOBHOCTE K CaMOPa3BUTHIO,
CaMOCTOSITETbHOCTH |
CaMOOIIPEEITCHHUIO;

-OBJIaJICHUE HAaBbIKAMU Y4eOHO-
HCCIICIOBATENECKOM, IPOEKTHOH U
COMANIbHOH JEeATETBHOCTH;
Osnanenue yHUBEpCATbHBIMT
KOMMYHHUKaTHBHBIMHU JEACTBUSMU:
0) COBMEeCTHAS NeSITEIbHOCTE:

- IIOHUMATh U UCIIOJIb30BATh
MPEUMYIIECTBA KOMAH/IHOM U
UHAUBHTyaIbHON paboThI;

- IIPUHAMATE L€ COBMECTHOIM
JEATEIIEHOCTH, OPraHu30BbIBATH U
KOOplIHHHpOBaTB L[eﬁCTBHH II0 €¢
JOCTHIKCHHUIO: COCTABIIATE ILIAH
JCUCTBHUM, paclpenesTh poiu ¢
Y4CTOM MHEHHH: YYaCTHHUKOB,
00CYXK/IaTh PE3yIBTATE COBMECTHOM
paboTsr;

- KOOPJIMHUPOBATH U BEIIOTHSTE
paboTy B yCIOBUAX peanbHOro,

BHUPTYaJIbHOI'O U KOMGI/IHI/IpOBaHHOI‘ 0

B3aUMOJICUCTBHSI;

- OCYIIECTBIIATH TO3UTUBHOE
CTPaTETUYECKOE IIOBE/ICHUE B
Pa3IMYHBIX CUTYaIUSIX, IPOSIBILITE
TBOPYECTBO ¥ BOOOpakeHHE, OBITH
UHHUITMATUBHBIM

OBJlanieHne yHUBEpCaTbHBIME

IIprobpectu onbir npumenenms
OCHOBHBIX METOJIOB HAYYHOT'O
HO3HAHUSL, UCIIONB3YEMBIX B GHOJIOrHH;
HAOJIIOIaTh ¥ OMHECHIBATE JKUBbIC
CHCTCMBI, IIPOIECCHI U SBJICHMUIL;
OpraHu3aIuy U IPOBEICHUS
OmooruyecKoro 9KCIIEPUMEHTA;
BBIJIBUTATh I'MIIOTE3EI, BBIABIISATE
3aBUCUMOCTH MEXy UCCIIeyEeMBIMU
BCITMIUHAMU,00BACHSTH 10Ty YeHHBIE
PE3YIBTATBIN (HOPMYIUPOBATE BEIBOIBI
C HCIIOJIB30BaHUEM HAYYHBIX MOHSATHIA,
TCOPHUU U 3aKOHOB




OK
07CopnelicTBOBaTE
COXPaHEHHIO

OKpY Karomen
CpeJIbI,
pecypcocbepexern
10,IIPUMEHSTH
3HaAHUA 00
H3MEHCHUHI
KJIAMara,
IIPUHITAIIBI
OepexIMBOTO
IIPOU3BOJICTBA,

s dexTuBHO
JIEHCTBOBATH B
YPE3BhIYAHBIX
CUTYaIUsIX

PeryIATUBHBIMU NEHCTBUSIMU:

I) IPHHATHE ceOd 1 JAPYTHX JTFO Ik
- IPUHAMATE MOTUBEI X apTYMEHTEI
APYTHX JIIOJCH IPU aHATH3E
PE3YIIBTAaTOB eATEILHOCTY;

- IPU3HABATE CBOE IIPABO M IIPABO
APYTHX JIFO/CH Ha OMIHOKY;

MHD € IIO3UIIUU IPYTOro YeI0BeKa,
B obmactu sxonoruyeckoro
BOCIIMTAHHUS:

- chopMHEpOBaHHOCTE
SKOJIOTHYECKOH KyIBTYpEI,
IIOHUMaHWUE BIUSHUS COIHAIBHO-
SKOHOMHYECKHX ITPOLECCOB HA
COCTOSIHUE IIPUPOHOM 1
COLHAILHOM CpeJIbl, OCO3HAHUE
IJI00aTEHOrO xapakTepa
9KOJIOTHYECKHX IIPOBIIeM;

- INIJAHUPOBAHHUE U OCYIIECTRIICHHE
JCUCTBHI B OKpyKaromeit cpelne Ha
OCHOBC 3HaHUS LENIEeH YCTORIUBOrO
PAa3BHTHA Y€TIOBEYECTBA, aKTHUBHOE
HCIIpUATHE NEHCTBUH, MPUHOCSIIIX
BPeJl OKpy:Karomel cpeje;

- YMEHHE IIPOTHO3UPOBATH
HEOJIarONPHATHEIE YKOTOrHYecKHe
IIOCJICICTBUS IPEAIPHHIUMAEMEBIX
ACHCTBUH, PETOTBPAIATD HX;

- pacliupenue oIblTa eI TEIFHOCTH
OKOJIOrMIECKOH HAIIPABIICHHOCTH,

- OBJIAZICHUE HaBBIKAMH y4eOHO-
HCCIICTIOBATENBCKOM, IPOCKTHOM 1
COLMAITBHOM J1€ATEILHOCTH

- pa3BUBaTh CII0COOHOCTE IIOHUMAaTh

- copmupoBats YMEHHS IPUMEHSTH
IIOJIy9CHHBIC 3HAHUS JUIS O0BICHEHUS
onosornyeckux IIPOLIECCOB U SIBIICHMI,
AL IPUHATHANIPAKTHYECKUX PEIICHUI B
ITIOBCEHEBHOM XU3HHU C IEIIBIO
obecrieuenus 6e30macHoCTy CBOEro
3/I0POBbSI ¥ 30POBBSI OKPYKAIOIIUX
JOJICH, COOJIIONATE 3JIOPOBEIA 00pa3
KU3HHU, HOPM TI'PaMOTHOIO IIOBEIEHUS B
OKpYKarollei pupoHoit cpee,
INOHUMAaTh HEOOXOIUMOCTE
HCIOJIB30BAHUS JTOCTHIKEH UL
COBPEMEHHOM OHOJIOTHH U
OMOTEeXHOIOTHH 115t panroHaAILHOrO
IPHPOJIOTOIL30BAHMS




2 Crpykrypa u COAepikanue 001e00Pa3oOBaTe LHOM MU CIHILIHHEL

2.1 O0beM JUCHHILIMEBI I BH/IbI Y4€0HOI1 padoThI

Bun yueGHoit paorsi Ob6bem B
gacax
O0nem 06pazoBaTenbHOI IPOrpamMMbl y4e0HO JHUCIHILIMHbI 12
BT. ..
TEOPETHYECKHUE 3aHITHS 72
Teopernueckue PO ECCHOHATBHO-0PHEHTHPOBAHHEIC 3AHSTHS 1
2

IIpomexxyTounas arrecramus B dbopme mud dpepenmuposannoro 3agera




Temarmaeckuii man u COZICPIKaHUE YUECOHOM MUCIIHILINHE]
2.2. TemaTuvecknii mian u CoAcpKaHHe yIeOHOM QU CIUILIHHL

Koap1
KOMITeTeHIHii,
$opmuposanuio
KOTOPBIX
cnocodcTBYeT
3JIEMEHT

NPOrpamMmel
2

Pazpen 1. Kirerka — CTPYKTYPHO-(YHKIHOHAIbHAS €IUHNIA

Copnepixanue yaeonoro MaTepuaia ( 0CHOBHOE U
Haumenosanne npOQ)eccnonanbﬂo-opneHTnpOBaﬂﬂoe),
Pa31e/10B U Tem J1a00paTOpHbIe H NMpaKTHYeCKHe 3aHATHA,

NpUKIATHOI Moayas (mpu HAJTUYHH)

JKHBOI0
Tema 1.1. OcHoBHoe coepKaHue 2 OK 02
Bbuonorns xax Teopernyeckoe 06yuenue:

Hayka. O0mas CoBpemeHHBIE OTPAC/ OUOJIOTHYECKHX 3HAHHIL.

XapaKTepucTHKa CBs35 Guosnorny ¢ APYTUMH HAayKaMH: GHOXUMHS,

JKH3HHI onodusuxa,

XapaKTCPUCTUKA [GMORMKa, reHoTeorpadus i Ip.
Pois u Mecro 6uonorun s bopmupoBarnH
COBPEMEHHOU HAYYIHOM KapPTHHBI 2
JKV3HU mupa. Yposuu OpraHM3alVH KUBOMH
Matepun. OOas XapakTepucTuka JKU3HH,
CBOWCTBA KUBBIX CHCTEM.

XUMHYECKHH cOCTaB KIIeTOK

Tema 1.2 OcHoBHOE coliep:KaHue 6

CrpykTypHo Teopernueckoe o0yuenue:

byHKknmonansnasn | Knerounas reopus (T. IIsanw, M. lreiizen, P. OK 1
OpraHu3anusa Bupxog). OcHoBHEBIE M0NT0XKEHHS COBPEMEHHOM OK 2
KJIETOK KJICTOYHOU Teopur. THIIBI KIIETOUHO OK 4

OpraHU3alluu: IPOKAPHOTHICCKUH 1
SYKapHOTHYCCKUH. OTHOKIIETOUHEIE 1
MHOTOKJIIETOYHEIE Opranu3mbl. CTpocHue 2
HPOKapHOTHIECKOH KieTku. CTpoeHue
9YKapUOTHYECKON KIETKH.
Hexnerounsie Gopmer sknsam (BupYCEI,
baxreprodarm)

U3zyuenne crpoenms xierkn (pacTenwsi, SKUBOTHSIE, 2
IPUOBI) ¥ KIETOYHBIE BKITFOYSHUS
(Kpaxmali, KapOTHHOMIEL, XJIOPOIJIACTEI,
Xpomonnactel). CX0ICTBa M pasiuaus

Bupycnsre u Gakrepuansubie 3a60/esanms. Ob6mmue 2
HPUHIUIIBI KCTIONB30BAHMS JIEKAPCTBEHHbIX
BEIIIECTB.

OcobeHnocTr IPUMEHEHNS AHTHOUOTHKOR,
IIpesicTaBnenye yeTHBIX cOOOMCHIT ¢




IIpe3eHTanuel,

TTO/IFOTOBICHHBIX 110 MepeHHIo HCTOYHHKOB,

PCKOMCHIOBAHHEIX Mpero iapaTeens _
Tewa 1.3 -. OK 1
Crpykrypro- — OK2

bynkunonaaLapIe Xpomocomuag Teopust T. Moprana, Ctpoenue
daxTops! XpomocoM. XpoMoCOMHEIiH Habop KIIETOK,
HACICACTBEHHOCTH | TOMOIOrHYHELe H HETOMOJIOIrMYHEIE XPOMOCOMEI,
TaIUTOMTHBIA M TUIUION MHEIIH Habop. Hyknennoppre
Kkucioter: JIHK, PHK

HaXOXJICHHE B KIIETKE, X CTPOSHHE 1 GyHKIIN.
Marpuunsie nponeccrr 5 KJICTKE: pernTuKanysi,
Ouocuntes Geka, pelapanms. I'enetiaeckuii ko
H €r0 CBOMCTRA

Onpenenenne [IOCIIEI0BATEILHOCTH H
AMUHOKHCIIOT B HOPME U B ClIyJae
U3MCHCHHS TI0CTIeA0BATEIBHOCTH HYKJICOTHJIOB

JHK
Teopernyeckoe ofyuenme: _
HonsTie meTabosmuzm. AccuMuIAIMS n

YKICOTHIOB 5

Tema 1.4.
O6Mmen Bemeers u
npeBpanieHne

9HEPIHH B KJIeTKe

AUCCUMUIISANHS — NIBE CTOPOHEI MeTabomu3Mma.
Tuner o6mena Bemects: aBTOTPODHEIN 1
TCTEPOTPODHBI, aspoGHELf 1 AHadPOOHEIA.
Hnactuyecknit 06mex. Dotocunres. Xemocuures

Tema 1.5.
Kuznennbnii nu
KJIeTKH. Muros.

Meiio3.

OcnoBHoe conepsxanme
Teopernyeckoe o06yuenue:
Knerognsri LHKIL, €T0 nepuoasl. Muros, ero
CTaMHU ¥ IPOMCXO/IAIIME IIPOIECCEL.
Bronoruueckoe 3navenne MHTO3a. Melio3 u ero
cranun. [Tosenenue xpomocom B Meifo3e.
KpOCCPIHFOBep. Bronoruaeckuit empic Mero3a.

Pazen 2. Crpoenne u g HKIMH OpraHusmMa —
Tema 2.1.

OK 2
Ctpoenne Teopernueckoe o6yuenme: _ OK 4
opranusmMa MuoroxreTounble oprarusMer, B3amyocsas
OPT'aHOB M CHCTEMbI OPraHOB B MHOTOK/ICTOYHOM
opraumsme.

r OMCOCTa3 OpraHus3Ma H ero IIoAaEpKaHue B
IIporecce KHU3HEOCATENbHOCTH

Tema 2.2. 2
Dopmpl T

CopeTHIeCKOe 00yYeHme:

Pa3MHOKeHHUsI DOpMBI pa3MHOKEHHS Opranusmos. becmonoe u
Opranu3sMoB HI0JIOBOE pasMHOKeHHUe. Bunst Gecronmoro
pasMHOXKeHusL. [lonoBoe pasmuokerwe.
I"ametorenes y sxuBormpIx. Cnepmarorenes u
oorenes. CTpoeHue MONOBBIX KIICTOK.

Omnootsopenne ]




Tema 2.3,
Onrorenes —
pacreHwmii, Wuansunyansnoe Pa3BUTHE OpraHU3MOB.

JKHBOTHBIX U OMOprorenes u ero CTa U, HOCT3M6pH0HaJILHLIﬁ
YeJI0BeKa nepuon. Craauu

PACTeHHH, MOCTIMOPHOHATEHOrO pa3BuUTHS y
KUBOTHBIX ¥ YenoBexa. [Ipsivoe HENpsIMOe
pasButHe. bruonoruyeckoe

CTapeHue u cMepTh. OHTOreHes3 pacTenwuii

OcnorHoe coepxanne n
Teopernyeckoe 06 YeHHne: _
OcHOBHEBIE TOHSTHS TCHETHKH. 3aKOHOMEPHOCTH

00pasoBaHus ramer. 3akoHs! I, Mennemns
(MOHOTHOpPHIHOE 1

HOJIMTHOpH THOE CKpemmBanue). Bzanmoeiicteue
IreHOB

Tema 2.4.
3akoHOMepHOCTH
Hac/JeJ0BaHU

Orpenenenne BepostrOCTH BO3HHKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IIpH MOHO-, JTH-,
HIOJIUTUOPHUIHOM U AHATTM3UPYIONIEM
CKPCIIMBAHNH, COCTABIEHNE FHOTHIIMIECKIX CXEM

CKpEIINBAHUS :
Tema 2.5,
Cuemiennoe Teopernueckoe 06 YeHHue:
HacJleq0oBanue 3akonsr T, Moprana. Cuenrennoe HaciienoBanue

IIPH3HAKOB T'€HOB, HapyIICHUE CUEIIICHUI. HaCJIe,Z[OBaHI/Ie
OPHU3HAKOB, CIEILICHHBIX C IIOJIOM
BepOHTHOCTI/I BO3HUKHOBEHUSI HaCJICICTBEHHBIX

IIPU3HAKOB IIPpH CUCILICHHOM HaCHeI[OBaHI/IH,

COCTaBJICHUE TEHOTHIIMYECKHX CXEM CKPEIIMBAHUS
Tema 2.6. OcHoBHOE coaep:Kanue n
3axonomepnocru Teopermaeckoe o6yuenne: _
H3MEHYHUBOCTH

W3menunpocTs IPU3HAKOB. BUsbl u3amenumBocTH:
HAaCJIeICTBEHHAs U HEHACTIEICTBEHHAS. 3aK0H
TOMOJIOTHYECKHX PAIOB B HACIIEICTBECHHOM
msmenausocty (H.W. Basuog). MyTtanuonnas
Teopus

H3MCHYUBOCTH. BHJIBI MyTarmii u IIPUYHHE] UX
BO3SHUKHOBeHUS. KapuoTum ueiopeka. 2
Hacnencreennpie 3a00JieBanus yeoBeKa, [ €HHBIE
1 XPOMOCOMHEIE 60JIe3HH YenoBeka. Bomesnn ¢
HACJICICTBEHHOH IIPeIPacoOKEHHOCTEIO.
3HaYeHWE MeIHIMECKOl TEHETHKH B
UPCIOTBPAIICHUH U JICYCHUH I'€HETHIECKUX
3a00JIeBaHuil YenoBeka.

BosmosxxHEIe THIIED MyTallui OpH Iepeiaye
HACJICICTBEHHBIX IPU3HAKOB, COCTABIICHIE 2
TCHOTHIIHYECKHX CXEM CKPEIMBALHS. o i ]




Konrponsuas
pabora

Crpoenne u pynkuun opraHuszma

Paznen 3. Teopus sBosmronun

Tema 3.1.
Hcropus
SBOJIIOIHOHHOI0 yYeHHs
MHKDO3BOIOIUS

OcnorHoe conepxanme
Teopernyeckoe o6yaernme:

llepBre sBomOnHOHT G Konnermmu OK.B. Jlamapk,
KL Broddon). Deomonmonnas Teopust Y. Jlapeuna.
CuHTetnyeckas TCOPHS SBONIONMY U ee OCHOBHEE
HOJI0xKeHnst. MUKposBosmomms. [omymanus kax
SJICMCHTAPHAS €IMHAIA SBOJFOIHH. | CHETHYCCKHe
OCHOBBI 3BOJIIOITHH.

OJeMeHTapHbIe baxTopsI 3BosIOIIHY. EctecrBennnrit
0TO0p — HampasITOmHTit baxTop sBoITFOIIH,
Bunoo6pazosanue xax PE3YIBTaT MUKPO3BOIFOLIHH.

Tema 3.2
Maxpossosronus.
BosnuknoBenue u
Pa3sBUTHE KU3HH Ha
3emMJie

Maxpossomrorus. CDOpMBI 1 OCHOBHBIE HaIIPaBIICHUS
MakposBosronun (A.H. Ceseprios). ITyru JMOCTHXKEHUS
Bosuukzosenme | Ononormyeckoro Iporpecca.
Coxpanenne 6ropasHoo6pasus na Seme, I'umoressr u
TCOPHH BOSHUKHOBEHUS )KM3HH Ha 3emMie. [TosiBenue
HEPBBIX KIIETOK U UX DBOJFOIHS.

KU3HK Ha 3emite | IIpokapruotsr u 9YKaAPHOTHL.
[Mponcxoxncuue MHOTOKJIETOYHBIX OPraHU3MOB.
BosuukHoBenne ocHoBHBIX LapCTB 9yKapuoT

Tema 3.3
IIpouncxoxnenne
I€JI0BEKA- AaHTPONOreHe3

OcHoBnoe coxe JKaHUe
TeoeaneCKoe o0y4uenue:
AHTpOHOJIOFI/IH — HayKa 0 YeJoBeke, CHCTeMaTquCKoe
HOJIOXKeHue genoBeka. CXOJICTBO U OT/IHYms 4JeJloBeKa
aHTPOIIOTEHE3 C XUBOTHBIME. OCHOBHEE cTaguu
aHTPOIIOreHe3a. DBOIIIOIHS COBPEMEHHOTO YEJI0BEKa.,
Yenosedeckue packr u ux CAMHCTBO. Bpems u myTu
paccenenust yenoBeka 1o miaHere., Ipucnioco6nennocts
ICI0BCKA K Pa3sHBIM YCIIOBUAM CPEJEL.

Paznen 4. Dxoorus

Tema 4.1.
IKOJIOTHYECKHe
dbakTopsl u cpexpI ku3HK

OK 2
OK 4

OcHoBHOE conepskanne
Teoe'rnqecxoe 06 qe}me.

Cpenpr oburanus opranmsmos: BOJTHAA, HA3EMHO-
BO3yIIHAs, II0YBCHHAS, BHY TPHOPraHU3MEHHAS,
DU3UKO- XUMHYECKHE 0COOEHHOCTH cpen 0OuTaHuUs
opranusmos. [Ipucnoco6enns OPTaHU3MOB K JKH3HH B
PasHBIX cpenax. [lonsTue skomormyeckoro ¢akropa.
Knaccupukanms skomnormaeckix thaxropos. ITpasuio
MuHEMYyMa 1O, JIubuxa. 3akon TOJICpaHTHOCTH B.
lendopaa




Tema 4. 2.
HOIIyJIﬂIII/Iﬂ,
c0001ecTBA.
IKOCUCTEMBI

Tema 4.3.
Buochepa- rinodanpnas
IKO0JIOTHYecKast CHCTeMa

Tema 4.4.
Bausinue
AHTPOIOTeHHBIX

dakTopoB Ha duocdepy

Tema 4.5.

Bimsitaue coumannuo-
3KOJTOTHIECKHX
dakTopos nHa 310pOBLE
9eJI0BEKA

OcHoBHOe coiep:KaHue
Teopernaeckoe 06ygenme:
OKonormyeckas XapaKTepHuCTHKa BUIA 1 IO YJISIAH,
OKoJIoruyecKkas Hymg BUJIa. DKOJIOTHYECK e
XapaAKTEPUCTUKH OIS, Coobmectpa u

9KOCHCTEMBL: TIPOIYIICHTEL, KOHCYMEHTEHI, PeayLeHTEL.
Kpyrosopor Bemecrs u IIOTOK SHEPruM B SKOCHCTEMe.,
Tpoduyeckue YPOBHH.
Tpoduueckue nerm u ceryr, OcHOBHbIE TOKazaTem
dkocucremer. buomacca i npojykus. OKOIOrIYecKme
IIHPaMUJBI YMCelT, OUOMACCH! 1 SHepruu. [Ipasmro

ITAPaMUJIBI SHEPTHH.

Pemenne [IPaKTHKO-OPHCHTHPOBAHHBIX PACYETHDIX
3a[JaHuH 110 IEPEHOCY BEINecTsa i SHEPIUH B
9KOCHUCTEMAaX

C COCTaBIICHHE TPOGUIECKUX Lerreii i IIHpaMuzL

Onomaccs! u sHeprun
brocoepa — xupas 060110uxa 3emnu. Passurye

IPE/ICTaBIeHUH 0 Orocdepe B Tpymax B.I.
Bepnanckoro. O6macru buochepst n ee KOMITOHEHTEL.
XKuBoe BemecTtro Ouocdeps! u ero byHKIIHN.
3aKoHOMEpHOCTH CYIICCTBOBAHUS GHOCHEpHL.
Ocobennocru Grocdeps! kax rro6ampHOl 9KOCHCTEMEL.
Hunamudeckoe pasHosecue B 6uocdepe. Kpyrosoporsr
BEIIECTB X OMOTEOXMMUYECKHE [THKITEL ['noGasnsurie
OKOJIOTMICCKHE IPOOIIEMBI COBPEMEHHOCTH

OcHoBHoe conepxkanne
Teopernueckoe o6yuenme:

|ABTpOLIOreHHBIC Bo3NCHCTRIS Ha Ouocdepy.
3arps3HeHus Kak By AHTPOIIOTCHHOT'O BO3/IEHCTRHS.
AHTPOTIOreHHEIE BO3/eHCTBIS Ha atMocdepy.
BosneitcrBus wa ruapocdepy. Boszneiicrus na
IHTOChEDPY. AHTPOIIOreHHbIC BO3JIEHCTBHUSA Ha
OmoTHyeckue coobmectsa.
IIpodeccnonansHo-opuentu OBAHHOE 3aHATHE
[onsaTne «Otxompr npousBojcTBay. Ha ocnose
dbenepansroro KIIaCCH(UKAIHOHHOTO KaTaora
OTXOJOB OIPEAENIATh KJIACC OMACHOCTH OTXOJIOB;
arpEraTHoOe COCTOSIHAE U BH3HYECKyHO ¢opmy orxomos,
obpasyromuxcst Ha paGodem MecTe / Ha JTamax
IIPOU3BOACTBA, CBSI3AHHBIE C OIIPE/ICIEHHO
npogeccueil/ coennarbHOCTEIO

OcnoBHoe conepxanme

9KOCHCTEeMEI. bronenos u ero CTPYKTypa. CBsizu Mesx 1y
OpraHusMamu B OHOIIEHO3e, CTpyKTypHEIE KOMITOHCHTE]

Teopermueckoe o6yaenne:

3110pOBEE u ero cocrasisromue. Gakrops,
IIOJIOXKHUTENBHO M OTPULATEILHO BIIHSIIONINE HA
OpraHu3m venoBeka. ITpobiema Texnorenmpx




BO3NIEUCTBHH Ha 3710pOBbe Ye0BeKA (3J1eKTpOMarHuTHEIE
II0JIs1, OBITOBas XUMU S, u36s1Tounne IITYMBI, padaliis
U T.IL.). Ajanranus OPranusMa Jenoseka K axropam
OKpY>Xaromei cpexst. [Ipuammmms (bopmupoparms
3/10pOBbecOeperaromero IToBeteHus. Ousuueckas
aKTUBHOCTE U

3A0poBbe. brHoxuMuyeckue acexTrr PAlMOHAIILHOTO
IIUTaHMS.

YMcTBeHHAs paboTocnoco6HOCTS.
Osnanenne meroamm OTIPENCIICHUS I0Ka3aTeeit
YMCTBEHHOH PaboTOCIOCOGHOCTH, 06BICHEH e
IIOJIy9CHHBIX
PE3YJIBTATOB M OpMyHpPOBAHKE BEIBOIOE (muchMenHo)
C HCIIOJIb30BAaHUEM HAYYHBIX TIOHSATHH, TEOPHIt 1
3aKOHOB
Brusine abnormaecknx (axTopos Ha yenopexa (Hn3KHE
1 BBICOKHE TEMIIEPATYPEI)

Usyuenue mexanmsmon aZlanTaluy OpraHu3Ma YeJoBeKa
K HUSKHM ¥ BHICOKAM TEMIIEPATYPAM H 00BICHEHIE 2
IIOTYYEHHBIX Pe3YILTATOB U GopmymupoBanue BBIBOJIOB
(mHCEMEHHO) ¢ Hemomb30BaHIem HayYHBIX IIOHSITHIH,
TEOPHH U 3aKOHOB

HpOQ)eccnonanLHo-opueHTnponaﬂﬂoe 3aHATHE

TPUITEPBI CHIXKAIOIUE PAbOTOCIIOCOOHOCTE
HCII0IB30BaTh YCIIOBUS OCYIIECTRICHIS

IPO(ECCHOHANBEHOM MeSTeNbHOCTH: IIyM, TeMIIeparypa, 2
usmyeckas Harpyska u .1,

Ipodeccnonansuo —OPHEHTHPOBAHHOE CO/EPKAHIE
Paznes 5. Bnonorus B sxuznm 8

Tema 5.1. OcHoBHOe conepskanne 6 OK 1
bnorexnoaoruu B sxuzan Teopernueckoe coepsxanue: OK 2
KaK/10I0 brorexnonorus xax Hayka u npoussoacTBo. OCHOBHEIE OK 4

HalIpaBJICHNs COBPEMEHHOM OUOTEXHOIOI M. Metopr
OmoTtexnonornu. O6beKTLL OMoTexHoIOrMH. DTHKA
OMOTEXHOIOTHYECKUX 1 TCHETHYCCKUX HKCIIEPHMEHTOB,
IIpaBnia moucka u anammza Oroskonormueckoii
HH()OPMALINH U3 PA3THIHBIX HUCTOYHHUKOB (Hay4HAasT U
y4eOHO- ;
HayqHas JJUTeparypa, CpeIcTBA MACCOBOL uHpoOpManuy,
cets MHTepreT u npyrue)

l'lpO(l)CCCHOHaJ'IbHO-OpHeHTI/lpOBaHHOC 3aHATHUA




Tema 5.2.1.
Buorexnonornu g
NPOMBINILJIEHHOCTH

Hayungsre MOCTYDKEHUSS B 001aCTH TCHETUYECKUX
TEXHOJIOTUH, KJIIETOYHO]

HICKCHEPHUH, IIUIIEBBIX OMOTEXHONIOIHI,
{BBICTYIIICHNE C Ipe3eHTaInelH)
OcnoBHoe conepxkanme
Hp0d)eccnonam,Ho-opneﬂ"mponafmoe 3aHATHe
Passurre nmpombnmrennoi OmoTexHOmOr 1t 1 ec
TPUMEHCHHUE B )KU3HU YEIOBEKA.

Tema 5.2.2.
CommanbHo-3THyeckme
ACHEKThI OMOTEXHOIOI Wil

Tema 5.2.3.
Buorexnosornu n
TEXHUYECKHE CHCTEMBbI

OcnoBHoe conep:xanne
Hpo(1)ecCHOHanLHo-opHeHTHpOBaHHoe 3aHATHE

OTHYecKue acriekTE PasBUTHs OMOTEXHOIOI I 1
[IPUMCHCHHE UX B JKU3HU YEIOBEKa,

OcHoBHOE conepsxanme -2
Teopernueckoe conepsxanme

Passurue 6morexmonornii ¢ TIPUMEHCHUEM TEXHUYCCKIX
chCTeM (OMOMHKEHepH, Ouonndopmarka, OMoHuKa) 1
X IPUMCHEHHUE B )KM3HH YCII0BEKA, [IOMCK I AHAIN3
MH(pOPMAIIUH U3 PasmyHbIX HCTOYHHKOB

(Hay4Has u y4eOHO-HayuHas JMTepaTypa, CpejcTBa
MaccoBod HH(pOpManuH, ceTh Hrrepuer u Jpyrue) 2

Keitcer Ha agamms HHDOPMAIIHY O Pa3BUTHI
OroTexHomOINit ¢ HpHMeHeHIEM TEeXHAYECKUX CHCTEM
(o rpymmam)

IIpomexyrounas 3a4ger

aTTeCcTALMSA 10 2
AMCHHUILINHE

HTOr0
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3. VCJIOBUA PEAJIM3AITAU ITPOT PAMMGBI OBLHEOBPA3OBATEJILHOI71 JUCIATIINH

3.1. st peaymsarum HPOrPaMMBI IUCHUIIINHEBI JOITKHEL OBITE IPEAYCMOTPEHBI
CIICIYIONINE CIIeIaTbHbIC IIOMEIICHHUS;

Kabuner «buomorumy, OCHAICHHBIA 060py0BaHmEM: Mebes, ocka, Mell,

HAarIIHbIC II0COOHS (KOMIUIEKTh] YYEOHBIX TalJIHIL, IJIaKATOB), TEXHAYECKAMH
CpeacTBamMu o0yueHwms: KOMIIBIOTEp ¢ yCTpoiicTramyu BOCHIpOM3Be/IeHHs 3ByKa, IIPUHTE,
MYIBTHMENHA-TIPOCKTOD ¢ 9KpaHOM, YKa3Ka-Ipe3enrep s MIPE3EHTAalH,

Nudopmanmonnoe obecrieuenune 00y4enus

I. Buonorus: yue6mmx u UPaKTHKYM JUI1  CpesHero npodeccuonamsHOrO o0pazoBanus /B.
H. Spsirun [n Ap.]; mox penaxnueit B, L. Apbiruna. — 2-¢ w3y, Mocxksa: M3narenscro [Opaiir, 2023,
— 378 ¢. — (ITpodeccronamsroe obpasoBauue). — Teker: SICKTPOHHBLIA // OGpazoBaresHas miathopma

2 Konmues A. C Monexynspras 6uonorug YIeOHUK 11 cpemmero npodeccroransHoro
obpazosanus / A. C. Konnues, I'. A. CeBaCTBﬂHOBa, W. JI. 1IsetkoB. — 5-¢ u3n. — Mocksa: M3naremscrro
IOpaitt, 2023. — 422 ¢. — (Ilpodeccronanproe obpasoBanme). — Texer: SNIEKTPOHHBIE //

Obpasosarensuag miatopma IOpaitr.

O6yxor JI. K. Buonorus: KJIETKH ¥ TKaHu: y4e6HOe mocoGue AJISL cpe/iHeronpodeccHoNaIbLHOro
obpazoBanus / JI. K. Ooyxos, B. H. Kupnienkopa. — 3-¢ H3]1., mepepab. u qon. — Mockgsa:
M3pateascro FOpaiir, 2023. — 358 ¢. (IIpodeccnonannmoe obpazoBanme). — Texcr:
JIEKTPOHHbII // OGpa3oBaTesnas miargopma KOpaiir

Iepeuens yyeGuprx u3Nanui, Mureprer-pecypeos, AOTIOTIHUTENIHOM JTHTepaTypbI

OcHOBHO HCTOUHMK:

1. Koncrauturos B.M. Brosorus AV Ipodeccuit u crermanbroCTe} TEXHMYECKOI'O ¥ €CTECTBEHHO-
HayqHOTO npoduinei. YueGuuk, — M.: Wsn. nentp «Axamemusy, 2020.

JlononsurensHELf neTowmHmK: :

2. CuBorinasos B.1. Buonornus. Obmast Guonorus. Bazosuii YPOBEHB: yueb. g 10-11 k. obmeobpa-
30BaT. yupexuenuit. - M.: Iipoga, 2021. - 368c.
Nureprer-pecyperr

2. www.5ballov.ru/test (Tecr mus abUTYpHEHTOB 1o BCEMY IIKOIBHOMY Kypcy Ouonorum).

3. Www.vspu.ac.ru/deold/bio/bio.htm (TenexoMMmyHHKAIOHHEE BUKTOPUHEI 110 OHOJIOTHH —
OKoJornu Ha cepsepe Boponesxckoro YHUBEpPCHTETA).

4. www.biology.ru (Buosorus s Otkprrtom komtemke. Caifr CONEPXKUT SIEKTPOHHBIN yIeGHuK

GotanHOro B MockoBckom FOCYMapCTBEHHOM OTKPBITOM YHHBEpPCHTETE).

7. www.nature.ok.ru (Penxue u Hucyuesaronme XuBoTHbIE Pocery — IIPOEKT DKOJIOTHYECKOTO
nenrpa MI'V um. M.B.JIomorocoBa).

8. www.kozlenkoa.narod.ru (s Tex, k1o yuures cam u YHUT IPYTHX; O9HO U IUCTAHIMOHHO,
Ouonoruu, xumun, APYTHM IIpeIMeTam).

9 www.schoolcity.by (Buomorus 5 BOTIPOCaX U OTBETAax).




4. KOHTPOIJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS OBIIEOBPA30BATEJIBHOI

JUCLATITMHBI

KOHTpOJ'IL 1 OIlCHKa PC3yNbTAaTOB OCBOEHUS 00

PaCKpPBIBAIOTCSA qepe3 ,ZII/ICIII/IHJII/IHapHLIe

00muX U podeccHonaTbHEX KOMITETeH

1€00Pa30BaTENbHOM AMCIAILINHE]
PE3YJIBTaThI, HapaBICHHBIE HA bopmupoBanme
U 110 pasjenaM u reMam COneprKanus y4e6HOTO MaTepuaa

OK

OK 01 Bri6upars croco6sr
pelneHus 3agay
Ipo(eCcCHOHANBHOM
JEATEIHHOCTH
IPUMEHHUTENBHO K
Pa3IMIHBIM KOHTEKCTaM

PesyibTarel 06yyenns

Hucnunimnapasre
€3YJIbTATHI

Pl Temer 1.2, 1.3

P2 Temrr2.3,2.4

P4 Tems1 4.1,4.2, 43,44

P 5 Temas.1

OK 02U cnomnp30BaTh
COBPEMEHHBIC CPEJICTBA
ITIOMCKa, aHaIu3a 1
MHTEPIPETAINY HH()OPMALHH
4 MHQOPMALMOHHEIE
TEXHOJIOTUH JJIS BBITIOJIHEHUS

Metoanb! onenxu
o L Y

Paspaborka menTamsHolM KapTEI
DpoHTaNBHEI ompoc
Paspa6orka rioccapus
Pemenue 3amay

Ornenupaemas nuckyccus
3ammTa npesenTamnmit
Tectuposanue

P 1 Temsr 1.1, 1.2, 1.3,14,1.5
P2 Tems12.1,2.2, 23,24

P 3 Temnr3.1,3.2,3.3

P4 Temsr 4.1, 4.2, 43,44,45
P 5 Temas.1

Paspa6orka merTansmol KapThl
DpoHTaNBHEI ompoc
Paspa6orka rioccapus
Pemenue 3amaq

OnenuBaemas JIUCKYCCHS
3amuTa npeseHTanmit

B3aUMOJEHCTBOBATEL 1
paboTarTh B KOJUIEKTHRE 1
KOMaHJe

3a/1a9 MpoQeCCHOHAaNTbLHOM Tecruposanue
HarpaBIeHHOCTH CocraBienue KU3HEHHBIX UKIOB
pacrenuit
3anoIHeHNE CPaBHUTELHBIX TaOIIHIT
OK 04 D¢ dextrrHo P1Temsr1.2,1.5 Pazpaborka menTansHol KapTeI

P2 Tempr2.1,2.2, 2.3, 24
P 3 Temrr 3.1, 3.2, 3.3

P4 Temr1 4.4, 4.5

P 5 Tema 5.1

DpoHTaNBHEI OIpoC

PaspaboTka rioccapus

Pemrenue 3amay

OunenuBaemas nuckyccus

3ammTa npeseHTanmit

Tectuposanue

CocTarieHne KUZHEHHEIX IUKIIOR
pacTeHui

3anoHeHe CPaBHUTEIBHBIX TaOITHIT

OK 07 CopeiictBOBaTH
COXPaHCHHMIO OKPYIKArOIIeit
CPEIBI, pecypcocOepekeHHIO,
NPUMEHAT 3HAHUS 06
U3MCHEHHUY KJIUMATa,
IIPUHITAIIE] OEPEKIINBOTO
IIPOU3BOJICTBA, 3 eKTuBHO
JIEWCTBOBATE B
YIPE3BBIYAUHBIX CHTYAITUSIX

P4 Temr14.1,4.2,43,4.4, 45

DpoHTATLHEA OIpoc

PaspaGorka rmoccapust

Pemenue 3amaq

OnenuBaemas JUCKYCCHS

3amura npesenTanmit

Tecruposanue

3aII0IHeHIE CPaBHUTEIBLHBIX TabJIHI

a




4. KOHTPOJb U OLIEHKA PE3YNLTATOB OCBOEHUSA YYEBEHOO MNPEOMETA

MaTepuaa.

Obmast Kommeren s Tt onenounsix meponpusuis
- == :

OHTPOJIbHAS paboTa «

CTPYKTYpHO- Monexynsaprpiit YPOBEHE
bysknuonansnas OPraHU3aIuH KUBOTO
CIHHHUIIA }KHBOI0
OK 02 Buonorus xax Hayka. O0mas | 3amnonHenne TaOJIUIBI C OMUCaHEeM
XapaKTCPUCTHKA KU3HU METOI0B MHKPOCKOIIMPOBAHHUS ¢ HX
AOCTOMHCTBAMM U HEOCTATKAMHU.
3anonHenve TaGHIED «Bxan
YYEHEIX B
Pa3BUTHE OUOJIOTHI Y.
3anomHEeHue cpaBHUTEIBHOMN TaOITHIIBI
CXOICTBA U Pa3IUYUi KHBOTO U He
JKHBOTO.
OK 01 CrpykrypHo- Onenusaemas JMHCKYCCHS TI0
OK 02 GyHKIIMOHANTEHAs BOIIPOCaM JIEKITHH
OK 04 OpraHu3aIus KIETOK

Paspaborka menTamsroi KapThI 110
KIIAaCCU(DUKAINM KICTOK 1 1x
CTPOCHUIO

Ha TIpo- ¥ 9yKapUOTHYECKHX U 110
[apCTBaM B MHHU IpyIIax
Brimosnsenye u 3amura
1ab0paTOpHBIX

pabor:

«Crpoenue kireTkn (pacrenus,
YKUBOTHEIE,

IPHOBI) U KJIETOYHBIE BKITIOUEHHS
(kpaxmai, KapOTHHOU/IEI,
JIOPOIIACTEL,

XPOMOIIJIACTBI) »

IIpakTiyeckoe 3ansTue.
IIpencrapnenue

YCTHBIX COOOINEeHMI ¢ IIpe3eHTaImeH,
HIOATOTOBJICHHEIX I10 TIEPETHIO
HCTOYHHUKOB, PEKOMEH TOBAHHBIX

IIperojaBareiemMm
OK 01 Crpykrypho- @OpoHTANLHbIH oIpoc
OK 02 byHKIMOHANEHETE (baxroprr Paspa6otka rioccapus

HaCJICACTBEHHOCTH
Pemrenue 3aJga4 Ha OonpeaeiieHue
IIOCJIEN0OBATEIILHOCTH
H}’KJICOTI/I,HOB,aMI/IHOKI/ICJIOT B HOpME
H B ClIy4Yae U3MEHEHUS
IIOCTIE€NOBATEILHOCTH




OO6meHn BemecTs u
IIpeBpalesue
SHEPruM B KJIETKE

Hykneotunos JTHK

| ®ponTanbHbI oIpoc
OHEPIUU B KIIETKE 3arioHenue
CPaBHUTEIILHOM Ta0IMITEI
XapaKTePUCTUK THIIOB 0OMeHa
BEIECTB

OK 02
OK 04

KM3HEHHBI UK KIIeTKH,
Muro3. Meiios

OGcyxnenue o Bompocam feximn
Paspa6oTka sentrr Bpemenn
KU3HEHHOTO IUKJIA

OK 02
OK 04

Paznen 2. Ctpoenwue u

byHKIII
OpraHmsMa

Konrponbuas paGora “Crpoenue u
GyHKIMY Opranuzma’

Crpoenne opranmsma

OuenmBaemas nuckyceus

PazpaboTka menTansroit KapThI
TKaHeH,

OPraHoOB ¥ CHCTEM OPI'aHOB
OpPraHU3MOB

(pacTenus, >KUBOTHEIE, 9EJI0BEK) C
KpaTKOH XapaKTePUCTHKON UX
byHKIMiA

OK 02

DOpPMEI pa3MHOKEHUS
OpPraHu3MOB

OpOoHTAIBHEIL 0IpoC
3anonHenue TaGIMIEL ¢ KpaTKou
XapaKTEePUCTUKON U IPUMEPaMH
(opM pasMHOKeHHs OpraHu3MOB

OK 02
OK 04

OxTorenes pacTeHui,
KMBOTHBIX U
YeJI0BeKa

PaspaGotka sents1 Bpemenu ¢
XapaKTEPUCTUKON TAIIOB OHTOTEHE3A
OTACTBHON IPYIIION KUBOTHELIX U
YCJIOBEKA IT0 MUKPOTPYIIIIAM
Tect/ompoc

CocraBneHne KU3HECHHBIX IHKIIOB
PACTEHHH 110 OTAenaM (MOXOBH/IHEIE,
XBOIICBHU/HEIC, AIIOPOTHUKOBHTHEIE,
TOJIOCEMEHHBIE, TTIOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH
HACJIEJOBAHMS

Paspaborka rioccapust
DpoHTaTBHBIA OIpoc

Tecr mo Bompocam mexmun
Pemenne 3ama4 ma onpesenenne
BEPOSTHOCTH BO3HUKHOBCHHSI
HACJICTICTBEHHBIX IPH3HAKOB IPH
MOHO-, JTH-, IIOJTUTHOPHUIHOM U
AHATM3UPYIOIEM CKpPEIIUBAHHY,




Cuemnennoe HacJIeJ0BaHHE
IIPU3HAKOB

COCTaBIICHUE M€HOTHIINIECKHUX CXEM
CKPENMBAHUSI
Tect
Paspa6oTka rimoccapus
Pemenue 3anau na onpegerennue
BEPOATHOCTH BO3HUKHOBEHUS
HACJICAICTBEHHBIX PU3HAKOB IIPH
CLCIIEHHOM HaCJIe/I0BaHHH,
COCTaBICHUE F€HOTHIIMIECKHUX CXEM
CKpENMBaHHS

Tecr.

OK 02 3aKoHOMepHOCTH Pemenue 3a1au na OIlpelieIcHUE THIIA
OK 04 H3MEHYUBOCTH MyTallu¥ IIpH IIepesaye
HaCIIEICTBEHHBIX
IIPU3HAKOB, COCTABIICHHE
TCHOTUIINYIECKUX CXEM CKPEIHBaHMU
Pasnen 3. Teopus ssomorun Kontponsnas paora
“Teoperuueckue
ACITCKTEI SBOJIIOLINM JKHU3HH Ha 3eMite”
OK 02 Hcropus sBosmormonaoro DpoHTAIBHEII OIpoC
OK 04 Y4eHUs1. MHKpPOSBOIIIOHs Pazpa6orka rJIoccapus TEPMUHOB
Pa3spaborxa sentsr Bpemenn pa3BUTHS
9BOJIOIIMOHHOTIO YYECHHUS
OK 02 Maxpossomomnus. |OnernBaemast JIUCKYCCHS:
OK 04 BosnuxuoBenne u passurme
JKU3HU Ha 3eMile PaspaGoTka sents Bpemenu
HCIIOIb30BaHUE apTyMEHTOB, | BOSHHKHOBCHHUS U Pa3BUTHUS XKU3HU Ha
Ouonoruueckoit 3emie
TEPMUHOJIOIHH U
CHUMBOJIUKH J{JIs
JI0Ka3aTeIbCTBA POJICTBA
OPTaHU3MOB Pa3HBIX
CHCTEMATHYCCKUX
TPYIIIL.
OK 02 [Ipoucxoxenue yenopexa. DpoHTaTBHEA ompoc
OK 04 AHTPOIIOTCHE? Paspa6oTka nentr Bpemenn
IIPOUCXOKJICHUS YETIOBEKA
Paznen 4. Dxosorust
OK 01 Okonormaeckue GakTops! u Tecr mo sxonmoruaeckum dbaxropam u
OK 02 CPEIbI )KU3HI CpenaMm JKU3HU OPraHu3MOB
OK 07
OK 01 OK 01 Tomyssus, Coctasiienne cxem KpPYroBOpoOTa
OK 02 coob1ecTsna, BCILECTB, HMCIOJb3Ys MaTepHaIbl
OK 07 5KOCHUCTEMBI JIEKITHH
Pemenwue npaxTuko-
OPHEHTUPOBAHHBIX
PACYETHBIX 3aJaHui 110 epeHoCy
BCINCCTBA M SHEPTUU B SKOCUCTEMAX C
COCTaBJICHUE TPOPHUUECKHUX TIeTIel 1
IHPaMU]| GUOMACCHI U SHEPTHH




OK 01

OK 02
OK 07

Buocdepa - rodansmag

SKOJIOoruyeckas cucrema

(axropos Ha buochepy

Brausguaue COLMaILHO-
OK 04

OK 07 3JI0POBBE YEJIOBEKA

Pasgen 5. Buosorus B
KH3HU

OK 01 buotexnosnornu s KU3HU
OK 02 KaXX10T0

OK 04

OK 01 [Ipombnmnennag

OK 02 OMOTEXHOIOrHsI

OK 04

OK 01 Counaano-:aTquCKHe
OK 02 aCIIeKTEl OHOTEXHOJIOrHiL
OK 04

OK 01 Bbrorexnonoruu u

OK 02 TCXHUYECKHE —

OK 04 CHUCTEMBI

Bimsiaue anrponorenpm

SKOIOTrHIecKuX (hakTopos Ha

OHGHI/IBaeMaﬂ AUCKYCCHST

Tect

Tect

[Ipaxtuyeckas pabora “Orxoypr
IIPOU3BOJICTBA”

Onenupaemas MHACKYCCHS
Bemonuenue 1abopaTopHOit paboTeI
Ha

BEIOOD:

"YMcTBeHHAS pa60Tocnoco6H00TL”,
"Brnsuue abuotmaeckux (akropos
Ha YeII0BeKa (HU3KME U BEICOKHE
TeMIeparypsr)"
3amura keiica: IIpeaCTaBICHHE
PE3yIbTaToB pemenus keiicop
(BBICTYIIICHHE ¢ [IPE3CHTAIUCIH)
|Bemosnsenne keiica na aHaamu3
HH(OPMAINHT 0 HayqHEIK
JOCTHXXEHHUSX B

00J1acTH reseTHIecKnx
TEXHOJIOT UM, KIIETOYHOH] HHXCHEpUH,
MTHIIEBRIX

OHOTEeXHOTOTHi (o rpynmam),
IIPENICTaBIeHHE Pe3yIbTATOR
penrenus

KelcoB

[Bemosnsenwue eitca na aHanmu3
HH(pOPMAIUK 0 pasBuTHE
IIPOMBIIICHHON OMOTEXHOIOT 1L (o
TPyNIIam), IIpecTaBieH e
DE3yIpTaTOB pemenus keiicon

IBemonuenue keiica Ha anams
MHDOPMAIHH 06 5THYECKHX acieKTax
Pa3sBUTUS OHOTEXHOIOTHIA (110
TPYIIIaM), IPEACTABIICHIE
PE3YIbTAaTOB peleHus

KEHCoB

IBomosnuenue keiica na anamms
HHbOPMAIHY 0 pasBuTHs
OuorexnoOINMi ¢ IpEMeHeHMEM
TCXHUYECKHUX CHCTeM (M0 IpyImam),
IIpeIICTaBICHKE Pe3yIbTaTOR
PEeLIeHus KeHcoB




