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Pabouass mporpamma o6GiieodpazoBarensHoi auctumiinabl OJ1.05 T'eorpadwus mo
cnenrasibHocTH  53.02.03 MHCTpyMEHTaIbHOE HCIOJHUTEILCTBO (1O BUJY:
doprennano) paszpaboTaHa B COOTBETCTBUU ¢ DenepadbHBIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM CPEIHETO OOIIEro 00pa3oBaHMS, YTBEPKICHHOTO
npukazoM MuHoOpHayku P® Ne 413 or 17.05.2012 r. (B pen. Ilpukazos
Munob6puayku P® ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N
613, Munmnpocsemenusst PO or 24.09.2020 N 519, or 11.12.2020 N 712, ot
12.08.2022 N 732, ot 27.12.2023 N 1028), ¢ ®PeaepaibHbIM roCcyAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM CPEIHEro MPOQPECCHOHAIBHOIO 00pa30BaHUs IO
cnennasibHocTH  53.02.03 MHCTpyMEHTAIbHOE HWCIOJHUTENLCTBO (1O  BUJY:
dopTenuano), yrBepKIeHHOTO TTpruka3oM MuHHCTEpCcTBa 0Opa3oBaHus U Hayku PO
ot 27 oktsi6ps 2014 r. N 1390 (c m3amenenusimu u nonotHeHus M oT: 17 mas 2021
r., 3 urons 2024 r.), mpuMepHON mporpamMMmbl 00I1Ie00pa3oBaTEILHON YUueOHOM
muciuIuinabel - «buonorus» it npodecCHOHANBHBIX  00pa30BaTeIbHBIX
oprannzauuii (@I'BOY HAIIO MPIIO, yrtB. Ha 3acemanuu CoBeTa IO OLEHKE
coJiepKaHMs U KauecTBa MPUMEPHBIX paboYuX MporpaMm 00111e00pa3zoBaTEIHLHOTO U

conrabHO-TyMaHUTapHOro HUkiIoB CIIO, nporokomom Ne6/2025 ot «18» ampens 2025
rona).

Pazpabotuuk: 'ATIIOY HCO «HOKKull»

[IpenogaBarens: XKabunuera M.H.

PabGouasi nporpamma:
o0cyX/IeHa U PEKOMEHIOBaHa K YTBEPKJICHUIO PEIICHUEM ITUKIOBOM KOMUCCUU
ot 18 mas 2026 r., nporokon Ne 10

IIpencenarens: M.W. HexpacoBa
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3

COJIEP)KAHUE

Oo6mas XapaKTepUCTHKA paboueii HPOTPAMMBI
00111€00pa30BaTEIbHON JUCIUIUIAHBL. . . .............. c1p.4-8
Ctpykrypa u coJiepKaHue POTPaMMBI
o01reo0pazoBaTeIbHON

D112 (6110700017121 SO ctp. 9-15
YcnoBust peanu3anm paboueii IPOTPaMMBI
0011e00pa30BaTENEHON JUCIUTUIAHEL. . . .............. ctp. 16-18

KOHTpoib W OlLIEHKa pe3yJbTaTOB OCBOEHHUSI MPOTrPaMMBbl

00111e00pa3oBaTeIbHON AUCIUILIUHBL. . . .........

ctp. 19




4

1. OBLIASI XAPAKTEPMCTHUKA PABOUYEI ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

1.1. Mecto 0011€00pa30BaTeILHOTO MpeIMeTa B CTPYKTYpe OCHOBHOIi
npodeccnoHaILHOM 00pa30BaTEJIbHOI MPOrPAMMBI

Yyebnast mporpamma obrieodpaszoBarensHoit aucturumabsl OJ].13 buomorus
SBJISICTCSI 4acThIO 00Ie00pa30BaTEIbHOTO KA OCHOBHOM MPOQECCHOHATBHON
o0pa3oBaTenbHON MPOrpaMMBbl (MPOTPAMMBI TTOATOTOBKHU CITEIIUATTUCTOB CPEITHETO
3B€HA) M0 CIENHAIBHOCTH cpeaHero mpodeccroHanpbHoro obpazoBanms 53.02.03
NHCcTpyMEHTAIBHOE HCTIOTHUTENBCTBO (MO BUAY: Qoprenuano) (yriayOiaeHHas
MOJITOTOBKA).

Y4yeOnast mporpamma 001e00pa3oBaTeIbHON AUCIUIUIMHBL  «buosorusy»
obecnieunBaeT (hopmMupoBaHHE MPOPECCHOHATBHBIX U 00X KOMIIETCHIIHA IO BCEM
BujaaM aesarenbHocTd PI'OC mo cnenuanbHocTH 53.02.03 MHCTpyMEHTanIbHOE
UCIIOJIHUTENHCTBO (110 BUY: (OPTEIHUAHO).

Ocoboe 3HaueHue npenMer umeer npu Gopmupoanuu u pazputuu OK 1,
OK2,0K4,0K7,IIK 1.2.

1.2. Heab, 32124 4 IVIAHHUPYeMble Pe3yJabTaThl

Heab  oO0meoOpa3oBaTenbHOM  IUCHMIUIMHBL ~ buonoruu  cocTouT B
GopMUpOBaHNN y CTYACHTOB IMPEACTABICHUS O CTPYKTYPHO-(DYHKIMOHAIBHOM
OpraHM3aIH >KUBBIX CHUCTEM PA3HOTO PaHra KaKk OCHOBBI NMPHUHSTHS PEIICHUN B
OTHOIIEHNUU O0BEKTOB KUBOUM MPUPOJIBI U B IPOU3BOACTBCHHBIX CUTYAIIHSIX.

3amauu u3ydeHus o01eo0pa3oBaTEIHLHOTO IPEAMETA:

1) chopMupoBaTh MOHMMAHHE CTPOEHHUS, MHOroOOpa3us M OCOOEHHOCTEH
KUBBIX CHCTEM pa3HOTO YPOBHS OpraHM3allM, 3aKOHOMEPHOCTEH NpPOTEKaHMs
OMOJIOTUYECKUX MPOIECCOB U SIBIICHUN B OKpPYKAIOIIEH cpesie, 1eJTOCTHON HaydHOU
KapTHHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHs OIPEAENATh KUBbIE OOBEKTHI B MPHUPOJE; MPOBOIUTH
HaAOJIOJICHUS 32 DKOCHCTEMaMH ISl BBISBIICHUSI €CTECTBEHHBIX M aHTPOIOTCHHBIX
M3MEHEHUH, UHTEPIPETUPOBATh PE3YIbTaThl HAOIIOJCHUM,

3) cdopmupoBaTh HABBIKM  NPOBEACHUS MPOCTEUIINX OUOJOTHUECKUX
AKCIIEPUMEHTAJIBHBIX ~HMCCIEOBAaHUNA C COOJIIOJIGHHEM TpaBuil  0OE€301acHOro
oOpatieHus ¢ 00beKTaMUu U 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS KCIOIb30BaTh UH(MOPMAIMIO OMOJOTUYECKOTO XapaKTepa
U3 pa3INYHbIX UCTOYHUKOB,;

5) cdopmupoBaTh  yMEHHUS ~ NPOTHO3UPOBATH  MOCJIEACTBUSI  CBOEH
JESITeIbHOCTH 0 OTHOIIEHHUIO K OKpYXKaollel cpene, COOCTBEHHOMY 3/I0pOBBIO;
000CHOBBIBATh M COOIOAATH MEPHI TPODHIAKTHKY 3a00I€BaHUM;

6) chopmupoBaTh NOHMMaHHE 3HAUYUMOCTHU JIOCTHXKEHUH OHOJOTrHUECKON
HAyKd M TEXHOJOTMH B TPAKTHUUECKON [EATEIbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHil.



IlepedyeHnb MJIAHUPYEMBIX Pe3yJbTATOB
B xozne ocBoenus pabodyeit mporpaMMbl 00111€00pa30BaTeIbHON JUCIUILIMHBI
00yJaIOIMMUCS OCBAMBAIOTCS CIASAYIOIIUE YMEHUS U 3HAHUS:

PesynpTaTh mo 001meo6pa3oBaTenbHON TUCIIUTLIAHEI

Kox OK u IIK (mpeaMeTHBIE pe3yIbTaThl)
YmMeHnust 3HaHud
OK 01.Br16upats B yactu TpynoBoro BociuTaHus: c(OPMHUPOBAHHOCTh 3HAHHH O MECTe H

crocoOBI penIeHuUs
3amad
po¢eCCHOHATBHOM
JesATEIEHOCTH
NPUMCHUTENBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K  TpYyHdy, OCO3HAaHHUE
LEHHOCTH MacTepCTBa, TPYHOIIo0He;
- TOTOBHOCTH K AaKTUBHOH JAESATEIHHOCTH

TEXHOJIOTHYECKOMH u COIMaIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATS, IJTAHUPOBATh u
CaMOCTOSITEIIFHO BBITIOJTHSATD TaKyo
eI TCIILHOCTD;

-  WHTepeC K  pa3IM4HBEIM  cdepam

poheCCUOHATIBHOM e TeIbHOCTH,
OBnajsieHHe YHUBEPCAIBHBIMU  YUCOHBIMU
II03HAaBaTCJIbHbIMHU }leﬁCTBHﬂMI/IZ

a) 6a30BbBIC JIOTHICCKHE CHCTBHUSL:

- CaMOCTOSITEJIBHO  (OPMYJIHPOBaTH U
aKTyaln3HpOBaTh MpoblieMy, paccMaTpUBATh
€e BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBCHHBIH IpPU3HAK
HIIN OCHOBaHUsA JJIA CpaBHCHU,
Kkiaccu(UKaIuy 1 0000IICHNUS;

- OTpeNIeNsITh I ICSATSIHHOCTH,

3aaBaTb HapaMeTpbl U  KpPpUTCPUU  HX
JOCTHXXCHUA,
- BBIABJIATH 3dKOHOMCPHOCTH n

MNPpOTUBOPCUHA B PACCMATPUBACMBIX
SIBIICHUAX;

- BHOCHUTH KOPPCKTUBLI B
JCATCIBbHOCTD, OLICHHUBATH
COOTBCTCTBHUEC PE3YJIBTATOB 0esaMm,

OIICHUBATh PUCKH
MOCIIEICTBUM IeSITETLHOCTH;
- pa3BUBaTh KPEATUBHOE MBIILICHHE
IIPH PELICHUH KU3HCHHBIX TIpo0iIeM
0) 0a30BEIE HCCIIEIOBATEIBCKIE
JIEUCTBUSL:
- BJIAJIETH HaBBIKAMU
HCCIIEN0BATEILCKOM u
NEITENLHOCTH,  HABBIKAMH
mpooeM;
- BBISIBIISATh TPUYHUHHO-CJICICTBCHHBIC
CBSI3H u aKTyaJH3HUpOBaTh 3amaqy,
BBIIBUTaTh THUIIOTE3Y €€ PEIICHHUS, HAXOIUTh
apryMEHTBl JUII  JOKa3aTejbCTBA CBOHUX
YTBEPXKICHHI, 3agaBaTh MapaMeTpsl U
KPUTEPHH PELICHNUS;
- aHAITM3UPOBATH MOJIyYCHHEIC B XOJIE
pelIeHus 3aJa4dl Pe3yJIbTaThl, KPUTUICCKU

y4eOHo-
MIPOEKTHOU
paspeneHus

OLIEHUBATh )50. JIOCTOBEPHOCTb,
NIPOTHO3UPOBATh  U3MEHEHUWE B  HOBBIX
YCJIOBUSIX;

-yMEeTh [ePEHOCUTH 3HaHUS B

MTO3HABATENBHYIO U MPAKTHYECKYI0 00JacTH

ponu OWONOTHH B CHCTEME HAYIHOTO
3HaHUS; (QYHKIMOHAIBHOW T'PaMOTHOCTH
YermoBeKa IS PEUmICHHS KU3HEHHBIX
mpobneM; cHOPMHUPOBAHHOCTE  yMEHUS
pacKphIBaTh coliepKaHne
OCHOBOTIOJIATAIOIINX OmOIOTHYEeCKUX
TEPMUHOB W TIOHATHIL: JXU3Hb, KJICTKA,
TKaHb, OPTaH, OPTaHU3M, BUJI, TOMYJISIHS,
JKOCHCTEMA, OHOIICHO3, ouocdepa;
MeTaboam3mM  (0OMEH  BEIIECTB |
OpeBpallicHUe  HEPruu),  TOMEOCTa3
(camoperynsanus), OuocuHTe3  Oelnka,
CTPYKTYpHas OpTraHM3aIus JKUBBIX
CHCTEM, IUCKPETHOCTh, CaMOPETYIISIHS,
CaMOBOCTIPOM3BEICHUE  (PETPOIYKIHs),
HACIJICACTBEHHOCTb, W3MEHYHBOCTE,
SHEPro3aBUCHMOCTb, POCT W pPa3BHUTHE,
YpOBHEBasI OpTraHU3AIIHS,
c(OPMHUPOBAHHOCTh YMEHHS PACKpPHIBAThH
coJiep>KaHue OCHOBOIIOJIArAkOIIUX
OMOJIOTMYECKUX TEOpHUH M  THUIOTE3:
KJIETOYHOM, XpOMOCOMHOW, MyTallUOHHOM,
SBOJIIOIUOHHOMN, TPOUCXOKICHUS JKU3HU U
YeIoBeKa;

c(OpMHUPOBAHHOCT yYMEHHUS pPacKpHIBATh
OCHOBOITOJIAraIOMIHe OHOJOTHYECKIE 3aKOHBI
n 3akoHomepHoctd (I. Menpmens, T.
Moprana, H.1. Basunosa, 3. I'ekkens, ©.

Mromnepa, K. bBospa), Tpammmer wux
INPUMEHUMOCTH K  KHMBBIM  CHCTEMawm;
nproOpeTeHue OTIBITA MIPUMEHEHUS

OCHOBHBIX METOJIOB HAYYHOTO TIO3HaHUSI,
WCIIOJIb3YEMBIX B OMOJIOTWHU: HAOIIOACHUS U
ONKMCAaHUS JKHUBBIX CHCTEM, IPOIECCOB U
SIBJIGHUH; OpTaHM3allid W  TPOBEACHUS
OMOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBHIKCHUS BBISIBIICHHS
3aBUCHMOCTH MEXAY UCCIIETyeMbIMU
BEIMYMHAMH, OOBSCHEHHS  IONYYICHHBIX
pe3yIbTaTOB U (POPMYIUPOBAHUS BEIBOAOB C
HCIOJIb30BAHUEM HAayYHBIX IIOHATUMN, TEOpUN
1 3aKOHOB;

chOpMHPOBAaHHOCT, ~ YMEHHUS  BBLIEIATH
CYIIIECTBEHHBIC MPU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT W IYKAPUOT; OJHOKJIETOYHBIX W
MHOTOKJICTOYHBIX ~ OPTaHWU3MOB,  BHJIOB,
OHOT€OLIEHO30B U JYKOCHCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHHS
SHEPTUU B KJICTKE, (dotocuHTe3A,
IUTACTHYECKOTO M DHEPTeTHYSCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meiio3a,
OIUIOIOTBOPEHUS], PA3BUTHUSI U PA3MHOXKEHUS,

TUIIOTE3,




KU3HEJESATEITbHOCTH;
- YMETb HWHTEIPUpOBaTh 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC uew,
npeiaraTb  OPUTHHAIBHBIC MOAXOIBI U
peLIeHus;

- CIIOCOOHOCTh HX HCIIOIB30BAaHHS B
[I03HABATEIbHON U COLMAJIBHOM MPaKTUKE

WHIWBUAYAILHOTO  Pa3BUTHS  OpraHU3Ma
(oHTOTCHE3a), OOpHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHUS,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpefe

oOuraHwus, BIIMSTHUS KOMITOHEHTOB
9KOCHCTEM, AHTPOIIOTEHHBIX W3MECHEHUH B
IKOCHCTEMAX cBoei MECTHOCTH,
KpPYroBOpOTa BEIIECTB M  IPEBpallCHUE
sHepruu B Ouocdepe;

c(hopMHPOBAHHOCTD YMEHUS penraTsb
Ouonoruyeckue 3a71a4H, COCTaBJIATh

TFCHOTUIINYCCKUEC CXEMbl CKPCIIUBAHUA I
Ppa3HbIX TUIIOB HACJICAOBaHUS MPHU3HAKOB Y
OpraHn3MoB, COCTaBJIATb CXEMbI IIEPEHOCA
BCHICCTB M DHCPTHUU B IKOCUCTEMAX (HGHI/I
IIUTaHWs, ITHIICBBIC CeTI/I)

OK 02.
Hcnone3oBath
COBPEMEHHBIC
CpelCTBa MOUCKA,
aHAI3a 1
HHTEPIPETALHH
nHpOpPMALIIN 1
nHpopMannoOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUS 33,14
poheCCHOHATBHOM
JeATEILHOCTH

B 00macTi IeHHOCTH HAYYHOTO TIO3HAHHMS
- chopMHPOBAHHOCTH MHPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBCHHOW MPaKTHKH,
OCHOBAHHOT'O Ha  JMajore  KyJbTyp,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHHIO  CBOETO
MECTa B MNOJUKYJIbTYPHOM MHUpE;
SI3BIKOBOM u
KaK CpelcTBa
ITOOBMH |

- COBEpIICHCTBOBAaHHE
YHUTATEIBCKOH  KYJIBTYpEI
B3aHMOJCHCTBHSA ~ MEXKIY
TIO3HAHUS MUPA;

- OCO3HAHHUE LCHHOCTH Hay4HOH
JICATENIbHOCTH, TOTOBHOCTH OCYLIECTBIISITH
MIPOEKTHYIO u HCCIIEA0BATENbCKYIO
JeATeIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE;
OBnajgeHUe YHHBEPCAIBHBIMH  y4eOHBIMU
MO3HABATEILHBIMU ACHCTBHAMH:

B) pabota c nHpOpManueit:

- BJAICTh HaBBIKAaMH TOJTyYCHUS
nH(pOpMAaIINU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBIATH  IIOMCK,
aHaJM3, CUCTEMATH3alUI0 U UHTEPIPETALHIO
nH}opMalMK pa3IUYHBIX BHIOB U (HopM
Npe/ICTaBIICHUS;
- cOo31aBaTh
(bopmarax c y4eToM
nHpopmanmu W LeNeBOM
BBIOHpast ONTHUMAJbHYIO
NPE/ICTAaBIICHUS U BU3YaJIU3allnH;

TEeKCTBI B pa3JIMYHBIX
Ha3HAYEHUs
ayJMTOPHH,
dopmy
- OLIEHHWBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTh nHpOpMAIHH, ee
COOTBETCTBHE MPABOBHIM M  MOPAIBHO-
THYECKUM HOpMaM;
- HCTIONIb30BATh cpezncTBa
WH()OPMALMOHHBIX M KOMMYHUKAI[HOHHBIX
TEXHOJIOTU B pEHIEHHMH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M  OPraHU3al[MOHHBIX
3aMa4 = ¢ coOmroleHneM — TpeOOoBaHWU
SPrOHOMHMKH,  TEXHHKHM  0e30macHoCTH,
THTHEHBI, pecypcocOepexeHHs, TPaBOBbIX H
STUYECKUX HOPM, HOPM HH(OPManMOHHOM
0€30MacHOCTH;
- BJIQJICTh HaBbIKAMHM pACIIO3HABAHHUSA U
3aIIUTHl HHPOPMAIINH,
nHGOPMAIMOHHON O€30MTaCHOCTH JINIHOCTH

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH
OIICHUBaTh HMH(OPMAINIO OHOIIOTHIECKOTO
COJICprKaHusl, BKIFOUAIOIYIO TICEBIOHAYYHbIC
3HAHHWS M3  Pa3UYHBIX  HCTOYHUKOB
(cpenctBa MaccoBoil mH(pOpMANUK, HAYIHO-
MOMYJISIPHbIC MaTepuabl);
MHTEPIPETHPOBATh  ITHYECKUE  ACHEKTHI
COBPEMCHHBIX HCCJICIOBAaHUN B OHOJIOTHUH,
MCIOUIUHC, 6I/IOTeXHOHOFI/II/I; paCCManI/IBaTI)
rIO0AJILHBIC  JKOJIOTUYCCKUE  MPOOJIEMBI
COBPEMEHHOCTH, (dbopMupoBath o
OTHOIIICHHIO K HUM COOCTBCHHYIO MO3HUIIHIO;
c(hOpMHPOBAHHOCTh, ~ YMCHHU  CO3[aBaTh
COOCTBCHHBIE  MHUCHMEHHBIE W  YCTHBIC
COOOILEHN HAa OCHOBE OHOJOIMYECKOMN
uH(pOpMALMK U3 HECKOJBKUX HCTOYHUKOB,
rpamMOTHO HCIIONIB30BAaTh MIOHATHNHBIN
anmnapaT OGHOJIOTHH

OK 04. D¢ pexTnBHO

- TOTOBHOCTH K CaMOpPa3BUTHIO,

nproOpeTeHne OIbITa IPUMEHEHUS




B3aMMOJICHCTBOBATH CaMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHIO; OCHOBHBIX METOJOB HAaYy4YHOIO T[O3HAHUS,
1 paboTath B -OBJIaJICHUC HaBBIKAMH y4eOHO- | UCIONB3YEMbIX B OHOJOTHU: HAOIIOJCHUS H
KOJIJICKTUBE HCCIIEIOBATEIBCKOM, MIPOEKTHON U | OMMCAHMUSA >KUBBIX CHCTEM, IPOLIECCOB U
KOMaHjie COIMAILHOM JIESITEIBHOCTH; SIBJIGHUH; OpraHu3allid W  MPOBEACHUS

OgnajieHue YHHUBEPCAJIbHBIMH | OHOJIOTHYECCKOTO JKCIIEPUMEHTA,

KOMMYHHUKAaTUBHBIMU JEHCTBUSAMMU: BBIIBIDKCHHS THUIIOTE3, BBISIBJICHHS

0) coBMeCTHas ACSITEILHOCTD: 3aBHCUMOCTH MEXAY HCCIIEyEMbIMU

- TIOHUMATh u HUCIIOJIL30BaTh | BECJIMYHMHAMU, 00BSICHEHUS TIOJTYYCHHBIX

MPEUMYIIECTBA KOMAaHIHOU U | pe3ynbTaToB M (HOPMYITHPOBAHUS BHIBOJIOB C

WH/IUBUYATbHOU PabOTHL; HCIOJIb30BaHNEM HAay4HbIX INOHATUMN, TEOpUN

- TIpUHUMATH nenu coBMecTHOI | U 3aKOHOB

JIeSITCIILHOCTH, OpraHU30BbIBATb 51

KOOpIUHUPOBATh JIeHCTBUS o ee

JIOCTH)KCHHUIO: COCTaBJISATh IUIAaH JEUCTBUM,

pacupeneniaTb poiad € Y4eTOM MHEHMH

Y4aCTHUKOB o0cyXn1aTh pe3ynbTaThl

COBMECTHOH paboThI;

- KOOPIMHHPOBATH U BBHITIONHATH PabOTy B

YCIIOBUSIX  PEAlbHOTO, BHUPTYaJbHOIO U

KOMOWHHUPOBAHHOTO B3aNMOJICHCTBHS;

- OCYULIECTBIISITh IMO3UTHBHOS

CTpaTeruueckoe IMOBEJACHHE B Pa3IMYHBIX

CUTyallusX, TPOSIBIATh TBOPYECTBO U

BOOOpakeHUE, OBITh MHUI[HATHBHBIM

OBnaneHue YHHUBEPCAJIbHBIMU

PEeTYJISITUBHBIMU ACHCTBUSIMH:

I) OpUHATHE ce0s U APYIUX JIIOJCH:

- MPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX

moaei pu aHaIn3e pe3yJIbTaTOB

eI TCIILHOCTH,

- MpU3HaBaTh CBOE MPaBO U MPaBO

JpYTUX JI0jeil Ha OIMIMOKY;

- pa3BuBaTh CIOCOOHOCTh TMOHUMATH

MU C MIO3UIIUU IPYTOTO YeIOBEKa
OK 07. B o6macty 5K0JI0rH4ecKoro BOCIIUTaHUS: c(OPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHSTH
CopelicTBOBaTh - c(hOpMHUPOBAHHOCTH SKOJIOTHUYECKOHN | MOSydyeHHbIe 3HAHWS Uil OOBSCHEHHS
COXpaHEHHIO KyJbTYPBHI, TIOHUMAHHUE BIMSIHUSI COIIMATBHO- | OMOJOTHYECKUX MPOLIECCOB W SIBICHUH, IS
OKpYXKarouleil cpepl, | YKOHOMUYECKUX IPOIECCOB Ha COCTOSHUE | NIPUHATHS  NPAKTHUYECKUX  PEIIEHUH B
pecypcocOepekeHHIO, | TPUPOTHON u COLMAIBHOMI Cpelsl, | IOBCEAHEBHOM JKU3HU C IENbI0 00eCTIeUeHHS
NIPUMEHSTH 3HAHUS 0CO3HaHHE ria00aabLHOTO xapakTepa | 0€30IIaCHOCTH CBOETO 370POBBS H 3IOPOBBS
00 U3MEHEHUH AKOJIOTHYECKUX TIPOOIIEeM; OKpYXKaroLIIX JTIOJCH, COOIIO e HUS
KiInMarta, NpUuHIUIIbL - INIJAHHPOBaHHE u OCYIIECTBJICHHUE 310PpOBOTO 06pa3a JKU3HH, HOPM I'PaMOTHOI'O
OepeIKITUBOTO JENCTBUN B OKPYKAIOUIEH cpesie Ha OCHOBe | TIOBEACHHS B OKpy>XXarouieid npupogHOu
TIIpOU3BOJICTBA, 3HaHUA LeJIeEn yCTOifI‘IHBOFO pa3ButTusa | Cpene; TMOHUMAaHUE HEOOXOANMOCTH
3¢ GeKTHBHO YeI0BEYECTRa; WCTIONIb30BaHUsl JIOCTHXKEHU COBPEMEHHON
JIENCTBOBATEL B aKTUBHOE HETpUATHE Z[eﬁCTBHfI, OHOJIOrnuu u OMOTEXHOJIOTHI Tt
YpE3BbIYaUHBIX MPUHOCSIIUX Bpea 0pr>Ka}0H.IGI\/‘I cpene; pauoOHAJIBHOTO IPHUPOAOIIOJIH30BAHUA
CHTyaluiax - yMeHHe IPOTHO3UPOBATh

HeOJIaronpusITHhIE 9KOJIOTUYECKHUE

MOCJEACTBUS NPEANPUHUMAEMbIX J€UCTBUM,

MpeIoTBpalaTh UX;

- pacmmpeHue  OmbITa  JIEATETBHOCTH

9KOJIOTMYECKOH HaNpaBIeHHOCTH;

- OBJIAJICHUE HaBbIKAMU y4eOHo-

HCCJICIOBATEILCKOM, MPOEKTHOM "

COLIMAJIbHOM JIESATEJIbHOCTH.
IL.K. 1.2. | - oBmamenue Merogamu ompezeneHus | CHopMUPOBAaHHOCTH YMEHUsSI IPUMEHSITh
OcymmecTBIATh IoKazaresnei YMCTBEHHOH | TOy4eHHBIE 3HAHUSA IS OOBSICHEHUS
HUCTIOIHUTEIBCKYIO paborocnocoOHOCTH; 37I0DOBb€ U €r0  COCTaBISIONIUX, JUIS
JIeATEIIbHOCTh U | - OOBSICHEHHE TOJNyYEHHBIX PE3YyJbTAaTOB W | MPUHITHS  NPAKTHYECKUX  PEIIEHUH U
PENEeTULIMOHHYIO (hopMyIHpPOBAaHUE BEIBOJIOB; (GopMyIHpOBaHUE BBIBOJIOB, BBISBIICHUS




paboTy B YCIOBHSX - HU3y4YeHHME  MEXaHH3MOB  QJalTalud | MEXaHHU3MOB aJianTanuu opraHusma

KOHLEPTHOI opraHuzma YyeJoBeKa K (dakTopaMm | yemoBeka K  HHU3KMM W BBICOKUM

OopraHu3anuH, B | OKpY’Kalolllel Cpe/bl; TeMIeparypam, IIymMmy H©  OOBSCHCHHUE

OPKECTPOBBIX u MOJTY4YEHHBIX pe3yIbTaToOB u

aHCaMOJICBBIX (dbopMynHpOBaHUE BBHIBOJOB (TIHMCHMEHHO) C

KOJIJICKTHBAX. HCTIONE30BaHMEM HAaYYHBIX NOHSATHH, TEOPHA
1 3aKOHOB.

[lepeueHs TUYHOCTHBIX PE3YJIBTATOB PEAM3AUUA MTPOTPAMMBbI BOCIIUTAHUS C
0COOCHHOCTEM CIEHUAIBHOCTH 53.02.03 NHcTpyMeHTaNbHOE
UCIIOTHUTEILCTBO (110 BUY: (hOPTEIHUAHO).

Y4ETOM

HaumeHoBaHME THUYHOCTHBIX PE3YJIbTATOB Cootnece
Kon JIP nue ¢ OK,
0 CHEIUATBHOCTH
I1K

JIP 4 [TposiBnsitOlIMM M JIEMOHCTPUPYIOUIMI yBakeHME K JoaaM T1pyna, | OKO0l,
OCO3HAIOIIMKA IEHHOCTh COOCTBEHHOTO Tpyaa. Crpemsmmiics K OK 02,
(GOpPMHUPOBAHHUIO B CETEBOHM Cpele JIMYHOCTHO W mpodeccuoHanbHoro |  OK 04
KOHCTPYKTHUBHOTO «IIU(POBOTO ClIea.

JIP9 CoOmonaromuii ¥ TponaraHaupyrommii  npasmwia 3g0opoBoro  u | OK 04,
Oe3omacHOro o0pasza JKHU3HHM, CIOPTa; Npeaynpexaarmmil a1udo OK 07
MIPEOJIOJICBAIOIIMI 3aBUCUMOCTH OT ajikoroJjisi, Tabaka, nmcuxoakTuBHbIX | [IK 1.2.
BEIIECTB, a3apTHbIX Urp U T.1. COXpaHAIIIUNA TMCUXOIOTUYECKYIO
YCTOMUYMBOCTh B CHTYaTUBHO CJIOKHBIX WJIM CTPEMHUTEILHO MEHSIOIIUXCS
CUTYaIUsIX

JIP 10 | 3aboTsmmiics 0 3amUTe OKpYKAroUeh cpeibl, COOCTBEHHON MU UYKOU OK 07
0e30MacHOCTH, B TOM YHuCIIe U(POBOK.




2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOHN JUCIHUAILIMHBI

2.1. O0beM 001eo0pa3oBaTeIbHOM IMCUMIIIMHBI M BUABI Y4eOHO# padoThl

Bup yuyeOHol fesATeIbHOCTH Oonem
4acoB
O0beM paboueil mporpaMmbl 00111€00pa30BaATEIbLHOM M CHUIIITUHbBI 108
Oo6s13aTesibHAsI ayUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 72
B TOM 4HcClIe B (hOpMe IPAKTUIECKON TOJITOTOBKHU:
B TOM YHCIIE:
TeOpeTHUeCcKoe 00yueHue (JICKIUU, YPOKH) 42
IIPAKTUYECKHE 3aHSTHS, JTJa0OPATOPHBIE 3aHATHS 18
KOHTPOJIbHBIE PAOOTHI 6
npodeccHoHabHO-OPHUEHTUPOBAHHOE 4
CamocrosiTesibHas paboTa o0yuyaruierocs (Bcero) 36
B TOM YHCIIE:
U3y4CHHE Yy4eOHOIr0/TeOpeTHYEeCKOro Marepuana (10 KOHCIEKTaM
JIEKIIMI), U3y4eHHe OCHOBHOM U JIOTIOJTHUTEILHON JIUTEPATyPhl
MOJIFOTOBKA K MPAKTUYECKUM U TaOOPATOPHBIM 3aHSATUSIM
BBIINIOJIHEHHE 3a/1aHui IpernoiaBarens (JoMalHel paboThl)
MOJITOTOBKA K MPOMEXYTOYHOM aTTecTaluu
IIpomexyTouHas arrecranus MIPOBOIUTCS B dopme 2
(B x01€

nuddepeHIMpPOBaHHOTO 3a4eTa

MOCIIETHETO
3aHATHS)
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2.2. Copep:kanue o0meoOpasoBarenabHoil nucuuminabl O/1.13 buoaorus

HaumenoBanue Copnepxanue yueOHOro mareprasia (0CHOBHOE H NPO(dhecCHOHAILHO OPHEHTHPOBAHHOE), O0bem
pa3aeioB U TEM naﬁopaTopHHe H MPAKTUICCKUE 3aHATUA, npmcna}moﬁ MOAYJb (l'[p]/I HaJI]/I‘lI/IH) qacoB
1 2 3
1 cemecTp 32
Pa3)1e.11 1. Bbuosorus Kak HayKa. KuBble cuCTEMbI M UX Opraums3anus 2
Tema 1.1. Conepxanue y4eOHOrO MaTepuaia 2
Buosiorns Buonorust — Hayka o xwuBoW mnpupoze. CBsi3u Ouonorun ¢ OOIIECTBEHHBIMH, TEXHHUYECKUMH U JPYIHMMHU €CTECTBEHHBIMH
B cucTeMe HayK. O0mas | Haykamu, ¢punocodueid, peauruei, ITHKOH, 3CTeTUKON U npaBoM. Ponb Ouonornu B GopMHUPOBaHUU COBPEMEHHON Hay4YHOU
XapPaKTePUCTHKA KU3HM | KapTUHBI Mupa. CucremMa OMOJIOTHYECKUX HAyK.
Mertoap! HO3HAHMS KUBOW MPUPOABI (HAOIIOAEHHUE, SKCIIEPUMEHT, OIIMCaHNe, 3MEPEHHE, KIacCHu(hUKays, MOACINPOBAHHUE,
cratucTHdeckas 00paboTKa JaHHBIX).
JKuBble cucTemsl (OMOCHCTEMBI) KaK NpeaMeT H3ydeHus Oronorun. OTIndYre KUBBIX CUCTEM OT HEOPTaHHYECKOI MPUPOIHI.
CgoticTBa OnocucTeM 1 UX pasHOOOpasue.
YPpOoBHM OpraHu3anuy OHOCHCTEM: MOJEKYJSPHO-TEHETHYECKHH, KJICTOYHBIH, OpPraHW3MEHHBIH, MOMYISILIHOHHO-BHIOBOH,
9KOCHCTEMHBIH (01O - TeOIeHOTHYECKHUH), OrocdepHbIit
Pazges 2 XuMHnuyecKHuii cOCTaB U CTPOEHHE KJIETKH 9
Tema 2.1. CopneprxkaHne yaeOHOr0 MaTepuaia 2
XuMHYecKuil cocTan XUMHYECKUI COCTaB KJIETKH. XMMUYECKHE 3JIEMECHTBI: MaKpPO3JIEMEHThI, MUKPO3JIeMEHTH. Boia 1 MUHEpanbHbIC BEIIECTBA.
kiaerkd. Bona @OyHKIMHM BOJBI 1 MHHEPAIBHBIX BEIIECTB B KieTke. [lognepxanne ocMoTHIECKOTo OanaHca
U MMHepaJIbHbIe
BelllecTBa
[TpakTHyeckoe 3aHsTHE 1
Ne 1 «buonormdeckass pojb MHHEPAJIBHBIX BEIIECTB B 00ECHEUCHHM J>KU3HEAEATEIEHOCTH OPTaHU3MOB, IPOSBICHU
nucbalaHca MUHEPAJIBHBIX JJIEMEHTOBY
Tema 2.2. Coneprxanue yaeOHOr0 MaTepuaia 2
buonoruyeckn Baxubie | Benku. CocraB u cTpoeHHe OSIKOB. AMHHOKHCIOTHI — MOHOMepHI OenkoB. He3aMeHHMBIC M 3aMEHUMBIC aMHHOKHCIIOTBL.
XUMHYECKHE COETUHEHUS | AMUHOKHUCIOTHBII COCTaB. YPOBHHU CTPYKTYphI O€IKOBOII MOJEKyNbl (IepBUYHAS, BTOPUYHAS, TPETUYHAsI U YEeTBEPTUYHAS
CTpyKTypa). XuMH4YecKue cBoiicTBa OenkoB. buonornueckue pyHkun 6eakoB. DepMeHTHI — OMOJIOTHYECKHE KaTalll3aTophl.
CrpoeHue epMeHTa: aKTHBHBIN LIEHTp, cyocTparHas crnenuduunocts. Kopepmentsl. Buramunbl. Otiandus pepMEeHTOB OT
HEOPTaHMUYECKUX KaTaIn3aTOPOB.
YrneBoapl: MoOHOcaxapuabl (TJIOKo3a, pubo3a W Je30kcupubo3a), aucaxapuabl (caxapos3a, JIaKTo3a) U ToJUcaxapHbl
(Kpaxmay, TJIMKOTeH, IeJuTono3a). buonornueckue GyHKIMM yrineBojoB. Jlunuael: tpuriuuepuisl, ¢ocdomumnumapl,
crepounsl. ['mapodmibHO-rHIpodoOHBIE cBOlcTBA. bronornueckue ¢yHkunu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB M
JUNHUJ0B KaK HCTOYHMKOB 3Hepruu. Hyknennossie kucnotsl: JJTHK 1 PHK. HykneoTuasl — MOHOMEPB! HYKIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkiu JJHK. Crpoenne u pynkuuu PHK. AT®: ctpoenne u pyHKIMH
JlaboparopHsle 3aHATHS (Ha BBIOOP MperojaBaTes) 1

Ne 1 «Onpenenenne Buramuna C B IpPOAYKTaX MUTaHUSD)
nnu «OmpeaeneHye Haln4us Kpaxmaia B IPOAYKTaX MUTaHUS
i « unpoduiapHO-THAPoOOHbIE CBOMCTBA JIMITHIOBY»
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nimn «I/I?)yLICHI/Ie KaTaJIUTUISCKOM aKTUBHOCTH (bepMeHTOB (Ha npuMepe aMujiasbl UIU KaTaJ’Ia3LI)))

Tema 2.3.
CTpyKTypHO-
(¢yHKUIOHATBHAS
OpraHM3anys KJIeTOK

Coneprxanue y4eOHOTO MaTepuaia

[uronorus — Hayka o kierke. Kietounast Teopust — npumep B3auMOAEHCTBUS HeH U (pakToB B HAYYHOM MMO3HAHUU. MeTo b
N3Y4YEHUS KIIETKU.

Krerka kak nenoctHas sxuBast cucrema. OOmine NpU3HaKy KIETOK: 3aMKHYTasi HapykHas MemOpaHa, monekynsl JJHK kak
TeHETUYECKHH armapar, CHCTeMa CUHTe3a OelKa.

Tunel KIeTok: 3yKapuoTHYeckass U Tpokapuoruueckas. OCOOEHHOCTH CTPOCHHUSI NMPOKAPHOTHUUECKOH KieTkH. Kierounas
crenka Oakrepuid. CTpoeHHE dyKapHOTHUECKON KIIeTKH. OCHOBHBIE OTIMYHS PACTUTEIbHOM, )KUBOTHOM M IPUOHON KIIETKH.
IToBepXHOCTHBIE CTPYKTYpBl KIETOK— KIETOYHAs CTEHKAa, TTHMKOKANWKC, WX (yHKnmu. Ilmasmatmdeckas memOpaHa, ee
CBOMCTBA M (DYHKITHH.

Hutorumazma u ee opraHouasl. OpHomeMOpanHble opranomnasl kietkd: OIIC, ammapar [ombmKu, JIH30COMEL
ITomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHAPHH, IUIACTHIABL. I[IpoMCXOXIEHHWE MHUTOXOHAPWH M IUTAacTHA. Buisl
wiactua. HememOpaHHbIE OpraHOWABI KIETKH: pHOOCOMBI, KJIETOYHBIH HEHTpP, LEHTPUOIH, PECHUUKH, XKIyTUKH. DYyHKIMN
OpraHoOMIOB KJIETKH. BKiroueHus.

Snpo — perynaTopHblii 1eHTp KieTkd. CTpoeHue sjapa: siiepHas o000Ji0YKa, Kapuolula3Ma, XpOMAaTHH, SAPBIIIKO.
XpomocoMsl. TpaHCTIOPT BELECTB B KIETKE

JlaboparopHsle 3aHsTHsI (Ha BBIOOP MperogaBaTes)

Ne 2 «Ctpoenne KIeTKH (pacTeHHs, )KUBOTHbIE, TPHOBI) U KJICTOYHBIE BKJIIOUCHMS (Kpaxmall, KapOTHHOUMIBI, XJIOPOILIACTEI,
XPOMOILIACTHI)»

i «M3ydeHne cTpoeHUsl KIIETOK PacTeHHH, )KUBOTHBIX M OaKTepHid MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax u ux
OMHCaHUE»

unn «IIpoHutiaeMmocth MeMOpaHsb! (T1a3MOJIU3, AETIIIA3MOJIN3))

Paszgen 3. ) KusHeaesTeILHOCTH KJIETKH

Tema 3.1.
OOMeH BellecTB
U NpeBpallenne JHePruu
B KJIeTKe

Copepxanne yaeOHOTO MaTepuaia

OOMeH BeuecTB, WM METa0oIn3M. ACCUMUIAIMS (TUIACTUYECKH 0OMEH) M IMCCUMMIISILIUS (SHEpreTHYeCKuii 0OMeH) — 1iBe
CTOPOHBI €MHOTO Iporecca Merabonn3Ma. Ponb 3aKOHOB COXpaHEHMs BEIIECTBA M SHEPTUH B NOHMMAaHHMH METabOJIM3Ma.
Tumner o6MeHa BemecTs: aBTOTPO(dHBIN U reTepoTpodHEId. Posb (hepMEeHTOB B 0OMEHe BEIECTB M IPEBPAILICHUH SHEPTHHU B
kinetke. Porocunte3. CBeToBas W TeMHOBas (aspl QorocuHTe3a. Peakuuu dorocunte3a. DPPeKTUBHOCT (HOTOCHHTE3A.
3HayeHne (GOTOCHHTE3a Ui KM3HM Ha 3emie. BimsHue ycioBui cpeapl Ha (POTOCHHTE3 M CHOCOOBI TOBBIIMIEHUS €ro
MIPOJYKTUBHOCTH y KYyJBTYpPHBIX PAaCTEHHH. XeMOCHHTE3. XEMOCHHTE3HMpYIOIIe OakTepuH. 3HAUeHHE XEMOCHHTEe3a JUIs
KHU3HU Ha 3emie.

DHepreTHveckuii oOMeH B KieTKke. PacilensieHue BELIeCTB, BbIISICHHE U aKKyMYJIMPOBAaHHWE DHEPIMU B KIETKE. DTallbl
sHepreTuueckoro obmeHa. [mkonu3. Bpoxxenune u ero Buibl. KHCIOpOJHOE OKHCIEHHE, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe hochopunrpoBanue. IhHeKTHBHOCTh IHEPreTHYECKOro 0OMeHa

Tema 3.2.
buocunTes 0eaka

Copepxanre yaeOHOTO MaTepuaa

Peakiun marpuuHoro cumare3a. I'enernueckas mHpopMmarms u JIHK. Peanmsanns reHetmueckoil WHGOpMAanWU B KIIETKE.
I'eneTrmueckuii Ko u ero coicrea. Tpanckpumius — MaTpuanslid cuaTe3 PHK. Tpancmsamus — 6mocunTe3 Oenka. DTamsl
tpaHcisinuu. KonrpoBanue aMuHOKUCIOT. Posb pubocom B OuocuHTe3e Oenka

HpaKTI/I‘lCCKOG 3aHATHUC

Ne 2 «Pemenue 3aJa4 Ha ONPEACIICHUC MOCICAOBATCIIbBHOCTU HYKJICOTUA0B»

Tema 3.3.

Copepxanne yaeOHOTO MaTepHraa
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Bupycsl

Hexnetounsle ¢Gopmbl xu3HH — BUpYCHL. McTtopust otkpbitust BupycoB ([l. 1. MBaHOBCkMit). OCOOEHHOCTH CTPOEHHS U
KM3HEHHOTO LIMKIJIAa BUpycoB. bakrepnodaru. bonesnu pacreHuil, >KMBOTHBIX M 4eJIOBEKa, BBI3bIBaEMble BUpycamu. Bupyc
nmmyHoeunuta gesnoseka (BUY) — Bozdoymurens CITMa. [IpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JICBaHUH

Pasznen 4. Pa3MHOKeHHE H UHIUBUAYAJIBHOEC PA3BUTHE OPraHU3MOB

Tema 4.1.
JKH3HEeHHBIH UK
KJIEeTKH

Conepxanue y4eOHOrO MaTepuaia

KieTo4HbIi UK, WK J)KU3HEHHBIN LUK KieTku. VHTepdasa u muros. [Ipouecchl, npoTtekaromue B uHTEpdase. Perumkanms
— peakuuss MarpuyHoro cuHreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBI Habop — KapuoTum. JMIUIOWAHBIH W
TaluIONHBIH XpPOMOCOMHBIE Habopbl. XpomaTuasl. L{uTonornueckie OCHOBBI Pa3MHOXKEHHSI U UHIUBUAYaJIbHOTO Pa3BUTHA
opranm3MoB. J[lenenne knetknm — muro3. Cragmm muTosa. IIporeccsl, MPOMCXOAAIIME Ha pasHbIX CTaIMAX MHUTO3a.
Buonornuecknit cMpicn MuTo3a. IIporpaMMupyemast THOEIh KJIETKH - allOITO3

Tema 4.2.
DopMBbI PAa3MHOKEHUS
OPraHu3MoB

Coneprkanne yqaeOHOTO MaTepHalia

DopMBI pa3sMHOKEHHUS OPTaHU3MOB: Oecrioyioe U mojioBoe. Buasl 6ecnonoro pa3MHOXKEHHUS: IeIeHHe HA/IBOE W TIOYKOBAaHHUE
OJTHO W MHOTOKJICTOYHBIX, CIIOPOOOpa3oBaHME, BETETATUBHOE Pa3MHOXKEHHE. MICKyCCTBEHHOE KIOHHPOBAaHHE OPTaHHU3MOB,
€ro 3Ha4YeHHUE IS CEJIEKIIHH.

[TomoBoe pa3mMHOXEHHE, ero ommumsi oT Oecmonoro. Meito3. Cramum Mmeiiosa. IIporecchl, MPOUCXOIAIINE HA CTaIHIX
meio3a. IloBenenune xpomocoM B Meiose. Kpoccunrosep. buonormueckuil cmpicn v 3HaueHHe Meinos3a. ['amertorenes —
IpoIecc 00pa30BaHUs MOJIOBBIX KJICTOK Y KUBOTHBIX. [10JI0BBIC JKeIe3bl: CEMECHHUKH M SUYHUKUA. OOpa30BaHUEC U Pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, SUIeKIeTKa) — criepMarorenes u ooreHe3. OCOOCHHOCTH CTPOEHUS SIMIIEKIETOK U
criepmaroszouioB. OmnogotBopenue. [lapreHorenes

Tema 4.3.
NuauBuayanbHoe
pa3BUTHE OPraHU3MOB

Cozepxanue yueGHOTO MaTepuana

WupuBuayaneHOE pa3BuTHE (OHTOTCHE3). DMOpHOHANBEHOE pa3BUTHE (IMOpHOTEHe3). DTambl SMOPHOHAIBHOTO PAa3BUTHA Y
MO3BOHOYHBIX  JKMBOTHBIX:  JApoOJieHWe, racTpyisiums, opraHorexes. IloctamOpuoHanmbHOE — pa3BuTHe.  THIIBI
MOCTAMOPHOHANILHOTO PA3BUTHUSL: MPAMOE, HENMpsAMoe (JMYMHOYHOE). BIiMsHHE cpenbl Ha pa3BHTHE OPraHH3MOB; (DaKTOpBHI,
CHOCOOHBIE BBI3BIBATH BPOXKICHHBIE YpojacTBa. PocT W pasBuTHe pacTeHuil. OHTOreHe3 IIBETKOBOTO pAaCTeHHUs: ABOIHOE
OILJIO/IOTBOPEHUE, CTPOSHHE CEMEHH, CTaJIMU Pa3BUTHSI

IIpakTHueckue 3aHATUS

Ne 3 «IHdexunoHHbIe 3200JIEBaHUS U STTUIEMHU B HCTOPUH YEJIOBEUECTBAY.
Ne 4 «BakuunHanust kak npoduiiakTuka HHOEKHMOHHBIX 3a00JIeBaHU I

Paspen S. HaciieACTBEHHOCTh M M3MEHYHMBOCTH OPraHU3MOB
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Tema 5.1.
3aKoHOMEpPHOCTH
HacJIe0BaAHUSA

Copepxanne yaeOHOTO MaTepuaia

IIpenmer u 3a1a4n TeHETUKHU. PONb IIUTOIOTHH ¥ SMOPHOJIOTHH B CTAHOBJICHWH TeHETUKU. Bitag poccuiickux u 3apyO0eKHBIX
YUYEHBIX B pa3BUTHE T€HETHKH. MeTO/bl TeHETUKH (THOPHUIOIOTHYECKUH, INTOTCHETHIECKUH, MOJIEKYIISIPHO-TEHETUIECKU).
OCHOBHBIE TeHETHYEeCKHe TOHATHS. | eHeTHueckass CHMBOJIMKA, UCIOJIb3yeMas B CXeMax CKpEIINBaHHH.

3aKOHOMEPHOCTH HAacJe/0BaHUS NPHU3HAKOB, ycTaHOBICHHbIe [. MenneneM. MoOHOrHOpuAHOE CKpEIIMBAaHUE. 3aKOH
enMHo00pa3us THOpHUAOB MNEpBOro IMOKoJIeHHs. [IpaBuio NOMHHMpOBaHMSA. 3aKOH pacIIeIIeHWs NpH3HAKOB. [ Hmoresa
qucTOTHl Tamer. [lonHoe M HemosHOe AOMMHHMpOBaHME. JMrnOpHuaHOE CKpeuuBaHue. 3aKOH HE3aBUCHMOTO HacieOBaHMUs
npu3HaKkoB. lluToreHeTHyeckne OCHOBBI JWTHOPHIHOTO CKpEIIMBAaHUA. AHaIM3Upyollee ckpeunmBaHue. Vcronb3oBaHue
AQHAIM3UPYIOLIET0 CKPEIMBAHUS JUIsl OTIPEJICNICHHs] TEHOTHIIA 0CO0U

HpaKTI/I‘lCCKOG 3aHATUC

Ne 5 Pemenwne 3a7a4 Ha OHnpeAcJICeHUC BEPOATHOCTH BO3HUKHOBCHHUA HACJICACTBECHHBLIX IIPU3HAKOB IIpU MOHO-, OU-,
HOJ'II/II‘I/I6pI/I,HHOM 1 aHAJIM3UPYIOIIEM CKPCIIMBAHUUN, COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCHINMBAHUS
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Tema 5.2. Coneprxanue y4eOHOTO MaTepuaia
CuenyienHoe CuerieHHoe Hacie0BaHKe pu3HakoB. Padora T. Moprana 1o cuenyieHHOMy HacjeJoBaHHIO TeHoB. Hapynienue cuerieHus
HacJIel0BaHHue T'CHOB B PE3yJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUsl HACJIEACTBEHHOCTU. [ eHeTUUeCKHEe KapThl.
NMPU3HAKOB I'enetnxa nmosa. XpoMOCOMHOE OIpeJiesieHHe Mojda. AYTOCOMBI U TOJIOBBIE XPOMOCOMEBI. I'OoMOraMeTHble U reTeporaMeTHbIe
opranusmbl. HacneoBanue NpU3HAKoB, CLEILUIEHHBIX C I10JIOM
IIpakTuueckoe 3aHsATUE
Ne 6 Pemenue 3amau Ha OIpeJesieHHE BEPOATHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX IIPU3HAKOB MU CIEMICHHOM
HAaCJI€J0BAaHUHU, COCTABICHUE T€HOTUIINYECKUX CXEM CKpPELUBAHU
Tema 5.3. Coneprxanue y4eOHOTO MaTepuaia
3aKOHOMEpPHOCTH W3menuuBoCcTb. BHIbl W3MEHYMBOCTU: HEHACIEACTBEHHAas U HacleACTBeHHas. Poib cpenbl B HEHACHEACTBECHHOU
H3MEHYHUBOCTH N3MEHYMBOCTH. XapaKTepUCTUKa MOAM(DUKAIIMOHHON N3MEHYMBOCTH. BapnalmoHHsIi psij v BapuanmoHHast kpusas. Hopma
peakuuu npu3Haka. KoimnyecTBEeHHBbIE W KaueCTBEHHBIE NPU3HAKM M MX HOpMa peakuuu. CBoicTBa MOAM(PHKAIMOHHOMN
HM3MEHYUBOCTH.
Hacnencreennas, nim TeHOTHIHMYECKas H3MEHYMBOCTh. KOMOWHAaTHMBHAs M3MEHYMBOCTh. MeHo3 M TOJIOBOH mporecc —
OCHOBa KOMOWHATUBHOM M3MEHYMBOCTH. MyTaIllOHHAs M3MEHYMBOCTh. Kitaccudukarust MyTanuii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrora M mpH4IMHBI MyTanuil. MyTareHHbIE (AKTOPBI. 3aKOH TOMOJIOTMYECKHX pSAIOB B HACICACTBECHHOU
H3MEHYUBOCTH
H. 1. BaBuioBa
IIpakTHdeckoe 3aHATHE
Ne 7 Pemienne 3a1a4 Ha ONpEAETICHUE BEPOATHOCTH BO3HUKHOBEHUS HACIEACTBEHHBIX MPHU3HAKOB IPU Pa3IMYHBIX THIAX
B3aMMOJICHCTBHS T€HOB, COCTABICHUE TEHOTHITNYECKHUX CXEM CKPELIMBAHUS
Tema 5.4. Copneprxkanne yaeOHOr0 MaTepuaia

I'eneruka 4yejioBeKa

lenetnka uemoBeka. Kapumortmm wenmoBeka. OCHOBHBIE METONBI TCHETHKH YEIIOBEKAa: T€HEAJOTHUYCCKUH, ONM3HEIOBBIN,
IUTOTCHETHUYCCKUH, ONOXUMHUYECKHHA, MOJIEKYIIpHO-TeHeTHdeckuil. COBpeMeHHOe OTpeeliCHHe TeHOTHIIA: TIOJTHOTEHOMHOE
CEKBEeHHpOBaHHE, T€HOTUIIMPOBaHKE, B TOM uucie ¢ nomoulpto [MI[P-ananm3a. HacnenacTBeHHble 3a00neBaHUS YeOBEKa:
reHHble 0oJe3HH, OOJIe3HW C HACJEJCTBEHHOW MPEApPacHoOKEHHOCThI0, XPOMOCOMHBEIE Oone3Hu. Comaruyeckue u
reHepatuBHble MyTauuu. CTBOJIOBBIE KJIETKH. IIpHHIMIBI 310poBOro 00pa3a >KU3HHM, AMATHOCTHKH, NMPOMUIAKTUKA H
JICUCHUSI TEHETHYECKHX Ooyie3Hel. MeAMKO-TeHeTHYSCKOe KOHCYJIbTHPOBAHKUE. 3HAYCHHEC MEIUIIMHCKOM TeHETHKUA B
MPEJOTBPALICHUN H JICUCHUH TeHETHUYCSCKUX 3a00JICBAHHI YeTOBEKA

HpaKTquCKoe 3aHATUC

Ne 8 «CocTaBiieHHE 1 aHAIIN3 POAOCIIOBHBIX YCJIOBCKA»

Paznen 6. DBo1ronuoHHAsE OHOJIOTHSA

Tema 6.1.
JBOJIIOUOHHAS TEOPHS
H ee MeCTO
B OMO0JIOTHH

Copneprxanue yaeOHOr0 MaTepuaia

[peanochlIkKM BO3HUKHOBEHHS HBOJIONMOHHON TEOpHH. DBOINIOIMOHHAs Teopus U e€ Mecto B Ouosnoruu. BrwusHue
9BOIIIOIMOHHON TEOPHH Ha pPAa3BUTHC OHONOTMM W Jpyrux HayK. CBHUAETENBCTBA HBOJIONMH. [laleoHTONIOTHYECKUE:
MOCTICIOBATEIEHOCTh TIOSBIICHUS. BHJIOB B IAJICOHTOJIOTHYECKOW JICTOMHUCH, mepexonHble (opMmbl. Buoreorpaduueckue:
CXOJICTBO U paznuuue hayH U GIop MaTepuKkoB U OCTPOBOB. DMOPHOJIOTHUECKHE: CXOACTBA M PA3IMUYUS SMOPUOHOB Pa3HBIX
BHUJIOB ITO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘-IeCKI/IeI TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYJAUMEHTAPHBIC OpraHbl, aTaBU3MBI.
MOHeKyHﬂpHO'6I/IOXI/IMI/I‘ICCKI/IGI CXO0ACTBO MEXAaHH3MOB HACJICACTBCHHOCTU U OCHOBHBIX MeTa6OJ'[I/I‘[€CKI/IX HyTeﬁ Y BCEX
JKUBBIX OPTaHU3MOB.
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2 cemecTp

40

OBomronnonHas Teopust Y. JapsuHa. [Ipenamochliki BOSHUKHOBEHUS AApBUHU3MA. JBIKYIIHE CHIIBI 3BOJIIOIMN BHUAOB IO
HapBuHy (W30bITOYHOE pPa3sMHOKEHHE ITIPH OTPAaHHMYCHHOCTH PECYpPCOB, HEOIpeneléHHAas HM3MEHYMBOCTH, Ooppba 3a
CYILIECTBOBAHUE, €CTECTBEHHBINA 0TOOD)

Tema 6.2.
MuxkposBoaouus

Copneprkanne yaeOHOTO MaTepHalia

Cuntetnueckas Teopus 3omonnu (CTD) u e€ ocHOBHBIE MONOKeHUS. MukposBoronws. [lomy s kak eAUHUIA BUAA U
SBOJTIOITHH.

JBmwxynme cuiabl ((akTOPHI)IBONIOIUN BUIOB B Ipupoie. MyTarMoHHBIH mIporecc W KOMOWHATHBHAS W3MEHUYHUBOCTE.
[MonmynsunoHHble BOJMHBI M aApeld reHoB. M3omsums u murpanus. EctecTBeHHbII oTOOp — HampaBmsitomuii ¢akrop
sBomonun. Popmel  ecrecTBeHHOro otOopa. IIpucrnocoOneHHOCTs OpraHU3MOB Kak pe3ysbTaT SBOJIOUMH. [Ipumepsr
npucrnocoOneHunid y opranu3aMoB. Apomopho3bl U uauoananrtaiuu. Bun n Bugoobpasosanue. Kputepun Buga. OCHOBHBIE
(b opMBbI BU1000pa30BaHus: reorpaduaeckoe, SKOJIOTHUECKOES

Tema 6.3.
Maxkpo3BoJirouus

Cozepxanue yueGHOTO MaTepuana

MakposBomonust. DopMmbl 3BOMIOIMU: (UIETUUECKAs, JUBEPreHTHAs, KOHBEPreHTHas, NapaienbHas. HeoOparumoctsb
9BOJIIOLMH

IpakTryeckoe 3aHsTre (Ha BHIOOD MPEoIaBaTeIs)

Ne 9 «CpaBHeHme BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPHIO»
nnu «OnucaHye NPUCTIOCOOICHHOCTH OPTaHN3Ma U €€ OTHOCUTEIBHOIO XapakTepay

Pa3nen 7. Bo3HHKHOBEHHE

H Pa3sBUTHEC ’KU3HU HA 3emJie

Tema 7.1.
3apo:kaeHue
U pa3BUTHE KU3HU

Cozepxanue yueGHOTO MaTepuana

JloHay4yHble NpEACTAaBICHUS O 3apO’KACHHU >KW3HHM. HayuHble TrUmoTe3bl BO3HMKHOBEHHS XM3HM Ha 3emile: a0HOreHe3 U
maHcnepMusa. XUMHYeckas dBOMIONMA. AOHOTeHHBIM CHHTE3 OpPraHMYECKHMX BEIIeCTB M3  HEOPTaHHYECKHUX.
OKcIepUMeHTaIbHOEe MOATBEPXKICHNE XMMUYecKoil sBomronnu. HauaneHele 3Tamsl Guonormdeckoil spomonuu. I'mnoresa
PHK- mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE NPOTOKIETKH. [IepBbIe KIETKM M WX 3BOJIOLMSL.
®opmHIpOBaHKE OCHOBHBIX I'PYIII )KHUBBIX OPIaHU3MOB.

PasBuThe xu3HM Ha 3emiie 1o spaMm U nepuonaM. Karapxei. Apxelickas u nportepo3oickas 3pel. [laneo3oiickas spa u eé
MIEPUOJIBI: KEeMOPHHUCKUH, OpPIOBUKCKHMA, CHUTYPUHCKHUHA, TEBOHCKUH, KAMEHHOYTOJBHBIN, IEpMCKUiL. Me3o3oiickas spa u eé
NIEpHOJbl: TPHUACOBBIN, IOpCKUi, MestoBoi. KaliHo30iickas spa U €€ neprobl: NajieoreHOBbIM, HEOr€HOBBIM, AHTPOIIOT'€HOBBIH.

Tema 7.2.
Cucrema opranm4yecKoro
mupa. IIpoucxoxnenue
YyeaoBeKa —
aHTponoreHe3s

Copneprxanue yaeOHOr0 MaTepuaia

CucremMa OpPraHHYECKOTO MHpa Kak OTpaxeHne OHBOMIONHA. OCHOBHBIE CHCTEMATHYECKHE TPYIIBI OPTaHU3MOB.
XapakTeprcTuka KIMMaTa M Te0JIOTHYECKUX MporieccoB. OCHOBHBIEC ATallbl 3BOIIONHNA PACTUTEIHHOTO M KHBOTHOTO MHpA.
ApoMopdO36l y paCTeHHUH U )KUBOTHEIX. [l0sIBIIEHIE, pacIBET U BBIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

DBOJIIOIUS YeNoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue NpeCTaBICHUA O TPOUCXOKICHNN YeloBeKa. MeTOo bl H3yUueHUs
anTponioreHe3a. CXoJICTBa M pa3uyMsl YejIOBeKa M KUBOTHBIX. CHCTEMATHYECKOE TOJIOKEHUE YeoBeKa. J[BIKyIue CUIIbI
(dakroper) aHTpomoreHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0oTOOp. OOIIeCTBEeHHBI 00pa3 KU3HU,
WU3TOTOBIICHUE OPYIHH TPY/a, MBIIIUICHUE, PEYh

Tema 7.3.
OcHOBHBIE CTaAUH
IBOJIOLHMH YeJI0BEeKA

Copepxanne yaeOHOTO MaTepuaa

OCHOBHBIE CTaJIMU W BETBU JBOJIIOIMH YEJIOBEKa: aBCTpajonuTeku, YemoBek ymenbiid, UemoBek mpsmMoxomsimuii, YemoBek
HeaHJlepTalnbCKkuii, YeaoBek pa3yMHbII COBpeMEHHOro Tumna. HaxolIKu HCKOMaeMbIX OCTAaHKOB, BpEMsl CYIIECTBOBAHUA,
0051aCcTh pactpocTpaHeHus, 00bEM FOJOBHOT'O MO3ra, 00pa3 )KU3HH, OPYIAHSL.

Yenoseueckne packl. OcHOBHBIC OONbIIME pachl: eBporeouaHas (eBpasmiickas), HErpo-aBCTpaIONAHAs (IKBaTOpHAIbHAs),
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MOHI'OJIOMJHAas (a3I/IaTCKO'aMepI/IKaHCKaﬂ). l‘ICpTI:I HpI/ICHOCOGHeHHOCTI/I HpeﬂCTaBHTeﬂeﬁ YCJIO0BCYECKUX paC K YCJIOBUAM
CYIIECTBOBAHMA. EauHCTBO UenoBeueckux pac. KpI/ITI/IKa pacusma

[MpakTryeckoe 3aHsiThe (Ha BBIOOP MperoaBaTes)

Ne 10 «Bpems u myTu pacceneHus 4eaoBeKa Mo IIaHEeTe»
wi «IIpucrocoOneHHOCTs YesioBeKa K pasHBIM YCIIOBHSIM cpelbl. BiusHue reorpaduueckoil cpeasl Ha MOPQOJIOTHIO U
(DU3HOJIOTHIO YETOBEKa»

Pasnen 8. Opranu3mbl 1 OKpy:Kawuias cpeaa

Tema 8.1. Copneprxanue yueOHOro Marepuaia
9KoJorus Dkoylorus Kak Hayka. 3aJauyd W pas3/iesibl JKOJOTHH. MeETonbl 3KOJIOTHYECKHX HCCIENOBaHMH. OKOJOrMYecKoe
Kak Hayka. Cpenbl MHPOBO33pEHHE COBPEMEHHOTro 4esjoBeka. Cpeabl OOMTaHMS OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3ZYINHAs, ITOYBEHHAs,
JKH3HU. BHYTpUOpraHu3MeHHas. Jkosorndeckue (akropsl. Knaccudukarms sxonoruueckux Gpakropos: abnoTHdeckue, OMOTHYECKHe
IKoJIorHYecKHe U aHTpONOreHHBIE. [leiicTBHE SKONOTHIeCKHX (PaKTOPOB HAa OPraHM3MBLAOHOTHYECKHE (aKTOPHI: CBET, TEMIIEPaTypa,
(paxTopsI BiaxkHOCTh. Potonepuoamm. [IprcmocodaeHnsT OPraHU3MOB K ISHCTBHIO aOHOTHICCKHX (PaKTOPOB. brHoJoTHmuecKine puTMEIL.
Buotnyeckne ¢akropsl. Bumpl OMOTHYECKHX B3aMMOACHCTBHIA: KOHKYpPEHIHWS, XHIIHUYECTBO. [lapasuTusm, MyTyaiusm,
KOMMEHCAIM3M (KBapTHPAHCTBO, HAXJICOHWYECCTBO), aMEHCAIN3M, HEUTpanm3M. 3HaueHHEe OMOTHYECKHX B3aWMOJICHCTBUI
JUTS CYIIIECTBOBAHUS OPTaHI3MOB B IPUPOJHBIX COOOIIECTBAX
Tema 8.2. ConeprkaHue y4eOHOrO MaTepraia
IKOJIOTHYECKHE JKOIOTHYECKHE XapaKTSPUCTHKH NOMy . OCHOBHBIC TIOKA3aTENN MOMYIBIINN: YHCICHHOCTD, INIOTHOCTD, POXKIaeMOCTh,
XApPaAKTEPUCTUKHA CMCPTHOCTDL, ITPUPOCT, MUT'PALTUSL. I[I/IHaMI/IKa YNCJICHHOCTH MOMYJIAIUU 1 eé peryisanusa
nomyJIsuHu IIpakTnyeckoe 3aHsATHE

Ne 11 «Toacy€T MIOTHOCTH MOMYJISIUUHI pa3HbIX BUJIOB PaCTEHUI

Paznen 9. CooO1iecTBa M YKOJIOTHYECKHE CHCTEMbI

Tema 9.1. Coneprxanue yueOHOro Marepuaia
CooOmecrBa CooOrmmecTBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHIOBas, NPOCTPAHCTBEHHas, Tpoduyeckas (MHIIEBas).
OpraHu3MoB, Bunpl-nomunanTsl. CBsi3u B OnOLEHO3E.
IKOCHCTEMBI Okonorndeckue cucrembl (3Kocucrembl). [loHsTHe 00 skocucreme u OmoreoneHoze. DyHKIMOHATbHBIE KOMIOHEHTHI
9KOCUCTEMBI: IPOYLICHTBI, KOHCYMEHTBI, peylleHThl. KpyroBopoT BelIecTB U MOTOK SHEPruM B 3Kocucteme. Tpoduueckue
(nuieBble) ypoBHU dKocucTeMbl. [luiieBble nenu u cetH. OCHOBHBIE IOKa3aTeld SKOCHUCTEMBI: OHOMacca, MpOIYKIUSL.
DKOJIOTMYECKUE TMHUPaMHIIBL: MTPOIYKINH, YHCICHHOCTH, OrnoMacchl. CBOMCTBA 3KOCHCTEM: YCTOWYHMBOCTb, CaMOpPEryJIsLys,
pa3ButHe. Cykueccust
Tema 9.2. Copepxanre yaeOHOTO MaTepuaa

l'[pnpozmble IKOCHCTEMbI

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI PEK U 03€p. DKOCHCTEMa XBOWHOTO MIIM IIMPOKOIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE
9KOCHCTEMBI. ATpPO3KOCHCTEMBI. YPOOIKOCHCTEMbI. BHONIOTHYEeCKOe | XO3SMCTBEHHOE 3HAYECHHE arpo3KOCHUCTEM U
ypboakocucteM. bruopaznoobpasue kak pakTop ycToiunBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO Pa3HOOOpa3us Ha
3emie

Tema 9.3.
Buocdepa -

Copneprxanue yueOHOro MaTepuaia

Yuenue B. 1. Bepuaackoro o 6mocdepe. ['parmitel, coctaB u cTpykrypa O6mocdepsl. JKuBoe BemecTBo W ero (QyHKIIHH.
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rj00aJbHas
JKOCHCTEeMAa 3eMuIHn

OcobenHocti Ouochepsl Kak riobdambHOM 3KOCHCTeMBI. JIMHaMH4Yeckoe paBHOBecHe W oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTsl BemecTB ¥ OMOr€OXMMHYECKHE LUKIBI JIEMEHTOB (yriiepoja, a3ora). 30HaIBHOCTH Ouochepsl. OCHOBHbIE
OMOMBI CyIIN

Tema 9.4.
Bausinmne
AHTPONMOTeHHBIX
(paxTopoB Ha Ouocdepy

IIpodeccuonalbLHO OPHEHTHPOBAHHOE CO/iep:KaHMe (CodepKaAHUEe PUKJIATHOTO MOTYJIs)

YenoBeuecTBo B Onocdepe 3emin. AHTpONOreHHbIE M3MEHeHus B Ouocdepe. ['nobanbHBIE 3KONOTHYECKHE IPOOIEMBI.
CocymiecTBoBaHKE IPUPOALI U yenoBeuecTBa. CoxpaHeHne OMopa3HO0Opas3us Kak OCHOBa ycrodunBocTH 6nocdepsl. OcHoBa
palMOHAILHOTO YIPaBJIEHHs NPUPOIHBIMU PECYpCaMt M UX MCHONb30BaHUE. JJoCTIKEeHUS] OMOJIOTHU M OXpaHa IPHPOIBI

[MpakTryeckoe 3aHsiThe (Ha BBIOOP MperogaBaTes)

Ne 12 «OTx01BI IPOU3BOACTBAY

WIn «IKOJOTMYECKUE acTeKThl MPOPECCHOHATBHON IESTEIBHOCTH
win «[Ipo¢unakTrka npodeccnoHanbHbIX 3a001eBaHUN

i «BimsiHue TPOM3BOACTBEHHBIX (PAKTOPOB Ha OPTAHHU3M UEJIOBEKA)

Tema 9.5.
Bansinue conuajbHO-
IKOJTOTHYECKHX
(akTopoB Ha 310poBbe
YeJ10BeKa

IIpodeccuoHaIBLHO OPHEHTHPOBAHHOE COiepKaHue (CoAepKAHUE NPUKJIATHOT0 MOAYJIA)

310poBBE U ero cocrapisronire. PakTopsl, MOJIOKUTEIHHO U OTPHLIATEIHHO BIMSIONINE Ha OpraHu3M denoBeka. [Ipobmema
TEXHOTEHHBIX BO3JCHCTBHH Ha 3I0pPOBhE HYEIOBEKa (IIEKTPOMATHUTHBIC IIOJS, OBITOBAas XWUMHSA, HM30BITOUHBIC LIYMBI,
pamuanmust W T.L). AjanTanys OpraHu3Ma dYeloBeka K (hakTopaM OKpykaromeid cpenpl. [IpuHImms! (opMupoBaHUS
310poBbecOeperaromero noseaeHns. Puzndeckas aKTUBHOCTh M 3[0pPOBbE. BHOXMMHYECKHE acCHEKTHI PaIOHAIBHOTO
U TAHHSA

JlabopaTopHbIe 3aHATHA

Ne 3 «YmMcTBeHHast paboTOCIIOCOOHOCTEY

i «BrusHue abuoTnueckux (PAKTOpPOB Ha UeEIOBEKa» (B KAueCTBE TPUITEPOB, CHIDKAIOMIMX pPabOTOCTIOCOOHOCTD,
UCIOJb30BaTh YCIOBHUSI OCYIIECTBICHHS MPO(ECCHOHANBLHON NEesTENbHOCTH: IIyM, TEMIIEpaTypa, Gu3nveckas Harpyska u
T.J.)

Pa3gen 10. Cenexuusi opra

HHU3MOB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Ceneknus
KaK HAayKa H mpouecc

Copepxanne yaeOHOTO MaTepuaa

Cenexiusi Kak Hayka M TpOLECC. 3apoXkKIEeHUE CcelNeKIud W JaoMmecTukanusa. Yuenue H. V. BaBuioBa o ueHTpax
MHOT000pa3us U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuil. L{eHTpBI MPpOMCXO0XKASHUS TOMAIIHUX XUBOTHRIX. CopT, mopoAa,
IITAMM. CoBpeMeHHbIE METOBI CEJICKLINH. MaccoBblii
1 WHAMBHUIYAJIBHBIH OTOOPHI B CEJEKIINH PAaCTeHUH U KUBOTHBIX. OleHKa 3KcTepbepa. BIm3kopoacTBEHHOE CKpeNIBaHUEe —
nHOpuauHT. Ynctas nuaus. CkpelyBaHue YUCTHIX JUHUH. ['eTeposuc, mmu rubpuanas cuna. HepoacTBeHHOE CKpelTuBaHNe
— ayropuamar. OtpanéHHas THOpuAM3anus W e€ ycrmexu. VICKYCCTBEHHBI MyTareHe3 W IONyYeHHE ITOJUATUIONIOB.
JocTrxeHusl ceneKuuu pacTeHU, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OcHOBBI OMOTEXHOJIOTHH

BuoTexHoNOTHSA KaK OTpacib MPOM3BOACTBA. | eHHAs MHKeHepus. Dtanbl co3nanus pekomobuHantHoi JIHK m TpaHCcreHHBIX
opraan3MoB. Kierounas wmkeHepus. Kiierounsle KynbTypsl. MUKPOKIOHATBHOE pa3MHOXKEHHE pacTeHnil. KimoHmpoBaHnue
BBICOKOIIPOIYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U dTHUecKue pobieMbl. MO — reHeTndecku
MOJTU(HUIIMPOBAHHBIC OPTaHU3MBI

Tema 10.3.
buorexnoJioruun
B KH3HHU U npodeccun

IIpodeccuoHabLHO OPHEHTHPOBAHHOE CO/iep:KaHMe (coAepKaHUe NPUKJIATHOT0 MOIYJIsA)

OCHOBHBIC HAIpPABICHHUS COBPEMEHHOW OWOTEXHOIOTHH B NPOPECCHOHATBHON JCSTENBHOCTH 4YelOoBeKa. MeToabl
OHMOTEXHOJIOTHH. OOBEKTEI OHMOTEXHOJIOTHH. OTHKa OMOTEXHOJIOTMUECKUX
u TeHETHYECKNX JKCIIEPUMEHTOB. [TpaBuna IMOMCKa " aHaIn3a OHMO3KOJIOTHYECKOI uHpopmamm

13 Pa3IMYHBIX MCTOYHMKOB (Hay4dHas W y4ueOHO-Hay4dHas JUTEpaTypa, CpelcTBa MaccoBoil mHpopmarmu, cetb VHTEpHET U
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ApyTHe)
IIpakTuyeckoe 3aHATHE 1
Ne 13 Keiicel Ha aHanu3 MHGOPMAIMUM O HAYYHBIX JOCTHIKEHHAX B OOJIACTH T€HETHYECKUX TEXHOJIOTHH, KIETOYHOH
WH)KEHEPHH, MUIIEBbIX OMOTEXHOJIOTHH.
Ne 14 3amura keiica: mpeacTaBIeHUE pe3yIbTaTOB PEIlIeHHUs KeHCOB (BBICTYIIIICHUE C MIPe3eHTalueil)
Paznen 11. PenieHue KeiicoB B 00.1acTH OHOTeXHOJIOT Hii 10
Tema 11.1.1. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep:KaHMe (ColepKaHNe NPUKJIATHOT0 MOAYJIsI) -
buorexnosioruu Pa3zBuTne NPOMBINIICHHONH OMOTEXHONOTHMH M €€ NMPUMEHCHHWE B XXHM3HM YEIOBEKa, MOWUCK M aHamu3 HHOOPMALUH W3
B NPOMBINIJICHHOCTH Pa3IMYHBIX HCTOYHWKOB (Hay4yHas M y4eOHO-HaydHasl JIUTEPATypa, CPEICTBa MaccoBoil mHpopManuu, ceTh MHTEpHET U
ApyTHe)
[MpakTHyeckue 3aHATHSA -
Ne 15 Keticsl Ha aHamN3 HHPOPMAIIUH O Pa3BUTHH IPOMBIIIICHHOW OHOTEXHOIOTHH (110 MUHHU-TPYIIIIaM).
Ne 16 3amura keiica: mpeacTaBICHAE PE3yIbTATOB PEIICHHU KEHCOB (BBICTYIUICHUE C MIPE3CHTAIHEH)
Tema 11.1.2. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep:KaHMe (Coiep:KaHNe NPUKJIATHOTO MOAYJIsI) 6
ConuanbHO-3THYECKHE | DTHYECKHUE  acleKThl  Pa3BUTHSA  OMOTEXHOJOTMH M NpPUMEHEHHMEe MX B JKM3HM  4YelOBeKa,  IOWCK
ACHeKTHI OMOTEXHOJIOTHA | y aHanu3 uHGopMalMK M3 Pa3IMYHBIX HCTOYHHMKOB (Hay4yHass W y4deOHO-HAayuyHas JIUTEpaTypa, CpPEACTBa MacCOBOU
nHdopmanum, cetb UHTEpHET U 1pyrHe)
[TpakTryeckue 3aHATHA 4
Ne 15 Keticsl Ha aHanmn3 HHPOPMAIUHN 00 ITHICCKHUX ACMIEKTaX Pa3BUTHSA OMOTEXHOIOTHH (110 MHHH-TPYIIIIAM).
Ne 16 3ammura keiica: mpeJcTaBICHAE PE3yIbTATOB PEIICHHUs KEHCOB (BBICTYIUICHUE C MPE3CHTAIHEeH)
Tema 11.1.3. ITpodeccuoHaIbHO OPHUEHTHPOBAHHOE COlep:KaHue (Co/iepKaHue NPUKJIAJTHOT0 MOAYJINA) -
BuorexHosoruu Pa3zBuTne OWOTEXHOJOTHII C NMPUMEHEHHWEM TEXHHUYECKHX cHcTeM (OmowmHxeHepus, OMoMH(pOpMAaTHKA, OMOHHMKA) M HX
M TEXHUYECKHE CHCTEeMbl | TIPUMEHEHHE B JKM3HU YEJIOBEKa, NOUCK M aHaJIu3 MHGOPMAIMK U3 PA3IMYHBIX MCTOYHHMKOB (HaydHas M y4eOHO-HaydHas
JIMTEpaTypa, CpeACTBa MaccoBoil HHGopmaluu, cetb VIHTEpHET U pyrue)
IIpakTuueckue 3aHATUSL -
Ne 15 Keiicel Ha aHanu3 MH(pOpMANUK O Pa3BUTHU OHOTEXHOJOTMH C NPUMEHEHHEeM TEeXHHYECKHX cHCTeM (110 MHHU-
rpymmnam).
Ne 16 3ammura keiica: mpeCcTaBICHNE Pe3yIbTATOB PEIICHNUs KeMCOB (BBICTYIJICHHE C NTPEe3eHTaIeN)
CaMoCTOATeILHAS 1.IToaroroBka cooOLIEHNUS 1O 3aJaHHOM TEME; 36
paGoTa ob6yuaromerocs 2. CocTaBiieHHE TE3HCOB OTBETOB;
3.AnamuTryeckast 00pabOTKa TeKCTa (KOHCIICKT — aHaJIH3 ) TI0 TeME;
4.CocraBiieHHE TEMaTHYECKOTO KPOCCBOP/a MO TEME;
5. IToxroTroBka KeHcoB Ha aHAJIN3 MHPOPMAIMU O HAYYHBIX JIOCTHKECHUSIX.
IIpome:xyTounas arrecranus (quddepeHINPOBAHHBIN 3a4eT) 2
OO0si3aTeIbHASL AYTUTOPHAN YUeOHAsl HArpy3Ka 72
Bcero: 108

OO6pazoBarenbHast OpraHu3anys BIPaBe CAMOCTOSTEIBHO ONPEIENATh MOCIeI0BATEIbHOCTh H3YUEHUsI Pa3AeioB U TEM, BXOJIINX B HUX, @ TAKXKE IepepacipeelsiTh KOINIEeCTBO
YacoB MJISI OCBOGHHS OOydJalomMMHUCS Y4eOHOTO Marepuana, C YYeTOM JOTHKH (OPMHPOBAHUS TIPEIMETHBIX pPE3yIbTaToB, OOMMX M MPO(ECCHOHATIBHBIX KOMIIETCHIIHH,

MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCIUTUTMHAMHA 0011e00pa30BaTeIbHOr0 U 00IIenpodheCCHOHANBHOTO ITUKIOB yaeOHoro miaHa OI1.
8 .
Yacel 1abopaTOPHBIX pabOT U MPAKTUIECKUX 3aHITHIA YUTEHBI B COJIEP)KaHUH yIeOHOTO MaTeprasa v BXOJIAT B 001Iee KOJIMIECTBO YacoB IO TeMe.
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‘0 OOpazoBaTelibHasl OPraHU3aIUsl CaMOCTOSTEBHO OMPEISIIACT COJepKAHUEe pa3Jieia, BEIOUpast OHy U3 mpeaioxkeHHbx Tem 11.1.1 -11.1.3.
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3.YCJIOBUS PEAJIU3AIINA TPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecneyeHre padoueil mporpaMmbl

Jns  peanuzanu  IporpaMMbl  00Ie00pa30BaTENbHON JAUCHUILTUHBI  [IPETyCMOTPEHBI
CIEAYIOLINE CIIELUAIIbHBIC ITIOMEILECHHUS:

HanmenoBanue O0opynoBaH#e, TEXHUYECKUE CPECTBA 00yUeHUS,
y4e0HOT0 MM 00IIero MIPOrpaMMHOE 00ECTICYECHUE U JIP.
TIOMEIICHUS
KaGuner Obuonoruu TexHuyeckue cpeacTBa 0OyICHHUS:

NEePCOHANBHBI ~ KOMIBIOTEp €  JONOJHUTEIBHBIM
obopymoBanueM  (CTEPEOKOJIOHKa, Wweb-kamepa ¢
MHUKPO(OHOM), KOMIBIOTEP C BHIXOJIOM B HHTECPHET.
Pabouee mecto mpemomaBarens (ctois, cryn), paboune
MecTa oOyyaromuxcs (Y4eHHUECKHUe CTOJbI U CTYINb),
ydeOHast JoCKa JUIsl HAITUCAHUSI MAPKEPOM.

[Momeenue mis PaGoune Mecta oOydaromuxcsi (CTONBI, CTYJbs),
CaMOCTOSTEIIBHON OCHAII[CHHBIE KOMITBIOTEPHOU TEXHUKOU c
paboThl 00yUaromuXxCst BO3MOKHOCTBIO TOJKIIOUCHHUsI K cetu «HTepHEeT» M
(Menuazan) o0ecrnieueHneM nocryna K AIIEKTPOHHOMN

nH(}OpMalOHHO-00pa30BaTeNBLHOM cpejie

3.2. Ilomelenue, B KOTOpoM peanusyercs padouas nporpamma O/1.13 BUOJIOI' S

npeacTaBJisieT co00ii:

a) CrenuaibHbIe MOMEUICHHUS NPEICTABISIOT co00i yueOHbIe ayTUTOPHH, C JOCTYIIOM K
BUPTYaJIbHBIM JIAOOPATOPUSM, OCHALIEHHbIE OO0OpYIOBaHHWEM, TEXHHYECKHMMHU CpPEICTBAMHU
oOy4yeHHsT UIsI TIPOBEICHHS 3aHATUH BCEX BHUIOB, NPEAYCMOTPEHHBIX 00pa3oBaTEIHHOMN
OporpaMMOi, B TOM 4YHCII€ TPYNMNOBBIX M WHAMBHUIYaJIbHBIX KOHCYJbTAIMH, a Takxke Ui
IIPOBEICHUS TEKYIIEro KOHTPOJISI, TPOMEKYTOUHOW aTTECTAIMH, TIOMEIIEHUS ISl OpraHu3aluu
CaMOCTOSITENIbHON U BOCIIUTATEIbHOM paboThI;

0) Bce BHUABI Y4eOHOH JeATENbHOCTH OO0YyYaromMXCs, NPEAYyCMOTPEHHbIE YYEOHBIM
IUTAHOM, BKJIFOYasi IPOMEXKYTOUHYIO aTTeCTallli0, 00ecreueHbl pacX0AHBIMU MaTepHaiaMH;

B) TIOMENICHHUS Ui OpPTaHM3allMU CaMOCTOSITENIbHOW M BOCHHTATEILHOW pabOTHI
OCHAIIIEHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHHS K HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONH ceTn «UHTepHEeT» M o0ecredeHneM JOoCTyna B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO cpelly 00pa3oBaTelbHOM opraHu3auuu (MIpy HATUYHN);

I') JOMyCKaeTcs 3aMeHa 000pyI0BaHMsI €T0 BUPTYaJIbHBIMU aHAJIOraMH;

o) oOpa3oBarenbHas  opraHumsanus  oOecrieyeHa  HEOOXOAMMBIM  KOMILJIEKTOM
JMIIEH3MOHHOTO M CBOOOJHO PacCIpOCTPaHSEMOTO MPOTPAMMHOTO OOECIIeYeHHUs, B TOM YHCIIEe
0TEYECTBEHHOI'O MPOU3BO/ICTBA;

€) TpU WCIOJNB30BaHMM B 00pa30BaTeNbHOM TIPOIECCE TEYATHBIX  H3JIaHUM
O6ubnuoTeyHslii (POHA YKOMIUIEKTOBAaH NEYaTHBIMM HU3JaHUAMU M3 pacyera He MeHee 0,25
IK3EMIUTSIpa KKIOTO U3 M3JaHWH, YKa3aHHBIX B paOOYMX MporpaMMmax AUCHIUIUIAH (MOIYJei),
OPaKTUK, Ha OJHOTO OOYydYalLerocs W3 4YHUCIa JIML, OJHOBPEMEHHO OCBaMBAIOIIMX
COOTBETCTBYIOIIYIO JUCIUTUTHHY (MOIYIb), IIPOXOISIINX COOTBETCTBYIOIIYIO TIPAKTHKY;

) B KauyecTBe OCHOBHOI nMTeparypsl oOpa3zoBaTeibHas OpraHU3alUsl HCIOJIb3yeT
yueOHUKH, yueOHble nocodus, npeaycMmorpenHsie [100IT;
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3) B KOJJIEMKE B HAJWYMU HJIEKTPOHHas HH(OpMAIMOHHO-00pa3oBaTeNbHas Cpena,
JIOTyCKaromasi 3aMeHy TmedaTHoro OuOnuoreyHoro ¢oHAa ¢ TPeJAOoCTaBlICHHEM IIpaBa
OJTHOBPEMEHHOTO JIOCTYIIa HE MEHee 25 MPOIEHTOB 00ydaromuxcsi K Hu(poBoil (3MEKTPOHHOIN)
OuOJINOTEKE;

u) oOydarommmcs obecrieueH AOCTyN (yAaJeHHBI JOCTYyI), B TOM 4YHCJIE B Clydae
NPUMEHEHUS HJIEKTPOHHOTO OOy4YeHHS, IUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTUH, K
COBPEMEHHBIM TNPO(ECCHOHANBHBIM 0a3aM JaHHBIX M HH(POPMALMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OMpefelisieTcss B padoyux MporpaMmax JUCIHUIUIMH (MOIyiei) u
MOJITIC)KUT OOHOBJICHUIO (TTPH HEOOXOIUMOCTH);

K) oOyuaroluecsi MHBAJIMWIbl W JIMLA C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS
JOJDKHBI  OBITH OOecreueHbl MEeYaTHBIMU M (WJIM) SJEKTPOHHBIMU YYeOHBIMH H3IaHUSMHU,
aJaNnTUPOBAHHBIMU MPU HEOOXOIUMOCTH JIsl O0yUeHUS YKa3aHHBIX 00y4aronXcs;

) oOpaszoBarenbHas MporpamMma JOJKHA OOECIeUUBAThCA y4eOHO-METOIUYCCKOM
JOKyMEHTalueil 1o BceM Y4YeOHbIM AMCHMIUTUHAM (MOZYJSM), BHAAM MPAKTUKH, BHIaM
rOCyIapCTBEHHOW UTOTOBOM aTTECTallUU;

M) pEKOMEHJALUUA MO0 WHOMY MAaTepUAIbHO-TEXHUYECKOMY M Y4eOHO-METOJAUYECKOMY
o0ecrnevyeHnIo peanusaiuu 0opazoBaTenbHON mporpammbl onpeaesnstores [IOOIN.

OOpazoBaTenbHbIN TpolilecC 00ecreynBaeTCsl CIEAYIOIUMUA YYeOHBIMH W HMHBIMHU
MOMEIICHUSIMU U 000PYTOBAHUEM:

3.3. UndopmannonHoe odecrnevyeHne peaauzanuu padoyeii mporpaMmmsl
001meo0pa3oBaTeJIbHOM TUCIHUILIHHBI
OO0s3aTenbHbIC TIEYaTHBIC U3/TAHUS
1. buonorus [Tekcr] : 11 kmacc: yueb. s o6mieoOpa3zoBaT. opraHu3anuid: 0a30BBIN
yposens / Pen. JI.K. benses, .M. [dpivmun. - uza. 4-e, ucnp. - Mocksa : [Ipocsemenue, 2018. -
224 ¢ : un. - (Kmaccuueckuit kypc). - ISBN 978-5-09-057332-0 (B mep.) : b. u. - Tekcr:
HEIIOCPEICTBEHHBIMN.
2. buonorus. 10 kmacc: yueOHHMK [Uisi oOIIeoO0pa3oBaTeNbHBIX OpraHU3aluii : 0a30BBIN
ypoBens / ox penakiueit /1. K. bensiea, I'. M. Jlpimmmna. - 6-e uzn. - Mocksa: [Ipocemnienue,
2019. - 223 c. : uB. un. - (Knaccuueckuit kypc). - ISBN 978-5-09-071929-2 (B nep.): 597.00 p. -
Tekcr : HenmocpeACTBEHHBIM.
3. buonorus. 11 kmacc: yueOHHK [Uisi oOIieoOpa3oBaTeNbHBIX OpraHU3aIMi : 0a30BBIN
ypoBess / mon penakuueit [. K. bensiea, I'. M. Ipimmuna. - 7-e u3z. - Mocksa : [Ipocsenienue,
2020. - 223 c. : uB. ui. - (Knaccuueckuit kypc). - ISBN 978-5-09-074191-0 (B mep.): 597.00 p. -
TekcT : HenmocpeACTBEHHBIM.
DNEeKTPOHHBIE U3TAHUS
1. Tynsxosa, O. B. buonorusa: yue6nuk : [16+] / O. B. Tynsakosa. — U3n. 2-e, crep. —
Mocksa ; bepnun : Jupekr-Menua, 2019. — 450 c. : un., cxem., Tabn. — Pexxum moctyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759 — Bubawuorp.: c. 431.
— ISBN 978-5-4499-0114-9. — DOI 10.23681/576759. — TekcT: 2MeKTPOHHBIH.
2. Bunnuk, B. K. buonorus: yue6no-meroaudeckoe nocooue / B. K. Bunauk. — Huxuauit
Hosropon : HHI'Y um. H. U. Jlo6auesckoro, 2021. — 189 c¢. — Tekcr : anekTpoHHbIH // JIaHs :
3IIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/283136 — Pexum
JOCTyTA: JIJIsl aBTOPH3. MOJIh30BaTENEH.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHKAITMOHHOM ceTh «IHTepHET», BKIIIOYas
npodeCCHOHANIbHBIC 0a3bl TAHHBIX

https://content.edsoo.ru/lab/subject/1/ - aTepakTiHBHBIC BUPTYyalbHBIE Ta00OpaTOPHBIE.

OBbC «YuuBepcuterckas oudanoreka online». https://biblioclub.ru/
3b «Jlanby. https://e.lanbook.com/



https://content.edsoo.ru/lab/subject/1/
https://biblioclub.ru/
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school-collection.edu - Enunas xomekiust HudpoBeIx 00pa3oBaTeilbHBIX pecypcoB. Koeknus
BKJIFOYAET B ce0s pa3HOOOpa3HbIie MU POBBIE 00pa30BaTEIbHBIC PECYPCHI, METOIUICCKUE
MaTepHalbl, TeMaTHUYECKUE KOJUIEKLIUU, HHCTPYMEHTHI (IIPOrpaMMHBIE CPEICTBA) IS
NOJICP)KKH YUEOHOM NesTeTLHOCTH U OPTaHu3aIiK y4eOHOTO Mpoliecca.

fcior.edu.ru -  ®epepanbHblii  HEHTP  HH()OPMAIMOHHO-OOPA30BATEIILHBIX  PECYPCOB.
OO0ecnieunBaeT TOCTYIMHOCTD U 3P PEKTHBHOCTD NCIIOIB30BAHMUS DIICKTPOHHBIX 00pPa30BaTEIIbHBIX
pPECYpPCOB JUIsl BCEX yYpOBHEH M OOBEKTOB CUCTeMbl oOpa3oBaHus P®D. Peanm3yer KOHIEMIUIO
"enMHOro OKHA" JUIS JOCTyIHa K JIFOOBIM DJIEKTPOHHBIM 00pa3oBaTENbHBIM PecypcaM CHCTEMBI
obpazoBanusi PO.

HNudopManuoHHO-CIPABOYHBIE CHCTEMBI:
- KoHcynbpTanT+  [DNeKTpOHHBI  pecypc]:  MH(pOpMaIMOHHO-
[IPaBOBOM mopTai: caiT. — Pesxum pocrtyma: http://www.consultant.ru ceo6ogHbIi
—  KOHEKC (cmpaBouHO-TIpaBOBasi ~ CHUCTeMa)  [DJIEKTPOHHBII
pecypc]: caiit / Uadopm.-ipaBoBoii koncopuuym «KOJEKC». —Pexxum nocryna:
http://www.kodeks.ru , cBoOOAHBIA.


http://www.consultant.ru/
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
0/1.13 BUOJOI'UsA

Ol_leHKa 3aIVIAHUPOBAHHBIX PE3YJHbTATOB Oﬁy‘IeHI/IHZ

OK uIIK Paznen/ Tema Tun oLeHOYHBIX MEPOIPUATHH

KontponrHas pabora
«MonekynspHbIi YPOBEHb
OpTaHM3aIIHN KUBOTO»

Paspen 1. Kinerka — cTpyKTYPHO-(pyHKIMOHAJIBHAS
eTUHHIIA ]KHBOT'0

OK 02 Buonorus xak Hayka. O0mias XapakTepUCTHKA KU3HU 3aronmHeHne TAOIMIEl C ONHCAHHEM
METOJIOB MHUKPOCKONHPOBAHUS € HUX

JIOCTOMHCTBAMH M HEIOCTaTKaMH.
3anoiHeHNE TAOJIALIBI «Bxman
YYCHBIX B Pa3BUTHC OUOJIOTHIY.
3anoiHeHHE CPaBHUTEIHLHON
TaOMUIBI  CXOJACTBA U Pa3IUYUN
’KUBOT'O U HE )KUBOTO.

OK 01 CrpyKTypHO-(pyHKIIMOHANIbHASL OpraHU3alus KIETOK OrnennBaemast MCKYCCHs 10
OK 02 BOIIPOCAM JIEKLIHH.
OK 04 Pa3paboTka MeHTaIbHOM KapThI 10

KJIacCu(UKAITUH KICTOK U UX
CTPOCHUIO Ha MPO- U
JYKapHUOTHUECKUX U IO 1IaPCTBaM B
MHHH rpymnax. BeimosaneHue u
3aIuTa JJabopaTopHBIX paboT:
«Ctpoenue KJIETKH (pactenus,
JKUBOTHBIC, TPHOBI) ¥ KJICTOYHBIC]
BKJIFOUCHHs (Kpaxmas, KapOTHHOWJIBL,
XJIOPOILIACTHI, XPOMOILITACTHI).
[paktrueckoe 3aHATHE.
[peacraBneHne YCTHBIX COOOIICHHIA C
npe3eHTaNreH, MOATOTOBICHHBIX 10
MEPEUHIO HUCTOYHHUKOB,)
PEKOMEHIOBAHHBIX MPEIOIaBATEICM.

OK 01 CTpyKTypHO-()YHKIIHOHATEHBIE daxropsr | PpOHTANBHEI ompoc. PaspaboTka
OK 02 rJIoccapus.

HaCJIEICTBEHHOCTHU

Pemienue 3aga4 Ha onpesiesieHne
MOCJIEI0BATEIbHOCTH HYKJIEOTHIOB,
aMUHOKHCIIOT B HOPME U B Cllydae
HM3MEHEHHUS MOCIE0BATEIbHOCTU
Hykieotunos JJHK

OK 02 OOMeH BelecTB U MPEBpaIleHNe YJHEPTHH B KIETKE ®poHTaNbHBIA  ONMPOC.  3aIOIHEHHE
CpPaBHUTEIHHOU TaOITUIIBY

XapaKTCPpUCTUK THUIIOB o0MeHa
BCIICCTB

OK 02 JKu3HeHHbINH UK KJIIETKH. MuTO3. Metio3s. OOcyskneHue MO BOMPOCAM JIEKIHH.
OK 04 PazpaboTka  JEHTHI BpEeMEHN

JKU3HCHHOT'O ITUKJIA.
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Pa3gen 2. Ctpoenne u pyHKIMH OpraHu3Ma

KonTponpHast pabora «CtpoeHue w|
(byHKIIMU OpraHu3May

OK 02
OK 04

CrpoeHue opranusma

OrnennBaemast uckyccus. PazpaboTkal
MEHTAJIbHON KapThl TKAHEH, OPraHOB U
CHCTEM OpTaHoOB OpPraHN3MOB|
(pacTeHus, >KMBOTHBIC, YENOBEK) C
KpaTKon XapaKTepUCTUKOM ux|
GbyHKIMN

OK 02

DopMBbI pa3MHOXKEHHS OPTaHU3MOB

@DpoHTaNBHBIN OIIPOC. 3aoJHeHNe
TaONUIBI ¢ KPaTKON XapaKTEePUCTUKON
U IpuMepamMu GOpM pa3MHOKEHHUS
OpraHu3MOB.

OK 02
OK 04

OHTOreHe3 paCTeHHﬁ, JKNBOTHBIX H YCJIOBCKA

Pa3paboTka neHTHI BpeMeHH ¢
XapaKTEepPUCTUKON ITAalloB OHTOTeHEe3a
OTJENbHOM TPYIIOH )KUBOTHBIX U
YeJI0BEKa [0 MUKPOTPYIIIIaM.
Tect/ompoc. CocraBieHne
KU3HEHHBIX [IUKJIOB PACTCHUH MO
otnenaM (MOXOBHIHEIC,
XBOILEBHU/IHBIE, TTATTOPOTHUKOBU/IHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE).

OK 01
OK 02

CrermieHHOE HACJICAOBAHHNC ITPU3HAKOB

Tect. Pa3paboTka rioccapus.
Pemenuie 3a1a4 Ha onpeneeHue
BCPOATHOCTHU BOSHUKHOBCHUSA
HaCJICACTBCHHBIX MMPU3HAKOB IIPpU
CIIETIJICHHOM HacJIeIOBaHUH,
COCTaBJICHHE TeHOTUITHYECKUX CXEM
CKPELIMBAHUSL.

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHUYHUBOCTH

Tect. Pemenne 3aa4 Ha OPCIACIICHUC
THIIa MyTaluu npu nepenaydc
HACJICACTBCHHBIMXIIPU3HAKOB,
COCTABJICHHUEC TCHOTHUIIMYCCKHUX CXCM
CKpCLIMBAHMSI.

Pasnen 3. Teopus 3BoJIIONNH

KonrponbHas paboral
“Teopernueckue
aCIEKTHI DBOIIOIINH KU3HH Ha 3emie”

OK 02
OK 04

HcTopus 3BOIFOLIMOHHOTO
yueHMsl. MUKPO3BOIOLMS

OpOHTANIBHBIN 0IIPOC

PazpaboTka rioccapus TEepMUHOB
Pa3paboTka JIeHTbl BpeMEeHH Pa3BUTHS
9BOJTFOIIMOHHOTO YUCHHSI

OK 02
OK 04

MakposBomonus. Bo3HUKHOBEHHE U pa3BUTHE
JKA3HU Ha 3eMiie

OreHnBaeMast TUCKYCCHSL:
UCIIOJIb30BaHKE apTYMEHTOB,
OUOJIOTMYECKOI TEPMUHOJIOTHH U
CHMBOJIMKH ISl JOKa3aTelbCTBA
poxacTea

OPraHU3MOB Pa3HBIX
CHCTEMAaTHYECKHX

rpynn. Pa3zpaboTka NEHTBl BpeMEHH
BO3HUKHOBEHHMS M Pa3BUTHS )KU3HH HA
3emie

OK 02
OK 04

HpOHCXO)KILeHI/IC YCJIOBCKA — aHTPOIIOTCHE3

OPpOHTANIBHBIN 0IIPOC
Pa3paboTka neHTHI BpeMEeHH
MIPOHUCXOXKACHHS YeJI0OBEeKa

Pa3nea 4. dkosorus

OK 01
OK 02
OK 07

Okonornueckue HakTopsl U CPebl JKU3HU

Tect mo »KkoJOTHYECKUM (aKTOpaM |
cpeIaM XHU3HH OPTaHU3MOB

OK 01
OK 02
OK 07

HOHy.]'Iﬂ]_[I/ISI, COO6I].I€CTBa, OKOCHCTCMBI

CocraBneHne cxeM  KpyroBopora
BELLECTB, HUCIOJb3Yysl  MaTepualbl
JIEKIIH. Pewenue TIPAKTUKOA|
OpPUEHTUPOBAHHBIX
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pacyeTHbIX 3aJaHUH 10 TIEPEHOCY|
BEINECTBA M YHEPTHH B IKOCHUCTEMAX C
COCTaBJIeHHE TPO(PHUYECKHX Leneil U
IMpaMu OMOMacchl U SHEPTUH

OK 01 Buocdepa — rinodanbHas 5KOJIOrHYECKas CUCTEMA OuenuBaemast IUCKyCCHUst

OK 02 Tect

OK 07

OK 01 BiisiHue aHTPONIOreHHBIX (PAKTOPOB Ha Ouochepy Tecr

OK 02 [Ipaktnyeckass  pabora  “OTxo.bl

OK 04 MPOU3BOJCTBA”

OK 07

OK 02 BiusiHye COMMaNbHO-9KOIOTHYECKHX (PAaKTOPOB Ha OuenuBaemast IMCKycCHus

OK 04 3710pOBbE YeIOBEKA Brmonaenne madopaTopHOil paboThl

OK 07 Ha BBIOOD:

MK 3.1. "YmMmcTBeHHas paboTOCIOCOOHOCTB",
"Brustane  abnotmdeckux (aKTOpoB
Ha
YeJioBeKa (HU3KHE U BBICOKHE
Temneparypsl)"

Pa3nen 5. buosorusi B ;KU3HH 3ammra  Kkeiica: NPEICTaBICHUEC

Ppe3yJIbTaTOB pelIeHHs KeHCOoB
(BBICTYIUIGHHE C Ipe3eHTalueil)

OK 01 BuoTeXHo0J10ruy B ;JKU3HU KaXX10ro BrinonHeHue keiica Ha aHaNKU3

OK 02 uHpopMaLH 0 HayJIHBIX

OK 04 JIOCTHIKEHHSX B

TIK 1.2. 00J1aCTH TeHETUYECKUX TEXHOJIOTHH,
KIJICTOYHOHN WH)KCHEPHH, TUIIEBBIX
OMOTEeXHOJIOTHH (IO TPYIIIIaM),
MIPECTaBICHAE PE3yIbTATOB PEIICHU
KelcoB

OK 01 CoLMaNnbHO-3THYECKUE ACIIEKTHI OMOTEXHOJIOIHH BerimonHenue keiica Ha aHam3

OK 02 uHpopMauK 00 STHYECKUX aCTIEKTax

OK 04 pa3BuTHs OHOTEXHOJIOT UM (10
rpynmam),

MIPEACTABICHUE PE3YIbTATOB PELIECHUS
KencoB




