IIpunoxenne 2.13
Kk OII CIIO no crenuaibHOCTH
31.02.01 JIeueOHOE neno

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

00/1.13 BUOJIOT Ul

Kpacuoropck, 2025 r.



Pabouas mporpamma pa3paboTaHa Ha ocHOBe TpeOoBaHUil DenepanbHOro rocyAapCcTBEHHOTO
00pa30BaTEeNFHOTO CTaHAapTa CpeaHero oOmero oOpa3oBaHUS YTBEPXKICHHOTO NPUKA30M
MunucrepctBa oOpasoBanusi u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012r.Ne 413 (B
neicTByromel pemakiuu), denepanbHoil 00pa3oBaTENbHON MPOrPaMMBI CPETHETO OOIIEro
o0pa3oBaHus, yTBEpKIeHHOU npuka3zoM Munnpocsemenust Poccuu ot 18 mast 2023r. Ne 371 (¢
M3MEHEHUSMU M JIONOJHEHUSIMH), C ydeToM TpeboBanuii denepasbHOro rocyaapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CPEIHEro NpoQeccCHOHANbHOIO 00pa30BaHUA MO CHEHHATbHOCTU
31.02.01 JleueGHoe naeno, yrBepkaenHoro Ilpukazom MunmnpocsemnieHuss Poccun ot 4 wrons
2022 1. Ne 526, zapeructpupoBaH B Munrocte Poccum 5 aBrycra 2022 1. Ne 69542 (c
U3MEHEHUSMH U JIOTIONIHEHUSIMH), MPUMEPHOH HporpaMMbl 00IIeo0pa3oBaTeIbHON y4eOHON
JUCIUIUINHEL «brosorus», pekoMeH10BaHHON DelepalbHbIM rOCYAapCTBEHHBIM OFOIKETHBIM
00pa3oBaTeNbHBIM  YUPEXKIECHHEM JOMOJHHUTEIBHOTO MpOo(hecCHOHAIBHOTO  00pa3oBaHUs
«UucTutyT pazsurus npogeccuonansHoro oopazoanus» (PI'BOY JAI1O «MPIIO») B kauecTBe
MPUMEPHOM MPOrpaMMbl C y4eTOM MpodecCHOHATbHON HANpaBICHHOCTH MPOrpaMM CpPETHETo
npodeccuoHaNbsHOr0 00pa30BaHusl, pealn3yeMbIX Ha 0a3e OCHOBHOTO OOIIEero oOpa3oBaHUS C
MOJTyYEHUEM CpPEHEro oo1iero oopa3oBaHusl.

Opranusanusi-pa3padoTumnk: l'ocynapcrBenHoe Oro/IKEeTHOE npodeccuoHanbHOe
oOpa3zoBatenbHoOe yupexaeHue MockoBckoit oonactu «KpacHoropckuii komemx» (I'BIIOY MO
«KpacHoropckuii Koyiemnx»)

PACCMOTPEHA U PEKOMEHJIOBAHA OJOBPEHA U YTBEPXJIEHA

Ha 3acemanuu MeToaM4eCcKOro 00be IMHECHUS Hayuno-merognueckum coserom ['BIIOY
I'BIIOY MO «KpacHOropcKHuil KOJIEIK» MO «KpacHOropckuil KOJIe K

ot 16.04.2025 r. [Tpotoxon Ne 1 ot 18.04.2025 IIpoTokon Ne 1
[Tegarornuyeckum coserom I'BIIOY MO [Ipuka3s nupekropa KoJuteKa
«KpacHoropckuii koyuiex» ot ot 25.04.2025 r. Ne 811/1

17.04.2025r. [IpoTokon Ne 2
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1. OO6mas xapakTepucTuka padoueii mporpaMMbl 0011e00pPa30BaTeJIbHON AUCIUNIIHHBI
«buogorus»

1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammsel CIIO:

ObmeoOpa3oBaTenpHas aucuuiinHa «buonorus» sBiasercs o00A3aTeTbHOM YaCTbIO
00111e00pa30BaTEIPHOrO IHUKJIA 00pa3oBaTebHOM Tporpammbl B cootBeTcTBUU ¢ PI'OC CIIO
o cueruanbaocTy 31.02.01 JleueGHOE neo.

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:
1.2.1. eab AUCHUILIHHDBI
Copep:xanue nporpaMmbl 00111e00pa3oBaTeNbHON AUCHUITIUHBI «broIorus» HanmpaBiIeHO

Ha JOCTUKEHUE pe3ynabTaToOB ee U3y4YeHUs B COOTBETCTBUU
¢ tpedoBanusmu ®I'OC COO ¢ yuyeroMm npodeccronanpHoi HanpasieHHocTH OT'OC CIIO.
Hens wu3ydenuss aucuuiiuHbl «buosiorusi» Ha 0a30BOM ypOBHE — OBJIAJCHUE

00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUN UCIOJIb30BaTh 3TU 3HAHUS JJIs TPAMOTHBIX JIEUCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW IIPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTukeHne 1enM  W3ydeHus AucuMIuiMHbl  «buonorus» Ha 0a30BOM  ypOBHE
oOecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

® OCBOCHHE OOYYAIOIIUMHCS CHCTEMBl 3HAHUH O OHOJIOTUYECKHX TEOPHUAX, YUCHUSX,
3aKOHAX,  3aKOHOMEPHOCTSIX,  TMIIOTe3aX,  MpaBUiaX,  CIYXallUX  OCHOBOH
st GOpMUPOBAHUS TPEICTABICHUNH O €CTECTBEHHO-HAy4yHOM KapTHHE MUpa,
0 METOJax HAy4YHOIO I03HAHHUS, CTPOEHUU, MHOTOOOpa3MH U OCOOEHHOCTSAX IKHUBBIX
CHUCTEM pa3HOI0 YPOBHS OpraHU3alliM, BBIJAIOLIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICAOBAHUIX B OUOJIOTHH;

e (opmupoBanue y 0o0y4armuxcs MI0O3HABATEJIbHBIX, MHTEJIEKTYaJIbHbIX
U TBOPYECKUX CIIOCOOHOCTEH B TMpoliecce aHalM3a JaHHBIX O NYyTAX pPa3BUTHS
B OMOJIOTHH HAYYHBIX B3TJISA0OB, UICH M TOJXOM0B K U3YUYEHHIO KHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allNy;

e CTaHOBJIIEHHE Yy oOyuaromuxcs oOmeld KylbTypbl, (YHKIUOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHUBATh SIBICHUS OKPYXAIOIIEro MHpa >KUBOU
MPUPO/IBI HA OCHOBAHUY 3HAHUH U OMBITA, TOTYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;

e (QopmupoBaHue y oOydarIIUXCsl YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OHMOJIOTMYECKUX
3HAaHMM B  NPAKTHUYECKON  JI€ATEIbHOCTHM  UEJIOBEKa, pPa3sBUTUU  COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTUHA U arpoONOTEXHOIOTUH;

e BOCIUTaHHUE YOSKIEHHOCTH B BO3MOKHOCTH [TO3HAHUS YEJIOBEKOM KUBOU

MIPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIECHUS K HEW, COOIOJEHUS ITHYECKUX HOPM IpHU
pOBEIEHUH OMOJOTMUYECKUX UCCIIeI0OBaHUM;

® OCO3HAHHWE IIEHHOCTU OMOJOTMYECKHX 3HAHWM JJIS MOBBILIEHUS YPOBHS SKOJIOTMYECKON
KYJIBTYPBI, JUIsl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

® T[puUMEHEHHEe NPUOOPETEHHBIX 3HAHUW U YMEHUH B TIOBCETHEBHOW  KH3HU
JUISL OLIEHKU TIOCJIEJICTBUI CBOEH N1eATEIbHOCTH MO OTHOLICHUIO K OKpY’Karolleil cpene,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHME M COONIOJICHHE Mep MNPOQUIAKTUKU
3a0o0JieBaHUM.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHsI 001Ie00pPa30BATENbHOM JUCHMILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO u Ha ocaose PI'OC COO
O6mue kommereHmuu (nanee — OK) wu  mpodeccroHanbHblE  KOMIETEHLIUU

(mamee — IIK) ®I'OC CIIO B COOTHECEHHHM C JHMYHOCTHBIMH, MeETalpPeIMETHBIMU



W TpPEeIMETHBIMH  pe3yibTaTaMu  oOyueHus  Oa3zoBoro ypoBHs (mamee —  [IPO)
@I'OC COO npexcrasieHsl B TabuLIe:



Kox ¥ HauMeHOBaHHe
popMupyembIx
KOMIIeTeHIIMH

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupars ciocoOsl
penieHus 3a1a4
npohecCHOHATBLHOM
JeSTEIbHOCTH
IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIUTAHUA:
- TOTOBHOCTB K TPYyAy, OCO3HAHUC ICHHOCTU MaCTCPCTBa,

Tpyaoooue;

- TOTOBHOCTh K aKTHUBHOH eI TEILHOCTH
TEXHOJOTMYECKOM M  COLUMAIIBHOW  HAIpPaBJICHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATb, IJIAHUPOBATh u

CaMOCTOSTCIIBHO BBIITOJIHATH TaKYIO ACATCIIBHOCTD,

- MHTEpEC K pa3Iu4HbIM chepaM MpodecCHOHATBHOM
JEeSITEILHOCTH,

OBnageHue YHHUBEPCATbHBIMU
IIO3HABATCJIIbHBIMHA I[CﬁCTBI/IHMHZ

a) 0a30BbIe JJIOTHYeCKHe JIeliCTBUA:

- CaMOCTOATEIHHO (DOPMYIHPOBATH M AKTyaU3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJ'II/IBaTI) CymeCTBeHHBIﬁ HpI/I3HaK NI
OCHOBaHUs Il  CpaBHEHMs, Kiaccupuxkamuu U
00001IeHMS;

- OMpeneNsaTh LENU NesTENbHOCTH, 3a/1aBaTh IMapaMeTphl
N KpUTCPUHN UX JOCTUKCHUA,

- BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B
pacCMaTpUBACMBIX SIBJICHUAX,

- BHOCUTHb KOPPEKTHBBI B JAESATEIHHOCTh, OIICHUBATH
COOTBETCTBUEC PE3YIBTATOB MLCIAM, OLCHHBATH PUCKU
MOCIIEACTBHUIA e TEIbHOCTH;

- pa3BUBaTb KpPCATHUBHOC MBINIJICHUE IIPpH PCUHICHUHA
YKU3HEHHBIX TIPo0IieM

0) 0a30BbI€ HCCIEI0BATEIbCKHE IeHCTBUS:

- BJaJeTh HaBBIKAMU Y4YeOHO-HCCIEIOBATEIbCKOW H
HpOGKTHOﬁ JCATCIIbHOCTH, HaBBIKaAMU pasp€iCHuAd
npobiewm;

- copMHpOBaTH 3HAHUS O MECT€ M POJIM OMOJOTHH B
CHUCTEME €CTEeCTBEHHbIX HayK, B ()OpPMUPOBaAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTUHBI MHUpPaA, B
[IO3HAHUU 3aKOHOB MPHPOJBl M PEIIEHUH >KU3HEHHO

BaXXHBIX COIMAJIbHO-3THYCCKHUX, O9KOHOMUYCCKUX,
OKOJOTHYCCKHUX HpO6J’ICM YeJI0BCUECTBA, a TaKXE B
peiCHUN BOIIPOCOB panuoHaJIbHOI'O

IPUPOJIONOIB30BaHUSA; B (POPMUPOBAHUM ILIEHHOCTHOI'O
OTHOLIEHMSI K MPHUPOAE, OOIIECTBY, YEIOBEKY; O BKJIAJE
POCCHMCKMX M 3apyOeKHBIX YYEHBIX - OMOJIOTOB B
pasBuTHE OWONIOTHH; (DYHKIIMOHAIGHOW TPAMOTHOCTH
YeJI0BEKa JJISl peIIeHUs )KU3HEHHBIX MTpo0iieM,

- YMeTb BJIaJIETh CHUCTEMOW OHMOJIOTMYECKUX 3HAHUU,
KOTOpas BKJIIOYAET:

OCHOBOIIOJIAraloliue  OMOJOrMYECKHEe  TEPMHUHBI U
NOHATUS (KU3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BUI,
MO YJISINS, 9KOCHCTEMA, OHOIIEHO3, ouocdepa;
MeTa0oJaM3M, T'OMEOCTa3, KIETOYHBIH  HMMMYHUTET,
OuocuHTe3  Oenka, OMONOIUMEPBI,  JIUCKPETHOCTb,
CaMOpETyJISALHNS, CaMOBOCIIPOU3BEICHUE,
HAaCJIEACTBEHHOCTb, U3MEHYMBOCTb, JHEPrO3aBUCUMOCTb,
POCT U pa3BUTHE);

Oouonorudeckue teopuu: kierounas teopus T. llIBanHna,
M Illneiinena, P. BupxoBa; KIOHaJIbHO-CEJIEKTUBHOTO
nMmmyHutera I1. Dpnmux, N1.M. MeunnkoBa, XpoMOCOMHast
Teopuss  HaciaeAcTBeHHoctH 1. Moprana, 3akoH
3apojpimeBoro cxojcrsa K. bapa, sBosroninoHHast Teopust
Y. JlapBuHa, CUHTETHYECKAs] TEOPHs DBOJIOLUH, TEOPUS
antponorene3a Y. /lapsuna; Teopus 6uoreoneHo3a B.H.
CyxauéBa;, yuenuss H.M. Baswioa - o IleHTpax




- BBIABIATH  NIPUYMHHO-CIEACTBEHHBIE  CBS3U WU
AKTyaJIM3UpOBAaTh 3aJa4dy, BbIABUI'aTb THUIIOTC3Yy CC
pElIeHUs, HaXOAWTb apryMeHTHl I JI0Ka3aTeabCTBa
CBOMX YTBEpXKICHHUH, 3a7aBaTb IapaMEeTpbl U KPUTEPUU
peleHus;

- AHAJIM3UPOBATH MOJJYYCHHBIC B XOAC PCLICHUA 3aaa4u
pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTD,
IMPOrHO3UpPOBATh UBMCHCHUC B HOBBIX YCJIIOBUAX,

- yYMETb IIEPCHOCUTh 3HAHUSA B II03HABATEIBHYIO U
IMPAKTUYCCKYIO obJjactu KHU3HEACATCIIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX
oOJacrei;

- BBIIBHraTb HOBBIE HJEH, NpeilaraTb OpPUTMHAIbHBIE
IIOAXOIBI Y PELLICHMUSA,

- CIOCOOHOCTh MX HCIIOJI30BAaHUS B IO3HABATENBLHOU U
COLIMAJIBHON ITPAKTHUKE

MHOT0OOpa3usi ¥ MPOUCXOXKIACHUS  KYJIbTYpPHBIX
pacrenuii, A.H. CeBepuoBa - 0 NyTSxX U HalpaBICHUIX
sBonmroniun, B.U. Bepuasckoro - o 6uocdepe;

3aKOHBI  (eAUHOOOpa3us IOTOMKOB  IEPBOTO
MIOKOJIEHUS, PAaCIICIUICHUs] IPU3HAKOB, HE3aBUCUMOIO
HacJIeIOBaHUsl MNpu3HakoB [. MeHzeins, CUEIUIEHHOrO
HACJEeJO0BAHUS MPU3HAKOB U HApPYLICHUS CLETUICHHS
reHoB T. MopraHa; TOMOJIOTMYECKUX PSAIOB B
HacjeACcTBeHHOM  m3MeHumBocth H.M.  Baswmiosa,
reHeTudeckoro paBHosecus [[x. Xapau u B. BaiinOepra;
3aponbimeBoro cxonacrtsa K. bopa, Ouorenernueckoro
3akoHa J. ['exkens, @. Mromiepa);
MPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaBuna (Muanumyma FO. Jlubuxa, dKOJIOrHYECKOM
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH);
runore3bl (koauepsatHoil A.M. OmnapuHa, NEpBUYHOIO
oymbona JIx. Xonpeiina, wmukpochep C. Dokca,
puboszuma T. Yek);
- chopmupoBaTh yYMEHHUS pPACKpPBIBATh COJCpPIKAHUE
OCHOBOTIOJNIATAIOIINX OMOJOTHYECKHX TEOPUN W TUIIOTE3:
KJICTOYHOM, XPOMOCOMHO, MYTallMOHHOM,
SBOJIIOLIMOHHOM, TMPOUCXOXKACHUS >KU3HU U YEIOBEKA;
BIIQJICHUE CHUCTEMOM 3HAHUNW OO0 OCHOBHBIX METOJaX
HAyYHOTO TO3HAHMSI, HMCIOJb3yeMbIX B OMOJIOTHYECKHUX

UCCIICIOBAHMSX  JKUBBIX OOBEKTOB W DKOCHCTEM
(omucanue, wu3MepeHUE, TNPOBEACHHE HAOMIONCHUN);
Croco0aMy  BBISIBJICHHST W OICHKH  aHTPOITOTEHHBIX
W3MEHEHUHN B IPUPOJIE;

- chopMUpOBaThH YMCHHS packpsIBaTh
OCHOBOTIONIATAlOIIME  OMOJOTHYECKHEe  3aKOHBI U
3akoHomepHoctu (I. Mennens, T. Moprana, H.W.

Basunosa, 3. I'ekkens, @. Mromnepa, K. bapa), rpanutib
WX TIPUMEHUMOCTH K )KHBBIM CHCTEMaM;
- YMETb BBIJEJATH CYIIECTBEHHbIEC TPU3HAKU:




CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT W IYKAPHUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB, BHJIOB,
OMOTreoIIeH030B, IKOCUCTEM B Ouochepsr;

CTPOCHHUS OpraHOB W CHUCTEM OpPraHOB pPACTEHUH,
KMBOTHBIX, YEIIOBEKA; IMPOIECCOB KHU3HEIEATECIHHOCTH,
MPOTEKAIIINX B OPraHU3Max pACTEHHH, >XUBOTHBIX W
YeJI0BEKa;

OMOJIOTUYECKHIX MIPOIIECCOB: oOMeHa BEIIICCTB
(MeTabonu3m), MHPOPMAUM W TPEBPALICHUS SHEPTHH,
OpoXXeHHs, aBTOTPOGHOTO U TeTepoTPO(HOTO THUIIOB
NUTaHusA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEiH03a,
raMeTroresesa, 5SMOpHOreHe3a, IMOCT3IMOPHOHAIBHOIO
pa3BUTHSI, Pa3MHOXKCHUS, WHIWBHUIYAIBHOTO Pa3BUTHS
opranm3Ma (OHTOTCHE3a), B3aWMOJCHUCTBHS TCHOB,
rereposuca;  JICUCTBUH  MCKYCCTBEHHOTO  0TOOpAa,
CTaOMITM3UPYIOMIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBCHHOTO oToopa; AJJIONATPUIECKOTO u
CUMIIATPUIECKOTO BHI000pa30BaHNS; BITUSTHUS
JIBIKYITUX CHJI 3BOJIONUU Ha TEHO(OHI TOIMYJISIINN;
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHus,
Yepe/OBaHUS HAIMPABJICHHUA DSBOJIOIMH, KPYroBOpOTa
BEIIIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX;

- MpUOOPECTH OMBIT TPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMS, WCIOJIB3yeMbIX B OHOJOTHUU:
HAOJIOJICHUST Y OINMCAHUS JKUBBIX CHCTEM, TPOIECCOB U
SBIIEHUH; OpraHu3allid U TPOBEICHHS OMOIOTHYECKOTO
OKCIIEPUMEHTA,  BBIABMIKCHHSI  THIIOTE3,  BBISBIATH
3aBHCHUMOCTH MEXIy HCCIEeIyeMbIMH BeIHMYMHAMH,
OOBSCHATH TOJIYYCHHBIC PE3yIbTaThl U (HOPMYITUPOBATH
BBIBOJIBI C MICTIONB30BAHUEM HAYYHBIX TOHSTUN, TEOPUH U
3aKOHOB;

- chopMUpOBaTH YMEHHUS BBIJIENIATH CYIIECTBEHHBIE
MPU3HAKA BHPYCOB, KIIETOK IPOKAPHOT W DYKAPHOT;
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,




OMOTEeOIIEHO30B U 3KOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BEIIECTB W MPEBPAIICHHS SHEPTUU B KIETKE,
doTocHHTE3a, IUIACTHYECKOTO W JHEPreTHYECKOTro
oOMmeHa, XEMOCHHTE3a, MHTO32, Meiio3a,
OILJIOJIOTBOPEHHSI, pa3BUTHS u Pa3MHOXKEHUS,
MHAVBUAYAJIIBHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a),
OOppOBI 3a CYIIIECTBOBAHHUE, ECTECTBEHHOIo OTOOpa,
BUJI000pa30BaHuUs, MPHUCIIOCOOICHHOCTH OPTraHU3MOB K
cpene OOWTaHWsS, BIHUSHHS KOMIIOHCHTOB JKOCHUCTEM,
AHTPOTIOTCHHBIX M3MEHEHW B OJKOCHUCTEMax CBOEH
MECTHOCTH, KPYrOBOpOTa BEIIECTB M IIPEBpAILICHUE
sHeprum B Ouocdepe;

- cOpMHUPOBATh YMEHUS MPUMEHSATH MOJIyUYCHHbBIC 3HAHUS
JUTSL OOBSICHCHHSI OMOJIOTHYECKHUX TPOIIECCOB M SBJICHHM,
JUISL TIPUHATHUSL IPAKTUYECKUX PEHICHUH B TIOBCEIHEBHOM
JKU3HU C LEJbl0 obOecrieyeHus: Oe30MaCHOCTH CBOETrO
3JI0POBBSI U 3JI0POBbSI OKPYIKAIOIIHX JTFO/ICH, COOTIOICHUS
3I0POBOTO 00pasa U3HH, HOPM T'PAMOTHOTO TOBEACHUS
B OKpYXamIlIed TPHPOJHON  cpene; TOHUMAHUC

HEOOXOIMMOCTHU HCITOJIb30BaHUS JIOCTYKEHH I
COBPEMEHHON  OWoMorMM U OWOTEXHOJOTHUH ISt
palMOHAIBHOTO MPUPOJONOIB30BAHMS; yMEHUE
HCIOJIL30BaTh COOTBETCTBYIOIINE apryMEHTHI,

OMOJOTHYECKYI0 TEPMHUHOJIOTUIO W CHMBOJUKY JUIS
JI0Ka3aTenbCcTBa poJicTBa OpraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYI;, B3aUMOCBSI3M OpPraHU3MOB M
cpenpl  oOWTaHMsI; €IMHCTBA  YENOBEYECKHUX  pac;
HEO0OXOIMMOCTH 3I0pOBOTO 00pa3a KU3HU, COXpaHEHUs
pazHoOOOpa3usi BHUJOB U DKOCHUCTEM, KaK YCIOBHUS
COCYILECTBOBAHMSI PUPO/IBI U YETIOBEUYECTBA;

- chOopMHpPOBAaTh YMEHHUS peliaTh OHOJIOTHYECKUE 3a/1auH,
COCTaBJISITh T€HOTUINHMYECKUE CXEMbl CKPEIIMBAHUS IS
Pa3HBIX THUIIOB HACJIEOBAHUS MPU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMbl NEPEHOCA BEIIECTB M HHEPrUu B




sKOCcHCTeMax (LeMU MUTAHUA, THUIIEBbIE CETH), BBISBISAThH
MPUYUHHO-CIICACTBEHHBIE CBSI3M MEXY HCCIIEIyEeMbIMU
OHMOJIOrMYeCKUMH 00BbEKTaMHU, MTPOLIECCaMH U SIBJICHUSIMU;
JlefaTh BBIBOJIBI U MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX
pe3ybTaToB;

chopMUpOBATh YMEHHS KPUTHUYECKA OIICHUBATH
uH(pOpMaLIHIO OHOJIOrMYECKOro coJiepKaHus,
BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS M3 Pa3TUUYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOi MH(OPMALIUU, HAYYHO-
MONYJISIPHBIE MaTE€PUAIbl); UHTEPIPETUPOBATH ITUUECKHUE
aCTeKThl COBPEMEHHBIX UCCIIEJOBaHUI B OHOJIOTHUH,
MEIWIMHE, OMOTEXHOIOTHH; pACCMATPUBATh TII00aThHBIC
HKOJIOTHYECKHE po0OIeMbI COBPEMEHHOCTH,
dbopMUPOBAaTh TIO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OIICHMBAThb ATHYECKHUE AaCIEKThI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TeHETUYECKUX TEXHOJIOTUI (k1oHUpOBaHUE,

HCKYCCTBEHHOE OILUIO/IOTBOPEHHE, HAaIpaBJICHHOE
M3MEHEHHEe TeHOMa W CO3[JaHHe  TPAHCTEHHBIX
OpPIraHU3MOB);

chopMHUpOBaTh YMEHHUS CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OMOJIOTUYECKOU uHpopmaruu u3 HECKOJIbKUX
HUCTOYHUKOB, TPAaMOTHO HCIONb30BaTh TMOHSATUHHBIN
anmapat OUOJIOTHH;

YMETh  BBIABUTaTh  TUIOTE3bl, MPOBEPSITH  UX
AKCIIEPUMEHTAJIbHBIMUA CPEACTBAMH, (OpMynHpys LEeTb
WCCIICTOBAHMsI, AaHATU3UPOBATh MOJTYYCHHbBIE PE3yIbTaThl
U JieJaTh BBIBOJBI;

NPUHUMATh YYacTHE B HAyYHO-HCCIIEI0BATEIHCKOM
pabore TmTO OWOJOTHMH, OKOJOTMM MW  MEIUIIMHE,
MPOBOAMMON Ha 0asze IIKOJIBHBIX HAy4YHBIX OOIIECTB U
HY6J'H/ILIHO Hpe)ICTaBJ'ISITB HO.]'Iy‘IeHHI)Ie pGSYJ'IBTaTBI Ha
YUEHUYECKUX KOH(EPEHIHIX Pa3HOTO YPOBHS;
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OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKa, aHaJIN3a U
UHTEPIIPETAINN
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHMS 32/1a4
npodeccuoHanbHOM
NESATSIIbHOCTH

B o6nacti neHHOCTH HAyYHOTO MTO3HAHUS:

- c(OPMUPOBAHHOCTb MHUPOBO33PCHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH ¥ OOINECTBEHHON NPAKTHKH, OCHOBAHHOTO Ha
JIMAJIoTe KyJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MecTa B OJHMKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAaHHME S3BIKOBOM M YHMTATEIbCKOM
KyJbTYpbl KaK CpEICTBA B3aUMOJACHCTBUS  MEXKIY
JFOJIBMH U TIO3HAHUS MUDA;

- OCO3HaHWE [IEHHOCTH HAYYHOW JIESTEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh HPOEKTHYIO "
UCCIICIOBATEIbCKYIO JICATEIIbHOCTh MHIMBHYAIbHO U B
rpymrme;

OBnanenue YHHUBEPCATbHBIMU
II03HABATEIbHBIMU JICHCTBUSIMU:

B) pabota ¢ napopmarmei:

- BIAJETh HaBBIKAMH NOJyYeHHs HHpopManuu u3
UCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSITEIILHO
OCYLICCTBJIATH OUCK, aHAJIM3, CUCTEMATU3AIHI0 |
UHTEPIIPETAMI0 WH(POPMAIMK Pa3IMYHBIX BUIOB H
dbop™m mpecTaBIeHUS;

- CO3/1aBaTh TEKCTHl B PA3IMYHBIX (OpPMATaX C y4ETOM
Ha3Ha4YeHUs WH(oOpMAMKM U 1ENCBOM  ayAWTOPHH,
BBIOMpas ONTUMAIbHYIO (OpPMY TPEACTABICHUS |
BU3yaIH3allUH;

- OLICHHBATh JIOCTOBEPHOCTbD, JETUTUMHOCTh
uH(pOpMaIINK, €e COOTBETCTBUE MPABOBBIM M MOPATBHO-
TUYECKUM HOpMaM;

- WCHONB30BaTh  CpeACTBA  UH(DOPMAIIMOHHBIX |
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTMA B PELICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3AIIMOHHBIX
3aJa4y ¢ CoOJrofieHHMeM TpeOOBaHHWH AIPrOHOMHKH,
TEXHUKH 0€30MaCHOCTH, TUTHCHBI, PECypCoCOepeKeHus,
NPABOBBIX M 3THYECKHX HOPM, HOPM HMH(pOPMAIMOHHOM

YIeOHBIMH

-chOpMHPOBaTh  YMEHHS  KPUTHYECKH  OLICHHUBAThH
UH(OPMAIIHIO OMOJIOTUYECKOT0 COJIEpKaHus,
BKJIFOYAOIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3IUIHBIX
HUCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMALIUU, HAYIHO-
HOMYJISIPHBIC MaTepHalibl); HHTEPIPETUPOBATH STHICCKUE
ACIICKTbl COBPCMCHHBIX HCCHGI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MeIUIIMHE, OMOTEXHOJIOTHH;

- HMHTEPIPETUPOBATh 3TUYECKUE ACIEKTHI COBPEMEHHBIX
UCCIICIOBaHM B OMOJIOTHH, MEAUIIUHE, OUMOTEXHOJIOTHH;
paccMmarpuBaTh MIOOATBHBIE JKOJIOTHYECKHE MPOOIIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIICHHIO K HUM
COOCTBEHHYIO TO3UIIMI0, YMEHUE OLICHMBATh ITHUYECKHE

acleKThl COBPEMEHHBIX HCCJICIOBaHMW B  00JacTh
OMOTEXHOJIOTHH u TCHETHYECKUX TEXHOJIOTHIA
(KJIOHHpOBAaHUE,  HMCKYCCTBCHHOE  OIUIOJOTBOPECHHE,
HaNpaBICHHOEC  WM3MEHEHHWE TEHOMa H  CO3JaHHe
TPAHCTCHHBIX OPTaHU3MOB);

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIC
MUCbMEHHBIE M  YCTHBICE COOOIICHHS Ha OCHOBE
OuoI0rnYecKon uH(popMaIuu u3 HECKOJIbKUX
HUCTOYHUKOB, TPAMOTHO WCIIOIH30BaTh IOHSATUHHBIN

arrapar OnoIorun
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0€30I1aCHOCTH;

- BJAJIETb HABbIKAMU PACMO3HABAHMS U  3ALIUTHI
uHpopmanuu, uHOOPMAITMOHHOM 0e30MacHOCTH
JAYHOCTHU
OK 04. 3ddextuHO - TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U | - CPOPMHUpPOBATH YMEHHS CO3/JaBaTh COOCTBEHHBIC
B3aUMOJCHCTBOBATh U CaMOOITPEAEIIEHHUIO; MUCbMEHHBIE M  YCTHBICE COOOIICHHS HAa OCHOBE
paboTaTh B KOJIJIEKTUBE U -OBJIaJICHUE HaBBIKAMH  Y4eOHO-HCCIIEA0BATEIHCKOM, | OMOJIOTHYECKOM uHpopmaruu nu3 HECKOJBbKHX
KOMAaHJIE MIPOEKTHOM U COLIMATIbHOM JAEATEIbHOCTH; HWCTOYHUKOB, TIPaMOTHO HCIOJIb30BATh IMOHSATUHHBIN
OBilaieHHe YHHUBEPCAIbHBIMH KOMMYHHMKATHBHBIMH | armapaT OUOJIOTUH;
AeliCTBUAMU: - YMeTb BBIJBUTaTh THUIMOTE3bl, MPOBEPATH  HUX

0) coBMecTHasl 1eSITEIbHOCTD.

- IOHUMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM
U MHIUBU1YaJIbHON pabOThI;

- I[pPUHMMATh LEJIM COBMECTHOM  JI€ATEIbHOCTH,
OpPraHM30BBIBATE U KOOPAUHHUPOBATh JACHUCTBHSA IO €€
JOCTH>KEHHIO: COCTABJIATH IIJIaH ACUCTBUM, PACIIPEIEIIATh
pOJIM C YYETOM MHEHMHM YYacTHMKOB 0OCYyXIaTb
pe3yJIbTaThl COBMECTHON PabOThI;

- KOOPIMHHMPOBATHh M BBIIOJIHATH PabOTy B YCIOBHAX
peabHOrO, BHUPTYalbHOT0O M  KOMOMHHMPOBAHHOIO
B3aMMOJEICTBUS;

- OCYILECTBJIATh MO3UTUBHOE CTPATETUYECKOE MTOBEJCHHUE
B Ppa3JINYHBIX CUTYallUAX, IPOSBIATh TBOPYECTBO M
BOOOpakeHue, ObITh MHULIUATUBHBIM
OsiaeHHe  yHMBEPCAJIbHBIMH
NeCTBUAMMU:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:
- IPUHUMAaTh MOTHBBI U apTyMEHTHI JAPYTUX JIIOJEH MpH
aHAJIN3€E PE3YJIbTATOB JIEATENBHOCTH;

- MpHU3HABaThb CBOE NPaBO M MpaBO JPYTUX JIIOJEH Ha
OIINOKH;

- pa3BUBaTh CHOCOOHOCTh MOHUMAThb MHUpP C MO3HUIHMU
JPYroro 4ejoBeKa

peryJsiTHBHbIMH

HKCIEPUMEHTAIbHBIMU CpPEACTBaMH, (HOPMYIUPYs LEb
WCCJIE0BAHMS, aHAIU3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl
U JIeNIaTh BBIBOJBI,

- NPHUHHMATh YYacTHE B HAy4HO-UCCIEAOBATEIBCKOU
pabore 1o OMONOTHMH, SKOJIOTUM M  MEAMLUHE,
POBOIUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB U
nyOoJIMYHO NPEJCTaBIATh IOJTY4YEHHbIE pe3ysbTaThl Ha
YUEHHUYECKUX KOH(PEPEHIHIX Pa3HOTO YPOBHS
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OK 07. ConelicTBOBaThL
COXPAHECHHIO OKPYKAIOIICH
Cpelbl,
pecypcocOepereHuIo,
MPUMEHSTH 3HaHUA 00
W3MEHEHUH KIIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
POM3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATE B
Ype3BBIYANHBIX CHTYAIUSIX

B 00,1aCcTMIK0J10rHY€CKOT0 BOCIIMTAHUSA:
- copMHPOBAHHOCTb  DKOJIOTHYECKON  KYJIBTYPBI,
MMOHUMaHue BIIUSTHUSA COIIMAJIbHO-3KOHOMHYECKHUX
MPOLIECCOB Ha COCTOSIHME IPUPOJHON M COIUATIbHOMN
cpepl, OCO3HaHUE IJI00aIbHOTO xXapakrepa
IKOJIOTHYECKUX MPOOIIeMm;
- IUIAaHUPOBaHWE U  OCYUIECTBJICHUE
OKpY’)KaloIllle cpele Ha  OCHOBE
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA,
—  aKTHBHOE HETIpUITHE
MPUHOCSIIHNX BPE
OKpY>KaroIleu cpese;
- YMEHHE MPOTHO3UPOBATH
AKOJIOTUICCKHE MTOCJICACTBHS
JIEUCTBUI, IPEIOTBPAIIATh UX;
- pacmiup€HUC OnbITa ACATCIBHOCTH SKOJIOTHYECKOHU
HaIpaBJICHHOCTH;
- OBJIAJICHUE HAaBBIKAMU Yy4eOHO-HMCCIIEI0BATEIBCKOM,
MPOEKTHOM M COIMAIbHOMN JEATeIbHOCTH

IEUCTBUI B
3HAaHUSA 1[eneu

JIENCTBHH,

HeOJ1aronpusTHbIE
IPEANPUHUMAECMBIX

- BJIAJACTH CHCTEMOM 3HAHMH 00 OCHOBHBIX MCTOAAX
HAay4YHOI'o ITIO3HAaHH:A, HCIOJb3YCMBIX B OHOJIOTHYECKUX

UCCIIEIOBAHMSIX  JKUBBIX OOBEKTOB U  IKOCHCTEM
(omucanue, wW3MEpeHUE, TPOBEACHHE HAOIIOICHUN);
crocobaMH  BBISIBJIGHHST U OLEHKM aHTPOIIOTE€HHBIX

W3MEHEHUH B MIPUPOJE;

- YMETh BBIBIIATH OTJIMUUTEIBHBIE IPU3HAKU IKUBBIX
CHUCTEM, B TOM YHCJE T'pUOOB, PACTCHUM, >KUBOTHBIX U
YeNoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUs,
aOMOTHYECKUX M OMOTHYECKUX KOMIIOHCHTOB DKOCHUCTEM,

B3aHMOCBSI3EH OpraHu3mMoB B COO6H_IeCTBaX,
AHTPOIIOTCHHBIX W3MCHCHHII B DKOCHCTEMax CBOCH
MCCTHOCTH,

- YMCTb BBIACIIATD CYLICCTBCHHBIC IIpHU3HAaKH
OMOJOrHYECKUX IIpoucCCoOB: obMeHa BCIICCTB

(meTabonu3m), MHPOPMALIUM U TPEBPALICHUS SHEPTHH,
OpokeHUsl, aBTOTPO(PHOr0 W TETEPOTPO(GHOr0 THUIOB
MUTaHus, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
ramMeToreHesa, ASMOpHOreHes3a, IMOCTIMOPUOHATHLHOTO
pa3BUTHA, PA3MHOXKEHUS, WHIUBUIYaTbHOTO pPa3BUTHUS
opranm3Ma (OHTOTCHE3a), B3aWMOJCHUCTBHS TCHOB,
rerepo3uca;  JEHCTBUII ~ MCKYCCTBEHHOro  0TOOpa,
CTaOMITM3UPYIOMIETO, JIBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa; AITIOATPUIECKOTO u
CUMTIATPUIECKOTO BHJI000pa30BaHNS; BITUSTHUS
JIBUKYIIUX CHJ DBOJIONUU Ha TEHO(OH[ MOMYISINU;
MPHUCIIOCOOJICHHOCTH OPTraHW3MOB K Cpele OOWTaHWs,
YyepelOBaHUS HAIMpPaBICHUN SBOMNIOIHMH, KPYrOoBOpOTa
BEICCTB M MTOTOKA YHEPTUHU B SKOCHCTEMAX

IIK 1.1. OcymecTBasaTh
panuoHaIbHOE
NEPEMELICHUE U
TPaHCIIOPTUPOBKY
MaTepuaibHbIX OOBEKTOB U

- TOTOBHOCTh COOJIIOJIaTh W MPOMAraHIupoBaTh MpaBUiia
3I0POBOTO M O€30MacHOr0 00pa3a KU3HH, CIIOPTa;

- TOTOBHOCTh ~ MPEIyNpekAaTh JHOO MPEoa0sieBaTh
3aBHCUMOCTh OT QJIKOTOJisA, Tabaka, ICUXOAKTHBHBIX
BEIIIECTB, a3apTHBIX UTP H T.1I.;

- YMETb IPUMEHSATH MOJTYyYEHHbIE 3HAHUS JJI1 O0OBSICHEHUS
OMOJIOTUYECKUX TPOLIECCOB M SIBICHUH, Ui NPUHATHS
MIPAKTHYECKUX PpEIIEHWH B TIOBCEIHEBHOW KU3HH C
Henplo obecreueHnss 0€30MacHOCTU CBOEro 3J0POBbSl U
3JI0POBbsI OKPY>KAIOLIUX JIIOJIEH, COOIMI0AEHUS 340pOBOTO
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MEIUIIMHCKUX OTXOJO0B.
IIK 1.2. ObecrieunBarn
cOOJTI0ICHHE CAaHUTAPHO-
SMUIEMHOIOTHYECKUX
MpaBWJI U HOPMATHUBOB
MEIUIIMHCKON
OpraHu3aIuy.

- COXPAHSIOUUN IICUXOJIOTMYECKYI0 YCTOMYHMBOCTH B
CUTYaTHBHO CIJIOKHBIX HJIM CTPEMHUTEIBHO MEHSIOIIUXCS
CUTYaIUSX;

- YMEHHE CTaBUTh TMepen COOOW Wenu A pelIeHUs
BO3HUKAIOIMIUX MPOPECCHOHANBHBIX 3a7ad, MOJ0UpaTh
a¢deKkTHBHBIE CIIOCOOBI PEIICHUSI U CPEICTBA PA3BUTHS,
B TOM YHCIE C HCIOJb30BaHHEM HWH(POPMAIMOHHBIX
TEXHOJIOTHM.

— KOMMYHUKa0EIbHOCTb, yMeHHue BBICTPanBaTh
KOHCTPYKTUBHBIE B3aMMOOTHOIIECHHS B KOMAaHIHOMI
paboTe 1o peneHno o0MmuX MpohecCHOHATBHBIX 3a7a4

- IICUXHMYECKas U SMOIMOHANbHAS YCTOWYMBOCTH IPH
pEIIeHUH PA3IUYHBIX MPOU3BOICTBEHHBIX CUTYAIUH.

- yMEHHE NMyOJINYHO, apTyMEHTUPOBAHO M YOEIUTENHHO
OTCTaMBaTh CBOIO TOYKY 3pEHHUS B NpodeccroHAIbHOI
cdepe, MpeACTaBIATh Pe3yIbTAaThl CBOCH pabOTHI, B TOM
YHCcIe C KCIOJIb30BaHUEM CpEACTB HH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

obpaza J>KHM3HH, HOPM TPaMOTHOTO TIOBEJCHHS B
OKpY>Karoleu MIPUPOTHOMN cpene; IMOHUMATh
HEOOXOIMMOCTh HCIOJIb30BaHUSA JOCTHKEHHM
COBpPEMEHHOH  Ouomoruu W OWOTEXHOJOTHUH ISt

pPalMOHAIBHOIO IPUPOJOIIOJIB30BaHNU;

- IUIAHUPOBaThb M OCYILECTBIATH O€30macHble s
WCIIOJIHUTEIIA U JUIs TTalMeHTa JEHUCTBUS C IPUMEHEHUEM
HOBBIX KOHCTPYKIIMOHHBIX MaTepHalioB, OMOMaTEepHaJIOB,
HaHOMAaTEpHAaJIOB U T.J.
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2. CTpykTypa U coaep:xkaHue 001eo0pa3oBaTe/bHON AU CHUNIIHHBI

2.1. O0beM qUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

Bua yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 144
B T.4.

OcHoBHoOeE conepxxaHue 84
BT. U.:

TEOPETHUECKOE 00yUeHne 44
MPAKTUYECKHUE 3aHSITUS 36
nabopaTOpPHBIE 3aHATHS 4
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COACPKAHME 42
TEOpeTUIeCKoe 00yueHue 14
MPAKTUYECKHUE 3aHSITUS 16
1abopaTOpPHBIE 3aHATHS 12
IIpomexyTouHas aTTecTAUMA (IK3aMeH) 18
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2.2. TemaTn4yecKHuil IVIaH U COlEPKAHHUE TUCUUILINHBI

HaumenoBanmue Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M NPO(PeCcCHOHATBLHO OPUEHTHUPOBAHHOE), Oo0bem | Popmupyemble
pa3/iesioB M TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOAYJb (MPH HAJHYNH) YacoB | KOMIETEeHIMH
1 2 3 4

OcHoBHoOe coep:kaHue
Pa3nen 1. buosiorusi kak Hayka 2
Tema 1.1. | Coneprkanue ydeOHOTO MaTeprasa 2 OK-01. OK-02
buonorus B | buonorust — Hayka o xuBoi npupojne. CBsi3u OHOJOTHU C OOLIECTBEHHBIMH, TEXHHUECKUMH H OK-0 4’ OK-07,
cUCTEeME HayK IPYTMMU €CTECTBEHHBIMU HayKaMu, Gpuinocoduei, penuruen, 3STUKON, 3CTETUKON U npaBoM. Posb MK 1 1’ K 1.2
Ouonoruu B (OPMHUPOBAHMM COBPEMEHHOW HaydHOW KapTWHBI Mupa. Crucrema OHMOIOTHYECKUX o '
HayK. MeTo/ipl TIO3HAaHUS KUBOW NpUpOAbl (HAOI0AEHUE, SKCIEPUMEHT, ONMCAHUE, U3MEPEHuE,
KJaccu(UKaIus, MOICITMPOBAHNE, CTATHCTUYECKAsi 00pabOTKa JaHHBIX ).
Pa3zgea 2. 7KuBble cuCTEMbI M X OPraHU3 AU 2
Tema 2.1. | Conepxanue yueOHOTO MaTepHasa 2 OK-01, OK-02,
OOmas Xussle cuctemsl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTauyue >KUBBIX CUCTEM OT OK-04, OK-07
XapaKTEpUCTHKA | HEOpraHu4ecKkoi nmpupobl. CBolicTBa OMOCUCTEM U UX pa3HOoOOpasue. IIK1.1,1IK 1.2
KHU3HU YpoBHU oOpraHuzanu OUOCHUCTEM: MOJIEKYJSIPHO-TEHETUUYECKHM, KIIETOUYHbIM, OpraHM3MEHHBIH,
HOMYJISIIMOHHO-BUAOBOM, IKOCUCTEMHBIH (OMOTreoeHOTHYECKUH), OnochepHbIN
Pa3nesa 3 XuMu4yecKuii COCTaB M CTPOCHUE KJIETKH 10
Tewma 3.1. Copepkanne y4eOHOro MaTepuana
XnUMU4YecKui XUMHUECKUH COCTaB KIETKH. XMMUYECKHUE IEMEHThI: MaKpO3JIEMEHThI, MUKPO3JieMeHThl. Bona u
COCTaB KIIETKU. | MHHEpalibHbIEe BemiecTBa. DYHKIUU BOJBl M MUHEPAITBHBIX BEIIECTB B KieTke. [lommepxanue
Bona OCMOTHYECKOTo OanaHca
1 MHUHEPAJIBHBIC | [[pakTHUECKOE 3aHATHE 4
BCIICCTBA Ne 1 «buonornyeckas pojib MHUHEPAJbHBIX BEIIECTB B OOECIEUYEHUH KU3HEIEATEIbHOCTH OK-01, OK-02,
OpraHU3MOB, MTPOSIBJICHNUS ArcOaTaHCca MUHEPATIbHBIX JJIEMEHTOBY OK-04, OK-07
Tewma 3.2. Coneprkanue y4eOHOro MaTepuana IK1LIK1.2
buonornuecku benku. CoctaB u crpoeHue OesnkoB. AMMHOKHUCIOTBI — MOHOMeEpbI OenkoB. HesameHumble u
Ba)KHbIE 3aMEHUMbIE AaMUHOKUCIOTH. AMUHOKUCIOTHBIN cOCTaB. YPOBHH CTPYKTYpPbI OEITKOBOM MOJEKYIIbI
XUMHUYECKHE (mepBUYHAs!, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKHUE CBOMCTBA OEJIKOB.
COETMHEHUS Buonornyeckue pyHKuun OEIKOB.

®epMeHThI — OuoIoruueckre karanuzaropbl. CTpoeHne GpepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas
cneuuuynoctb. Kodepmentsl. Buramunsl. Otauuus (epMEHTOB OT HEOPraHUYECKHUX
KaTaJM3aTOpPOB. YTJIEBOJABI: MOHOCaxapuabl (TJIIOKO3a, pubo3a W JAe30KCHpH003a), Jucaxapuibl




(caxapo3a, JaKTO3a) W ToJUcaxapuabl (Kpaxmayi, TJIUKOTeH, IeJUIio3a). buomornueckue
¢ynkuuu  yraeBogoB. Jlumuabl: Tpurimuepuabl, ¢ocdomunuasl, crepounsl. I'mapoduiabHO-
ruapooOHbIie cBoiicTBa. buonornueckue Qynkuuu aunuaoB. CpaBHEHHE YIIeBOJIOB, OEIKOB U
JMIMAJI0OB KaK HCTOYHUKOB YHEPTUU.

Hyxneunnoseie kucinotsl: JJHKu PHK. HykineoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpOeHHE
u ¢ynkiun JJHK. Ctpoenue u pynxkumnu PHK. AT®: crpoenue u pyHkunum

JlaboparopHble 3aHATH

Ne 1 «Omnpenenenune Buramuaa C B IPOAYKTax MATAHUS
Ne 2 «'mapodunbHO-THAPOPOOHBIE CBOMCTBA JIUITUIOBY

Tema 3.3.
CrtpyKTypHO-
¢dbyHKIIMOHATbHA
s OpTraHU3AIHS
KJIETOK

Copepxanue yueOHOro Marepuana

[lutonorus — Hayka o kjerke. KieToynas Teopusi — mpumep B3aMMOJEHCTBHS el U (aKTOB B
Hay4YyHOM ITO3HAHUU. MeTO/IbI U3y4eHUs KIETKH.

Knerka kak nemoctHas »xwuBas cuctema. OOmMe NpPU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
memOpaHna, mosiekyibl JIHK kak reneruueckuil anmnapar, cucTeMa CUHTe3a Oelka.

Tunsl  KJIETOK:  dyKapuoTHueckas U InpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTuyeckoit kinetku. Kierounas crenka Oakrepuil. CTpoeHHEe 3yKapUOTHYECKOH KIIETKH.
OCHOBHBIC OTJIMYHS PACTUTEIBHOW, )KUBOTHON M TPHOHON KieTkHu. [I0BEpXHOCTHBIE CTPYKTYpPHI
KJIETOK— KJIETOYHAs CTEHKa, [NIMKOKANIUKC, uX QyHkuuu. IlnazmaTruueckas memOpaHa, ee CBOMCTBa
U QYHKIUH.

[Mutoruazma u ee opraHouasl. OnHomeMOpanHble opranou sl kietku: JIIC, anmapat ok,
m30coMbl. [1oyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHJpHWH, IutacTuiabl. lIpomcxoxiaeHne
MUTOXOH/ApHA M T1uiacTuA. Buasl mimactun. HememOpaHHblEe OpraHoWbl KIETKH: PUOOCOMBI,
KJICTOYHBIN LIEHTP, LICHTPUOJIH, PECHUYKH, KTYTUKH. DyHKIIMM OPTraHOMJOB KJIETKH. BritoueHusl.
SAnpo — perynaTopHblii LeHTp kieTku. CTpoeHue sjpa: saepHas o000J04Ka, KapHOIUIa3Ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlaGopaTopHble 3aHATHS

Ne 3 «Ctpoenmne kneTrku (pacTeHus, KMBOTHbIE, I'pUObI) U KJIETOYHbIE BKJIIOYEHMs (Kpaxmal,
KapOTHHOU/IBI, XJIOPOTIJIACThI, XPOMOILIACTHI )»

Pa3gen 4. ’KuzneneaTeJbHOCTL KJIETKH

Tema 4.1.
OOMeH BelIECTB
U TpeBpalleHne
SHEPrUU

B KJIETKE

Conepxanue yq4eOHOro MaTeprasa

OOMmeH BelecTB, WM MeTa0oMu3M. AcCCUMWIALUS (TUITACTUYECKHT OOMEH) M UCCUMMIIISLINS
(oHepreTuyeckuii oOMEH) — JIB€ CTOPOHBI €AMHOrO Ipolecca Merabonu3ma. Poib 3aKOHOB
COXpaHEHMsI BellecTBa W DHEPrMM B TIOHMMaHuUU MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOQHBIN U reTepoTpopHbId. Posb pepMeHTOB B 0OMEHE BELIECTB U MPEBPALICHUH YHEPTUU B

OK-01, OK-02,
OK-04, OK-07
K 1.1, IIK 1.2
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KJIETKE.

®otocunTe3. CBeroBast 1 TeMHOBast (pas3bl GorocuHTes3a. Peaknum ¢porocunresza. dhhekTuBHOCTH
¢orocunTe3a. 3HaueHue QoTocuHTE3a UIA KU3HU Ha 3emie. BimsHue ycrnoBWil cpenbl Ha
¢dorocuHTE3 U CIOCOOBI MOBBILICHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHA. XEMOCHHTE3.
XeMocuHTe3Hpyrole OakTepuu. 3HAYCHHE XEeMOCHHTE3a JUIS KHU3HH Ha 3emIie.

OHepreTnyeckuii oOMEH B KIIeTKe. PaciieruieHue BemecTB, BBIZACICHHE W aKKyMYJIHPOBaHUE
PHEPTUM B KIETKE. DTambl 3HEpreTuueckoro oOmeHa. Inmkonu3. bpoxkeHne M ero BB
Kucnopognoe okucieHue, wiM KIeTo4HOe JbixaHue. OkucnutenbHOe (HOCHOPHIMPOBAHHE.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMEHa

Tema 4.2. Copneprkanue y4eOHOro MaTepuasa
buocunures Peakun matpuunoro cuntesa. ['eHetmueckas mHdopmarusa u JIHK. Peanuzanus reHeTudeckoi
Oenka uH(popMaluu B KieTke. ['eHeTuuecKuit Ko U ero cBoicTBa. TpaHCKpUIILIUS — MAaTPUYHBIA CUHTE3
PHK. Tpancnsius — 6unocuuTe3 Oenka. Dransl TpaHciasiuu. KoaupoBanue aMHHOKUCIOT. Porb
pubocoM B OMOCHHTE3E OeKa
[IpakTuueckoe 3aHsTHE 2
Ne 2 «Pewienue 3aga4 Ha OIpeieI€HUE [10CIIE0BATEIbHOCTH HYKIEOTHI0BY
Tema 4.3. Copeprkanue ydeOHOro Marepuana 2
Bupycsl Hexnetounsie ¢opmbl xu3Hu — BUpychl. WMcropus otkpeitus BupycoB (/. M. MBaHoBckuit).
OCOOCHHOCTH CTPOEHHUS W JKM3HEHHOTO IHMKJIa BHUPYcoB. bakrepmodaru. bonesnm pacrenuid,
JKUBOTHBIX M 4YENIOBEKa, BbI3bIBacMble BHUpycaMmu. Bupyc mmmyHopeduimra yenroreka (BUY) —
B0o30ynutens CIIN/a. Ilpodunaktika pacpocTpaHeHHUs BUPYCHBIX 3a00J1€eBaHUN
Kontpoasnas padora Ne 1 [Ipaktrueckoe 3ansitue: «MoJeKyIspHBIM YPOBEHb OpraHU3ALMH KUBOTOY 2
Paspnen S. PasMHoKeHHe M1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHNU3MOB 16
Tema 5.1. CopneprxaHue yueOHOro MaTepuaa 2
KusHeHnsli KneTounslii Mk, Uy KU3HEHHBIA HUKI KieTku. MHTepdaza u murtos. [Ipoiecchl, mpoTekaromniye
LUKJI KIIETKH B uHTepdaze. Pemnmukanus — peakuus wmarpuuHoro cunre3a JIHK. Crtpoenue xpomocom.
XpOoMOCOMHBIIT HabOp — KapuOTUM. JIUMIOWAHBIA M TalIOMIHBI XPOMOCOMHBIE HaOOPBHI. OK-01, OK-02,
Xpomartuzsl. [luTonornyecknue 0CHOBBI Pa3MHOKEHUSI U UHIUBUIYAIbHOIO Pa3BUTHS OPTaHU3MOB. OK-04, OK-07
Henenne kinerku — muto3. Craaun mutos3a. Ilponeccel, mpoucxopsiive Ha pa3HbIX CTaIUIX IIK 1.1, IIK 1.2
MHUTO3a. bronornueckuii cMpica muTo3a. [Iporpammupyemasi ruens KIETKU - alonTo3
Tema 5.2. Coneprkanue yueOHOro MaTepuasa 2
Dopmbl @opMbl pa3MHOMKEHHsI OpraHM3MOB: Oecrioyioe U MojioBoe. Buupl OGecronoro pa3MHOMKEHHS:
pa3sMHOKEHUs JIelIeHHe HaJBOE€ M IOYKOBAaHHWE OJHO W MHOTOKJIETOYHBIX, CIHOpPOOOpa3OBaHUE, BEreTaTUBHOE
OpraHM3MOB pa3MHOkeHUe. VICKycCTBEHHOE KIIOHMPOBAHNE OPTaHMU3MOB, €r0 3HAYEHHE IS CEIEKIIH.
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[TomoBoe pa3sMHOXKEeHHE, ero oTiuums OT Oecrmosnoro. Meiio3. Cramum Menosa. Ilporeccsr,
npoucxoasmme Ha craausax Menosa. IloBegenue xpomocom B menose. Kpoccunrosep.
buonornueckuii cMBICI W 3HaYeHHWE MeWo3a. ['ameTroreHe3 — mporecc 0Opa30BaHUS ITOJOBBIX
KIJICTOK y KHNBOTHBIX. HOHOBBIC JKEJIC3bl. CEMCHHUKU U SHNYHUKU. O6pa30BaH1/1e nu pa3BI/ITI/IC
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30m/ 1, SUIEKICTKA) — criepMaroreHe3 u oorene3. OcoO0eHHOCTH
CTPOCHHUSI SIMIEKIIETOK U cnepmato3onioB. OrionoTBopenue. [laprenorenes

Tewma 5.3. Copneprkanue y4eOHOro MaTepuaa 2
NupuBunyansHo | ManuBuyansHOEe pa3BUTHE (OHTOTEHE3). OMOpHMOHANbHOE pasBuTHE (IMOpHOreHe3). DTarbl
e pasBUTHE | SMOPUOHAIBHOIO Pa3BUTUS Yy MO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHUE, racTpyJIsLMs, OpraHOreHes.
OpraHU3MOB [ToctamOproHansHOE pa3BUTHE. THIBI MOCTIMOPHMOHAIBHOTO PA3BUTHUS: NPAMOE, HE MNpPIMOe
(fmunHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPbHI, CIIOCOOHBIE BbHI3BIBATH
BpPOKAECHHbIE YpoJcTBa. PocT u pazBurue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE
CEeMEHH, CTAIUU PA3BUTHS
Tema 5.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (Co/iepKaHNe MPUKJIATHOT0 MOAYJIs)
OcobenHoctu Tkanu uyenoBeka. CTpoeHUE OpPraHOB U CHUCTEM OpraHoB 4yeioBeka (DYHKIMOHAJIbHAs cCHCTEMa 6
CTpOCHUS opraHoB. ['omeocTa3 opraHuszMa U €ro nojjepkaHue B MPOLECCE )KU3HEAEATEIbHOCTU. 3HaUEHHE
U pa3BUTHS HPOSIBJICHUS PA3IpAXUMOCTU U peryssiuuu. Ilpoueccsl xu3HeIeATeNbHOCTH YenoBeKa. [IpuunHsbl
MaKpOOpPIraHu3M | HapyHmIeHHH pa3BUTHs opraHu3MoB OpraHbl  penpoAyKIUH, CTPOCHHE U  (QYHKIHUH.
a PenponyktuBHoe 310poBbe. HacnencrBenHble Oo0JIe3HH, WX NPUYMHBL M OPEAYHpPExICHUE.
Wudexnmn, nepearonyecs NoJ0BbIM TyTEM, HX MPO(UITAKTHKA
[TpakTHyeckue 3aHATHS 4
Ne 3 Pa3paboTka MEHTaJIbHOM KapThl TKaHEH, OPTraHOB M CUCTEM OPTaHOB MAaKPOOPIaHU3MOB
(pacTeHusl, ’)KUBOTHbIE, YEJIOBEK) C KPAaTKOW XapaKTEPUCTUKON UX (PYHKIIMH.
Ne 4 «BupycHple u OakTepHaibHble 3a00J€BaHHUS MAaKpOOPraHU3MOB (UENOBEK, >KMBOTHBIE,
pacTenust). DNUAEeMUUYECKUN (AMU300TUYECKUH, AnUpUTOTHYECKUIT) Tporecc. OOIuMe MPUHIUIBI
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX BellecTB. OcoOOEHHOCTH MPUMEHEHHs] aHTHOMOTUKOBY
Pa3nes 6. HaciecTBeHHOCTH M M3MEHYMBOCTD OPraHU3MOB 22
Tema 6.1. Copepxkanne y4eOHOro MaTepuana 2
3akoHomepHOCT | [IpeaMer m 3agauu reHeTHKH. Posib IUTONOTHN U SMOPHOJIOTHH B CTAHOBJICHUU T'€HETHKH. Bkian

" HaCJICAOBaHUA

POCCHHCKMX M 3apyOeXHBIX y4YEHBIX B  pa3BUTHE TEHETHUKU. MeTonbl TIeHETHKH
(rHOpHUI0IOTHYECKHUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUIA ). OcHoBHbIE
reHeTUYeCKre NOHATHA. [ 'eHeTn4ecKasi CHMBOJIMKA, UCTIONIb3yeMasl B CXeMaX CKpEeIIMBaHHM.

3aKOHOMEPHOCTH HAacJeIOBaHUs TNPU3HAKOB, ycTaHOBiIeHHble [. Mennenem. MonorubpuaHoe
CKpelllMBaHHue. 3aKOH eIMHO000pa3usi THOPHUIOB MEepPBOTo MokoieHus. [IpaBuiio TOMHUHHpPOBaHUS.
3aKoH pacllenIeHys Npru3HaKkoB. ['unore3a unctorsl rameT. I1ogHOE M HEMONHOE JOMUHHUPOBAHHUE.

OK-01, OK-02,
OK-04, OK-07
K 1.1, IIK 1.2
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JurnbpuaHoe ckpenmBanue. 3aKOH HE3aBUCUMOTO HaClIeJOBaHUs Mpu3HakoB. [{uroreHeTnueckue
OCHOBBI JIUTHOPUIHOTO CKpElIMBaHUSA. AHAIM3MpYOIIee CKpenmBaHue. Vcrmonbp3oBaHue
AQHAJM3UPYIONIETO CKPEITUBAHMS IJIs1 OTPE/ICIICHUS] TEHOTHITA OCOOH.

IIpakTrueckue 3aHATUS

Ne 5 Pemenue 3amau Ha ornpeeseHHe BEPOSITHOCTH BO3HUKHOBEHHS HACJIEICTBEHHBIX MPU3HAKOB
Opd  MOHO-, JH-, TOJUTHOPUIHOM W  AHAJIM3UPYIONIEM CKpEIIMBAaHUH, COCTaBJIICHHE
TEHOTUITUMYECKUX CXEM CKpEIIBaHU

Tema 6.2. Cogneprkanue y4eOHOro MaTepuasa
Cuennennoe CuemnnenHoe HacnenoBaHue mnpuszHakoB. Padora T. Moprana mo cremieHHOMY HacleOBaHUIO
HACJICIOBAaHHE reHoB. Hapyiienue cuernseHuss T€HOB B Pe3yJIbTaTe KPOCCHMHTOBEpa. XPOMOCOMHAs TEOPHs
IIPU3HAKOB HACJIEICTBEHHOCTU. ['eHeTHdeckue KapThl. ['eHeTuka mosia. XpoOMOCOMHOE OIpeleieHHEe MOJa.
AyTOCOMBI ¥ TIOJOBBIE XPOMOCOMBI. ['OMOramMeTHbie H TeTepOraMeTHbIE OpPTraHU3MBI.
HacnenoBanue npu3HakoB, CIIETNIEHHBIX C IOJIOM
[TpakTHyeckue 3aHITHS
Ne 6 Pemenue 3amau Ha ornpeeseHHe BEPOSITHOCTH BO3HUKHOBEHHS HACJIEICTBEHHBIX MPU3HAKOB
MIPH CIIETUICHHOM HACJIEJOBaHUU, COCTABIICHUE T€HOTHUITMYECKUX CXEM CKPEIIMBAHMS
Tewma 6.3. CopepxaHue yaeOHOro Marepuana
3aKOHOMEpHOCT | M3mMeHunBOCTh. BHIbI M3MEHUMBOCTH: HEHACIICACTBEHHAass W HACIeACTBeHHas. Poyib cpenbl B

U U3MCHYMBOCTH

HEHACJICACTBEHHONM HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKAIIMOHHOW HW3MEHYHMBOCTH.
Bapunanvonsslii pax u BapuanuoHHas kpusas. Hopma peakumm npusHaka. KonudecTBeHHbIE M
KaueCTBEHHbIE MPU3HAKK W MX HOpMa peakiuu. CBoilcTBa MOAUPUKAIMOHHOW H3MEHYHUBOCTH.
HacnencrBennas, Wi reHOTUIIMYECKas H3MEHYUBOCThE. KoMOMHATHBHAS U3MEHUYMBOCTL. Melo3 u
MOJIOBOM TIPOIlECC — OCHOBA KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs W3MEHUYUBOCTD.
Knaccudukanuss myranuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. HacToTa W NPUUYMHBI MYTaIUH.
Myrarennble (GakToOpbl. 3aKOH TOMOJOTHYECKHX PSIAOB B HACJIEICTBEHHOM M3MEHYHBOCTH
H. U. BaBunosa

HpaKTI/I‘-ICCKI/IC 3aHATHUA

Ne 7 Pemienue 3a1ad Ha ONpEAEICHNE BEPOSITHOCTH BOSHUKHOBEHHUSI HACIEACTBEHHBIX MPU3HAKOB
P PA3JIMYHBIX TUIAX B3aMMOJIEUCTBUS T€HOB, COCTaBICHUE T€HOTUITMYECKUX CXEM CKPEIIMBAHUS

Tema 6.4.
I'eneTuxka
qeJIoBeKa

Conepxanue yq4eOHOro MaTeprasa

I'enetuka d4enoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJIBI T€HETHKH  YEJIOBEKa:
TeHEealOTUYeCKUl,  ONM3HEIOBBIN, IMTOTCHETUYECKUH, OHOXMMHUYECKHI,  MOJEKYJISIPHO-
reHetndeckuii. COBpPEMEHHOE OMNpEAECICHUE TE€HOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIUPOBaHWEe, B TOM umcie ¢ momomipio [II[P-ananm3a. HacmenctBennpie 3aboseBaHus
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YeJloBeKa: TeHHbIE 00JIe3HU, O0JIE3HU C HACJICACTBEHHOM MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTnyeckre M reHepatuBHble MyTaiud. CTBOJOBBIE KJIETKH. [IpHHIHMIIBI 370pOBOTO
o0Opa3za XW3HH, JUArHOCTHKH, TMPOQPHIAKTHKUA W JICYCHUS TEHETHUYECKMX Ooyie3Hed. Memuko-
TCeHETUYECKOEe KOHCYIbTHPOBaHME. 3HAYCHHWE MEAULMHCKOW TEHETUKH B TPEAOTBPAIICHUN
U JICYCHUH TeHETUYCCKHUX 3a00JICBaHMI YeJIOBEKa

[IpakTrueckue 3aHATUA

Ne 8 «CocraBneHue 1 aHaau3 poAOCIOBHBIX YEJIOBEKA»

KonTpoabnas padora Ne2 [Ipaktuueckue 3anstus «HacineacTBEHHOCTh U U3MEHUYHUBOCTh OPTaHU3MOBY

Pa3zgen 7. DBOJIONMOHHAA OMOJIOTUSA

(o]

Tema 7.1.
DBOIIOIMOHHAS
TEOpHS

U ee MeCTo B
OHOJIOruU

Copepxanue yueOHOro Marepuana

[TpennochbuIKu BO3HHUKHOBEHHSI HBOJIIOLIMOHHOW TEOpPHH. DBONIOIMOHHAS Teopus U €€ MecTo B
Ouonornu. BimsHWe SBONIOLMOHHOW TEOPHMM HA pa3BUTHE OWOIIOTMM M JPYTUX HayK.
CBuzerenbcTBa 3BooUMU. [lajJeoHTONOrHYECKHE: TOCIEN0BATEIbHOCTh TOSBICHUS BHUIOB B
MAJICOHTOJIOTHYECKOM JIETOMHCH, TIepexoiHbIe popMbl. broreorpaduueckue: cXoACTBO U pa3inyue
dayH u (Gaop MaTepHKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M Pa3IHuUsi dMOPHOHOB
Pa3HbIX BHIOB ITIO3BOHOYHBIX. CpaBHI/ITeJH)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTMYHBIC, aAHAJIOTNYHBbIC,
pPYAMMEHTApHBIC OpraHbl, aTaBU3Mbl. MOJCKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB
HACJICACTBECHHOCTH W OCHOBHBIX MeTa6OHI/I‘~I€CKI/IX HYTCﬁ Y BCEX IKHBBIX OpPraHMU3MOB.
Opomtormonnas teopuss Y. JlapBuna. [Ipeanoceuiku BO3HUKHOBEHHUS IapBUHHU3MA. [IBmxkyIue
CHJIBI SBOJIIOIMH BUJOB 10 JlapBUHY (M30BITOUHOE Pa3MHOKEHHE MPH OTPAaHUUYEHHOCTH PECYpPCOB,
HeonpenenEHHas U3MEHYMBOCTh, 00ph0a 3a CYIIECTBOBAHUE, ECTECTBEHHBINH 0TOOD)

Tema 7.2.
MukposBoIIOnH
b

Copnepkanne y4eOHOro MaTepuana

Cunternyeckas Tteopus sBomonmu (CTD) u e€ OCHOBHBIE MOJIOXKEHHUS. MHUKpPOIBOIIOLUS.
[Tomynsiuust Kak €QMHMIIA BUAA M ABOJIOUMH. JBrKymue cuibl ((hakTOpbl)3BOJIIOLKN BHUIOB B
npupojie. MyTalMoHHBIN TMpoliecc 1 KOMOMHATHBHAS M3MEHUYMBOCTb. [lOMyNnslMOHHbIE BOJIHBI U
npeiid reno. M3onsauus u murpanus. EcrecTBeHHBIN 0TOOP — HaNpaBIstOUi GakTop IBOJIIOLNH.
@®opmbl ecTecTBeHHOro otOopa. Ilpucrnoco0neHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3BOJIIOLUU.
[Tpumepsl mpucnocobiieHudt y oOpraHu3moB. ApoMopdo3sl U uauoajzanTanuu. Bua u
BupooOpa3oBanue. Kpurepun Buma. OcHOBHBIE (GOpMBI BHI000pa3oBaHus: reorpadudeckoe,
JKOJIOTHYECKOE

Tema 7.3.
MakposBomitonn
S

CopepxaHre yaeOHOTo MaTepuana

MakposBomtoriusa.  DPOpMBI  3BOJIIOLHH:
napaensHas. HeoOpatumMocTh 3BOIONNN

q)HHeTI/I‘-IeCKaH , AUBEPTCHTHA, KOHBCPIrCHTHAs,

IIpakTHueckoe 3aHsATHE

Ne 9 «Onucanue HpI/ICHOCO6J'IeHHOCTI/I OopraHnu3Ma 1 €€ OTHOCUTCIILHOTO XapaKTCepa»

OK-01, OK-02,
OK-04, OK-07
K 1.1, IIK 1.2
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Pasznen 8. Bo3HuKHOBeHUE ¥ pa3BUTHE KM3HHM HAa 3emJie

Tema 8.1.
3apoxaeHue U
pa3BUTHUE )KU3HU

Copepxanne yaueOHOro Marepuana

JloHayuHbIe NPEACTABICHUS O 3apOXKACHNUN KU3HU. HaydHble rUnoTe3sl BOSHUKHOBEHUS KU3HU Ha
3emiie: abuoreHes W maHcrepMusi. XUMHUYECKask 3BOJIOLHUSA. AOUOTEHHBIM CHHTE3 OPraHUYECKUX
BEUIECTB M3HEOPraHMUYECKHUX. OKCIIEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKOW 3SBOJIIOLUHU.
Havanpabie »arTanmbl  Owosornmueckoi sBomonmu. [umoresa PHK- wmwupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHME IPOTOKIETKU. IlepBble KIETKM M KX 3BOJIIOLMSL.
DopMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PazButue xxu3nu Ha 3emiie mo 3pam u nepuojaMm. Karapxeit. Apxelickas U1 IpOTE€pO30MCKas PbI.
[Taneo3oiickas 3pa U €€ NEpUOIbI: KEeMOPUHCKHI, OpPJOBUKCKWN, CHUIYPUUCKHUH, ICBOHCKUH,
KaMEHHOYT'OJIbHBIM, IEPMCKUNA. Me3030McKas 3pa U €€ NEepUObl: TPUACOBBIN, IOPCKHM, MEIOBOM.
KaiiHo3oiickass »9spa W e Tepuojabl: MaJeOreHOBbI, HEOTCHOBBIN, AaHTPOMOTCHOBHIN.
XapakTepuCTUKa KJIMMaTa U re0J0rH4eCKUX IPOLECCOB

Tema 8.2.
Cucrema
OpPraHHYECKOI0
MUpa

CopepxaHue yaueOHOro Marepuana

Cucrema OpraHMYeCKOro MHpa Kak OoTpakeHue 3BOJoLUU. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIBI
opranu3MoB. OCHOBHBIE 3TaIlbl BOJIOLUN PACTUTEILHOTO U JKUBOTHOrO MUpa. ApoMop¢o3bl y
pacTeHni 1 KUBOTHBIX. l10siBIIeHNE, paclBET M BBIMMPAHKE TPYIII KUBBIX OPIraHU3MOB

Tema 8.3.
[Ipoucxoxnenu
€ 4YeJoBEKa —
AHTPOIIOTEHE3.
OcHOBHBIE
cTaguu
SBOJIIOLIUN
yeJioBeKa

Copepxanue yaueOHOro Marepuana

OBOJIIOLMS YeNOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue NpeacTaBiIe€HUN O MPOUCXOKICHUU
yesoBeka. MeTonbl M3ydeHus: aHTpororeHe3a. CXOACTBa M pa3iuyMsl 4YelOBEKa M >KMUBOTHBIX.
CuctemaTH4eckoe TOJOKEHHE 4YenoBeka. JIBwkymue cuibl ((pakTopsl) aHTPOIIOTEHE3a.
HacnenctBeHHass W3MEHYHMBOCTh W €CTECTBEHHBIH o0TOOp. OOmIecTBeHHBIH 00pa3 KHU3HH,
W3TOTOBJICHHE OPYAUI Tpy/a, MbIIUICHUE, peub. OCHOBHBIE CTAUU M BETBH JBOJIOIUU YEJIOBEKA:
aBCcTpaJionuTeky, Yenosek ymensid, YenoBek npsaMoxomsamui, YenoBeK HeaHAEPTAIbCKUM,
UenoBek  pa3yMHBIM  COBpEMEHHOTO Tuma. HaxoIKM HMCKOMaeMbIX OCTaHKOB, BpeMs
CYIIIECTBOBaHMsI, 00JIACTh paCIIPOCTpaHEHUs, 00BEM FOJIOBHOTO MO3Ta, 00pa3 *KU3HHU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OOJbIIME pachkl: €BpoINeouaHas (eBpasuiickas), Herpo-
aBcTpanmoujHas  (dKBaTropuaibHas),  MOHTOJOMAHAas  (a3MaTcKo-aMepHKaHCKas).  YepTol
MPUCTIOCOOICHHOCTH MPEACTABUTENCH UETOBEUYECKUX pac K YCIOBUSIM CYIECTBOBaHUS. ENMUHCTBO

yesioBeueckux pac. Kputuka pacuzma OK-01, OK-02,
IIpakTHuyeckue 3aHATHS OK-04, OK-07
Ne 10 «IIpucnocoGneHHOCTh YelIOBeKa K pa3HbIM YCJIOBUSM cpeibl. BiusHue reorpadudeckoit K 1.1, IIK 1.2
cpenbl Ha MOP(OTOTHIO M PU3HOJIOTHIO YETIOBEKA»
Pa3nesn 9. OpranusMsbl M OKpysKaoImas cpeaa OK-01, OK-02,
OK-04, OK-07
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K 1.1, IIK' 1.2

Tema 9.1. Copneprkanue y4eOHOro MaTepraa 2
Okosorus  Kak | DKOJIOrusl KaK Hayka. 3ajaud M pasfeiibl SKOJOTHH. MEeTOIbl JKOJOTHYECKUX HCCIIECIOBAHUIA.
Hayka. Cpenbl | DKOJIOTHYECKOE MUPOBO33pPEHHE COBPEMEHHOT0 denoBeka. Cpepl OOMTaHHsI OPraHu3MOB: BOJIHAS,
YKU3HU. HA3€MHO-BO3/yIIHAsl,  [OYBEHHAs,  BHYTPHOPraHU3MEHHas.  ODKOJOTHMYeCKHue  (PaKTOPHI.
Okonornyeckue | Kimaccupukanus 3KOJOTHUYECKUX (DAKTOpOB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIOTCHHBIC.
(baxTops JleiicTBUE 9KOIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI
AbGuoTtnueckue (QaxkTopbl: CBET, TeMIleparypa, BiIaxHOcTb. dotonepuonusMm. Ilpucnocobnenus
OpPraHU3MOB K JICHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOIOTHUECKUE PUTMBI.
buotnueckue ¢Qakropbl. Buasl OMOTHMUECKMX B3aMMOJEHCTBMNA: KOHKYpPEHLMS, XHUIIHUYECTBO.
[TapasuTu3Mm, MyTyain3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO), aMEHCAIM3M,
HeiTpanu3M. 3HaueHHWe OMOTHMYECKHUX B3aUMOACWUCTBUI JUIsl CYLIECTBOBAaHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX
Tema 9.2. Cogepxanue yueOHOro MaTepuana
OKOJIOTMYECKHE | DKOJOTHYECKHE XAPAaKTEPUCTUKU Moy siidi. OCHOBHBIC MMOKA3aTeIH MOMYJISAIHN: YHCICHHOCTS,
XapaKTCPUCTUKH | INIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpaLIUs. JJuHaMUKa YUCIEHHOCTH MOMYJISALUN
HOITYJIALIIN U €€ perysnus
[TpakTHYECKOE 3aHSITHE 4
Ne 11 «IToycy€r na0THOCTH MOMYISIIMM Pa3HbIX BUJOB PACTEHUI
Pa3nes 10. CoobuiecTBa u 3K0J10rM4ecKHe CHCTEMbI 14
Tewma 10.1. Copepkanne y4eOHOro Marepuana 1
CoobmecTBa CoobmecTBo opraHu3mMoB — OuoleHo3. CTpyKTypbl OMOIIEHO3a: BHJOBas, MPOCTPAHCTBEHHA,
OpraHU3MOB, Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.
9KOCUCTEMBI Okonoruyeckne cucrtembl (3kocuctemsl). Ilonstne 00 »skocucremMe U OHOreoleHo3e.
OYHKIMOHANbHBIE  KOMIIOHEHTHl  3KOCHCTEMBI:  MPOJIYLEHThl, KOHCYMEHTBI, PEIyLIEHTHI. OK-01. OK-02
KpyroBopor BemecTB M MHOTOK 3SHEprMM B 3KocucTeMe. Tpodudeckue (IMUILEBbIE) YPOBHH OK-0 4’ OK-07,
sKocucTeMsbl. [IumeBbie nienu u cetu. OCHOBHBIE TOKA3aTENN SKOCUCTEMBI: OMoMacca, IpOAYKIIHSL. K 1 1’ K 1.2
OKOJIOrHYeckre NHpaMHJIbl: TPOIYKIMH, YHUCIEHHOCTH, Ouomacchl. CBONCTBA 3IKOCHUCTEM: Y '
YCTOMYMBOCTD, cCaMOperysnus, pazputue. Cykueccus
ITpakTHueckue 3aHsITH 2
Ne 12 Pemienue npakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 33JJaHUI Ha cOCTaBIeHHE TPOPHUUECKUX
neneu, nupamMu1 OMoOMacchl M SHEPTHH, IEPEHOCY BEIIECTBA MU YHEPTUU B IKOCHUCTEMAX
Tewma 10.2. Copnepkanne y4eOHOro MaTeprana 1
[Ipuponnsie ITpuposnHbIE  SKOCUCTEMBI. OKOCHCTEMBI peK U 03€p. OKOCHCTEMA XBOMWHOIO WM
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9KOCHCTEMBI HIMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBL. Y POOIKOCHCTEMBI.
Buonornyeckoe n x03sicTBEHHOE 3HAUCHHE arpoO’KOCUCTEM U ypOosKkocucTeM. buopasnoobpasue
KaK (hakTop ycTonunBOCTH dKocrcTeM. CoXxpaHeHHE OMOJIOTHYECKOro pa3HooOpas3us Ha 3emiie
Tema 10.3. Copepxanne yaeOHOr0o Marepuaa
buocdepa — Yuenue B. U. Bepnaackoro o Ouocdepe. I'panunbl, coctaB u cTpykrypa Omochepnr. XKuoe
rio0anbHast BeIIecTBO U ero pynkiuu. OcobeHHOCTH OMoc(epbl Kak rI00aabHON IKOCUCTEMBL. JIMHaMUYecKoe
IKOCHCTEMA paBHOBecHE U OOpaTHas CBsi3b B Ouocdepe. KpyroBopoThl BenmecTB 1 OMOr€OXMMHUYCCKHIE IIKITBI
3emin AJIEMEHTOB (yriepoja, a30Ta). 30HaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIN
[IpakTuyeckue 3aHsATHsI
Ne 13 Pemenue mnpakTUKO-OPHEHTHPOBAHHBIX PACUYETHBIX 3a/1ad4 HAa ONpEeNICHHE IUIOaan
HACAXJICHUU ISl CHIDKEHMSI KOHIICHTpAIMHM YTJICKUCIOro raza B aTtMoc(hepe CBOEro permoHa
POYKUBAHUS
Tema 10.4. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE CO/Iep:KaHue (co/iep:KaHNe NPUKJIATHOTO MOIYJIs)
Bnustaue YenoBeuecTBO B Ouocepe 3emnu. AHTponoreHHble u3MeHeHUss B Ouocdepe. ['mobGanbHbie
AQHTPOIIOTEHHBIX | oKoJormueckue npobiembl. CocymecTBOBaHHME TpUpOABl W yenoBedecTBa. CoxpaHeHHE
¢axTopoB Ha | Omopa3zHooOpa3usi Kak OCHOBA yCTOWYMBOCTH Ouocdepbl. OCHOBa PallMOHAIBLHOTO YIPAaBJICHUS
ouochepy NPUPOIHBIMH PECYPCAMH U UX UCTIONb30BaHue. JloCcTimKeHns OMOIOTHN M OXpaHa IPUPOIbI
[IpakTuyeckoe 3aHsTHE
Ne 14 «Oxonornyeckue acleKThl MPOPECCHOHATBHON AesaTenbHOCTH 1o cnenuansaoctr 31.02.01
JleueOHOE 1710
Tema 10.5. IIpodeccuoHaILHO OPMEHTHPOBAHHOE colep:KaHue (cofep:KaHHe NPUKJIATHOT0 MOKYJIsA)
Bnusiaue 3nopoBbe U ero cocrapistonue. DakTopbl, MOJOKUTENBHO W OTPHUIATEIHHO BIHUSIONIUME HAa
COILIMATBHO- opraHu3M 4esjoBeka. IIpoOirema TEXHOTEHHBIX BO3JCHCTBHH Ha 3/I0pOBbE  UEIIOBEKA
JKOJIOTUYECKUX | (3JCKTPOMArHUTHBIC TOJIS, OBITOBAsl XMUMHS, M30BITOUHBIC IIYMbI, Paauamus U T.IL.). AJanTtarus
(daxTopoB opraHm3Ma dYenoBeka K (akrtopam oOkpykaromed cpensl. [lpuHIMOB  popMuUpOBaHUS
Ha 3JI0POBbBE | 310poBbecOeperaroiero mnopejaeHus. OuU3MUecKas akKTUBHOCTb M 3]I0pOBbE. [ 'pYNIbI 3710pOBBS.
YeoBeKa OcHoBBI 3aKanuBaHusl. BHOXMMHUYecKHe acTeKThl paloHaNbHOTo nutanus. [IpaBuia Ge3omacHoro

UCTIONIb30BAaHUsl  OBITOBBIX MPUOOPOB M TEXHUUYECKUX YCTpoicTB OBnageHHe MeToAaMHU
OTIpeNIeTICHUsI TIOKaszaTelied yMCTBEHHOM pabOTOCIIOCOOHOCTH, OOBSICHEHHWE TIOJYYCHHBIX
pe3ynbTaToB U (GOPMYIHPOBAHKUE BHIBOJOB (MUCHMEHHO) C UCIOJIH30BAHHUEM HAyUHBIX MOHSATHUH,
TEOpPUI U 3aKOHOB

[IpakTHueckoe 3aHsATHE

Ne 15 «IIpodunaktuka nmpodeccnonanbHbix 3abonaeBanuil no crenuanbHocTd 31.02.01 JleuebHoe
JeTI0»
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JlaGopaTopHbI€ 3aHATHS

Ne 5 «BnusiHue abuoThdeckux (AaKTOpPOB Ha 4YeNIOBEKa (HU3KHE W BBICOKHE TEMIIEPaTyphl)
cnenquanbHocTh  31.02.01  JleuebHoe peno» (B kadecTBe  TPUITEPOB  CHMXKAIOIIUX
paboTOCIIOCOOHOCTh KCIIOJIb30BaTh YCIOBHUS OCYIIECTBICHHS MPOPECCHOHATBHON IEATEIIEHOCTH
o criermanbHOCTH 31.02.01 JleweOHoe Aerno: mym, TeMieparypa, husndeckas Harpy3Ka u T.1.)

Pa3nen 11. Cesiekunsi OpraHu3mMoB, OCHOBBI OHOTEXHOJIOTHH 12
Tema 11.1. Copepxanne yaeOHOr0o Marepuaa 4
Cenexunsa  kak | Ceneknusl Kak Hayka M TpoOIecC. 3apOoKJICHHUE CEJICKIMM M JoMecTHkarus. Yuenue H. H.
HayKa u | BaBwioBa o0 1eHTpax MHOrooOpasusi M IPOUCXOXKICHMSI KYJIbTYPHBIX pacTeHMid. LIeHTpsl
npolecc MIPOUCXO0K/ICHHS IOMAlIHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.
CoBpeMeHHBIE METO/IbI CENIEKIINU. MacCOBBIN U HHIUBUIYAJIbHBINA OTOOPHI B CEJIEKIINU PACTCHUH U
*KUBOTHBIX. OlIeHKa 3KCcTephepa. bin3kopoacTBeHHOE CKpelMBaHue — MHOpUAUHT. YucTas TUHUS.
CkpenBanue 4ucThIX JIUHUN. ['eTepo3uc, unu rubpuanas cuina. HeponcTBeHHOE CKpeluBaHue —
ayropunuur. Otnanénnas rubpuauszanus u e€ ycnexu. McKkyccTBeHHBIN MyTareHes  Mmojxy4eHue
NOJUIUIONA0B. JIOCTHKEHUS CENEeKIIUN PACTEHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB
Tema 11.2. buorexHonoruss kak oTpacib Npou3BOACTBAa. ['€HHas MH)KEHepus. OTamnbl CO3JAHMS 4
OcHOBBI pexomOunantHoit JIHK wu TpaHcrenneix opranu3moB. Kinetounas wunxkeHepus. Kierounsbie OK-01. OK-02
OMOTEXHOJOIMH | KYJIbTYpbl. MUKPOKIOHAJIBHOE pa3MHOKeHUE pacTeHuil. KiioHupoBaHME BBICOKOIPOIYKTHBHBIX OK-0 4’ OK-07,
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OJKOJOTHMYeCKHe | JThueckue mnpobiemsl. MO — K 1 1’ K 1.2
TeHETUYECKU MOJIM(UIIMPOBAHHBIE OPraHU3MbI o )
Tema 11.3. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHME (COiePKaHNEe MPHUKJIAHOT0 MOAYJIsA)
buorexnonornn | OCHOBHBIE HANpaBICHUS COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCHOHATIBHON JAEATEIbHOCTH 2
B JKU3HU yentoBeka 1o crnenrainbHoctTd 31.02.01 JleweOnoe neno. Meronsl OnorexHoOMorun. OOBEKTHI
u npodeccuun OMOTEXHOJOIMH. DTHKA OMOTEXHOJOTUYECKUX M MeHETHYECKUX 3KcrepuMeHToB. [IpaBuiia noucka
U aHaiM3a OMOIKOJIOTHYECKOM HMH(pOpMAlMM U3 Pa3IMYHBIX MCTOYHHKOB (HaydHas M y4eOHO-
HayyHas JINTEpaTypa, CpeJICTBa MacCOBOM MHpopMaiuu, cetb HTepHEeT U apyrue)
[TpakTHUeckue 3aHsTHS 2
No 16 Keiicel Ha aHanmu3 WHGOPMAIMU O HAYYHBIX JIOCTHKEHUSX B O0JACTH TE€HETUYECKHUX
TEXHOJIOTHH, KIETOYHOW WH)KEHEpUH, MUIIEBBIX OMoTexHoNorui mo crnenuaibHoctu 31.02.01
JleueGHOE neno.
Ne 17 3ammra xkeiica: MNpeACTAaBIEHUE pE3YJIbTATOB pEIIEHUS KEWCOB  (BBICTYIJIEHUE
C TMpe3eHTanuen)
Pasznen 12. Permenne KeiicoB B 00,1aCTH O0MOTEXHOJIOTHiA 4 OK-01, OK-02,
OK-04, OK-07
K 1.1, IIK 1.2
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Tema 12.1.1.
buorexnonoruun
B MEIHUIIMHE
u Gapmanuu

IIpodeccnonaIbHO OPMEHTHPOBAHHOE COepPKaHMe (CoePKAHNE TPUKJIATHOTO MOXYJIs)

PazButne OuoTexHonoruii B o0nacTd MeIUIUHBI U (apMmaluu, U NPUMEHEHHE HX B JKU3HU
YyeJioBeKa, MOUCK U aHallu3 HHGOPMAIlUU U3 Pa3IMYHBIX UCTOUYHUKOB (HaydHas U y4yeOHO-HayudHas
JauTepaTypa, CpeicTBa MaccoBoi nHpopMaluu, cetb IHTEepHET U Apyrue)

[TpakTuyeckue 3aHATHS 2

Ne 18 Keiicel Ha aHanu3 uHGpOpPMAIMKA O PA3BUTUM OMOTEXHOJOTHH B METUIMHE U (papmanuu

(Mo MUHM-TpYyIIIaM)

Ne 19 3ammra keiica: MNpeACTaBIEHUE pE3YJIbTATOB pEIIEHUsS KEMCOB  (BBICTYILJICHUE

C Ipe3eHTanuen)
Pa3znen 13. buosiornyeckue uccijie0oBaHus B npodeccuoHaIbLHOM chepe 4
Tema 13.1. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE CO/Iep:KaHMe (Co/lep:KaHNe MPUKJIATHOTO MOYJIsl) 4
OcCHOBHEBIE Hayunsiii meron. Metonsl OHMO3KOIOTHYECKUX HccaenoBaHuii B crneuuaibHoctu  31.02.01
MCTOMBI JleuebHOE neno: moineBble, TaOOpPaTOpHbBIE, SKCHEPUMEHTANIbHbIE. MOHUTOPUHT OKPYXKAIOLICH
OHOIKOIIOTHYEC | cpejpr: JIOKaJIbHBIH, pEeTHOHATBHBIH
KX _ | u rmo6anbHsIii.
MCCIICIOBAHM | \feronpl MOMCKA, aHANM3a U 0OpaGOTKH MH(POPMALMH O IPOEKTE B PA3THUHBIX MCTOUHMKAX.

[TocranoBKa 11€11, 3314, BbIIBUKEHUE TUIIOTE3bI

IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE COACPIKAHUE 14

Tema 13.2. IIpodeccnonanbHO OPHEHTHPOBAHHOE COCPKAHME (CONEepP/KAHNEe TPUKJIATHOTO MOLYJIsI) 14 OK-01, OK-02,
buoskonornyec | [MpakTrueckue 3aHATHS 2 OK-04, OK-07
KHi No 20 OG30p TeM HPKCIEPUMEHTAIBHBIX YUEOHO-UCCIEA0BATEIILCKUX MPOEKTOB. BriObop yueOHO- K 1.1, IIK 1.2
OKCHCPUMEHT HCCIIEI0BATENBCKOTO MIPOEKTa U3 TIPeIoKeHHbIX. DOPMUPOBAHHE KOMAHIbI MPOEKTa. AJITOPUTM
(mprmep) BBITMIOJTHEHMSI TPOEKTA.

IlepBblii 5Tan BbIMOJMHEHUS mNpoekTa cnenuanbHocTh 31.02.01 JleuebHoe neno: ob6ocHOBaHHE

aKTyaJbHOCTH BBIOpAaHHOW TeMbl. BbIsiBIeHHe TpoOJaeMbl HCCIeqoBaHUsA, (HOPMYIUpPOBAHUE

runore3sl. BpiOop MeTonoB wuccnenoBaHusa. Bpibop Touek orbopa mnpod Ha TEppUTOPUU

uccienoanus. [locranoBka nenel u 3aaay uccnenoBanus. OnpeneneHue GopMbl MPeICTaBICHUS

pe3ynbTaToB HcciaenoBanus. OnpeseneHue 3TarnoB U COCTaBIEHUE TIaHa UCCIIEOBAHUS

JlaGopaTopHbIe 3aHATHS 10

Ne 7_Bropo#t stan BeimonHeHus: npoekTa creruansaoct 31.02.01 JleyebHoe meno: MOArOTOBKA
HEOOXOMUMOM TMOCyAbl W MaTepuana JUIsl OKCIEpUMEHTa, IMPOBEISHHUE OJKCIIEePUMEHTa,
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nepuoIuvecKkas MpoBepKa TeueHHs IKCIepuMenTa/ cOop Marepuaia B BEIOpaHHBIX TOUYKax 0TOOpa
poo.

Tpernii stan BeIMOAHEHUs TpoekTa crenuadbHocTH 31.02.01 JleueObHoe nemno: modydeHue
NEPBUYHBIX IKCIIEPUMEHTAIBHBIX JTAHHBIX, IIPOBEICHHE CTATUCTHYECKONW 00pabOTKHU MOITyUYEeHHBIX
JTAHHBIX.

YerBepThlif 3Tanm BHIMONHEHUS npoekta crnenuanbHoctd 31.02.01 JleweGHoe neno: BBIABICHHE
3aKOHOMEPHOCTEH, (OPMYIMPOBAHUE BBIBOJOB U TPOTHO30B, OLIEHKA KadyecTBa HCCIETYyEeMOTO
00beKTa MO pe3yybTaTaM OMO3KOJOTUYECKOTO aHau3a

[IpakTrueckue 3aHATUS 2
Ne 21_3ammra npoekra cneruaibHocTd 31.02.01 Jleue6noe nmemo. [IpenacraBieHue pe3ynbTaToB
BBITMIOJTHEHHS Y4€OHO-HUCCIIeI0BATEIbCKUX MTPOEKTOB (BBICTYIIICHUE C MTPE3ECHTAIINEH )
IIpome:xyTouHas arTecTaums (3K3aMeEH) 18
Bcero: 144
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3. YcioBus peaju3anuu NporpaMmmal 001eo0pa3oBaTebHON JUCHUILIHHbI

3.1. lns peajqu3anuu mporpaMMbl JHCHMIUIMHBI KaOuHET «BHOJIOrHM», OCHAIEHHBIN
00OpyIOBaHUEM: CTOJI JIEMOHCTPAIMOHHBIN (C PAKOBUHOMW, IMOJBOJKON W OTBEJACHHUEM BOJIBI,
CaHTEXHUKOM, DJJIEKTPUUYECKMMM pO3ETKaM{, aBTOMAaTaMH AaBapUHHOIO OTKJIIOUEHHUS TOKa),
nabopaTopHBIE  OCTPOBHOM  CTON  (ABYXCTOPOHHUH, C  3alIUTHBIM,  XHUMOCTOWKHM
U TEPMOCTOMKHM IIOKPBITUEM, HAJCTOIBEM, C IOACBETKOM U SJIEKTPUYECKHUMH pO3ETKaMH,
MOJBOJAKON W OTBEACHMEM BOJbI M CAHTEXHUKOW), CTyd JabOpaTOpHBI MOBOPOTHBIM,
pEeryaupyemMblii 110 BBICOTE.
[lepeueHb AEMOHCTPALIMOHHOTO U JIAOOPATOPHOTO 000PYAOBaAHUS.

JleMoHCTpanMoHHOE 000pYI0BaHNE U TIPUOOPHI:

— KOMIUIEKT BJIQXHBIX [IPENapaToB JEMOHCTPALIMOHHBIN

— KOMIUIEKT TrepOapueB Mo CHCTEMAaTHKE PACTEHHH ¢ OMpeaeITeIbHBIMU KapTOUKaMHu

— KOMIUIEKT KOJUIEKIIUH JEMOHCTPALlMOHHBIN

— 1UdPOBON MUKPOCKOT OMHOKYJISIPHBIN (C KaMepoit)

JlabopaTopHO-TexXHOIOTHYECKOE 000pyAoBaHue (1abopaTopHOe 000pyA0BaHUE, IPUOOPHI,
HAOOPBI [T SKCIIEPUMEHTA, HHCTPYMEHTHI):

— MOJENH, MYJISKHU, alllUTMKALUN

— KOMIUIEKT MOJEJIeH-allIUIMKalui 1€MOHCTPALMOHHBIN

— KOMIUJIEKT aHATOMUYECKUX MOJENIel 1IEMOHCTPAlMOHHbII

— Ha0op MaJIEOHTOJIOTUUYECKUX MYJISKEH

— KOMIUIEKT OOTaHMYECKHUX MOJIENeH JJEMOHCTPAIIMOHHBIH

— KOMIUIEKT 300JI0TMYECKUX MOJIENIEH IEMOHCTPALIMOHHBIN

— KOMIUIEKT MYJISKEH 1I€MOHCTPAMOHHbBIN

— CKEJIeT YeJloBeKa

— TOpC YesloBeKa pa30OopHbIN

— KOMIUIEKT MOJAEIIEH

— KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB )KMBOTHBIX

— Tabauipl penbedHble

— JIEMOHCTpaIMOHHBIE Y4eOHO-HATJISITHBIE TTOCOOUS

— KOMIUIEKT HOPTPETOB 71 0opMIIeHHs KaOuHeTa

— nabopaHTcKas 1715 KaOrMHeTa OMOJIOTHHU U SKOJIOTHH

— CTOJI C SIMKAMU JIJIs1 XpaHEeHUsI/ TyMOoH

— Kpecio opucHoe

— cT0J 1a00paTOPHBII MOSUHBIN

— CYWWJIbHAs MaHENb ISl TOCYIbl

— mKkad 11 XpaHeHHs yueOHbIX TocoOuit

— mKkad ISt XpaHeHUs BIAXKHBIX MPEMapaToB, 3aMUPAIOIIUIICT Ha KITIOY

— mKkad Ui XpaHeHHs 1a00opaToOpHOil MoCy1bl/IpudopoB

— J1a0OPaHTCKUN CTOJ

— CTyJ 1a00paTOPHBIH

— KOMIUIEKT eplIel AJisi MBIThsI Ta0OpaTOPHOM MOCYABI.
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3.2. UudopmanmnonHoe odecreyeHne peaau3anum nNporpaMmmbl

Jis peanu3zali MpOrpaMMbl AMCUMIUIMHBL OMOMMOTEUHBIH (OHA MMEeT NedyaTHbIE H
AJIEKTPOHHBIC YICOHUKH.

OcHoBHbIE eYaTHbIE U3TAHUS

1. buonorusa. 10-11 xmacc (yriyOJIeHHBIH YpPOBEHB): YYEOHHK JUISI CPEIHETO OOIIEero
obpazoBanus / B. H. fApeirun [u ap.]; nox oOmeit penakumeit B. H. Speiruna. — 2-e uzm. —
Mocksa: U3narensctBo FOpaiit, 2022.

2. OoyxoB, JI. K. buonorus: KiIeTKM HW TKaHU: y4eOHOE MMOCOOME ISl CPETHETO
npodeccuonansuoro oopazosanus / [I. K. O6yxos, B. H. KupunenkoBa. — 3-¢ usn., nepepad. u
non. — MockBa: U3parensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yd4eOHUK M MPAKTHKYM IJIsi CPEAHEr0 mpodeccuoHambHOro oopa3oBanus / B.
H. Apsirun [u ap.]; mon pemaknuerr B. H. SApeiruna. — 2-e u3a. — Mocksa: M3mparenbcTBo
Opaiit, 2022. — 378 c.

DJIEeKTPOHHbIE U3TaHUS

1. buomorusa. 10-11 wmacc (yriryOJieHHBI YpPOBEHB): YYEOHHK JUIsI CPEIHEro OOIIero
obpazoBanus / B. H. fApeirun [u ap.]; mox obmei penakumerr B. H. Speirmaa. — 2-¢ uzm. —
Mocksa: UznatenscrBo FOpaiit, 2022. — 357 c. — (Hapoanoe npocsemenue). — ISBN 978-5-
534-15630-0. — TexcT: snexTpoHHsIii / O6pa3oBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buonorus: kxierku U TKaHU: y4eOHOe MocoOue IJsi CpPEAHEro
npodeccuonansuoro oopazosanus / [I. K. O6yxos, B. H. Kupunenkosa. — 3-e uzn., nepepab. u
non. — Mocksa: M3natensctBo HOpaiit, 2022. — 358 c. — (Ilpodeccuonansuoe oOpazoBanue).
— ISBN 978-5-534-07499-4. — Texct: snextpoHHbIi // OOpazoBaTenbHast miaTdopma FOpait
[caitt]. — URL.: https://urait.ru/bcode/494034

3. buonorus: y4eOHUK ¥ MPAKTHKYM JJIsl CPEAHEr0 IpodecCnoHaIbHOro oopazoBanwst / B.

H. Speirun [u np.]; nox pemakumeit B. H. fApeiruna. — 2-e u3n. — Mocksa: M3narenscTBo
HOpaiiT, 2022. — 378 ¢. — (IIpodeccuonanbuoe odbpazoBanue). — ISBN 978-5-534-09603-3. —
Tekct: onextpoHHbii // OOpazoBarenbHast Iuatdpopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/489661
,I[OHO.]IHI/ITe.]'IbHLIe HCTOYHUKHU

1. Te#inop A. buonorus: 8 3 1. T. 1 / 1. Teinop, H. I'pun, V. Crayt; nox pea.P. Conepa ;
niep. 3-ro ann. u3a. — 14-e uza. —M. : Jlaboparopust 3nanuii, 2022 — 454 c.

2. IlaBnoBa, E. . Dkonorus: ydeOHUK U MPAKTUKYM JJIsI CPeIHEr0 MpodhecCHOHaIBLHOIO
obpazosanus / E. U. I1aBnosa, B. K. HoBukoB. — Mocka: M3aarensctBo FOpaiit, 2022. — 190
c.

3. Epemuenko, O. 3. buonorus: yuenne o 6uocdepe: yueOHOoe mocoOue s CpeaHEro
npodeccronanbHoro oopaszoBanus / O. 3. Epemuenko. — 3-e u3j., nmepepad. u gon. — MockBa:
N3parensctBo IOpaiit, 2022. — 236 c.

4. bnunos, JI. H. DOxonorus: yueOHOe mocoOue mjis CpemHero npoghecCHOHAIBHOTO
obpazoBanms / JI. H. baunos, B. B. IlonskoBa, A. B. Cemenua ; mox oOmieit pegakuueit JI. H.
brnunoBa. — Mocksa: U3natensctBo FOpaiit, 2022. — 208 c.

5. bproxanb, ®@. @. IlpombinmenHas skonorusi: ydeOnuk / D.D. bproxans, M.B.
I'padxuna, E.E. CnobuskoBa. — Mocksa: POPYM: UH®PA-M, 2022. — 208 c.
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

6. HecmenmoBa, H. H. Dxonorus demoBeka: Y4eOHMK W TPAKTUKYM JUISI CPEIHETO
npodeccuonansuoro oopasosanus / H. H. HecmenoBa. — Mocksa: M3narensctBo FOpaiit, 2022.
— 157 c.

7. buonorust g npodeccuii U CHeruaIbHOCTeH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO
npoduineit: yaeOHUK IS CTy. yapexaeHui cpea.npod. oopasopanus / B. M. Koncrantunos, A.
I'. PezanoB, O. E. ®aneeBa; nox pea. B. M. KoncrantunoBa. — M.: M3narenbckuil HeHTp
«Axagemus», 2023 — 336 c.
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4. KOHTpPOJIb U OLIEeHKA Pe3yJbTATOB 0CBOCHHUS 00111e00pPa30BaATeJIbHOM U CIIUNJINHbBI

KoHTpoIb M oOLEHKAa pe3ylbTaTOB OCBOCHHS O0OIIE00pa30BaTENbHON TUCITUILINHBI

PacKphIBAIOTCS Yepe3 TUCIHUILIMHAPHBIE PE3YNIbTaThl, HAlpaBiIeHHbIE HA (OPMHUPOBaHKE OOIINX U

HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ 110 pasaciiaM U TEMaM COJACpKaHUA yqe6H0ro MaTcepuajia.

Oob6masi/mpodeccnoHabHa
s1 KOMIIETeH sl

Pasznen/Tema

THI OLEeHOYHBIX MEPONPUATHUS

OK 01. Beibupats crocoOsl
peleHus 3aja4
npodeCcCuOHATBLHON
JESITEIIBHOCTH
NPUMEHHUTEITBHO

K Pa3JIMYHbIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.411-o/c, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.511-o/c, 11.1,
11.211-o0/c, 12.111-0/c,
13.1-13.2I1-0/c

OOcyXeHune 10 BOIpOocaM JIEKIUH
Pa3pabotka rioccapus

3anonHeHue CPaBHHUTEIbHBIX
TaOIIuUIL

TectupoBanue

VYerHbll onpoc

JukTanT Ha UCIIOJIb30BaHUE
apryMEHTOB, OMOJIOTUYeCKON
TEPMHHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToOB

IPAaKTUYECKUX paboT
KoHnTponbHble paboThl
3amura TBOpUECKUX padoT

3amnra WHIUBUTyJIbHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUN

HpOMe}KYTOqHOﬁ aTTeCTalnu

OK 02. HcnomszoBare | Temsr 1.1, 2.1, 3.1 -3.3, | OuenuBaeMas qucKyccus Mo
COBPEMEHHBIEC cpeactea |41 - 4.3, 5.1-5.3, | BonpocaM JEeKIHH
IIOMCKA, aHaJIu3a 5.4T-o/c, 6.1-6.4, 7.1- Pa3paboTka MeHTabHOM KapThl B
U I/IH(I’)OpMaI_II/IOHHBIe 10.1-10.3, 10.411-o/c, 71ab0paTOPHBIX paboOT
TEXHOJIOTHH 10.5T1-o/c, 111, | MTpencrasnenne pe3yabTaToB
s BeimonmHenus  3amay | 11.2I0-o/c, 12.111-0/c, | mpakTuueckux pabor
poecCHOHATLHOM 13.1-13.2I1-0/c [IpencraBneHne yCTHBIX
JIESATCIIBHOCTH COOOIIIEHUH C Tpe3eHTalneH,
MIOJITOTOBJICHHBIX T10 TIEPEUHIO
HCTOYHUKOB, PEKOMCHIOBAaHHBIX
IperoaBaTeseM
OK  04. O¢pdexktusno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxaeHHe O BOIPOCaM JIEKLIUU
B3aMMO/ICHCTBOBATH 41 - 43, 5.1-5.3, | UnoquBunyanbHas
¥ paboTaTh B KOJIIEKTHBE | 5 4T]-o /e, 6.1-6.4, 7.1- | CAMOCTOATE/bHAs pabota
1 KOMaH e 73, 8183 9193 Ep;fﬁ;j::ﬁ;lfe o pe3yIIbTaToOB
10.1-10.3, 10.41I-o/c, 3Ia)HH/ITa TBOpLIeIZKI/IX pabor
10.5I1-0/c, 11.1, 3ammra WH/IUBUTyaTbHBIX
11.2I1-o/c, 12.111-0/c, | mpoexToB

13.1-13.211-0/c

OK 07. CopnelicTBOBaTh
COXPAHEHHUIO OKpYXarolen

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5153,

OO6cy>kaeHue Mo BoIpocam JIKIUH
Pa3pabotka rioccapus
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cpenpl,
pecypcocOepeKeHHIO,
NPUMEHSTH 3HAHUS

00 H3MCHEGHHU KIMMAaTa,
OPUHIUIBL  OEpexIIMBOTO
Npou3BOJCTBA, 3((eKTuBHO
JIEUCTBOBATE

B UPE3BBIYAIHBIX CHTYAIIHIX

5.4I1-o/c, 6.1-6.4, 7.1-
7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5I1-o/c, 11.1,
11.211-o/c, 12.111-o/c,
13.1-13.2I1-o0/c

3anonHeHue CPaBHHUTEIbHBIX
TaOJIAILL

TectupoBanue

YerHbll onpoc

Jukrant Ha UCIIOJIb30BaHUE
apryMEHTOB, OMOJIOTUYeCKON
TEPMHUHOJIOTHUH U CUMBOJIUKH
NunuBunyanbHas
camocrosiTelbHas paboTa
IIpencrasnenue pe3yabTaToOB

MPaKTUYECKUX padoT
KoHTponbHbIE paboThI

3ammuTa TBOPUYECKUX pabOT

3amura WHUBUTyaJIbHBIX
MIPOEKTOB

Brimonnenue 3amanuit
MIPOMEKYTOUHOM aTTecTaluu

I1K 1.1. OcymecTBisaTh
palroHAIbHOE NEepEMELCHNE
U TPAHCTIOPTHUPOBKY
MaTepHaIbHBIX OOBEKTOB U
MEIUIUHCKUX OTXOOB.

I[IK 1.2. OobecneunBaTh
coONIOZICHNE  CAHUTAPHO-
SMMIEMHUOJIOIMYECKUX
npaBuil W HOPMAaTHUBOB
MEIUIUHCKON OpraHu3altH.

10.411-
11.1,
12.111-o/c,

Temsr 5.411-0/c,
o/c, 10.5II-o/c,
11.211-o/c,

13.1-13.2I1-0/c

OO6cyKaeHune o BOIpocam JICKITHH
Paspaborka rioccapus

3anonHeHue CPaBHUTEIbHBIX
TadJIMIL

TecTtupoBanue

YcTHbIN onpoc

JukTant Ha HCTIOJIb30BaHUE
apryMeHTOB, OHOJIOTrNYeCcKOn
TEPMHHOJIOTHUH U CUMBOJIUKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaTOB

NPaKTUYECKUX paboT
KonTtponbHble paboTbl

3amuTa TBOPUYECKHUX padoT

3amura WH/IMBUYaJIbHBIX
MIPOEKTOB

Brimonnenue 3aganui
IPOMEKYTOUHON aTTeCTalluu

32



