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Paccmotpena nHa 3acenanum LK Ne 3
ITpoTokos Ne oT 2023 r.
[Ipencenarens:
[ToaransHas A.1.
PaccmoTpena Ha 3acenanuu
IIeJarOrMHYeCKOro COBETa
[Ipotokon Ne_ ot 2023 1.
Pabouas mporpaMmma 00111e00pa3zoBaTeIHLHOM y4eOHOM
aucuuruinabel OY 1,13 buonorus no cneruansaocty 34.02.01 CectpuHckoe aeso

pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:
- (QenepasbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHETO
o01miero oOpa3oBaHMsl, YTBEPKIEHHOTO MpUKa3oM MHHHCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH B
MununctepctBe toctuunu  Poccuiickoit  ®enepaumn 7 wuwroHs 2012 r.,
peructpanroHHbI No 24480);
- (QenepasbHOTO TOCYJIAPCTBEHHOI'O 00pa30BaTENIbHOIO CTaHAApPTa CPEIHETO
npodeccuoHanbHOr0 o0pa3zoBanusi no cneruaibHoctd 34.02.01 Cectpunckoe
JIeJIO, YTBEPKACHHOIO TMpUKa3oM MMUHUCTEpCTBA NPOCBElIeHUs1 Poccuiickoi
@enepanuun ot 4 wmronsa 2022 r. Ne 527, 3apeructpupoBaH B MuUHHCTEpPCTBE
roctumn Poceniickont @enepanun 29 urons 2022 r., peructpanmoHHbii Ne 69452
C YYETOM:
- NpPUMEpPHOM mporpaMMmbl 00II€00pa30BaTENbHONM YYEOHOH JAMCUUILIMHBI
«buonorusiy  ana  npodeccHoHaIBHBIX ~ O00pa3oBaTENbHBIX  OpraHU3aIui,
YTBEPKJIEHHOM Ha 3acegaHuu (CoBeTa MO OLEHKE COJAEpXKaHUS U KadyecTBa
OPUMEPHBIX Pabo4Yux MmporpaMMm  0O0IIe00pa3oBaTEIBLHOTO U COLMAIBHO-
I'YMaHUTAPHOTO ILMKJIOB CpeAHEro mpodeccuoHaabHOTO 00pa3oBaHus (IIPOTOKOJ
No 14 ot 30 HOs0pst 2022 1.).
Opranuzanusi-pazpabotunk  pabouerr  mporpammbl: ['BIIOY  «Kymésckmii
MEIULUTHCKUU KOJIJIEIDKY
Pa3zpaboTunku:
Jloce C.W. - mpenogaBarens Bbicuiedl kBaindukaunoHHoi kareropuu ['BIIOY
«KyméBckuii MeIUIMHCKAN KOJUIEIAK»;
Mypaii M.B. — npenogaBarens TumameBckuit ¢unman I'BIIOY «Kymésckuit
MEIUIIMHCKUN KOJIJIEIDKY

PenienseHTsl:




IosicHuTeNLHAA 3aNIUCKA

PaGouas mporpamma  00meoOpa3oBaTeNbHON  Y4EOHOW  JAMCIMIUIAHBI
«buonorus» paspaborana Ha ocHoBe TpedboBanuit ®I'OC COO, OI'OC CIIO mno
cnenuanbHoct 34.02.01 CectpuHCcKOe J€10, C Y4E€TOM MPUMEpPHOU padoueit
IpOrpaMMBbl o011eo0pazoBaTeIbHON JUACUUTUTUHBI «buosorus» JInIE:
npo(ecCHOHANBHBIX ~ 00pa30BaTEIbHBIX  OpraHW3alliii, yTBEPXKJACHHONH Ha
3aceqannu CoBeTa MO OIIGHKE COJIEpP)KaHUs M KadecTBa MPUMEPHBIX pabodmx
nporpaMM  0011e00pa30BaTEIbBHOTO W COLMAIbHO-TYMAHUTAPHOIO  LMKJIOB
cpenHero npodeccruoHanbHOTO 00pazoBanus (mpoTokos Ne 14 ot 30 HosiOps 2022
r.).

B conepxanun 00111e00pa3oBaTebHON yueOHONW NTUCHUIUIMHBI «buomorus»
BBIJIEJICHBI CIIEAYIOLIME pa3Jenbl: o0Ias XapakTepUCTUKAa pabouell Mporpammbl
yu4eOHOW JHCUUIUIMHBI, CTPYKTypa U cojepxkaHHe o00I1e00pa3oBaTeIbHON
JTUCIMIUIMHBI,  YCIOBUS  peaju3aliil  MporpaMmbl  0OIIeo0pa3oBaTeabHON
JTUCIUIUIMHBI, KOHTPOJIb U OIIEHKa PEe3yJIbTaTOB OCBOEHUS 00IIe00pa3oBaTeIbHON
qucuuIuinHbel. Pabouas mnporpamma paccuntaHa Ha 144 yaca ayIUTOPHOIO
BpeMeHH. 13 KOTOphIX 76 4acOB TEOPETUUECKUX 3aHATUH, 62 yaca MPaKTUYECKUX
3aHATH. B CcTpyKType coaepkaHus  AUCHUIUIMHBI — BBIIEJIEHBI  IIECTh
coJlepKaTeNbHbIX pa3enioB: «KieTtka - cTpyKTypHO-()YHKIMOHAJIbHAs €IUHULA
xuBoro», «CrTpoeHne © (QyHKUUHM OpraHusMa», «Teopus 3BOJIOLHUNY,
«OQkonorus», «bronorus B )Ku3HN», «BUOIKOIOrMYECKUE UCCIIETOBAHUS.

JUis u3ydyeHus crnenupuKd TOTy4aeMOM CIEHUalIbHOCTH B pabouyro

nporpammy  oOmieoOpa3oBarebHONM  y4eOHOM — OUCHUIUTMHBL  «bHonorus»
BKJIFOYEHO MTPO(PECCHOHATIEHO-OPUEHTUPOBAHHOE CO/IEPKAHUE.
[IpomexyTouHas aTTecTalys NpeycMOTpeHa B opme 3K3ameHa 6 4acos.
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1. O0masi xapakTepucTUKa pado4yeil mMporpaMMbl
o0meodpazoBarenbHoil Jucuuiuinabl «BUOJIOT' US»

1.1. MecTo NMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NMPOrpaMMbl
CIIO:

O6meobpazoBaTenbHas TUCHUIUIMHA «BHOJIOTHS SBISICTCS 00s3aTEIbLHOMN
4acThi0  00IIe00pa30BaTEeIbHOTO ITMKJIAa 00pa30BaTEIbHOM MporpaMMbl B
cootBeTcTBUM ¢ PI'OC CIIO no cnenuansHoctu 34.02.01 CecTtpuHCcKoe a€7o.

Oo6meoOpa3oBaTenpHas guciuiuinHa «buonorus»  0a30BBI  YPOBEHB
BapUaHT 2 U3y4aeTcs B 00IIe00pa30BaTEIPHOM ITUKIIC YU4EOHOTO IJIaHAa OCHOBHOM
npodeccHoHaTbHON  00pa30BaTENbHOW  MPOTPAMMBI  YKPYIMHEHHBIX — TPYII
cneruanbHocTel/ mpodeccuii: 34.00.00.

TpynoeMKocTs AUCIUILIINHBI «bronorus» 0a30BBIM YpPOBEHb COCTaBIISICT
144 4gaca, BkmOYaeT MPodeCCHOHATILHO-OPUEHTUPOBAHHOE  COJEp)KaHUE,
yCUJIMBarOIee MPOPUILHYIO COCTaBIISIONIYI0 IO KOHKPETHOM MNpodecCHu WU
cneruanbHoct B 3aBucuMoctd oT ®PI'OC CIIO mo cnenmansHocTH 34.02.01
CecTpuHCKOE J€T0.

[IpodeccOHAIBHO-OPUEHTUPOBAHHOE ~ COJICp’KaHME  BBIOMpaeTcss 1Mo
00BbEKTYy U3ydeHUs «YeIoBeK».



1.2. lesan ¥ MuIaHUPYyeMble Pe3yJIbTAThl 0CBOEHHUSI TUCITUIIJIMHBI:
1.2.1. Heau AucUNIMHbBI

Hean: ¢gopmupoBanue y OOydJarOMMXCS CHUCTEMBI 3HAHUW O Pa3TUIHBIX
YPOBHSIX KU3HU CO 3HAHUEM COBPEMEHHBIX MPEJCTABICHUI O >KUBOW MpUPOJE,
HAaBBIKOB TI0 TMPOBEICHUIO OWOJIOTMYECKUX HCCIEJIOBAHUM C COONIOACHUEM
ATUYECKUX HOPM, APTYMEHTHPOBAHHON JMYHOCTHOM MO3UIMU MO OEpeKHOMY
OTHOILICHHIO K OKPYXKAIOIIEH Cperie.

3amayu:

* moyiyueHHEe (yHIAMEHTAIBHBIX 3HAHUUA O OWOJOTHYECKUX CHCTEMax
(Knerka, OpranuszMm, llonynamusi, Buna, 3OkxocucrteMa); HCTOPUU  Pa3BUTHS
COBPEMEHHBIX MPEJCTABICHUN O MWUBOW MNPUPOJE, BBHIJAIOIINXCS OTKPBITUSAX B
OMOJIOTUYECKOM HayKe; PO OUOJIOrMYEecKO Hayku B  (HOpMUPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAPTUHBI MHpPA; METOAAX HAy4YHOTO
MTO3HAHUS;

* OBJIQJICHHE YMEHUSIMU JIOTUYECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JIESITEIBHOCTH JIIOACH, pPa3BUTHH
COBPEMEHHBIX TEXHOJOTUM; OMPEACIISITh )KUBbIE OOBEKTHI B MPHUPOJIE; MPOBOAUTH
HaOJII0JICHHS 32 DKOCUCTEMAMHU C 1ETIbIO UX OMKMCAHUS U BBISIBICHUS €CTECTBEHHBIX
U AHTPONOTE€HHBIX HW3MEHEHWH; HAXOJWTh W aHAJIM3UPOBATh HH(OpPMAIUIO O
KUBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEJBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEW OOydYarmMXcs B IMPOILECCe M3YYECHHS OMOJOTHYECKUX SIBICHUM;
BBIJJAIOIINXCST  JIOCTHXKCHUN  OMOJIOTHMH, BOLIEAIIMX B  OOIICYEIOBEUECKYIO
KYJBTYPY; CI0XKHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYUYHBIX
B3IJISIIOB, WJCH, TEOpUd, KOHIEMIMM, TUunote3 (0 CYHIHOCTU U MPOUCXOXKICHUU
YKU3HH, YEJIOBEKa) B X0OJ€ pabOThI C pa3IMYHBIMUA UCTOYHUKAMU UH(OpMaIuy;

* BOCIUTAHHUE YOEKIEHHOCTH B HEOOXOJMMOCTHU TIO3HAHUS KUBOM MPUPOJIBI,
HEO0OXOIMMOCTH PAIMOHATILHOTO MPUPOIOTIONB30BaHMS, OEPEKHOTO OTHOIIICHUS K
NPUPOAHBIM pecypcaM M OKpYXalollel cpeae, COOCTBEHHOMY 370POBBIO;
YBa)KEHUSI K MHEHHUIO ONIMOHEHTA MIPU 00CYKACHUN OMOJIOTHYECKUX MPOOIeM;

* HCIOJIb30BaHUE MPUOOPETEHHBIX OHOJOTMYECKUX 3HAHUM W yMEHUU B
MOBCEIHEBHON JKM3HM [IJI1 OIEHKM TOCJEICTBUN CBOeH JesTeNbHOCTH (U
JIEATEIIbHOCTH JAPYTUX JIFOJEH) MO OTHOIICHUIO K OKPYKAIOIIEeH cpene, 3J0pOBbIO
JOPYTUX JIOJed U COOCTBEHHOMY 370pPOBbIO; OOOCHOBAaHME M COOJIIOJIEHUE Mep
npodriakTUKA  3a00JIeBaHUM, OKa3aHWE TIEPBOM TMOMOINM TIPH  TpPaBMax,
COOJTI0/IEHUE TIPABIUIT TIOBEICHUS B IPUPO/IE.

1.2.2. Ilnanupyembie pe3yJbTATbl OCBOCHHMS 0011e00pa3oBaTeJIbHOM
aucHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Oco0oe 3HaueHUE TUCIUILUIMHA UMeeT Tipu GopmupoBanun U pa3BuTiu OK
u I1K cnennansaoctu 34.02.01 CectpuHckoe aeo.



Koa n
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJINHBI

O01mue

JAucuuninHapHbie

OK 01. Beibupats
CIOCOOBI PeIICHUs
3a1a4
po(hecCHOHATTLHOM
NESATCIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMSA:
- TOTOBHOCTh K TPYyIYy, OCO3HaHHE LEHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JIEATEIILHOCTH TEXHOJIOTHYECKON U

COIMAJILHOW HANpPaBICHHOCTH, CIIOCOOHOCTh HMHUIIMHUPOBATH,

MJIaHUPOBaTh M CAMOCTOSITEIBHO  BBINOJHATH  TaKYIO
JIeSTeTbHOCTb;
- HHTEpec K pasnu4yHbiM cdepaMm npodeccuoHaNbHON

JIeITCIIbHOCTH,
OBnaneHre yHUBEPCATbHBIMH Y4e€OHBIMU IO3HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BbIe JIOTHYECKHeE IeliCTBUSA:

- CaMOCTOSITENFHO  (OPMYJIHPOBATh U  AKTYAIH3HUPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIISCTBEHHBIA MPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHHUSI, KIIacCU(PUKALUU U 000O0IICHNUS;

- OMpeNenaTh eNu ACSITeNbHOCTH, 3aJaBaTh MapaMmeTpbl U
KPUTEPUU UX TOCTHIKEHUS;
3aKOHOMEPHOCTH U

- BBISBJIIATH MIpOTUBOPCUUA B

paccMaTpUBaEMbIX SBJICHUAX;

- BHOCUTh KOPPEKTHUBBI B JE€ATEIIbHOCTh, OILICHUBATH
COOTBETCTBUE  pPE3YyJIbTATOB  LEJAM, OLEHUBATh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BuUBaThb KpEaTUBHOE MBILUIEHUE TIPU  PELICHUH

- chopMupoBaTh 3HAHHUS O MECTE U POJU OHOJIOTHHU B
HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYyYHON KapTUHBI MHpa, B

CHUCTEMC CCTCCTBCHHBIX

IMO3HAHHWKU 3aKOHOB IMPUPOAbI W PCIICHUU KU3HCHHO

Ba)KHBIX COLIMAIbHO-3THYECKUX, SKOHOMHYECKUX,
IKOJIOTHYECKHX TMPOOJIeM 4YelloBEeYeCTBa, a TaKkKe B
perieHnu BOITPOCOB palMoOHAIBHOTO
MPUPOJIONIOIL30BaHMSA; B (OPMHUPOBAHUU IICHHOCTHOI'O
OTHONICHUS K MPHUpOJIe, OOIIECTBY, YEIOBEKY; O BKIIAJE
POCCHUHCKUX M 3apyOeXHBIX YYEeHbIX - OHOJOrOB B
pa3Butue Ouosioruu; (GYHKIMOHAIBHOW TPAMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS KU3HEHHBIX MPOOJIeM,

- YMETh BJIAJACTh CHUCTEMON OHOJIOTMYECKUX 3HAHHM,
KOTOpasi BKJIFOYAET:
OCHOBOIIOJIATAIOIINE  OMOJIOTMUYECKHE  TEPMUHBI U
NOHSTUS (3KU3Hb, KJIE€TKa, TKaHb, OpraH, OPraHu3M, BUJ,
O6uoneHo3,  Ouocdepa;
rOMEOCTa3, KJIETOYHbIH UMMYHHTET,

Oenka, OMOMOIMMEDSI,

TIOTTYJISIITHS,
METa0O0IH3M,
OMocHHTE3

9KOCHCTEMA,

JUCKPETHOCTB,
CaMOpETyJISALMS, CaMOBOCIIPOU3BEACHHUE,
HAaCJIEACTBEHHOCTb, U3MEHUYMBOCTh, YHEPrO3aBHCUMOCTb,
POCT U pa3BUTHE);

Ouosorudeckue Teopuu: kietouyHas teopus T. IlIBanHa,

M Illneiinena, P. BupxoBa; KIIOHaJIbHO-CEIEKTUBHOIO




YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HccCIe0BATEIbCKHE TeCTBUS:
- BIQJCTh HABbIKAMU  Y4eOHO-HCCIIEIOBATEIbCKOW U
MPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3MpOBaTh 3aJlady, BBIJIBUTaTh THUIIOTE3y €€ PEUICHHUS,
HaXOJUTh  apryMEHThl  JUIsl  JIOKa3aTelbCTBA

YTBEPXKACHUI, 3a1aBaTh MapaMeTpPhbl U KPUTEPUH PEILICHUS;

CBOHX

- aHaJW3UPOBaTh IOJNYUYCHHBIC B XOJIC PCIICHHS 3aJa4u
pe3yNIbTaThl, KPUTHYECKH OICHWBATh MX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeThb TMEPEHOCUTh 3HAHWS B I[IO3HABATCIBHYID U
NPAaKTUYECKYIO 00JIACTH XKU3HEICATCIILHOCTH;

- yYMETh HWHTETPUPOBATh 3HAHMUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIABUTaTh HOBBIC HJCH, TMpeJiaraTh OPUTHHAJIbHBIC
MOJIXO/IBI U PELICHUS;

- CHOCOOHOCTh HX HCIIOJIL30BAaHUS B II03HABATEIILHOM U

COLIMAIBHON MTPAKTHUKE

nmmynurera I1. Opnaux, .M. MeunukoBa, XpoMOCOMHast

Teopuss ~ HaciaeactBeHHoctw T.  MopraHa, 3akoH

3aponabimieBoro  cxonacrsa K. bapa, »BomonmoHHas
teopusa Y. J[apBuHA, CUHTETHYECKAS TEOPHS IBOJIIOLIMH,
Teopust  aHTtponorenesa Y.  [lapBuHa;  Teopus
ouoreorneno3a B.H. Cykauéra; yuenuns H.W. BaBuiosa -
o Uentpax  MHOrooOpasuss M  MPOUCXOKIACHUS
KyJabTypHbIX pacteHuii, A.H. CepeproBa - o myTsix u
HampaBieHusx opomounu, B.M. Bepnaanckoro - o
ouocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOrO TOKOJICHUS,
pacuieruieHUs] TPU3HAKOB, HE3aBUCUMOTO HACJICIOBAHUS
npu3zHakoB ['. MeHaens, CLEMIEHHOrO0 HacleqOBaHus
NPU3HAKOB U HapylleHus cuerieHus reHoB T. Moprana;
TOMOJIOTUYECKHUX psAIOB B HacJIEeACTBEHHON
H.N. Basuiogsa, T€HETUYECKOTO

paBHoBecus J[x. Xapau u B. BaitnOepra; 3apo/biieBoro

HN3MCHYHNBOCTH

cxoacrBa K. boapa, Ouorenernuyeckoro 3akoHa O.
Iexkenst, @. Mrosepa);

MPUHIUIBI (YUCTOTHI TaMET, KOMITJIEMEHTapHOCTH);
npaBuiia (Muaumyma HO. Jlubuxa, 5sKo0JIOrHYECKOM
NUpaMU/Ibl YKcel, GMoMacchl U SHEPTUN);

runote3sl (koauepBatHoit A.M. OmnapuHa, NEpBUYHOTO
Ooynbona Jlx. Xomnpeiina, wmukpocpep C. Dokca,
pubosuma T. Yek);

- chopMHpOBaTh yMEHHUS pACKpPBIBATh COJEpIKaHUE
OCHOBOITOJIATAIONINX OMOJIOTUYECKUX TEOPHHA W THIIOTE3:
KJICTOYHOM,

XPOMOCOMHOM, MYTalMOHHOM,

3BOHIOIII/IOHHOI>'I, MPOUCXOKACHUA XHU3HHU MW YCJIOBCKA,




BJIQJICHUE CHCTEMOW 3HAHWH 00 OCHOBHBIX METOAaxX
HAy4YHOTO TIO3HAHUS, MCIOJB3YEMBIX B OMOJIOTMYECKHUX
UCCIICIOBAaHMSIX  JKUBBIX OOBEKTOB M  JKOCHCTEM
(omucanue, W3MepeHUE, TMpOBeICHUE HAOIIOACHMIA);
croco0amMH  BBISIBJICHUST W OIICGHKH aHTPOIIOTCHHBIX
WU3MEHEHUH B TIPUPO/IC;

- chopMHpoBaTh YMEHUS pacKpbIBaTh
OCHOBOIIOJIATAIONIME  OWOJIOTUYECKHE  3aKOHBI U
3akoHomepnoctu (I. Mennens, T. Moprana, H.U.
BasuioBa, J. I'exkens, ®@. Mromnepa, K. bapa), rpanurisl
WX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- YMETh BBIJCIATH CYIIECTBEHHBIE IPU3HAKH:

CTPOCHHUSI BHPYCOB, KIJIETOK MPOKApUOT M JYKApHOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOUHBIX OPraHU3MOB, BUJIOB,
OMOTreoIeH030B, IKOCUCTEM U Onochephr;

CTPOCHHUSI OpPraHOB MW CHCTEM OpraHOB pAacCTCHUH,
KUBOTHBIX, YEJIOBEKAa; MPOIECCOB >KU3HENESITEIbHOCTH,
MPOTEKAIOIINX B OpPraHU3MaxX pAcTeHUH, XUBOTHBIX M
YeJI0BEKa;

OMOJIOTHYECKUX MPOIIECCOB: obmeHa BEIIIECTB
(meTabonu3M), WHPOpPMAIIUU U TIPEBpAIICHUS ISHEPTUH,
OpokeHMsI, aBTOTPO(GHOrO M TeTepoTpPOHOro THUIIOB
NUTaHus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Mel03a,
raMeToreHesa, HMOpHOreHe3a, MOCTIMOPHUOHAIBHOIO
pa3BUTUS, DPA3MHOXKEHUS, WHIMBUAYAIBHOTO Pa3BUTHS
opranuzMa (OHTOT€HE3a), B3aUMOJCHCTBUS TCHOB,
reTepo3uca;  JEWCTBUH  HCKYCCTBEHHOTO  0TOOpa,
CTaOWIIM3HUPYIOMIETO, JBHXKYIIETO H  Pa3phIBAIOIIETO
€CTECTBEHHOTO oToopa; AITIONATPUIECKOTO 17§
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CI/IMHanI/I‘-ICCKOFO BI/IZ[OO6pa3OBaHI/I$I; BIIUAHUA
JOBUKYIIUNX CHJI SBOJIIOIMHM Ha TEHO(MOHJ TMOIYJISIINH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OoOuTaHus,
Yepe/OBaHMsI HAIMPABJICHHUNA JBOJIIOIHMH, KPYroBOPOTa
BEIIIECTB U ITOTOKA SHEPTUHU B IKOCHCTEMAX

- MpUOOPECTH OMBIT IPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO IIO3HAHHWSA, MCIOJIb3YEeMBIX B OHOJIOTHH:
HAOJIIOJICHUST ¥ OIMCAHMS JKUBBIX CHUCTEM, IPOIIECCOB U
ﬂBJ’IeHHfI; OpFaHI/I3aIII/II/I u HpOBeIICHI/ISI 6I/IOJIOFI/I“I€CKOFO
3KCHCpI/IMCHTa, BBIABUKCHUS THUIIOTE3, BBISABIIATH
3aBUCUMOCTH MG)KI[y I/ICCJIGI[yeMI)IMI/I BCJIM4YMNHaMU,
OOBACHATH IMOJIyYEHHBIE Pe3ylbTaThl U (HOPMYIUPOBATH
BBIBOJIbI C MCITOJIb30BAHHEM HAYYHBIX IMOHITHIA, TEOPUN U
3aKOHOB;

- chopMupoBaTh yMEHUS BBIICIATH CYIIECTBEHHBIC
NPU3HAKH BHUPYCOB, KIETOK IPOKAPHOT U IYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OMOTeOIIeHO30B U IKOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BeIIeCTB W TPEBpAIICHUS DHEPTrUU B KIIETKE,
(dboToCHHTE3a, IUIACTHYECKOTO M JHEPreTUYECKOro
oOmeHa, XEMOCHHTE3A, MHTO3a, Meio3a,
OTLIIOJIOTBOPEHUS, pa3BUTHUS 5 Pa3MHOKEHUS,
WHAMBHUIYAILHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEeHe3a),
O00prOBI 32 CyIIECTBOBAaHHE, ECTECTBEHHOTO OTOOpA,
BHUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K
Cpegle O6I/ITaHI/I5[, BJIMSAHHA KOMIIOHCHTOB OJKOCHCTEM,
aHTpOHOl"eHHI)IX I/I3MeHeHI/II\/'I B JOKOCHCTEMaAX CBOCI>'I
MECTHOCTH, KpPYroBOpOTa BEIIECTB M IPEBpAIICHHE
sHeprum B 6uocdepe;
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- chopMupoBaTh yMEHHUS TPUMEHSTH IOJy4YECHHBIC
3HAHUS JUISI OOBSICHEHHS OMOJIOTMYECKUX IPOILIECCOB H
SIBICHUHM, U1 IIPUHATHS IPAKTUYECKUX PEIICHUH B
MOBCEJTHEBHOM  JKM3HM C  LeNbl0  obecredeHust
0€30IIaCHOCTM ~ CBOEr0  3[0pOBbsl M 310POBBS
OKpY’KaloIIKX JIoAeH, coOIoIeHUsI 3J0pOBOro o0pasa
KU3HU, HOPM I'PaMOTHOIO IIOBEICHMS B OKpYXKaroUIeH
OPUPOAHON  cpele;  MOHMMaHUE  HEoO0XOAUMOCTH
UCTIOJIB30BaHUS JIOCTH)KEHUH COBPEMEHHON OHOJIOTHH U

OMOTEXHOIOT UM JUTS palMOHAIBHOTO
IIPUPOIOIIOIb30BAHMS; yMeHue HCIIOJIB30BAaTh
COOTBETCTBYIOIIINE apryMEHTHI, OMOJIOrMYECKYIO

TEPMHHOJOTHIO W CUMBOIMKY JUIS JIOKa3aTeJIbCTBa
pPOJCTBA OPraHU3MOB PA3HBIX CHUCTEMAaTUYECKUX TPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOMTAaHUSI, €AMHCTBA
YeIIOBEYECKMX pac; HEO0OXOJUMOCTH 3JI0pOBOr0O 00pasa
KU3HU, COXPaHEHUS pa3zHOOOpa3usi BHAOB U IKOCUCTEM,
KaKk  YCJOBHS  COCYIIECTBOBAaHMSI  TPHUPOABI U
YeJI0BEYECTBA;

- chopMHUpOBATh YMEHHUS periaTh OMOJIOTUYECKHE 3a]a4uH,
COCTaBJISITh TEHOTUIMYECKHE CXEMbl CKPEUTUBAHUS IS
pa3HbIX THUIOB HACJIEJIOBAHMS MPU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXEMbl IIEPEHOCAa BEUIECTB U DSHEPrUU B
9KOCUCTeMax (LIeMU MHUTaHUs, MHUIEBbIE CETH), BBISIBIATH
MPUYUHHO-CIIEJACTBEHHBIE CBSI3M MEXKIY HCCIEAyEeMbIMU
OMOJIOTHYECKUMHU 00BEKTaMH, MPOIECCAMU U SBJICHHUSIMU;
JIeNaTh BBIBOJIBI U TTPOTHO3bI HA OCHOBAHWH MOJTYyYEHHBIX
pe3yJIbTaTOB;

- chopmMupoBaTh yMEHHS KPUTHYECKH OIICHUBATH
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nH(bOopMaIHIO OHOJIOTHYSCKOTO coJiepKaHusl,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3ITMUYHBIX
HMCTOYHUKOB (CpeACcTBa MaccoBOW MH(OpMAIIUU, HAYIHO-
MONYJIIPHbIE MaTepUabl); HHTEPIPETUPOBATH ITUUECKUE
aCIeKThl COBPEMEHHBIX HCCJICAOBAaHUN B OHOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH;, PACCMaTPUBATh TJI00AIBHBIC
DKOJIOTHYECKHUE IPOOJIEMBI COBPEMEHHOCTH,
¢bopMupoBaTh IO OTHOIICHWIO K HHM COOCTBEHHYIO
MO3ULIUI0, YMEHUE OLIEHUBATh OSTUYECKUE aCHEKThI
COBPEMEHHBIX HCCIICIOBAaHUHA B 00JIACTH OMOTEXHOJIOTHH
u IeHETHYECKUX TEXHOJIOTHI (KJIOHMpOBaHUE,
HCKYCCTBEHHOE OTIOZIOTBOPEHUE, HarpaBJIEHHOE
W3MCHEHHE TEHOMa M CO3JIaHWEe  TPAHCTEHHBIX
OpraHU3MOB);

- chopmupoBaTh yMEHHUS CO3/1aBaTb COOCTBEHHBIE
NUCbMEHHBIE W  YCTHBIE COOOILIEHUS HAa OCHOBE
OMOJIOTHYECKOI uHbOopMaIUU u3 HECKOJIbKHX
WCTOYHUKOB, TPaMOTHO HCIOJb30BaTh MOHITHIHBINA
anmapat OUOJIOTHH;

- yMeThb BBUIBUTATh THUIIOTE3bI, TIPOBEPITH  HX
AKCTIIEPUMEHTAIBHBIMUA CPEICTBaMH, (DOpMyIHUpys IIEINb
MCCJIEI0BAHMS, AHAJIU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThHI
U JIeJaTh BBIBOJIBI;

- TNpPUHUMATh Y4YacTHE B Hay4HO-HCCIEI0BATEIbCKOM
pabote TO OHONOTWHU, DKOJOTUHU U  MEJIUIIMHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYyYHBIX OOIIECTB U
MyOJMYHO TIPEACTABIIATH TOJTYYEHHBIE DPE3YJIbTaThl Ha
YYCHHUECKUX KOH(PEPEHITUAX Pa3HOTO YPOBHS;

OK 02. Ucnionb3oBarth

B obnactu LHEHHOCTH HAYYHOT'O [TO3HAHUA:

- C(I)OpMI/IpOB aTb  YMCHHA  KPUTHUYCCKH  OLCHUBATH
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COBPEMEHHBIC
CpecTBa IOUCKA,
aHanmm3a u
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
po(hecCHOHATTLHOM
NESATCIIbHOCTH

- c(hOpMHPOBAHHOCTHL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTUSI HAYKH M OOIIECCTBEHHOU

KYJIBTYP,
MecTa B

MPAKTHKH, OCHOBaHHOT'O Ha Janore
CIOCOOCTBYIOIIETO
HOJIUKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOW M UYUTATEIBCKOH KYJIBTYPHI

KakK Cp€acTBa B3aHMOﬂCﬁCTBHﬂ MCXKAY JHOAbBMH W IIO3HAHHA

OCO3HAaHUIO CBOCTO

MUDA;
- OCO3HAHME LEHHOCTU HAy4YHOW MAESITEIbHOCTHU, TOTOBHOCTh
OCYIIECTBIISATh IIPOEKTHYIO u

ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

HCCICOOBATCIILCKYIO

OBnajsieHUe YHUBEPCAIBLHBIMH YUEOHBIMU ITO3HABATEIHLHBIMU
NENCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIeTh HaBbIKaMU MOJTY4YeHHs] HH(GOPMAIIUU U3 UCTOUYHUKOB
pa3HbIX OCYIIECTBIIATH
aHaJIM3, CUCTEMATHU3AIMI0 M HWHTEpPIpeTanui0 HHOOpMaLUu

TUIIOB, CaMOCTOSTEIIBHO IIOUCK,
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

- co3JaBaTb TEKCTbl B pa3jMYHbIX (opMaTax C Y4ETOM
Ha3Ha4yeHUs MH(OpMalUU U IIeJIEBOM ayIUTOpUHU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliy;

- OLICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTb MH(OpPMAINH, €
COOTBETCTBHUE IIPABOBBIM U MOPAJIbHO-ITUYECKUM HOpMaM;

- UCIIOJIb30BaTh cpelncTaa MH(POPMALMOHHBIX u
KOMMYHUKAI[UOHHBIX TEXHOJIOTMM B PEIICHMH KOIHUTUBHBIX,
KOMMYHUKAaTUBHBIX U

OpTraHHU3allMOHHBIX 3aaa4 (¢

CcOOIrOIeHNEM TpeboBaHU IPTOHOMUKH, TEXHUKU

0€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHUs, MPAaBOBBIX U
3TUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOW 6€3011aCHOCTH;

nH(pOpMaIIHIO OMOJIOrMYECKOro

BKIIIOHYAOIIYIO IICCBAOHAYYHBIC 3HAHUA W3 PaA3JIMYHBIX

CO/IepIKaHus,

HCTOYHHUKOB (CpelICTBa MAacCOBOM MH(pOpMAIHK, HAYYHO-
MONYJIIPHbIE MaTepUabl); HHTEPIPETUPOBATH ITUUECKUE
aCMeKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHUOJIOTHH,
MeJMIIMHE, OMOTEXHOJIOTHUH;

- MHTEPHPETUPOBATh 3TUYECKHUE ACHEKThl COBPEMEHHBIX
UCCJIEJIOBaHUM B OMOJOTHH, MEIUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh TI00ATBHBIE IKOJOTHUECKUE IMPOOJIEMBI
COBPEMEHHOCTH, (POpMHPOBATH MO OTHOLIEHUIO K HHUM

COOCTBEHHYIO TMO3HUIMIO0, YMEHHE OIEHWBATH STUUYECKUE

aCTIeKThl COBPEMEHHBIX HCCJIENOBaHMKH B  00xacTu
OMOTEXHOJIOTHH u TeHETUYECKUX TEXHOJIOTH
(KIOHUpOBaHME,  HMCKYCCTBEHHOE  OILIOJIOTBOpPEHUE,
HAlpaBlIEHHOE  W3MEHEHHWE TeHOMa H  CO3JaHHe
TPAHCTEHHBIX OPTaHU3MOB);

- chopmupoBaTh yMEHHUS CO3/1aBaTb COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OuoJI0rn4YecKon uHbopMaIuu u3 HECKOJIbKUX
WCTOYHUKOB, TPaMOTHO HCIOJb30BaTh MOHITHIHBINA

anmapat OUOJIoTHU
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- BJIaJIeTh HaBBIKAMH PACIIO3HABAHMS U 3aLIUTHl HH(POPMAIINY,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. DddexTrBHO

B3aUMO/ICIICTBOBATh U
paboratb B
KOJIJICKTHBE "

KOMaH/JC

- TOTOBHOCTh K CaMOpAa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-MCCIIeI0BATEIbCKOM,
MPOEKTHOM M COLIMATIbHOM JEATEIbHOCTH;

OBjiajeHue  YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH
JeHCTBUSIMMU

0) cOBMeCTHas 1eSITeJIbHOCTD.
- TMOHUMATh W WCIOJB30BATH IMPEHMYIIECTBA KOMAaHIHOH M
UHAUBUAYAJIbHON paboThI;

LEeH
U KOOPAMHHUPOBATH

- IMPpUHHUMATDH COBMECTHOI JCATCIIBHOCTH,

OpraHU30BbIBaTh JCUCTBUSA II0 €€
JIOCTHKEHUIO: COCTABJIATH IUIAH ACUCTBUM, pacpeaeisiTh PO
C yYeToM MHEHHMl Yy4YaCTHHKOB OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOTHI,

- KOOPIWHUPOBATh M BBIMOJHATH pPabOTy B  YCIOBUSIX
peabHOTrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYWIECTBJISITh TMO3UTHUBHOE CTPATETUYECKOE TMOBEJICHHUE B
Pa3IMYHBIX

BOO6pa)KeHI/IC, OBITh HWHHUIINATHUBHBIM

CUTYyallUsiX,  TPOSBIATH  TBOPYECTBO  H
OBananenue

AEeCTBUAMMU:
') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- NPUHAMAThb MOTHBBI W apryMEHTBHl JPYTUX IJIIOAEH Ipu

YHHBEPCAJIbHBIMH peryJIiTHBHBIMH

AQHAJIN3€E PE3yJIbTATOB JIEATEIBHOCTH;
- IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX JIIOAEH Ha OLUINOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHP C MO3UIUH JIPYTOTO

- chopmupoBaTh yMEHHUS CO3/1aBaTb COOCTBEHHBIC
NUCHbMEHHBIE W  YCTHBIC COOOIIEHHMS Ha OCHOBE
OHMOJIOTUYECKOM UHpOpMAITUU u3 HECKOJIbKUX
UCTOYHUKOB, TPAaMOTHO WCIIOJIb30BaTh ITOHATUHHBIN
ammapar OMOJIOTHH;

- yMeThb BBUIBUTaTh THUIIOTE3bI, TPOBEPITH  UX

IKCIIEPUMEHTAILHBIMHA CPEICTBAMH, (QOPMYIIUPYS IENb
WCCJICJIOBAHMSI, aHATM3UPOBAThH MOJYUYCHHBIC PE3YJIbTATHI
¥ JIeTIaTh BBIBOJIBL;

- NPUHUMATh YYacTUE B HAYYHO-HCCIIEIOBATEIHCKOM
pabore mo Owuonoruw,
NPOBOJMMON Ha 0a3e IIKOJBHBIX HAaydHBIX OOIIECTB U
NyOJIMYHO TIPEACTABIATh IOJIyYCHHBIC PpEe3yJbTaThl Ha
YYCHHUYECKUX KOHPEPEHIIUSIX PA3HOTO YPOBHS

3KOJIOTHH u MCAMIINHEC,
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YCJIOBCKA

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HaHUS 00
M3MEHEHUU KJIMMara,
MPUHIIUIIBI
OEPEIKITUBOTO
IPOM3BOJICTBA,

3P PEeKTHBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S

- ¢(hOpMHPOBAHHOCTH IKOJIOTUYECKOW KYIbTYPhl, TOHUMAaHUE
BIUSHUS ~ COLMAIbHO-3KOHOMMYECKMX  MPOIECCOB  Ha
COCTOSIHHE TPUPOJHOM M COLMAJIBHOM Cpeapl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;

- IJITAHUPOBAHUE M OCYILIECTBICHUE JCHCTBUI B OKpY’KarolIeit
cpele Ha OCHOBE 3HAHMS LeJell YCTOWYMBOIO pa3BUTHUA
YeJI0BEUeCTBa;

AKTUBHOE  HEMpUATHE  JACUCTBUN, NPHUHOCSAIIMX  Bpel
OKpYKaroIleH Cpese;

- YMCHUC IIPOTrHO3UPOBATH HCGHaFOHpI/DITHI)IC OKOJIOTHYECKHUE

MOCJICACTBHA MPECANNPHUHUMACMBIX I[CflCTBI/Iﬁ, npeaoTBpamiaTb

HX;

- pacIIMpeHHe ONbITa  JEATEIbHOCTH  SKOJIOTHUYECKOU
HAIPaBIICHHOCTH;

- OBJaJieHWE  HaBbIKAMH  Yy4eOHO-HMCCIIEeI0BATENbCKOM,

HpOCKTHOﬁ U COLIMAJIbHOM AEATEIbHOCTH

- BJAJETh CHCTEMOH 3HAaHMII 00 OCHOBHBIX METOHAX
Hay4YHOTO TIO3HAHMSI, HCIOJIb3YEMBbIX B OMOJOTHYECKUX
)KUBBIX OOBEKTOB |

HUCCIICAOBAaHUAX 9KOCHCTEM

(omucanue, W3MEpeHWE, TMpOoBeICHUE HAOIIOACHMIA);
crocobaMy BBISIBIIGHHS M OLIEHKH aHTPOMOTCHHbBIX
U3MEHEHUH B IPUPO/IE;

- YMeTh BBISBISATh OTJIWYHUTENbHBIE TNPU3HAKH JKHUBBIX
CUCTEM, B TOM 4YHUCJI€ TPUOOB, pAaCTEHH, )KHUBOTHBIX H
YeloBeKa; MPUCIOCOOIEHHOCTh BUJIOB K cpelie 0OuTaHus,

a0MOTHUYECKUX M OMOTUYECKUX KOMITOHEHTOB 9KOCHUCTEM,

B3aMMOCBSI3eH OpraHu3MOB B coo011ecTBax,
AQHTPOIIOTEHHBIX HM3MEHEHUIl B HKOCHCTEMax CBOEH
MECTHOCTH;

- yMeThb  BBLIEHATH  CYLIECTBEHHbIE  IMPU3HAKU
OMOJIOTHYECKUX IIPOLIECCOB: oOMeHa BEILIECTB

(Merabonn3m), MHOpMAIMM W TPEBPALICHUs SHEPTHUH,
OpokeHMsI, aBTOTPO(GHOrO M TeTepoTpPOHOro THUIIOB
MUTaHusI, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, ME03a,
ramMeToreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BUTHS, DPa3MHOKEHUS, WHIWBUAYAILHOTO pPAa3BHTHUS
opranuzMa (OHTOT€HE3a), B3aUMOJCHCTBUS T'CHOB,
rereposuca;  JACWCTBUH  HCKYCCTBEHHOTO  OTOOpA,
CTaOWJIM3UPYIOIIETO, JIBUXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O orbopa; AJJIONIATPUIECKOTO "
CHUMITaTPUYECKOT O BU000pa30BaHus; BIIMSIHUS
JBIDKYIIUX CHJI DBOJIONHMHM Ha TEHO(DOH] IOMYIISAINY;
MPHUCIIOCOOJICHHOCTH OpPraHU3MOB K cpene OOWTaHwWs,

YepeloBaHMs HANpPaBJICHUN HBOJIIOIUHU; KPYroBOpOTa
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BCIHICCTB U IOTOKA SHCPIru B 9KOCUCTEMAX

K 1.3

HpI/IMeHSITb MCTOJbI U CPCACTBA TEXHUYCCKOI'O KOHTPOJIA

Hagpiku:

oOecrieueHrss BHYTPEHHETO0 KOHTPOJIA KadecTBa U
0€30MacHOCTH MEUIIMHCKON e TeIbHOCTH

YmMenus:

MPOBOAUTH OTOOpP TPOO A ONpPENESNICHUS KadecTBa
MPEICTEPUIIN3ALUOHHON OYHUCTKHU
WU3IEIUN; OCYLIECTBIIATH COPTUPOBKY H  YIIAKOBKY

MCIULIMHCKHUX

MEIUIMHCKMX W3JCIUi B COOTBETCTBUHM C BHJOM
CTEepHIIN3aINH;

pa3Memiath ~ MHIUKATOpPbl B CTEpWIM3AaToOpax B
COOTBETCTBUM C WHCTPYKIIMEH TI0 TNPUMEHCHHUIO U
HOPMATHUBHBIMH TIPABOBBIMH aKTaMH; OCYIIECTBISATh
KOHTPOJIb PEKUMOB CTCPUITH3AIUY;
3HaHus:

METO/IbI KOHTPOJIS KaJyecTBa Te3UH(EKIHIH,
MPEICTEPHIIN3ANMOHHON  OYUCTKH H  CTEPHIU3AlNN
MEIUIIMHCKUX U3JeNNN; TPodeCCHOHATbHBIC PHUCKH,
BpE/JHBIE W ONACHBIC IPOU3BOJICTBEHHBIC (PAKTOPHI TIO
npopuiaro oTAeNeHus (MOApPa3ACICHUs) MEAUIIMHCKON
OpraHM3aly, TpeOOBaHUA OXpaHbl TPyAa, MOXKAPHOU
0€30MacHOCTH BCOOTBETCTBUH C HOPMAaTUBHBIMH
MIPABOBBIMU aKTaMH

K 2.2

KoHTposmpoBaTe IpoLecchl pa3BUTHSA

HaBpIku:

HCHOJIB30BAHNS MEIUITHHCKUX nH()OpPMAITMOHHBIX
CUCTeM U WH(POPMAIMOHHO- TENEKOMMYHUKAIIMOHHOM
cetu «MHTEpHET»

YMeHus:

HCIOJIb30BaTh B paboTe MEAUIIMHCKIE HH(POPMAITMOHHBIE
CHUCTEMBI U MH(POPMAIMOHHO- TEICKOMMYHHKAIIMOHHYIO
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CCTh ((I/IHTepHeT»;

KCIIONb30BaTh B pabOTE MEPCOHATBHBIE JIAHHEIC
MAllMeHTOB M CBEICHUs, COCTABJISAIONIME BpavyeOHYIO
TalHy

3HaHuA:

npaBwia paboOThl B MEIUIIMHCKUX HWH(DOPMAIMOHHBIX
cucteMax ¥ WH()OPMAIMOHHO- TEJIEKOMMYHHUKAIITMOHHON
cetu «VHTEpHETY;

OCHOBBI 3akoHojaTenbcTBa Poccuiickoit ®denepanuu o
3alUTe TEPCOHATBHBIX JIAHHBIX MAIMEHTOB U CBEACHUM,
COCTaBJISIONINX BpaueOHYI0 TalHy

I1K 3.1.

Cobupaths UCXOAHBIE TaHHBIE U1 Pa3pabOTKU MPOEKTHOM
JOKYMEHTAIlMU Ha UH()OPMALIMOHHYIO CUCTEMY.

Hagpiku:

POBEJICHUS MEPOTIPUSATUH 110 CAHUTAPHO-
TUTHUEHUYCCKOMY IPOCBEIICHUIO HACCTICHUS

YMenus:

IPOBOJIUTH WHIVBUIyaIbHOE (TpyrmmoBoe)
npo(UIaKTUYECKOEe KOHCYJIbTUPOBAHUE HACEIEHUS O
(dakTopax, CHOCOOCTBYIOIIUX COXPAHCHUIO 370POBbS,
(hakTopax pucka Jist 310pOBbs U Mepax MPOPUITAKTHKU
MPEAOTBPATUMBIX OOJIe3HEH

3HaHUS:

WHOOPMAIIMOHHBIE  TEXHOJIOTHH,  OpraHU3alMOHHBIE
(hOpMBI, METOBI M CPEACTBA CAHUTAPHOTO MPOCBEIICHUS
HACEJICHHUS,

IpaBuia MPOBENEHUS HHIWBUIYaIbHOTO M TPYIIOBOTO
MPOQHIAKTHIECKOTO KOHCYJIBTHPOBAHUS, COBPEMEHHBIC
HAay4yHO OOOCHOBaHHBIE PEKOMEHJALMU MO0 BOMPOCAM
JTUYHOMN THTHUEHBI, paroHaIBHOTO MTUTaHKS,
IJTAHUPOBAHUS  CEMbU, 3J0POBOTO  00pas3a  KH3HH,
(akTOopoB  pucKa I 370pOBbs;  3a0OJEBaHWS,
00yCJIOBJIEHHBIX 00pa3oM

YKU3HU YEJIOBEKA.
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[IK 3.2.

Pa3pabaTpiBaTh MPOEKTHYIO TOKYMEHTALIMIO HA pa3paboTKy
UH(POPMALIMOHHON CUCTEMBI B COOTBETCTBUU C TPEOOBAHUSIMHU
3aKa34yMKa

Hagbiku:

npoBeeHus: paboThl M0 (HOPMUPOBAHHIO U PEATH3ALUU
porpaMM 370poBOro o0pasza >KHU3HHM, B TOM 4YHCIE
MporpaMM CHIKEHHS MOTPEOIeHUsT alKkorois U Tabaka,
OpeaynpexaeHuss U OopbObl ¢ HEMEAMLHMHCKUM

noTpedieHreM HapKOTUYECKUX CpEeICTB u
MICUXOTPOIHBIX BEIIECTB
YmMmenus:

dbopmMHupoBaTh  OOLIECTBEHHOE MHEHHE B  IOJIB3Y
3I0pPOBOTO 00pa3a KU3HU U MOTHBHPOBATH NAIIUEHTOB HA
BEJICHUE 3JI0POBOTO 00pa3za KH3HH, WHPOPMHPOBATH
HaceJIeHWEe O MPOrpaMMax CHI)KEHUS Beca, MOTPeOIIeHUs
ankoroiii W Tabaka, MNPEAYNpeKIeHUS U OOphOBI C
HEMEIUIIMHCKUM TIOTPEOICHIHEM HApKOTHISCKUX CPEICTB
Y TIICUXOTPOITHBIX BEIECTB

3HaHus:

NPUHIUIBL  30POBOrO  o0Opa3a  KM3HHM, OCHOBBI
COXPAHCHHUS U YKPCIUICHUS 3]0POBbS;

(hakTOpHI, CIIOCOOCTBYIOIINE COXPAHECHUIO30POBBSI;
(opMBbI U METOABI PAOOTHI 110 (POPMHUPOBAHUIO 3I0POBOTO
o0pasa >KU3HH; TPOrpaMMbI 3I0POBOTO 00pasza XU3HH, B
TOM 4YHCIIe TPOrpaMMbl, HamlpaBlieHHbIE HAa CHIDKEHUE
BEca, CHIDKEHUE TMOTpeOsieHns ankoroys u Tabaxa,
npenynpexaeHne U 0opp0y ¢ HEMEeIUIUHCKUM
notpebiIeHneM HapKOTHYECKUX CpeICTB u
MICUXOTPOIHBIX

BEIIECTB
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2. CTpyKTYypa u cojep:kaHue 0011e00pa3oBaTeIbHON JUCITUNITTHHBI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 144
B T.4.

1. OcHoBHOe coaepkaHue 132
BT. 4..

TEOpeTUIeCcKoe o0ydeHne 76
MIPaKTUYECKHUE 3aHATHS 36
1a00paTOpPHBIE 3aHATHS 12
KoHTposibHBIE PabOTHI 8
2. KoncyabTanuu 6
3. IpomexyTouHas aTTrecTauus (AK3amMeH) 6

20



2.2. TemaTu4ecKMid IJIAH M CO/IEPKAHUE TUCIIUTIIMHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOLYJIb (IPU HAJIMYMH) 4acoB | KOMIIETeHUHH
1 2 3 4

Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA )KUBOTO 34

Tema 1.1. OcHoBHOE coep:kaHue 2

buoJjiorus kak TeopeTnueckoe o0yueHue: 2

Hayka JI-1 Buosaorust kak Hayka. CBsi3b OMOJIOTHH C IPYTUMHU HayKaMu: OnoXumusi, onodusnka, OMOHUKA,
resoreorpadus u 1p. Poib u mecto Guosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUDA. OK 02
3HaueHue Ouosornueckux 3HaHui. Vicropus 6uonoruu. 3HaueHue MUTOIOTUH JUIsl pa3BUTHS OMOJIOTHH U
MO3HAHUS TPUPOABL. METOABI IUTOIOTHH: MUKPOCKOMHS, XpoMaTorpadus, 3MeKTpodopes, MeTo1 MEUEHBIX
aToMoB, nuddepeHnnanbHoe HeHTPUPYrHpOBaHNE, KYIbTYpa KIETOK

Tema 1.2. O0mas | OcCHOBHOe coJepkaHue 2

xapakrepucTuka | Teoperudeckoe o0yueHnme: 2

KH3IHH JI-2 YpoBHu opranuszanuu 6uocucreMm. Paznoo6pasue 6uocucreM. Opranu3zaiusi OUOJIOrHYECKUX CUCTEM.
VYpoBHM OpraHu3aluy OMOCUCTEM: MOJIEKYISIPHO-TEHETUUECKUNA, OPraHOUAHO-KJIETOYHBIH, OpraHU3MEHHbIH, OK 02
MOMYJISUOHHO-BUIOBOM, SKOCUCTEMHBIN (OHoreoneHoTndeckuit), 6nocepusiii. Hayku, nsydaromue
Ouosiornyeckre 0ObEKThI Ha Pa3HbIX YPOBHAX OpraHU3aluy KU3HU. O0Ias XapakTepuCTHKA JKU3HH,
cBoiicTBa *UBbIX cucteM. [Iporieccel, mpoucxosmue B 6uocucreMax

Tema 1.3. OcHoBHOE coaep:xaHue 6

buojoruyeckn Teopernueckoe o0yueHnue: 2

Ba’KHbIC JI-3 Xumunueckuii coctaB kjieTku. Heoprannueckue BeniecTBa KIETKH, X OMOIOTHYECKast POJIb.

XHMHYCCKHE Opranuyeckue BeliecTBa KiaeTku. buonornyeckue nonumepsl. benku. Ctpykrypa u GyHKIUN OeaKoBOH

COCANHEHHUA MoJieKyJbl. DepMeHThI, MPUHIIMI UX ASUCTBUS. YTIeBoabl. bruonornueckue GpyHKIMH yriIeBOA0B. OK 01
Jlunuasl. OOmuit miad crpoerus. 'mapodunbHO-THApoPoOHBIE cBoiicTBa. Kitaccudukaryst Jumuaos. OK 02
buonornueckue ¢pynkuuu mununoB. AT®. Ctpoenne monekynsl AT®. buonornyeckue pynkunu ATD OK 04
IIpakTHyecKkue 3aHATHA: 2

I1-1 Posb GesikoB, YIJ1€BO/AOB U ’KMPOB B OPraHu3Me 4esioBeka. BuraMuHbI 1 OMOIOrYeCKH aKTUBHBIE
N00aBKH, UX 3HAYEHHE B )KU3HU OpraHu3Ma yeiioBeka. [ umo- u aBUTaMUHO3BI X MOCIIEACTBHUS.




[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Tpe3eHTalKeH, TOATOTOBIEHHBIX M0 MEPEYHIO HCTOYHHUKOB,
PEKOMEHIOBAHHBIX MPENOAABATEIIEM

JlabopaTopHble 3aHATHSA:

JlabopaTopnasi padora Ne 1. 'mapoguabHo-ruapododHbIe CBONCTBA JUIIHI0B
[TonroroBka BapuaHTOB OIIBITA, HAOIIOIEHUE U3MEHEHHSI PACTBOPUMOCTH JIUIHIOB, 3alIOJTHEHUE pabode
TaOJIUIBI, UHTEPIIPETALMs] HAOII0JaeMbIX SIBIEHUH, HOpMyIUpOBaHHUE BBIBOJOB

Tema 1.4.
CTpyKTypHO-
¢yHKuuoHaNbHASA
opraHu3anus
KJIETOK

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

JI-4 Knerounast teopus (T. LlIBann, M. Illnelinen, P. Bupxos). OcHOBHBIE 110J10KEHHSI COBPEMEHHOMN
KJIETOYHOU Teopuu. TUIIbI KIIETOK: SyKapuoTHUYecKas U Ipokapuoruyeckas. CpaBHUTEIbHAS
XapaKTePUCTHKA KJIETOK DYKApHOT (PaCTUTEIBHOM, JKUBOTHOU, TpHOHOI). CTpoeHUE MPOKAPHOTHUECKON
KJIeTKH. OCOOEHHOCTH CTPOEHUS reTepoTpo(HOM U aBTOTPOPHOI NPOKapHOTHUECKUX KIeToK. CTpoeHue
IU1a3MaTU4eCcKoil MeMOpaHbl. TpaHCHIOPT BELIECTB Yepe3 MIa3MaTUYeCKyt0 MeMOpaHy: MacCUBHBIN U
aKTUBHBIN. DHJOLUTO3: MUHOLUUTO3, (paronuro3. Jxk3ounuto3. O60104Ka WK KIeTouHas creHka. CTpyKTypa
U QYHKLUHU KJIETOYHOU CTEHKU PacTeHUH, rpuOoB

JI-5 Ctpoenne u pynkuun kiaerku. [{uronnasma. [lurozomns. Lutockener. OqnomeMOpaHHbie OpraHOUIbI
KJIeTKU: sHAoIuIa3MaTrueckas cethb (D11C), anmapar [Nonabaxu, 1M30C0MBI, TEPOKCUCOMBI, BAKYOJIH
pacTuTeNbHBIX KiIeTOK. CTpoeHue U GyHKIIUHA OJHOMEMOpPAHHBIX OPTAaHOUIOB KJIeTKH. KileTOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OPTaHOU/IbI KJIETKN: MUTOXOHJIPUH, TIACTU/IBI: XJIOPOIIACTHI, XPOMOILIACTHI,
TIENKOTUIACThI, UX CTpOeHUE U PYHKIUU. SMEpHBIi anmapar KJIeTKH, CTpoeHHe U (PyHKIUU.

HemeMmOpanHbie opraHOUIbI KIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN IIeHTp. OpraHouabl
JBUKESHUSI: PECHUYKH U KTYTHKU. CTpoeHue u PyHKIIMN HeMeMOpaHHBIX OPTaHOUIOB KIETKU

JlaGopaTopHble 3aHATHSA:

JlabopaTopnasi padora Ne 2. CTpoeHue KJIeTKH (pacTeHUs, )KUBOTHbBIE, TPUObI) U KJIETOYHBIE BKIIOUCHUS
(xpaxMai, KapOTUHOUbI, XJIOPOILJIACThI, XPOMOILIACTHI)

[Tpuobperenue onbiTa MPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBHITIOJIHEHUH JTaOOpaTOPHBIX padoT.
ITonroroBka MUKpOIpENnapaToB, HAOIIOAEHUE C TOMOILBI0O MUKPOCKOTIIA, BBISIBICHUE PA3TUYUNA MEKITY
M3y4aeMbIMU 00bEKTaMH, MHTEpIpeTalys HabIr01aeMbIX SBICHHH, (POPMYITHPOBAHUE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.

OcHoBHOE coaepxaHue

OK 01
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CrpykTypHO-
(pyHKkuMoHAIBHBIE
(axTops!
HACJIe/ICTBEHHOCTH

TeopeTnueckoe o0yueHue:

JI-6 Ctpoenue xpomocoMm, IHK n PHK. XpoMocomHbIi1 HA0OP KJIETOK, TOMOJIOTUYHBIE U
HErOMOJIOTHYHBIE XPOMOCOMBI, TaIJIONAHBIN U AMIIOMAHBIH Habop. Hyknennossie kucnotsl. JIHK u PHK.
Crpoenue HykinenHoBbIX KUcaoT. Hykneotuasl. KoMieMeHnTapHblie a30TUCTbIE OCHOBaHMS. [IpaBuio
Yapradda. Crpykrypa JIHK — nBoitnas cnupans. MectonaxoxaeHue u ouonoruveckue pyaknun JJHK.
JAHK-3kcneptuza. Buast PHK. @ynkiuun PHK B knetke

HpaRTn'{ecmle 3aHATHUSA:

I1-2 Pemenue 3a4ay4. Onpenenenne mocJiecA0BaTC/JIbHOCTH HYKJI€OTUI0B

OK 02

Tema 1.6.
IMpoueccsr
MaTPHUYHOI0
CHHTe3a

OcHoBHoOe coepkaHue

Teoperuueckoe odyueHnmue:

N

JI-7 Matpuunblii cuate3 JIHK — pensmmxanus. [Tpuamune permmkanun JIHK. Mexanusm periukanuu
JIHK. Penapanus JIHK (moperuiekaTuBHas, mocTperiekaTuBHas ). Peakiiuu matpuaHoro cuuresa. [IpuHmumm
KOMIUIEMEHTAPHOCTH B peakuusax marpudHoro cunresa. JJHK u rensl. ['eneTnyecknii Ko, ero CBOMCTBA.
Tpanckpunms — matpuubsiii cuate3 PHK. Tpancnsnus u e€ stansl. Y ciaoBus OnocuHTe3a Oenka.
Crpoenne T-PHK u xomupoBanue aMmuHOKuCIOT. Poite pubocom B OnocuHTe3e Oenka

HpaKTI/I‘{eCKI/Ie 3aHATHSA:

I1-3 Pemenue 3amau: Onpeaesienne nNocjae10BaTeIbHOCTH AMHHOKHCJIOT B MOJIeKyJ1e OesiKa.

OK 01
OK 02

Tema 1.7.
HexkaerouHble
(opmbl Ku3HU

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue:

JI-8 Bupychl — HeKJ1eTOYHBbIE (POPMBI KM3HU U 00JIMTaTHBIE Mapa3uThl. CTPOCHHUE MTPOCTHIX U CIIOKHBIX
BHPYCOB, pETPOBUPYCOB, OakTepuodaros. Kusnennsiit ukn JJHK-coxepxamux supycos, PHK-
coJiep>Kalnx BUPYcoB, OakTepuodaros. BUY, renaTut uenoseka.

baktepuun. Obmas xapakrepuctuka. [lonstue mramMM. Bupychl u GakTepuu: CX0/CTBA U pa3IudHs

IIpakTHYecKkHe 3aHATHSA:

I1-4 BupycHble u 6akTepuaiabHbie 3a001eBanusi. OO1IMe MPUHIIAIIB UCTIOJIb30BAHUS JIEKAPCTBEHHBIX
BemecTB. OCOOEHHOCTH MPUMEHEHHUST aHTHOMOTHUKOB.

[IpencraBnenne yCTHBIX COOOMIEHUN ¢ TPE3CHTAIMEH, TOATOTOBICHHBIX 10 MEPEYHIO HCTOYHUKOB,
PEKOMEHIOBaHHBIX MPEToAaBaTeIeM

OK 02
OK 04

Tema 1.8.
OO0MeH BelIecTB U

OcHoBHOe coaepkaHue

Teopernueckoe o0yueHnue:

OK 02
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npeBpalleHne
JHEPIruH B KJIETKE

JI-9 AccuMuasius U AMCCUMMIIALUS — IBe CTOPOHBI MeTado1u3Ma. Turbsl oOMeHa BEeLecTB:
aBTOTPOGHBIN 1 reTepoTPOHBII, a9pOOHBINH U aHAPOOHBINH. DHEpreTHYecKoe odecneueHne KISTKH:
npeBpamieHrne AT® B oOMeHHBIX nporieccax. DepMeHTaTHBHBIN XapaKkTep Peakluii KIeTOYHOTO
MeTabonusma

[Tnactuyeckuii ooMeH. @oTocuHTe3. XeMOCcHHTEe3. AHa’dpOOHBIN YHEPreTUIECKU 00OMeH. AHA3POOHBIE
opranusmsl. bpoxxenue, aBTOTpodHBIN U reTepoTpoHBIN TUIT MTUTAHUS. AHaIPOOHBIE MUKPOOPTaHU3MBbI
KaK 00BbEeKThl OMOTEXHOJIOTHH. DTallbl 3HEepreTuyeckoro oomena. I ukonus. buonoruueckoe okucieHue,
WM KJIETOYHOE JIbIXaHUE

Tema 1.9.
Ku3HeHHbIH
IMKJ KJIETKH.
Murto3. Meiio3

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me:

JI-10 KieTo4Hblii HUKJI, ero nepuoibl M peryasuus. [lepuonsl uatepdaspl ux 0cOOEHHOCTH.
HuddepeHunanus KIETKH U apecT KIeTOYHoro 1ukia. Jlenenue kietku — Muro3. CTaauu MuTOo3a U
npoucxosmue npoueccsl. Kapnokusnes u nutoknHes. buonornyeckoe 3HaueHne Muto3a. Meos —
penykuuoHHoe AeneHue kieTku. Craauu meiio3a. Meno3 — 0CHOBa I0JIOBOro pa3MHOXeHHUs. [loBenenne
xpomocoM B merio3e. Kpoccunrosep. brnonornueckuii cmpic meiiosza. dddextsr meitoza. Meiio3 B
JKNU3HCHHOM IUKJIC OPraHnu3MOB

OK 02
OK 04

KonTposbnas padéora Ne 1 MonekynspHblil ypOBEHb OpraHU3aLUU )KUBOI'O

Paznes 2. Ctpoenue u pyHKIMH OpraHusmMa

44

Tema 2.1.
Crtpoenne
opranuszma

Conepxanue

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00y YeH sl

JI-11 I'omeocTa3 opranu3ma M ero nojjep:kaHue B polrecce )KU3HEAeITeIbHOCTH. MHOTOKIETOUHbIE
opranusmsl. BzauMocBs3b yacTeil MHOrokJIeTOUHOro opranuzma. @yHkuus. Opraisl 1 CUCTEMbI OPTaHOB.
Arnmapatel Oprasos.

JI-12 DnuaeMun B MCTOPHUM YesloBedecTBa. BakuuHanmsa kak npoduiakTHka MH(EKIIMOHHBIX
3aboneBaHuid. TkaHU )KMBOTHBIX U yesioBeka. OpraHbl M CUCTEMbI OPraHOB )KMBOTHBIX U UEJIOBEKA.
3Ha4yeHue OIOPHI, ABWKEHHSI, TUTAHUS, IbIXaHUs, TPAHCIIOPTA BEILIECTB, BBICICHUS, 3alUThl. 3HAYCHHUE
MIPOSIBJICHUS Pa3IpAXUMOCTH U peryisinuu. CTpoeHue opranu3ma 4eaoBeka. TkaHHu, OpraHbl U CUCTEMBbI
OpTaHoOB.

OK 02
OK 04
K 3.1

OcHoBHOE COACPKAHUE NPAKTUICCKOI'O 3aHATHUA:

I1-5 Undexkuuonuble 3a00/1eBaHus 1 3nuaemMus. Teopus KIOHATBHO-CENEKTUBHOIO MMMyHHTeTa [1.
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Opnuxa, .. MeunukoBa. MH(peknonHble 3a001€BaHus U SnuIeMus. Baxkneilme snuieMu B UICTOPHH
yenoBeyecTBa. BakiuHanus Kak nporiakTHKa HH()EKIMOHHBIX 3a001eBaHUi.

[IpencraBnenne yCTHBIX COOOIIEHHH ¢ Tpe3eHTalNeH, TOATOTOBIECHHBIX 10 IEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MIPENOAABATEIIEM

Tema 2.2. Conep:kanue 2
DopmbI IIpodeccnonaibHO-OPHEHTHPOBAHHOE COAECPKAHUE TEOPETHYECKOI0 00yYeHUs 2
Pa3sMHOKeHHUs! JI-13 ®opmbl pa3zMHO:KeHHs OPraHu3MoB. becrionioe u moioBoe pasMHokeHue. Buasl 6ecronoro OK 02
OPraHu3MoB Pa3MHOXKEHHUS: IPOCTOE JIEJIEHNE HAABOE, IOUKOBAHUE, PA3MHOKEHHUE CIIOPAMH, BET€TaTUBHOE
pasMHOXeHue, pparmMeHTanus, KI1oHupoBanue. [lonoBoe pazMHOKEHHE.
Tema 2.3. OcHoOBHOE co/iep:KaHue 4
OnTorenes Teopernueckoe o0yueHue: 4
KUBOTHBIX U JI-14 T'ameTtorene3. Ctagumu sm0puorene3a Criepmaroreses 1 ooreses. CTpoeHHe IOJIOBbIX KIETOK. 2
YyeJI0BeKa OmotoTBOpeHue 1 YMOPHOHATIFHOE pa3BUTHE KUBOTHBIX. [lapTeHOreHes. OMOpuorenes. OK 02
JI-15 PocT u pa3Butue opranu3mMoB. [loctamOpronansueiii nepuos. [Ipsimoe u HenpsiMoe pa3BHUTHE. 2 OK 04
PazButne ¢ Mmeramop(ho30M y 6ECII03BOHOYHBIX M TO3BOHOYHBIX )KUBOTHBIX. CTaIuH MMOCTIMOPHOHAIEHOTO
pa3BUTHA y )KUBOTHBIX U 4yesioBeKka. [leprosabl oHTOreHesa yenoBeka. buonornueckoe crapeHUE U CMEPTb.
I'eponTOnorus
Tema 2.4. OcHoBHOE coaep:xaHue 2
OnTorenes TeopeTnueckoe o0yueHue: 2 OK 02
pacrenui JI-16 Pa3MHo:keHHe U pa3BUTHe pacTenmii. [ameropur u ciopodur. PazmHOXKeHNE U pa3BUTHE OK 04
Bojiopociei. PasMHOXeHHe U pa3BUTHE CIIOPOBBIX pacTeHU. Pa3MHOXKEHNE U pa3BUTHE CEMEHHBIX
pactenuii. Poct. [leproasl oHTOreHE3a pacTeHni
Tema 2.5. OcHoBHOE coaep:xaHue 2
OcHoBHBIE Teopernueckoe o0yueHue: 2
TMOHATHSA JI-17 'eHeTHKa KaK HAYKa 0 HACJIeICTBEHHOCTH M U3MEHYMBOCTH OpraHu3MoB. OCHOBHbIE
TCHEeTUKHU TeHETUYECKHE TTOHATUS U CUMBOJIBL. ['eH. ['enoTun. denoTun. AsuienbHbIe TeHBI. AJIbTepHATUBHBIC OK 02
Mpu3HAKW. JIOMMHAHTHBIN U PELIECCUBHBIN NpU3HAKU. ['OMO3HuroTa u rerepo3urora. Yucras TuHUA.
I'uGpuabl. OCHOBHBIE METO/IbI T€HETHKHU: THOPHI0JIOTUYECKUH, IIUTOJIOITMYECKHE, MOJIEKYIISIPHO-
TE€HETUUYECKUE
Tema 2.6. OcHoBHOeE coep:kaHue 6 OK 02
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3akonomepHoctu | Teoperuueckoe o0yuenme: OK 04
HACJIeI0BAHNUSA JI-18 3akonbl I'. Menaens. 3akoHOMepHOCTH oOpa3oBanus rameT. 3akoHbl I'. Menaens: MoHoruOpuHoe TIK 1.3
ckpenruBanue. [IpaBuno tomMmuHupoBaHus. 3aKOH €IMHOOOPa3usi NEPBOTO MOKOJICHUSI. 3aKOH pacIleTUICHUs
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTUOPUIHOTO CKpelIMBaHus. [ unore3a 4iucToThl ramer.
Ananuzupyrouiee ckpeniuBanue. Jurudpunnoe ckpemypanye. 3aKOH HE3aBUCUMOI'0 HaclleZIOBAHUS
npu3HakoB. [loaurnbpuaHoe Hacie0BaHUE U €r0 3aKOHOMEPHOCTH
JI-19 3aKkoH He3aBHCHMMOI0 HACJeT0BAHUS MPU3HAKOB. [lomurnOpuiHOE HACIEIOBAaHUE U €r0
3aKOHOMEPHOCTH.
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COACPKAHUE IPAKTHYECKOT0 3AHATHSA
I1-6 Pemrenue 3amau: OnpenesieHne BeposiTHOCTH BOSHUKHOBEHHUSI HACJIEACTBEHHBIX MPU3HAKOB ITPU
MOHO-, JTH-, IOJIATUOPUIHOM U aHAJM3UPYIOIIEM CKPEIINBAHNUN, COCTABICHHE TCHOTUITUICCKIX CXEM
CKpEIIMBaHUS
Tema 2.7. OcHoBHOE co/lep:KaHue OK 01
B3aumoneiicreue | TeopeTnueckoe ofyqeHmue: OK 02
Ir'€HOB JI-20 I'eHoTHNI KaK 1eJOCTHAsI cucTeMa. MHOXKeCTBeHHOE JielicTBHE reHOoB. [ ieioTpornus.
MHoO)eCcTBEHHbIN ajienu3M. B3aumoiericTBue aenbHbIX reHoB. KogomunupoBanue. Bzaumoercteue
HeaJuleNbHBIX TeHOB. KoMrementapHocTs. Onuctas. [lomumepust
Tema 2.8. OcHoBHOe coiep:KaHue
Cueniennoe Teopernueckoe o0yueHue:
HacJe0BaHHe JI-21 3akonbl T. Moprana. CuernseHHoe Hacle0BaHNe TeHOB, HAPYIIIEHUE CLETIIIEHUS. XPOMOCOMHAS OK 01
NPU3HAKOB TEOpHsl HACJIEACTBEHHOCTH. [ e HETHUECKOE KapTUPOBAaHUE XPOMOCOM. VCrionp30BaHne KPOCCUHTIOBEPA ISt OK 02
COCTABJICHHS TEHETUYECKUX KAPT XPOMOCOM K 2.2
IpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKAHNE IPAKTHYECKOT0 3aHATHSA:
I1-7 Pemenue 3amau: OnpenesieHue BOSHUKHOBEHHUS MPU3HAKOB MPH CLHENJIEHHOM HACJIeI0BAHUM.
CocrapneHre reHOTUIMMYECKUX CXEM CKPELIUBAHUS
Tema 2.9. OcHoBHOE coep:xaHue
I'enernka nmoJia Teopernueckoe o0yueHue: OK 01
JI-22 XpoMoCOMHBIii MeXaHU3M omnpe/eTeHusi MoJa. AyTOCOMBI H TTOJIOBBIE XPOMOCOMBI. ['oMoraMeTHBIN OK 02

U TeTeporaMeTHbI noj. ['eHeTnyeckas CTpyKTypa MoJoBbIX XpoMocoM. HacneoBanue nmpu3Hakos,
CLIETIJIEHHBIX C MTOJIOM
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IIpakTHYecKkHe 3aHATHSA:

I1-8 Pemienue 3a4ay4. Onpeuenenne HAaCJICACTBCHHLIX IIPU3HAKOB, CHCIVICHHBIX C MIOJIOM. CocraBicHue
TFCHOTUIIMYCCKHUX CXEM CKPCIIUMBAHUA

Tema 2.10.
I'eneruka
yeJI0BeKa

OcHoOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

JI-23 MeToabl n3yyeHus reHeTUKH YesnoBeka. Kapuorun yenoeka. MeToabl H3y4eHUs! TEHETUKH
YeNIOBEKa: TCHEAJOTHICCKUH, OTM3HEIIOBBIN, IIUTOTCHETUICCKIN, OMOXUMUYCCKHIA, TOMYISIIMOHHO-
craructuueckuii. Hacnencrenusie 3a00neBanus yenoBeka. [ eHHbIe B XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
Bonesnu ¢ HacneACTBEHHOM PEIpacnoIOKEHHOCThIO. 3HAUEHNE MEIUIIMHCKON T€HETUKH B
MPEeIOTBPALCHUH U JICYCHUU TeHeTHYEeCKUX 3a00JIeBaHUI YeTTOBeKa

IIpakTH4yecKkue 3aHATHS:

I1-9 Pemenue 3amau: Onpenenenne BOSHUKHOBEHUSI HACIEACTBEHHbIX IPU3HAKOB, UCIIONIb3YS METObI
TEHETUKH YEJIOBEKa, COCTABJIICHHE T€HOTUITMYECKUX CXEeM CKpemuBaHus. [IpencraBienne ycTHBIX
COOOIICHUH C Mpe3eHTaIel O HACIEACTBEHHBIX 3a00JICBaHHUSX YEIOBEKA

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOE€ CoacCpKaHuEC

Teoperuueckoe odyueHnmue:

JI-24 B3auMojeiicTBHe FeHOTHIIA U cpebl pu GopMupoBannu ¢peHoTUna. M3MeHUNBOCTh ITPU3HAKOB.

KauecTBeHHBIC U KOJTUYECTBCHHBIC IIpHU3HAKH. Buapl 13MEHUMBOCTH: HACJIEACTBEHHAS U HEHACIICACTBCHHAS.

3aK0oH TOMOJIOTHYECKUX PsIIOB B HacheacTBeHHoU n3menunBoct (H.W. Basuios).

Monudukanonsas, win GeHOTUIINYeCKass K3MEHYMBOCTh. Poib cpepl B MOAN(PUKAITMOHHOMN
n3meHunBocTH. Hopma peaknun npusHaka. BapuanmoHHbIN psg M BapUALIMOHHAS KpUBas. XapaKTepUCTUKA
MOIU(PUKAITMOHHON U3MEHUYNBOCTH

HacnencrBenHast, Wiy reHOTUIINYECKass U3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYUBOCTb.

MyTtannoHHast ©'3MEHYUBOCTb. BUbl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [[pnunHbI
BO3HUKHOBEHHUS MyTallui

IIpakTHYecKkHe 3aHATHSA:

I1-10 Pemenue 3a1a4d: OnpeaeneHue TUNA MYTAlMU TIPH TTepe1ade HACICACTBEHHBIX TPH3HAKOB,
COCTaBJICHHE T€HOTUITUYECKUX CXEM CKpEIIMBaHUSA

OK 01
OK 02
OK 04

Tema 2.12.
Cenexkuus

OcHoBHOE coaepxaHue

Teopernueckoe o0yueHue:

OK 01
OK 02
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OpraHu3MOB

JI-25 Cesiexuusi kKak Hayka. MeTosbl celeKIIMOHHOM paboThl. ['eTeposuc u ero npuynHbl. VIcKyccTBEHHBIH
0TOOP: MacCOBBIM U MHIUBUAYAIBHBINA. DTarbl KOMOMHAIIMOHHOH cenekiun. CopT, mopo/ia, TaMM
ANropuTMBI pelIeHHE 3a/1a4 Ha ONPEESIEHNE BO3MOKHOIO BO3SHUKHOBEHMSI HACIIEICTBEHHBIX IPU3HAKOB 110
CEJIEKLIUH, COCTABJIICHUE T€HOTUIINYECKUX CXEM CKPEIIMBAHUS

Konrposabnas padora Ne2 CrtpoeHue u QyHKIIMH OpraHr3Ma

Pa3znea 3. Teopusi 3BoJIIOUU

16

Tema 3.1.
Hcropus
3BOJIIOLIOHHOI 0
yuyeHust

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

JI-26 JBolouMoHHbIe KOHUEeNIUN. [ 'paxyanuctiudeckas sBorornronHas konmnenus JK.b. Jlamapka.
JBmxymue cuibl 3Boionuu. Kpeanronusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3nHaueHue ais
(dhopMUpOBaHUS UIEU IBOTIOIIUN

[IpenmnochuIKu BOZHUKHOBEHUS TapBUHU3MA. DBOIOIMS BII0OB B Ipupoe. boprba 3a cyiiecTBoBaHue.
EctectBennslit oroop. JJuBeprenius npu3HakoB U BU1000pa3oBanue. OCHOBHBIE MOJIOXKEHUS
cuHTeTHYeCcKO# Teopuu 3Boironun (CTI). Ponb 3BomonnoHHO# Teopun B HGOpMUPOBAHUH HAYIHOM
KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
Mukpo3Boaronus

OcHoBHOE€ CoAcCpKaHuEC

Teoperuueckoe odyueHnue:

JI-27 DBomonus. JIBH:KyIHE CHJIbI 3BOJIOHMHM. MUKPOIBOJIOIUS U MAaKPOABOIIOLMS KaK Talbl
HBOJIIOLIMOHHOTO Tporecca. ['eHeTnueckue OCHOBBI 3BOIOLUU. MyTaliuy 1 KOMOMHALIMHU KaK
3JIEMEHTApHbIN 3BOJIOLUOHHBINA MaTepuai. [Tomymsus kak aIeMeHTapHas eJUHUIA SBOIIOIUH.
JIBrokymue cuitbl ((hakTopsl) SBOOMUU. MyTallMOHHBIN MPOIECC 1 KOMOMHATUBHAS U3MEHYUBOCTD.
Murpanus. M3onsauus nonynauuii: reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoornyeckas
(penpoayKTHBHAs).

EcrecTBenHbIi 0TOOp — Hanpasisomuil pakrop 3Boronuu. bopr6a 3a cyliecTBoOBaHHE KaKk MEXaHU3M
JIeWCTBUS €CTECTBEHHOr0 0TOOpa B nomynauusax. Bug u ero kputepuu (nmpusHaku). BunoobpaszoBanue kak
pe3yJIbTaT MUKPOIBOJIIOLIMH.

OK 02

Tema 3.3.
MaxkposBosouust

OcHoBHOe coaepkaHue

Teoperuueckoe od0yueHue:

JI-28 MaxkposBononusi. /lokazaTejbcTBa IBOIONUH. DOPMBI 1 OCHOBHBIE HAITPABIICHHSI
MakpoaBoroiuu (A.H. Ceseprios). [TyTu gocTmkenust 6nomorudeckoro mporpecca: apomMopdos,

OK 02
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nauoanamnTanud, O6IJ_Ia$I ACTrCHCpalusl. MCTO[[BI HU3YUCHUA MAKPO3BOJIFOIIUU. 3akoH 3apOAbIIICBOTO
cxoxactea (3akon K. bapa). buorenerndeckuii 3axkoH (2. ['ekkens, . Mromiep). O0uue 3aKOHOMEPHOCTH
(mpaBuIa) HBONTIOIIUU

Tema 3.4.
Bo3nukHOBeHHE U
pa3BUTHE KU3HU
Ha 3emJie

OcHoOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

JI-29 Bo3HukHOBeHHUe ku3HU HA 3emJie. [ MTIOTE3bI M TEOPUU BO3HUKHOBEHUS KU3HU HA 3eMIIe:
KpealuoHN3M, CaMOIIPOU3BOJIBHOE (CIIOHTAHHOE) 3ap0>KIEHUE, CTALlMOHAPHOE COCTOSTHUE, ITaHCIIEPMUSI,
6uonon3. Hayano opranndeckoii sBomonnu. [losiBieHne nepBpIX KIETOK. DBOJIOLH MeTaboIn3Ma.
OBosntonus nepBbixX KieTok. [IpokapuoTs! u 3ykapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX LIapPCTB AYKapHUOT.

OcHOBHBIE YepThI IBOJIOLUU PACTUTENHHOTO MUPa. OCHOBHBIE YEPTHI IBOJIOLUHU )KUBOTHOTO MHUPA

IIpakTH4yeckue 3aHATHS:

I1-11 Pa3BuTus opranuydeckoro mupa. [IpencraBieHue yCTHOro COOOIIEHUS U JICHTHI BpEMEHH 110
OCHOBHBIM dTarlaM BOSHUKHOBEHHS M PA3BUTHUS KUBOTHOTO M PACTUTEIHLHOTO MUPA, MOJATOTOBJIECHHBIX 10
MEPEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPETOaBaTeIeM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJI0BeKa —
aHTpOIOIeHe3

OcHoBHOE€ CoAcCpKaHuEC

Teoperuueckoe od0yueHnmue:

JI-30 AuTpomnoJsiorusi — Hayka o yejoBeke. CucreMaTHueckoe nojioxkeHue yeiaoBeka. CXoAcTBO yeloBeka
C )KUBOTHBIMU. OTJINYMS YEIOBEKA OT JKUBOTHBIX. [IpAMOX0KI€eHNE ¥ KOMITJIEKC CBSA3aHHBIX ¢ HUM
MIpU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHATIBHOU cucTeMbl. COOTHOIIEHHE OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

OcCHOBHBIE CTaJJH AaHTPOIIOTeHe3a. [IpuonuTeKn — MpeJKu YeI0BeKa 1 YeI0BEKOOOPa3HbIX 00€3bsH.
[IporoanTpomn — npe/iIecTBEHHUK YelloBeka. ApXaHTpon — ApeBHeN M yenosek. [laneoantpon — apeBHU
yenoBeK. HeoaHTpoI — 4esoBeKk COBPEMEHHOTO THITA. DBOIIOLUSA COBPEMEHHOTO YEJIOBEKA.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PACK: €BPONIEOUHAS (eBpa3niicKas), Herpo-aBCTPaION IHAS
(9KBaTOpUANbHAs ), MOHIOJIOUAHAS (a3MaTCKO-aMepUKaHCKas). Bpemst 1 MeCcTo BO3HUKHOBEHHS
YeJI0BEUECKUX pac. ENMHCTBO YenoBeuecKux pac

OK 02
OK 04

IIpakTHYeckHne 3aHATHSA:

I1-12 Ilpoucxoxaenue 4ejoBeka. Bpems u myTH pacceneHus YenoBeka 1o rianete. Biwsiane
reorpaduyeckoi cpeabl Ha MOp(OTOTHIO ¥ PU3HOIOTHIO YETOBEKa
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3amuTa JeHT BpEMEHH U MEHTAJIBHBIX KapT B OpMaTe YCTHOTO COOOIIEHUS, TOATOTOBICHHBIX 10 IEPEUHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX IIpENoaBaTesieM
KonTpoubHas pabora Ne3 Teopernueckre acieKThl IBOJIIOLMU KU3HU Ha 3emiie 2
Paszngea 4. Dxojiorus 24
Tema 4.1. OcHoOBHOE co/lep:KaHue 2
IKOJIOTHYECKHE TeopeTnueckoe o0yueHue: 2
(axTopsI 1 JI-31 Ilpucnoco0/1eHUs1 OPraHU3MOB K *KH3HU B pa3HbIX cpegax. Cpeapl OOMTaHUSI OPraHU3MOB: BOJIHAS, OK 01
Cpeabl XKU3HU HA3eMHO-BO3/1yIIHAs, TOYBEHHAsI, BHYTpHOpraHu3MeHHasi. DU3UKO-XUMHUECKUE OCOOCHHOCTHU Cpe OK 07
obutanus opranu3moB. [lonsTie sxonoruueckoro axropa. Kimaccudukamnus sKom0rudaeckux (HhakTopos.
[TpaBuno munumyma 0. JIuGuxa. 3akon Tonepantnoctu B. llendopaa
Tema 4.2. OcHoOBHOE co/lep:KaHue 4
Honynsuus, TeopeTnueckoe odyueHnue: 2
coo0uecTBa, JI-32 Dkosoruyeckasi XapakTepUCTHKA BU/AA U MONMYJISIUU. DKOJIOTHYECKast HUIIA BUJIA.
IKOCHCTEMBbI DKOJIOTHYECKUE XapaKTepUCTUKH NomyJisiiiuu. CooOI1ecTBa u ’KOCUCTEMBI. BUOIIEH03 U €ro CTPYKTypa
(B.H. Cykaue). Csi3u Mex1y Opranu3Mamu B 6uorienose. CTpyKTypHbIE KOMIIOHEHTHI 9KOCHUCTEMBI:
IPOAYLIEHThI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BelecTB U MOTOK SHEPIUU B IKOCUCTEME. OK 01
Tpoduueckue ypoBHH. OK 02
AHTpONOTreHHbIE 3KOCUCTEMBL. ATposKOCcHCTEMbI. OTINYHS arpO3KOCUCTEM OT OMOreOEHO30B. OK 07
VYp6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM
IIpakTnyeckue 3aHATHA: 2
I1-13 Tpoguueckne uenu u cetu. OCHOBHBIE IOKA3ATENIN YKOCUCTEMBI. buoMacca u ipoTyKITHs.
DKOJIOTHYeCKHe MUpaMH/Ibl uucell, OuoMaccsl U 3Hepruu. [IpaBmiio nupaMuasl SHEPIUHU.
Pemenne mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110 IEPEHOCY BELIECTBA U DHEPIHH B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKHUX LIeTIel ¥ mupamMul OMOMAacChl U SHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue 4
Bunocgepa - Teopernueckoe o0yueHue: 2 OK 01
rj100aabHas JI-33 Buocdepa — :xkuBas 060.104ka 3emiu. Pazputue npencrasnenuii o 6uocepe B Tpynax B.M. OK 02
IKOJIOTHYECKAS Bepnanckoro. O6nactu 6uocdeps u e€ coctas. KuBoe BerecTBo 6Mocdepsl U ero QyHKINH OK 07
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH 6UOoCchepsl Kak r100aTbHON SKOCUCTEMBI.
Junamuueckoe paBHOBecue B Onocdepe. PurmudnocTs sBineruit B onocdepe. KpyroBopots! BerecTs u
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OHMOreOXUMHUYECKIUE ITHUKIIBI. I'moGannHBIE YKOJTOTHYECKIE HpO6HCMBI COBPEMCHHOCTHU M ITYTHU UX PCHICHUS

HpaRTn'{ecmle 3aHATHUSA:

I1-14 Pemenue npakTHKO-OPUEHTHPOBAHHBIX pacUeTHBIX 3a/1a4. [Jio0aabHbIe IKOJOrHYecKe MPo0JieMbl

U MYTH UX pelleHust

Tema 4.4. OcHoOBHOE co/lep:KaHue

Bunsinue TeopeTnueckoe o0yueHue:

AHTPOINOI€HHbIX JI-34 AuTponorenHbie Bo3eicTBUA Ha Guocepy. 3arpsi3HEHNUS KaK BUJ aHTPOIIOT€HHOTO BO3ACHCTBUS

(¢axTopos Ha (xumuueckoe, pusuuecxoe, buonocuueckoe, omxoovl NPOU300CmMaa u nompeodienus). AHTPOTIOTCHHBIC OK 01

onocdepy BO3JICHCTBUS Ha aTMocdepy. BoznelicTBus Ha Tuapochepy (3aepsasHenuss u ux uCmoYHUKU, UCTNOUWeHUs OK 02
600). BozaeiictBus Ha utocdepy (deepadayus nouesl, 8030eticmaue Ha 20pHbie NOpood, Heopa). OK 04
AHTpOTIOTeHHBIE BO3JICHCTBUS Ha OMOTHYECKUE COOOIIECTBA (1eca u pacmumeibHbie cO0Ouecmaa, OK 07
HCUBOMHBLL MUD) IK 2.2
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOI0 3aHATHSA:
I1-15 Pemienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHuil: PanimoHanbHoOe HCI0/Ib30BaHUe
NPUPOabI

TeMma 4.5. OcHoBHOE co/lep:KaHue

Bausinue Teopernueckoe o0yueHue:

COLMATBHO- JI-35 3n0poBbe u ero cocrapjsiiomme. QakTopbl, MOJIOKUTEIBHO U OTPULIATETIBHO BIUSIOLINE HA

IKOJOTHYECKHUX OpraHu3M uesoBeka. BpeqHble mpuBBIUKY: TOCHEACTBUS U NTpodunakTuka. [Ipobiema TeXHOTeHHBIX

(paxTopos Ha BO3JICHICTBUI HA 3/10pOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE MOJISI, OBITOBAsI XUMHUS, U30BITOUHBIE IIYMBI,

310pPOBbeE paauanyd v T.11.). AanTaius OpraHu3Ma 4ejnoBeKka K (hakTopam OKpy Karolleil cpebl. 3aluTHbIE

yeJioBeKa MEXaHHU3MBbl OpraH1u3Ma 4ejaoBeKa. 30pOBbe U PA0OTOCIIOCOOHOCTS.
JI-36 IlpuHuunsl popMUpOBaHUs 310poBbecheperaioniero nopeaeHusi. Gusnueckas akTUBHOCTb U
310poBbe. ['pynnel 310poBba. OCHOBBI 3aKaIMBaHUsA. bHOXNMUYECKUE ACTIEKTHI PALlMOHAIBHOTO IUTAHUS.
IIpaBuia 6e30mMacHOrO UCIOIb30BaHUS OBITOBBIX TPHUOOPOB U TEXHUUECKUX YCTPOICTB
IIpakTHYeckHne 3aHATHSA: OK 02
I1-16 Onpenenenue cyToYHOro panuoHa nutanus. Co3nanue WHANBHIYaTbHOMN MaMSITKH 110 OK 04
OpraHu3aIyy PallMOHATBFHON (PU3NUECKONW aKTUBHOCTH OK 07
JlabopaTopHble 3aHATHS K 3.1

JlabopaTopnasi padora Ne 3. Anantanusi oprann3Ma 4ejoBeka K pakropam oKpy:Kawuiei cpeabl

31




N3yueHne MeXaHU3MOB alallTallid OPraHU3Ma 4eJIOBEKa K HU3KUM U BBICOKUM TeMIIepaTypaM U
00BSICHEHHUE MOJTyYCHHBIX PE3Y/IbTATOB U (POPMYIMPOBAHUE BHIBOJIOB (TMCHMEHHO) C UCIOIB30BAHUEM
Hay4HbIX [IOHATUH, TEOPUHI U 3aKOHOB

Kontpoabnas padora Ne4 TeopeTnueckne acClieKThl SKOJIOTUU 2
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepKaHMe (COJEePKAHUE TPUKJIATHOTO MOXYJIs)
Pasngea 5. Buosiorus B :Ku3HHU 4
Tema S5.1. Conepxanue 2 OK 01
buorexnonoruu B | Teopernueckoe o0yueHue: 2 OK 02
KM3HHM KaxKA0ro JI-37 BuoTeXHOJIOTHs KAK HAYKAa U MPOU3BOJACTBO. Pa3BuTre OMOTEXHOJIOTHH B 00JIACTH METUIIUHBI U OK 04
[IPUMEHEHHE UX B )KU3HU Y€JI0BEKa, MOUCK U aHan3. OCHOBHBIE HAIIPABIICHUS] COBPEMEHHOMN IK 2.2
O6uoTexXHOJI0ruU. MeTo 1l 6M0TEXHOIOTHMU. OOBEKTHI OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOIMUECKUX U
TeHEeTUYECKUX dKcrepuMeHToB. [IpaBuiia noucka u aHaau3a OMO3KOIOrHYecKoi MHOpMaIK U3
Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTepaTypa, CpeCTBAa MacCOBON MH(POPMAIIH, CETh
WNutepuer u apyrue)
Tema 5.2.1. buorexHoJiorun B MeiMMHe 2
Tema 5.2.1. Conep:xkanue 2 OK 01
buorexnonoruu B | [IpakTuyeckue 3aHATHSA: 2 OK 02
MeaMUHe U I1-17 Pa3BuTHe 6MOTEXHOJIOTHIi B 00,1aCTH MeIMIIUHBI U TPIMEHEHNE UX B )KU3HU YETIOBEKA, MIOUCK U 2 OK 04
(hapmanun aHaJIM3 UH(OpPMAaLMY U3 Pa3IMYHbIX UCTOYHUKOB (HayyHas U yueOHO-Hay4dHas JIMTepaTypa, CpeacTBa K 3.2
MaccoBoi uHpopMmaluu, cetb IHTEpHET U ipyrue) K 2.2
Keiicbl Ha aHanu3 HHPOpPMAIMK O Pa3BUTHH OMOTEXHOJOTUI B MEIULIMHE U (papMauu (110 TpyIIam)
3amura keiica: [IpencTaBieHue pe3yabTaToOB pelIeHHs KeHcOB (BBICTYIJICHHUE C Npe3eHTalueil)
Pa3nes 6. Bnoskosornyeckue uccae10BaHust 10 OK 01
Tema 6.1. OcHoBHOE coaep:xaHue 4 OK 02
OcHoBHBbIE Teopernueckoe ofyuenue: 2 OK 04
METOABI JI-38 MeToabl 0M03K0JIOrMYeCKUX MCCJIeOBAHUIL: TT0JIEBbIE, JIAOOPATOPHBIE, SKCIIEPUMEHTANILHBIE. OK 07
OMOIKOJOTHIECKH | N[oHUTOPHHT OKPYXKAIOIIEH CPE/IBI: TOKATbHbIH, PErHOHANBHEIN 1 r100aIbHbI. HaydHbiil MeToI.
X MCC/IEIOBAHMEA | Meropl TOKCKA, aHATH3A M 00PAGOTKH HH(POPMAIIMH O MPOEKTE B PA3MUIHBIX HCTOUHHKAX.
JlaGopaTopHbIe 3aHATHSA: 2

JlaGoparopHas padora Ne 4. BiusiHue MyTareHOB Ha )KUBbI€ OPraHU3MBbl.

32




ITocTaHoBKa LienH, 3a/1a4, BBIABM)KEHNE THIIOTE3bI, IPOBEJEHUE IKCIIEPUMEHTA 10 ONIPEAEICHUIO
ONITUMAJILHBIX YCIIOBHI JJIsl pOCcTa M (PU3HOIOTUYECKON aKTUBHOCTH APOOKEBBIX KJIETOK. BrisiBieHue
3aKOHOMEPHOCTEH, (OPMyITUpPOBAaHIE BHIBOJOB U IIPOTHO30B.

Tema 6.2.
buoskosornueck
Uil IKCIIEPUMEHT

OcHoOBHOE co/lep:KaHue

I[IpakTHyeckoe 3aHATHE

I1-18 Bausinue BpeAHBbIX BelIeCTB HA POCT U Pa3BUTHE.

O0630p TeM y4eOHO-HCCIeI0BATENbCKIX MPOEKTOB. BEIOOp yueOHO-HCCIIeI0BATENBCKOTO MMPOEKTA U3
npeaaoKeHHbIX. POpMUPOBaHNE KOMaHAbI IPOEKTAa. AJITOPUTM BBIIIOJHEHUS POEKTA.

Ilepewiti sman 6vlnoaHeHUs NPOEKMA:

O6ocHOBaHME aKTYalIbHOCTH BBIOPaHHOM TeMbl. BrisBiieHne npobieMsl uccienoBatus, GopmMyaupoBaHue
runoressl. Beibop MeTonoB nccienoBanus. Beibop Touek ordopa mpod Ha TEPPUTOPHH HCCIETOBAHUS.
[TocranoBka neneit u 3agau uccnenoBanus. OnpeaeneHue GopMbl MPEICTABICHUS PE3yIbTaTOB
uccinenoanus. OnpeaencHe STaloB U COCTABIICHUE TUIaHA UCCIIEIOBAHUS

JlabopaTopHble 3aHATHUS

JlabopaTopHas padora Ne S. [IpoBeeHne 3KkcriepuMeHTAa M0 BJAMSHUIO BPeIHbIX BElleCTB HA POCT H
pa3BuTue.

Bmopoti sman evinonnenus npoexma: mOAroTOBKa HEOOXOAMMON MOCYIbI M MaTepHala AJsl SKCIEPUMEHTa,
MPOBEJICHUE IKCIIEPUMEHTA, TIePHONYecKast MPOBepKa TEUCHUS SKCIIEPUMEHTa/ cOOp MaTepuania B
BBIOpAHHBIX TOYKaX 0TOOpA Mpod

JlaGopaTopHas padora Ne 6. Ouenka kayecTBa OM03KOJIOTHYECKOr0 aHAJIN3A. 3aMTA MPOEKTA.
Tpemuii sman @vinoaHeHus: npoekma. TONTYyYeHNE EPBUYHBIX SKCIIEPUMEHTAIbHBIX TaHHBIX, IPOBEACHNE
CTaTUCTUYECKOM 00paOOTKU MOJTyYEHHBIX JAHHBIX

Yemeepmuiii sman 6blNoaHEeHUsI nNPOeKMma. BbIIBIEHUE 3aKOHOMEpPHOCTEHN, (OPMYIMpPOBaHUE BBIBOJOB U
IIPOrHO30B, OIIEHKA Ka4eCTBa UCCIIEyeMOro 00bEeKTa IO pe3yapTaTaM OM03KOJIOTHYECKOTO aHaIH3a.
[IpencraBnenue pe3ynbTaTOB BHIMOJIHEHUS YU€OHO-HCCIEI0BATENbCKUX MPOEKTOB (BBICTYIIICHHE C
MpEe3eHTALNEH )

OK 01
OK 02
OK 04
OK 07

KoncyabTanun

IIpome:xxyTouHast arTecTanus (3K3aMeH)

Bcero:

144
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3. YCJOBUSA PEAJIN3AIIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUTIINHBI

3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTEePHAJIbHO-TEXHUYECKOMY
odecneyeHnIo

Jlist peanuzaiy IporpaMMbl TUCHUATIIMHBI TIPETyCMOTPEH yIeOHbIN KaOUHET
ouonornu. OOopymoBaHWe y4eOHOro KaOWMHETa: pabodee MECTO MpernoaaBaTels;
MOCaJIOYHbIE MECTa IO KOJUYECTBY OOYYAIOIIMXCS; JIOCKAa KJacCHas;, HArJsIHbIC
mocoOuss (KOMIUIEKTBI Y4YEOHBIX TaOJWI], IUTAKAaTOB). TEXHUYECKHE CpeACTBa
OoOy4eHHs: KOMIBIOTEp C YCTPONCTBAaMU BOCHPOM3BEACHHS 3BYKa, IPUHTED,
MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM.

3.2. UudopmannonHoe odecnevyeHne peaan3anuu NporpamMmmbl
JIJIfl CTY1eHTOB M MpenojaaBareisi OCHOBHbIE HCTOYHUKH:

1. KoncrantnanoB B.M., Pe3anoB A.I'., ®aneena E.O. buomorus mis
npodeccuii U CenuaIbHOCTeH TEXHUUECKOTO U €CTECTBEHHO-HAYYHOTO
npodunei. -M.,000 "Uzparenwckuit nuentp"Axanemus", 2020r.

JlonoJHUTeIbHbIE HCTOYHUKHU

1. Teiimop M. buonorus: 8 3 1. T. 1 / . Teitnop, H. I'pun, V. Crayt; nox pen.P.
Comepa ; nep. 3-ro anri. u3a. — 1l4-e uzn. —M. : JlaGoparopusi 3HaHUH,
2022 — 454 c.

2. IlaBmoBa, E. U. Okoyiorusi: y4eOHMK U MPAKTUKYM [UJIi CPEIAHETO
npodeccruonanbHoro oopazoBanust / E. W. IlaBnoBa, B. K. HoBukoB. —
Mocksa: U3narensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o 6mocdepe: yueOHOEe mocobue s
cpennero mpodeccruonansHoro oopazosanus / O. 3. Epemuenko. — 3-e usn.,
nepepal. u non. — Mocksa: UzparensctBo FOpaiit, 2022. — 236 c.

4. bmuuaoB, JI. H. DOxkomorms: ydeOHOe 1ocoOmWe  IJIi  CpPEIOHEro
npodeccuonanbHoro oopaszosanus / JI. H. baunos, B. B. Ilonskosa, A. B.
Cemenua ; nmoj oo6mieit pexakuueit JI. H. baunoa. — MockBa: M3natenbcTBo
Opaiit, 2022. — 208 c.

5. bproxans, @. ®@. IIpomeinennas sxkosorus: yueonuk / @.®. bproxans, M.B.
I'padxuna, E.E. Cno6usikoBa. — MockBa: ®OPYM: NHDOPA-M, 2022. —
208 c.

6. Hecmenosa, H. H. Dkomnorus yenoBeka: y4eOHUK U MPAKTUKYM JJIS CPETHETO
npodeccuonansHoro obpaszoBanus / H. H. HecmenoBa. — Mocksa:
N3parenscTBo Opaitt, 2022. — 157 c.
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JJIeKTPOHHBbIE U3IaHUSA

1. buonorus. 10-11 xmacc (yrinyOsjeHHBIH ypOBEHB): YYEOHUK ISl CPEIHETO
obmero oopaszopanus / B. H. Speirun [u np.]; mox obmieit pexakuueit B. H.
Apwiruna. — 2-e u3a. — Mocksa: MznarensctBo HOpaiit, 2022, — 357 ¢. —
(Hapomnoe mpocsemienne). — ISBN 978-5-534-15630-0. — Tekcr:
anekTpoHHbIi // OOpazoBarenbHas maatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. O06yxoB, /I. K. buonorus: kiieTku U TKaHU: ydeOHOE MocoOue I CPETHETO
npodeccuonansHoro odpaszosanus / 1. K. O6yxos, B. H. KupunenkoBa. —
3-e u3n., mepepad. u gon. — Mocksa: U3natensctBo Opaiit, 2022. — 358 c.
— (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07499-4. —
Texcr: amextponnsnii // OOpasoBarenvHas tiatgopma IOpaitt [caitt]. —
URL.: https://urait.ru/bcode/494034

3. buonorus: y4eOHMK M TPAKTUKyM [JIsI CPETHET0 MpPOQPEeCCHOHATHHOTO
obpazosanwus / B. H. SIpeirun [u ap.]; nox penakuueii B. H. Speiruna. — 2-¢

u3a. — MockBa: MzparensctBo FOpaiit, 2022. — 378 c¢. —
(ITpodeccuonansuoe oobpazoanue). — ISBN 978-5-534-09603-3. — Texkcr:
anekTpoHHbidt // OOpazoBarenbHas miaatdopma IOpaitt [caitt]. — URL:

https://urait.ru/bcode/489661
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA

OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

KOHTpO.]Ib H OHOCHKA PC3YyJIbTaTOB OCBOCHMUA O6Hl€06p330B3TCJIBHOI?I JUCHHUITINHBI

PAaCKpBIBAKOTCS

qyepe3

JTUCLUTIIMHAPHBIC

PE3YyJIbTAThHI, HaIpaBJICHHLIC Ha

dbopmupoBanre 00X U MPOGHECCHOHATBHBIX KOMIICTSHITHH 0 pa3ziesiaM u TeMaM

coJiepKaHusl yueOHOro MaTepuara.

Oo0masn Pa3znea/Tema T oeHOYHBIX MePONIPUATHH
KOMIIeTEeHI U
Pazgea 1. Kinerka — KonTponbhas pabota «MoJeKysipHbIi
CTPYKTYPHO- YPOBEHb OPraHU3aL1H JKUBOT0»
(PYHKIMOHAJIBLHAS eJUHHIA
JKHBOT0
OK 02 Tema Nel.1. 3anonHeHrue TabauIbl C ONUCAHUEM
buonorus xak Hayka METOI0B MUKPOCKOIIUPOBAHUS C UX
JIOCTOMHCTBAMU U HEJJOCTaTKaMH.
3anonHeHue Tabnuibl «Bkiag yueHbIX B
pa3BUTHE OMOIOTUN
OK 02 Tema Nel.2. 3anonHeHne CPaBHUTEIHHOM TaOIUIIBI
OO1w1ast XxapaKTepUCTHKA )KU3HU | CXOZCTBA U pa3IMUYMil )KUBOIO U HE
KUBOT'O
OK 01 Tema Nel.3. OpoHTaTBHBIN OIIPOC
OK 02 buonornyecku BakHbIe Beinonnenue u 3amura 1ab0paTOpHBIX
OK 04 XUMHUYECKHE COCANHEHUS paboThI:
«[M'uapodunsHO-THAPOGOOHBIE CBOMCTBA
JUTHI0B»
OK 01 Tema Nel 4. OrneHrBaemasi IUCKYCCHS TTO BOTIpOcaM
OK 02 CTpyKkTypHO-QYHKIIMOHATIbHAS  |JIEKLUU
OK 04 OpraHu3aIus KIeToK Pa3paboTka MeHTalnbHOM KapThl MO
KJIaccu(UKAIUK KJIETOK U MX CTPOEHUIO Ha
IIPO- ¥ yKapUOTHUYECKUX U 110 LIapCTBaM B
MHUHHM IpyIax
Beinonnenue u 3amura 1ab0paTOpHBIX
pabor:
«CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE,
rpulOBbl) U KJIETOUYHbIE BKIIOYEHUS (Kpaxmal,
KapOTHUHOUbI, XJIOPOTLIIACTHI,
XPOMOILIACTBI)»
OK 01 Tema Nel.5. @pOHTAIBHBIN OIPOC
OK 02 CrpykTypHO-pyHKIHOHANIbHBIE |Pa3zpaboTka rimoccapus

(baI(TOpLI HaCJICACTBCHHOCTH

Pemienue 3aga4d Ha OIMPCACIICHUC
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OoCICA0BATCIIbHOCTU HYKJICOTUA0OB

OK 01 Tema Nel.6. Tect «lIponeccsl MaTpUYHOTO CUHTE3A»
OK 02 IIpoueccsl MaTpu4HOro cuHre3a | Pemienue 3aga4d Ha onpeneneHue
[0CJIEI0BATEIbHOCTH aMMHOKHUCIIOT B
MOJIEKYJIe OerKa
Pemienue 3anau Ha onpeneneHue
I0CJIEI0BATEIbHOCTH aMMHOKHUCIIOT B
MoOJIeKyJie Oellka B Cllydyae U3MEHEHUS
IIOCJIEI0BATEIbHOCTH HyKieoTn10B JTHK
OK 02 Tema Nel.7. OpoHTAIBHBIN OMPOC
OK 04 Hexknerounsie ¢popMbl KU3HA [ToaroroBka yCTHBIX COOOIIEHUH C
Ipe3eHTaluen (BUpycHble U
OaktepuanbHble 3a00meBanus. Oomme
IIPUHLIMIIBI UCTIOIb30BaHUS
JIeKapCTBEHHBIX BeliecTB. OcoOOEHHOCTH
MIPUMEHEHUS aHTUONOTHKOB)
OK 02 Tema Nel.8. OpoHTaATBHBINA OITPOC
OOMeH BelecTB U 3aroJHeHUE CPaBHUTENLHON TaOIHLIbI
IIpeBpallleHHe YHEPTUHU B KIIETKE | XapaKTepUCTUK TUIIOB OOMEHA BEILECTB
OK 02 Tema Nel.9. OO6cyxeHre o BOmpocam JISKIHH
OK 04 JKU3HEHHBIIN UK KJIETKHU. Pa3paboTka JIeHThI BpeMEHH )KM3HEHHOTO
Muto3. Meiio3 AKJIa
Paspnen 2. Ctpoenne u KonTtpoJabHas padora «CTpoeHue u
(yHKIMHU opraHu3Ma (GyHKLINU OpraHu3mMa
OK 02 Tema Ne2.1. OuenuBaemas IUCKyccus
OK 04 CrpoeHue opranusma PazpaboTka MEHTaIbHOM KapThl TKAaHEH,
OpraHoB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHusl, )KUBOTHbIE, YEIOBEK) C
KpaTKOM XapakTEepUCTUKON UX QyHKIUN
[ToaroroBka u mpecTaBiICHUE YCTHBIX
co00I1IeHUH ¢ pe3eHTanuel (MMMYHHTET,
UH(EKIMOHHBIE 3a00JIeBaHMs, STIHJIEMHH,
BaKI[MHAIINSA )
OK 02 Tema Ne2.2. OpOHTAIBHBIN OIIPOC
DopMBI pa3MHOKEHUS 3anonHeHHe TabIMIIbI ¢ KPaTKOM
OpPraHHU3MOB XapaKTepUCTUKON U TpuMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB
OK 02 Tema Ne2.3. Pa3pa0oTka JeHThI BpEMEHHU C
OK 04 OHTOreHe3 )KMBOTHBIX U XapaKTEPUCTUKOM ATAIIOB OHTOT€HE3a

YCI0BCKa

OTZIEJIbHOM TPYNIION JKUBOTHBIX U YEIOBEKa
10 MUKpOTpyHnam
Tect/onpoc
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OK 02 Tema Ne2.4. CocraBiieHHE )KM3HEHHBIX LIMKJIOB PACTEHUI

OK 04 OHTOreHe3 pacTeHH 10 oT/ie7aM (MOXOBHUIHBIC, XBOIICBUIHBIC,
NaropOTHUKOBUIHBIC, TOJJOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3paboTtka rioccapus
OCHOBHBIE TIOHATHSA T€HETUKHU Tect
OK 02 Tema Ne2.6. ®poHTaTIBHBINA OITPOC
OK 04 3aKOHOMEPHOCTH HacjenoBanus | TecT mo Bompocam JICKIHHU

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBECHUS
HACJICICTBEHHBIX TPU3HAKOB PH MOHO-,
JIv-, TOJIMTUOPUTHOM U aHATU3UPYIOIIEM
CKpPEIIMBAaHUH, COCTaBJICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 01 Tema Ne2.7. Tecr

OK 02 B3anmopencTere reHoB Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSTHOCTH BOZHUKHOBEHUS
HACJIE/ICTBEHHBIX [TPU3HAKOB IIPU
Pas3IMYHbBIX THIAX B3aMMOAEHCTBHS FC€HOB,
COCTaBJICHHUEC I'CHOTHUIIMYCCKUX CXEM

CKpEIMBaHUs
OK 01 Tema Ne2.8. Tecr
OK 02 CuernieHHOE HaclleZJOBaHNE Pa3pabotka rioccapus
NPU3HAKOB Pemenue 3amau Ha onpezaencHue

BCPOATHOCTU BOSHUKHOBCHHA
HACJICACTBCHHBIX IIPU3HAKOB IIPU
CIHOCIIJICHHOM HACJICAOBAHHUH, COCTABJICHUC
FCHOTUIIMYCCKHUX CXEM CKPCHIUBAHUA

OK 01 Tema Ne2.9. Tect

OK 02 I'eneTnka momna Pazpabotka rioccapus

Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHS
HACJIE/ICTBEHHBIX PU3HAKOB, CLEIIEHHBIX C
10JIOM, COCTABJIEHUE T€HOTUIMUECKHUX CXEM

CKpeILIUBaHUsA
OK 01 Tema Ne2.10. Tect
OK 02 I'eneTuka yenoseka Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BO3HUKHOBEHHUS
HACJIEICTBEHHBIX ITPU3HAKOB, UCIIOJIb3YS
METOJIbI TEHETUKHU YEJIOBEKA, COCTABJICHHUE
TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
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[ToaroToBKa YCTHBIX COOOIICHHUI C
Mpe3eHTAIMEH O HACIeACTBCHHBIX
3a00JIeBaHUIX YEIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUYMBOCTH |Perienue 3aja4y Ha onpeaesieHue TUIa
OK 04 MyTallUM IpU Tiepegadye HaclaeACTBEHHBIX
PU3HAKOB, COCTABJICHNE T€HOTUITHYECKUX
CXEM CKpEIIBaHUS
OK 01 Tema Ne2.12. Tect
OK 02 Cenexkuusi OpraHu3MoB Pa3zpaboTtka rioccapus
Pemenue 3agau Ha onpeneneHue
BO3MO>KHOT'O BO3HUKHOBEHHUSI
HAaCJEACTBEHHBIX MPU3HAKOB MO CENEKIINH,
COCTaBJICHHE T€HOTUITUYECKUX CXEM
CKpEIIUBaHUS
Pa3nen 3. Teopus 3BoJ1I0NMH Koutpoabsnas padora «Teopetnueckue
ACIEKTHI IBOJIIOIUY KU3HU Ha 3eMIIe)
OK 02 Tewma 3.1. OpoHTaTBHBIN OIIPOC
OK 04 HcTopus 3BomMOLMOHHOTO yueHus |Pa3paboTka TeHTHl BpEMEHU Pa3BUTHS
SBOJIIOLIUOHHOTO YUEHUS
OK 02 Tewma 3.2. OpoHTaTBHBIN OIIPOC
MuKpOo3BOIIOLMS Pa3zpaboTtka rioccapusi TEepMHUHOB
OK 02 Tema 3.3. OueHuBaemasi JUCKyCCUs
MaxkposBouorus Pa3paboTka rioccapusi TEpMHUHOB
OK 02 Tema 3.4. @pOHTaIBHBIN OIIPOC
OK 04 Bo3HUKHOBEHME U pa3BUTHE [ToaroroBka u npeacTaBiIeHUE YCTHOTO
JKU3HU Ha 3emJie COOOIIIEHUS U JICHTHI BpEMEHU
BO3HUKHOBEHHUSI M PA3BUTHS )KUBOTHOTO U
pacTUTEIHLHOTO MUpa
OK 02 Tema 3.5. ®poHTaTBHBIN OMPOC
OK 04 [TpoucxoxaeHue yenoBeKa — Pa3paboTka J1€HT BpeMeHU U MEHTaJIbHBIX
AHTPOIOTEHE3 KapT Ha BHIOOP:
“BOJIIOIMST COBPEMEHHOTO YeJIOBEKa™,
“BpeMs U MyTH paccesieHUsl YeI0BeKa Mo
wianere”, “BnusHue reorpapudeckoit
cpensl Ha MOP(OJIOTHIO U (PU3UOTIOTHIO
yenoBeka”, “YenoBedeckne pacsl’,
o0cyxaeHue
Paznea 4. Jxonorus KonTtpouabnas padora “Teopernueckue
aCHeKThI IKOJIOTHN”
OK 01 Tema 4.1. TecT mo skosornueckuM GakTopam u
OK 07 Dkonorudeckue GpakTopsl U cpeliaM >KU3HU OpraHu3MOB

39




Cpenbl KU3HHU.

OK 01 Tema 4.2. CocraBieHue cxeM KpyroBopora BEIeCTB,
OK 02 [MTomymsimusi, cooO1IecTBa, HCIIOJIB3YS MaTepHUallbl JICKIUU
OK 07 YKOCUCTEMBI Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3a/IaHHH 110 IEPEHOCY BEIIeCTBa U
9HEPIUU B SKOCHCTEMAX C COCTABIICHUEC
TpoUIECKUX LIETeH 1 MIpaMul OMOMACChl U
SHEPrHH
OK 01 Tema 4.3. OuenuBaemasi TUCKyCCHUS
OK 02 buocdepa - rmodanpHas Tect
OK 07 9KOJIOTUYECKasl CUcTemMa Pemienue npakTuKo-opueHTUPOBAHHBIX
pacueTHBIX 3a7a4 Ha OINpeAeTIeHUE ILTOMAAH
HaCaXJCHUM JJIsi CHXKEHUSI KOHIICHTPALIUH
YIIICKUCIIOTO Ta3a B aTMOC(Eepe CBOETO
peruoHa npo>XKMuBaHUs
OK 01 Tema 4.4. Tect
OK 02 BiistHue aHTpOInIoreHHbIX Pemenne npakTMKO-OpUEHTUPOBAHHBIX
OK 04 dakTopoB Ha Ouochepy pacYeTHBIX 3aJaHUH 110 COXPAHCHUIO
OK 07 IIPUPOJHBIX PECYPCOB CBOETO PETHOHA
MPOKUBAHUS
OK 02 Tema 4.5. OueHuBaemasi JUCKyCCHS
OK 04 Bnusnaue counanbHo- BrimonHeHus NpakTUYECKUX 3a/1aHui:
OK 07 9KOJIOTHYECKHUX (PaKTOPOB Ha “OnpenesieHre CyTOYHOTO pallMoHa
3/10pOBBE YETIOBEKA NUTaHus,
“Co3nanue UHAUBUAYAIbHON NaMATKH 110
OpraHU3aINK PallMOHATBLHON PU3NUECKON
AKTUBHOCTH
Brinonaenue nabopatopHoii paboThl Ha
BBIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTH",
"Brnusinue abuoTtrueckux GpakTopoB Ha
YyenoBeKa (HU3KHE U BHICOKHE
Temreparyps)"
*TIpodeccuonaibHo- 3amura Keiica: mpeicTaBlIeHHe pe3yIbTaTOB
OPMEHTHPOBAHHO COJeP:KaHMe |peIIeHUs KelcOoB (BBICTYIICHHE C
Paznen S. Buosiorusi B ;KM3HM  |[IpE3CHTALUEH)
OK 01 *Tema 5.1 Brinonnenue kelica Ha aHaIU3
OK 02 broTexHOIOTNH B )KU3HU MH(}OPMAaLIUK O HAYYHBIX JOCTUKEHHSX B
OK 04 KaXJ10T'0 00J1aCTH T€HETHYECKUX TEXHOJIOT U,

KJICTOYHOI WHXCHEPHH, TTHIIEBBIX
OMOTEXHOJIOTHH (IO rpyMIam),
MPEJCTABICHUE PE3YIbTATOB PELICHUS
KEWCoB
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Pa3gen 6. Buoskosornueckue
HCCJIeI0BAHUA

[IpencraBnenne pe3yabTaTOB BBHITTOTHEHUS
y4eOHO-HCCIIeIOBATENBCKUX TIPOCKTOB
(BBICTYILJICHHUE C TIPE3EHTAIEH )

OK 01
OK 02
OK 04
OK 07

Tema 6.1.
OCHOBHbBIE METOIBI
OHMOIKOJOIMYECKUX
HUCCIEN0BaHUN

BeinonHenune 1abopaTopHbIX paboT Ha
BBIOOp B MHHUTPYIIIIAX:

1. BiusiHue TeMmeparypbl Ha pocta u
(HU3HOIOTNYECKYIO aKTHBHOCTD
JPOMOKEBBIX KIETOK

2. BiusiHue yriaeBoJioB Ha pocTa U
(U3MOTOTHYECKYIO aKTUBHOCTD
JPOMOKEBBIX KIETOK

3. CoyeraHHOE BIMSHUE TEMIIEPATyphI U
YIIICBOJIOB Ha POCTA U
(HU3HOTOrNYECKYI0 aKTHBHOCTD
JPOMIKEBBIX KIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
buoskonornyeckuii 3KCepUMEHT

Breimonnenue yueOHo-

HCCJIEIOBATENLCKOTO IPOEKTa Ha BHIOOP:

1. Ouenka xauecTBa aTMOC(epHOTo
BO3/IyXa

2. OrneHka KadecTBa IMo4B METOI0M (DUTO
TECTHPOBAHUS

3. OmnenHka kadecTBa BOJ| TOBEPXHOCTHBIX
BOJIOEMOB 10 OPTaHOJIEITUYECKUM U
(U3UKO-XMMHUYECKUM CBOHCTBAM

4. Bmusinue ITAB Ha pocT u pasButue
CEMSH BBICIINX PacTeHUNU

5. BiusiHUE COJIEBOTO 3arpsi3HEHUS HA
POCT ¥ pa3BUTHE CEMSH BBICIIIUX
pacTeHui

OK 01
OK 02
OK 04
OK 07

BrimmonHenue 3x3aMeHaMOHHBIX 3aIaHUI

6. IPUMEPHBIE TEMbI UHINBUAYAJIBHBIX TPOEKTOB

1. Buonornueckuii SKCIEPUMEHT: MIJIAHUPOBAHKE, IPOBEJICHUE, PE3YJIbTAT.

2. YHUKaJIbHOE BEIIECTBO (0 BOJIC U €€ POJIM B OMOCUCTEMAX ).

3. ®OTOCUHTE3 U €r0 3HAYCHUE JUIA )KU3HHU Ha 3eMIIe.

4. «CTporM» XpOMOCOMBI (CO3/IaHUE MOJICIICH XPOMOCOM).

5. YnpasiieHue pOCTOM U Pa3BUTHEM PACTECHUM.

6. Bupychl: Bparu uiv moMOITHUKH?
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7. CIIN/ - «aymay» XXI Beka.

8. HacnenoBanue Npu3HAKOB, CIIETUIEHHBIX C ITOJIOM.

9. CocraBiieHH€ POJIOCIIOBHON MOEH CEMbH.

10. buorexHosiorusa u MeJUIINHA.

11. ®opMbI €CTECTBEHHOTO 0TOOpa B IPUPO/IE.

12. «benpie iATHA» IBOIONUH (MPOOIEMBI M 3aTa/IKH ).
13. 3araaku HeaHIEpTAJBIICB.

14.AKkBapryM - UCKYCCTBEHHAsI 3KOJIOTHUECKAs CUCTEMA.
15. Ce3oHHbIE SIBIIEHUSA B )KUBOU MPUPOJIE.

16. AuTpornorenssie cykieccud, (hoToceccus >KUBON MPUPOIBI)
17. CoBpeMeHHbIE METO/Ibl T€HETUYECKUX MCCIIeIOBAHUN.
18. Ilpupoaa HacneACTBEHHBIX 3a00JIEBaHUN YETIOBEKA.

19. /loMmuHaHTHBIE U PELIECCUBHBIE IPU3HAKNA Y MEHS U MOUX POJICTBEHHHUKOB.

20. MexnopoaHO€e CKpEIIMBAHUE aKBAPUYMHBIX PbIO (TYMIH, MEYEHOCLEB).
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