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[Tporpamma o6meobpazoBarenproi nuctumummabl OO/, 08 Buonorus paspaborana Ha

OCHOBE:!

— (enmepambHOTO TOCYZapCTBEHHOTO O00pA30BAaTEIIBHOTO CTAaHAApTa CpPEAHEro  OOIIero
obpazopanus (PI'OC COO);

— o00pasoBaTenbHON IporpamMmbl cpenHero odiiero oopazosanus (OIT COO);

— (exnepanbHOTO rOCYJJapCTBEHHOTO 00pa30BaTeNLHOTO CTaHjapTa CpeaHero
npodeccuonansHOro oopazosanus 35.02.17 Arpomenuoparus;
— TOpuMepHoil pabouell mporpaMMmbl 0011€00pa30BaTENbHON TUCHUILUIMHBI «buonorus» 1o

TEXHOJIOTHYECKOMY MPO(UIIIO;

— yudeOHoro miuaHa no cuenuransHoctu 35.02.17 Arpomenuopanus;

— paboueii mporpaMMbl BOCIIUTaHUsA 110 cnenuanbHoctu 35.02.17 Arpomenuoparius.
Copneprxanue paboueil mporpaMmsl 0 AUCHUILTHHE «bHogI0rHs» pa3paboTaHo Ha OCHOBE:

— cuHXpoHu3anuu obpazoBarenbHbIX pe3yabTaTroB I'OC COO (IMYHOCTHBIX, MPEIMETHBIX,
metanpeametubix) U1 @I'OC CIIO (OK, IIK) c¢ yuerom mnpoduiabHOW HampaBiIeHHOCTU
CHEINAbHOCTH;

— MHTETpalldd M TPEEeMCTBEHHOCTH cojepkanus 1o auciumummHe OO/.08 buonorus u
coJiepKaHusl y4eOHBIX TUCIUILINH, TpodeccnonanbHbx Moayiei @I'OC CIIO.

Opranmzanus-pazpadorunk: [Tyrau€Bckuii THAPOMETHOPATUBHBIA TEXHUKYM HMEHH B.
. Yanaesa — ¢punnan ®I'bOY BO «CaparoBckuii rocyaapCTBEHHBI YHUBEPCUTET I'€HETHKH,
OouorexHonoruu u nHxkeHepuu umenn H.M. Basunosay»

Pazpabotuuk: Tynaesa E.JI., mpenogaBarens nepBoii KBaIM(OUKATMOHHONW KaTETOPUH.

PaccMoTpeHo Ha 3acejaHuy [IUKJIOBOW KOMHCCUHU arpOTEeXHUYECKUX JUCLIUIUINH
[Tporoxon Ne 7 ot «24» deBpans 2026 r.

[Ipencenarens MUKIOBONH KOMHUCCUH s / /banabekoBa A. 1./

PexomennoBano metoguueckum CoBeToM ¢uinaia K UCHOIb30BaHUIO B yUeOHOM IIpolecce
[Tporoxon Ne 4 ot «25» deBpans 2026 r.
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PaccMmoTpeHo u 000peHo Ha MearoruyeckoM coBere puinana
[Tporoxoin Ne 4 ot «25» depans 2026 r.

[Ipencenatens METOIMYECKOTO COBETA /Cemenosa O. H./

A i
[Ipencenarenb negarornyeckoro COBETa @*‘/ /CemenoBa O. H./



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUIIJIMHBI «O0/1.08 BHOJIOT UsT»

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMbl

Oo6meoOpa3oBarenshas guciumuinHa «OOJ[.08 buonorus» sBisercs o00s3aTeNbHON
4yacThio 001Ie00pa3oBaTeNbHOrO 1UKIa o0pa3oBarenabHoi nporpammsl (OIl) B cooTBeTcTBUU €
®I'OC CIIO no cneunanbHocTH 35.02.17 Arpomenuoparius.

O6meo6pazoBarenbHas aucnumummaa «OOJ[.08 buosorus» u3ydaercs Ha yriayOJIeHHOM
YpOBHE.

1.2. llean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUIIHHBI:

1.2.1. leau aucuUNJIMHBI

- ¢opMUpOBaHHE Y OOYYArOMIMXCS CHCTEMBI 3HAHHWHA O Pa3IMYHBIX YPOBHSIX YKH3HH CO
3HAHUEM COBPEMEHHBIX TIPEACTABICHUN O KUBOW TMPUPOJE, HABBIKOB IO MPOBEACHUIO
OMOJIOTUYECKUX MCCIEOBAHUNM C COONIIOJIGHUEM JSTUYECKUX HOPM, apryMEHTHPOBAHHOM
JUYHOCTHON MO3UIIMHU 110 OEpe’KHOMY OTHOIICHHIO K OKpYIKalollei cpeze.

- moJy4YeHue pyHIaMeHTalbHbIX 3HaHUi 0 Ononornueckux cucremax (Knerka, Opranusm,
[Momymsiusi, Bun, Dxocucrema); UCTOPUM Pa3BUTHS COBPEMEHHBIX MPEICTABICHUNH O >KUBOM
MPHUPOJIC, BBUIAIOIINXCS OTKPBITHSIX B OMOJOTMYECKON HAayKe;, poJid OWMOJIOTMYECKOW HAYKH B
(GbOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KApTUHBI MHpPA; METOJaX Hay4YHOTO
MO3HAHUS;

- OBJIAJICHUE YMEHUSMH JIOTHUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U  POJIb
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH JIIOJAEH, DPa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI; OIpenesTh JKUBbIE OOBEKTHI B MPUPOAE; NPOBOAUTH HAOMIOIEHUS 32
HSKOCUCTEMaMHU C UENbI0 WX ONUCAHUA U BBISBICHUS ECTECTBEHHBIX M aAHTPOIOIE€HHBIX
M3MEHEHUH; HaXOAUTh U aHATM3UPOBATh MH(POPMAIIHMIO O )KUBBIX 00BEKTAX;

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
00ydJaronumxcsi B MpoIecce H3Y4YeHUs: OMOJOTUYECKUX SIBJICHUM; BBIIAIOIMIMXCA JOCTHXKEHUN
OMOJIOTHH, BOILIEAIINX B OOIIEUYETOBEUYECKYIO KYJIbTYPY; CIOXKHBIX W MPOTUBOPEUUBBIX IMyTEH
Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UJIEH, TEOPUM, KOHIIETITUH, TUIIOTE3 (O CYIIIHOCTH U
MIPOUCXOKICHUH JKU3HU, YEJIOBEKA) B X0J1€ pa0OOTHI C pa3IMYHBIMU UCTOUYHUKAMU WH(MOPMAIUH;

- BOCMUTaHUE YOEXKIEHHOCTM B HEOOXOAMMOCTH TIO3HAHMUSI JKUBOM TPUPOJIBI,
HEOOXOUMOCTH PAIMOHATBHOTO MPUPOAONOIB30BaHuUs, OEPEKHOTO OTHOUIECHHUS K MPUPOJIHBIM
pecypcaMm U OKpYy»Karomieil cpene, coOOCTBEHHOMY 3J0POBbIO; YBOXKEHUS K MHEHHUIO OIIMOHEHTA
npu 00CYXJIeHUH OMOJOTHYECKHX MpoOiIeM;

- WCIIOJIb30BaHUE TPHOOPETCHHBIX OWOJOTHYECKUX 3HAHUN M YMEHHH B TOBCEIHEBHOMN
KU3HHU JJIS OIICHKW ITOCJIEACTBUN CBOCH JESITENBHOCTU (M ACSITEIBHOCTH NPYTUX JIIOJEH) IO
OTHOLICHHUIO K OKpY’Karollell cpeze, 3/0pOBbI0 IPYIHX JIOJAEH U COOCTBEHHOMY 3/10POBBIO;
000CHOBaHUE U COONIOZICHUE Mep MPODUIAKTHKY 3a00JIEBaHMM, OKa3aHUE TTEPBOM MOMOIIH MPH
TpaBMax, COOIOICHHUE TIPABHII TTOBEICHHUS B TIPUPO/IC.

1.2.2. [lnannpyemblie pe3yJIbTAThI OCBOCHHS 0011e00PA30BaATEIbHON TMCHMILUINHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue AMCUUILINHA UMeeT npu GopmupoBanuu u passutuu OK 01, OK 02,
OK 04, OK 07.



Koa n

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

HAMMEHOBaHUe
¢dopmupyemMbIX Oomue JAucuunimHapHbie
KOMIIeTeHIM i
OK 0l1. Beibupars | B yacTu Tpy10BOro BOCIIMTAHUSI: - chopMupoBaTh 3HAHHS O MECTE M POJH OUOJOTHUU B
CHoco0bI pelieHus | - TOTOBHOCTb K TpPYAY, OCO3HAHHME IICHHOCTH MAacCTepCTBa, | CHCTEME €CTECTBEHHBIX HayK, B  (OPMUPOBAHUU
3a1a4 Tpyaoooue; COBPEMEHHOM €CTECTBEHHOHAYYHOW KAapTUHBI MHpa, B
npodeccuoHanbHOM - TOTOBHOCTh K AKTHUBHOH JESATEIIbHOCTU TEXHOJOTMYECKOM U | MO3HAHWM 3aKOHOB IMPUPOJbl W PELIEHUU >KU3HEHHO
NeSTeTbHOCTH COIIMAJILHOW HAINPABIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, | BAXKHBIX COIUATBHO-ITUYECKHX, SKOHOMUYECKUX,
MIPUMEHUTEIBHO K | INIaHUPOBAaTh ¥ CAMOCTOSATENbHO  BBIMOJHATH  TaKyIO | OKOJOTHYECKHX MpoOJeM YeJIOBEeYecTBa, a TakKkKe B
pa3IUYHbIM JIeSTeTbHOCTb; peIIeHrun BOIIPOCOB paloOHAIBHOTO
KOHTEKCTam - HWHTEpPEC K pa3IudHbiM cdepaM NpodecCHOHATBHON | IPUPOIONOIL30BaHUA; B (OPMHUPOBAHUU [IEHHOCTHOTO

NESITEIbHOCTH,
OBnajeHne yHUBEPCAIBHBIMH y4eOHBIMU IT03HABATEIHLHBIMHU
NENCTBUSIMU:

a) 0a30BbIe JJOTHYeCKHe IeliCTBUSA:

- CaMOCTOSITENIbHO  (OpMyIUpOBaTh |
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHsI, KJIJaCCU(PUKALIUU 1 0000I1IeHN S

- ONpENeNATh LEIM JEATEIBHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBUIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

AKTYaJIU3NpOBaATh

MIpOTUBOPCUUA B

- BHOCHUTbH KOPpPCKTUBBI B  ACATCIIBHOCTD, OLICHUBATb
COOTBETCTBHC PE3YJIBTATOB OeJIsIM, OLICHUBATh PUCKHU
HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BUBATH Kp€aTHuBHOC MBIIIJICHUEC npu PEIICHUA

YKU3HEHHBIX TIPOo0IieM
0) 0a30BbIe HCCIE0BATEIbCKHE eHCTBUSL:
- BIAJETh HAaBBIKAMHU  y4eOHO-HCCIECOBATENBLCKOH U

OTHOILEHMsI K IPUPOZE, OOLIECTBY, YEIOBEKY; O BKJIaje
POCCHUHCKMX U 3apyOEKHBIX Y4Y€HBIX - OHOJIOTOB B
pasBuTHE OHOJIOTUH; (DYHKIHMOHAIBHOW TI'PaMOTHOCTH
YesioBeKa JJIsl PEeLeHUs )KU3HEHHBIX Mpo0eMm,

- yMeTb BJAJeTh CHCTEMOH OHMOJIOTMYECKHX 3HAHMH,
KOTOpasi BKJIOYAEeT:

OCHOBOIIOJIATalOIIMe  OMOJOrMYecKHe  TEPMHUHBI U
NOHATUS ()KU3Hb, KJIETKAa, TKaHb, OPraH, OpraHu3M, BH/,
NOMyJsAUs,  9KocucremMa,  OuoneHo3,  Ouocdepa;
MeTabonMu3M, TOMEOCTa3, KJIETOYHBIH  HMMMYHHUTET,
OuocuHTe3  Oenka, OWOMONMMEpBI, JAUCKPETHOCTb,
caMOperyJIsius, CaMOBOCITPOU3BEICHUE,
HaCJIEACTBEHHOCTh, U3MEHYUBOCTh, SHEPrO3aBUCUMOCTb,
POCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kierouHas teopus 1. llIBanHa,
M Illneiinena, P. BupxoBa; KIOHaIbHO-CEIEKTUBHOTO
ummynurera I1. Opaux, .M. MeuynnkoBa, XpoMOCOMHas
Teopuss ~ HacienctseHHocth T.  Moprana, 3akoH
3apobiieBoro cxoxacrsa K. bapa, sBonronmonsas teopust




IPOEKTHOH 1€ TeIbHOCTH, HaBbIKAMU pa3pelieHus npoodiiem;

- BBIABJIATD IMPUIUHHO-CJICACTBCHHLIC CBA3HU u
aKTyaJIu3upoBaTh 3aJady, BBIIBUIaThb I'MIIOTE3Yy €€ PELIEHUS,
HaxoaAuThb APTYMCHTBI JJIsA JOKa3aTrc€iibCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh IApaMETPbl U KPUTEPUH PEILICHUS;

- AQHAJIM3UPOBATH IIOJNYYCHHBIC B XOJAC PCIICHHUA 3adadu
pe3ysbTaThl, KPUTUYECKH OLICHMBAThb MX JIOCTOBEPHOCTD,
IMPOrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBUAX,

- YMETb IIEPEHOCUTHh 3HAaHMs B IIO3HABATEIBHYIO W
MMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- YMETb HUHTEIPUPOBaTh 3HAHUA W3 PA3HBIX INPEIMETHBIX
o0OJacrei;

- BBIIBHUraTb HOBBIC
IIOAXO/IBI Y PELLICHMUA,

- CHOCOOHOCTh MX MWCHOJb30BaHUSA B I103HABATEIbHOH MU
COLIMAJIBHON ITPAKTHUKE

HaACH, IMpcajiaraTb OPHUIMHAJILHBIC

Y. /lapBuHa, CUHTETHYECKAs TEOPHs 3BOJIIOIUHU, TEOPUS
artponioreHe3a Y. Jlapsuna; teopusi 6uoreounenoza B.H.
CykauéBa; yuennss H.M. BaBwioBa - o IleHtpax
MHOrooOpasusi ¥ TMPOUCXOXKIACHHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBepiioBa - 0 NyTAX W HaNpaBICHUSIX
sposonnu, B.W. BepHasnckoro - o 6uocdepe;

3aKOHBI (eIMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHUS,
pacIlerUIeHHs] PU3HAKOB, HE3aBUCUMOI'O HACJEI0BaHUS
npu3zHakoB ['. MeHnensi, CUEIJIEHHOTO HacClelI0BaHUS
IIPU3HAKOB M HAPYIIECHM cleIuieHus reHoB T. Moprasa;
TOMOJIOTUYECKUX psAIOB B HacJIeACTBEHHON
U3MEHUYMBOCTU H.MN. Basumogsa, T€HETUYECKOT'O
paBHoBecus k. Xapau u B. BaiinGepra; 3apoapIieBoro
cxonctBa K. bopa, Oumorenermueckoro 3akoHa D.
I'exkens, @. Mrosiepa);

IIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuHumyma HO. Jlubuxa, sKojormdeckon
MUPaMU/JIbl YUCEl, DMOMACChl U DHEPTHH);

runore3bl (koanepsatHoil AWM. OmnapuHa, NmepBUYHOTO
Ooyneona Jlx. Xonpeiina, wmukpocpep C. Pokca,
puboszuma T. Yek);

- cdopMHpOBaTh YMEHHUS paCKpbIBaTh COJEpKAHUE
OCHOBOIIOJIATAlOIINX OMOJIOTMYECKUX TEOPUN U TUIIOTE3:
KJIE€TOYHOMH, XPOMOCOMHOM, MYTallMOHHOM,
ABOJIFOLIMOHHOW, TPOUCXOXKJIEHUS >KU3HU U YEJOBEKa;
BJaJICHUE CHCTEMOM 3HAaHMH 00 OCHOBHBIX MeTOJax
HAy4YyHOTO TO3HAHMSI, MCIOJIb3yEMbIX B OHOJIOIMUYECKHUX

UCCIICIOBAHMSIX  JKUBBIX OOBEKTOB U  DKOCHCTEM
(ommmcanme, wW3MepeHWE, TMPOBEACHUE HAOIIOICHHN),
croco0aMH BBISIBIGHUS UM OICHKH aHTPOMOTEHHBIX
W3MEHEHUH B MPUPOJIE;

- chopMupoBaTh YMEHHUS pacKpbIBaTh
OCHOBOIIOJIATafoIie  OMOJIOTHYECKHE  3aKOHBI U




3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
BasuioBa, 3. I'exkens, @. Mromiepa, K. bapa), rpanuiist
UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

- YMETh BBIJICIIATH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPUOT M DYKAPUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTreoIIeHO30B, IKOCUCTEM B OHochepHI;

CTPOCHHUS OpraHOB W CHUCTEM OpPraHoOB pPAaCTCHUH,
JKUBOTHBIX, YEJIOBEKa; IPOILIECCOB KU3ZHEIEATEIBHOCTH,
MPOTEKAIINX B OPraHU3Max pPACTCHUH, JXUBOTHBIX U
YeN0BEKa;

OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEILIECTB
(MeTabonu3m), MHGOPMAUM W TIPEBPAIICHUS SHEPIHH,
OpoXXeHHs, aBTOTPO(GHOIO U TeTepOoTPO(HOT0 THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Melo03a,
raMeToreHesa, 5SMOpHOreHe3a, IMOCTIMOPHOHAIBHOIO
pa3BUTHA, DPA3MHOXKEHUS, WHIUBUIYaTbHOTO Pa3BUTHUS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
reTepo3nca;  JEUCTBUH  HMCKYCCTBEHHOTO  OTOOpa,
CTaOUITU3UPYIOLIETO, JBIDKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO oToopa; IJIONIATPUIECKOTO "
CUMIATPUYECKOTO BHUJI000pa30BaHNUS; BIITUSTHUS
JBIKYIIUX CHJI 3BOJIONUU Ha TEeHO(OH[ TOIMYJISINN;
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHus,
YyepeloBaHUs HAIPABICHUN OJBOJIONHU; KPYroBOpOTa
BEIIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

- MpUOOPEeCTH OMBIT NMPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMS, WCIOJIB3YeMBIX B OHOJIOTHU:
HAOJTIOJICHUST W OINMCAHUS JKUBBIX CHCTEM, TPOIECCOB U
SIBIIGHUH; OpraHU3allid U TPOBEICHHS OMOJIOTHYECKOTO
OKCIICPUMEHTA,  BBIABMIKCHHSI  THIIOTE3,  BBISBIATH
3aBHCHUMOCTH MEXIy HCCIEeIyeMbIMH BeIHMYMHAMH,
OOBSCHATH TOJIYYCHHBIC PE3yJabTaThl U (POPMYITUPOBATH




BBIBOJIbI C MCIOJIb30BAHUEM HAYYHBIX MOHSTUN, TECOPUI U
3aKOHOB;

- cdopMuUpOBaTH YMEHHUSI BBIICNATH CYIIECTBEHHbIE
MPU3HAKA BHPYCOB, KIETOK TMPOKAPUOT U DYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTeoLeHO30B U KOCHUCTEM; OCOOEHHOCTH IPOIECCOB
oOMeHa BeIIECTB U MPEBpAlICHHs] SHEPTUU B KIETKE,
¢dorocuHTE3a, IUIACTHYECKOTO W JHEPreTUYECKOro
oOMeHa, XEMOCHHTE3a, MUTO34, Mmeiio3a,
OTLIOIOTBOPEHUS, pa3BHUTHSA u Pa3MHOKEHUS,
WHAUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHes3a),
OOprOBI 32 CYIECTBOBAaHUE, ECTECTBEHHOI'O OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB K
cpelne OOWTaHWS, BIMSHHUS KOMIIOHCHTOB JKOCHCTEM,
AHTPOTIOTEHHBIX ~HM3MEHEHHl B HOKOCHCTEMax CBOEH
MECTHOCTH, KpPYrOBOpOTa BEHICCTB U IPEBpaIICHUC
sHeprum B Ouocdepe;

- chopMUPOBAaTh YMEHHUS TNPUMEHATH ITOJYYCHHBIC
3HaHUS JUIsI OOBSACHEHMsS] OMOJOTUYECKHX IPOIECCOB M
SABIICHUHN, AN TPUHATUS TPAKTUYECKUX pEIIeHUN B
MOBCEIHEBHOH  JKWU3HM €  IEIbI0  OOeCTeueHUus
0e30macHOCTH  CBOEr0  3JI0pPOBbSI M 370POBbs
OKpYXaloIMX JIIoJIeH, coOJo/IeHusT 370poBOro oOpasa
JKU3HU, HOPM TPaMOTHOTO TOBEIEHHUS B OKpY)Karolleu
NPUPOJHON  cpene;  MOHUMAaHHE  HEOOXOIUMOCTH
WCIIONIb30BaHUsl JOCTUKEHUM COBPEMEHHOH Ouonoruu u

OMOTEXHOJIOT U JUTSL palMOHAIBHOTO
IIPUPOJOIIOIB30BAHMS; yMeHue HCIIO/Ib30BATh
COOTBETCTBYIOLINE apryMEHTHI, OMOJIOTMYECKYIO

TEPMHUHOJIOTHIO W CHMBOJIMKY [UIS JOKa3aTellbCTBa
POJICTBA OPTraHU3MOB PAa3HBIX CHCTEMATHUYECKUX TPYIII;
B3aMIMOCBSI3M OPTaHW3MOB U Cpe/bl OOUTaHUS; EIUHCTBA
YEeJIOBEYECKUX pac; HEOOXOAMMOCTH 3I0pPOBOTO OoOpasza




KHU3HU, COXpAaHEHUS pa3HOOOpa3usi BUAOB U IKOCHUCTEM,
KaK  YCJIOBHS  COCYILECTBOBAaHHUS  MPUPOJBI U
YeJI0BEYECTBa;

- chopMHUpoOBaTH YMEHUS pelIaTh OMOJOTUIECKHE 3a/1a4H,
COCTaBIISITh TC€HOTUIIMYECKHE CXEMBbl CKpEUIMBaHUS IS
Pa3HBIX TUIIOB HACJEJOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMbl IIEPEHOCA BEIIECTB U HSHEPruu B
9KOCHCTeMaXx (LIeMH MUTAHUS, TUIIEBBIC CETH), BBISBIATh
MPUYMHHO-CJICICTBEHHBIE CBS3U MEXKIY HCCIETyeMbIMU
OMOJIOTMYEeCKUMH 00BEKTaMH, MTPOILIECCAaMH U SIBJICHUSIMU;
JIeNIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUH MOJYUYEHHBIX
pe3yIbTaTOB;

- chopMupoBaTh yYMEHHS KPUTHYECKH OIECHUBATh
uHpopmaIuio OHMOJIOTMYeCKOTO coJiepKaHus,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHUSA W3 Pa3IMYHBIX
HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMALIUU, HAYIHO-
MOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATh ITUUECKUE
aCMEKTHl COBPEMEHHBIX WCCJIEAOBAaHUI B OHOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH; PacCMaTpUBaTh Ii00adbHbBIE
AKOJIOTUYECKHE pOoOIIEMBI COBPEMEHHOCTH,
dbopMHUpPOBATh 1O OTHOIIEHHWIO K HHUM COOCTBEHHYIO
MO3UILIMI0, YMEHHE OLIEHMBAaTh JTHUYECKUE AaCTEKThI
COBPEMEHHBIX HCCIIEIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TEeHETUYECKUX TEXHOJIOTHI (kOHUpOBaHUE,
HMCKYCCTBEHHOE OTUIOJIOTBOPEHUE, HaIpaBJIEHHOE
W3MEHEHWE TeHOMa M  CO3JaHuE  TPaHCTeHHBIX
OpraHu3MOB);

- chopmupoBaTh yMEHHsA CcO37aBaTh COOCTBEHHBIE
MACbMEHHBIE W  YCTHBIE COOOIIEHUS Ha OCHOBE
OHoIOrHYecKon uH(popMaIuu u3 HECKOJIbKUX
WCTOYHHKOB, TPAaMOTHO WCIIOJIb30BaTh TOHSTUWHBIN
anmapat OHOJIOTHH;

- yMeTh BBIABUTATh THIIOTE3bI, NPOBEPATH  HX




IKCTIEPUMEHTAIBHBIMI CPEICTBaMH, (HOPMYIUPYS IIEIb
UCCIIC/IOBAaHMS, aHAJIM3UPOBATh MOJTYYECHHBIE PE3YIIbTAThI
U JIeNIaTh BBIBOJIBL;

- NpPUHUMATh y4yacTUe B HAYYHO-HCCIENOBATEIbCKOU
pabore 1o OuWONOrMM, OKOJOTMH M  MEIHUIUHE,
NPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOILECTB U
NyOJMYHO MPEACTAaBIATH IOJNyYCHHBIC pE3yJIbTaThl Ha
YUEHHUYECKUX KOH(EPEHIHSIX pa3HOT0 YPOBHS;

OK 02. Ucnoap3oBaTh

COBpPEMEHHBIE
cpencTaa TIOMCKa,
aHanmm3a "
UHTEPIIpETaINN
uHpOpMaLUN u
UH(pOpMaIOHHBIE
TEXHOJIOTHH TUIst
BBINIOJIHEHUS. 337134
npodecCuOHATIbHON
JeSITebHOCTH

B o6nacTy IeHHOCTH Hay4yHOTrO O3HAHUS:

- c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKM U OOIIECTBEHHOMH
NPaKTUKH, OCHOBAHHOTO Ha Jajore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HaHUIO CBOETO Mmecra B
HOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHME S3BIKOBOM M UYUTATEIbCKOW KYIbTYPBI
KaK Cpe/ICTBa B3aMMOJCHUCTBHUS MEXIY JIOABMH M TIO3HAHUS
MUDA;

- OCO3HaHHWE LEHHOCTH HAyYHOH NeATeNIbHOCTH, TOTOBHOCTP
OCYILIECTBIISATh MPOEKTHYIO u UCCIIEI0BATEIbCKYIO
JeSITeTbHOCTh WHANBHUYaTbHO U B TPYIIIIE;

OBnajeHne yHUBEPCAIbHBIMU Yy4eOHBIMU I103HABaTEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJIaJICTh HABBIKAMH MOJTyYeHUs HH(DOPMAITMHN U3 HCTOYHHKOB
pasHBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIATH IOMUCK,
aHaJN3, CHUCTEMATH3alMI0 M WHTEPIPETANni0 WHPOPMALUU
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

- co3laBaTh TEKCTHl B pPa3WYHBIX (opMarax ¢ Y4EeTOM
Ha3HaueHUs WHPOpMallMKd U IEJIeBOH ayIUTOPHH, BBIOMpas
ONTUMAITEHYIO (HOPMY TIPECTABIICHHS U BU3yaTH3aIIHN;

- OLIEHMBATh JIOCTOBEPHOCTh, JIESTMTUMHOCTh MH(POpPMALIUH, €€
COOTBETCTBHUE MMPABOBBIM U MOPAITLHO-ITHYECKIM HOpMaM;

- UCIIOJIb30BaTh cpeacTBa MH(OPMALMOHHBIX u

- chopMUpOBaTh yMEHHsSI KPUTHYECKH OIECHUBATh
MH(pOpMaLIHIO OHMOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX
HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMALIUU, HAYIHO-
MOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATh ITUUECKUE
aCIEeKThl COBPEMEHHBIX HCCJIEAOBAaHUI B OHOJIOTHH,
MeAHIINHE, OMOTEXHOIOTHH;

- UHTEPHPETUPOBATH ITUUYECKHE ACIEKTHl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh TJI00AJbHBIE 3KOJIOTHYECKHE MPOOIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TO3UIIMI0, YMEHUE OLICHMBATh ITHUYECKHE

aclieKThl COBPEMEHHBIX HCCIeloBaHUH B  o0jacTu
OMOTEXHOJIOTUU U TEeHETUYECKUX TEXHOJIOTUI
(KJIOHMpOBAaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHHE,
HalpaBJICHHOE W3MEHEHHWE TEeHOMa U  CO3/aHue
TPAHCT€HHBIX OPTraHU3MOB);

- copmupoBaTh yMEHHS cO37aBaTb COOCTBEHHBIE
NUCbMEHHBIE W  YCTHBIE COOOIIEHUS Ha OCHOBE
OMOI0rnYecKon uH(popMauu u3 HECKOJIbKUX
HUCTOYHUKOB, TPaMOTHO MHCIIOJIb30BaTh IOHATHIHBIN

anmapat OMoJIoTHr




KOMMYHHKAIIIOHHBIX TEXHOJOTUI B pPEUICHHMH KOTHUTUBHBIX,
KOMMYHHMKaTUBHBIX M OpPraHM3alMOHHBIX  3aJad  C
coOIr0IcHHEM TpeOoBaHU SPrOHOMUKH, TEXHUKHU
0€3011aCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHus, MPaBOBBIX U
STHUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacCHOCTH;

- BJIaJICTh HABBIKAMU PACIO3HABAHUS U 3AIIUTHI HH(DOpMAIUH,
nH(}OPMallMOHHON 6€30MaCHOCTH JIUYHOCTH

OK 04. DddextuBHO

B3aUMO/ICHICTBOBATh U
paborarb B
KOJIJICKTHBE u
KOMaH/J1e

- TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIQJICHUE HaBBIKAMH y4eOHO-UCCIIeIOBATEIILCKOMH,
MPOEKTHOM M COIMAIbHOM JEATEeIbHOCTH;

OBianeHue  yYHMBepPCAJbLHBIMH KOMMYHHKATUBHBIMH
JelCTBUSIMU:

COBMeCTHAasl 1esITeJIbHOCTD.

- MIOHUMAaTh M HCIOJb30BATH IPEUMYILECTBA KOMAHIHOU M
UHAUBUAYaAJIbHON paboThI;

- MPUHUMATh 1 (S3) 0% COBMECTHOM JIeSITEIbHOCTH,
OpraHW30BBIBATH W KOOPAWHUPOBATH JEHCTBUS TIO €€
JOCTH>KEHHIO: COCTABJIATh IJIaH JEHCTBUM, pacpeeNsiTh pOJIH
C YYEeTOM MHEHHH YYaCTHHKOB OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

- KOODIWHUPOBATh U BBHINOJNHATH PabOTy B YCIOBHUAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIIATh MO3UTHUBHOE CTPATETUYECKOE NOBEACHUE B

paanqu,Ix CI/ITyaHI/IﬂX, HpOSIBJ'[f[TI) TBOp‘IGCTBO u
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBJIal]eHI/le yHnBepcaanban perJIHTI/IBHblMI/I
JeHCTBUSIMM

NPUHATHE Ce0S U APYTUX JIOAei:

- NPUHUMAThb MOTHUBBI WU APTYMEHTHI APYIHX
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIF0/IeH Ha OMIHOKH;

JOAEN TIpU

- chopMHpOBaTh yMEHHUS CO37aBaThb COOCTBEHHBIC
OUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha  OCHOBE
OMOJIOTUYECKOU uHpopmanuu n3 HECKOJIBKHUX
HUCTOYHHKOB, T'PAMOTHO HCIIOJIb30BaTh IOHATHHHBIN
arnmapat OHOJIOTHH,

- yMeThb BBIABHraTh THIOTE3bI, MPOBEPATH  HX

AKCIIEPUMEHTAJIbHBIMU CPEACTBAMU, (POpMYIHpys LETb
UCCIICIOBaHMSI, aHAIM3UPOBATh TOJTYYCHHBIC PE3YJIbTAThI
n AcJIaTb BbIBOJbI;

- OpPUHUMATh y4yacTUE B HAYYHO-HCCIIEIOBATEIbCKOU
pabore TmTO OWOJOTHMH, OKOJOTMM UM  MEIUIMHE,
MpPOBOAMMON Ha 0asze IIKOJNBHBIX HAy4YHBIX OOIIECTB U
HY6J'II/I‘~IHO NpeACTABIATE IOJYUYCHHBIC PE3YJIbTAaThl HaA
YUEHUYECKUX KOH(EPEHITUIX Pa3HOTO YPOBHS
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- pa3BUBATb CIIOCOOHOCTH NOHHUMATh MHUp C IIO3UIUHU OAPYTOro
YCJIOBCKA

OK 07.
ConeilicTBOBaTh
COXPaHEHHIO
OKpYKarolllen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUU KIIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIUsAX

B o0Js1acTH 3K0/10rM4eCKOr0 BOCIIUTAHUS:

- c(hopMHPOBAHHOCTH SKOJIOTMYECKON KYJIbTYphl, IOHUMaHHE
BIIMSIHUS COLMAIbHO-DPKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE
IPUPOJHON M COIMAIBHON Cpelbl, OCO3HAHUE TJI00AIbHOTO
XapakTepa dKOJOTHUECKUX IpoOIeM;

- TUIAHUPOBAHME U OCYIIECTBICHHUE ACHCTBUI B OKpY’KaroIIeh
Cpelne Ha OCHOBE 3HAHUSA LEJIed YCTOWYMBOIO Ppa3sBUTHUSA
YeJI0BEUeCTBa;
aKTUBHOE  HENpUsATHE
OKpYXKarolliei cpene;

- YMEHHE IPOrHO3UPOBATh HEOJIArONPHUSATHBIE 3KOJIOTHYECKHE
MOCNEACTBUS MPEANPUHUMAEMBIX JCUCTBUI, MPEIOTBpPAIIATh
uX;

JICUCTBUMA,  TPUHOCAILIUX  Bpel

- paCcIupCHUC OIIbITa ACATCIIbHOCTH 9KOJIOTHYECKON
HAITPaBJICHHOCTH,
- OBJIaICHHUC HaBbBIKaMH yqe6HO'HCCHCHOBaTCHLCKOﬁ,

IIPOEKTHOM M COLMATIBLHOM NEATEIIBHOCTH

- BJAJETh CHUCTEMOH 3HAHWI 00 OCHOBHBIX METOIAX
HAay4YHOT'O TIO3HAHUS, MCIOJIB3YEMBIX B OHOJIOTHYECKUX

UCCIICIOBAHMSIX  JKUBBIX OOBEKTOB U  DKOCHCTEM
(ormMcanme, wW3MEpeHWEe, IMPOBEACHUE HAOJIOJICHHMN),
croco0amMy  BBISIBJICHHST W OICHKHM aHTPOIIOTEHHBIX

M3MEHEHUH B IPUPOJIE;

- YMEThb BBISBIATH OTJIMYUTEIBHBIC TNPHU3HAKU >KHUBBIX
CUCTEM, B TOM 4Hcje I'puOOB, PacCTEHUM, >KUBOTHBIX U
YeJI0BEKa; IPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUS,
abMOTHYECKHX M OMOTUYECKUX KOMIIOHEHTOB DKOCHUCTEM,
B3alMOCBS3€i OpPraHHU3MOB B coo01ecTBax,

AHTPOIIOTEHHBIX HW3MEHCHHMH B OKOCHCTEMax CBOCH
MECTHOCTH;

- yMeTh  BBIACHATH  CYIICCTBEHHBIC  IPU3HAKU
OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEILIECTB

(Metabonu3m), UHGOPMALMK U TPEBpALLCHHUs] SHEPTHH,
Opo’keHHUs, aBTOTPOPHOrO U TETEPOTPOPHOrO THUIIOB
nUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHes3a, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
Pa3BUTHS, DPAa3MHOXXEHUS, WHAWBHIYAIBHOTO Pa3BUTHS
opraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS  T€HOB,
reTepo3uca;  JEWCTBUH  MCKYCCTBEHHOTO  OTOOpa,
CTaOMJIM3UPYIOLIETO, JBMXKYLIETO UM Pa3pbIBAIOIIETO
€CTECTBEHHOI'O otbopa; aJJIONaTPUYECKOT0 U
CUMIIATPUYECKOTO BUI000pa30BaHus; BIIMSIHUSA
JIBWDKYIIUX CHJI DBOJIONUHM Ha TE€HO(OHI MOy,
NPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie oOuTaHUs,
yepeOBaHMs HAMpaBiICHUI 53BOJIONUH; KPyroBOpoTa
BEIIECTB M MMOTOKA YHEPTUH B IKOCHCTEMAX
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1.3. Kosim4ecTBO 4aCOB, OTBOJAUMOE HA OCBOEHHE MPOrPaAMMbI Y4eOHOM 1 CIUIIINHbI

O0nem oOpa3zoBaTenbHON Harpy3ku odydaromierocs: 144 vaca,
B TOM 4HCJIe: B GOpME MPAKTHUECKON OArOTOBKY S50 4acoB;
[TpomexxyTouHas arrectanus B popme sk3ameHa 12 4acos.
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. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBHOM JACIUILIAHBI
2.1. O0beM JUCHUILIMHBI U BHbI y4eOHOH padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.4.

OcHoOBHOe co/iep:KaHue 132
BT. 4..

TEOpeTUIeCcKoe 00ydeHne 82
MIPaKTUYECKHE 3aHATHS 38
71a00paTOPHBIE 3aHATHS 12
IIpomeskyTouHas arrecTauus (IK3aMeH) 12
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2.2. TemaTn4yecKuii IJIaH U COlePKAHHUE TUCHUILIHHBI

HaumenoBanue Conep:kanue yuyeOHOro Mmarepuasa (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPUEHTHPOBAHHOE), O0bem | ®opMupyemblie
pa3esioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYHMH) 4YacoB | KOMIIETEHIIUU
1 2 3 4

Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKUIMOHAJIbHASI € IMHUIIA )KUBOTO 32
Tema 1.1. OcHoBHOe coJep:xkaHue 2 OK 02
buoJjiorus kak Teopernueckoe o0yueHue: 2
HayKa 1. buonorus kak Hayka. CBsi3b OMONIOTMM C APYTMMH HayKamu: Ouoxumwus, Ouodu3uka, OMOHUKA,

resoreorpadus u ap. Ponb u mMecto 6uonoruu B (OpMUPOBAHUM COBPEMEHHOM HAayuyHOW KapTHHBI

Mupa. 3Ha4eHne OMOJIOrMYecKuX 3HaHui. Vcropus Omonoruu. 3Ha4eHUE IUTOJIOTUU Ui Pa3BUTHS

OMOJIOTMM ¥ TO3HAaHHWA MTPHUPOJBL. METOIbl IUTOJOTMU: MHUKPOCKOIHUS, Xpomarorpadus,

a5eKTpohopes, METOT MEUEHBIX aTOMOB, TU(PepeHIIHaTbHOE IEHTPU(DYTHPOBAHNE, KYIbTYpa KIETOK
Tema 1.2. Oomasn OcHOBHOe coiep:KaHue 12 OK 02
XapaKTepHCTHKA Teopernueckoe o0yueHune: 12
KH3IHH 1. Pa3nooOpasue OuocucreMm. Opranuzanus OUOJIOTHYECKUX CUCTEM. Y POBHH OpTraHU3alUud OMOCHCTEM:

MOJICKYJISIPHO-TEHETUYECKUH, OPraHOMIHO-KJIETOUHBIH, OpraHW3MEHHBIH, MOMYJSIMOHHO-BUIOBOM,

9KOCHUCTEMHBIH (OmoreoneHoTHueckuit), onochepusiit. Hayku, nzyuatomue 6uogoruyeckue 00beKThI

Ha Pa3HbIX YPOBHSX OpraHM3aLuM XKU3HU. OOIIas XapaKTepUCTHUKA KU3HH, CBOICTBA KUBBIX CHCTEM.

ITpornecchl, nporcxoasiye B OnocucTeMax
Tema 1.3. OcHoBHOE conepxaHue 8 OK 01
Bunonornyeckn Teopernueckoe o0yueHnune: 4 OK 02
Ba’KHbIC 2. XUMHUYECKHH COCTaB KJIETKH. HeopraHuveckue BemecTBa KIETKH, UX OMOJI0rHdecKast poib. OK 04
XHMHYCCKHE Oprannyeckne BemecTBa KIETKH. buomormdeckne mommumepsl. benkn. Ctpykrypa W QyHKIUH
COCANHEHHUA OenkoBoi Mosekyinbl. DepMeHTHl, MPUHIMI WX JeicTBuA. YrieBoabl. buonornyeckue (yHKIMH

YTJIEBOJIOB.

JIumuapr. OOmmi 1wuiaH cTpoenus. [uapodunbHO-TUApOdOOHBIE cBoiicTBa. Kiaccudukarms

munuaoB. buonornyeckue ¢ynkunn aunuaoB. AT®. Ctpoenne monekynsl AT®. buonornueckue

¢bynakun ATD

IIpakTHYecKHe 3aHATHS: 2




[Ipaktuyeckas pabora Nel. «Poib GesKoOB, YII€BOJOB U )KUPOB B OPraHU3ME yelloBeKa. BUTaMuHbI 1
OMOJIOrMYECKH aKTUBHBIE 100ABKH, MX 3HAUEHHUE B KH3HU OpraHU3Ma yejaoBeka. [ umno- u
aBUTAaMHUHO3BI UX MTOCIICICTBUS»

Hpe,Z[CTaBJ'IeHI/Ie YCTHBIX COO6H.[€HI/II71 C HpCBCHTaHHeﬁ, IMOATOTOBJICHHBIX 110 IIECPEYHIO NICTOYHUKOB,
PEKOMCHAOBAHHBIX ITPEIIOAaBaTCIICM

JlabopaTopHble 3aHATHUS: 2
4. Jlaboparopnas pabota Nel. «Onpenenenue ButamuHa C B IPOAYKTaX MUTAHUS» 1
[TonroroBka BapuaHTOB OIMbITA, HAOIIOACHHUE 32 KAYECTBEHHBIMU PEAKIMSAMHU, 3al0JHeHHE paboueit
TaOJIMILIbI, UHTEPIIPETAIMS Ha0II01aeMbIX SIBICHUH, (POpMYIHpOBaHHE BHIBOJOB
5. JlaboparopHuas pabota Ne2. «['uapopmibHO-THIPOHOOHBIE CBOWCTBA JIUITHIOBY 1
[TonroroBka BapMaHTOB OIbITA, HAOIIOAEHUE U3MEHEHUSI PACTBOPUMOCTH JIMIIUI0B, 3alI0JIHEHUE
pabodeil TaOJIUIIBI, HHTEPIIPETAITS HAOII0aeMbIX SBIICHUH, POPMYITHPOBAHUE BHIBOJIOB
Tema 1.4. OcHoBHOe coaep:xaHue 8 OK 01
CrtpykTypHO- Teopernueckoe o0yueHue: 6 OK 02
(pynxuuonanbHas 6. Knerounas teopust (T. IlIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MOJOXKEHUS COBPEMEHHOM 4 OK 04
OpraHmM3anus KJIETOYHOW TeOopuH. THIBI KJIETOK: JyKapHoTU4YecKas M Tpokapuotudeckas. CpaBHUTEIbHas
KJIETOK XapaKTepUCTHKAa KJIETOK 3YKapuoT (pacTUTEIbHOM, JKUBOTHOW, rpuOHOIl). CTpoeHue
MpPOKapUOTUUECKOW  KJeTKH. (OCOOCHHOCTH CTpOEHUS TeTepoTpodHOM U aBTOTpOdHOU
MPOKAPUOTUUYECKHUX KJETOK. CTpoeHue mia3MaTHYecKoil MeMmOpaHbl. TpaHCHOPT BEIIECTB 4epe3
MIa3MaTHYeCKyl0 MeMOpaHy: TMACCHUBHBIM W aKTHUBHBIA. ODHAOLWTO3: MHUHOIMTO3, (aromuTos.
Ox3omuto3. Ob6onouyka wiM KieToyHas cTeHka. CTpykrypa W (GYHKIUU KIETOYHOH CTEHKH
pacTeHuii, rpuooB.
7. [{uromnazma. [uto30:b. [{utockerner. OnnomemMOpaHHbBIE OpraHOUIbI KJIETKH: 2

supomutazmatudeckas cetb (OIIC), ammapar ['onbIkH, JU30COMBI, TEPOKCHCOMBI, BaKyOJIH
pacTUTENBHBIX KJIeTOK. CTpoeHne u GYHKIIUA OJJHOMEMOPAHHBIX OPTraHOWIOB KJIETKU. KitleTouHbIi
cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOWIBI KJIETKH: MHTOXOHJIPUH, TUIACTUIBI: XJOPOIUIACTHI, XPOMOIIACTHI,
JICHKOTIIACThI, X CTpOeHUE U PyHKUIUU. SAepHBI anmapar KJIeTKH, CTPOeHHE U (QYHKITUH.
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HememOpanHbIe OpraHoOU/Ibl KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIH HeHTp. OpraHou bl
JIBYDKEHUS: pECHUYKHU M KTYTUKH. CTpoeHHe U PyHKIIMH HeMEeMOPaHHBIX OPraHOUAOB KIETKH.

JlabopaTopHble 3aHATHS:

8. JlabGoparopnas pabora Ne3. «CtpoeHue KIETKH (pacTeHUs, JKUBOTHBIC, TPUOBI) M KJICTOYHBIC
BKITIOYCHUS (KpaxMal, KapOTHHOUIBI, XJIOPOILIIACTBI, XPOMOILIACTHI )»
[TproOpereHue onpiTa MPUMEHEHUSI TEXHUKH MUKPOCKOIIMPOBAHUSI IPU BBITTOITHEHHUH JTA00PATOPHBIX
pabot. IloaroroBka MUKpOMpENnaparoB, HAOIIOJEHUE C TIOMOIIBI0 MHUKPOCKOIA, BBHISBICHHE
pa3auuuMii  MEXIy HM3Yy4aeMbIMH  OOBCKTaMH, HWHTEpIpETaIus  HaONI0JaeMbIX  SBICHHM,
(dbopMyIupOBaHUE BHIBOIOB

9. JlaboparopHas pabota Ned. «[IpoHHIIaeMOCTh MEMOpPAHBI (IJIA3MOJIH3, JIETUTA3MOITH3))
[TpuoOpereHue onpiTa MPUMEHEHUST TEXHUKH MUKPOCKOIIMPOBAHUSI IIPU BBITTOJTHEHHUH JTA00PATOPHBIX
pabor. IloaroroBka MHUKpOIIpENapaTroB, HAOIOJACHUE C TOMOIIbI0 MHKPOCKOIIA, BBISBICHHE
pa3MuMii  MEKAY HM3y4aeMbIMH  OOBEKTaMH, HMHTEPIPETAlldsi  HAOJI0JACMbIX  SIBIICHHIA,
(bopMyIHpOBaHUE BHIBOJIOB

Tema 1.5. OcHoBHoOE coepxaHue OK 01
CTpyKTypHO- Teoperuueckoe o0yueHnue: OK 02
(pyHKkuMoHANIBHBIE 10. CtpoeHue XpomMocoM. XpOMOCOMHBIM Ha0Op KIETOK, TI'OMOJIOTUYHBIE M HETOMOJIOTHYHBIE
(axTopsl XPOMOCOMBI, TaIJIOUIHBINA U aurouaHbid Habop. Hyknennossie kuciotel. JJTHK u PHK. Crpoenue
HaCJIeACTBEHHOCTH HYKJIIEMHOBBIX KucioT. Hykneorunsl. KommiemeHTapHble as3otucTele OcHOBaHuA. [IpaBuio
Yapradda. Ctpykrypa JIHK — nBoitHas cnupans. MecToHaxox/JeHue U OuMoJoruueckue (pyHKIUU
JHK. JHK-3kcneptuza. Bunsr PHK. ®@ynkunu PHK B knetke
IIpakTHYeckue 3aHATHSA:
11. IIpaxTtuueckas padota Ne2. «Pemienne 3a1au Ha onpeaeeHUe MOCIe10BaTeIbHOCTH HYKIEOTHI0BY
Tema 1.6. OcHoBHoOe coepxxaHue OK 01
ITIpoueccsl Teopernueckoe o0yueHune: OK 02

MAaTPUYHOI'O CHHTE3a

12. Marpuunsrii cuare3 JJHK — permkarmms. [Tpunmuner permkanun JJHK. Mexanusm perutukanin
JHK. Penapamus IHK (mopennekaTuBHas, mocrperuiekatuBHas). Peakium MaTpuyHOTO CHHTE3a.
[IpuHIMIT KOMIUIEMEHTAPHOCTH B peakiusax MatpuaHoro cunTesa. JJHK u rensl. ['enetnuecknii xon,
ero cpoiictBa. Tpanckpunuus — marpuusblii cuHTe3 PHK. Tpancnmsuusa u e€ osrambl. YcnoBus
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6uocunresa 6enka. Ctpoenune 1-PHK u xomupoBanue amuHokuciot. Poiabs pubocom B OnocuHTe3e

Oenka
IIpakTHYeckue 3aHATHSA: 2
13. TIlIpaxTtuueckas padota Ne3. «Pemienue 3aau Ha onpezieseHUe 0CIe10BaTeIbHOCTH AMUHOKHUCIIOT B
MoOJIeKyJie OesKa»
Pemenue 3a1au Ha onpezeseHUe 0CIe0BATEIbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe Oelka B ciiyyae
WU3MEHEHUS NI0CIIEI0BAaTEIbHOCTH HyKIIeoTua0B JJHK
Tema 1.7. OcHoBHoOe coepxaHue 6
Hexnerounbie Teopernueckoe odyueHue: 4
(hopMBbI KU3HH 14. Bupychl — HekneTouHble (OpPMBI XKU3HU U OOaMraTHble napasutbl. CTpOEHUE MPOCTHIX U CIOXKHBIX
BUPYCOB, peTpoBHpYycoB, Oaktepuodaron. XKuznenusiii nukn JIHK-conepxammx Bupyco, PHK-
coJiepKalux BUpycoB, Oakrepuodaros. BUY, renatur yenoseka. OK 02
bakrepun. O0mmas xapaktepuctuka. [lonstie mramm. Bupycel n 6akrepun: CX0ACTBA U pa3inymsl. OK 04
IIpakTHYeckue 3aHATHSA: 2
15. TIpakTtudeckas padota Ned. «BupycHbie u OakTepuanbHbie 3a00eBanus. OOmue MpUHITUTIBI
UCTIOJIB30BaHUS JIEKAPCTBEHHBIX BemecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTHKOBY
[TpencraBiaeHne yCTHBIX COOOILIEHHH ¢ Mpe3eHTanuel, MoAroTOBJISHHBIX M0 MePEUHI0 UCTOYHUKOB,
PEKOMEHI0BaHHBIX IPENOIaBaTEIEM
Tema 1.8. OcHoBHOe coaep:kaHue 6 OK 02
OO0MeH BelecTB H Teopernueckoe odyueHue: 6
npeBpainieHue 16. Accumwisanus W JACCUMWISIMS — JIBE CTOPOHBI Meraboim3ma. Tumbsl oOMEHa BEIIECTB: 4
JHEPIuM B KIETKe aBTOTPO(HBIN U TeTepOTPOHBIN, a3pOOHBIN 1 aHA3POOHBIN. DHEpreTHueckoe 00ecreyeHne KIeTKH:
npespanieHne AT® B oOMeHHBIX Mporeccax. DepMeHTaTUBHBIN XapakTep peakUui KJIETOYHOIo
MeTaboar3Ma
17. TlepBUuHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. [lmactuyeckuii ob6meH. DOTOCHHTE3. 2

XeMocuHTe3.  AHa’poOHBIN »HepreTuyeckuid 0oOMeH. AHa’poOHBbIE OpraHu3Mbl. bpoxeHwue,
aBTOTPO(HBIA M TETepOTPO(HBIM THN TUTAHUSA. AHAIPOOHBIE MHKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJOTMH. JTambl 3HepreTudeckoro oodmeHa. ['nmukonu3. buosjormueckoe okuciaeHHe, WU
KJIETOYHOE JIbIXaHHe
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Tema 1.9. OcHoBHOe coaep:kaHue 4 OK 02
KM3HEeHHbIN LUK Teopernueckoe odyueHue: 4 OK 04
KJIeTKH. MuTo3. 18. Kuerounslii nuxi, ero mnepuoisl u perymsuusa. Ilepumonsl uHTepdazbl MX OCOOEHHOCTH.
Meiio3 JuddepeHumanus KIETKH U apecT KIETOUYHOro Hukia. Jlenenue kieTku — Muto3. Ctaauu MUTO3a U
npoucxonsaimue npoueccel. Kapuokunes u nurokusnes. buonorndyeckoe 3HaueHue Mutoza. Meios —
penyKiHoHHOe zeneHue kiaeTkd. Cragum melo3a. Melo3 — OCHOBa IOJOBOIO Pa3MHOKEHHS.
[ToBenenne xpomocoM B Meiiosze. Kpoccunrosep. buonornyeckuii cMmpicn meiio3a. DPpQexTs! Meiiosa.
Melio3 B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
19. Kourpousnas padora Nel. MonekynsipHbIi ypOBEHb OpraHU3aLUH KUBOTO 1
Pa3nesn 2. CtpoerHue u GyHKIIMH OPraHu3Ma 39
Tema 2.1. Conep:xxanue 6
Crpoenne IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KAHHME TEOPeTHYEeCKOro 00y4YeHus 4
opraHmusma 20. OpnoxieToyHble oOpraHu3Mbl. KonoHWanmpHBIE OpPraHuW3Mbl. MHOTOKIETOYHBIE PACTUTEIHHBIE )
opraHu3Mbl. B3auMocBs3b yacTel MHOTOKJIETOYHOro opranusma. @yHkius. OpraHbl U CHUCTEMBbI OK 02
opraHoB. AmnmapaTel oOpraHoB. lomeocTa3 opraHm3smMa U €ro IOJAJIEp)KaHue B IIpolecce OK 04
KU3ZHEJESATEIIbHOCTH
21. dyHKIMOHAIBHAs cHcTeMa OopraHoB. TkaHu pacTeHMi. TKaHM >KMBOTHBIX M 4enoBeka. OpraHbl 5
pacteHnid. OpraHel U CUCTEMBI OPraHOB YXUBOTHBIX M YEJIOBEKa» 3HAYEHHUE OIOPHI, BUKEHUS,
NIUTaHWs, JbIXaHWsS, TPAHCIIOPTAa BEIIECTB, BBIACICHUS, 3allUThl. 3HAYEHHE MPOSBICHUS
Pa3IpakKUMOCTH U PETYJSALUN
OcHoBHoOe cofepkaHue PAKTUYECKOIro 3aHATHS: 2
22. Tlpaktmueckass paborta Ne5. «Teopusi KIIOHATBHO-CENEKTHBHOro mMMyHutera II. Dpmuxa, W.H.
MeunukoBa. MHpekmonHble 3aboneBaHus M SnuAeMus. BakHeilmume snuaeMun B UCTOPUHU
yejoBevyecTBa. BakiuHanus kak npopuiakTHKa HH(PEKIIMOHHBIX 3a001eBaHUl»
[IpencraBiaeHne YCTHBIX COOOLIEHMH C Tpe3eHTalUel, MOATOTOBIEHHBIX IO MEPEYHIO HCTOYHMKOB,
PEKOMEHI0BAaHHBIX MPEINOIaBaTEIEM
Tema 2.2. Conep:xanue 2 OK 02
®opmbl IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE CO/leP:KAHME TEOPETHYECKOr0 00yYeHus! 2
Pa3MHOKEHUA 23. ®opMbl pa3MHOXKEHHUS OpraHu3MoB. becnosoe u Tmoj0BOE pa3MHOXKeHHe. Buabl Oecronoro
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OpPraHu3MoB pa3MHOXKEHHUsS: NPOCTOE JEJIEHUWE HAABOE, IOYKOBAHME, PA3MHOXKEHHME CIIOPAMH, BETETaTHUBHOE
pasMHOXKeHue, pparmeHTanus, KioHuposanue. [lonoBoe pazMHOKEHHE.
(n3yuaercst yriyOieHHO Ha puMepe pacTeHnil. Pa3aMHOKEHUE )KUBOTHBIX U YEJIOBEKA - 0030pHO).
Tema 2.3. OcHOBHOe coiep:KaHue
OHnrorene3 Teopernueckoe o0yueHue:

KUBOTHBIX U
YyeJ10BEeKa

24. TameroreHe3 y kuBOTHBIX. CnepmatoreHe3 u ooreHe3. CTpOEGHHE TOJIOBBIX  KJIETOK.
Omiog0TBOpeHHEe W 3MOPUOHATBHOE pa3BUTHE >KUBOTHBIX. IlapreHorenes. DmOpuoreHes (Ha

OK 02
npumMepe anneTHuka). Craauu sMOproreHesa. OK 04
25. Poct u pasButue kuBOTHBIX. I[loctaomOpmoHanmsHBI miepuon. llpsmMoe um HempsMoe pa3BUTHE.
PazButne ¢ Meramopdozom y O€CHO3BOHOUHBIX M IO3BOHOYHBIX JKMBOTHBIX. Craguu
HOCTAMOPUOHANIBHOTO Pa3BUTHsSL Yy JKUBOTHBIX M dejoBeka. Ilepuonbl OHTOreHes3a uesloBeKa.
bronoruueckoe crapenue u cMepThb. I'epoHTONIOTHS.
Tema 2.4. Outorene3 | OCHOBHOe co/lepKaHNE
pacTeHui Teopernueckoe o0yueHue: OK 02
26. T'ameroputr u crnopodpur. PazmMHOXKEHHE W pa3BUTHE BOJOpOcield. Pa3zMHOXeHHWE H pa3BHUTHE OK 04
CIIOPOBBIX pacTeHui. PasMHOKEHME M pa3BUTHE CEMEHHBIX pacTeHuil. Poct. llepnoasl oHTOreHe3a
pacTeHui.
Tema 2.5. OcHoBHble | OCHOBHOE cOoep:KaHHe
NOHATHS TeHETUKH TeopeTrnueckoe odyueHue:
27. T'eHeTHKa KaK HayKa O HACJIEJICTBEHHOCTH W M3MEHUMBOCTH OpraHu3MoB. OCHOBHBIE T€HETHUYECKHE OK 02
noHsATUS U cUMBOJBL. ['eH. ['enorun. deHotun. AienbHble TeHbl. AJIBTEpHATUBHBIC MPU3HAKH.
JloMUHaHTHBIN U peneccUBHBIA Mpu3Haku. ['oMo3urora u rereposurora. Yucras nunus. ['nGpussl.
OCHOBHBIE METO/Ibl TEHETUKU: THOPU0IOTMYECKHH, IIUTOIOTHYECKHE, MOJIEKYJIIPHO-T€HETHUECKHE.
Tema 2.6. OcHoBHOe coep:kaHue
3aKoHOMepHOCTH Teopernueckoe o0yueHune: OK 02
Hac/Jae10BaHUA 28. 3aKkOHOMEpPHOCTH oOpa3oBaHHs rameT. 3akoHbl [. MeHmens: MoOHOTHOPUIHOE CKpEIIHBAHHE. OK 04

[IpaBmiio nOMUHUpPOBaHUS. 3aKOH €AMHOOOpa3usi NEPBOrO IOKOJIEHUS. 3aKOH pacUIerIeHUs
npu3HaKkoB. [luTomornueckre OCHOBBI MOHOTHOPHIHOTO CKPENIMBaHUA. [ MImOTe3a YHUCTOTHI Tamer.
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AHanm3upyroliee ckpenBanue. JJuruopuaHoe cKkpenuBanie. 3aKoH He3aBUCUMOTO HACTIEOBaHUS
npu3HaKoB. [lonuruOpuIHOE HACIEIOBAHKE U €T0 3aKOHOMEPHOCTH.

HpO(l)ecCHOHaHLHO-OpHeHTI/IPOBaHHOC coacpkaHue NPAKTUIECCKOI'0 3aHATUA

29. IlpaxTtuueckas padborta Ne6. «Pemienue 3aau Ha onpeziesieHne BEpOSITHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB [P MOHO-, M-, TOJUTUOPUIHOM U aHAIU3UPYIOIIEM CKPEIIUBAHUH Y
pacTeHUil, COCTaBJICHHE FT€HOTUITNYECKUX CXEM CKpEIIMBaHUS pacTCHUII»

Tema 2.7. OcHoBHOe coJep:kaHue OK 01
B3aumoneiicteue Teoperuueckoe o0yuenune: OK 02
reHOB 30. l'eHoTun Kak TEJIOCTHAs cUcTeMa. MHOKECTBEHHOE JCWCTBHE TeHOB. lLielioTporwsi.
MHoOXeCTBeHHBI ~ ayenu3M.  BzaumopeiicTBue — amnenbHbIX  reHoB.  KomomuHHMpoOBaHHE.
BzaumopeiicTBue HeamuienbHbIX TeHOB. KommemenTapruocts. Dnucrtas. [lonumepus
IIpodeccuonanbHO-OPMEHTHPOBAHHOE CO/IEP:KAHNE NPAKTHYECKOT0 3aHATHS:
31. Ilpaktuyeckas pabora Ne7. «Pemenue 3a1a4 Ha ONpeieIeHue BEPOATHOCTH BOSHUKHOBEHHS
HACJIEICTBEHHBIX MPU3HAKOB IIPHU Pa3INYHbIX TUIIAX B3aUMOJIEHCTBUS T€HOB, COCTABICHHE
FEHOTUIIMYECKUX CXEM CKPELIMBaHUS PaCTEHUI»
Tema 2.8. OcHOBHOe coiep:KaHue
Cueniensnoe Teopernueckoe o0yuenune:
HaCJIe/I0BaHHe 32. 3akonbsl T. Moprana. CuemnieHHOe HaclleZJOBaHHE T'€HOB, HapYIIEHUE CLEIIeHHs. XPOMOCOMHas
NPHU3HAKOB TEOpUsi  HACIEACTBEHHOCTH. ['eHeTHueckoe  KapTUpoBaHME  XpoMocoM. Mcrmosb3oBaHue OK 01
KPOCCHHTOBEpPA JIJI1 COCTABJIEHUS T€HETHYECKUX KapT XPOMOCOM. OK 02
IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOT0 3aHATHS:
33. Ilpaktuueckas pabora Ne§. «PemieHue 3a1a4 Ha onpeielleHue BEpOITHOCTH BOSHUKHOBEHHUS
HaCJIECTBEHHBIX MPU3HAKOB IIPH CLIETIJIEHHOM HaCJIEZJOBAHUN Y PACTEHHI, COCTaBIICHUE
TFEHOTUIIMYECKUX CXEM CKPELIMBAHUS PACTEHUI»
Tema 2.9. 'enernka | OCHOBHOE coJiepKaHue OK 01
noJja TeopeTnueckoe odyueHue: OK 02

34. XpoMOCOMHBI MEXaHU3M OIPEIeNICHUS 1MoJIa. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBII
U TeTepOraMeTHBIN I0J1. [ eHeTnyeckas CTpyKTypa IOJOBBIX XpoMocoM. HaciienoBanue NMpu3HAKoB,
CLIEIIJIEHHBIX C ITOJIOM.
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IIpakTHYeckHe 3aHATHA:

35.

[Tpaktuyeckas padora Ne9. «Pemienue 3a1a4 Ha onpeieieHne BEPOATHOCTH BOSHUKHOBEHHS
HACJICACTBCHHBIX IIPHU3HAKOB, CUCIUICHHBIX C ITOJIOM, COCTABJICHUC IT'CHOTUIINYCCKHUX CXCM
CKpELIUBaHU)

Tema 2.10. I'eHeTuka

OcHOBHOe coiep:KaHue

YeJIOBEKa Teopernueckoe o0yueHue: OK 01
36. KapuoTtun dvenmoBeka. MeTonpl W3ydeHUS TCHETHKH YEJIOBEKA: T€HEATOTMUYECKUN, OJM3HEIOBHIMH, OK 02
LIUTOTCHETUYCCKHI, OMOXUMHYECKUH, MOMYJISIUUOHHO-CTATUCTUYECKUH. HacnencTtBeHHEIE
3a00J1eBaHUs YeJIOBEKa. [ eHHbIE U XpOMOCOMHBIE OOJIE3HH 4elioBeKa. boyie3Hu ¢ HacineACTBEHHOM
MIPEAPACIIONOKEHHOCThI0. 3HAYEHWE MEIUIIMHCKON T'€HETUKH B MPEJOTBPAIICHUM M JICUCHHH
FeHETHYECKUX 3a00JIeBaHUI YeI0BeKa.
IIpakTH4yeckue 3aHATHS:
37. Ilpaktuyeckas padora Nel0. «Pemenue 3aqad Ha onpeaeTeHne BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MMPU3HAKOB, UCIIOJIb3Yysl METObl TEHETUKH YEJIOBEKA, COCTABICHUE
TEHOTHITMYECKUX CXEM CKPEIIUBAHMSI
[IpencraBnenne yCTHBIX COOOIIEHUI € TTPE3EHTAIMEN O HACIEICTBEHHBIX 3a00I€BaHUAX YEIOBEKA .
Tema 2.11. OcHoBHOe coaep:kaHue
3akoHOMepHOCTH Teopernueckoe o0yueHue:
H3MEHYMBOCTH 38. BsaumojeiicTBHe TeHOTHIIA U cpeabl mpu (GopMupoBaHuH (GeHOTHTA. VI3MEHYMBOCTH TPU3HAKOB.
KauecTBeHHBIE W KOJIMYECTBEHHBbIC TIPU3HAKU. Buasl W3MEHUYMBOCTHU: HACIEACTBEHHAs U
HEHACJICICTBEHHAS. OK 01
3aKOH rOMOJIOTMUECKUX PSAOB B HaciencTBeHHol usmeHunsocty (H.W. BaBuios). OK 02
MonudukanronHas, win (EHOTUNHUYECKass HM3MEHYHUBOCTh. Ponb cpeapl B MOAM(pUKAMOHHON OK 04

N3MCHYHUBOCTH. HopMa pCaknuuu IIpU3HAKA. BapI/IaI_[I/IOHHHﬁ pdaa W BapuallMOHHAad KpHBai.
XapaKTepI/ICTI/IKa MOI{H(bHK&LIPIOHHOfI HN3MCHYHMBOCTHU

HaCJ'ICI[CTBeHHaSI, WJIA TEHOTUIIMYECKass H3MEHYMBOCTh. KoOMOMHATUBHAS H3MEHUUBOCTD.
MYTaI_II/IOHHaSI H3MEHYUBOCTh. Bupl MYTaHHﬁI TCHHBIC, XPOMOCOMHBIC, T'CHOMHLIC. HpI/I‘{I/IHLI
BO3HHUKHOBCHUA MyTaHHﬁ.

21




IIpakTHYeckHe 3aHATHA:

39. IIpakruyeckas padora Nell. «Pemienue 3aqad Ha onpeaeNieHUE TUITA MyTallUX TIPH TIepeade
HACJICJICTBEHHBIX MPU3HAKOB, COCTABIICHUE T€HOTUITMYECKUX CXEM CKPEITUBAHUS )

Tema 2.12. OcHOBHOe coiep:kaHue 5 OK 01
Cenexuus Teopernueckoe o0yueHue: 1 OK 02
OPraHu3MoB 40. Cenekuus Kak HayKa. MeTObI CEIEKIIMOHHOM paboThl. ['eTepo3uc u ero npuuuHsbl. MIcKycCTBEHHBIN
0TOOpP: MaCCOBBIN U MHAMBUAYAIBHBIA. DTarbl KOMOMHAITMOHHOU cenekiuu. CopT, mopoaa, mTaMM
ANTOpUTMBI pElIeHHE 3a]1a4 Ha ONPEAEICHUE BO3MOKHOIO BO3SHUKHOBEHMSI HACJIEICTBEHHBIX TPU3HAKOB
10 CEJIEKIMH, COCTaBJIEHNE TEHOTUIIMYECKUX CXEM CKPEILMBAHNUS.
IIpakTHYeckune 3aHATHA: 4
41. TlIpaktuueckas pabora Nel2. «Pemienue 3aqad Ha onpeaeeHIe BO3MOXXHOTO BOSHUKHOBEHHUS 5
HACJIEJICTBEHHBIX MMPU3HAKOB IO CEJIEKIINH, COCTABJIEHUE FTEHOTUIIMYECKUX CXEM CKPELIUBAHMS»
42. Tlpaktuyeckas padora Nel3. «/3yueHue METO0OB CEIEKIIUU PACTEHUI 2
43. KontpoJabnasi padora Ne2. CtpoeHue u QyHKIIUUA OpraHu3Ma 1
Pa3nen 3. Teopusi 3BoJII0OUMH 17
Tema 3.1. UcTopus OcHoBHOE coaep:kaHue 2 OK 02
IBOJIIOLIMOHHOT' 0 Teopernueckoe odyueHue: 2 OK 04
y4eHHus 44. TlepBble 5BOJIONMOHHBIE KOHIENUuu. ['pamyanmucruyeckas -HBOJIONMOHHas KoHuenuus JK.b.
Jlamapka. [IBmxymue cuisl sBomonun. Kpeannonusm u tpancpopmusm. Cucremaruka K. Jlunnes u
e€ 3HaueHue A POPMHUPOBAHUS UIEU IBOIOLUN
[Ipennocbuiku BO3HMKHOBEHMSI JapBUHM3Ma. OBOJIONMS BHIOB B mpupone. boprba 3a
cymectBoBanue. EcrecTBeHHbI 0TOOp. JlMBEepreHIys MpU3HAKOB U BHa00Opa3oBaHue. OCHOBHbBIE
MOJIOKEHUsI CcUHTeTHYeckod Teopun sBomtonuu  (CTD). Ponb 3BOJTIONMOHHONM TEOpUH B
(bopMUpPOBaHUN HAYYHOU KapTUHBI MUDA.
Tema 3.2. OcHoBHoOE cojepKaHue 2 OK 02
MuxkposBoJronus Teopernueckoe o0yueHune: 2

45. MHUKpPO3BOIONNSA ¥ MAaKPOIBOJIOIUS KaK 3Talbl SBOJIIOLMOHHOTO Mporecca. ['eHeTHueckue 0CHOBBI
3BOMIONIMM. MyTaluy U KOMOMHAIMM KakK 3JIEMEHTapHbINA ABOJIOLMOHHBIN MaTepuain. [lomynsuus
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KaK 3JIEMEHTApHAsl €IUHULIA SBOIIOLUH.

JBmxymue cuiibl ((hakTOphl) SBOTIONUN. MyTallMOHHBIN MPOLEecC 1 KOMOWHATHBHAS U3MEHYHBOCTD.
Murpauusa. Wzomauust momynsiuii:  reorpaduueckas  (MPOCTPAaHCTBEHHAs), OMOJOTHYECKast
(penpoayKTHUBHAs).

EcrectBeHHbI 0TOOp — Hampasisoommil ¢akrop 3Boironuu. boppba 3a cyliecTBOBaHME Kak
MEXaHU3M JEUCTBUS €CTECTBEHHOIO OTOOpa B momysiuuMax. Bug u ero kputepuu (IpU3HAKH).
BunooOpa3oBanue kak pe3yabTaT MUKPOIBOJIOLMH

IIpakTHyecKue 3aHATHA: 4
46. Ilpaktuyeckas pabora Nel4. «BbIsSBICHHE U3MEHUYUBOCTH Y 0COOCH OJTHOTO BHJIA». 2
47. Tlpaktuueckas pabora Nel5. «CpaBHeHUE BHIIOB 110 MOP(OIIOTHIECKOMY KPHUTEPHIO» 2
TeMma 3.3. OcHOBHOe coiep:KaHue 2 OK 02
Maxkpo3Bosronus Teopernueckoe o0y4enue: 2
48. MakpoosBomonusa. PopMbl U OCHOBHBIE HampasieHus MakposBomiormu (A.H. Cesepuos). IlyTtu
JOCTIDKEHUST OMOJIOTMYECKOro rmporpecca: apomopdos3, wuamoamanTamus, oOmas JAereHeparus.
Mertoasl uW3y4YeHUs MAaKpOdIBOJIOLMU. 3aKOH 3apoabiieBoro cxojcrtsa (3akon K. bapa).
buorenerndeckuii 3axkoH (D. ['ekkens, @. Mroymep). OOmue 3aKkOHOMEPHOCTH (TIPaBUIIa) YBOJOIHUN
Tema 3.4. OcHoBHOE conepxanue 3 OK 02
Bo3nukHoBeHue u Teopernueckoe o0yueHnune: 3 OK 04
pa3sBuTHE )KM3HM HAa | 49. [mmoTe3pl W TEOpUH BO3HUKHOBEHHS JKU3HU Ha 3emiie: KPEarMoHW3M, CaMOIPOHM3BOJIBHOE 1
3emure (cTioHTaHHOE)  3apOXKJEHUE, CTAallMOHAPHOE COCTOSHUE, MaHcmepmus, Ouomnos3. Hauano
opraHuueckoil sBomtouuu. llosBieHue NepBHIX KIETOK. OBOMNIONUS METa0oau3Ma. BOIIOLUS
NepBbIX KIETOK. [IpokapuoTel u 3yKapuoThl. [IpoMcxoKaeHne MHOTOKJIETOYHBIX OpPTaHH3MOB.
Bo3HUKHOBEHNE OCHOBHBIX IAPCTB HYKAPHOT.
OCHOBHBIE YEPThI IBOJIIOLIUU PACTUTEIBHOTO MUpa. OCHOBHBIE YEPThI IBOJIIOLUH KUBOTHOTO MUPA
IIpakTHYecKne 3aHATHS: 2

50. TIpaktuueckas padora Nel6. «YcTHOE coobmieHre «OCHOBHBIC TAlbl BOSHUKHOBEHUS U Pa3BHUTHS
YKUBOTHOT'O Y PACTUTEIIEHOTO MHPa)

JlenTa BpPEMCHU «OcHOBHBIE Tanbl BOSHUKHOBEHUS U Pa3BHUTHUA )KUBOTHOT'O U PACTUTCIIBHOT'O MUPa»
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(HO,Z[FOTOBJIGHHBIX 110 MEPCYHIO UCTOYHHUKOB, PCKOMCHIOBAHHBIX Hpenoz[aBaTeneM)

Tema 3.5. OcHoBHOe coJep:kaHue 4
IIpoucxoxnenue TeopeTudeckoe o0yueHue: 2
YyeJi0BeKa — 51. AnTtpomnonorus — Hayka o yenoBeke. CucTeMaTHuecKoe MoJI0KeHHe yesioBeka. CXO/ACTBO YelloBeKa C
aHTpoOIoOreHe3 AKHUBOTHBIMU. OTJIMYMS YeJOoBEeKa OT KMBOTHBIX. IIpAMOX0KIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM
OpU3HakoB. Pa3BuThe TrojOBHOrO Mo3ra U BTOpOH CUTrHaibHOM cuctembl. COOTHOLIEHHE
OMOJIOTUYECKHUX M COLMAIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E OK 02
OCHOBHBIE CTa/IMU AHTPOIIOTeHe3a. J(PHONMUTEKH — MPEIKH YeIOBeKa M 4eJI0BEKOOOPa3HbBIX 00€3bsH. OK 04
[TpoToanTpon — npeAleCTBEHHUK YesloBeKa. ApXaHTpoIll — ApeBHeWuil yenosek. [laneoantpon —
JIpeBHU yesnoBek. HeoaHTpom — uenoBek COBPEMEHHOIO TUIMA. DBOJIOLUS COBPEMEHHOTO YEJIOBEKA.
YenoBeueckue packl. OcHOBHbIE OOJbIIME pachl: €BpoNeoH]Hass (eBpas3uiickas), Herpo-
aBCTpaJIoMJiHas (SKBAaTOpUAJIbHAS), MOHIOJOUAHAs (a3uMaTrcko-aMepHukaHckas). Bpems u mecto
BO3HMKHOBEHUS Y€IOBEUYECKUX pac. ENMHCTBO UenoBevyeckux pac
IIpakTHyeckue 3aHATHA: 2
52. Ilpaktmueckass pabora Nel7. «Bpems ® TmyTH pacceleHHs 4YellOBeKa IO  IIJIaHETe.
[TprcnocoOIeHHOCTh YenoBeKa K pa3HbIM YCJIOBUSM cpenbl. BiamsHue reorpadudeckoil cpensl Ha
MOP(}OIOTHIO ¥ PU3UOJIOTHIO YETOBEKA»
YerHOoe coolleHne «3aiyra JSHT BPeMEHH U MEHTAbHBIX KapT» (IOATOTOBICHHBIX MO MEPEYHIO
MCTOYHUKOB, PEKOMEH/IOBAHHBIX IPEIIOIaBaATEIIEM )
53. KontpoabsHasi padora Ne3. TeopeTrndeckue aclieKThI BOJIIOLNH JKU3HU Ha 3emIie 1
Paznen 4. Jxonorus 19
Tema 4.1. OcHoBHOe coJep:kaHue 2 OK 01
JIK0JIOTHYECKHUE Teopernueckoe o0yuenune: 2 OK 07
(paxTopbI M cpeabl 51. Cpenpl oOUTaHHS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3IYIIHAs, MOYBEHHAs, BHYTPUOPTaHU3MEHHAs!.
KU3HU OU3NKO-XUMUYECKHE O0COOEHHOCTH cpell oOMTaHus opraHu3zMoB. IIpucnocoOsieHnss opraHu3MoB K
KHU3HU B pa3HbIX cpenax. Ilonarme skonormueckoro ¢akropa. Knaccudukanums sKoI0rHuecKux
¢dakropos. [IpaBuno munumyma FO. JInbuxa. 3akon TonepantHoctu B. lendopaa
Tema 4.2. OcHOBHOe coep:kaHue 4 OK 01
Honyasinus, Teopernueckoe odyueHue: 2 OK 02
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coo0mecTBa, 52. Dxonoruyeckas XapaKTePUCTHKA BUIA W TOMYJAIHMHA. DKOJIOTUYECKAsi HUIIA BUAA. DKOJIOTHUECKUE OK 07
JIKOCHCTEMbI xapaktepucTuku monymsuud. CoobmectBa U 3KocucTeMbl. buoreno3 m ero crpykrypa (B.H.
CykaueB). CBsizu MexIy opranu3mMamu B OuoreHoze. CTpYKTYpHBIE KOMITOHEHTBI KOCHCTEMBI:
IPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK SHEPIHMH B 3KOCHUCTEME.
Tpoduueckue ypoBHH.
AHTpONOIreHHbIE IKOCUCTEMBI. ATpO3KOCUCTeMbl. OTIMYUS arpo’KOCUCTEM OT OHOIeOLIEHO30B.
VYpb6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI YPOOIKOCHCTEM
IIpakTHyecKue 3aHATHA:
53. Ilpaktuueckas pabora Nel8. «Tpoduueckne nenu u cetu. OCHOBHBIE TOKA3aTEIH IKOCHUCTEMBI.
buomacca m mpomykmms. DKOJOTHUECKHE NHPaMHUIbI YHced, Omomaccsl W sHepruu. llpaBmio
NUPAMUJIbI SHEPTHI
Pemlenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/JaHUIl 10 MEPEeHOCY BeIleCTBA M JHEPruu B
9KOCHCTEMAX C COCTaBJIECHUE TPOPUUECKHX 1IeTiel U MupaMul OMOMacchl U SHEPTUU
Tema 4.3. buocdepa | OcHOBHOe copep:KaHHNe
- rJI00aJIbHAas Teopernyeckoe o0yuenue: OK 01
IKOJIOTHYecKast 54. buocdepa — xuBast obonouka 3emuu. Pa3zButue mnpencraBieHuit o Ouocdepe B Tpyraax B.U. OK 02
cucreMa Bepnanckoro. Ob6nactu 6unocdepsl u e€ cocra. XKuBoe BemecTBo 0nochepsl U ero PyHKIUN OK 07
3aKOHOMEpHOCTH  cymiecTBoBaHus  Ouocepsl. OcobeHHocTH Ouochepsl Kak  T100aIbHOM
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocepe. Purmuunocts sBineHMi B Oumocdepe.
KpyroBopotsl BemecTB M OHOreOXMMHUYECKHE IUKIBI. [J100anbHbIE 3KOJIOTHYECKHE MPOOIEMbI
COBPEMEHHOCTH U ITyTH UX PELIeHUs
IIpakTHyeckue 3aHATHA:
55. Ilpaxktuueckass pabora Nel9. «Pemenune mnpakTUKO-OPUEHTUPOBAHHBIX pACUYETHBIX 3ajady Ha
oTpeNieNIeHNe TUIOMIAIN HACAKACHUHN TS CHIDKEHHSI KOHIIEHTPAIIMH YIIIEKHCIIOTO ra3a B aTMocdepe
CBOETO PEroHa MPOXKUBAHUS»
Tema 4.4. OcHoBHOe coep:kaHue OK 01
Binsinue Teoperuveckoe odyuenne: OK 02
AHTPONMOT€HHBIX 56. AHTpomoreHHbIe BO3ACUCTBHUS Ha Omocdepy. 3arps3HEHUs] Kak BHJ aHTPOIIOTEHHOTO BO3JIEHCTBHS OK 04
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(haxTopos Ha
ounocepy

(xumugeckoe, (GuU3MUYECKOE, OMOIOTHYECKOe, OTXOJbl  IMPOU3BOJCTBA M  IMOTPEOICHHUS).
AHTpOIIOTeHHBIE BO3JeiCTBUS Ha aTtMochepy. BozneiictBus Ha ruapochepy (3arps3HeHHS U UX
UCTOYHUKH, UCTOIIEHUS Boa). BozneiicTBus Ha nutocdepy (merpagamus MOYBHI, BO3JCHCTBHE Ha
TOpHBIE TOpOJa, Henxpa). AHTPOIOTEHHBIE BO3IEHCTBHS Ha OHOTHUYECKHME cooOmiecTBa (Jieca u
pacTuTesabHble COOOIECTBA, JKUBOTHBIA MUD)

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIeP:KAHHE MPAKTHYECKOT0 3aHATHSI:

57. Ilpaktuueckass pabora Ne2(. «PacueTrHoe 3ajaHue MO pacueTy CTPYKTYpHI 3alacoB JIPEBECHHBI»
Pemenune npakTuko-opueHTUPOBAHHBIX PACUETHBIX 33JJaHUI 110 COXPAHEHUIO MPUPOJHBIX PECYPCOB
CBOET0 peruoHa MpoKUBAHMUS.

OK 07

Tema 4.5. Biusinue
COIUAJIBLHO-
IKOJIOTHYeCKHX
¢akTopoB Ha
310pOBbE YeJI0BeKa

OcHoBHOE CoAcpiKaHue

TeopeTuueckoe odyueHue:

58. 3mopoBbe u ero cocrapisroniue. akTopkl, MOJOKUTEIBHO U OTPUIIATEIBLHO BIMSIONINE HA OPraHU3M
yelloBeka. BpenHble TNPUBBIYKH: TOCIACACTBUSA H  Npoduminaktuka. IIpobGiaema TEXHOTCHHBIX
BO3JICHICTBUII Ha 370pPOBbE YEIIOBEKA (DJICKTPOMATHWTHBIC IIOJISI, OBITOBAask XUMHS, W30BITOYHBIC
OIYMBI, pajWanus W T.IL.). AJanTtanusi OpraHu3Ma 4YeJOBeKa K (aKkTopaM OKPYXKAlOMIeH Cpeibl.
3amuTHBIC MEXaHU3MbI OpraHru3Ma YeIoBeKa. 3JI0pOBbE U PabOTOCTIOCOOHOCTD.

59. Ilpunnunsl ¢GopMHpOBaHUS 310poBbecOeperaroniero mnoBeAeHus. @Pusnueckas akTUBHOCTh MU
3n0poBbe. ['pynmsl 310poBba. OCHOBBI 3akanuBaHUsA. BHOXMMHMYECKHE AaCIEKTHl PallMOHAIBHOIO
nutanus. [IpaBuna 0e30MacHOro UCIOIb30BAHUS OBITOBBIX TPHUOOPOB U TEXHUUECKUX YCTPOMCTB

IIpakTHyeckne 3aHATHA:

60. TIpakTuueckas padota Ne21. «OmpeneneHue CyTOUHOTO PAIMOHA TUTAHKS

60. Ilpaktuueckas padora Ne22. «CoznaHve WHANBHUIYaTbHON MAMATKH IO OPTraHU3aIMN PAlMOHATBHOM
(bu3n4ecKoil aKTUBHOCTI

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE JIA0OOPATOPHOTIO 3aHATHSA

61. JlaGopaTtopnas pabota NeS. «BnusHue abnoTHueckux (akTOpoB Ha YelOBeKa (HU3KHE M BBICOKHE
TEMIIEPATYPHI)»

M3yueHre MeXaHW3MOB aJalTallid OpraHW3Ma 4YeJlOBeKa K HHU3KAM W BBICOKUM TeMIlepaTrypam H

00BsICHEHHE TOIYYEHHBIX Pe3yJIbTaTOB U (OPMYIHMPOBAHHE BHIBOJOB (ITMCHMEHHO) C HCIIOJIb30BAHUEM

HAy4YHBIX MOHSTHI, TEOPHUI U 3aKOHOB

OK 02
OK 04
OK 07
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IIpodeccnonabHO-OpHMEHTHPOBAHHOE COJeP:KaHUE (COoAepKAHUE TPUKJIATHOTO MOLYJIs1)

Pa3zgea S. buoJsiorusi B :Ku3HU 8
Tema 5.1. Conep:kanue 8 OK 01
buorexHoJsiornu B TeopeTudeckoe o0yueHue: 4 OK 02
KM3HHM KaXKI10ro 62. buorexHojorus Kak Hayka W Npou3BOACTBO. (OCHOBHBIE HAMpaBICHHUS COBPEMEHHOU 4 OK 04
OonorexHonoruu. MeToqel OnoTexHOIoruu. OOBEKThI OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTHYECKIX
U TCHETUYECKUX 3KcrmepuMeHTOB. [IpaBmia moucka u aHanm3a OMOIKOIIOTUYECKOW HHPOpMAIH U3
pa3IMYHBIX HUCTOYHUKOB (Hay4yHas U YydeOHO-HAy4yHas JIMTEpaTypa, CpeICTBa MAacCOBOU
uH(popmanuu, cetb UHTEpHET U Apyrue)
Tema 5.2. Conep:kanue 4 OK 01
Buorexnonoruu u Teopernueckoe odyueHnue: 4 OK 02
KHBOTHBIE Pa3Butne OMOTEXHONOTWH C WMCIOJB30BAaHHEM PACTEHHM, MPUMEHEHHE MPOAYKTOB OHMOTEXHOJIOTHH B 4 OK 04
JKU3HU YeJIOBEKA, MOUCK W aHaIn3 WH(GOPMAIIUU U3 Pa3IMIHBIX ICTOYHUKOB (Hay4Has U y4eOHO-HayIHAs
JauTepaTypa, CpeicTBa MaccoBoi nHpopmauuu, cetb IHTepHET U Apyrue)»
Ketickl Ha aHAM3 HHPOPMAIIHH O Pa3BUTHH OMOTEXHOJIOTHH C MCIOJIb30BAHUEM PACTEHUH (10 TPYIIIaM)»
IIpomexyTouHasi arrecTanus (3K3aMeH) 12
144

Bcero:
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3. YCJOBUSI PEAJIN3AIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUIIJINHBI
3.1. lng peaau3aunuy MPOrpaMMbl JUCHUIIMHBI JIOJLKHBI OBITH MPEIyCMOTPEHBI
cieayiolue crnenuajbHble IOMeIeHus
Kabuner «buonorum», ocHameH B cooTBeTcTBUM ¢ 1. 6.1.2.1 oOpa3oBarenbHOM
mporpammsl 1o cnenuaabHocTd 35.02.17 Arpomenuopariusi.

Pabouee mecto mpemopaBarens, pabouume MecTa OOYYAIOUIMXCS, JOCKAa MEJIOBAasi, KOMIUIEKT
Tabnuiy o OoTaHuke, 00mas Ouosorus (MOJHBIA Kypc), TeMaTHYeCKue Iulakarbl (2 1mT),
KOMITBIOTED Athlon 64x2 4400 B xommiekre(Monutop LG1919 BFxmaBuarypa,
MBIIIIb,KOJIOHKH), TIPOEKTOp MynbTuMenuiHbii VievSonic PAS5S03X, M@V nazepnoe Pantum
M6507 A4,1200*1200 dpi, 4/6-22 ctp/mun (A4),USB, sxpan

3.2. UndopmanmnoHHoe obecniedeHHe peajn3alu NPorpaMmMbl

Jns peanu3anuu mporpaMMmbl  OMONMHMOTEYHBIH (POHA 00pa30BaTENBHON OpraHU3aALUU
UMeEeT IeyaTHble W/WIN 3JEKTPOHHbIE 0Opa3oBaTeibHbIE U MH()OPMALMOHHBIE PECYpPChI, AJS
UCIOJIb30BaHUsl B oOpazoBarenbHOM mpouecce. Ilpu ¢opmupoBanuu Oubamoredynoro (onna
o0pa3oBaTeNbHONW OpraHu3alueil BbIOMpAaeTcs HE MEHee OJIHOTO M3JaHUs M3 NEepedHCICHHBIX
HIDKE MeYaTHBIX M3JAaHUM M (WIM) 3JEKTPOHHBIX W3JIaHUM B KauecTBE OCHOBHOIO, MpPHU 3TOM
CIIUCOK MOXET OBbITh JOTIOJIHEH HOBBIMU M3/IaHUSMHU.

JInneH3nonHoe MporpaMMHoOe o0ecniedeHue:

1. «P7-Odmcy». [IpenocraBieHre HEUCKIIOUUTENBHBIX IIPaB Ha MPOrpaMMHOE o0ecreueHue
«P7-O¢ucy. Jlnuenzuar — OO0 «Conspuc Texnonomxuc», r. Caparos. [Jorosop Ne I13-
1K-033 ot 21.12.2022 r. Cpoxk aevictsus norosopa: ¢ 01.01.2023 r. JIunensus Ha 3 roga
C TPaBOM TMOCIEAYIOIIEr0o OEcCpOYHOro UCMONb30BaHUS, s 00pa3oBaTeIbHbBIX
YUpEKIACHUN.

2. Kaspersky Endpoint Security. Jlunensuar — OOO «Consipuc TeXHOTOMKHUCH, T.
CapatoB. (anTuBHpycHOE mporpammHoe obecrieuenue). [Jorosop Ne 6- 441/2025/KCII-
170 ot 22.12.2025 1. (01.01.2026 - 31.12.2026).

3.2.1. OcHOBHBIE MEYATHBIE U3JAHUA

OcHoBHasi iMTEpaTypa
1. Aradonosa, 1. b. buonorus : 6a30BbIif ypoBeHs : yueOHuk / U. b. Aradonona, A. A.
Kamenckwii, B. 1. CuBorna3zoB. — 2-e uzj., crep. — Mocksa : [IpocBemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — TekcT : 25eKTpoHHBIH // JIaHb : 2IeKTpOHHO-OnOIMoTe Hast
cucrema. — URL: https://e.lanbook.com/book/472913 — Pexxum moctyma: it aBTOPH3.
MOJIb30BaTENEN.

2. Aradonosa, 1. b. buosnorus : 6a30BbIi ypoOBEHbB : MPAKTUKYM : ydeOHoe mocodue / U. b.
Aradonosa, B. 1. CuBormnazos. — 2-e u3z1., crep. — Mocksa : [Ipocsemenue, 2025. — 112 c.
— ISBN 978-5-09-121342-3. — TeKcT : 25eKTpoHHBIH // JIaHb : 2IeKTpOHHO-OnOIMoTe Hast
cucrema. — URL: https://e.lanbook.com/book/472916 — Pexxum poctyma: st aBTOPH3.
MOJIb30BaTENEH.

JonmosiHuTEIbHAS JIUTEPATYPaA
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1. buonorus : 10-i knacc : 6a30BbIi ypoBeHb : yueOHHK / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. PybuoB [u ap.] ; mox pemakiueii B. B. [Taceunnka. — 6-e u3a., crep. — Mockaa :
[Tpocsemenue, 2024. — 223 c. — ISBN 978-5-09-112164-3. — Tekcr : anekTpoHHbIH // JlaHb :
asekTpoHHO-0nbmoreunas cucrema. — URL.: https://e.lanbook.com/book/437336 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINECH.

2. buonorwus: 11-# knmacc: 6a30BbIit ypoBeHb : yueOHuk / B. B. [1aceunuk, A. A. KameHnckuii, A.
M. Py6moB [u ap.]. — 6-e usn., crep. — Mocksa : [Ipocsemenne, 2024. — 272 ¢. — ISBN 978-
5-09-112165-0. — TekcT : anmekTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOIMOTeYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/409211 — Pexwum qoctyma: Jjisi aBTOPHU3. TOIb30BaTENICH.

3. ApryHoBa, M. B. Dxosorus : 6a30BbIii ypoBeHb : yueOHUK / M. B. Aprynosa, /. B. MopryH,
T. A. IlnrocanHa. — 2-¢ usm., crep. — Mocksa : [Ipocsemenue, 2025. — 175 ¢. — ISBN 978-
5-09-122427-6. — Tekct : anekTpoHHbIH // JIaHb : 3MeKTpOHHO-OMOIMOTeYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/497810 — Pexwum poctyma: 1jisi aBTOPHU3. TOIb30BATENICH.

4. ®enopoc, E. . Dxonorus : 6a30BbIi ypoBeHb : MPaKTUKYM : yueOHoe nmocobue / E. 1. denopoc,
I'. A. HewaeBa. — 2-¢ u3n., crep. — Mockasa : [IpocBemenue, 2025. — 381 ¢. — ISBN 978-5-09-
126107-3. — Tekcr : anmekTpoHHBIH // JIaHb : 2JIeKTpOHHO-OMOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/497807 — Pesxum mocTyma: ajisi aBTOPHU3. MOJIb30BATEICH.

3.2.3 UnTepHeT - pecypchl
1. Beepoccuiickue natepHer-oiaumnuaasl. - URL: https://online-olympiad.ru

2. - TekcT: DIIEKTPOHHBIN. POB

3. Hayunas snexkrponnas 6ubianoreka (HOB). - URL: http://www.elibrary.ru . - Tekcr:
3JIEKTPOHHBIN.

4. OtkpoiThiit KOTe K. bruonorus. - URL: - TekcT: aneKTpOHHBIH.

5. Buptyanbnas obpa3oBarenbHas jaboparopus. - URL:
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=7&Itemid
=102 - TekcT: 27IeKTPOHHBIH.

6. buonorus. DnekTponHblit yaeOHuk. http://biologylib.ru/catalog/ - URL: / - TekcT: 21eKTpOHHbII.

7. UadopmarimoHHO-CrIpaBouHbIi pecype no ouonorun. - URL: http://www.cellbiol.ru/ - Tekcr:
3JEKTPOHHBIN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

KoHTpoJIb M OlEHKA pe3yJbTaTOB OCBOCHHS O0OIIC00pa30BaTEILHON TUCITUTLINHBI

pacKkpbIBalOTCA Yepe3 AUCHUILTHNHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIIMX
U ipoheCCHOHAIbHBIX KOMIIETEHIIUH 10 pa3esiaM U TeMaM COJIepKaHusl yueOHOro MaTepuania.

Oob6mas/mpodec Pazngen/Tema MeToabl 1 popMBbI KOHTPOJISE
CHOHAJIbHAS

KOMIIeTEeHIUsI

OK 01 P1,T13,T.14,T.15, | ®poHTanbHBINA OMPOC

Bri6upath T. 1.6, OueHnBaemast JUCKYCCHS IO BOTIPOCaM JICKITUH
CII0COOBI P2, T2.7,T.28,T. 29, |Pa3paboTka rmoccapus

pemenus 3anad | T.2.10, T. 2.12, Pewmenue 3amau

npodeccuonans | P4, T4.1,T.4.2,T.4.3, | TectrupoBanue

HOU T.4.4, BrimosiHeHuE Keiica

JIeITSILHOCTHU ITo/c P2, T 2.8,

MIPUMEHUTEITLHO

K pa3IN9IHBIM

KOHTEKCTaM

OK 2 PI,T1.1,T1.2,T1.3, @poHTaNBHBIN OIIPOC

Hcnons3oBaTh T.14,T.15T.1.6,T. 3anonHeHne TaOINIIbI

COBPEMEHHBIC 1.7, T.18,T. 1.9, 3anojiHeHUe CPaBHUTEIBHOM TaOIUIIbI
cpeacTBa P2,T21,T.2.2, T.2.3, BrimonHenue u 3ammra

ITOKCKa, aHajIM3a
u

T.2.4,T.2.5,T.2.6,
T.2.7,T.2.8, T.2.9,

1a00paTOPHBIX padOT
Pa3paboTka MeHTanbHOM KapThl PazpaboTka

untepnperammu | T.2.10, T.2.11, rioccapus

unpopmanmu u | P 3, T. 3.1, T.3.2, T.3.3, | Pemenue 3agau

nnpopmannons | T.3.4, T. 3.5, TecTtupoBanue

ple TexHonoruun | P4, T.4.2,T.4.3,T.44, [ToaroToBKa yCTHBIX COOOIICHUI ¢ TIpe3eHTalnen
TUTSE T.4.5, OOcyxIeHne 1o BOIpocaM JIEKIIUH
BBITIOJTHEHUS P6,T.6.1, T.6.2. Pazpabotka rimoccapus

3a1a4y [Mo/cP2,T21, T22, T | PazpaboTka JeHT BpeMEeHU
npodeccuonans | 2.6, T 2.7, T 2.8, Brinonnenue kerica

HOM P4, T44,P5 T5.1,

JIeSITEIbHOCTH T.5.2.

OK 04 P1,T13,T.1.4,T.1.7, | ®poHTaIbHBII ONPOC
DddexkTrBHO T. 1.9, [ToaroToBKa yCTHBIX COOOIIEHUH C
B3aumoneiicteo | P.2, T.2.2, T.2.3, T.2.4, Mpe3eHTaluen

BaTh U paboTath
B KOJUIEKTHUBE U
KOMaH/1e

T.2.11,
P3,T.3.1, T.3.4,T.3.5,
P4,TA45,
P6,T.6.1,T.6.2.
Mo/cP2,T.2.1, T.2.6,P
4,T44,P5 T5.1,
T.5.2.

BrinmonHenue u 3ammra

71a00paTOpHBIX paboT

OueHuBaemasi TMCKYCCHUS MO BOMPOCAM JICKIIUHU
[ToaroToBKa yCTHBIX COOOIICHUI C TIpe3eHTalneH
OOcyxIeHne 1Mo BOIpocaM JICKIUH

Pa3pabotka neHtsl Bpemenu OrieHuBaeMast
JIACKYCCHUSA

Pa3zpaboTka MEHTaIbHON KapThl

TecTtupoBanue

BrinonHenue keiica
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OK 07
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITh
3HaHUs 00
W3MEHECHUU
KJIUMaTa,
TIPUHIIHAITBI
OCpEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYAHBIX
CUTYaIUAX

P4,T.43,T.44,T.A45,
P6,T.6.1, T.6.2

TectupoBanue
Pa3pabotka rioccapus
Pentenue 3anau

[IK 2.4
Onpenenars
BHJIOBOU
COPHBIX
pacTeHuil u
CTENEHb
3aCOPEHHOCTH
IIOCEBOB;

P2, T21,T26,T 2.8,
P4,T.44,T.45,
ITo/cP5,TS5.1, T.5.2.

TectupoBanue

Pelienue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJIaHHi

Brinonnenue keiica

MPEJCTaBICHUE PE3YIIBTATOB PEIICHUS
KeWCOB(BBICTYILICHUE C MIPE3EHTAINECH )

IIK 2.5
Ornpenenarsb
COCTaB
BpEUTENEH,
MJIOTHOCTh UX
MOMYJISIAM,
BpPEIOHOCHOCTD
U CTENEHb
IOBPEKICHHOCT
U pacTeHU U
pacrpocTpaHeH
HOCTb
BpPEJIUTEIICH;

P2, T.21,P4,T. 45,
I[MTo/cP 5, T.S5.1, T.S5.2.

OueHnBaemasi JUCKYCCHUS
BrinosiHeHUsI MPaKTUYECKUX 3aJaHUI
Brimmonnenue nabopatopHoit paboThl
Brimonaenue keiica

MIPEACTABICHHUE PE3YIbTATOB PELICHUS
KEWCOB(BBICTYIJIEHUE C NIPE3EHTAIUEN )
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