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Ne 1014), ), ¢ yaerom tpedoBanuit ®I'OC CIIO no cnenmansHoct 54.02.01 u3aiin (o otpacism),
YTBEPKJICHHOTO TpukazoM MunucrepcTBa npocsemenus PO or 05 mas 2022 r. Ne 308, nmpodust
MOJIy4aeMOTr0 MPOPECCHOHATHLHOTO 00pa30BaHusl M MPUMEPHON IPOrpaMMBbl 0011e00pa30BaTEIBLHOM
y4eOHON JUCIUTIIMHBI «broorusy.

ABtop-coctaButens: Xonak H.A.

Pabouas mporpamma paccMoTpeHa U 0J00peHa Ha 3acelaHuu Kadeapbl me1aroruku, ICUX0JIOTUH U
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ITpotokon Ne 10 ot 25.05.2026 1.

3aBenyromnuii kadeapoil meJaroruk,
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM YYEFHOU JUCHUIIJIMHBI CO0.01.04 BUOJOTHAA

1.1. Mecto y4eOHOW JUCHUIJIMHBI
00pa3oBaTeJIbHOM NPOrPaMMbI

Oo6meobpa3oBarensHas ydeOHas mucnumuimHa COQO.01.04 buonorust snsiercs 6a3oBoi
yueOHOM AMCUUILTMHON 00111e00pa30BaTEeIbHOTO LIMKJIa OCHOBHOW 00pa30BaTelbHON MpPOrpamMMbl B
cootBeTcTBUM ¢ PI'OC cneunansHoctu 54.02.01 J{n3aiin (o otpacisim).

1.2. lleau 1 nJIaHupyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI

1.2.1. esu AUCUMILINHDBI

B CTPYKTYpe OCHOBHOHM HpPo(ecCHOHATbHOMI

Coneprkanne pabodeil mporpaMmbl 001eo0pa3oBaTeabHol yueonoi auciummmae CO0.01.04
buonorus HanpaBiIeHO Ha TOCTHXKEHUE CICAYIONIUX METCH:
-copMHUpOBaTH TOHMMAHUE CTPOCHHS, MHOTOOOpa3usi M OCOOCHHOCTEH >KMBBIX CHCTEM Pa3HOIO
YPOBHSI OPTaHU3AINH, 3aKOHOMEPHOCTEW NPOTCKAHWs OWOJIOTMYECKUX IPOIECCOB W SIBICHUHN B
OKpYJKaroliel cpese, LEIOCTHONH Hay4YHOW KapTHHBI MHpA, B3aUMOCBS3M W B3aMMO3aBUCHMOCTHU
€CTECTBCHHBIX HaYK;
- pa3BHUTh YMEHUS OTIPECIIATH )KUBbIC 00BEKTHI B IPUPO/IC; IIPOBOAUTH HAOIIOACHUS 32 SKOCHCTEMaMHU
JUIS BBISBIICHUS ©CTECTBEHHBIX W AHTPONOTEHHBIX W3MEHEHWH, WHTEPIPETHPOBATH PE3YJIbTATHI
HaOJIIOIEHUH,
- chopMUPOBATh HABBIKM MPOBEJACHHUS MMPOCTEHIIMX OUOJOTHYCCKUX IKCIICPUMEHTAIBHBIX
UCCIIEIOBaHMM ¢ COOTI0CHIEM MPaBUI 0€30IacHOr0 o0pallieHus ¢ 00beKTaMu 1 000pyI0oBaHHEM; 4)
pa3BUTh yMEHHUS WCIOJIb30BaTh HWHPOPMAIMIO OWOJIOTUYECKOTO XapakKTepa W3 Pa3IMdHBIX
HCTOYHHKOB;
-copMHUpPOBATE YMEHHUSI MPOTHO3UPOBATH IOCICIACTBUS CBOCH JEATEIBHOCTH 10 OTHOIICHHIO K
OKpYyJKarolien cpeze, COOCTBEHHOMY 370pPOBbI0; 000CHOBBIBATh M COOJIIOAATh MEPhI MTPOPUIAKTUKA
3a00JICBaHUM.
- copmupoBaTh MOHMMAaHUE 3HAYMMOCTH JOCTIKEHUH OMONOTMUYECKONM HAayKh W TEXHOJOTHHA B
MPAKTUIECKON JEATSIIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMECHHBIX MEJHUIMHCKUX TEXHOJIOTHHA H
arpoOMOTEXHOJIOTUH.

1.2.2. Ilnanumpyemble pe3yJbTaThl OCBOEHHSl 001e00pa3oBaTeIbHON JAUCHUIVIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Ocoboe 3HaueHMe AUCHUILIMHA uMeeT npu Gpopmuposanuu 1 pazsutuu OK 01, OK 02, OK 04,
OK 07.

OcBoenne comepxkanus oomeoOpazoBarensHoit yueono mucrurminabl CO0.01.04 buonorus
o0ecrieunBaeT JOCTHKEHHE 00yJarOIIUMHUCS CIETYIOIIUX PE3yTbTaTOB:

Kox n HaumeHnoBanue Ili1anupyemMsble pe3y/ibTaThl OCBOCHHUS AUCHUIIIMHBI

ACATCIIBHOCTH TPUMCHHUTCIILHO
K Pa3JINYHbIM KOHTCKCTaM

- TOTOBHOCTH K AKTUBHOMU
JESTEIILHOCTH TEXHOJIOTUYECKOW U
COIMAJIHbHON HANPaBICHHOCTH,
CriocoGHOCTh HTHULIMHUPOBATH,
[ImarnpoBaTh U CAaMOCTOATEIHHO
BrITIONTHATE TakyIo JAesITeTbHOCTB;
-MHTEpeC K pa3nuyHbIM  cdepam
PO ECCUOHATTLHOM NeATeTLHOCTH,
OBnaneHue

YHuBepcaabHBIMU Y4€OHBIMU

(popmupyembIX OO0uue JAucuuniimHapHbie
KOMIIETEeHIUI
OK 01. Bwibupare cmoco6sl | B gactu Tpy10BOro BOCIIUTAHUS: - copMUpPOBATH 3HAHUS O MECTE
peleHus 3anaay - TOTOBHOCTb K TpYIY, OCO3HAHHUE | U POJIM OMOJIOTHH B
npodeccnoHanbHOM LEHHOCTH MacTepcTBa, Tpyaoiaodue; | Cucreme ecTeCTBEHHBIX

HayK, B (popMupoBaHUU
COBpPEMEHHOMU
€CTECTBEHHOHAYYHOH  KapTHHBI
MHpa, B TO3HAHUU

3aKOHOB TIPUPOIBI

U PELICHUH XU3HEHHO Ba)KHBIX
COIIMAJIbHO-3TUYECKHX,
KOHOMHYECKHUX,

9KOJIOTHUECKUX MPOOIIeM
YeJI0BEYECTBA,
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TTo3HaBaTeILHBLIMH JCHCTBUSAIMU:

a) 6a30BBIC JTOTUICCKUE TCUCTBHS:

- CaMOCTOSITENILHO (POPMYITHPOBATH

W akrtyanusupoBaTh  mpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yYCTaHaBIWBATh CYIIECTBEHHBIN
MIPU3HAK WA OCHOBAHUS JUIS
CpaBHEHUS, Kaccupukanuu i
000011IeH S ;

- ONpEeAeNATb LEIU MAeSTeIbHOCTH,
3a/1aBaTh NapaMeTphl U

KPHUTEPUH UX TOCTIKCHHUS,
-BBISIBJISITH 3aKOHOMEPHOCTH

W mpotuBopeuns paccMaTpuBaeMbIX
SIBJICHUSX

- BHOCHUTbH KOPPEKTUBBI B
JIESITEIIbHOCTD, OIICHHUBATh
COOTBETCTBHE PE3YJILTATOB IICIISIM,
OIICHWBAaTh  PUCKU  IIOCIEACTBHUU
JIeSITeIIbHOCTH,

- pa3BUBAaTh KPEaTHUBHOE MBIIUICHHE
TIPH PEIICHUH KU3HEHHBIX

pooieM
0) 0a30BBIE  HCCIEIOBATCIILCKUC
JEeUCTBUSA:
- BJaAeTh HaBBIKAMH  y4eOHO-

HCCIIEA0BATENBCKON U IPOEKTHON
JCATCIIBHOCTH, HaBbIKaMH
paspenieHus npooiem;

- BbISBJIATH IPUYUHHO-CJICICTBCHHBIC
CBSI3U M aKTyaJIM3MpPOBaTh

3aaavy, BbIABUT'ATb THUIIOTE3Yy €€
peHICHUA, HAXOAUThb apT'YMCHTbBI
JUIA J0Ka3aTcIbCTBA CBOHUX

YTBEPKJICHUH, 3a1aBaTh MIapaMeTPhl U
KPUTEPUU PEIICHHUS,

-aHAIIM3UPOBATH MOJTYICHHBIC

B xoje pemienus 3agaun

pe3yIbTaThl, KPUTHYECKU OICHUBATH
WX JIOCTOBEPHOCTb,

IIPOrHO3UPOBATh U3MEHECHUE B HOBBIX
YCIIOBHSIX;

- yMeTh TIEPEHOCHUTh 3HAHHS B
TTO3HABATENIBHYI0O W TIPAKTHICCKYIO
00J1aCTH JKU3HEICITCIIbHOCTH;

-yMETh HHTEIPUPOBATh

3HaHMA U3 Pa3HBIX

MPEAMETHBIX 00JIacTew;

- BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh
OpPHUTHHAJIBHBIE TIOAXO0/IbI U PEIICHHS,;
-CIIOCOOHOCTh HX HCIIOJb30BaHUs B
MO3HaBaTeNLHOMN COITHAJIBHOH
MIPaKTHKE

a TaKXKe PeIICHUN
BOTIPOCOB PAIIMOHAIBHOTO

MPUPOOTIOTH30BAHNUS; B
(hopMUpPOBaHUU IICHHOCTHOTO
OTHOIIICHUS K pupo/Ie,

00IIIECTBY, YEJIOBEKY; O BKIAJE
poccuiickux ©  3apyOeKHBIX
YUEHBIX - OHMOJIOTOB B Pa3BUTHE
Omosorum; (yHKITMOHATBHOM
rPaMOTHOCTH YeJIOBEeKa JUIsI
pelIeHns )KU3HEHHBIX TIPo0IIeM,
-YMETb BJIAJETh CUCTEMOU
bronornueckux 3HaHUH,
KOTOpast BKJIFOUACT:
OCHOBOIIOJIAraroLe
OMOJIOTHYECKUE  TEPMHUHBI U
MOHATHUS (KU3HB, KJIETKA, TKaHb,
opras, OpraHusM, BU/I,
MOMYJISIMSA, SKOCHCTEMA,
ouoreHo3, ouochepa;

MEeTaboJIN3M, roMeocTas,
KJICTOYHBIN UMMYHUTET,
OuocHHTE3 OeJika,
OWomoNUMeEphl,  AUCKPETHOCTD,
CaMOpETYIISALHS,
CaMOBOCITPOH3BEICHHE,
HACJIeJICTBEHHOCTbD,
HN3MCHYUBOCTD,
9HEPro3aBUCUMOCTb, POCT U
pa3BUTHE);

OuosioruuecKue TEOPHHU:

kinerouHas teopus T. [lIBanna,
M Ineiinena, P. Bupxosa;
KJIOHAJIbHO-CEJICKTUBHOI'O
ummynuteta [I. Opnux, W.U.
MevHHKOBa, XPOMOCOMHAs
TEOPHsI HACIEACTBEHHOCTH
T.Moprana, 3aKOH
3apozsimeBoro cxonacrsa K.bapa,
IBOIIOIIMOHHAS TEOPHS

Y. JlapBuHa, CHUHTETHYECKas
TEOPUsI BOIIOLUHU, TEOPUS
antpornorene3a Y. JlapBuHa;

Teopwust Onoreorieno3a B.H.
CyxkauéBa; y4eHus

H.U. Basunosa

-0 IEHTpaXx MHOroo0pazusi H
MIPOUCXOKICHUST  KYJbTYPHBIX
pacTeHui,

A.H. CeseproBa - o myTsix u
HanpasjeHusAX 3BoJionuu, B.J.
Bepnajckoro - o 6uocdepe;

3aKOHBI (ennHOOOpa3Ms
IMOTOMKOB TIEPBOTO TIOKOJICHHS,
pacIuerIeHus HPU3HAKOB,

HE3aBUCUMOTO HACJIEIOBAHUS
TIPU3HAKOB




I'. Menpens, CLCIICHHOTO
HacnenoBanusi mnpu3HakoB U
HapyIICHUs CICTUICHUsS reHoB T.
Moprana;

TOMOJIOTHYECKUX  PSIIOB B
HACJIE/ICTBEHHON H3MEHUYNBOCTH
H.1. BaBunoBa, T€HETUYECKOTO
pasHoBecus [x. Xapau u B.
Baitn6epra;

3apoABIIIEBOTO CXOACTBA

K. bapa, OuoreHeTmueckoro
3aKkoHa  O. I'exkens, (O}
Mroinepa);

NPUHIUIEL  (YUCTOTHI  TaMeT,
KOMIUIEMEHTapHOCTH );TIpaBUIa
(MuHEMYMa

10. JInbuxa, 5KOJIOrHIECKOM
nUpaMHIbl YHcell, OMOMAacChl |
SHEPTHH);

runoressl (koauepBatHoil A.U.
OnapuvHa, MEePBUYHOTO OYyJIhOHA
k. Xonneitna, mukpocdep C.
®oxkca, pudozuma T.Yek);
-chopmupoBaTh yMEHUS
PackpsiBath copepxanue
OCHOBOIIOJIATAIOIIAX
OMOJIOTUYECKUX  TEOpUd
TUTIOTE3:

KJIETOYHOH, XPOMOCOMHOH,
MYTallUOHHOM, BOJIFOIIMOHHOM,
MPOUCXOXKJCHUS ~ JKU3HH U
YeII0BeKa; BiIaJIEHUEe CUCTEMON
3HaHUN 00 OCHOBHBIX

METO/IaX HAyYHOTO TIO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOrMUECKUX
WCCIIEIOBAHMSX JKUBBIX
00BEKTOB M IKOCHCTEM
(omucanue,u3MepeHue,
IIpOBEJICHHE HaOJIFOICHH );
croco0aMu BBISBIICHUS H
OIICHKHU AHTPOTIOTCHHBIX
W3MEHEHUH B PUPOJIC;

- cthopmMupoBaTh YMCHHS
pacKphIBaThH OCHOBOIIOJIATAIOIITIE
OMOJIOTHUECKHE  3aKOHBI |
3akoHomepHoctu (I'. Menpens,
T. Moprana, H.J. Basunosa, 2.
I'ekkens, @. Mroinepa, K.
Bbapa), TPaHUIIBI nux
MIPUMEHUMOCTH K YKUBBIM
cHUCTEMaM;

- YMETh BBIJICTIATH
CYIIIECTBCHHBIEC MPU3HAKU:
CTPOCHUS BHPYCOB,

KJIETOK MPOKAPUOT U 3YKAPHOT;




OJTHOKJICTOUHBIX u
MHOTOKJICTOUHBIX ~ OPTaHH3MOB,
BHJIOB,

OMOTeoLEHO30B, JIKOCUCTEM H
omocdepsr;

CTPOCHUSI OpPTaHOB U CHCTEM
OpPTraHOB PAaCTCHHUIA, YKHBOTHBIX,

YCII0BCKaA, mpoueccon
KU3BHCACATCIBbHOCTH,
MOPOTCKAOIMX

B opraHusmMax paCTeHHﬁ,

JKUBOTHBIX M YEJIOBEKA;
OMOJIOTHYECKHX TTPOIIECCOB:
oOMeHa BeIeCTB

(MeTabomm3M), wHPOpPMAITUU H
MIpEeBpAICHAS YHEPTHH,
OporKeHus1, aBTOTPOGHOTO

U TeTEePOTPOPHOrO

TUTIOB TIUTaHUs, (HOTOCHHTE3a H
XEMOCHHTE3a, MHUTO03a, MEHO03a,
raMeToreHesa,

aMOpHoTreHesa,
MTOCTIMOPHUOHAIIFHOTO Pa3BUTHS,
Pa3MHOXEHHUS,
VHANBUIYATEHOTO PA3BUTHS
opranm3Ma (OHTOTeHe3a),
B3aUMOJICUCTBUS TCHOB,
reTepo3uca; NeMcTBUn
HCKYCCTBEHHOTO 0TOODA,
CTaOMJIM3UPYIOIIETO,
JIBUKYIIIETO U PAa3pPhIBAIOIICTO
€CTECTBEHHOTO 0TOO0pa;
AJUTOTIATPUYECKOTO H
CUMIIATPUYECKOTO
BUJI000pa30BaHus; BIIMSTHUS
JBYOKYIIAX CHJT DBOJFOIUH

Ha reHO(OH T MOMYJISIIINY;
NPUCTIOCOOJIEHHOCTH
OpTraHU3MOB K

cpelie O0MTaHUs, YepeIOBaHMS
HaIpaBJICHUH BOJIOLINH;
KpyroBOpOTa BEIECTB U IMOTOKA
SHEPTUH B IKOCHCTEMAX;

- MPUOOPECTH OTIBIT TPUMEHEHHS
OCHOBHBIX MC€TOJOB HAY4YHOI'O
[TO3HAHMUS,

HCIOJIb3YEMBIX B OMOJIOTHH:
Ha6HIO)IeHH$I U OITMCAHUS Y KUBBIX
CUCTEM, TIPOIIECCOB U

SIBIICHU; OpraHH3aIiN u
MIPOBEICHUS OMOJIOTHIECKOTO
AKCIIEPUMEHTA, BBIJIBIIKEHUS
TUIOTE3, BBISIBIIATH 3aBUCHMOCTH

MEXKIY
HCCIIeyEMbIMU BETUYMHAMH,
OOBSICHATD IIOJIyYEHHBIE

pe3ynbTaThl ¥ HOPMYIHPOBATH




BBIBOJII C  HCIOJb30BaHHEM
HAYYHBIX MOHSTUH, TEOPUN U
3aKOHOB;

- chopMHpOBaTH YMEHUS
BBIJIETISITH CYIIIECTBEHHBIE
MIPU3HAKH BUPYCOB, KIETOK
IIPOKAPUOT U 3YKAPHOT;
OJTHOKJICTOUHBIX u
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOTeoLeH030B u
IKOCUCTEM; 0cOo0eHHOCTH
MPOTIECCOB OOMEHA BEIIECTB H
MIpEeBpAIeHHS SHEPTHUHU B KIIETKE,
(doTocuHTE3a, TUIACTHYECKOTO H
SHEPTeTUYECKOTO 0OMEHa,
XEeMOCHHTE3a, MHTO03a, MeHo3a,
OILIOIOTBOPCHHUSI, PA3BUTHS

u Pa3MHOXEHUS,
WH/IUBUTYaITbHOTO pasBUTHS
opraHusMa (oHTOTCHE3A),

0OppOBl 32  CyIECTBOBAaHUE,
€CTeCTBEHHOTO 0TOOpa,
BHI000pa30BaHMUS,
NPUCTIOCOOJICHHOCTH
OpraHu3MoOB K cpejie OOWTaHus,
BIIMSIHUSI KOMITOHEHTOB
9KOCHCTEM, AHTPOIIOICHHBIX
M3MEHEHHI B 9KOCHCTEMAX
CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB U [IPEBPAICHUE
3Hepruu B ouochepe;

- chopMHpOBaThH YMEHUS
MPUMEHSITH MOJyYCHHBIC 3HAHUS
JUIS OOBsICHEHUSI OMOJIOTUYECKHAX
IIPOLIECCOB M SIBJICHUH, A
MPUHSATHS MPAKTUICCKUX
pelieHuii B TOBCEIHEBHOMN
JKU3HU C IEJIbI0  00CCIeUCHHUS
0€30MaCHOCTH CBOETO 3710POBbSI 1
3JI0POBbSI OKPYKAIOIIUX JO/ICH,
cOOJIFO/ICHUsT 3JI0POBOrO 00pasa
JKU3HU,  HOPM  TPaMOTHOTO
ITOBE/ICHUS B

OKpYy>Karolle npupogHoin

cpere;

IMOHMMaHWE HEOOXOIUMOCTH
HMCIOJIb30BAHUS JOCTKECHUN
COBPEMEHHOU OHOJIOTHH

1 OMOTEXHOJIOTUH ISt
paIMoOHAIBHOTO
[IPUPOJIOTIOIB30BAHMS;

YMEHHE UCTIOIh30BATh
COOTBETCTBYIOIINE apryMEHTHI,
HOJIOTHYECKYIO

TEPMUHOJIOTHIO ¥ CUMBOJIHKY
JUTSL TOKa3aTeNIbCTBA POJICTBA
OpPraHU3MOB Pa3HBIX




CHCTEMaTUYeCKUX TPYIII;
B3aMMOCBSI3U OPTaHU3MOB H
Cpe/bl 0OUTaHWUS,

€/IMHCTBA YEJIOBEYECKUX

pac;

HEOOXOAMMOCTH 3I0POBOTO
00pa3a >KU3HHU, COXpPaHEHHUS
pa3Ho00pa3ust BUIOB U
IKOCHUCTEM, KaK YCIOBHS
COCYIIIECTBOBAHUSI TPUPOABI H
YeJI0BEYECTRa,

- chopMupoBaTh yMEHHUsI peraTh
OMOJIOrHYeCcKUe 3aa4u,
OCTaBJIATh TCHOTUITUUECKHE
CXEMBI CKPCIIUBAHUS TS
pasHbIX THUIIOB HACIEIOBAHUS
NPU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMBI MEepeHoca
BEIIIECTB ¥ SHEPTUU B
JKocucTeMax (Lenu MHUTaHus,
IMUIICBbIC CCTI/I), BBISIBJIATD
MPUYUHHO-CIICJICTBEHHBIC CBSI3H
MEXy UCCIIeTyeMBbIMU
OHOJIOTHYECKMMH  OOBEKTaMH,
MpoIeCcCaMK U SIBIICHHUSIMHU;
chopMUPOBATH YMEHHUS
KPUTUYCCKU OLICHMUBATDH
UHQOPMAIMIO  OMOJIOTUYECKOTO
COJICPYKaHUSI, BKITFOYAIOIIY IO
ICEBJOHAYYHbIC 3HAHUA

13 Pa3JIMYHbIX UCTOYHUKOB

(cpencTBa MaccoBOH
nHpOpMaLUH, Hay4HO-
MOTyJISIPHBIE

MaTepuabl); UHTEPIPETUPOBATH
STHYECKHE

ACIICKThI COBPEMCHHBIX
UCCIEeIOBaHU B OHOJIOTHH,
MEIHUIMHE, OMOTEXHOJIOIHH;

paccMaTpuBaTth
rin00aabHbIe 9KOJIOTUYECKUE
POOIIEMBI COBPEMEHHOCTH,

(hopMHpOBaThH MO OTHOIICHUIO K
HUM COOCTBCHHYIO IIO3UIINIO,
YMCHI/IC OLCHHUBATH TUYCCKUC
ACTIEKTHICOBPEMEHHBIX
HCCIIEOBAHUN B obnactu
6I/IOTCXHOHOFI/II/I U TCHECTUYCCKUX
TEXHOJIOTHI

(KJIOHMpOBaHUE, UCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAMPABJICHHOE
H3MEHEHHE TEHOMA U CO3JIaHHhe
TPaHCTEHHBIX OPTaHU3MOB);
ChopmupoBarh yMeHHS
co3JaBaTh COOCTBEHHBIE
MMMCHhMEHHBIC U YCTHBIS
COOOIIICHMS Ha OCHOBE
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Oouonornueckoil HHGOPMALIUHU U3
HECKOJIbKMX UCTOYHHUKOB,
rPaMOTHO HCIIOJIb30BaTh
MOHSATHIHBIN anmapaT OHMOIOruH;
YMETb BBIIBUTATh TUTIOTE3bI,
MIPOBEPSTH UX
9KCIIEPUMEHTAIBHBIMU
cpeacTBamMu,HopMyIHpys LT
WCCIIEIOBAHNS, aHAJIN3UPOBAThH
[I0JTy4Y€HHbBIE PE3YIbTAThI U
JIeJIaTh BBIBOJBI;

- IPUHAMATH Yy9acTHe B HAyYHO-
HCCIIEI0BATEECKOM paboTe

mo OWOJOrMH, DKOJOTUH H
MEIUIINHEe, TIPOBOANMON Ha 6a3ze
[IKOJIEHBIX HAYYHBIX OOIIECTB H
myOJIUYHO MPECTaBIIATh
MOJTy4YeHHbIE  pe3yJbTaThl  Ha
YYEHUYECKIX KOH(EPEHIHIX
pPa3HOTO YPOBHS;

OK 02. Ucnonp3oBath
COBpPEMEHHbIE CPE/ICTBA TIOUCKA,
aHanmM3a W WHTEPIpETalud
nH(pOpMAaIuy, u
WH(POPMAIMOHHBIE TEXHOJIOTHH
ULt

BBIINTOJTHECHUA 3aga4
npodeccuoHaIbHON
JeSITENTBHOCTH

B obmactm ueHHocTH
MO3HAHUS:
-chopMHUPOBAHHOCTH
MHUPOBO33pEHHS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY  YPOBHIO
HayKH B 00IIECTBEHHOM
MPAaKTUKH, OCHOBAHHOTO Ha JHAajore
KYJIBTYP, CIOCOOCTBYIOIIIETO
OCO3HAaHMIO  CBOEr0  MecTa B
MIOJIUKYJIBTYPHOM MUDE;

- COBEpIIECHCTBOBAaHUE SI3bIKOBOM U
YHUTATEIILCKON KYJIBTYPBI KaK
CpEeICTBa B3aUMOJICHCTBHS MEXKITY
JIFOIbMU U MO3HAHUA MHPA,

Hay4HOI'0

pa3BUTHSA

- OCO3HaHME LIEHHOCTH HayYyHOH
JeSITEIbHOCTH, TOTOBHOCTb
OCYILECTBIISITh MIPOEKTHYIO u

HCCIIEAOBATENBCKYIO JIEATETHHOCTD
VHAWBUIYAIHHO U B TPYIIIIE;
OBnazieHNe YHUBEPCATHHBIMA
Y4eOHBIMH ITO3HABATENBHBIMHA
JICICTBUSIMU:

B) paboTta c nHpopmaLuei:

- BJAJETh HAaBBIKAMHU IIOJYYCHUS
rH(OpPMAIUU U3 UCTOYHUKOB

Pa3HBIX  THIIOB, CaMOCTOSITEIILHO
OCYIIIECTBJISATh MOUCK, aHAJIN3,
CHUCTEMAaTH3allMI0 U HMHTEPIIPETAIIUIO
“H(OPMAIIUHU Pa3TUIHBIX

BHJIOB U (hOPM TIPEJICTABIICHHS,
-CO371aBaTh TEKCTHI B

Pa3IUYHBIX opMaTax ¢

YY4ETOM Ha3HAuYeHUsS WH(POpPMAINH H
LIEJIEBOM ayIUTOPHH, BBEIOMpAs

-chopmupoBaTh yMEHUS
KPUTHYECKU OLICHUBATh
rH(MOPMAITUIO  OMOJIOTHYECKOTO
coJiep KaHusl, BKJTIOYAIOIILYO
NICEBJIOHAYYHBIC 3HAHUS

U3 pa3IuIHBIX

HCTOYHHKOB (CpeaCTBA MaCCOBOM

UHQOPMAITUH, Hay4YHO-
HOMYJISIPHBIE
MaTepHarbl);
UHTEPIPETUPOBATh ITHYCCKHE
ACTICKTHI COBpPEMEHHBIX
UCCIEeOBaHUN B OWOJIOTHH,

MeAnuLHe, ONOTEXHOJIOTHH;
- MHTEPIPETUPOBATH 3TUUYECKHE
aCIEeKThI COBPEMEHHBIX
ucciefnoBaHuid B Owmosoruw,
MeJIUIHE, ONOTEXHOJIOTHH;

paccMaTpuBaTh rJ100ajIbHbBIC
9KOJIOTUYECKHE TTPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH

10 OTHOLIEHHUIO K HUM
COOCTBEHHYIO TO3UIIMI0, YMEHHE
OLICHUBATh dTHYECKUE

ACTIEKTHI COBPEMEHHBIX
HCCJICOBAaHUN B

00J1acTH OMOTEXHOJIOTUN

M T€HETHYECKUX TEXHOJIOTHI
(kIoHMpOBaHUE,
HUCKYCCTBEHHOEOIUIOJOTBOPEHHUE,
HaIpaBJICHHOE

H3MEHEHHE

reHoma

u

co3JaHKe

TPAHCTCHHBIX OPTaHU3MOB);
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ONTUMAJIbHYIO bopmy
IPEICTABICHUS U BU3yaIU3alliH1;
- OLIEHUBATh JIOCTOBEPHOCT,

JISTUTUMHOCTh UH(OPMAIIHH, €€
COOTBETCTBHE TIPaBOBBIM u
MOPaJbHO-3THYECKIM HOPMaM;
-HICTIOJIb30BATh CPEJCTBA

MH(OPMAITMOHHBIX

KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
penieHun KOTHUTUBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
coOJTI0TeHIEM TpeOOBaHMIA
SPrOHOMUKH, TEXHUKH 0€30MIaCHOCTH,
TUTHCHBI, pecypcocbepexenus,

MPABOBBIX U ATHYECKHX HOPM, HOPM
“H(OPMAITMOHHOM OE30MaCHOCTH;
- BJIaICTh HAaBbIKaMH pacCliO3HaBaHUsA

u 3aIUTHI WH(pOpMAIHH,
WHPOPMALTUOHHON 0e30macHOCTH
JIMYHOCTHU

- chopMHPOBATH YMEHHUS
CO03/1aBaTh coOCTBEHHBIE
MMCbMEHHBIE U YCTHbBIE
coO0OLIeHUS] Ha OCHOBE
OmosorHUecKoi MHPOPMAIIUN U3
HECKOJIbKIX UCTOYHHUKOB,
rPaMOTHO HCIIOJIb30BaTh
MOHSATUIHBIN anmapat OUoJIorun

OK 04. D dexTrBHO
B3aMMO/JICHCTBOBATH U PadOTATh
B KOJUIGKTHUBE M KOMaH/IC

-TOTOBHOCTh K CAMOPA3BUTHIO,
CaMOoCTOSTEeIIFHOCTH
CaMOOTIPEICIICHUIO;

-OBJIaJICHWE  HaBbIKaMH  y4eOHO-
HCCIIEA0BATENBCKON, IPOEKTHOM

M COLIMAJILHOM IeATEHHOCTH,
OgBnanenue YHHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMH JICHCTBHUSIMHU:

0) coBMeCTHas JeATEIHbHOCTD:

- TOHMMATh M WCIOJL30BATHL -
[IPUHUMATh LEeIu COBMECTHOM
JeSITeIbHOCTH, OPTaHU30BBIBATh

U KOOPJIWHUPOBATh ICHCTBUS IO €e
JIOCTHOKEHHIO: COCTABIISITh

IJIaH AEUCTBUM, pacpeneisiTh

pOJIH C y4€TOM MHEHUI

YYaCTHUKOB 0O0CYXJaTh PE3yJIbTaThl
COBMECTHOM paloThI;

- KOOpPAMHHUPOBAaTH ¥ BHIMOJHATH
paboTy B yCIOBHUSAX PeabHOTO,
BUPTYaJIbHOI'O U KOMOWHUPOBAHHOTO
B3aKMMOJICHCTBUSI;

- OCYLIECTBIISTh MMO3UTUBHOE
CTpaTeTUYeCcKOe TIOBEICHUE B
Pa3IUYHBIX CUTYaIUsX, MPOSBISTH
TBOPYECTBO M BOOOpakeHHE, OBITH

VHUIIUATUBHBIM OBJIaJICHUE
VHUBEPCATBHBIMUA  PETYJISTHBHBIMHU
JNEUCTBUSIMU:

I') IpUHATHE ce0s U APYTHX JIIOACH:

- MPUHAMATh MOTHBBI M apTyMEHTbI
JPYTHUX JIIOJeH NIPY aHaIn3e
PE3yABTATOB ACATEIBLHOCTH;

- NpU3HABaTh CBOE MPABO U IIPABO
JIPYTUX JIIOJICH Ha ONTHOKM;

- chopMHUPOBATH YMEHUS
C03/1aBaTh COOCTBEHHBIE
NMCbMEHHBIEC U YCTHEIC
cOO0OIIeHUS] Ha OCHOBE
OmoIoTHUecKoi nHpOpMAIIH U3
HECKOJIbKMX UCTOYHHUKOB,
IpaMOTHO HCIIOJIb30BaTh
NOHSITHHHBIN armapaT OHoJIOTHH;
-YMETh BBIJIBUTAThH

THITOTE3bI, TPOBEPSITH UX
9KCTIEPUMEHTATLHBIMH
cpencTBamu, GOpMyIUpys

1enb WCCIIeIOBAHUSA,
aHaIM3UPOBAThH MOJTy4YeHHbIE
Pe3yIbTaThI U IeTaTh BEIBO/IBL,
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- pa3BHBaTh CIIOCOOHOCTH MOHUMATH
MHUD C NO3ULUHU IPYTroro 4ejoBeka
MpeUMYyIIeCcTBa KOMaHIHONW U
WHAWBUAYaTBHON paboThI;

OK 07. ConeiicTBOBaTh
COXPaHCHUIO OKpY’Karomei
Cpedbl, pecypcocOepeKeHHIO,
MPUMECHSATh 3HAHUS 00
W3MEHECHUHT KITMMAaTa,
TIPUHITATIBI OCepEKITUBOTO
MIPOM3BOCTRA, 3 dexTHBHO

HCfICTBOBaTI; B ‘Ipe?;BBI‘IaﬁHBIX
CUTyaluAax

B obnactu
BOCIIUTAHUS:

- ¢(hOPMHUPOBAHHOCTH IKOJIOTUYCCKOU
KYJbTYpBbI, IOHUMaHUE

BJIMSIHUS COLIMAJILHO-3KOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE

NPUPOJHOM M COLMAIBHON Cpensbl,
OCO3HaHUE TI00aTFHOTO

XapakTepa dKOJIOTHYECKUX TPpobIIem;
- IUITAHUPOBAHUE U OCYIICCTBICHHE
JIEWCTBUI B OKPYXKAIOILIEN cpeie Ha
OCHOBE 3HaHUS LeNei

9KOJIOT'MYECCKOI'O

YCTOHYUBOTO

pasBuTUA

YeJI0BEYECTBA;

AKTHBHOE  HENpUITHE  JCUCTBUIA,
MPUHOCSIIMX BPEJ OKPYKAIOIIEH
cpene;

- yYMEHHE IPOrHO3HPOBATH
H€6HaFOHpI/IﬂTHBIC 3KOJIOTHYCCKUEC
IIOCICACTBHUA MpeANTPUHUMACMBIX

JEUCTBUM, IPEIOTBPAILATh UX;
-pacIIpeHne OmbITa JeATeIFHOCTH
SKOJIOTHYECKOM

HaIPaBJIEHHOCTH;
- OBJAJCHUE HAaBBIKAMH Yy4yeOHO-
HACCIIEA0BATENbCKONW, IPOEKTHOM U

COLIMAJILHOU AESITCIILHOCTH

- BIQAETh CHUCTEMOM 3HAHUU 00
OCHOBHBIX METOJ1aX

Hay4YHOTO MMO3HAHUS,
HCTIOJIE3YEMBIX B OMOJIOTHUECKUX
HCCIIEIOBAHUSX JKHBBIX
00BEKTOB u SKOCHCTEM
(omucanue, HU3MEpPEHUE,

MIPOBEACHIEC HAOTIOACHUH);
croco0aMu BBIABIICHUS H
OIICHKH aHTPOIOI'CHHBIX
M3MEHEHUI B IPUPO/IE;

-YMETh BBIJIENATH CYIIECTBEHHBIE
MIPU3HAKU

buonornueckux npoueccos:
OOMeHa BeriecT

(MerabonmusM), WHPOpPMAIMA H
MIPEBPAICHUS YHEPTHH,
OporKeHus1, aBTOTPOGHOTO

U TerepoTpo)HOTO  THUIIOB
MUTaHUA, ¢dorocunTE3a u
XEMOCHHTE3a, MUTO3a, MEHO03a,
rameToreHnesa, "MOpHorenesa,
TOCTIMOPHUOHATFHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,
VHIVBUIYAIEHOTO PA3BUTHS
opranm3ma (OHTOTeHe3a),
B3aNMOJICUCTBUS T€HOB,
reTepo3unca;

JeHCTBUNA HUCKYCCTBEHHOIO
ot0Oopa, CTa0MIIN3UPYIOLIETO,
JIBUKYIIIETO U PAa3PhIBAIOIIETO
€CTECTBEHHOTO 0TOOpa;
AJITOTIATPUYECKOTO
CUMIIATPUYECKOTO
BHJI000pa30BaHUS;

BITUSTHUSL IBUKYIITIX CHIT
3BOJIIOLIUY Ha TeHO(OH T
TTOTYJISILIAM;
MIPUCTIOCOOJIEHHOCTH
OpPTraHu3MOB K cpejie

oOuTaHus, YepeoBaHus
HaIpaBIICHUH YBOJIIOIIHH;
KpyroBOpOTa BEIECTB U IMOTOKA
JHEPrUM B IKOCHCTEMaX
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JInuHOCTHBIE pe3yJIbTAThl peaju3alui NPOrpaMMbl BOCIIUTAHUS

JInuHOCTHBIE Pe3yJabTaThI
peayn3aiuu NpPorpaMMbl BOCITUTAHUS
(Oeckpunmopuwi)

Kon
JIMYHOCTHBIX
pe3yJbTaToB
peanu3anuu
NMPOrpaMMblI
BOCIIUTAHUS

[IposiBnsromuid ¥ IEMOHCTPUPYIOLIMK  yBaKeHHUE K TpPyAy YEIOBEKa,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOTO Tpylda M Tpyda JIpYIHX JIIOJeH.
DKOHOMUYECKH aKTUBHBIH, OPUEHTHPOBAHHBIA HAa OCO3HAHHBIM BBIOOP Cepsl
npopeCCUOHATBHON JESITEIbHOCTH C YYETOM JIMYHBIX JKM3HEHHBIX IUIAHOB,
noTpeOHOCTEN CBOEM CeMbU, pOCCHUHCKOro oOmiecTtBa. Beipaxkarommii
OCO3HaHHYI FOTOBHOCTb K IOJYYEHHUIO MPO(ECCHOHANBHOTO 00pa3oBaHus, K
HEMPEPHIBHOMY O00pa30BaHUI0O B TEUYEHUE IKU3HH JIEeMOHCTPUPYIOIIHI
IIO3UTUBHOE OTHOLIEHHE K PETYJUPOBAHHUIO TPYIOBBIX  OTHOLIEHUH.
OpueHTHpOBaHHbBIN Ha  caMooOpa3oBaHHE u podecCHOHATBHYIO
NIEPENOATOTOBKY B YCIOBMSIX CMEHBI TEXHOJIOTMYECKOIO yKJIaga U
COITYTCTBYIOIMX COLMAIbHBIX HepeMeH. CTpemsiuiicss K (GOpMHPOBAHUIO B
CeTeBOIl  cpele JIMYHOCTHO H  TPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO
«uu(poBoOro ciena

JIP 4

Ocosnatonuii  ce0s rpaxaanuHoM Poccun u 3amuTHuKOM OTeuecTsa,
BBIP@XKAIOIIMM CBOIO POCCHICKYI0 HUAEHTUYHOCTh B IOJUKYJIBTYPHOM U
MHOTOKOH(ECCHOHAIBHOM POCCUHUCKOM OOIIECTBE U COBPEMEHHOM MHPOBOM
coobmiectBe. Co3Haromuii CBOE €IUHCTBO ¢ HapoaoMm Poccuu, ¢ Poccuiickum
roCyJapCTBOM, JIE€MOHCTPHUPYIOLIUNA OTBETCTBEHHOCTh 33 Pa3BUTHE CTPAHBI.
[TposiBasitoLIMi TOTOBHOCTH K 3amuTe PoanHbI, CIOCOOHBINH apryMEHTHPOBAHHO
OTCTauBaTh CYBEPEHUTET M JOCTOMHCTBO Hapoaa Poccum, coxpaHATb u
3al[MIIATh HCTOPUYECKYIO MpaBay 0 POCCUIICKOM rocy1apcTBe

JP 7

Co3Haromuii [IeHHOCTh KU3HU, 3[I0pOBbsi U Oe3omacHocTH. CoOMoaronuil u
nponaraHupyroIuii 310poBbIi 00pa3 )KU3HU (30pOBOE MUTAHUE, COOJIOICHHUE
TUTUEHBI, PEXKUM 3aHATHH ©  OTAbIXa, (HU3MUECKass AaKTHBHOCTBH),
JEMOHCTPUPYIOIUI cTpeMJeHHe K (U3NYECKOMY COBEPIIEHCTBOBAHHUIO.
[TposiBnsitoluii CO3HATENbHOE U 00OCHOBAHHOE HETIPUSATHE BPEIHBIX MPUBBIUYEK
U ONACHBIX HAKJIOHHOCTEH (KypeHHe, YHOoTpeOJIeHHE aJIKOroJis, HapKOTHKOB,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WIp, JIOOBIX (OPM 3aBUCHUMOCTEN),
JIECTPYKTUBHOTO MTOBEJICHHsI B O0IIIECTBE, B TOM 4Hcie B IU(POBOH cpesie

JIP9

bepexxnuBo OTHOCAmMIICS K TPUPOJHOMY HACJIEIUIO CTpaHbl W MHpa,
MPOSBISAIOMUN  cHOPMUPOBAHHOCTh 3SKOJIOTHMUECKON KYJIbTYpPhl Ha OCHOBE
NOHMMAaHMs BIUSHUA COLMANBHBIX, SKOHOMHYECKUX U MPOQPecCHOHATBHO-
MIPOM3BOJCTBEHHBIX IIPOLECCOB Ha OKPYKAKLIYIO cpeay. Beipakarommii
JESATENIBHOE HENPUATHE AEUCTBUM, IPUHOCAILUX BPEl IPUPOJE, PACIIO3HAIOIIUI
OMACHOCTH Cpelbl OOWTaHUS, MPEenyNpexIaloluii pUCKOBAHHOE MOBEICHUE
JOPYTUX TpaxKaaH, MONYJSPUUPYIOMIMKA CHOCOObI COXpaHEHUs NaMSATHUKOB
NpUPOABl CTPaHbl, PErMOHA, TEPPUTOPUH, TIOCEICHHS, BKIIOYEHHBIA B
00I11eCTBEHHbIC HHUIMATUBBI, HAIpaBJI€HHbIE HAa 3200Ty 0 HUX

JIP 10

[TposiBsronnil yBaXKeHHe K 3CTETHUECKUM IIEHHOCTSM, 00JIaJatoIuii OCHOBAMHU
ACTETUYECKOMN KYJIBTYPBI.

JIP 11

CopeiicTBOBaTh COXPAHEHHMIO OKPYXKaIOLIEH Cpelbl, pecypcocOepexeHuto,
3 PEKTHUBHO IEHCTBOBAThH B YPE3BBIYANHBIX CUTYAIUSX.

JIP 23
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1.3. KotuuecTBO 4acoB Ha 0CBOEHHE MPOTPaAMMBbI THCIMIJIHHBI:
MaKcUMalibHas yueOHas Harpyska oOydatomierocs - 38 4acoB, B TOM YHCIIE:
- 00s13aTEeNILHOM ayIUTOPHOM YUeOHOM Harpy3Ku o0ydaromierocs - 32 Jac,
- IPOMEXKYTOYHAs aTTecTalus 6 4acoB.

2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbLHOM YUEBHOM

AN CHUIIIINHBI
2.1. O6bem 0011€06pa30BaTEILHOI YUeOHON AUCHMILIMHBI U BU/IbI Y4eOHOH padoThl
Bun yue6Holi padoThl OObem gacos

O0BbemM 00pa3oBaTebHOI IPOrpaMMbl Y4eOH O AN CIHUTIMHBI 38
B TOM YHCJIC:
1. OcHoBHOE coJiep:KaHHe 32
B TOM 4YHcJie:

TEOpETHYECKOe 00yIeHre 22

MPaKTUIECKUE 3aHATHUS: 10
Ilpome:xkyTouHasi arrecTanust (9K3ameH) 6
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2.2. TemaTu4ecKHii IJIAH U cojep:kaHue 001eo0pa3oBaTeibHOi yueoHoil nucuuniauabl CO0.01.04 buosorus

HauMmenoBanue
pa3aesioB U TeM

Couepma}me yqeﬁnoro MaTepuaJia, IPpaKTUIECKUE p360TbI

O0beM yacoB

dopmMupyemblie 001IHE
KOMIIeTEeHIIUH U
npogdeccuoHaJIbHbIE
KOMIIETeHIIHH, TUYHOCTHBbIE
pe3yJbTaThl peaau3anuu
NMPOrpaMMbl BOCIIUTAHUS

5

1 cemecTp

Paznea 1. Kierka — cTpyKTypHO-YHKIHMOHAIBHAS eUHULA )KUBOT0

Tema 1.1.

buosornss kak Hayka.
O0man
XapaKkTepucTUKa
sKH3HU.

buoaornyeckn
Ba)KHbIe XUMHUYECKHe
coeMHEeHUs

Couepmalme yqeﬁﬂoro MarepuaJa::

w

buonorus xak Hayka. CBs3b OMOJIOTMH C JPYIMMH HayKaMHu: OHOXHMUS,
omnodmzuka,

Omonuka, reHoreorpadus u ap. Pomp m Mecto Oumonormu B (QOpMHpPOBAHHU
COBPEMEHHOW HAay4YHOH KapTHUHBI MHpa. 3HAYCHHUE OMOJIOTMYSCKUX 3HAHUM.
HUcTopus dbuomoruu.

3HayeHUue LWUTOJOTMU AJS Pa3BUTHS OMONOTMH M MO3HAHUS NPUPOIBL. MeTobl
IUTOJIOTUN: MHUKPOCKOIUS, XpomaTtorpadus, 3ieKkTpodopes, MeTOox MeueHBIX
aToMoB, auddepeHIratbHoe UeHTPUPYTHpoBaHUe, KYJIbTYpa KIETOK.
PaznooOpasue Ouocucrem. OpraHuzanus OHOJOTMYECKHX CHUCTEM. YPOBHH
OpraHu3aluyi OMOCHCTEM: MOJIEKYJISPHO-TEHETUIECKUH, OpPraHOMTHO-KICTOYHBIH,
OpPraHU3MEHHBIH, MOMYJISIHUOHHO-BUJIOBOH, 3KOCUCTEMHBIN
(buoreonienoTnueckuii), OuocdepHbiil. Hayku, w#3ydaromue OHOIOTHYECKHE
00BEKTBl Ha Ppa3HBIX YPOBHSAX OpraHu3alMy >ku3HU. OOLas XapaKTepUCTHKA
JKU3HH, CBOHCTBA )KHUBBIX cUCTeM. [Iporiecchl, MporcXoAsIye B OnocucTeMax.
XUMHYECKMM COCTaB KIETKM. HeopraHudeckue BeUIeCTBAa  KIETKHM, HX
Ouosornueckasi ponb. OpraHuueckue BeIlecTBa KIETKU. buonormueckue
nosumepbl. benku. Ctpykrypa W (QyHKIHMH OCJIKOBOH MoOJieKyJibl. DepMeHTHI,
MPUHLINN UX JEUCTBUSA. YTIIEBOABI.

buonornueckue QyHknum yrieBogoB. Jlummael. OOmmMHA 1IaH  CTPOEHUSL.
I'uapodunsHO-rHAPODOOHBIE CBOICTBA. Knaccudpukanns B187000701(0):
buonornueckne ¢yakmun  sgmnuaoB. AT®. Crpoenne ™onekynsl ATO.
Buonornueckue pyaxkumnu AT

IIpakTH4ecKkue 3aHATHA:

Ponb 6€J'IKOB, YIUICBOAOB MW JXHUPOB B OpraHu3Me 4YCJIOBCKA. Buramuner u
OMOJIOTMYECKN aKTHUBHBIE )106331(1/1, X 3HAYCHUEC B XM3HU OpraHu3Ma 4YCJIOBCKA.

OK 01.
JIP 4, 10, 11,23




16

I'umo- u aBUTAaMHHO3BI MX IOCICACTBUS. HpCI[CTaBJ'IeHI/IC YCTHBIX COO6IIICHHI>1 C
HpCSCHTaHHCﬁ, IIOATOTOBJICHHBIX IIO IEPEYHIO HCTOYHUKOB, PEKOMCHIOBAHHBIX
MpernogaBaTcjicM

Tema 1.2.
CTpyKTYypHO-
pyHkunonanbHas
OpraHu3auus KJIeToK

ConepsxkaHue yu4eGHOr0 MaTepuajia;

N

Knerounas teopus (T. IIBann, M. [llneiinen, P. Bupxos). OcHOBHBIE OJIOXKEHUS
COBPEMEHHOM  KJIETOYHOW TeOopUH. THIBI KJIETOK: JYKApUOTHYECKass U
npokapuotuueckas. CpaBHUTENbHAs  XapakTePUCTUKAa  KIETOK  JyKapuoT
(pacTuTENnBHOH, KUBOTHOM, TPHOHON).

Crpoenne MpoKapruoOTHIECKO# KiteTku. OCOOCHHOCTH CTPOCHUS TeTepOoTpOGHON 1
aBTOTPO(HON MPOKAPUOTHUIECKUX KIETOK. CTpOeHHE I1a3MaTHIEeCKON MEeMOpPAaHBI.
TpaHCoOpT BeUecTB Yepe3 M1a3MaTHYECKYI0 MEMOpaHy: MaCCUBHBIN U aKTHBHBIM.
OHJIONNTO3: THHOIMTO3, (Garomuro3. Ok3omuTo3. O00J0YKa WM KIETOYHAS
credka. CTpykTypa v (yHKIIMH KJIETOYHONH CTEHKH pacTeHUi, rprOoB
Huromnasma. [uto3oms. [utockeneT. OqHOMeMOpaHHBIE OPTaHOMIBI KICTKU:
supomnamarudeckas ceth (JIIC), anmapatr [onbaxu, TU30COMBI, TIEPOKCUCOMBI,
BaKyOJIHd pAcCTUTEIbHBIX KieToK. CrpoeHne W (QYHKUMM OZHOMEMOpPaHHBIX
OpPraHOUIOB KIIETKH.

Knetounstit cok. Typrop. I[lonyaBToOHOMHBIE OpraHOWIBI KIETKH: MUTOXOHIPHUH,
IUTACTHUIBL: XJIOPOIIACTHI, XPOMOIUIACTBI, JEMKOIUIACThI, UX CTPOEHHE U (DyHKIHU.
SnepHblil anmapaT KIETKH, CTpoeHHe M (QyHKuuH. HememOpaHHBIE OpraHOWABI
KJIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN 1eHTp. OpraHouIbl JBIKCHHS:
pecHUYKH W KryTHKH. CTpoeHue W GYHKIIMH HEMEMOPaHHBIX OPraHOMJIOB KIIETKH

OK 01
JIP 4,7,9,23

Tema 1.3.
CTpyKTypHO-
(pyHKIHOHATbHBIE
daxTopbl
HACJIeICTBEHHOCTH

Coxaepsxanue y4eOHOro MaTepuaJa:

Crpoenne xpoMocoM. XpOMOCOMHBIN HA00p KIIETOK, TOMOJIOTHYHEIEC
HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMIHBIN U AUTUIOMIHBIN HA0O0D.
Hyxneunnossie kuciotel. JIHK 1 PHK. Ctpoenne HykJIeHHOBBIX KHCIIOT.
Hyxneotunsl. KommiemeHTapHbIE 230THCTHIE OCHOBAHHUA.

ITpaBuno Yapradda. Crpykrypa JHK — nBoitnas ciupans. MecToHaxoxneHue u
ounonornueckue ¢pynkunu JHK. JJTHK-skcnepruza. Buasr PHK. ®ynkuun PHK B
KIIETKE

HpaKTuquKne 3AHATHUA:

Pemenne 3aa4 Ha OnpeACJICHUEC NMTOCJICAOBATCIbHOCTU HYKIJIICOTHUI0B

OK 01.
JIP 11,23

Tema 1.4.
ITpoueccnl
MaTPUYHOIOCHHTE3A

Copep:xkaHue y4eGHOT0 MaTepuaJia;

Marpuunstii cunte3 JJHK — perumukanusd. [puniuns! pernkanuun JJHK.
Mexannszm pernkanuu JJHK. Penaparus JIHK (mopernnexatuBnas,
nocTperuiekaTiuBHas ). PeakuunmaTtpuanoro cunresa. [puaoun
KOMIUIEMEHTapHOCTH B peakuusax MarpuuHoro cuntesa./JHK u rensl.

OK 01, 02, 04, 07.
JIP 9,11,23
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I'enetudeckuii koa, ero cBoicTBa. TpaHcKpunus — MaTpuuHbIi cunTe3 PHK.
Tpancmsamus u e€ stansl. YcnoBus onocuaTe3a 6enka. Ctpoenne PHK u
KOJMpOBaHHE aMUHOKHCIOT. Posib prbocom B OnocuHTe3e OeKa

Tema 1.5.
Hexierounbie popmbl
JKM3HH

ConepsxkaHue yu4eGHOr0 MaTepuajia;

Bupycsl — HeksieTouHbIe POPMBI JKU3HU U 00NUTaTHBIE apa3uThl. CTpoeHue
IPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKu3HeHHbIH UK
JHK-conepxamuxsupyco, PHK-copepsxamux Bupycos, 6akreprodaros. BUY,
renaTuT Y4eI0BeKa.

baktepun. OOmias xapakrepuctuka. [lonstue mramm. Bupycer u Oaktepum:

CX0ACTBa Upa3InIusd

l'[paRanecm/le 3AHATHUA:

BupycHubie u 6akTepuanbHble 3a00neBanus. OOLIe TPUHIUIIBI HCIIOIB30BaHUS
JeKapCcTBEHHBIX BeniecTB. OCOOCHHOCTH PHUMEHEHHS aHTHOMOTHKOB.
[IpencraBneHNEyCTHRIX COOOIICHNUH C Pe3eHTANEeH, IOATOTOBICHHBIX 110
MEPEYHIO ICTOYHHUKOB,

PEKOMEH/IOBaHHBIX MTPENOIaBaTEIEM

OK 02
JIP 7,23

Tema 1.6. O6MeH
BeleCTB H
npeBpalleHne JHePruu
B KJIeTKe. JKu3HeHHbIi
MUK KJIeTKH.Murto3.
Meiio3

Conep:xaHue y4eOHOT0 MaTepuaJa:

AccUMUIANINS ¥ TUCCUMUILAINS — BE CTOPOHBI MeTabonu3Ma. Tumsr oOMeHa
BEIIECTB:aBTOTPO(HBIN 1 reTepoTpodHBIN, a3p0oOHBIN 1 aHaPOOHBIH.
OHepreTuueckoe odecredenue kiueTku: npespauienne AT® B 0OMEHHBIX
nporeccax. DepMeHTaTUBHBIHXapaKTEP PeaKIid KIETOYHOTO MeTadoI3Ma
[epBU4HBIN CHHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. [ImacTuyeckuit oOMeH.
®dorocuHTe3. XeMOCHHTE3. AHaIPOOHBIH SHEPreTHUSCKU 00MeH. AHAdPOOHBIE
opram3mbl. bpoxxeHune, aBTOTpopHBIN U reTepOoTPOMHBIN THTT ITUTAHUS.
AHa’p0OOHbBIC MUKPOOPTaHU3MbI KaK O0BEKTHI OMOTEXHOJIOTUU. DTAIIbI
9HepreTuueckoro oomMeHa. [ mikonn3. buonornyeckoe oKucIieHNE, HITH KIETOUHOE
neixanue. KneTouynsrit Uk, ero nmepuoas! u peryisius. [leproasr naTepdasbl ux
ocobenHoctH. JluddepeHnmanus KISTKH 1 apecT KIeTOYHOro nukia. [lenenne
KJIETKH — MUTO3. CTaauy MUTO3a U IPOUCXOAAIIHE TTpotiecchl. Kaproknues u
IUTOKHMHE3. bronornyeckoe 3HaueHne MUTO3a. Meio3 — peTyKIIMOHHOE AeTICHUE
kieTku. Ctaguu Meno3a. Meilo3 — 0cHOBa MOJI0BOTrO pa3MHOkeHHU. [loBenenue
xXpomocoM B Metio3e. Kpoccunrosep. bronornueckuit cMbici meito3a. D dhexTo
Melo3a. Melo3 B )KM3HEHHOM LIMKJIE OPraHU3MOB

OK 04
JIP 11,23
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Paznen 2. CTpoenne u QyHKIMHM OPraHU3MAa

Tema 2.1. CTpoenue
opranuzma. OHTOreHe3
JKHBOTHBIX U YeJIOBeKA

Coaep:xanue yueOHOro MaTepuaJa:

OpHoxsieToyHble OpraHu3Mbl. KojoHuanbHble OpraHu3Mbl. MHOTOKIETOYHbIE
OpTraHHU3MBI.

B3aumocss3s yactelt MHOrokJeTo9HOro opranusma. @ynkius. Opraasl ¥ CUCTEMBI
opraHoB. Amnmaparel OpraHoB. ['omMeocTa3 opraHn3Ma M €ro MOLJCpP)KaHHE B
IIPOLIECCEKUZHEAEATENILHOCTH.

@yHKIMOHANBHAs CcHUCTEMa OpraHoB. TKaHW pacTeHMH. TkaHM >KUBOTHBIX U
yenoseka. Opransl pacreHnid. Oprassl U CHCTEMbI OPI'aHOB KUBOTHBIX M 4EJIOBEKA.
3HaueHUe OIOpBI, ABIKCHMS, NHUTAHUs, [bIXaHUS, TPAHCIOPTA BEIIECTB,
BBIACICHUS, 3alllUTHI. 3HaueHune MPOABJICHUA Pa3APAXKUMOCTU U PETYJIIAIUA.
I'ameTorenes y )xuBoTHbIX. CiepMaToreHes u ooreHes. CTpoeHue MoI0BbIX KIETOK.
OmnonoTBopeHre W 3MOpHUOHANBHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes.
OMbOpuorene3(Ha npuMmepe JanieTHrKa). Ctaann aMOprorenesa

Poct u pa3Butne xuBoTHBIX. [locTamOpuonanpHEIl iepuoa. IIpsmoe u HenpsMoe
pasButue. PazButue ¢ MeramMopdo3oM y OECIIO3BOHOYHBIX M TO3BOHOYHBIX
JKHUBOTHBIX. CTaIlI/II/I HOCT3M6pI/IOHaJ]bHOFO pa3BUTUA Y KUBOTHBIX MW YCJIOBCKA.
Ilepmonsl  oOHTOrEHe3a 4eNOBEKa. bHOJOrMYECKOe CTapeHue U CMepTb.
I'epoHTOJIOTH.

HpaKaneCKne 3aHATHA:

Bakneiimme snuaeMun B UCTOPHHM YelIOBeYeCcTBA. BakimHanus Kak npouiIakTuKa
WHQEKIMOHHBIX 3200JIeBaHNH.

OK 04
JIP 7,9,11

Tema 2.2. OuTorenes
pacreHuii

Conep:kaHue y4e0HOT0 MaTepuaJia:

I'ameTodut u cnopodur. PasmuoxeHune u pa3Butue Bogopociei. Pasmuoxxenue u
pasBUTHE CIIOPOBBIX pacTeHHH. Pa3MHOKeHHME M Pa3BUTHE CEMEHHBIX PACTCHUIL.
Pocr. Ileproasl OHTOreHe3a paCTeHUH

OK 04
JIP 7,9,23

Tema 2.3. OcHoBHEIE
MOHATHA FeHEeTUKH

Conep:kaHue y4e0HOT0 MaTepHaJia:

I'eneTnka Kak Hayka O HAacCJICACTBEHHOCTH M M3MEHYMBOCTH OPraHU3MOB.
OCHOBHBIC TCHECTHYCCKHE IIOHATUA M CHMBOJEL. I'eH. ['eHorun. ®eHoTHIL.
AnnenbpHBIC TCHEI.

AnbTepHaTUBHbIE TIpU3HAKu. JIOMUHAHTHBIM M  PELECCUBHBIA MPU3HAKU.
l'omosurora wu rereposurora. Ymcras nwaua. ['mOpuasl. OCHOBHBIE METOJBI
TEHETUKH: THOPUTIOIOTHIECKHM, ITUTOJIOTHIECKIE, MOJICKYIIPHO-TEHETHICCKUE

OK 01
JIP 7,11,23

Tema 2.4.
3aKOHOMEpPHOCTH
HacJIeI0BAHMS

Conep:kaHue y4e0OHOT0 MaTepuaJia:

3akoHOMepHOCTU 00pa3oBaHus rameT. 3akonsl . Mennens: MoHOruOpuaHoe
ckpemuBanue. [IpaBuno moMuHHpOBaHWSA. 3aKOH €IWHOOOpa3vs IEPBOTO
MTOKOJICHHSL.

OK 01.
JIP 7,11,23
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3aKoH pacuierieHus Mpu3HaKkoB. [[uToorudeckue 0CHOBEI MOHOTHOPUIHOTO
CKpelmrBaHWs. | umoresa dYHCTOTHI TaMeT. AHAJIM3UPYIOIIee CKpEIIrBaHUe.
JurubpuaHoe CkpelniyBaHue. 3aKOH HE3aBHCHMOTO HACJICJOBaHUS TMPU3HAKOB.
[MomuruOpuTHOE HACIIEOBAHUE M €T'0 3aKOHOMEPHOCTH

Tema 2.5.
B3aumoaeiicTBue
T¢HOB

Coaep:xaHue yueOHOro MaTepuaJa:

T'emoTnm kak 1enocTHas cucreMa. MHOKECTBEHHOE JECHCTBHE TEHOB.
[InerioTponus. MHOXECTBEHHBIN ajienu3M. B3anmonelicTBrE anielibHbIX TEHOB.
Konomunuposanue.

B3anmMopeiicTBre HealIeNbHBIX TeHOB. KoMIIeMeHTapHOCTh. DTHCTA3.
[Tonumepus

l'[paRanecm/le 3AHATHUA:

Pemenue 3ama4d Ha OIMpeaCJICHUEC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX
IIPU3HAKOB IIPH Pa3INYHBIX THIIaX B3aUMOJICHCTBHS T'CHOB, COCTAaBJICHHUC
TCHOTUIINYCCKUX CXEM CKpCIIMBaHUA

OK 01, 02, 04, 07.
JIP 9,11,23

Tema 2.6.
Cuenyiennoe
HacJIef0BaHHe
NMPU3HAKOB

Conep:kaHue y4e0HOro MaTepuaJia:

3akonbl T. Moprana. CueruieHHOe HaclleI0BaHUEe TeHOB, HapyIIeHHE CIIeTIICHHUS.
XpoMocOMHasi TeOpHsI HacJIeICTBEHHOCTH. | eHeTndeckoe KapTHpOBaHHUE
XPOMOCOM.

Hcnonp30BaHNe KPOCCUHTOBEpa JUIsl COCTABIEHHS TeHETHYECKHUX KapT XPOMOCOM

OK 01
JIP 9,11,23

Tema 2.7.
I'eneTnka moJa

Conep:kaHue y4e0HOT0 MaTepuaJia:

XPOMOCOMHBIH MEXaHU3M ONPEAEICHUS 10J1a. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omoraMeTHblii M TeTeporaMeTHbI Mojd. ['eHeTmueckass CTPYKTypa IOJOBBIX
xpomocoM. HacnienoBanue pu3HakoB, CLEIICHHBIX € II0JIOM

HpaKaneCKne SAHATHUA:

Pewienue 3aau Ha onpeeneHue BEPOSITHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX
MIPU3HAKOB, CLIETUIEHHBIX C I10JIOM, COCTABJIEHNE TEHOTUITMYECKUX CXEM
CKpeIlMBaHUS

OK 01
JIP 7,9,23

Tema 2.8.

I'eHeTHKa Ye10BeKa

Conep:kaHue y4e0HOT0 MaTepuaJia:

Kapuotun yenoBeka. MeTo bl H3yUEHUSI TEHETUKH YE€JIOBEKA: T€HEAIOTUYECKUN,
OJIM3HELIOBBIN, U TOreHETUIECCKUM, OMOXMMHYECKHUIA, TOMYJISITUOHHO-
cratucThdeckuii. HacnexncTtBeHHblE  3a00€BaHMA  4YEJIOBEKA. | €HHBIE U
XPOMOCOMHBIE OOJIE3HU YeI0BeKa.

Bone3nu ¢ HacienCTBEHHOHN MpeapaclonoXEHHOCThIO. 3HAUCHUE METULIMHCKON
TEHETUKH BIPETOTBPANICHUH H JICUCHIUN TeHETHICCKUX 3a00IeBaHN YeTOBEKA

HpaKTuquKne 3AHATHUA:

Pemienne 3aa4 Ha ONPCACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACICIACTBCHHBIX
IMPU3HAKOB, UCTIOJIB3YSI MCTOAbI TCHCTUKU YCJIOBCKA, COCTABJICHUC TCHOTUITNYCCKUX

OK 01.
JIP 7,9,11
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cxeM ckpemuBanus. [IpencraBieHne yCTHBIX COOOIICHMH € Ipe3eHTanued o
HACJICICTBEHHBIX 3a00JI€BaHUIX YEI0BEKa

Tema 2.9.
3aKOHOMeEPHOCTH
U3MEHYUBOCTH.
Cejiekuusi OpraHn3MoB

Conep:xaHue yueOHOr0 MaTepuaJa:

BszaumoneiictBue reHotuna W cpeasl Opd  QOpPMUPOBaHMM  (EHOTHUIIA.
N3meHunBoCcTh Mpu3HakoB. KauecTBeHHbIE U KOJIMUYECTBEHHBIE MpHU3HAKU. Buisl
M3MEHYUBOCTH: HACJIEACTBCHHAs M HEHACIEACTBEHHAs. 3aKOH I'OMOJIOTMYECKHX
psnoB B HacneacTBeHHOMM3MenunBocTy (H.M. BaBunos). MoaudukannonHas, uiau
¢deHoTHnMUecKass  M3MEHYMBOCTh. Pomb  cpeasl B MOAM(HUKALMOHHON
n3MeHunBocTH. Hopma peakiuunpusHaka. BapualinoHHbIN psij U BapuallMOHHAS
KpuBas. XapaKTepUCTHKa MOJU(PUKAIIMOHHOW H3MeHUYMBOCcTH HacnenctBeHHas,
WJIA T€HOTUIINYECKAS N3MEHYMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTD.

Cenexius Kak Hayka. MeTOMbI CeJIeKITMOHHON padOoThI. | 'eTepo3nc 1 ero Ipu4rnHEL.
HckyccTBeHHBIN 0TOOP: MaCCOBBIA W WHAWBHYaTbHBINA. JTanbl KOMOMHAITMOHHOM
cenekuuu. CopT, mopoja, mTaMM ANTOPUTMBI pellleHHe 3ajjad Ha ONpeseieHHe
BO3MOKHOI'0O BO3HMKHOBCHHUA HACJICACTBCHHBIX IMPHU3HAKOB 110 CCJIICKIUU,
COCTaBICHUETEHOTUITNYECKHUX CXEM CKPEIIVBAHHS

IIpakTHyeckue 3aHATHS:

Pemenne 3a7a4 Ha OIIPCACJICHUC TUIIa MyTalluX IIPH MNI€p€aavy€ HaACJICACTBCHHBIX
IMPU3HAKOB, COCTABJICHUC I'CHOTUITMYCCKUX CXEM CKPCHIVBAHU

OK 01.
JIP 7,9,23

Pa3nen 3. Teopus 3B01I0LMH

Tema 3.1. UcTopus
3BOJIIOLIMOHHOTO
Y4YeHH.
Muxpo3BoJironus.
Maxkpo3BoJronus

Coaepsxanue y4eOHOro MaTepuaJa:

IlepBble  HBOJIONMOHHBIE KOHUENIMH. [ 'pagyanncTuyeckas 3SBOJIOLMOHHAS
kounernmusa JK.b. Jlamapka. JIpmwxkymme cuibl »Bomonuu. KpeamwoHmsm u
TpaHcHOpPMH3M.

Cucrematuka K. JlunHes u e€ 3HaueHue i1 (OpPMHUPOBAHUS WAEU 3BOJIOLMU
[Mpeamocbulkn BO3HUKHOBEHUS JapBUHU3MA. DBOJIIONMS BUIOB B prpoje. boprda
3a cymiectBoBaHMe. EcTecTBeHHbIM 0TOOp. JlMBEpreHuusi MPHU3HAKOB H
BUI000pa30BaHueE.

OcHOBHBIE TIONIOKECHMSI CHHTeTHYecKod Teopun dBomtonmu (CTDI). Pois
IBOJIIOIIMOHHONTEOPUH B (POPMHUPOBAHUH HAYYHOW KAPTUHBI MUDA.
Mukpo3BOIIOIIMA M MaKpO3BOJIOIMUS KaK 3Tallbl 3BOJIIOLMOHHOTO IpoIecca.
I'eneTnyeckre OCHOBHI 3BONIONHMHA. MyTalyi U KOMOWHAIIMHM KaK 3JeMEHTapHBIH
SBOJIIONIMOHHBIN Marepuai. [lomymsamus kak smeMeHTapHas €IWHHUIA JBOJIONNH.
Hdewxkymme cunsl  (pakropel) sBomonMHM.  MyTanMOHHBIA — mpolecc U
KOMOWMHATUBHAsT ~ HM3MEHYUBOCTE. Murpanust. Wzonauua  momymnsinuif:
reorpaduueckass  (IPOCTPAHCTBEHHAs), Ouojormyeckas (pernpoyKTUBHASA).
EctecTBennbiii ot60p — Hampamistonui  QakTtop sBomonmu. boppba 3a

OK 01, 02, 04, 07.
JIP 7,9,11,23
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CYLIECTBOBaHUE KaK MEXaHU3M ACUCTBHS €CTECTBEHHOTO OTOOpa B MOIMYJISIHMSX.
Bun wu ero kpurepum (mpusHakum). Bumoobpa3zoBanme Kak pe3ynbTaT
MUKpO3BOJIOIIMU.  MakposBomorus. @DopMbl W OCHOBHBIC  HampaBJICHUS
makpo3Bomonmu (A.H. CeBeprion).

Ilytn nmoctmkeHus: OMONOTHYECKOTrO Tporpecca: apomopdo3, HIUOaJanTanusl,
obrmrast aerenepanus. MeTobl U3yUeHHS MaKPO3BOIIOIUK. 3aKOH 3apOJIbIIIIEBOTO
cxoncTBa (3akoH

K. bopa). buorenermueckuit 3akon (3. [ekkenp, @. Miriomep). OOmue
3aKOHOMEPHOCTH(TIPABHIIA) SBOJIOIHH

Tema 3.2.
Bo3HuKHOBeHUE U
pa3BUTHE KU3HHA HA
3emJIe

Conep:xaHue y4eOHOT0 MaTepuaJa:

I'uroTe3ssl ¥ TeOpUM BO3HUKHOBEHHS JKU3HM Ha 3emie: KpealHoHH3M,
CaMONPOM3BOJIBHOE (CIIOHTAHHOE) 3apOXKICHHE, CTAlMOHApPHOE COCTOSHHE,
naHcnepMmusi, Ouormos3. Hawamo opranmdeckoit spomronmu. [losBieHmne mepBhIX
KJIETOK. DBOJIOLIUS MeTaboIM3Ma.

OBosroIys NepBbIX KieTok. [IpokaproTs! u aykapuoTsl. [Iponcxoxnenue
MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HHUKHOBEHHE OCHOBHBIX LAPCTB 3YKapHOT.
OCHOBHBICUEPTH! BOJIIOLUH PACTUTENHFHOIO MUpa. OCHOBHBIE YEPTHI IBOJIOLMU
JKHUBOTHOI'O MUpa

l'[paRanecmle 3AHATHUA:

HpeHCTaBHeHHe YCTHOT'O COO6H_ICHI/I$I " JICHTBI BPEMCHU 110 OCHOBHBLIM 3TallaM
BO3HUKHOBCHUA U PA3BUTUSA JKUBOTHOI'O U PACTUTCIILHOTO MHpPA, ITOATOTOBJICHHBIX
110 NMEPCUYHIO UICTOYHUKOB, pPEKOMCHIOBAHHELIX IMPEIIOJABATCIICEM

OK 01, 02, 04, 07.
JP7,9

Paszgen 4. Dxouaorus

Tema 4.1. Dkoyorus

Coaepsxanue y4eOHOro MaTepuaJa:

w

Cpenpl 0oOWTaHWS OPraHU3MOB: BOJHAs, HA3EMHO-BO3AYIIHAS, TOYBEHHAS,
BHyTpUOpranuzMeHnHasi. @OH3MKO-XUMHYECKHE OCOOCHHOCTH Cpel OOWTaHUs
opraam3MoB. lIprucnocobnennst opraHu3MOB K )XKH3HH B pa3HbBIX cpefax. [loHsTre
skonornyeckoro ¢akropa. Knaccudukarus skonornyecknx Qaxropos. lIpaBuio
muaumyMa FO. JInbuxa.3akoH TonepantHocTH B. lllendopma

DKomoruuecKas XapaKTCpUCTHKa BUAA U IOITYJIALNA. DKOIOTHYeCcKasl HUIIA BUA.
OKOJNOrM4ecKkue XapakTepucTHKH mnomyisinud. CoolmecTBa U HKOCHCTEMBI.
buonienos m ero crpykrypa (B.H. CykadeB). CBs3um MeXIy OpraHM3MamMu B
ouornerose. CTPyKTYpHBIE KOMIIOHEHTHI 2KOCHCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemecTBH MOTOK SHEPrUU B SKOcHUCTEME. Tpoduueckue
YPOBHHU. AHTPOIIOTEHHBIE 3KOCUCTEMBI.

ArposkocuctemMbl. OTIHYHS arPOIKOCUCTEM OT OMOT€0IIEHO30B. Y PO03KOCHCTEMBI.
OcHOBHbBIE KOMIIOHEHTHI YPOOIKOCHCTEM

OK 07.
JP7,9, 23
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Tpoduueckne nenu u cetn. OCHOBHBIE TOKa3aTeNH 3KOCHUCTEMBI. bromacca u
HPOIYKIHS. DKOJIOTHYECKHE MUpaMUAbI ducel, Ouomaccsl U sHepruu. [IpaBuio
MUpaMUJIBl SHEPTUH. PelieHne MpakTHKO-OPUEHTUPOBAHHBIX PACUSTHBIX 3aJaHUN
M0 TIEPEHOCY BEIECTBAa M SHEPIHMH B 3KOCHCTEMax C COCTaBJIEHHE TPO(YUUECKUX
mereld W mupaMuI OMoMacchl MAHepruH buocdepa — kuBas 000104uKka 3eMITH.
PazButne mpexacraBnennii o O6mocdepe B Tpymax B.M. Bepuaackoro. O6mactu
onocepsl m e€ cocraB. JKuBoe BemecTtBo Ouochepbl W ero QyHKIHH
3akoHOMepHOCTH cymiecTBoBaHUsl Ouoctepbl. OcobeHHOCTH OHOChepsl Kak
rI100aTbHON PKOCHCTEMBI. JlnHaMudIeckoe paBHOBECHE B Onocdepe. PUTMHIHOCTH
saBineHnid B Ouocdepe. KpyroBopoThl BemiecTB M OHMOr€OXUMHYECKHE IHKIIBL.
I'moGanbHBIEIKOIOTHIECKUE TPOOJIEMBI COBPEMEHHOCTH U ITYTH UX PEIICHUS
AHTpOTIOTEHHBIE ~ BO3NEHCTBHsI Ha  Owocdepy. 3arps3HeHHs Kak  BHJ
AHTPOTIOTEHHOTO BO3/ICHCTBUS (XUMHUYECKoe, (m3mueckoe, OHOIOTHYECKOE,
OTXOABl TPOM3BOACTBA M TMOTpeOJICHUS). AHTPONOreHHBIE BO3JCHCTBUS Ha
atMoctepy. BosgeiictBus Ha ruapocdepy (3arpsi3HEHHS] W WX HWCTOYHHKH,
ucTomieHus Box). Bo3aeiicteus Ha muTocdepy (IerpaanisanoyBel, BO3IEHCTBIE HA
TOpPHBIE T[OpOJa, HEApa). AHTPOIOTCHHbIE BO3JCHCTBUS HA OHOTHYECKHE
coobmiecTBa (Jieca ¥ pacTUTENbHBIE COOOIIECTBA, JKUBOTHBIH MHP)

310poBee M ero cocrapistoniue. PakTophl, MOJIOKUTEIBHO U OTPHLATENHEHO
BJIMAIOIIMUE Ha OpraHu3M YCJIOBCKaA. Bpe):[HBIe IIPUBBIYKU: TIOCICACTBUA U
npodunakTrka. [IpodieMa TeXHOTCHHBIX BO3JICHCTBUII Ha 3I0pOBbE YeNOBEKa
(9J1€KTPOMArHUTHBIE TOJISA, OBITOBAsI XUMUS, H30BITOUHBIC ITYMBI, PAJIHAIHS U T.11.).
Ananranys opraHu3Ma 4enoBeKa K (akTopaM OKPYKAIOIIeH Cpejbl. 3alluTHBIE
MEXaHU3MbI OPraHu3Ma 4ejioBeKa. 3/10pPOBhe HPAOOTOCIIOCOOHOCTD.

HpaKaneCKne SAHATHA:

PeiieHre MpaKkTHKO-OPHEHTHPOBAHHBIX PACUCTHBIX 3aJad Ha  OMpECIICHUE
VIO HACAKICHUHM Ul CHI)KEHHMS KOHIICHTPAIlMK YIJICKHCIOrO0 Tra3a B
aTMocdepe CBOEro perruoHa MpoKUBaHUS.

OnpeiesieHue CyTOYHOTO PaIlMOHA TTUTAHMS.

Paszgen 5. buojdkosornueckue uccjae10BaHus

Tema 5.1.
Buoskosornueckue
Hcceae10BaHus

Copep:xkaHue y4eGHOT0 MaTepuaJia;

Hayunsrii meton. Meroasl  OGHMOIKONIOTHYECKHX — HMCCIEAOBAaHUIl:  TIOJEBBIE,
nabopaTtopHble, OKCIIEPUMEHTaNbHbIE. MOHHUTOPUHT  OKPYXKAIOIIEH  Cpelbl:
JIOKaJIbHBIH, pErMOHANBHBIN U TI100abHBI MeTo bl TOMCKa, aHAIN3a 1 00paboTKH
WHQOPMAITUH O IPOEKTE B PA3IUYHBIX HCTOYHUKAX.

O030p TeM  y4eOHO-HMCCIENOBAaTENLCKUX  MPOEKTOB.  BpiOOp  y4eOHO-
WCCIIEIOBATENBCKOIO TPOEKTa M3 MpeIOKEHHbIX. PopMHpOBaHME KOMAHIbI

OK 07.
JIP 7,9,23
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MpOeKTa. ANTOPUTM BBHIOTHEHUSI MpoekTa. Kaxkmas rpynma BeIOMpaeT OOuH U3
BapHAaHTOB Yy4YeOHO-MCCIIEIOBATEIhCKUX TMpoekToB: 1. OmeHka KadecTBa
atMocdepHoro Bo3ayxa 2. OleHka KauyecTBa Mo4B METOIOM (PUTOTECTUPOBAHHS 3.
OneHka KadecTBa BOJA IMOBEPXHOCTHBIX BOJOEMOB IO OPraHOJENTHYECKUM U
bm3uKo-xuMudecKkuM cBoiictBaMm 4. Brmusaue ITAB Ha pocT W pasBUTHE CeMSH
BBICIINX PAacTEeHUH 5. BiusHUE cOMeBOro 3arps3HeHHs HAa POCT U Pa3BUTHE CEMsH
Beiclinx pactenuid [lepBblidi 3Tanm  BeImonHeHHss mpoekta: (OOocHOBaHHE
aKTyalnbHOCTH BBIOpaHHOW TeMmbl. BrliBIeHHEe TpoONEeMBl HCCIEIOBAHUA,
(opmynupoBaHueTHIIOTE36l. BEIOOP METO0B HiccnenoBanus. Beibop Touek otOopa
npo0 Ha TeppuTOpuu HccienoBanus. [loctaHoBKka Ienel U 3agad MCCIIeOBaHMA.
Onpenenenne GopMbl MpeACTABICHUS PE3YNbTAaTOB HccieaoBanus. OnpeneneHue
3TAIOB M COCTABJICHHE TUIaHA MCCIIETOBAHUS

PazBuTHE MPOMBINIIIEHHBIX OMOTEXHOJIOTHIA M MX MPUMEHEHHUE B KU3HU YEIIOBEKa,
TIOWCK M aHanu3 MHQOpMAallMK W3 Pa3IMYHbIX MCTOYHHUKOB (Hay4Has M y4deOHO-
HayuHas nutepatypa, CMU, cerp UHTEpHET 1 Op.).

Keticer Ha ananu3 nHGOPMAITUN O Pa3BUTHHN ITPOMBINUICHHBIX OMOTEXHOIOTHHN (TI0
rpynnaMm). [IpeacraBienne pe3yabTaToB pelIeHns KEHCoB.

IIpome:xxyTOouHast
arrecTanus

DK3aMeH

Bcero:

38
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3. YCJIOBUS PEAJINBAIINMM YYEFHOM OBIIIEOBPA3OBATEJIBHOM YYEBHOM

JUCHUIINHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo

Peamuzanus yuebnoit muctmminmasel COQO.01.04 Buonorus tpeOyer Hamuuusi y4eOHOTO
KaOMHeTa XUMUM U OUOJIOTUH, MEAUKO-ONOJIOTHYECKUX TUCIIUILIMH.

[Tomemenue kaOuHeTa ynoBIeTBOpseT TpeboBaHMsM CaHUTAPHO-IMHIEMHOIOTUYECKIX
npaBui 1 HopMatuBoB (Canllun 2.4.2 Ne 178-02).

HammenoBanne 000py10BaHHBIX

No N [lepevuens MaTepHaIbHOTO OCHAILEHHSA, OOOpPYIOBaHUS U
y4eOHBIX ayTUTOPUH IS PAKTUIECKUX
/T . - TEXHUYECKUX CPEJICTB O0yUCHHS
3aHATHIA, Ta00paTOPUil, MACTEPCKUX
1. KaOouner xumuu u 6uoJiorum, Mamepuanvhoe ocHawjeHue, KOMNblOmepHoe u
MEIHKO-0MO0JI0THYECKUX TUCHUTINH | UHMepaKmusHoe obopyoosanue:
214 KomnbroTep
Monutop
Moy
[IpoexTop
WNHTepakTruBHAS TOCKa
MoHo06oK

Cron yuutens

Cryn yuutens

Tymba

[ka¢ co crexiaom

Cremnax

[TapThl OAHOMECTHBIE.

IIpaTs! Ju1st KOMIIBIOTEPOB

Cryn

Jlocka MarHUTHO-MapKepHas

CTOn 1eMOHCTPAIIOHHBII

Cron-kadenpa

Cryn naGopaTopHbIit

BrrtsokaOM mkad

CrenupanbpHoe yueOHoe 000pyIOBaHME

OnekTpoHHas Tabnuna mnepuoandeckoir cuctemsl J[.U.
MeunneneeBa

Tabnuia pacTBOPUMOCTH COJIEH

DNEKTPOXUMUYECKUH Psiji aKTUBHOCTH METAJIIIOB
ABTOMATH3WpOBaHHBIE  paboywe MecTa  OOecIeYeHbI
JIOCTYTIOM B 3NEKTPOHHYIO WHPOPMAITUOHHO-
obpazoBarensHyio cpenry MUJuC ¢ BeIXOHOM B
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHYIO ceTh « HTepHETY.
Ipoepammnoe obecneyenue:

1C: IIpeanpusarre. KOMIUIEKT AJIsT BRICIIMX U CPETHAX
yueOHbIx 3aBenenuii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 10 (DreamSpark Premium
Electronic Software Delivery id700549166)

Microsoft™ Office®

Google Chrome

«l"apaHT a’spo»

KoncynprantlIintoc
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2. bubauorexa. UnuranbHbliii 327 Ne 122 | bubauoreka. UuraabHblii 3241 ¢ BbIX0a0M B UHTepHeT
Ne 122

ABTOMaTH3UpOBaHHBIE paboune MecTa ONOIUOTEKapei
ABTOMaTH3UpPOBaHHBIE paboune MecTa AJisl YUTaTeNneH
[Tpuntep

Ckanep

Cremiaxu JUisi KHAT

Kadenpa

BricTaBouHBIH cTemIax

Karanoxusrii mkad

[Tocagounsie MecTa (CTONBI U CTYJIbS NI CAMOCTOSITETBHOM
paboThI)

Crenn nHOOPMAITMOHHBIH

Ycaosusa pasa aun ¢ OB3:

ABTOMaTH3MpOBaHHOE pabouee MecTo s Jmi ¢ OB3
JIunza ®@penens

CrienanbHasi mapra AJsl JIML C HApyLIICHUSMH OIOPHO-
JABUTraTCJIbHOTO almapara

KnaBuatypa ¢ Hanecennewm mpudTta bpaiins

KommetoTep ¢ nmporpamMubiM obecrnieduenreM ais ui ¢ OB3
CBeToBbIC MasiKi Ha IBEPSIX OMOIMOTEKH

TakTUbHBIE yKa3aTeNn HAPABICHUS JBIKCHUS
TakTUIBHBIE yKa3aTeNH BbIX0/1a U3 TIOMEIICHHUS
KOHTpaCTHOC BBIACJICHUE IMPOEMOB BXOJOB M BBIXOJOB U3
MTOMETIEHUS

Tabnuuka ¢ HaMMEHOBaHHEM OMOJIMOTEKH, BBIIIOJHEHHAS
mpudtom Bpaiins

ABTOMaTH3WpOBaHHBIE pabounme Mecta  OOecHeueHbI
JIOCTYTIOM B ANIEKTPOHHYIO nH(GOPMAITMOHHO-
oOpazoBarenbHyto cpeny MUJIuC, ¢ BbIXOJOM B
WHPOPMAIMOHHO-KOMMYHHUKAIIMOHHYIO ceTh «IHTepHET».
Ilpoepammuoe obecneyenue:

1C: [Ipeanpustue. KOMIUIEKT AJi4 BHICIIMX U CPETHUX
yuebnbIx 3aeaenwii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Office®

Google Chrome

«l"apaHT a’spo»

Koncynprantllnroc

3.2. AudopmaninoHHoe obecneyeHne pean3aiu MporpaMmbl

3.2.1. IlepeyeHb OCHOBHBIX MEYATHBIX H YJIEKTPOHHBIX U3/IaHUI, HEOOXOUMBIX /1JI51 OCBOECHHS
Y4eOHO TUCUUIIMHBI

IleuaTHbIE H3AaHUSA

1. buonorus. 10 knacc: yueOHuk, 6a30Bbiii yposens / B.B.Ilaceunuk, A.A.Kamenckuii, A.M.PyOroB
u 1p.; mox pen. B.B.Ilaceunnka. - 6-e u3., crep. - Mocksa : [Ipocemenne, 2024. - 223 c.: ui. -
(JIunus xu3HM).

2. buonorus. 11 kmacc: yue6HuK, 6a30BbIi ypoBeHs / B.B.Ilaceunuk u np.; mox pen. B.B.[Taceunuxka.
- 6-e u3n. - Mocksa: [IpocBemnienue, 2024. - 272 c.: un. - (JIuaus xxu3Hn).

DJIEKTPOHHBIE U31aHHS (3JIEKTPOHHBIE PecypPchl)

1. buonorus. 10 kmace (6a3oBblii ypoBeHb): yueOHuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
Py6moB [u np.]; moxn pen. B.B. [laceunuka. — 5-¢ uza., crep. — Mocksa: [Ipocsemenne, 2023. —
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223, [1] c.: mn. — Texkcr: anekrponnsiid. - URL: https://znanium.ru/catalog/product/2089928 (nara
obpamenust: 23.04.2025)

2. buonorus. 11-ii knacc. bazoBeiii ypoBens: yueOHuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
Py6moB [u np.]; mox pen. B.B. [laceunuka. — 6-¢ uza., crep. — Mocksa: [Ipocsemenne, 2024, —
272 c.. wi. — Tekcr: anextponusiit. - URL: https://znanium.ru/catalog/product/2157271 (nara
obpamenus: 23.04.2025).

I[OHOJIHI/ITGJILHBIE HCTOYHHUKH (l'lpl/l H606XOL[I/IMOCTI/I)

1. buonorus. ba3oBeiit u yriayonenusiii ypopau: 10—11 knaccel: yueonuk / B.H. fApwirun [u np.];
nox obmelt pea. B.H. Speiruna. — 2-e u3 ., nepepad. u gorn. — Mocksa: FOpaiir, 2025. — 380 c. —
Texcr: oanextponssld // OOpa3oBarenpHas 1wiatrdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/568399 (nara obpamenus: 23.04.2025).

3.2.2. llepeuenb pecypcoB HHGPOPMALNHOHHO-TEIeKOMMYHUKANMOHHOH ceTH «UHTepHET»,
HEOOXOUMBIX JIJISl OCBOCHHUS YUYeOHOI TMCIHIIUHBI

Jlns BBINONHEHUSA 3aJaHUM, MPEAYCMOTPEHHBIX paldouell MpOorpaMMoON HCIMOJB3YIOTCS
pexomenioBanHble HTEpHET-caiiThl, ObC.
JJIeKTPOHHBIE 00pa30BaTeIbHbIC PeCYPChl
1. bubmumoreka LIOK [caiit]. — URL: https://lesson.academy-content.myschool.edu.ru/06/10;
2. MunucrepctBo npocsenienus Poccuiickoit ®eneparuu [caiir]. — URL: https://edu.gov.ru/;
CoBpemennble npodeccuoHaIbHbIe 0a3bI JAHHBIX H HH(POPMANMOHHO-CIIPABOYHbIE CHCTEMbI
1. TapanTt a’po: uH(pOpMALMOHHO-TIPaBOBOM moprai [caiit]. — URL.: http://www.garant.ru.
2. Koncynprantllioc: 1H(}OPMaIMOHHO-TTPaBOBOM opTan [caiiT]. — URL:
https://www.consultant.ru.
3. eLIBRARY.RU: Hayunas anextponHnas oubnunoreka [caiir]. — URL: http://elibrary.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBHON YYEFHOM JUCITATLIMHBI
KoHTpomb 1 olieHKa pacKpbIBalOTCS Yepe3 YCBOCHHBIE 3HAHUS U TPUOOPETEHHBIE CTYJCHTaMHU
YMEHHMsI, HallpaBJIEHHbIE Ha (hOpMHUpOBaHKE 00IIMX U TPO(HECCHOHATBHBIX KOMIETEHIINH.

Koa u HaumeHnoBanue (popMupyeMbIX Pa3znesn/Tema TH OLeHOYHBIX

KOMIIeTEeH N i MeponpusATH

OK 01. BeioupaTh cioco0b! pemeHus 3aaad P1,Tema1.2,1.5 - HaOmro/IeHNe 32

npoecCuoHaIbHON nestenpHocTH | P 2, Tema 2.3, 2.4, 2.5,2.6,2.7 Brinonnenue

MPUMEHHUTEIIEHO - MOTHBAIMOHHBIX

K pa3inyHBIM KOHTEKCTaM 3a/laHui;

OK 02. Hcmonb3oBaTh coBpeMmeHHble cpenctsa | P 1, Tema 1.5, - HaOmro/IeHNe 32

TOVCKa, aHaIN3a U WHTeprperanun uHpopmanmu, | P 2, Tema 2.2 Brinonnenue

1 MHQOPMAIIMOHHBIE TEXHOJIOTUH IS MPAKTHYECKON

BBITIOJTHEHHS 3a/1aq npoecCHOHANBHOM paboThr;

JeSITeTIbHOCTH - KOHTpOJIbHAs padoTa;

OK 04. DddexTuBHO B3aMOICHCTBOBATh U P 1, Tema 1.6 - BBINIOJIHCHHUE

paboTaTh B KOJUICKTUBE ¥ KOMaHJIe P2, Tema2.1,2.2 3aJJaHAN

OK 07. CopmelicTBOBaTh COXpaHEHUIO P4,Tema4.1,5.1 Ha 3K3aMEHE

OKpY’KaroIIel cpesibl, pecypcocOepekeHuto,

MPUMEHSTh 3HaHUS 00 U3MEHEHUU KIUMaTa,

MIPUHIIUITEI OEPEKIINBOTO MMPONU3BOICTBA,

3¢ (HEeKTUBHO JIEHCTBOBATH B UPE3BbIUAHHBIX

CUTYyaLUsIX




