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1. TMACHOPT PABOYEM ITPOI' PAMMBI
YYEBHOM JUCHUIIJIMHBI « BUOJOT US1»

1.1. O6aacTh, NpUMeEHEHUS POTPaAMMBbI

[Iporpamma o61ieo0pa3zoBaTeaIbHON yueOHOM TUCHUIITUHB «bronorusy» npeaHa-
3HAY€HA IS U3YYEHHUS MAaTEMaTHUKH B MPO(PECCHOHAIBHBIX 00pa30BaTENbHBIX OpPTaHU-
3alUAX, PeaTu3yInX 00pa30BaTeIbHYIO MPOrPaMMy CPETHETO OOIIero 0Opa3oBaHUS
B IIpelneiax OCBOCHUSA MPOrpaMMbl TMOJATOTOBKH CHEIMAIUCTOB CPEIHEr0 3BeHa
(ITTICC3) CIIO na 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs MPU MOJATOTOBKE KBATH(HU-
[IUPOBAHHBIX PA0OUNX, CAYKAIIUX U CIIEHUATHCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @I'OC cpennero oduero oopa-
30BaHUs, MPEIBIBISEMBIX K CTPYKTYpPE, COACPKAHHUIO U pe3yabTaTaM OCBOCHUS yueO-
HOU ucuuUIIuHbl «bronorus», 1 B cOOTBETCTBUM ¢ PekoMeHIauusIMu 1Mo peainu3aluu
cpenHero o6imero oOpa3oBaHMsI B Ipelielax OCBOEHHUS 00pa30BaTEIbHBIX MPOrpaMM
CpeIHero npogeccuoHaibHOro o0pa3oBaHus Ha 6a3ze OCHOBHOIO OOLIEro 0Opa3oBaHuUs
C yueToMm TpeboBaHUM (eaepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIaPTOB
U TI0JTy4aeMoi npodeccuy Uil CHeUalIbHOCTH CPEAHETO MPOPECCHOHATBHOTO 00pa3o-
BaHud (MUchbMo JlenmaprameHTa rocy1apCTBEHHOU MOJUTHKHU B cpepe cpeHero mpodec-
CHOHAJIBHOTO OoOpa3zoBaHus U mpodeccuoHanbHOro 00yueHuss Munnpocsemienus Poc-
cum ot 03 mapra 2023 r. Ne 05-592).

B mporpaMMy BKIIIOYEHO conepkaHue, HampaBlieHHOE Ha (OPMUPOBAHUE Yy CTY-
JICHTOB KOMITETCHIIMI, HeoOXoauMEBIX st kauecTBeHHOro ocBoeHus IITICC3 CIIO na
0a3e OCHOBHOTO O0IIEro 00pa3oBaHUs ¢ MOJIYYEHHUEM CPEIHETO 00I1ero 00pa3oBaHusl.

1.2. MecTo y4eOHOH JUCHUIIIMHBI B CTPYKTYpPe OCHOBHOM NpodeccuoHaIbHO
00pa3oBaTeIbHOM POrPaMMBbI

OO6meoOpa3oBaTenbHas ydyeOHas AUCHMIUIMHA «bBHONOTHS» B COOTBETCTBUU C
®I'OC COO BXoauT B MUK 00I11€00pa30BaTEIHLHON MOATOTOBKH.

[Iporpamma MOKET HCHOJB30BAaThCS APYTMMHU TpodeccroHambHBIMU 00pa3oBa-
TEIBHBIMH OPTaHU3AIUSIMHU, PEAUTU3YIOIIMMHU 00pa30BaTEIbHYIO MPOTPaMMy CPETHETO
obmero obpazoanus B npeaenax ocBoeHus OITOIT CIIO Ha 6a3e 0CHOBHOI'O OOIIETO
o0Opa3oBaHUs.

O6meobpa3oBaTenpbHas AUCIUIUIMHA «bromorusy sBisercs o0Os3aTelbHONW Ya-
CTBIO 0011€00pa30BaTENBHOTO IUKIAa 00pa30BATENBbHON MPOrpaMMBbl B COOTBETCTBUU C
®I'OC no podeccun 42.02.01 Peknama.



1.3. lean u miaHupyemblie pe3yJabTATbl OCBOEHUS TUCIHHUIJIMHBI:

Co,uepn(aHHe IMpOorpaMMbI «buonorusy HaIpaBJICHO Ha AOCTHMXXCHHC CICAYIOIIHNX

HeJen:

»

nosiyueHue (yHIaMEHTANIbHBIX 3HaHWM O Omonormueckux cucremax (Kietka,
Opranmsm, [lomynsauus, Bua, Dkocucrema); UCTOPUU pPa3BUTHS COBPEMEHHBIX
IPEICTaBICHUN O KUBOW MPUPO/JIE, BBIAAIOIIUXCS OTKPBITUAX B OUOJIOTHYECKOM
HayKe; poJii OMOJIOTUYECKONW HayKd B (POPMHUPOBAHUU COBPEMEHHOUN €CTECTBEH-
HO-HAy4YHOU KapTUHBI MUPA; METOJaX HAYYHOTO MO3HAHUS,

OBJIaJICHHE YMEHUSMU JOTHUYECKH MBICIUTH, 000OCHOBBIBATH MECTO U POJIb OMOJIO-
TUYECKUX 3HAHUW B MPAKTUYECKOW NESATEIbHOCTH JIIOJIEH, Pa3BUTUN COBPEMEH-
HBIX TEXHOJIOTHH; OMPEEsATh KUBbIE OOBEKTHI B MPUPOJIC; MPOBOAUTH HAOIIO-
JI€HUS 32 9KOCUCTEMAaMH C LEJbI0 X OMHCAHUS U BBISIBIICHUS €CTECTBEHHBIX U
AHTPOIIOTCHHBIX N3MEHEHUI; HAXOJAUTh U aHAIU3UPOBATH MHPOPMAIIUIO O HKUBBIX
00BEKTaX;

pa3BUTHE TMO3HABATEIIBHBIX MHTEPECOB, MHTEIUICKTYIbHBIX U TBOPYECKHUX CIIO-
coOHOCTEM, 00yJaromuxcsi B MPOIEcce U3yUYeHUs OMOIOTUYECKUX SIBIICHUM; BbI-
JAIOLIUXCS JOCTHKEHUN OMOJIOTHH, BOIIEIIINX B 00IIEUETOBEYECKYIO KYIbTYPY;
CJIOKHBIX U MMPOTUBOPEUYMBBIX MYTEW Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISOB,
Ujei, TCOpUi, KOHIICHIINI, TUNOoTe3 (0 CYIIIHOCTH U TIPOUCXOXKIECHUH KU3HU, Ye-
JIOBEKA) B X0J1€ pabOThI C pa3IMYHbIMA UCTOYHUKAMH UH(pOpMaLUK;

BOCITUTAaHUE YOEKIECHHOCTH B HEOOXOIMMOCTH TIO3HAHUS KUBOW MPUPOJIBI,
HEO0OXOAMMOCTH PallMOHAIBHOTO MPUPOAOIOIb30BAHUSA, OEPEKHOTO OTHOIICHHUS
K MPUPOJIHBIM pecypcaM U OKpYyXkarolled cpejie, COOCTBEHHOMY 3/I0POBBIO HC-
MOJIb30BaHUE MPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUM M YMEHUH B MOBCEIHEB-
HOW >KWM3HM ISl OLICHKU TIOCJICJICTBUN CBOEH AESITENBHOCTU (M NEATEILHOCTH
JIPYTUX JIOJIeH) 10 OTHOIICHUIO K OKPYKAloIeh cpefie, 310POBbI0 APYTUX JIFOAeH
U COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBaHME W COOJIIOJIEHHE MEp MPOPUIAKTUKH
3a00seBaHUM, OKa3aHUE TIEPBOM TTOMOIIHU MPU TpaBMax, COOJIO/ICHNE MPABUIT T10-
BEJICHUS B IIPUPOJIE.

OcBoenue comepkanus ydeOHOW mucuuIUiMHbl «buosnorus» obecrieunBaeT

JOCTHIKCHUC CTYACHTAMU CIICAYIOIHUX PC3YJIbTATOB!:

JIUIYHOCTHBIX!

»

(opMupOBaHUE UyBCTBA TOPJIOCTH U YBAXKEHUS K UCTOPUU U TOCTHIKEHHUSM OTE-
YeCTBEHHON OMOJIOrMYECKOI HayKu;

MPEJICTABIICHUS O IEJIOCTHOW €CTECTBEHHOHAYYHOU KAPTUHE MUPA;

IIOHMMAaHUE B3aWMOCBS3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIIMS-
HHUsI HA OKPYKAIOIYIO Cpeny, SdKOHOMUYECKYIO, TEXHOJIOIHYECKYIO, COLUAIBHYIO
Y 3TUYECKYIO CPEPBI 1eATEIbHOCTH YEJIOBEKa;



CIOCOOHOCTH MCIOJIb30BaTh 3HAHUSI O COBPEMEHHOW €CTECTBEHHO-HAYYHOM Kap-
THUHE MHpa B 00pa30BaTeIbHON U PO(ECCHOHATBHON AESITENbHOCTH;
BO3MOXKHOCTH MH(OPMAIIMOHHOMN Cpebl UIisi oOecreueHus: MpoyKTUBHOTO ca-
MOOOpa30BaHMUS;

BJIQZICHUE KYJbTYpOH MBIIUICHHS, CIOCOOHOCTh K OOOOILECHHIO, aHAIU3y, BOC-
npusATHIO HPOpMAIK B 00JACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIU U BBI-
Oopy myTeli ee TOCTUKEHHUS B IPoecCHoHaIbHOM chepe;

CIOCOOHOCTh PYKOBOZCTBOBATHCSI B CBOEH JIEATEIBHOCTH COBPEMEHHBIMH MPHH-
[IUIIaMU TOJIEPAHTHOCTH, JUAJIOTa U COTPYAHUYECTBA; TOTOBHOCTH K B3aUMOJICH-
CTBHIO C KOJIJIETaMH, paboTe B KOJUIEKTHBE;

TOTOBHOCTh MCIOJIb30BaTh OCHOBHBIE METOJbI 3allUThl OT BO3MOKHBIX TOCIEA-
CTBUI aBapuid, KaTacTpo, CTUXUUHBIX OECTBUN;

oOnanaHue  HaBblkamMM  Oe3omacHoW  paboOTBl  BO  BpEMsl  NPOEKTHO-
UCCJIEI0BATENbCKON M AKCIEPUMEHTAIBHON JEATEIbHOCTH, IPH HCIIOIb30BaHUN
1a00paTOPHOTO 00OPYOBAHUS;

CIIOCOOHOCTh MCHOJIBb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B NMPAKTUYECKOU
NEeATENbHOCTH W TOBCEIHEBHOM >KU3HU ISl COONIOACHUS Mep MPOPUIAKTUKH
OTpaBJICHUN, BUPYCHBIX U JIPYIHMX 3a00J€BaHU, CTPECCOB, BPEAHBIX MPUBBIYEK
(KypeHus, aIkoroian3mMa, HapKOMaHHH);

IpaBUJI IOBEJICHUS B IPUPOIHOM CpeLe;

TOTOBHOCTh K OKa3aHUIO MEPBOW MOMOILIM MPU TpaBMax, MPOCTYIHBIX U APYTUX
3a00JIeBaHUSAX, OTPABICHUAX MUIIEBBIMU IPOAYKTAMU;

MeTalnpeaIAMETHLIX:

»

OCO3HAHHUE COIMATBHON 3HAYUMOCTH CBOEH Mpodeccrur/crennalibHOCTH, 00J1a/1a-
HUE MOTHUBAIMEH K OCYIIECTBJICHHIO MPO(EeCCUOHATBHOU JeATEIHbHOCTH;, MOBBI-
IIICHUE MHTEJVICKTYIbHOTO YPOBHS B TIPOIIECCE U3YUCHHS OMOJIOTMYECCKUX SIBIIC-
HUM; BBIJAIOMIMXCS JOCTUXKEHUNM OMOJIOTMH, BOIIEAIINX B OOIEUETIOBEUECKYIO
KYJIbTYPY; CIOXHBIX U MPOTHBOPEUYHMBBIX MyTEH Pa3BUTHS COBPEMEHHBIX Hayd-
HBIX B3TJIAJIOB, HJICH, TCOPUA, KOHIICTIINMI, TUIIOTE3 (O CYINTHOCTH U TIPOUCXOXK]IC-
HUU KU3HH, YEJIOBEKA) B X0J/i€ pabOThl C Pa3IMUYHBIMU MCTOYHUKAMU HH(OpMa-
L,

CIIOCOOHOCTh OPraHU30BLIBATH COTPYAHUYECTBO €IUHOMBIIIICHHUKOB, B TOM
YHUCJIC C HUCIIOJB30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

CIIOCOOHOCTh TOHUMATh MPHUHIUIBI YCTOMUYUBOCTH W TPOAYKTUBHOCTH >KHUBOM
IPUPOJIbI, TYTH €€ U3MEHEHUS IO BIUSHUEM aHTPOMOTEHHBIX (PAKTOPOB, CIO-
COOHOCTb K CHCTEMHOMY aHaJHU3y T7100aJbHBIX HKOJIOTUYECKUX MPOOIIEM, BOIIPO-
COB COCTOSIHUSI OKpPY>KaIOIllel Cpebl U PAllMOHATIBHOTO MCIIOJIb30BAHUS IPUPOI-
HBIX PECypCOB;



yMeHHUEe 00OCHOBBIBATh MECTO U POJIb OMOJIOTHYECKUX 3HAHWHN B MPAKTUYECKON
NEATEIbHOCTH JIIOJIEH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTHI; ONPEAEISTh )KUBbIE
00BEKTHl B MPHUPOJIC; MPOBOIUTH HAOIIONCHUS 32 DKOCHUCTEMAMHU C IETBI0 UX
OMKCAHMS U BBISBJICHUSI €CTECTBEHHBIX M aHTPOIIOTCHHBIX U3MEHEHUHN; HAXOAUTh
U aHAJIM3UPOBATH HH(POPMAIIUIO O KUBBIX 00BEKTAX;

CIIOCOOHOCTH NMPUMEHATh OMOJIOTMYECKHE U HKOJIOTHYECKUE 3HAHUA ISl aHaln3a
NPUKJIAJAHBIX MPOOJIEM X039UCTBEHHOU JEATEIbHOCTH;

CIIOCOOHOCTh K CaMOCTOSITEIbBHOMY TMPOBEJCHUIO HCCIEIOBaHUM, MOCTaHOBKE
€CTECTBEHHO-HAYYHOTO AKCIIEPUMEHTA, UCIIOJIb30BAHUIO HH(POPMAITMOHHBIX TEX-
HOJIOTHH JIJIs1 PEIICHNUS HAYIHBIX U IPO(EeCCHOHATBHBIX 33]1a4;

CIIOCOOHOCTH K OIIEHKE 3TUYECKUX ACIEKTOB HEKOTOPBIX MCCIEIOBaHHUM B 00Ja-
CTH OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHUE);

NMpPEAMETHBIX

»

c(hOpMHUPOBAHHOCTh MPEACTABICHUN O POJIM U MECTE OMOJIOTHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHUPA; MOHUMAaHUE POJIM OMOJIOTUU B (POPMHUPOBAHUU KPYT030-
pa ¥ GYHKIIMOHAIBHOU IPAMOTHOCTH JIJIsl PEIICHUS MPAKTUUYECKUX 3a/1a4;
BJIaJICHUE OCHOBOIIOJATralolMMK MOHATUSMU Y MPEACTABICHUSIMU O KUBOU MPHU-
poJie, €€ YPOBHEBOM OpraHu3alliy U SBOJIOIMN; YBEPEHHOE MOJIb30BaHUE OUOJIO-
TUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIQJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO TMO3HAHHUS, HMCHOJb3yEMBbIMU IIPU
OMOJIOTUYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB U 9KOCUCTEM: OITUCAHUEM, U3-
MEpEHHEM, TPOBEJCHUEM HAOIIOJICHUM; BBIABICHUE U OIICHKA aHTPOMOTECHHBIX
W3MEHEHU B IPUPOJE;

c(hOPMHUPOBAHHOCTh YMEHUU OOBSICHATH PE3YIbTaThl OUOJOTUUECKUX DKCIEPH-
MEHTOB, pelllaTh dJIEMEHTapHbIC OMOJIOTUYECKHUE 3a/1auu;

c(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K OHMOJIOTHYECKOU

uH(bOpMaIK, MOJy4yaeMOM W3 Pa3HbIX HCTOYHUKOB, IIOOATBHBIM SKOJOTHYE-
CKHUM TMpoOJIeMaM U MyTsIM UX PEIICHUsI.



2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIUATLINHBI

2.1. O6beM yueOHOI JMCUMILVIMHBI M BUABI Y4e0HOiIl padoThI

Bup y4eOHoii padoTsbl O0beMm yacos
MaxkcuMaibHasi yyeOHast HArpy3Ka (Bcero) 39
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 39
B TOM YHCJIE:
TEOpPETUIECKOe 00yUeHHE 20

nabopaTtopHbie pabOThI -

IIPAKTUYECKUE 3aHATUSA 19

KOHTPOJIbHBIE pa0OThI -

KypcoBasi paboTa (IIPOeKT) -

CamocrosiTesibHasi paboTa o0y4yaromerocsi (Bcero) -

BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta

Hrorosas arrecranusi B opMe KOHTPOJILHOM paOOThI, 3auera +




2.2. TemaTnuyecKuil IVIAH Y4eOHOM TUCUUIIIMHBI

KonnyecTBo ayquTOpHBIX
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KJIIETKA CTPYKTYPHO-
PA3JEJ 1. | ®YHKIIMOHAJIBHASA EAUHU-
LA )KUBOI'O
Tema 1.1 Bunosnorus kak Hayka. O0mas xa- 1 1
PAKTEPUCTHKA KU3HH
Tema 1.2 CTpYKTYpHO - pyHKIHMOHAJIBHAS 3 1 2
Opranuszanms KJIeToK
Tema 1.3 CTpYKTYpPHO - QyHKIHMOHAIbHbIE 3 1 2
(haKkTOpHI HACTEICTBEHHOCTH
Tena 1.4 OO0OMeH BellecTB U NpeBpalleHue
JHEPIuM B KJIEeTKe 1 1
Tema 1.5 )Kmﬂeﬂum,m HUKJ KJIeTKU. Mu-
T03. Meiio3 1 1
Paznea 2. Crpoenne 1 pyHKIHHM OPraHU3Ma
Tema 2.1 CTtpoeHue opranuzma 1 1
Tema 2.2
DopMbI Pa3MHOKEHHS OPraHU3MOB 1 1
Tema 2.3 OnTOrenes pacreHui, 1 1
JKHUBOTHBIX U YeJ0BeKa
Tema 2.4
3aKOHOMEPHOCTH HACJIeOBAHUS 3 1 2
Tema 2.5 CuemieHHOE HacCJIeJOBaHUe 3 1 2
NPU3HAKOB
Tema 2.6
3aKOHOMEPHOCTH H3MEHYMBOCTH 3 1 2
PA3JEJI 3. | TEOPUS 9BOJIOLIUA




Tema 3.1 Hcropus 3BOJIOLUOHHOIO YYCHHS. 1 1
Muxkpo3Bosrouus
Tenma 3.2 Maxkpo3sBoaouust Bo3HuKkHOBeHue
U pa3BUTHE )KHU3HU 1 1
Ha 3emJie
Tema 3.3 IIpoucxoxaeHue 4ea0BeKa - aHTPO- 1 1
noreHes
PA3JIEJI 4. | DKOJIOI'UA
Tema 4.1 JKoJioruyeckue paxkTopbl U cpeabl 1 1
JKH3HH
Honmyasimus,
Tema 4.2 3 1 2
€0001IecTBa, YKOCHCTEMBI
Tema 4.3 Buocdepa - riodaabHasi IK0JIOTH- 1 1
yeckasi cucTeMa
Tema 4.4 Bausinue anTponoreHHsIxX ¢axkro- | |
poB Ha 0uocepy
Tema 4.5 Bausinne conmajabHO-KOJOTHYECKHX 1 1
(axkTOpOB Ha 310POBbeE YeJIOBEKA
PA3JIE 5. BHNOJIOI'UA B ZKU3HHU
Tema 5.1 BuoTexH0J10rMM B JKH3HH KAKI0Ir0 3 1 2
Tema 5.2 buoTexHo10rnu B NpOMbIIIJIEHHO-
CTH 2 2
Tema 5.3 ConuaJbHO-)THYECKHE ACTIEKTHI 2 2
OMOTEXHOJIOTHI
Tema 5.4 buoTeXHO0JIOrMHY M TEXHHYECKHE CH- 1 1
CTEMBI
Bcero: | 39 39 20 19
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2.3. Conep:xanue ydeoHou nucuuninnbl b/1.10 «buosiorus»

Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(ecCHOHATBHO-OPUEHTHPOBAHHOE), J1a00pPaTOPHbIE Oo0bem
HaumenoBanue U MPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb (IPH HAJTUYHMH) JacoB
pa3esioB U TeM
1 2
PA3JEJI 1. KIIETKA CTPYKTYPHO-®YHKIIMOHAJIBHAS EJJIUHULIA ’)KUBOI'O
Tema 1.1 OcHoOBHOE co/lep:KaHue 1
buosorns kak Teopernueckoe o0yueHue: 1
Hayka. CoBpeMeHHBIE O0TpaciIy OMOJIOrHYECKUX 3HaHUH. CBsI3b OMOJIOTHUY C APYTMMHU HAyKaMu: OMOXUMUsI, OMOpHU3n-
Obmas Ka, OMoHMKa, reHoreorpadus u ap. Poiabs u Mecto Ouonoruu B GOpMUPOBAHUM COBPEMEHHON HAy4HOM KapTH-
XapaKTePUCTHKA | yp; vppa. YpoBHM OpraHu3alyy skuBoil MaTepuu. OOIIas XapaKTepUCTUKA KU3HH, CBOMCTBA KUBBIX CUCTEM.
KU3HU XUMHUYECKUH COCTAB KIETOK
Tema 1.2 OcHoBHOE coiep:KaHue
CrpykrypHo - Teoperuueckoe od0yueHnue: 1
GYHKUMOHANLHAN | K jerounan Teopus (T. Llsann, M. Llneiinen, P. BupxoB). OCHOBHbIE [OJOKEHHS COBPEMEHHO KIETOYHOI
opraHusanms Teopuu. TUIBI KJIIETOUHOW OpraHU3alMK: dyKapUOTHYECKas U IpoKapruoTtudeckas. OJHOKIETOUYHbIE U MHOTO-
KJIETOK KJIETOYHBIE Opranu3Mbl. CTpOEHHE TIPOKAPUOTHYECKOH KieTKH. CTpOEHHE DYKapuOTHIECCKOM KieTku. Heke-
TOYHBIE (OPMBI JKU3HU (BUPYCHI, OakTeprodarn)
IIpaKkTHYeCKHe 3aHSATHS: 2
BupycHble u OakrepuanbHble 3a0osneBanHus. OOILIMe TPUHIMUIBI UCIOJIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.
OcobeHHOCTH TTPUMEHEHHUS aHTUOMOTHKOB. [IpencTaBnenre yCTHRIX COOOIIEHUI ¢ MTPE3CHTAINEH, TOATOTOB-
JIEHHBIX I10 TIEPEYHIO HCTOYHUKOB, PEKOMEHI0BAaHHBIX IPEINO/1aBaTENEM
«CrtpoeHne KIeTKH (pacTeHusl, )KUBOTHBIE, TPUOBI) U KJIETOUHBIC BKIIOUEHUS (KpaxMas, KapOTHHOHIBI, XJI0-
POILIACTBI, XPOJIOILIACTHI)»
Tema 1.3 OcCHOBHOE co/Iep:KaHue
CTpyKTYpHO - Teoperuueckoe od0yueHue: 1




¢pyHkumonaibHbie| XpoMmocoMHasi Teopusi T. Moprana. CtpoeHre xpoMocoM. XpOMOCOMHBIM Ha0Op KJIETOK, TOMOJIOTHYHbIE U
(akTOpBI HACJEI- | HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMAHBIA U JumionaHbii Habop. Hykneunossie kucnotsl. JJHK, PHK,
CTBEHHOCTH HAXO0XJICHUE B KJIETKE, UX CTpOoeHHEe U (YHKIUU. MaTpUUHbIe TPOLIECCHI B KIIETKE:
Perunkanusi, OnocunTes 6enka, penapaius. ['eHeTHuecKuii Ko U ero cBOiCTBa.
IIpakTuyeckue 3aHATHS:
Pewrenue 3aman Ha onpeneneHue nNocaea0BaTeIbHOCTH HYKJIEOTHI0B, AMUHOKHUCIIOT B HOPME B CIIydae U3Me-
HEHHs I10CIIEeN0BATENbHOCTH Hykineotn1oB JTHK
Tema 1.4 OcCHOBHOeE co/iep:KaHue
Oo6men BewecTs 1 | Teopernyeckoe o0yueHue:
npespaleHue [ToHsaTh MeTaboMM3M. ACCHMHIIISAINS W JUCCUMUIISINS — JIBE CTOPOHBI MeTaboim3ma. Tumel oOMeHa Be-

SHEPIuM B KJICTKE

IIECTB: aBTOTPO(MHBIA M TeTepoTpodHBIA, a’dpoOHBIM W aHa3poOHBIA. [lmacTuueckuit oOmMeH. DOTOCUHTES.
XEeMOCHUHTES.

Tema 1.5
Ku3HeHHbINH IUKJI
KJeTkn. MuUTO3.
Meiio3

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

Kunerounslii nukin, ero nepuoasl. MuTo3, €ro cTauu U NpOUCXOIAIIUE TPOLIECCHI.
buonornueckoe 3HaueHne muto3a. Meio3 u ero craguu. [loBenenue xpomocoM B merose. Kpoccunrosep.
buosnornueckuii cMbICIL.

KonTtposbnas
padora

MonekynsipHbI ypOBEHb OpraHU3aLH )KUBOTO

Pa3nes 2. Ctpoenue u pyHKIMH OpraHusmMa

Tema 2.1 OcHOBHOE coJep:KkaHue

Crtpoenne Teoperuueckoe od0yueHue:

opranmima MHOTOKJIETOUHbIE OpraHU3Mbl. B3aMMOCBS3b OPraHOB M CHUCTEMbI OPraHOB B MHOTOKJIETOYHOM OpraHU3MeE.
I'omeocTa3 opranusmMa u ero nojiep>KaHue B MPOLECCe KU3HEIeATEIbHOCTH.

Tema 2.2 OcHOBHOE coJep:KaHue

Dopmbl Teoperuueckoe od0yueHue:

PasMHOKRCHHA ®opmbl pa3MHOKEHHUSI OpraHU3MOB. becrnoyoe M MmosioBoe pa3MHOKeHHE. Buipl Oecrosioro pa3MHOXKEHHS.

Opranu3mMosB ITonoBoe pasmHokeHue. ['amerorenes y xuBoTHbIX. CriepMaToreHe3 u ooreHe3. CTpOeHUE MOJIOBBIX KIIETOK.
OrmiogoTBOpEHHE.

Tema 2.3 OCHOBHOE co/Iep:KaHue

OHnrorenes pacre-

TeopeTnueckoe o0yueHue:
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HUH,
JKHBOTHBIX U 4Ye-
JIOBeKa

NuauBuayanbHOe pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero craauu. [locramOpuonansublil nepuon. Craguu
MOCTAIMOPHOHAIBHOTO Pa3BUTHsI Y KUBOTHBIX W uenoBeka. [Ipsimoe m Hempsimoe pa3BuTHe. buonormueckoe
cTapeHue u cMepTh. OHTOreHe3 pacTEeHUN.

Tema 2.4 OcHoOBHOE co/lep:KaHue

3akoHomepHocTH | Teoperndeckoe odydeHue:

HacJIe10BaAHUS OCHOBHBI€E MTOHATHUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl I'. Menzaens: (MOHOTHOPHIHOE
U OJIMTHOpHUIHOE CKpenrBanue). B3anmopelicTBie TeHOB.
IIpakTH4yeckue 3aHATHS:
Pemenue 3aian Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX IIPU3HAKOB P MOHO-, TU-
,JIONIUTHOPHUTHOM M aHAIM3UPYIONIEM CKPEITMBAHUH, COCTABIICHHE TeHOTHITNYECKUX CXEM CKPEIINBAaHH

Tema 2.5 OcHoBHOE co/Iep:KaHue

Cueniennoe Teopernyeckoe odydeHue:

HacJieJ0BaHHe

A 3akonbl T. Moprana. CuernsieHHOe HacjleZJOBaHUE T€HOB, HApYILIEHUE CLETJICHUS, CLEIVIEHHBIX C 10JI0M

NMPU3HAKOB
IlpakTHYecKkHe 3aHATHIA:
Pemenue 3aman Ha onpezesieHne BEPOATHOCTH HACJIECACTBEHHBIX NP CLEIUIEHHOM HAaCJIEI0OBaHUM, COCTABIIE-
HUE€ TEHOTHITMYECKUX CXEM CKPEITUBAHMS

Tema 2.6 OcHoBHoOe coepxxaHue

3aKOHOMEPHOCTH | TeopeTHuecKoe 06ydeHHe:

H3MEHIMBOCTH. V3MEHYMBOCTh IIPU3HAKOB. BHIbI M3MEHUYMBOCTH: HACIIECTBEHHAS M HEHACIEICTBEHHAs. 3aKOH TOMOJIOTUYE-
CKUX Ps10B B HacienctBeHHoM n3menunBoctu (H.W. BaBunioB). MyrtannonHnasi Teopust UsMEHYUBOCTH. Buipl
MyTalluid ¥ TPUYUHBI UX BO3HUKHOBeHHUsA. KapuoTtunm denmoBeka. HacnenctBenHbie 3a00jeBaHUS YelOBEKA.
I'eHHBIe M XpOMOCOMHBIE 00JI€3HH YenoBeka. bosie3Hn ¢ HacIeICTBEHHOM MPeapacnoI0KeHHOCThI0. 3HaUeHNe
MEIUIIMHCKONW F€HETUKH B NMPEIOTBPAILIEHUH 1 JICUEHUH T'eHETUYECKUX 3a00JIeBaHU YesloBeKa.
IIpakTHyeckne 3aHATHA:
Pemrenue 3a1au Ha onpeiesieHUE TUIIA MYTallUK MPU Mepelade HACIEACTBEHHBIX MPU3HAKOB, COCTABIEHUE Te-
HOTUIIMYECKUX CXEM CKpEIIUBaHUSI.

Kountpoabnasn Crtpoenue u GyHKIIUN OpraHU3Ma

padora

PA3JEJI 3. TEOPUS DBOJIOLNN
Tema 3.1 OcHoBHOe conep:kaHue
Hcropus Teopernueckoe o0yueHue:
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IBOJIIOIHOHHOTO [Tepsrie 3Bomonmonnsie konuenuu (JK.b. Jlamapk, XK. JI. broddon). DBomonnonnas teopus Y. JlapBuna.

yUYeHHs. CuHTreTnueckast TEOpHs SBOJIIOLIMU U €€ OCHOBHBIE TIOJIOKEHUS.

Muxkpossosouust | Mukpossomonust Ilomynsnus kak 57IeMEHTapHas eIMHHIA SBOMOLMH. ['CHETHYECKHE OCHOBBI YBOIIOLHH.
OnemeHTapHble (DaKTOphl H3BONIONUHU. EcTecTBeHHBIM OTOOpP - HampaBisoUMil (aKTop SBOJIOIHH.
Bunoo6pa3oBanue Kak pe3yibTaT MUKPOIBOIIOIHH.

Tema 3.2 OcHoBHOe conep:kanue

MaxkposBosionusi | Teopernueckoe odydeHue:

Bo3HuKHOBeHHE U
Pa3BUTHUE )KU3HU

Makpoasomtonus. @opmbl 1 ocHOBHBIE HanpaBieHus MakposBoitonnu (A.H. Cesepuos). [lytu noctuxenus
6uonoruueckoro mporpecca. Coxpanenue 6umopazHooOpasus Ha 3emiie. [ MnoTes3sl 1 TEOpUN BOZHUKHOBEHUS

Ha 3emJie
*u3HU Ha 3emuie. [losiBieHue nepBpIX KIETOK U UX 3Botonus. [Ipokapuotsl u sykapuotsl. IIpoucxoxnenue
MHOT'OKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB DYKAPHUOT.
Tema 3.3 OcHoBHOE coiepxaHue
IIpoucxoxaenue Teopernueckoe o0yueHue:
1€JI0BCKaA - AHTpoIoJiorus - Hayka o 4enoBeke. CrucremaTueckoe MoJIoKeHne yesioBeka. CX0ACTBO U OTJIMYMS YeIoBeKa
AHTPOIOreHe3 C )KMBOTHBIMH.
OcCHOBHBIE CTaIUN aHTPOIOr€HE3a. DBOJIIOLINS COBPEMEHHOTI'O UEJIOBEKA.
Yenoseueckue pacbl. Bpems u myTu pacceneHus denoBeka no mniaaHere. IIpucnocolneHHOCTh YeIoBeKa K pas-
HBIM YCJIOBUSIM CPEbI
KonTpoJsbHas TEOPUA 2BOJIIOIITUA
padora
PA3JIEJI 4. OKOJIOI' AL
Tema 4.1 OcHoOBHOE co/iep:KaHue
JKOJIOTHYECKHUe

(axTops! U cpeanl
KM3HU.

TeopeTnueckoe o0yueHune:

Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAsA, TOUYBEHHAs, BHYTPHOpPTraHu3MeHHas. PU3NKO-
XUMHUYECKHE OCOOEHHOCTH cpeJl oOuTaHusl opraHu3MoB. [Ipucrnoco6ienns opraHu3MoB K KH3HU B Pa3HbIX
cpenax. Ilonstue skomornueckoro ¢akropa. Kmaccudukamus sxonorundeckux (axtopon. [IpaBmio MmuHH-
myMma O. JIubuxa. 3akon TonepantHoctu B. llendopaa.

Tema 4.2

Honyasumus,
coo0I1IecTBa,
IKOCUCTEMBI

OcHoOBHOE coiepxaHue

Teopernueckoe o0yueHune:

DKoJoru4ecKasi XapakTepUCTHKa BUJIA U MOMYJSLIUU. DKOJOTHYecKasl HUIlla BUAa. JKOJIOTHYECKUE XapaKTepH-
ctuku nonyisuuu. CoobuiecTBa U 3KocucTeMbl. broreHo3 u ero crpykrypa. CBsizu MeXIy OpraHH3MaMu B

6uoneno3e. CTPyKTypHbIE KOMIIOHEHTBI KOCHCTEMbI: MPOAYIEHTHI, KOHCYMEHTHI, penyueHTsl. KpyroopoT

14




BEIIECTB U MTOTOK SHEPTUU B 3KocucTeMe. Tpodudeckne ypoBHHU.

HpaKaneCRne 3aHATHUA:

TpO(bI/I‘leCKI/IC LCIIN U CCTH. OcCHOBHBIE TTOKa3aTelIn KOCUCTEMBI. buomacca u IMPOAYKIIH. DKOJIOTHYeCcKHUe M-
paMu bl YHUCECII, OroMacchl 1 OHCPIHUHU. HpaBI/IJ'IO MUpaMu bl SHCPIUU. Pemenne IMPAKTUKO-OPUECHTHPOBAHHBIX
paC4YCTHBIX 3aﬂaHHﬁ 110 IEPEHOCY BEIIECTBA KU DHEPIr'U B SKOCUCTEMAX C COCTAaBJICHUEM TpO(i)I/I‘IeCKI/IX ueneﬁ n
nmupamMmug OHoMacchl U OHCPIuu.

Tema 4.3
buocdepa - rio-
0ajIbHasl DKOJIOTH-
yecKasi CHCTEMA

OCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqeﬂne:

bruocdepa — xuBas o6osouka 3emin. Pasputne npencrasieanii o Ouocdepe B Tpyaax B.W. Beprauckoro.
Ob6nactu 6nocheps! u e€ komnoHeHThl. JKuBoe BeriecTBo Ouocdepsl 1 ero GyHKIUKU 3aKOHOMEPHOCTH CYIIe-
ctBoBaHUs Onocdepsl. OcobeHHocTr 6Mocepbl Kak TI00anbHON KOCUCTEMBI. [IMHaMUYeckoe paBHOBECHE B
ouocdepe. KpyroBopoTbl BeliecTB U OMOTCOXMMUYECKHE IHKIBL [ J100aIbHBIC DKOJOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH.

Tema 4.4 OcHOBHOE CojlepKaHune
Biusinue autpo- | Teopermueckoe obyueHue:
MOTeHHBIX AHTpOOTreHHbIE BO3/IEHCTBHS Ha Orochepy. 3arpA3HeHus Kak BUJI aHTPOIIOTEHHOTO BO3JEHCTBUS AHTPOIIO-
dakTopos Ha reHHbic BoszeiicTus Ha arMochepy. Bosneiictus na ruapocgepy. Bosnciicrsus na murochepy. Antporo-
ouochepy. reHHBbIE BO3JICHCTBUS HA OUOTHYECKHE COOOLIECTBA. YTUIYOJIEHHO M3YYalOTCsl OTXOJBI, CBS3aHHBIE CO
CHEIUATBHOCTBIO.
ITpodeccnoHATLHO-0PHEHTHPOBAHHOE COEPKAHNE MPAKTHYECKOT0 3AHITHS:
«OTX0/IbI TIPOU3BOJICTBAY HA OCHOBE (heIEPATBHOIO KIaCCH(PUKAIMOHHOTO KATaJIora OTXO/I0B, OMPEIENATh
KJIACC OMTACHOCTH OTXOJIOB; arperaTHOE COCTOSIHUE U (PU3HYECKYIO (OPMY OTXOJI0B, 00pa3yIOIIUXCs Ha paboueM
MeCTe/Ha Talax MPOU3BOJICTBA, CBA3AHHBIE CO CIEIUATBLHOCTHIO.
Tema 4.5 OcHoBHOe coaep:xaHue

Biausinue conu-
aJIbHO-
IKOJIOTHYECKHUX
(haxTopos Ha 310-
POBbE Ye10BeKa

Teopernyeckoe o0yueHue:

310poBbe U ero cocTaBisromue. GakToOpbl, TOIOKUTEIBHO U OTPULIATEIHHO BIHSIONIME HA OPTaHU3M YEJIOBEKA.
[TpoGiteMa TEXHOTEHHBIX BO3JICHCTBHI Ha 3JI0POBBE YeIOBEKa (IIEKTPOMArHUTHBIC TTOJISI, OBITOBASI XUMUS, M3-
OBITOYHBIE IITYMBI, paJUALINS U T.11.). AJIanTaus OpraHu3Ma 4eloBeka K (hakTopam OKpYKarouieil cpebl.
[TpuHIMITE OPMUPOBAHUS 3I0POBhEcOEperaromero mopeaeHuss. @u3ndeckas akTHBHOCTD U 3JI0pOBhe. broxu-
MHUYECKHE aCMIEKTHI PAllMOHAILHOTO MTUTAHUS.

«YMCcTBeHHas: pab0OTOCIIOCOOHOCTH)»

«Bnusitaue abnotndecknx (hakTopoB HA YENOBEKA (HU3KUE M BHICOKHE TEMIIEPATYPHI)»

KonTpoasnas
padora

TeOpeTI/I‘ICCKI/Ie ACIICKTHI 3KOJIOIuHn
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PA3JIEJI S. BUOJIOTI'UA B ’KU3HU

Tema 5.1 Conep:kanue
buorexnosorun B [Teopernyeckoe odyueHue: 1
JKH3HM KaXKI0ro. | bUOTeXHOJOrus Kak Hayka U Mpou3BoAcTBO. OCHOBHBIE HANPABJICHHSI COBPEMEHHON OMOTEXHOIOTHH, MeTo bl
oroTexHoIoruu. OOBEKThl OMOTEXHOJIOTUH. DTHKA OMOTEXHOJOTMYECKHX M TEHETHYECKHMX  IKCIIEPHMEHTOB.
[IpaBria moucka U aHanu3a OMO’KOIOIMYECKON MH(POPMALMU U3 PA3IUYHBIX UCTOUHUKOB (Hay4yHast U y4yeOHO-
Hay4Has JIUTEpaTypa, CPeICTBA MACCOBOM nH(popManmu, cetb HTEepHET U qpyrue).
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lePIKAHME NPAKTHYECKOI0 3aHATHUS: 2
Keiicel Ha aHanu3 uHOpPMAIIUU O HAYYHBIX JOCTHUKEHUSAX B OOJACTU T€HETUYECKUX TEXHOJIOTHH, KIETOYHOU
WH)KEHEpUHU, NHIIEBBIX OWMOTEXHOJOTWH. 3ammra Keica: NpeACTaBIECHUE PpEe3yJbTaTOB pELICHUsS KeicoB
(BBICTYILIEHUE C NTPE3EHTALUEH )
Tema 5.2 OCHOBHOe cO/Iep:KaHue
buorexnosoruu B | Ilpakrnueckue 3aHsITHS: 2
NPOMBINLICHHOCTH =
Pa3BuTHe npoMbIIeHHOW OMOTEXHOIOTHH U €€ IPUMEHEHHUE B )KU3HH YeJI0BEKa, MOMCK U aHaIu3 UHPOpMauu
U3 PA3JIMYHBIX UICTOUHUKOB (Hay4Has U yueOHO-Hay4Has JIUTepaTypa, CpeJCTBa MacCOBOW MH(POPMAIIUH, CETh
WNutepuer u apyrue)
Kelicpl n aHanu3 nHpopMaMy 0 pa3BUTHH NPOMBIIIJIEHHBIX OMOTEXHOJIOTHH (10 TpyIIam)
3amuTa Kelica [IpencraBienne pe3yabTaToB pelleHus: KeHCoB (BBICTYIIIICHHE C PEe3eHTaIUe)
Tema 5.3 OcHOBHOE co/lepKaHue
Counasbno- IpakTHYecKne 3aHATHS: 2
ITHYECKHE ACIeK- =
ThI JTUYECKUE acTIeKThl pa3BUTUSI OMOTEXHOJIOTUI U MPUMEHEHNE X B dKHU3HH Y€JIOBEKa, MOUCK U aHAIU3 HH(POpMa-
GHOTEeXHOIOr i MU U3 PA3INYHBIX HCTOUHUKOB.
Keficbl 1 ananu3 nHpopManuu 00 FITHYECKUX ACTIEKTaX Pa3BUTUS OMOTEXHOIOTUH (110 TpymHam)
3amuTa keiica [IpeacraBiienue pe3yabTaToB pelieHus: KeHCoB (BBICTYIUICHHE C IPEe3eHTaluen)
Tema 5.4 buorex- |OcHoBHOE colepKaHue
HOJIOTHH M TEXHM-  [TpagrHYecKre 3aHATHS: 2
HECKHE CHCTEMBL b 3BuTHE GHOTEXHONOTHI © MIPUMEHEHUEM TEXHUYECKUX cucTeM (OmouHkeHepus, 6nonHpopMaTruka, OMOHUKA)
U MX IIPUMEHEHHUE B KU3HH YeJIOBeKa, MOUCK U aHaIu3 UH(OPMAIMK U3 PA3TUYHBIX HCTOUHUKOB.
Keiicel 1 aHanu3 nHGOpMAIUK O pa3BUTUHA OMOTEXHOJIOTHI C TPUMEHEHUEM TEXHHUYECKUX CHCTEM (10 TpyIam)
SamuTa keiica [IpeacraBiieHne pe3yabTaToB PelIEHUs] KEHCOB (BBICTYIUIEHHE C IPE3EHTALIUEN)
IIpomeskyTouHas arrectauus (K.p., 3a4eT)
Bcero 39
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3. YcaoBus peanusanuu y4eOHON TUCHUIIMHBI

3.1. TpeﬁOBaHHﬂ K MUHUMAJIBHOMY MAaTCPHAIBHO-TCXHUIECCKOMY o0ecrnevYyeHn 10

Peanuzauus yueOHOW TUCHUIIIIMHBI OCYILIECTBIISIETCS B

- yueOHas ayJuTOpHS JJIsI JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHI, B TOM YHCJIE TPYII-
MOBBIX M MHAUBUIYATbHBIX KOHCYJIBTAIIUN, TEKYIIIET0 KOHTPOJIA U MPOMEKYTOYHOM aT-
tectauuu — aya. 301

- IOMEIICHHUE JJIsI CAMOCTOSTEILHON PaboThl 00yJaIOIMMXCsl, OCHAIIEHHOE KOMITBIOTEP-
HOM TEXHUKOU ¢ BO3MOKHOCTBIO MOJKII0YEHUA K ceTu "MHTepHeT" u obecrnieueHueM
noctyna B OMOC — aya. 209.

3.2. UndopmanuonHoe odecriedyeHue 00ydeHust

OcHogHble UCMOYHUKU:

1.

Marayun, K. T. buonorusa : npaktukym s TullO / K. T. Maraynn. —
Anmatsl, CaparoB : EDP Hub (Maunu Xa0), [Ipodobpazosanue, 2024. — 79
c. — ISBN 978-5-4488-1712-0. — Texkcr : anextponHsii // I{udposoi
oOpazoBatensHbii  pecypc IPR SMART : [cair] —  URL:
https://www.iprbookshop.ru/133715.html (mata ob6pamenusi: 02.10.2025). —
Pexum nocryna: mis aropusup. [lonb3oBarenen

Tynskosa, O. B. buonorus : yueonuk / O. B. TynsakoBa. — Mocksa : Al [1u
Ap Memua, 2024. — 449 c¢. — ISBN 978-5-4497-3210-1. — TekcT :
anexktpoHHbiit / Ludposoit o6pazoBarensHbiii pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/141122.html  (mata oOparnieHus:
02.10.2025). — Pexum nocTymna: Uil aBTOpU3Up. mosb3oBaTeneil. - DOI:
https://doi.org/10.23682/141122

. Tynsxoa, O. B. buonorus : yueonuk nis CI1O / O. B. TynskoBa. — 2-e u3.

— Caparos : [Ipodob6pazoBanue, 2024. — 450 c. — ISBN 978-5-4488-2099-1.
— Texcr : anextponnsiii // Ludposoit o6pazoBatensHbiil pecypc [IPR SMART
: [catit]. — URL: https://www.iprbookshop.ru/140689.html (nata oGparieHus:
02.10.2025). — Pexxum goctyna: 1jisi aBTOPU3UP. OJIb30BaTEICH

Hnumepnem-pecypcoi

1.

http://www.eco.nw.ru  Bcst 6uonorus: HayqdHO-00pa30BaTEIbHBIN MTOPTAI.

2. http://bio.1september. ru  OTKpBITHINA KOJIETK: brosorus.
3.
4. http://www.livt.net JKuBble cyliecTBa: 3JIEKTPOHHAS WLTFOCTPUPOBAHHAS

http://www.darwinmuseum.ru/ ['ocynapctBeHHbIi J[apBUHOBCKUI My3€il.

DHIIUKJIIOIICIU.
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4. KoHTpoJb U OllEeHKA Pe3y1bTATOB OCBOCHUA Y4eOHOW TUCIHUILIUHBI

4.1. ®opmMbl 1 METOABI KOHTPOJISI U OLEHKH Pe3YJIbTATOB 00y4eHHU s

KOHTposib M oOlLIeHKa pe3yJbTaTOB OCBOECHHS JHUCLMIUIMHBI OCYIIECTBIISIETCS
IPEnoJaBaTesieM B MPOILECCE MPOBEACHHS TEKYLIEro KOHTPOIS U IPOMEKYTOYHOU
aTTECTALNH.

Pe3yabTaThl 00yueHus @opMBbI U METO/IBI KOHTPOJIS U
(ocBOEHHBbIE YMEHUSI, 3HAHU S, KOMIIETEHIIVH) OLIeHKH pe3y/IbTATOB 00y4eHus!

»  chopMHPOBAHHOCTH MPEACTABICHUN O ponu U | Tekymmid KOHTPOJIb:
MecTe GUOJIOrUH B COBPEMEHHON Hay4HOM Kap- | OLCHKN Ha MPAaKTUYECKUX 3aHs-
THHE MHpa; TMOHMMaHue poysu Ouonoruu B | THAX, OHCHKA BBLIIOJIHCHHA J0-
(opmupoBanuu kpyrosopa u pyHkuuoHabHON | MAIHUX  3aTaHIH, pCHTHHTOBA
IPAMOTHOCTH JUI PEIICHHs MPAKTHUCCKUX 3a- | CLoia SHAHII CTYICHTOB 10
y4eOHOM.
Aad;

» BJIaACHUEC OCHOBOIIOJAararOImuMH IMOHATHUAMU U HpOMC)I(YTOquIﬁ KOHTPOJIb:

NpCACTAaBJICHUAMMA O JKUBOU IIPUPOALC, €€ YPOB- KOHTPOJIbHBIE pa60TI>I 1o pasje-
HEeBOH OopraHu3alvy M 3BOJIIOIHH, YBCPCHHOC | jjaM.

[0JIb30BaHUE OMOJIOTUYECKOW TEPMHUHOJIOTHEH
Y CUMBOJIMKOM; HUToroBulii KOHTPOJIb:

» BJIQJICHUEC OCHOBHBIMM METOJIAMH HAYyYHOTO 3aver.

MO3HAHUS, HCIMOJb3YEeMBbIMU TPU OHOJIOTHYE-
CKHMX HCCJIEIOBAaHUAX >KUBBIX OOBEKTOB U KO-
CHUCTEM: OIIMCAHUEM, U3MEPEHUEM, NTPOBEACHHU-
€M HaOJIIO/ICHHI; BBISIBJICHUE U OIIEHKA aHTPO-
IIOT€HHBIX U3MEHEHUN B IPUPOJE;

» c(hOPMHUPOBAHHOCTh YMEHHH OOBSICHATH pe-
3yJIbTaThl OHOJIOTHUECKUX OKCICPUMEHTOB,
peraTh JJIEMEHTapHbIE OMOJOTUYECKHE 3aja-
uu;

»  cOPMHUPOBAHHOCTH COOCTBECHHOM TO3HUITUH 10
OTHOIIEHUIO K OMOJIOTMYECKOW HH(OpMaIuu,
MOJIy9aeMOM U3 Pa3HbIX MUCTOYHUKOB, TJI00ATH-
HBIM 3KOJIOTHYECKHM IMPOOJIeMaM U MyTSAM HX

peLIeHus.
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1. 3akoHOMEpPHOCTH BO3HMKHOBEHHS NMPHUCIIOCO0IeHH K cpelie 00MTAHUS U3y4YaeT
HayKa

Bapuanmvi omseemos

e CHCTEMaTHKa

e 300JIOTHS

. OoTaHMKa

e DKOJOTHA

Bomnpoc 2

2. Bce koMNOHEHTHI IPUPOAHOM Cpe/ibl, BIUAIONINE HA COCTOSIHIE OPraHUu3MOB,
NoMmyJIAMii, CO00IEeCTB, HA3LIBAKOT

Bapuanmur omseemos

o abuoTnueckuu GakTopamu

o OuoTHUeckuMu (hakTopamMu

e DKOJIOTUYECKUU (PaKTOpaMu

e JIBIDKYIIMMH CHJIAMH SBOIIOIUN

Bomnpoc 3

3. UHTEeHCUBHOCTD AeiicTBUA (PAKTOPA Cpelbl, B MpeAe/iaX KOTOPBIX MPOoUecChl
JKM3HEeATEeJTbHOCTH OPraHU3MOB NPOTEKAIOT HaN0o0Jiee HHTEHCUBHO — (pAaKTOP

Bapuanmvr omeemosg

e OrpPaHUYUBAIONIUU

e ONTUMAJIbHBIN

e AHTPOIIOTCHHBIN

e OINTUMAIbHBIN

Bomnpoc 4

4. COBOKYIIHOCTD KHBbIX OPraHU3MOB (;KHBOTHBIX, PACTEHH A, TPUOOB U MUKPOOP-
TAaHM3MOB), HACEJISIIOIINX ONpeleTeHHYI0 TEPPUTOPHUIO HA3BIBAKOT

Bapuanmur omeemos

e BHJIOBOE pazHOOOpaszue

e 0OwHoOIEHO3

« Ownomacca

o TIOMYJISILIUS

Bompoc 5

5. I'erepoTrpo(Hbie OPraHu3Mbl B IKOCHCTEME HA3bIBAKOT

Bapuanmur omeemos
o  XeMOTpPO(dbI

o TPOIYIEHTHI

o PEIyLEHTHI

e aBTOTPO(PHI
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Bomnpoc 6
6. KosinuecTBO 0co0€ii JaHHOTO BH/AA HA eMHHUIIE IJIOIIAAN WJIH B eIMHUIE 00be-

Ma (HampuMep, 1JIsl IVIAHKTOHA)

Bapuanmvi omseemos

. Owuomacca

e BHJIOBOE pa3HOOOpa3ue
e TIUIOTHOCTb MOMYJISIIAN
e BCE IMEPEUYUCIICHHOE

Bomnpoc 7
7. Opranu3msl, HCNOJIL3YIOIIME 1JI51 OMOCHHTE3a OPraHMYeCKHUX BelleCTB YJHEPTHI0

CBE€Ta UJIMK SJHEPI'NI0 XUHMHUICCKHUX cBsi3el HECOPraHNI€CKUX COGHHHeHHﬁ, Ha3bIBa-
I0TCH

Bapuanmuer omeemos

e KOHCYMEHTHI

e IPOIYLEHTHI

e PCIYLICHTHI

o TreTepoTpodbl

Bomnpoc 8

8. PazHooOpa3ue nueBbIX B3AaUMOOTHOLICHUI MEKAY OPraHU3MaMH B IKOCHCTe-
Max, BKJIKYAKIIee NOoTpeduTe el M BeCh CIIEKTP MX HCTOYHUKOB MUTAHUSA

Bapuanmvi omseemos
e IIMIICBAsA CCTh
e IIMIICBAA ILICIIb
o TpoduUeckas 1ernb
e IICIIb IMTAHUSA
Bomnpoc 9
9. I'eorpajduyeckoe u300pakeHue COOTHOLIECHNUSI MEKAY NMPOAYLHEHTAMHU, KOHCY-
MEHTaMH U peAylleHTaMH, BbIPaKeHHOE B eIMHUIIAX MACChI

Bapuanmur omeemos

o MHUpPaMUJA YHCIEHHOCTH

¢ BKOJIOTUYECKAs MHUpaMHJIa

e MHpPaMUJIA IKOJIOTHH

e MHUpPaMHUJA MACCHI

Bomnpoc 10

10. Camas Hu3Kas GMomMacca pacTeHuil U MPOAYKTUBHOCTD
X

Bapuanmur omeemos

e B CTEIsIX

e B TaWre
e B TPONHUKAX
e B TYHIpE
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Bomnpoc 11
11. CiocoOHOCTH K BOCCTAHOBJICHUIO U MOJIEPKAHUIO ONPeAeIeHHON YUCTeHHO-

CTH B IONIYJISAIIUHN HA3BIBACTCH

Bapuanmuvi omeemosg

e IUIOTHOCTBHIO MOITYJISIUN

e IPOAYKTHUBHOCTBIO IOMYJISALAN

e CAMOpPETYJISLNEH MOIMYISALNAN

e BOCCTOHOBJICHUE ITONYJIALIUN

Bomnpoc 12

12. Curaajiom K ce30HHbIM U3MEHECHUAM SABJISIETCS

Bapuanmur omeemosg

e TEMIIEpaTypa

o JUUIMHA JTHS

e KOJHMYECTBO MUIIU

¢ B3aMMOOTHOILICHHS MEXY OpraHu3MaMu

Bomnpoc 13

13. B arponeHo3e NieHUIy OTHOCAT K MPOAYLEeHTAM

Bapuanmvr omeemosg

o OKHCIISIIOT OPraHMYECKHUE BEIIECTBA

¢ MOTPEOJISAIOT TOTOBBIE OPTaHUYECKHE BEILIECTBA

e CHUHTE3UPYIOT OPraHUYECKHE BEIIECTBA

e pazjararoT OpraHM4YeCcKHe BEIECTBA

Bomnpoc 14

14. Ha 3umy y pacTeHuil 0TKJIaAbIBAKTCS 3aNIACHbIE BelIeCTBA

Bapuanmur omeemos

o Oenku

e JKUPBI

e YIJIEBOJBI

e BCE IIEPEUYUCIICHHOE

Bomnpoc 15

15. I'pynna opraHu3mMoB, OrpaHUYCHHASI B CBOEM PACIIPOCTPAHCHUM U BCTpeYaeT-
csl B KAKOM-JI1H00 0JHOM MecTe (reorpaguyeckoii 001acTH)

Bapuanmuvr omeemosg

e BO3HMKAIOLIUHU BUJ

e PpAa3BHUBAIOLINM BUL

e MCYE3aIOLIUU BUJ

e DHJIEMHUYECKHU BUJ

Bomnpoc 16

16. OCHOBHO NPUYMHOH YCTOMYMBOCTH IKOCHCTEMBbI SIBJISIETCS
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Bapuanmui omeemosg
o HEOJAronpusiTHBIC YCIOBUS CPE/IbI
e HEJIOCTATOK MUIIEBBIX PECYPCOB

o HecOaJaHCUPOBAHHBIA KPYTOBOPOT BEILIECTB

o 0OJIBIIIOE KOJIMYECTBO BUIOB

Bompoc 17

17. U3MeHeHre BUIOBOT0 COCTABA OMOIIEH03a, CONPOBOKIAIIIET0CH MOBbINIEHHEM

YCTOﬁqHBOCTH COOﬁ]J_[eCTBa, Ha3bIBaACTCH

Bapuanmul omeemog
¢ CYKIIECCHEMN

o (uykryanuen

e KIMMaKCCOM

e UHTETpalus

Bomnpoc 18
18.®akTopsbI cpeabl, B3aMMOJACCTBYOIIHE B OMOreOneH03e

Bapuanmvr omseemos

e AHTPOIIOTECHHBIEC U A0MOTHYCCKHE
e AHTPOTIOTEHHBIC M OMOTHUIECCKUE
e a0MOTHYECKHE U OMOTUYECCKUE

e HET BEpHOTO OTBETA

Bomnpoc 19
19.PeryasipHoe Ha0J/I0ecHHEe U KOHTPOJIb HA/l COCTOSTHMEM OKPY KaloLIel Cpeabl;

onpeaejcHue H3MeHeHHﬁ, BbBI3BBAHHBIX AHTPOINMOT¢HHbIM BOSHeﬁCTBHeM, Ha3bIBa-
eTCA

Bapuanmur omeemos

¢ DKOJIOTUYECKOU OOpHOOIt

e DKOJIOTHYECKUMHM MOCIECACTBUIMU
e DKOJIOTMYECKOW CUTyalluEH

e DKOJIOTUYECKUM MOHUTOPUHIOM

Bomnpoc 20
20. Tepputopum, HCKJIIOYEHHbIC U3 X03511ICTBEHHOH 1eATEJIbHOCTH C LEJIbIO CO-

XpPaHeHHs NPUPOAHBIX KOMILJIEKCOB, HMEIOIIMX 0CO0YI0 IKOJIOTNYECKYI0, HCTOPH-
YeCKYH0, 3CTeTHYECKYI0 IEHHOCTD, a4 TAK/Ke HCIO0JIb3yeMble /sl OTAbIXa U B KYJIb-

TYPHBIX LEJIsIX

Bapuanmur omeemos

e 3aIIOBEIHUKH

e 3aKa3HUKH

o 0OOTAaHMYECKNH Cal

e HAIMOHAJBHBIN MTApK
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