[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OMO: Eparos Anekceii BVIgpHIEE TepCTBO HayKK M BBICIIEro 0Opa3oBaniis Poccuiickoii @enepayu
[lomxHocTb: [iupektop HEBUHOMBICCKOTO TEXHONOTMYECKOro MHCTUTYTa (Punman) CKDY

Hara noanncareg oidl§p it b dCynapcraenmoe aBToroMHOE 06pa3dBATEIBHOE YIPEKICHHE BHICIIETO
YHWKaNbHbINA NPOrpaMMHbIN KJTHOY:

49214306dd433e7a1b0f8632f645f9d53c99e3d0 00pa3oBaHHs

«CeBepo-KaBkasckuii (heaepanbHbIii YHUBEPCUTET

Otnenenune CITIO HTU (dpunman) CKOY

YTBEPX/AIO

Hupexrop HTU CKOY

Edanos A.B.

Pa6ouasi nporpamma yueOHOM TUCIUIIHHBI

C0OO0.01.10 buoaorus

Crnemmanpiocts  38.02.03  OmepanuoHHas IeATETHHOCTh B IOTHUCTUKE

dopma 00ydeHHs] OYHAS

2025



Pabouas mporpamma yuebHoi mucrmmiuabl COO.01.10 buonorus paspaboTaHa Ha OCHOBaHHH
(denepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CpEeaHEro MpodecCHOHAIEHOTO
obpazoBanus no crnenuanbHocTH 38.02.03 OnepanroHHas AeATEIBHOCT B JIOTUCTHKE, YTBEPKIEHHOTO
npukazoM MuHucTepcTBa 0OpasoBaHusi u Hayku Poccuiickoit @eneparun ot 21.04.2022 Ne 257, ¢
Y4ETOM HANpaBICHHOCTH Ha YIAOBJIETBOPEHHE NOTPEOHOCTEH pErvoHaJbHOrO pHIHKA Tpyda |
paboToaaTele.

PaGouas nporpamMmma yueOHON AUCIUIUIMHBI pa3paboTaHa:
Pomanenko E.C. morneHTOM. KaH/I. CeIbCKOX035HCTBEHHBIX HAYK, Jo1leHTOM Kadeapsl X TMuAXII,

HTU(pununan) CKOY



1. ITacnopT padoyeii nporpaMMbl y4eOHOM AUCHUTNITIHHBI

1.1. Ob6saacTs npuMeHeHus1 pado4eil NPporpaMmbl

Pabouass mporpamma  yuebHoi  mucumruiuHel COOQO.01.10 buomorust sBisieTcss  4acThbio
oOpa3oBarensHOil mporpamMmbl B coorBerctBur ¢ DPI'OC CIIO mno cnemmansHOocTH 38.02.03
OnepanroHHas 1€ATENbHOCTD B JIOTHUCTHUKE.

1.2. MecTo y4eOHO} TMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMmbl.

YuyebHas MUCIUIIINHA C0O0.01.10«buonorusa» SIBIISIETCS 0a3oBoit UCIATUTIHON
00111e00pa3oBaTeNbHOM MOJATOTOBKH B CTPYKTYpe 00pa30BaTebHON POTrPaMMBI.

1.3. dean um 3agaum y4eOHON JUCHMIVIMHBI - TPeOGOBaHHMA K pe3yJibTaTaM OCBOEHUS
yueOHOM THCUMILINHBI:

OcBoenue copepxanus ydeOnod mucrumumbabl  COO.01.10 buomorus obecrneunBaeT
JOCTIKEHHE 00yJaroIUMHUCS CIEIYIONINX Pe3yIbTaTOB

JIMYHOCTHBIX:

J1.4.ChopMHPOBAaHHOCTh  IIEJIOCTHOTO ~ MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTH reorpapuueckoi HayKu 1 001IeCTBEHHON MPaKTHKY;

JI.5.ChopMHpPOBAaHHOCTE OCHOB CAMOPA3BUTUSI M  CAMOBOCIHUTAHHS B  COOTBETCTBUH C
00IIeYeI0BEYECKUMHU [IEHHOCTSIMHA M MJIeajlaMH TPaKIaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JAEATEIbHOCTH;

JI7.1IMeTb HaBBIKM COTPYJHHUYECTBA CO CBEPCTHMKAaMH, JETbMH MIIQJUIETO  BO3PACTa,
B3pOCIBIMH B 00pa30BaTeNbHON, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIeN0BaTeIbCKON, MPOSKTHON H
JIpYrux BUAaX JAEsATEIbHOCTH;

J1.14.ChopMHUPOBAHHOCTh  DKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHHS BIHSHHUS  COLIHAIBLHO-
HKOHOMHMUYECKHUX TPOIECCOB HAa COCTOSIHHE NPUPOJHOW M COLUMAIBHOW Cpelbl; MPUOOpETEHHE OIbITa
IKOJIOTO-HAIPaBJIEHHOM 1EATENbHOCTH;

MeTanpeIMeTHbIX:

M.l VYmeHue camMOCTOATENBHO ONPENEHATh LENH JEATEIBHOCTH W COCTABIIATH IUIAHBI
JEATEIbHOCTH; CaMOCTOSITEJIbHO OCYILECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH JACATEIBHOCTB;
HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JUISl TOCTHUKEHUS ITOCTaBJICHHBIX LIEJIEH M pealu3aliy IJIaHOB
NeSITeIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYALUSX;

M.2 VYMeHwe TPOAYKTHBHO OOIIATbCS W B3aMMOJECUCTBOBATH B TPOILECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh IO3MLUU JPYTUX YYACTHHUKOB JEATEIbHOCTH, 3(QQEKTUBHO pa3peliarhb
KOH()JIUKTHI,

M.3 Brnagenue HaBbIKaMHM ITIO3HABAaTENbHON, Y4eOHO-MCCIIENOBATEILCKOM W MPOEKTHON
NEeSTeNIbHOCTH, a TaKXKe HaBbIKaMU paspelieHus MpobjieM; TOTOBHOCTb M CHOCOOHOCTh K
CaMOCTOSTEIBHOMY MOUCKY METOJOB PELICHUs NMPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MIO3HAHNS,

M.8 BnaneHue SA3bIKOBBIMM CpPEICTBAMH - YMEHHME $CHO, JIOTMMHO M TOYHO H3JIaraTb CBOIO
TOYKY 3PEHMSI, UCII0JIb30BaTh a/IEKBATHBIE SA3BIKOBBIE CPEACTBA;

M.9 Brnanenue HaBbIKaMM 1TO3HABATEIbHOM pedieKcuu Kak OCO3HAHHSI COBEPIIAEMBIX ACUCTBUH U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3yIbTATOB M OCHOBAaHUMU, TPAHUIl CBOErO 3HAHMS U HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUS

NpeaIMETHBIX .

I[1.1 cdhopMupOBaHHOCTh 3HAHMK O MECT€ W POJM OHWOJOTHU B CHCTEME HAydyHOTO 3HAHWS,;
(G yHKIIMOHATBHON TPaMOTHOCTH YeJIOBEeKa JJIsl PELICHHS )KU3HEHHBIX pooieMm;

I1.2 chopMHpOBaHHOCTH YMEHHUSI PACKPBIBATh COJEP’KaHME OCHOBOIOJIATAIONINX OMOJIOTHYECKUX



TEPMUHOB W TIOHSTHIA: )KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BUJI, TIOMYJISIIHS, SKOCHCTEMa, OUOIIEHO3,
ouochepa; merabonmzMm (0OOMEH BEIIECTB M TPEBpPAIICHHWE SHEPIHH), TOMEOCTa3 (CaMOperyssius),
OuocuHTe3 Oellka, CTPYKTypHas OpraHHW3alus >KUBBIX CHUCTEM, JHUCKPETHOCTH,

caMOperyiisilus, CaMOBOCHpOU3BeleHUE  (pEenpoAyKlMs), HacleACTBEHHOCTb, HM3MEHUYHUBOCTD,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE, YPOBHEBAS OpraHU3AIMS;

1.3 chopMupoBaHHOCTH YMEHUS PACKPBIBATEH COJAECPKAHNE OCHOBOIOIATAIONINX OUOIOTHYECKUX
TEOPUN U TUIOTE3: KIIETOYHOM, XPOMOCOMHOM, MyTallHOHHOM, 3BOJIFOLIMOHHOM, MMPOUCXO0KICHUS KU3HU
U YEeJIOBEKa,

I1.4 chopMupOBaHHOCTH YMEHMS PACKPHIBATh OCHOBOIOJAraromye OHOJIOTHYECKHE 3aKOHBI U
3akoHomepHoctd (I'. Menpens, T. Moprana, H.W. BaBuioBa, 3. 'exkens, ®. Mromiepa, K. Bapa),
TPaHUIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,

I[1.5 npuoOpereHne oOmbpITa TPUMEHEHHS OCHOBHBIX METOJOB HAyYHOTO IIO3HAHUS,
UCTOJBb3yeMbIX B OHOJOrMH: HAONIOJCHUS M ONHCAHUS JKUBBIX CHCTEM, IPOLIECCOB M SIBICHUM;
OpraHu3alii M TPOBEACHUS OMOJIIOTMYECKOTO SKCHEPUMEHTA, BBIABIKCHUS THUIOTE3, BBISABICHHUS
3aBUCUMOCTH MEXAY HCCIeNyeMbIMA BEIMYMHAMHU, OOBSICHEHUS TIOJIYYCHHBIX pE3yIbTaTOB H
(bopMynUpOBaHUS BHIBOJIOB C UCTIOIH30BAHNEM HAYUHBIX TIOHATHH, TEOPUN U 3aKOHOB,;

[1.6 chopMUpOBaHHOCTb YMEHHUS BBIIENATH CYIIECTBEHHBIE IPH3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT U DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BUIOB, OMOTeOLEHO30B U
HKOCHUCTEM; OCOOCHHOCTH TIPOLIECCOB OOMEHa BEIIECTB M NPEBpAllleHHs] SHEPrMH B KIETKE,
¢doTocuHTE3a, IUIACTHYECKOTO M OJHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MMHTO03a, Meio3a,
OIUIOIOTBOPEHMUS, PAa3BUTHA M Pa3MHOXKCHHS, WHIMBHIYaJbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3a),
O00pbOBI 32 CYIIECTBOBAHHE, €CTECTBEHHOIO0 OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpele OOMTaHus, BIUSHHUA KOMIIOHEHTOB 3KOCHCTEM, AHTPOINOTCHHBIX H3MEHEHUH B
HKOCHUCTEMAX CBOCH MECTHOCTH, KpYrOBOPOTa BEUIECTB U MPEBPALICHUE SHEPTHH B OHocdepe;

I.7 cdopmMupOBaHHOCT, yYMEHHMS MNPUMEHSATh IMOJYYCHHBIE 3HAHHUS I OOBSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SBJICHUHN, ISl IPUHATHUS MPAKTHUECKUX PELICHUN B MOBCEAHEBHON KU3HU
C 1eJIbI0 o0ecriedeHus: 0€30MacHOCTH CBOETO 30POBBS U 37I0POBbsI OKPY)KAIOILINX JIFOJCH, COOII0IeHUS
3I0pOBOTO 00pa3za >KM3HHM, HOPM TPaMOTHOTO TIOBEICHUS B OKPYXKalOLIed MpPHUPOTHON cpene;
MOHUMaHHE HEOOXOAMMOCTH HCHOJb30BAHUS JOCTIKEHUNA COBPEMEHHON OHMOIOTMU U OMOTEXHOJIOTHI
JUISL PalliOHAIBHOTO MPUPOAONIOIB30BAHNS,

[1.8 copmupoBaHHOCTH YMEHHSI peniaTh OMOJIOTUYECKUE 3a7a4d, COCTABISATh T€HOTHUITHYECKUE
CXEMBI CKpELIBaHUs IJIsl PAa3HbIX THIIOB HACJEJOBAHUS MPU3HAKOB Y OPraHU3MOB, COCTABIISATh CXEMBI
MIEPEHOCa BEIIECTB M SHEPTUH B DKOCUCTEMAX (ICTTY MUTAHHS, TIUIIEBbIC CETH);

I1.9 chopMupOBaHHOCT, YMEHUN KPUTUYECKH OIEHUBATh HMH(DOPMAIUIO OHOIOTHUYECKOTO
COZIepIKaHMsl, BKIIIOYAIONIYIO TICEBIOHAYYHbBIC 3HAHUS U3 PA3JIMYHBIX UCTOYHHKOB (CpeacTBa MaccOBOM
uHGOpMAIIMK,  HAyYHO-TIONYJISIPHBIC  MaTEPHUajbl);  HMHTEPIPETUPOBATH  ATHUECKHUE  ACIICKThHI
COBPEMEHHBIX HCCIIEJIOBaHUNA B OMOJIOTMH, MEIUIMHE, OMOTEXHOJOTHM; paccMaTpuBaTh ITOOAIbHBIC
HKOJIOTUYECKUE MPOOJIEMBI COBPEMEHHOCTH, (OPMUPOBATH IO OTHOLICHHWIO K HUM COOCTBEHHYIO
MO3UILINIO;

I1.10 chopMHUpOBaHHOCTH YMEHUI CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIIEHUS
Ha OCHOBE OWoOJIOTMYecKOi HH(OpMAMKM W3 HECKOJIBKUX HCTOYHUKOB, T'PAMOTHO HCIIOJIb30BaTh
MOHATUIHBINA anmapat OHOJIOTHH.

1.4. Komnerenuuu ¢gopmupyemblie B pe3yJbTaTe 0CBOCHHUS M CIMIIIMHbBI:

Oo0mue IToxa3aTen oneHKH pe3yJibTaTa
KOMIIeTeHIUH

OK 01. Br10upath ciocoOsl perieHus 3a1a4d npoecCHOHAIBHON NesITeTbHOCTH




IMMPUMCEHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTaM

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEICTBA IOUCKA, aHAIN3a U UHTEPIPETaLuN
uHpOpMay 1 HHPOPMAITMOHHBIE TEXHOJIOTHH JJIsI BBEITOJTHEHNUS 3a/1a4
pohecCHOHALHOM IeSTEHbHOCTH

OK 04 D} deKkTHBHO B3aMMOJICHCTBOBATh U Pa0OTATh B KOJJIEKTHBE M KOMaH/IE

OK 07 ConeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH CPEIbl, PECYpCOCOEepEKEHHIO,
MNPUMCHATH 3HAHUSA 06 HU3MCHCHUH KJIMMATa, MIPUHIUIIBI 6€p€)KJII/IBOI‘O
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX CUTYAIUSIX

OK 08 Hcnonb30Bath cpeacTBa GU3NUECKOM KYIbTYpHI U1l COXpAaHEHUS U
YKpEIUICHHS 37I0POBBsI B IIporiecce Mpo(hecCHOHANBHON AATETBHOCTH U
noJiAep>KaHusl HEOOXOJMMOTO YPOBHS (PM3UUECKOM MOITOTOBJICHHOCTH

1.5. PexoMeHayemMoe KOJUYECTBO YACOB HA OCBOeHHE padoueii mporpamMMbl y4eOHO#
AUCHUILINHBI:

MakcumanbHOU yaeOHOHM Harpy3ku oOyJaromierocs 72 4aca, B TOM YHCIIE:

00s13aTeIbHON ayTUTOPHOM YIeOHOU HAarpy3Ku oOydarorierocs 72 Jaca,

2. CTpyKTypa H cojepkaHHe Y4eOHO THCIUIIHHBI

2.5.00beM yueOHOM TMCUMILUIMHBI M BUbI y4eOHOI padoThI

Bun yuebHoit paboThl O0beM yacoB
MakcumasbHas yaeOHas Harpyska (BCero) 72
O0si3aTenbHas aymUTOpHas yuyeOHasi Harpyska (Bcero) 72

B TOM YHCIIE:

JIEKIIHI 22

nabopaTopHbIE pabOTHI

MPAKTUYECKHUE 3aHATHUS 22
KOHTPOJIbHBIE Pa0OTHI -
CamocrosTenpHas pabota ooydarorierocs (Bcero) 26
U3y yeHue cneyuaIbHoll aumepamypbol 10
1n0020Mo8Ka 00K1A0d 6
BbINOJIHEHUE NPAKMUYECKUX 3A0aHUL 10
Koncynemayus -

IIpomesicymounas ammecmayus 8 oopme oughghepenyuposanno2o 3auema ¢ oyeHKou




2.2 TemaTu4yeckuii IVIAH U COJAEP:KAHUE Y4eOHOM U CIUTIIMHbBI

Copneprxanue yueOHOro MaTepuaa, 1abopaTopHbIe

DHEPIUHU B

Tumbr  oOMeHa BemIeCTB:  aBTOTPO(HBIA U
reTepPOTPOMHBIN, a’3pOOHBIA M aHAIPOOHBIN.

HanmenoBanue N YpoBeHb
U TpaKTHYecKue paboThl, camocTosiTenbHas padora | OOBEM yacoB
pa3zenoB U TEM OCBOCHMS
00yJaroIIMXxcst
1 2 3 4
Pa3nen 1. Kilerka — cTpyKTYPHO-PYHKIIMOHAIbHAS €IMHULIA KUBOTO
Tema 1.1. Copep:xaHue y4eOHOT0 MaTepHuaJia:
buonorusa kak CoBpeMeHHbBIE OTpaciv OWOJOTHYECKUX 3HAHUH.
Hayka. O0mas CBs13b OMOJIOTHH C APYTUMH HayKaMu: OMOXUMUSI,
xapakTepucTuka | Onodusuka, OnoHuka, reoreorpadus u ap. Poib
K3 HIL M Mecto  Owomoruu B (pOPMUPOBAHUH 1 2,3
CTpyKTYpHO- COBPEMEHHOH HAYYHOH KapTHHBI MHPA. YpoBHH
(byHKIMOHATEHA OpraHu3aluu XKUBOH Marepu. Ob6mas
XapaKTepUCTUKA  JKU3HHU, CBOWCTBA  JKHUBBIX
A OpraHusaiis cucTeM. XMMHUYECKUN COCTaB KJIETOK
KJIETOK
IIpakTnyeckue 3aHATHSA:
Knerounast teopus (T. IlIBanu, M. Illneiinen, P.
BupxoB). OCHOBHBIC TIOJOXEHUS COBPEMECHHOM
KJIETOYHOH TEOPHHU. Turmnbl KJIETOYHOH
OpraHu3aluu: MPOKapUOTUYECKUIA u 4
AYKApUOTUYECKHUM. OHOKJIETOYHbIE u
MHOT'OKJIETOYHBIE OpraHU3MBbl. Crpoenue
MPOKAPUOTUYECKOMN KJIETKH. CrtpoeHnue
JYKapUOTHUYECKOW KieTku. Heknerounsie (opmbl 23
KHU3HH (BUPYCHI, OakTeprodarn) '
CamocrosiTesqibHasi padora
Bupycubie u 6akTepruanbabie 3a001eBanus. O0mme
MPUHIUIIBI WCIIOJIb30BaHUS JIEKAPCTBEHHBIX
BEIIECTB. OcolenHoctu MIPUMEHEHUS 4
AHTUOMOTHKOB. [IpeacraBnenue YCTHBIX
COOOIIEHUH ¢ Tpe3eHTaIMel, TOATOTOBICHHBIX 10
MEePEUHIO HMCTOYHHKOB, PEKOMEHI0BaHHBIX
IIpenoiaBaresieM
Tema 1.2. Copep:xxanue y4eOHOT0o MaTepuaJa
CTpyKTypHO- XpomocomHasi teopusi T. Moprana. CrtpoeHue
(YHKIMOHATBHBI | XPOMOCOM.  XPOMOCOMHBIM ~ Habop  KIETOK,
e bakTopsl TOMOJIOTUYHBIE U HETOMOJIOTMYHBIE XPOMOCOMBI,
HACJIECTBEHHOC raruIOU IHBIN u NUTUIONTHBIN HaOop.
™ Hyxneunossie kucnorsrl: JJHK, PHK naxoxnenue 1
B KJIETKE, UX CTpoeHHe W (QyHKIuU. MaTpudyHbie
MpoIlecChl B KIIETKE. peIIuKamms, OWOCHHTE3
Oenka, penaparnus. ['eHeTmdyeckuit KOa M €ro 2,3
CBOWCTBA
IIpakTHYeckHe 3aHATHSA:
Pemenue 3a1a4y Ha onpenerneHue
MOCJIEIOBATEILHOCTH HYKJIEOTHUAOB, AMHUHOKHCIIOT 2
B HOpME u B ciyvae W3MEHEHUS
nocieaoBaTeabHoCTH HyKieoTuaoB JJHK
Tema 1.3. ConeprxaHue yueOHOTro MaTepuaJia
OoOwmen BemecTB | [loHatne  meTa®onm3M.  ACCUMWISIIUS |
¥ TpeBpalleHue | AMCCUMMJIALMSA — JBE CTOPOHBI MeTabonu3Ma. 1 23




KJIETKE.
KuzneHnsIit
LMK KJIETKH.
MuTto3. Metio3

[Tmactuueckuii ooMeH. @otocuHTE3. XEMOCUHTES

CamocrosiTesbHasi padoTa

Kinerounsni nwuki, ero mnepuoasl. Mwurtos, ero
CTa U u MIPOUCXOJAINE IPOLIECCHI.

brnonornyeckoe 3HaueHne MHTO3a. MeHO3 U €ro 2,3
craguu. IloBeneHue XpoMocoM B MeEHO3e€.
Kpoccunrosep. buonornueckuii cMbIcit Meo3a
Paznen 2. Ctpoenue  (pyHKIIMH OPraHU3Ma
Tema 2.1. Copep:xxaHue y4eOHOT0o MaTepuaa
Ctpoenue MHOrokjieTOuHble  OpraHu3Mbl.  B3anMoCBs3b
OpraHusma. OpraHOB U CHCTEMbI OPTaHOB B MHOTOKJIETOYHOM 2,3
®opMBbI opranu3me. lomeocta3 opraHuzMa U €ro -
Pa3MHOKEHHS noJi/Iep>KaHue B Mpoliecce )KU3HEAEATeIbHOCTH
OpraHM3MOB CamocrosTenbHas padora
@opmMbl pa3MHOKEHHSI OpraHu3MoB. becrnionoe u
MoJIOBOE  pa3MHOXKeHHe.  Buael  Gecmonoro
Pa3MHOKEHUS. [Tonosoe pa3MHOKEHUE. 9
I'amerorenes y xuBOTHBIX. CriepMaroreHe’ u
OOTEeHE3. Crpoenue MOJIOBBIX KJIETOK.
Ormion0TBOpEHNE
Tema 2.2. Copep:xxaHue y4eOHOT0 MaTepHuaJia
OmnTtorenes NunuBunyanpHOe pasBuUTHE OpPraHU3MOB.
pacTeHui, DOMOpuorene3 u ero craauu. [locTaoMOPHOHATBLHBIN
KUBOTHBIX U nepuos. CTaauy NOCTIMOPUOHAIBHOTO Pa3BUTHUS Y 23
YyeJnoBeKa KUBOTHBIX M uejoBeka. [Ipsmoe u Hempsimoe '
pazButue. buonornueckoe crapeHHe U CMEpTb.
OHTOreHe3 pacTeHU
Tema 2.3. Copep:xxaHue y4eOHOT0 MaTepHuaJia
3akoHOMEepHOCT | OCHOBHBIE MOHSTHS T€HETUKH. 3aKOHOMEPHOCTH
W HaclieoBaHusa | OOpa3oBaHus rameT. 3akoHbl [ Mennens
(MoHOTHOpHAHOE " MOJIUTUOPUTHOE
cKpelrBanne). BzanMoeiicTBre reHoB
IIpakTn4yeckue 3aHATUSA: 2,3
Pemenne 3amay Ha omnpeneneHHe BepOSTHOCTH
BO3HHUKHOBEHUSl HACIJEACTBEHHBIX NMPU3HAKOB NpU
MOHO-, M-, MOJUTHOPUIHOM M aHAIU3UPYIOIIEM
CKpEIINBAHUH, COCTABIIEHUE TeHOTUITMUECKUX CXEM
CKpELIMBaHUS
Tema 2.4. CoaepikaHue y4eOHOI0 MaTepuaJa
CreruieHHOE 3akonbl T. Moprana. CuersieHHOE Hacjie10BaHue
HACJIEIOBAHUE reHOB, HapyllieHue cuerienus. Hacnegopanue
TIPH3HAKOB MPU3HAKOB, CLEIUICHHBIX C I10JIOM
IIpakTnyeckue 3aHATHSA: 23
Pemennie 3amau Ha omnpenereHHe BEPOSTHOCTU ’
BO3HHUKHOBEHUS HACIEACTBEHHBIX MPU3HAKOB MPHU
CLEIIJICHHOM HaCJIe/I0BaHUH, COCTAaBJICHUE
TEHOTUIMYECKUX CXEM CKpPEUIMBAHUS
Tema 2.5. Copep:xanue y4eOHOT0 MaTepHuaJia
3aKOHOMEPHOCT | MI3MEeHYMBOCTh TPH3HAKOB. BUIBI W3MEHYMBOCTH:
Y U3MEHYMBOCTH | HACNEACTBEHHAass M  HEHACJIEJICTBEHHAs. 3aKOoH 2

TOMOJIOTHUYCCKUX pAaoB B HaCHeHCTBeHHOﬁ
usmeHunBoctd  (H.M. BasuioB). MyranunoHHas
TCOpHA USMCHYUBOCTH. BI/II[BI MYTaI_II/Iﬁ " IIPUYHHBI




HX  BO3HHUKHOBEHHS. Kapuotun  uemnoBeka.
HacnencrBeHusie 3a0oiieBaHus 4denoBeKa. | eHHbIE
U XPOMOCOMHBIE OO0JIe3HH uenoBeka. bomesHu c
HACJIEICTBEHHOMN MIPEAPACIIOTI0KEHHOCTBIO.
3HaueHHue MEIHUIIMHCKOM TeHETHKH B
MPEAOTBPAIIECHUH W JICUCHUH  TE€HETHYCCKUX
3a00/1€BaHNH YeI0BEKa

IIpakTHYecKHe 3aHATHSA:

Pemenue 3amau Ha onpesieieHne TUITA MyTaIluu
MIpH TIepeiaye HaCJICICTBCHHBIX MPU3HAKOB,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKpPEUIUBaHUS

Pasznen 3. Teopusi

3BOJIIOIIHMHA

Tema 3.1.

Conep:xxaHue y4eOHOT0 MaTepuaJia:

Ucropus [leprie  3BomonmoHHble KoHIenmmuu  (OK.b.
sBosrormonnoro | Jlamapk, XK. JI. Broddor). DBomoInoHHAsS TEOPHs
yUEHHS. Y. Mapeuna. CuHTeTHUECKAs] TEOPUSI FIBOJIIOLIUU U
MukposBomoru | €€ OCHOBHBIC TIOJIOKCHHUS.
a MuxposBomtonus. [lonynamus kak smeMeHTapHast 23
€IMHHIIA DBOJIONUHU. | €HETHYECKHE OCHOBBI ’
ABOJIIOLMU. DJIeMEHTapHble (DAKTOPBI IBOIIOIHH.
EcrecTBennsbIit 0TOOp — Hampaistomuid GakTop
’BONIIONIMU. BumooOpa3zoBaHwe Kak pe3yabTaT
MUKPOIBOJIOIIUI
Tema 3.2. Coaep:xaHue y4eOHOIro MaTepuaJa
MakposBontony | Makpo3BOJTIOLIHS. Dopmbl u OCHOBHBIE
o, Hanpasienus Makpossosronun (A.H. Cesepiios).
BozaukgoBenue HyTI/I JOCTUKCHUSA OMOJIOrHYECKOTr0 mporpecca.
¥ pa3BUTHE Coxpanenne 6ropa3HooOpasus Ha 3emIe.
KU3HY Ha 'mmoTe3bl W TEOPUU BO3HUKHOBCHHS JKU3HU Ha 2,3
3eMile. 3emne. llosiBleHWe TEpBBIX KIETOK ©  UX
ABOJIIOLIHSL. [IpokapuoTbl U 3YKApUOTHI.
[Ipoucxoxnenue I
POUCXOXKJIEHNE MHOTOKJIETOYHBIX OpPTaHU3MOB.
Henobeka — B03HUKHOBEHHE OCHOBHBIX IIAPCTB DYKAPHOT
aHTpONOTCHE3 CamocrosiTesbHasi padora
AHTpomioniorus ~ —  Hayka O YeIIOBeKe.
CucremaTndeckoe  TOJOKEHUE YeIoBEKa.
CXolIcTBO M OTJIMYMS YeNIOBEKa C >KUBOTHBIMH.
OCHOBHBIE CTaaUU AHTPOIOreHe3a. BOJIOLHUA
COBPEMEHHOT0 YeJIOBEKa.
UYenoBedeckne packl U X €IUHCTBO. BpeMs u mytu
pacceneHus YeloBeKa o TJTaHEeTe.
[IpucnocoOaeHHOCT, ~ 4YeJoBeKa K pa3HbIM
YCIIOBUSIM CPEJIBI
Paznen 4. Ixoaorus
Tema 4.1. Coaepixkanue y4eOHOro MmaTepuaJia
Okonoruueckue | Cpenbl 0OMTaHMSI OPraHU3MOB: BOJIHAs, HA3€MHO-
(akTopsl 1 BO3yIIHAs, MOYBEHHAsl, BHYTPUOPTraHU3MEHHAas.
Cpe/Ibl KH3HIL. OU3NKO-XUMUYECKHE 0COOCHHOCTH cpen
Tomymsiuus, obuTaHus OpraHU3MOB. [Tpucnocobnenus 23
cooGImecTBa, OpPraHM3MOB K M3HU B pa3HbIX cpenax. [lonarue
SKOCHCTEMbI sKosoruueckoro  ¢axrtopa.  Knaccudukanms

skosornueckux (aktopos. I[IpaBuino MuHEMYyMa
10. JInu6uxa. 3akon TonepantHoctu B. lllendopaa

IIpakTHyeckne 3aHTHSA:




Tpoduueckue 1enmu wu  cetu.  OCHOBHBIE
MOKAa3aTeNH 9KOCHCTEMBI. buomacca u
NPOAYKIHSL. DKOJOTHYECKUE THPAMHIBI YHCEl,
Owomaccel W dHepruu. [IpaBWino THpaMHIBI
SHEPIHH.

Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3aJaHUN IO TEPEHOCY BEIIeCTBA U
SHEPrMH B  OJKOCHCTEMax C  COCTaBIICHHE
Tpouueckux meneil u mupamua Ouomacchl U
DHEPTUU

CamocrosiTesibHas padoTa:

DKoJorMyecKasi ~ XapakTepucTHKa BHAa U
NOMYNALMUA.  ODKOJIOTMYECKasi ~ HUIIA  BUJA.
OKOJIOTUYECKHE  XapPAKTEPUCTUKU  IOMYJISALUU.
CoobmecTBa M 3KOCHUCTeMbl. buorneHo3 u ero
cTpykTypa. CBSi3M MeXny OpraHu3MaMu B
OuoneHo3se. CTpyKTypHBIE KOMITOHEHTBI
OKOCHUCTEMBI: MNpOAYLUCHTHI, KOHCYMCHTHI,
peayueHtsl. KpyroBopor BemectB M MOTOK
SHepruu B 3kocucreMe. Tpoduueckrue ypoBHH

Tema 4.2.
buocdepa -
riaobanpHas
JKOJOTHYecKas
CHCTEMA.
Bnusane
AHTPOTIOTEHHBIX
¢dbakTopoB Ha

ouochepy

Conaep:xanue y4eOHOT0 MaTepHuaa

buocdepa — xuBas o6omouka 3emiu. PazButme
npejacTaBieHnid o Ouocdepe B Tpymax B.U.
Bepnanckoro. OOGnactu  Omochepsl u  ee
KOMITIOHEeHTHI. JKuBoe BemiecTBo Ouocheps! U ero
GyHKITUH.

3aKOHOMEPHOCTH  CYIIIECTBOBaHUsI  Ouochepsl.
OcobenHoctu  Omocdeppl  Kak  ria00aabHOMN
9KOCHCTEMBbI. J[MHAMHUYECKOe paBHOBECHE B
ounocdepe. KpyroBopoTsl BEIIICCTB u
OHOreOXNMHUYECKUE LUKJIBI. I'mobGanpabBIE
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH

IIpakTHYecKkHe 3aHATHSA:

[IpakTuueckoe 3ausaTue «OTXOIBI TPOU3BOJICTBAY.
Ha ocHoBe denepanbHOro KiacCu(UKAITMOHHOTO
Karajgora OTXOJIOB OIpPENeNsITh KIacC OMaCHOCTH
OTXOJIOB; arperaTHOe COCTOSIHHE U (PU3HYECKYIO
dbopMy OTXOI0B, OOpasyrommxcs Ha padodem
Mecte / Ha JTamax MPOW3BOJCTBA, CBA3AHHBIC C
omnpezeneHHoM mpodeccueit/cCnenuarTbHOCTRIO

CamocrosiTesbHast padora

AHTpOTIOTeHHBIE BO3JCHCTBHS Ha Ouocdepy.
3arpsi3HEHUS KaKk  BHJ AHTPOIIOTEHHOI'O
BO3/JCICTBUSA. AHTpOIOI€HHbIE BO3AEHUCTBUSA Ha
atMocdepy. BozmeiictBuss  Ha  rumpocdepy.
BosgeiictBuss Ha JuTocdepy. AHTpONOTreHHbIE
BO3JEHCTBUS Ha OHOTHYECKHE COOOIIeCTBa.
YrayOneHHO W3y4aroTcs OTXOJbI, CBS3aHHBIC C
onpeeeHHOM mpodeccueit/CneranTbHOCThIO

Tema 4.3.
Bnusane
COI[UATIEHO-
DKOJIOTMYECKUX
¢axTopoB Ha
3I0POBBE
YyeJaoBeKa

Conep:xanue y4eOHOT0 MaTepHuaa

3n0poBbe U ero cocrapisomue. DakTopsl,
MOJIO)KUTEIBHO M OTPHULATENbHO BIMSIONIME Ha
opranm3M 4yenoBeka. [IpoOiema TEXHOTEHHBIX
BO3JICHCTBUU Ha 3710pOBbE qeJI0BEKa
(37eKTpOMAarHUTHBIC  TIOJIs, OBITOBast  XUMWUS,
U30BITOYHBIE  [IYMbI, paguanus W  T.IL).

2,3




Anantanys opraHu3Ma 4YejoBeKa K (akTopam
okpyxaroeit cpeapl. [IpuHIunsl hopMupoBaHus
310poBbecOeperatomiero noseneHus. Gusndeckas
aKTMBHOCTb U 370pOBbE.  buoxmmuueckue
ACIEKThI PALlMOHAILHOIO TUTAHUS

Pa3nen 5. BuoJsiorus B s;KU3HHI

Tema 5.1.
buorexnonorun
B KU3HU
Ka)XJI0TO

Coneprxxanue yueOHOT0 MaTepuaJia

buotexHomoruss Kak Hayka ¥ IPOM3BOJCTBO.
OcHOBHBIE HanpaBJICHUSA COBPEMEHHOM
OMOTEXHOJIOTHH. Meroabl OMOTEXHOJIOTHH.
OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHUECKUX u TeHETUYECKUX
sKcniepuMeHToB. [IpaBuia moncka W aHaiIM3a
OMOPKOIOTHYECKON HMHPOpPMAMH W3 PA3IUIHBIX
UCTOYHMKOB  (HaydyHas W  y4eOHO-HaydHas
JaUTepaTypa, CpeaCcTBAa MaccOoBOW WHGOpMAIH,
cetb IHTEpHET U pyrue)

IlpakTnyeckune 3aHsITHSA:

Keiicet Ha aHamu3 wuHOOpPMAIMM O HAYYIHBIX
JIOCTIKCHHSX B obnactu TeHETUYECKHUX
TEXHOJIOTHM, KJIETOYHOM WHKEHEPUH, MULIEBBIX
OmoTexHoNOrMi. 3amuTra Keiica: MpeiCcTaBICHUE
pe3yabTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAIINCH )

2,3

Tema 5.2.
buorexHomornu
B
HpOMBII_HJIeHHOC
tn. ConuanapHO-
STHUYECKHE
ACIEKTHI

OUOTEXHOJIOTHIA.

Copep:xxaHue y4eOHOT0 MaTepHuaJa

Pa3Butue npoMBIIUIEHHONH OWMOTEXHONOTUH U ee
IIPUMEHEHUE B KU3HMU YEJIOBEKA, MOUCK M aHAJIN3
uH(GOPMAIIUU U3 PA3IUYHBIX UCTOYHUKOB (HaydHAS
U y4yeOHO-Hay4yHas  JMTepaTypa,  CpeAcTBa
MaccoBOM HH(popManuu, ceTb IHTEpHET U Ipyrue)
Keiicel Ha anamu3 wuHOpMAIUU O Pa3BUTHUU
MPOMBIILICHHOM OMOTeXHOJI0THIA (10 TpyIInam)

IIpakTHYecKHe 3aHATHSA:

2,3

DTHYECKHE AaCTEKThl Pa3BUTHUS OHMOTEXHOJIOTHH M
IpPUMEHEHHE HUX B JKU3HU YEJOBEeKa, MOUCK HU
aHaM3 MHQOpPMAIMUA W3 PA3TUYHBIX UCTOYHHKOB
(Hay4Has U yaeOHO-HAy4YHas JIMTEpaTypa, CPEeICTBa
MaccoBOW UH(pOpMaInH, ceTb IHTepHET U Ipyrue)
Keiicet Ha ananu3 wuHOpMaruu 00 STUYECKUX
acIieKTax pa3BUTUsI OMOTEXHONIOTH (110 rpymnmam)

CamocrosiTesibHast padora:

2,3

PazButne = OWOTEXHONIOTMH ¢  MPUMEHEHUEM
TEXHUYECKUX CHCTEM (OmouHxeHepus,
ononHpopmMaTHKa, OMOHWKA) U WX MPHMEHCHHE B
JKU3HU YeJIOBEeKa, MOUCK U aHaIW3 WH(OpMALUU U3
pa3IMYHBIX HMCTOYHUKOB (HayyHas U Yy4eOHO-
Hay4dHas  JIUTEparypa,  CpPeACTBA  MAacCOBOW
uHdopMmaruu, cetb IHTEpHET U Apyrue)

Keiicbet Ha ananmu3 wuHQOpMAMH O pPa3BUTHH
OMOTEXHOJOTMH C TPUMEHEHHEM TEXHUYECKUX
cucreM (1o rpymnmnam)

Hroro:

70

2,3




| Ilpomescymounas ammecmayus 6 popme dugpepenyuposaniozo sauema c oyenxotl

3. YciaoBus peajn3auuyu NporpaMmbl Y4eOHOI TMCHUNIHHBI
3.5. TpeGoBannsi K MUHUMAJIBHOMY MAaTEePUAJIbLHO-TEXHUYECKOMY 00ecTeyeHnI0

N I/IHCI)OpMaL[I/IOHHBIC U TCJICKOMMYHHUKAIIlMOHHBIC TEXHOJIOTHH, A)Jpec MCCTOHAXOXKJICHHUA ﬂOKyMeHT-OCHOBaHI/Ie
n/m TEXHOJIOTUYECKUE CPELCTBA, 06CCHe‘II/IBaIOH.lI/IC TMOMEHICHUS € YKa3aHUEM IUIOIaaAn BO3HMKHOBCHHA IIpaBa
(bYHKIHOHUPOBAaHHE JIEKTPOHHON HHPOPMAIIHOHHO- (xB. M) - 15t MOJIb30BaHUs (IOTOBOPHI,
o0pazoBaTensHOM cpesl (B TOM YHCIIE HACHTH()UKALIIO 000pY/IOBaHUS/CCHIIIKM Ha aapec COTJIAILICHUS U JPYToe, uX
JIMYHOCTH 06yqa10meroc5{, KOHTPOJIb NPOXOKACHUS ITAIIOB caiita B C€TH "I/IHTepHeT“ = 1A PEKBUBUTEI U CPOKU
06y‘{eHI/I${, OLCHKY IMPOMEKYTOYHBIX U UTOI'OBBIX ﬂOCTI/I)KCHPIﬁ, HUHBIX TCXHOJIOTHYCCKUX O6’BCKTOB, ﬂeﬁCTBHﬂ, 60
Y4€T U XpaHCHUE PE3YIILTAaTOB O6p830BaTeJ'IBHOFO Hpouecca) 06CCHC‘II/IB8.}OHII/IX nepenayvy 1no COOCTBEHHOCTE Ha OallaHce
JIMHUSM CBSI3M UH(OPMaNUH, a OpTaHM3AINH)
TaKKe B3auMoJieicTBre
00y4Jaromuxcs ¢ nearornyeckKuMu
paboTHUKaMH
1 2 3 4
VYuebuass ayguropusi it mnpoBeaeHust 3aHatuil Beex | 357100 CraBpomonbckuii Kpaid, | Bemmucka u3 ET'PH 00
BHZOB, B TOM WYHCIIE TPYNIOBBIX M HHIWUBHIYaJIbHBIX |T. HeBunHOMBICCK, V1. | OCHOBHBIX
KOHCYIbTAIMi, TEKYIIEro KOHTPONISI W MPOMExyTouHoit | [arapmna, 1.1, (68,5 kB. M., | XapakTepucTHKax U
aTTecTalMu. AyIUTOpHs, OCHaleHHas obopynoBanueM u | aymuropust Ne 210, 2 stax) 3aperuCTPUPOBAHHBIX
TEXHUYECKUMH CPEICTBAMH 00YUEHHS: KOMIUIEKT YueOHOU npaBax Ha OOBEKT
MeOesn Ha 52 mocaouHBIX MECTa, KOMILIEKT MeOen Juist HeJBXUMOCTH No
npernojaBaTelis, J0CKa MeJOBasi, MPOEKTOP MEPEHOCHOMH, KYBH-001/2023-
9KkpaH, HOyTOyk. Cpema mnporpammupoBanus Microsoft 288323592 ot
Visual Studio Professional, Autusupyc Kacnepckoro 21.12.2023r.
6eccpodHO
IMomemenue Juist CaMOCTOSITENbHO paborst | 357100 CraBpononsckuii kpaid, | Bemucka uz ET'PH 06
00y4aromuxcs, OCHAIIEHHOE KOMIBIOTEPHON TEXHUKOW C |T. HeBuHHOMBICCK, Y. | OCHOBHBIX
noakiIodeHueM K cetn «MHTepHer» u goctynom B |[arapuna, 1.1, (48,5 kB. M., | XapakTepuCTHKax U
JIEKTPOHHYIO MH(POPMAIMOHHO-00pa3oBaTeNbHyt0 cpeny | aymuropust Ne 319, 3 stax) 3apErUCTPUPOBAHHBIX
YHUBEPCHUTETA, B HAIMYMU KOMIUIEKT yueOHOW Mebenn Ha IpaBax Ha OOBEKT
12 mocamodHBIX MeECT, KOMIIBIOTEPHI C HEOOXOIMMBIM HeJBXUMOCTH No
mporpaMMmHbIM ~ obecrieueHuem Ha 9  wmect.  Cpena KYBH-001/2023-
nporpammupoBanus Microsoft Visual Studio Professional, 288323592 ot
AmnTuBupyc Kacnepckoro 21.12.2023r.
6eccpodHO
ITomenienue Jitic: CaMOCTOATEJILHOM pa6otsl | 357100 CraBpononbckuii Kpaid, | Bemmucka u3 ET'PH 00
00yJaroIuXxcs, OCHAIIEHHOE KOMITBIOTEPHOW TEXHUKOH C |T. HeBunHOMBICCK, YII. | OCHOBHBIX
noakiIodeHueM K cetn «MHTepHer» u goctynom B |[arapuna, 1.1, (48,8 kB. M., | XapakTepuCTHKax U
9JIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTe/IbHy0 cpeny | aymuropus Ne 321, 3 atax) 3apEruCTPUPOBAHHBIX
YHUBEPCHUTETA, B HAJTMYUN KOMIUIEKT ydeOHOU Mebenu Ha rpaBax Ha 00BEKT
12 mocamodHBIX MeECT, KOMIIBIOTEPHl C HEOOXOIMMBIM HeJBXUMOCTH No
mporpaMMHbBIM obecnieueHnem Ha 11  wmecr. Cpena KYBH-001/2023-
nporpammupoBanus Microsoft Visual Studio Professional, 288323592 ot
Antusupyc Kacmepckoro 21.12.2023r.
6eccpodHO

3.2 UudopmannonHoe odecneyeHne 00y4eHust

1. Jlna peanu3zanuu mporpaMmmbl OMOIHOTEYHBIH POH T 00pa3oBaTebHON OpraHU3alud JOJDKEH
MMETb NE€YaTHBIC U/WUJIM AIIEKTPOHHBIE 00pa30BaTesibHbIe M MH()OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JUISI UCTIOJIB30BaHMS B 00pa30BaTeIbHOM IPOIIECcCce, HE cTapiie S5 JIeT ¢ MOMEHTa
U3JaHuA.
2. PexoMeH1yeMble TiedaTHbIC H3/IaHus 110 peau3almu 001eo0pa3oBaTeIbHON AUCIUTIITHBI
NpeaACTaBJICHBI B MECTOAUYCCKUX PCKOMCHAAIMAX IO OpTraHrU3allun O6y‘-I€HI/I$I.




NudopmannonHoe odecnevyeHue 00yueHust
ITepedyenb y4eOHBIX H31aHUI, HHTEPHET-PECYyPCOB, T10NMOJTHUTEIbHON JUTEPATYPbI

OcHOBHbIE HICTOYHHUKH:

1. Epemuenko, O. 3. buomorus: yuenue o Owmocdepe : ydeOHOe mMmocoOme st CpPeaHETo
npodeccuonaabHoro oopasosanusi / O. 3. Epemuenko. — 3-¢ u3n., mepepadb. u jgorn. — Mocksa :
WznarensctBo KOpaiit, 2022. — 236 c.

2. IlaBnoBa, E. M. Dkonorus : yu4eOHHK M TPAKTUKYM Ui CPEeJHEro NpodhecCHOHAIBLHOTO
obpazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocksa : U3nparensctBo FOpaiit, 2022. — 190 c¢;

3. Teiinop J1. buonorus : 8 3 1. T. 3/ [I. Teitnop, H. I'pun, V. Crayr ; noxg pea. P. Comnepa ; niep.
3-ro anri. u3a. — 14-e m3g. — M. : Jlabopartopus 3HaHwmit, 2022. — 451 ¢

JlonoJiHUTeIbHbIEe HCTOYHHKU:

1. buonorus: 10-it knacc: 6a3zoBbiii ypoeHb OII ®I'OC: yuebnuk/ B.B. I[Taceunnk, A.A.
Kamenckuii, A.M. Pybuos: nox pen. B.B. Ilaceunuka. - Mocksa: IIpocBemenue, 2021.- 336 c.: ui. -
(JIunamst sxU3HM)

2. Buonorus: 11-ii xmacc: 6a3oBblii ypoBenb @II: yueOnux/ B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. PyonoB: nmox pen. B.B. Ilaceunuka. - Mocksa: IIpocBemenue, 2022.- 320 c.: wi. -
(JTuaust xu3HM)

HNuTepHeT-pecypcenl:

1. http://www.eco.nw.ru- BrerikoabHas 3KOJIOTHS;

2. http://college.ru/biologiya/- Buomorust B OTKPBITOM KOJUIEKE

3. http://webelements.narod.ru - WebElements: onnaiti-cipaBoYHUK XUMUYECKUX 3JIEMEHTOB

4. http://all-met.narod.ru - 3anumarenbHas bruosorus: Bce 0 MeTamuiax

4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUS Y4eOHOM TUCHUIIMHbI

KonTpons u oOleHKa pe3ynbTaTOB OCBOCHHMA Y4YEOHOW JUCHUIUIMHBI OCYILIECTBISETCS
IIpenoiaBaresieM B IPOILECCE ONpOca, NMPOBENCHHS NMPAKTUYECKHUX 3aHITHH, TECTUPOBAHMS, a TaKKe
BBITIOJIHEHHSI 00 YJarOIMMUCS MHIUBHUIYaIbHbIX 331aHUH, TPOEKTOB, UCCIIEIOBAHUH.

Pe3yabTaThl 00yyeHus @®opMbI U METOIbI KOHTPOJIA
(ocBOEHHBbIEC YMEHHS], YCBOCHHbIE 3HAHUA) U OIICHKH Pe3yJIbTAaTOB 00y4YeHMsI
B pe3ynbrate ocBoeHUs yueOHOM TUCIUITIIMHEI Texkyimuii KOHTPOJIb:
00yJaromuics 10HKEH yMeTh: - YCTHBIH OIIpOC
- packpbIBaTh coJiepKaHue OCHOBOIIOJIATalIINX | - TECTUPOBAHUE
OMOJIOTHYECKMX  TEOpUH W TUIOTE3:  KICTOYHOM,
XPOMOCOMHOM, MYTallHOHHOM, 3BOJIIOLIMOHHOM,

MIPOMCXOKICHUS JKU3HM W YEJIOBEKAa; BlajieHue cuctemon | [IpomexyrodHas aTTecTamus:
3HaHUH 00 OCHOBHBIX METOAAaX HAayyHOro TO3HaHMs, | DKCIEPTHAs OICHKA IPH claue
UCTIONIb3YeMbIX B OHMOJOTHYECKHX HCCICIOBAHMIX >KUBBIX | MU (HepeHIIMPOBAHHOTO 3a4eTa
00BEKTOB U IKOCUCTEM (OIUCAHUE, U3MEPEHUE, TIPOBEICHHE
HaOMIOZIeHWH);  croco0aMu  BBISBJICHUS W OICHKH
AQHTPOIIOTEHHBIX U3MEHEHUN B IPUPO/IE;

- YMEHHUS PaCKPBIBATh OCHOBOIIONATAIONINE OMOJOTHYECKUE
3akoHBI U 3akoHOMepHOcTH (I'. Mennens, T. Moprana, H.H.
Basuiosa, 3. I'ekkens, @. Mrosepa, K. bapa), rpanutist nx
MPUMEHUMOCTH K JKMBBIM CHCTEMaM; YMEHUE BBIICTATH
CYIIECTBCHHBIE MPU3HAKH:

CTPOCHHSI BHUPYCOB, KJIETOK TMPOKAPHOT W DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB,
OMOTeoIIeHO30B, YIKOCUCTEM U OMOC(hEpHI;

CTPOCHHS OPTraHOB U CHCTEM OPTaHOB PACTCHHIA, JKUBOTHBIX,



http://www.eco.nw.ru-/
http://college.ru/biologiya/-
http://webelements.narod.ru/
http://all-met.narod.ru/

YeNIOBEKa; MPOIECCOB )KU3HEACATEILHOCTH, MTPOTEKAOIIUX B
OpraHu3Max PacTeHHH, )KUBOTHBIX M YEJIOBEKA,
OMOJIOTUYECKHX TPOILIECCOB: OOMEHa BelecTB (MeTabOIU3M),
nHpOpManMd W  TPEBpAIlEHUs JHEPTrUuu, OpOKECHUS,
aBTOTPO(HOTO M TeTepoTpoHOro  THUIOB MHUTAHUS,
dboTocHHTE3a M XEMOCHHTE3a,  MHTO03a, Meiio3a,
ramMeToreHesa, AMOpUOTeHe3a, MOCTIMOPUOHATEHOTO
pasBUTHS, Pa3MHOXXEHHsS, WHAWBUAYAJIHLHOTO Pa3BUTHS
opranuzma  (OHTOreHE3a),  B3aMMOJCHCTBHS  T'CHOB,
reTepo3unca; NeUucTBUU HMCKYCCTBEHHOTO  0TOODA,
CTaOWIM3UPYIOIIETO,  JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBCHHOTO oTbopa; AIJIONIATPUIECKOTO "
CUMIATPUIECKOTO BUA000PA30BAHMS; BIUSHUS JBUKYIIHX
CHIT HBOJTIOIUH Ha reHO(OHT O YJISIIIAY;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K  cpeie oOuTaHud,
YepeloOBaHMUs ~ HAINPABICHWH  SBOJIIONMH;  KPYrOBOpOTa
BEIIECTB U MTOTOKA YHEPTUU B IKOCUCTEMAX

- TIpUOOpETEeHUE OINbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO  IIO3HAHMS, HCIOJIB3YeMBIX B  OHOJIOTHH:
HAONIIOJICHUS W OIMUCAHUSl JKUBBIX CHUCTEM, IPOIIECCOB H
SBIICHUH; OpraHu3alid W TMPOBEIEHUS OUOJIOTUYECKOTO
OKCIEPUMEHTa,  BBIABIDKEHUS  TUIOTE3,  BBISBIICHHS
3aBHUCUMOCTH  MEXIY  HCCICIyeMBbIMH  BEJINYHHAMH,
OOBSICHEHHSI TOTYYEHHBIX PE3YIhbTaTOB U (HOPMYTUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUYHBIX TOHSATHA, TEOPHHA U
3aKOHOB;

- BBIACTATH CYIIECTBCHHBIC TPU3HAKH BUPYCOB, KIETOK
MPOKAPUOT U AYKAPUOT; OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, BHUJOB, OHOTCOIICHO30B M  JIKOCHUCTEM,
0COOEHHOCTH TPOIECCOB OOMEHA BEIIECTB U IPEBPAIICHUS
SHEPIMM B KIJIETKE, (OTOCHHTE3a, IIJIACTUYECKOTO H
HHEpPreTU4ecKoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OILJIOZIOTBOPEHHS, pa3BUTHS u pa3MHOXKEHUS,
WHIMBUYaJIbHOTO  Pa3BUTHs opranu3Ma (OHTOTreHe3a),
OOppOBI 32  CYIIECTBOBaHWE, ECTECTBEHHOTO 0TOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHW3MOB K
cpene OOWTaHUWs, BIHUSHUAS KOMIIOHEHTOB OKOCHCTEM,
AHTPOTIOTEHHBIX ~ M3MEHEHW B  DKOCHCTEMax  CBOEH
MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIICHUE SHEPTHH
B Omocdepe;

- TpPHUMEHSTH TIOJNYYCHHBIC 3HAHUS JUISI  OOBSICHCHHS
OMOJIOTUYECKHUX TMPOLECCOB U SIBICHUW, ISl TPHHSITUS
MPAKTUYECKUX PEIICHUA B MOBCEIHEBHOM >KU3HHU C LEIbIO
oOecrieyeHns OE30MAaCHOCTH CBOETO 3J0POBBS U 30POBbS
OKPYXAIOIUX JIIOZICH, COONIIOACHUST 370pOoBOTO 00Opasa
KU3HU, HOPM TPAMOTHOTO TIOBEACHUS B OKPYXKAIOIICH
TPUPOTHOHN cpene; NOHUMaHHe HEOOXOTMMOCTH
UCTIOJBb30BAaHUS JTOCTH)KEHUM COBPEMEHHOW OHMOJIOTUH H
OMOTEXHOJIOTHI /ISl PAIMOHAIBHOTO MPHUPOJIONOIB30BAHHS,
YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI,
OMOJIOTUYECKYI0  TEPMUHOJIOTHMIO ¥  CHUMBOJHKY  JUIS
JI0Ka3aTeNIbCTBA poIcTBa OpTaHU3MOB pa3HBIX




CUCTEMAaTUYCCKUX TPYIIN; B3aUMOCBSI3H OPTaHU3MOB M CPEIbI
oOWTaHMs, €IWHCTBA YEIIOBEYECKUX pac; HEOOXOAMMOCTH
3I0pOBOTO 00pasa KM3HH, COXPAHEHUS Pa3HOOOpa3us BUIOB
U DKOCHCTEM, KaK YCIIOBHS COCYIIECTBOBAHUS MPUPOIBI U
YeJIOBEYECTBA,

- periarhb OMOJIOTHYECKHE 3a/1a4H, COCTaBJIATH
TCHOTUIIMYCCKUEC CXCMBbI CerH_II/IBaHI/IH JJI paSHBIX THUIIOB
HACJICJIOBaHMSI TTPU3HAKOB Y OPTraHU3MOB, COCTABIISATH CXEMBI
MepeHoca BEIIeCTB W DJHEPrHMH B OJKOCHUCTeMax (Iemu
MUTAHMSI,  THIIEBBIC  CETH),  BBIABIATH  NPHUYMHHO-
CJIICACTBCHHLBIC CBA3U Me)KI[y I/ICCJIGI[yeMBIMI/I
OMOJIOTHYECKUMH OOBEKTaMH, TPOIECCAMH M SIBJICHUSMU;
JacJiaTb BBIBOJAbBI U HpOI‘HOSI:I Ha OCHOBAaHHU HOHy‘IGHHBIX
Pe3yJIbTaTOR;

B pesynprate  OCBOGHHMS ~ y4eOHOW  JTUCIMIUIAHBI
00YyJaroIIUICS JOJKEH 3HATh:

- ¢()OpMHUPOBAHHOCTH 3HAHHMA O MECTE W POJH OUOJIOTHUU B
CUCTEME  €CTECTBEHHBIX  HayK, B  (OpPMHUpPOBaAHHUU
COBPEMEHHOM €CTECTBEHHOHAy4yHOH KapTHHBI MHpa, B
MTO3HAHWUN 3aKOHOB ITPUPOJABI U PELIICHUH )KU3HEHHO BAKHBIX
COIIMAIbHO-ITUYECKUX, HIKOHOMHYECKUX, IKOJIOTMUECKHUX
npo0yieM YeJoBEeYecTBa, a TaKXKe B PEIICHWH BOIPOCOB
paIMOHATILHOTO TPHUPOJIONIONH30BAHMS; B (OPMHUPOBAHUHI
IIEHHOCTHOTO OTHOIIEHUSI K MPHUPOJE, OOIIECTBY, YEIOBEKY,
0 BKJIaJIE POCCHMCKHX M 3apyOEKHBIX YUYEHBIX - OHOJIOTOB B
pasButue  Ouonorud;  (QPyHKIMOHAIBHONH  TI'PAaMOTHOCTH
YeloBeKa JJIsl PEeIICHUs )KU3HEHHBIX MTPOOIIeM,

- OCHOBOIIOJArarouye OMOJOTHYECKHE TEPMUHBI U TTOHATHUS
(xu3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJI, MOMYIISIHS,
JKOCHUCTEeMa, OUoIeH03, Orocdepa; MeTaboau3M, roMeocTas,
KJICTOUYHBII MMMYHHUTET, OMOCHUHTE3 Oelika, OMOIMOIMMEpHI,
JUCKPETHOCTh,  CAMOPETYJSIUS, CaMOBOCIIPOU3BEACHUE,
HACJIEJCTBEHHOCTh, HW3MEHYHUBOCTb, HHEPrO3aBHCUMOCTb,
POCT | pa3BUTHE);

Oouonornyeckue Teopuu: kineroynas teopus T. llIBanna, M
lneiinena, P. Bupxosa, KJIOHAJIbHO-CEJIEKTUBHOT'O
nummynutera [I. Opnux, WM.M. MeuyHukoBa, XpoMOCOMHas
Teopus HacJICACTBEHHOCTH T. Moprana, 3aKOH
3apoapieBoro cxonctsa K. bapa, apomrononnas teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUS DBOJIIOLMH, TEOPHUS
anTporioreHeza Y. JlapBuHa; Teopus OworeorieHoza B.H.
CykauéBa; yuenus H.M. BasunoBa - o lleHtpax
MHOTO00pa3usi U TPOUCXOXKICHUS KYIbTYPHBIX PACTCHHIA,
A.H. CeBepuioBa - 0 myTsiX U HampaBJeHUAX 3Bosroruu, B..
Bepnanackoro - o 6uocdepe;

3aKOHBI (€IMHOOOpAa3usi TOTOMKOB MEPBOTO IOKOJICHUS,
pacuieruieHusl MPU3HAKOB, HE3aBHUCHUMOIO HACIEIOBaHUS
npusHakoB I'. MeHnensa, CUEIJIEHHOrO0 HaciIeqOBaHUs
MPU3HAKOB U HaApYIIECHUs cueryieHus reHoB T. MopraHa;
TOMOJIOTUYECKUX PSJIOB B HACJIEACTBEHHOW H3MEHUYUBOCTH
H.N. BaBuioBa, renetuuyeckoro paBHosecus . Xapau u B.
BaiinGepra, 3apOBIIIEBOTO CXOJICTBa K. bapa,




ouoreneTnyeckoro 3akona J. ['exkens, . Mromepa);
MPUHIATBI (YUCTOTHI TaMET, KOMITJIEMEHTAPHOCTH);

npaBwia (MuaumMyma  O.  JluOuxa, 9KOJOTHYECKOI
MUPaMU/IbI YUCeTl, 0MOMAcChl U SHEPTUN);

runote3bl  (koamepBatHoit A.M. OmapuHa, TEPBUYHOTO
oyneona Jlx. Xongeitna, mukpochep C. Dokca, pubo3uma
T. Yek);
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