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PaGouas nporpamma paspaboTana B COOTBETCTBHH ¢ TpeboBAHUIMH:
- Mepepaneioro rocypaperseninoro obpasoBaTebHOro CTanmapra cpejtero obuiero obpasosa-
Hus, yreepwxiaentoro npukazom MunoGprayku Poccun ot 17.05.2012 Ne 413 (3apeructpupo-
pannoro Munnerepersom 1octHiu Poceuitckoit ®enepannn 07.06.2012, peructpaunonnsii No
24480),

- Meiepanbioro rocysapeTaeHoro obpaoparensHOro cranfapra no cneusansioctd 09.02.01
KoMmnbloTepHbIc CHCTCMBI M KOMIUICKCHI, yTBepkaénnoro IIpukasom MHHHCTEpPCTBA MpOCBelie-
nns PO (Munnpocsemenus Poceuu) or 25.05.2022 r. Ne 362 (3apeructpupoBarsoro Muhu-
crepernoM 1octuimu Poceuiickoit Menepaumu 28.06.2022 r, perucrpatdonisii Ne 69046);

C yueTOM:

- Menepanbioii 06pasopaTenbHOl MPOrpaMMe! epeiHero obuero 00pasoBaHus, yTBEpKIEHHOH
Tlpukazom Munnerepersa npocsemenns PO or 23.11.2022 Ne 1014 (3aperncTpupoBaHEHOro
MuuncrepersoM 1ocTHimn Poccuiickoit @eaepauuu 22.12.2022, perucTpauHoHHBI Ne 71763);

- npuMepHoit paGoueit mporpaMMel 0611eo6pasoBaTeNbHON AHCUHIIHEE! «BHONOTHA» W1k Mpo-
(peccHOHANBHBIX 06pa3oBaTENBHBLIX OpraHMlauuii, yrBepkIcHHoH Ha sacefanun Cosera o
OLICHKE COZEPKAHUS M KAuecTBa IPHMEPHBIX pabodmx nporpamm 0buieo0pa3oBaTensHOro H €O~
LMATBHO-TYMAHHTAPHOTO IMKIOB CPeaHero npodeccuonansHoro 06paopanya, NpoTOKo Ne 14
ot 30.11.2022. i
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1. OBIIASI XAPAKTEPMCTHKA PABOYEI TPOTPAMMBI
OBIIEOBPA30OBATEJBHOMN TUCIUTIITAHBI
OJ1.12 XUMU S

1.1.MecTo AuCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Huctunmuaa OJ1.13 buonorust Bxomaut B o6OmeoOpazoBatenbHbii mukia [ITICC3 kak
o0si3aTenpHast AUCIUTIIMHA yaeOHas TUCIUTIIIHA.

Oo6meo6pazoBarenpHas auciumuimHa OJ.13 buonorus sBisercst 00s3aTeNbHONW YacThIO
o0meobpazoBaTeNbHOTO IMKIIa oOpa3oBarenbHOil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo

cneruanbHocTd 09.02.01. KomnbroTepHbIE CHCTEMBI U KOMILIEKCHI.
1.2.11eqap 1 niIaHUpPYeMbIe Pe3yJIbTaThl OCBOCHUS M CIUILJIMHbI:
1.2.1.1eab o0meodpa3oBaTeIbHOM M CHUILIHHBI
@®opmupoBaHHe Yy OOYyYalOIIMXCS CHUCTEMbl 3HAHMHA O pa3JIMYHBIX YPOBHSX JKU3HU

CO3HaHUWEM COBPEMEHHBIX NPEACTABICHUI O JKUBOW MpUPOJE,

OMOJIOTHYECKHX I/ICCJ'IGI[OBaHI/Iﬁ C OTHYECKHUX HOPM,

CcOOIrOIeHUEM

JUYHOCTHON MO3UIINH 110 OepekHOMY OTHOUICHHIO K OKpY>KaroIlel cpefe.

1.2.2. Ilnanupyemblie pe3yiabTaThbl OCBOCHUS 001e00pa3oBaTeIbHON MUCHMILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHe UCIUIUIMHA UMeeT pu GpopmupoBanuu u passutun OK u ITK.

Kon u HanmenoBaHue [1nanupyemble pe3yiabTaThl OCBOCHHS THUCHUTUIHMHBI
bopmMHpyeMBIX Oomrme JlucuumiuHapHbIe
KOMIETEHINI

OK 01. Beibupats crioco6s | B YacTu TPYIOBOTO | - chOPMHUPOBATH 3HAHUS O MECTE U
pelieHus 3a/a4 | BOCIIUTAHUS: ponu  OWOJIIOTUM B CHUCTEME
npodeccrnoHanbHOM - TOTOBHOCTb K TpYIYy, | HAYYHOTO 3HAHWS,
NesITeIbHOCTH OCO3HaHHE LEHHOCTH | QYHKIMOHAIBHOM  TPaMOTHOCTH
MIPUMEHHUTEIHHO K | MacTepcTBa, TPYAOIIOOHE; | UelnoBeKa TUTST pelieHus
Pa3IMYHBIM KOHTEKCTaM - TOTOBHOCTh K AaKTHBHOM | YKU3HEHHBIX IPOOiieM;
JESITEIIbHOCTH - chopMupoBaTh YMEHHUS
TEXHOJOTHYECKON U | pacKpbIBaTh coJiep:KaHue
COLUAIIBHOM OCHOBOIIOJIArarOIIUX
HAIpPaBJIEHHOCTH, OMOJOTMYECKHX  TEPMHHOB  H
CIOCOOHOCTh MOHATHI: XW3Hb, KJIETKA, TKaHb,
WHUIUNPOBATH, Opras, OpraHu3M, BU],
TUTAHUPOBATH U | TIOTYJISIIIHS, IKOCHCTEMA,
CaMOCTOSITEIIBHO ouoreHo3, ouochepa; merabonM3M
BBITIOJTHSATH Takyro | (0OMEH BEIIeCTB M IMpEeBpaIleHUE
NESITEIbHOCTD; SHEPTHH), roMeocTas
- MHTEpEC K pa3IMYHbIM | (CaMOperyJssius), OmocuHTE3
chepam npodeccuoHaNbHOM | Oenka, CTPYKTYpHas OpraHu3aIus
NESTENIbHOCTH, KUBBIX CHCTEM, JTUCKPETHOCTD,
OBnanenue caMOperyJIsus,
YHHUBEPCATHHBIMU CaMOBOCITPOU3BE/ICHUE
y4eOHBIMU (penpoayKius),
MO03HABATEILHBIMU HACJIEJICTBEHHOCTb,
NENCTBUSAMU: U3MEHYUBOCTb,
a) 0a3oBble JIOTHYECKHE | SHEPrO3aBUCHUMOCTb, poct u
AelcTBUS: pa3BUTHE, ypOBHEBas
- CaMOCTOSITENILHO | OpraHH3aIlHs;
dbopMyIupOBaTh "
AKTyaJIM3UPOBATh
npoOJeMy, paccMaTpuBaTh

HABBIKOB 110 TMPOBEACHUIO
apryMEHTHPOBAHHOU




€€ BCECTOPOHHE;
- yCTaHaBJIMBATb
CYIIIECTBEHHBIN MpU3HAK
501051 OCHOBAaHUA JJISL
CpaBHEHHUS, KJlacCUPUKALUN
51 0000IIEHNS; -
OTIpEeIeINATh HeNu
JIeATEeTbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU HX
JOCTHKECHHS;

- BBISIBIIATH
3aKOHOMEPHOCTHU u
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX

SIBTICHUSX

- BHOCHTH KOPPEKTHBHI B
NeSITeIbHOCTh,  OICHHBATH
COOTBETCTBUE PE3YyJIbTATOB
IeNsIM, OIIGHWBaTh  PUCKH
MOCJIEACTBHI
NeSITeITbHOCTH,

-pa3BUBaTh KpeaTUBHOE
MBIIJICHHE TPU PEHICHUU
KU3HEHHBIX TIPOoOIIeM

0) 0a3zoBbIe
HCCIIeI0BaATEILCKHE
JelCTBUS:

- BJIAJIETh HaBBIKAMHU
y4eOHO-UCCIIeI0BATEIIbCKOM

u MPOEKTHOMN
JACATCIIbHOCTH, HaBbIKaMU
paspenieHus npo0em;-
BBIABIIATH NPpUYIUHHO-

CICICTBEHHBIE  CBS3U |
aKTyaJIu3upoBaTh  3ajaauy,
BBIJIBUTATh THUIIOTE3Y €e

peIICHUA, HaxXOIUTh
apryMEHTHI IS
JIOKa3aTelIbCTBa CBOUX
YTBEPKICHHUI, 3aJaBaThb

napamMeTpsl M KpUTEpPUHU
pelIeHus;

- aHAIN3UPOBATh
MOJTy4YeHHBIE B XoJie
perieHus 3a/1a4u
pe3ynbTaThl,  KPUTHYECKU
OIICHUBATH ux
JIOCTOBEPHOCTb,
MPOTHO3UPOBATH

U3MEHEHHE B HOBBIX

YCIIOBUSX;
- YMETh MEPEHOCUTh 3HAHMS
B M03HABATEJIbHYIO u




MPaKTUYECKYIO obnactu
KUBHCOACATCIIBHOCTH,

- yMeTh HHTEIPUPOBATH
3HAHUSA n3 Pa3HbIX
MPEAMETHBIX 00J1acTel;

- BBIABUTI'aTb HOBBIC HJCHU,
npeJiaraTh OpUTHHAJILHBIC
MOAXOMbI U PEIICHUS;

- CIIOCOOHOCTH nx
HCIIOJIB30BaHUA B
II03HaBaTEIbHOU Hu

COLIMAJIbHON IPAKTHUKE

OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a 1
WHTEPIPETAIIH
nHpopManuu u
MH(pOPMAaILOHHbIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 33124
npodecCuoHAITBHON
JeSTEIbHOCTH

B oOactu LIEHHOCTH
HaquOFO IIO3HAHUA:
c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS HayKH n
OOIIIECTBEHHON  MPAKTUKH,
OCHOBAaHHOT'O Ha JHAajore
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHUpE;
COBEpIIICHCTBOBAHUE
SI3BIKOBOM M YHUTATENhCKOM

YPOBHIO

KYJIbTYpbl Kak CpeJCTBa
B3aUMOJICUCTBUA MEXITY
JIOJIbMU U TTIO3HAHUS MUPA;
- OCO3HaHUE UEHHOCTH
Hay4YHOU eI TENbHOCTH,
TOTOBHOCTh  OCYIIECTBIISITh
MPOEKTHYIO u
HCCIIE0BATENbCKYIO
JIeATETbHOCTh
WHJUBHTyaJIbHO u B
rpy1Ie;

OBiagenue
YHUBEpCATbHBIMU
y4eOHBIMU
MO3HABaTEJIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BIIAJIETh HaBbIKAMU

noJiyuyeHus: tHQopMaIu u3
HUCTOYHUKOB Pa3HBIX THUIIOB,

CaMOCTOSATENEHO
OCYLIECTBIIATh TIOUCK,
aHaJM3, CHCTEMAaTH3aLHUI0 U
UHTEPIPETAIHIO
uHGOpPMAIMK  Pa3INYHBIX
BUJIOB " bopm

- chopMHUpOBaTH YMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIAraroImx

OMOJIOTUYECKUX TEOpHid U
THIIOTE3: KJIETOYHOMH,
XPOMOCOMHO, MYTallHOHHOM,

HBOJIFOLIMOHHOM, MPOUCXOKICHHUS
KU3HU U Y€JIOBEKa;

- chopMHUpOBaTH YMEHUS
pacKpbIBaTh  OCHOBOIIOJIATAOIITNE
OHoJIOTrHYecKHe 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T.
Moprana, H.M. Basumiosa, O.
I'exkens, @. Mromnepa, K. bapa),
TpaHUIBl HUX TPUMEHUMOCTH K
KHUBBIM CHCTEMAM;

- IpuoOpeTaTh OMBIT MPUMEHEHHUS
OCHOBHBIX  METOJIOB  HAYYHOTO
MO3HAHUS,  HUCIOJB3YEMBIX B
Ouosoruu: HaOIIOCHUS u
OINHCAHUS AKHUBBIX CHCTEM,
MPOLIECCOB u SIBJICHUI;
OpraHM3aliii ¥ TPOBEACHUS
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,
BBIIBI)KEHUS THIOTE3, BBISBICHUS
3aBHUCHMOCTH MEXITY
UCCIIETyeMbIMU BEJIMYUHAMU,
OO0BSICHEHUS MOJTyYEHHBIX
pe3ynbTaToB U (HOPMYIHPOBAHUS
BHIBOJIOB C  HCIOJH30BAaHUEM
HAy4YHbIX TIOHATHUM, TEOpUl U
3aKOHOB;




IMPEACTABJICHUA,

- co3daBaTh TEKCTHI B
pasnmuuHbIX  dopmarax C
y4eToM Ha3HAYCHUS
uHpopManuu W IEICBOM
ayJIUTOPUH, BEIOMpas
ONTUMATHHYIO bopmy
MPEICTaBICHUS "
BU3YaITU3aIH;

- OIICHUBATH
JIOCTOBEPHOCTb,

JETUTUMHOCTD

nHpopmanuu, ee

COOTBCTCTBUC IIPABOBBIM U
MOpPaJIbHO-3TUYCCKUM

HOpMawm;

- HCIOJIB30BaTh CPEICTBA
UH(POPMAIIMOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJIOTMMI B  PELICHUHU
KOIHUTHBHBIX,
KOMMYHHUKaTHUBHBIX u

OpraHU3alMOHHBIX 3a1a4 C
coOuoieHreM TpeOoBaHUI

SPTrOHOMHUKH, TEXHUKA
0e30IMacHOCTH,  TUTHEHBI,
pecypcocOepexeHus,
NPaBOBBIX U ITUYECKHX
HOPM, HOPM
nH(}OpMaITMOHHOM
0e30I1acHOCTH;

-BJIA/ICTh HaBBIKAMHU

pacrio3HaBaHUA UW 3allUThI
uHpopmanuu,

UH(POPMALIMOHHOM
0€30IacHOCTH JINYHOCTH;
OK  04. OddexTuBHO | - TOTOBHOCTH K |- chopMHupOBaThH YMEHUS
B3aUMO/ICHCTBOBATh U | CaMOPa3BUTHIO, BBIJICIISITh CYIIIECTBEHHBIC
paboTath B KOJIJIEKTHBE U | CAMOCTOSITEIIBHOCTH U | IpU3HAKA BHUPYCOB, KJIETOK
KOMaH/1e CaMOOTIPEICIICHHIO; MIPOKApUOT u 9YKapHoT;
-OBJIaJICHUE HaBBIKAMHM | OJHOKJIETOYHBIX u
yaeOHO- MHOT'OKJICTOYHBIX OpPTraHHU3MOB,
HCCIIeIOBATEIIbCKOM, BUJIOB, OMOTCOIICHO30B u
MPOEKTHOM U COIMAJIBLHON | DKOCUCTEM; 0COOEHHOCTH

JeSATEIbHOCTH;
OBianenue
YHUBEpCATbHBIMU
KOMMYHUKaTUBHBIMU
JCUCTBUSIMU:

0) coBMecTHas
JEATEIIbHOCTb:

-[IOHUMATh U HCIMOJb30BATh
MPEUMYILIECTBA KOMaHIHOU

MPOIIECCOB OOMEHAa BEIIECTB W
NpEBpAIIEeHHs] YHEPTHH B KICTKE,

dboToCcHHTE3a, IUTACTUYECKOTO W
HEPTEeTUYECKOTO obmeHa,
XEMOCHHTE3a, MHTO03a, Meio3a,
OIJIOZIOTBOPEHHSI,  Pa3BUTHI |
Pa3MHOXKCHUA, HWHIAUBUAYAJIBHOI'O
pa3BUTHS opraHu3ma
(oHTOTEHE3A), 00pBLOBI 3a
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U VHIUBUyaIbHON
paboTsr;

- MPUHUMATh (5178
COBMECTHOM JI€STEIHLHOCTH,
OpraHU30BbIBATh u
KOOPAWHUPOBATH JEHCTBUS
o ee JIOCTHKEHUIO:
COCTaBJIATh ILUIaH
JIeHCTBHI, pacrpenensiTh
poauM C Y4YETOM MHEHHM

YYaCTHUKOB o0cyxnaTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH u
BBITIOJIHATH ~ paboTy B
YCIIOBUSAX peaJIbHOTO,
BUPTYaIbHOTO u
KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBISATh
MO3UTUBHOE

CTPATCTUYCCKOC TIOBCACHUC
B PpPa3IMYHBIX CHUTyalusX,

MPOSIBIISATh  TBOPYECTBO U
BOOOpaxeHUe, OBITh
MHUIIMATUBHBIM
Osnagenue
YHUBEpCaTbHBIMHU
PETYISTUBHBIMU
NEUCTBUSIMU:

T') IPUHATHE CeOs U IPYTUX
JIIOJEH: - MIPUHUMATh
MOTHBBl W  apryMEHTHI

JIPYTUX JIIOJICH TIPU aHaAIN3€
Pe3yJIbTaTOB AEATEIbHOCTH;
- IpU3HaBaTh CBOE MPaBO U
[IpaBO JpYyrux JIIOACH Ha
OIIINOKH;

- pa3BUBaTh CIIOCOOHOCTH
MOHMMATh MHP C TO3ULHUHU
JPYTOro 4eJ0BEKa;

CYIIECTBOBAaHHWE, ©CTECTBEHHOTO
orbopa, BU1000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB
K cpeae OOWTaHWS, BIIHSHHUS
KOMITOHEHTOB 9KOCHUCTEM,
AQHTPOTIOTEHHBIX ~ M3MEHEHWHA B
DKOCHUCTEMAX CBOEH MECTHOCTH,
KpyroBopoTa BEILIECTB u
MIpEeBpAICHHE SHEPTUHU B
ouocdepe;

- chopMHUpOBATH YMEHUS
MPUMEHSITh TIOMyYeHHBIC 3HAHU
1T O0BsICHEHUS OMOJIOTHUECKUX
MpOLECCOB W SIBICHUM, IS
TIPUHSTHS MTPAKTUIECCKHIX
pELIEHNI B NIOBCEIHEBHOM XKU3HU
c LEIIBIO o0ecrieueHus
0€30IaCHOCTH CBOETO 370POBbS H
370POBbSl  OKPYXKAIOUIUX JIHOJIEH,
COOMIOICHHST  37I0pPOBOTO  0Opaza
JKU3HU, HOPM IPaMOTHOTO
HOBEICHUSA B OKpy>Karoleun
NPUPOIAHON  cpelie; TOHUMAaHHUE
HEOOXOAUMOCTH  HCIIOJIb30BaHMS
JOCTYOKEHUN COBPEMEHHOM
OuoJIOTM M OMOTEXHOJOIMHA JUIS
paIoHaIbLHOTO
MIPUPOJIONIOIB30BAHUS;

OK 07. CopneiicTBoBaTh
COXPAHEHUIO OKPYKAIOIIEH
cpensl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHECHHUU KIIUMaTa,
TIPUHITUIIB OEPEIKITUBOTO
MIPOU3BOJICTBA, YPPEKTUBHO
JIENCTBOBATE
Ype3BBIYAIHBIX CHTYAITUSIX

B obJacTu
IKOJIOTHYECKOT0
BOCIIMTAHUSL:

- c¢(hOpMUPOBAHHOCTH
9KOJIOTUYECKON KYJIBTYPHI,
MOHUMAaHHE BIIMSTHUS
COIMATBHO-9KOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE
MPUPOAHON W COLMATIBLHOM
CpeIbL, OCO3HaHUE
r100aIbHOTO XapaxkTepa
HKOJIOTHYECKUX MPObIIeM;

- chopMHupoBaTH YMEHUS peIIaTh
OnosIornyecKue 3aJ1a4H,
COCTaBJISITh TeHOTUITNYECKUE
CXCMbl CKPCIIHUBAHUA IS PA3HBIX
TUIIOB HACJIEIOBaHUs MPU3HAKOB Y
OpPraHHU3MOB, COCTABJISTH CXEMBI
MepeHoca BEIECTB M HHEPruu B
sKocucTeMax  (Uenu  MUTaHuS,
MUIIEBHIE CETH ),

- copMHpOBaTH
KPUTHYECKH
nHpOpMaIHIO

yMEHUHI
OLICHMBATH
OMOJIOTUYECKOTO
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- IIJIJAHUPOBaHUE u
OCYIIECTBJICHUE JICHCTBUN B
OKpyXarolei cpeae Ha
OCHOBE  3HaHUA  Lele
YCTONYUBOTO pa3BUTHS
YeJIOBEUECTBA; aKTUBHOE
HETIPUSITUE JIEHCTBHM,
IMPUHOCAIIUX Bpca
OKpYXKaloIllei cpese;

- yYMEHHUE MPOTHO3UPOBATH
HeOIaronpusiTHIC
HKOJIOTUYECKHE
MIOCJIEICTBUS
peNITPUHNUMAEMBIX
JNEUCTBUMA, TPEAOTBpallaTh
UX;
-pacupeHue
ACATCIIbHOCTU
3KOJIOTUYECKOM
HAITPaBJICHHOCTH;
- OBJIAJICHHE
y4eOHo-
HCCIIEIOBATEIIHLCKOM,
MPOEKTHOM U COLIMAJIBbHOM
JIeATEIbHOCTH;

OIIbITa

HaBBIKaMU

CoJIep KaHus, BKITIOYAOIITYIO
MCCBAOHAYYHBIC 3HAHUA nu3
pa3IMYHBIX UCTOYHHUKOB (Cpe/ICTBA
MaccoBoi HH(OpPMAINH, HAYIHO-

TIOITYJISIPHBIE MaTepHabl);
UHTEPIPETUPOBATH ITHYECKUE
aCIIeKTHI COBPEMEHHBIX
HCCIICAOBAHUI B Ouosoruu,
Me/IUIIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh riodanbHbIC
IKOJIOTUYECKHE POOJIEMBI

COBPEMEHHOCTH, (POPMHPOBATH 10
OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UINIO;

- chopMHUpOBaTH YMEHUS
co3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIC " YCTHBIC
COOOIIeHUs Ha OCHOBE
Ouosornuecko WHpoOpMaNUU U3
HECKOJIbKUX HUCTOYHHKOB,
TpPaMOTHO UCTIOJIb30BaTh

MOHATUIHBIN anmapat OUOIOTHH.

IIK 2.3.

BrInonHATE MHTErpanuio
MOJIYJIEW B YIPABIISIOUIYIO
MIPOTpaMMmy.

- yMeTh 0(hpOPMIIATH MIPAKTUYECKHE
3aHATHUSA U JEJIaTh [10 HUM BbIBOJbI




2 CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIATIIIMHBI

2.1. O0bem 00meo0pa3oBaTeILHON IMCHUIJIMHBI M BUAbI y4e0HOI padoThI

Bup yueOHoii paboTnbl

O0BbeM yacoB

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl JHCHHUIINHBI 78
OcHOBHOeE co/iep:KaHue 56
B TOM YHUCIIE:
TEOPETUUYECKUE 3aHATHS 42
MPAKTUYECKUE 3aAHATHUS 14
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COACPKAHUE 22
B TOM YHUCIIE:
TEOPETUYECKUE 3aHATHS 6
IIPAKTUYECKUE 3aHATUS 16

[IpomeskyTouHas arrecrauus B gopme
nu(ppepeHPOBAHHOIO 3a4€eTa
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HanmenoBanue pa3zienoB U TeM

Coneprkanne yaeOHOro MaTtepraia (OCHOBHOE U PO ecCHOHATbHO-
OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHSATHUS

O0BeM
4acoB

dopmupyemble
oOmue u
npodeccuoHaIbHbIE
KOMIIETEHIINH

2

4

1 cemectp

Pasznea 1. Kiierka — cTpyKTYpHO-(PYHKIMOHAJIbHASL €IMHUIIA KUBOT0

10

Tema 1.1. Buojorusa Kak
HayKa

Coaep:xaHue yueOHOIro MaTepuaJia

buonorus kak Hayka. CBsi3pb OMOJOTMM C JAPYTUMHU HayKaMu: OHOXUMUS,
O6uodusuka, OuonHuka, reHoreorpadus u ap. Pomp u mecrto Ouonorun B
(hOpMHUPOBAaHMHM  COBPEMEHHOM HAayYHOM KapTHHBI MHpa. 3JHAUYCHHUE
Oouosiornyeckux 3HaHuUU. Mcropus Ouonorumu. 3HAYEHHE IUTOJIOTUU TS
pa3BuTHg OHMONOTMM ¥  TO3HAHUS NPUPOABI. MeToapl  IUTOJOTHH:
MHUKPOCKONHUSA, XpomaTtorpadus, 31eKTpodopes, MeToJ MEYEHBIX AaTOMOB,
muddepeHnranbHoe eHTpUGyrupoBaHue, KylIbTypa KIETOK.

OK 02

Tema 1.2. O0masn
XapaKTEePUCTUKA )KU3HHU

Conep:kanue y4eOHOIro MaTepuasa

PaznoobOpasue OuocucreM. OpraHuzanusi OMOJOTHYECKHX CHCTEM. YPOBHH
OpraHM3aly  OMOCUCTEM:  MOJEKYJISPHO-TEHETHUYECKU,  OpPraHOMIHO-
KJICTOYHBIA, OPraHU3MEHHBIN, IIONYJIALUOHHO-BUIOBOM, HSKOCHUCTEMHBIN
(buoreonenoruueckuii), 6uochepusii. Hayku, mzydaronime OHOJIOTHYECKHE
OOBEKTHI Ha pPasHBIX YPOBHSAX OpraHu3anuu ku3HU. OOIas XapakTepUCTHKA
KU3HHU, CBOMCTBA KUBBIX cucTeM. [Iponeccsl, mpoucxopsiye B OMocucTemMax.

OK 02

Tema 1.3. buojgorunuecku
BAaJKHbIE XMMUYECKHE
coeIMHeHus

Conep:kanue y4eOHOro MaTepuasa

XUMHUYECKUA COCTaB KJIETKUM. HeopraHudeckue BelleCcTBa KIETKH, HX
Oouosornueckass posib. OpraHuyueckue BeIlIecTBa KIETKW. buosormveckue
nonumepsl. benku. Ctpykrypa u QyHKIMH OeNKOBOW MoOJeKybl. DepMeHTHI,
MIPUHITAIT UX ICUCTBUS. YTIeBOAbL. buonornyeckue pyHKIIUU yriIeBOIOB.
Jlumuael. O0mmit tman crpoenus. [ 'uapodunbHO-rUAPO(POOHBIE CBOHCTBA.
Knaccudukanums smmmunoB. buonornuyeckue ¢yHkmun aunugo. ATO.
Crpoenune monexyinsl AT®. buonornyeckue pynkimu ATO.

OK 01
OK 02
OK 04
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Tema 1.4. CTpyKkTypHO-
(pynxkuuonanbHas
OpPraHu3anms KJIeTOK

Conep:xkanue y4eOHOro MaTepuasa

Knerounass Teopuss (T. IlBann, M. Hlneiinen, P. Bupxo). OcHOBHbIE
MOJO)KEHUS ~ COBPEMEHHOM  KIETOYHOM  TEOpHH. Tunsl  KJIETOK:
JdyKapuoTHueckass U mpokapuorhyeckas. CpaBHHUTENbHAs XapaKTEPUCTHKA
KJIETOK JyKapuoT (pacTUTENbHOW, JKUBOTHOM, TpuOHOI). CtpoeHue
MpOKapuoTHUYECKON KkieTku. OCOOEHHOCTH CTpOeHUs TerepoTpodHOl u
aBTOTPO(DHONW TMPOKAPUOTHYECKUX KIIeTOK. CTpoeHHe IuTa3MaTHYeCKOn
MeMOpaHbl. TpaHCOPT BeEHIECTB Yepe3 IUIa3MAaTUYECKyr0 MeMOpaHy:
MaCCUBHBIA M aKTUBHBIA. DHJOIMUTO3: MHHOLUTO3, (Harormuro3. DK30IUTO3.
O6omnouka win KiIeToyHas cTeHka. CTpykTypa u (YHKIIUU KIETOYHON CTEHKH
pacTeHui, TpuboB.

[Muromnaszma. [{uro3onk. [{utockener. OqHOMEMOpAaHHBIE OPTAHOUIBI KIICTKHU:
supomiazmatudeckas cetb  (OIIC), ammapar T'odabmKu,  JTU30COMBI,
MEePOKCUCOMBI, BAaKyOJIM PACTUTENbHBIX KiIeToK. CTpoeHune u (QyHKIHUH
OJTHOMEMOpaHHBIX OpPraHouA0B KieTku. Kierounslit cok. Typrop.
[lonyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKU:  MUTOXOHAPUM,  TUIACTHJBL:
XJIOPOIUIACTBI, XPOMOILIACTBI, JIEUKOIJIACTBI, MX CTPOEHHE U (YHKIIUH.
SInepHblif anmapaT KJIETKH, CTPOSHHE U (PYHKITUH.

HememOpanHbie opraHOUAbI KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
1eHTp. OpraHouabl IBMKCHUS: PECHUYKU U KryTUkd. CTpoeHrne u QyHKIHUH
HEMEMOpaHHBIX OPraHOUAOB KIIETKH.

OK 01
OK 02
OK 04

Tema 1.5. CtpykTypHO-
dyHKuuOHANIBHAS
OpPraHu3anus KJIeTOK
¢yHkuuoHanbHbIE PAKTOPBI
HACJIe/ICTBEHHOCTH

Coaep:xanue yueOHOro MarepuaJa.

Ctpoenue XpoMocOM. XPOMOCOMHBIH Ha0Op KIJIETOK, TOMOJIOTMYHBIE |
HErOMOJIOTUYHBIE ~XPOMOCOMBI, TAIUIOMJHBIA W AWIUIOMIHBIA  HAOOD.
Hykneunosbie kucnotel. JIHK uw PHK. CrpoeHne HyKI€MHOBBIX KHCIIOT.
Hykneotuasl.  KommemeHTapHble  a30THCTbIE  OCHOBaHMs.  [IpaBuio
Yapradhda. Crpykrypa JHK — ngBoitHas croupanb. MecTOHaXOXACHHE H
ouonornueckue Qynxmun JHK. JIHK-skcneprusza. Buner PHK. ®ynkiun
PHK B kietke.

OK 01
OK 02

Tema 1.6. Ilponeccsl

Conep:xxanue y4eOHOIro MmaTepuaJja
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MATPUYHOI'0 CHHTE3A

Marpuunsiii cunte3 JHK — pemmukanms. ITpunuuner permukanuu JJHK.
Mexann3m  perunkanuu  JIHK.  Penmapaums JIHK  (noperuiekatuBHas,
MOCTpEIUIeKaTUBHAs ). Peakuyu ~ MaTpuyHOro  CHHTE3a. [Tpunuun
KOMIUIEMEHTApHOCTH B peakuusx MaTpuuyHoro cuHre3a. JIHK wu rensl
['enernueckuii kof, ero cBoiicTBa. Tpanckpumnius — maTpuunbiii cuaTe3 PHK.
Tpancnsmus u e€ stanbl. YcnoBusi 6uocunreza 6enka. Ctpoenune T-PHK u
KOJIMpOBaHUE aMUHOKUCTOT. Pois pubocom B OnocuHTe3e Oenka

OK 01
OK 02

Tema 1.7. HekJieToOUYHBIE
(opmbl KHU3HU

Conep:kanue y4eOHOro MaTepuasia

Bupycel — HekneTouHble (OPMBI )KU3HU U 0OIUraTHbIe mapa3utel. CTpoeHne

IPOCTBHIX U CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros. KuzHeHHbIH

mukn  JIHK-comepxamux — BupycoB,  PHK-comepxammx  BHpYCOB,

O6aktepuodaros. BUY, rematut yenoseka.

Bakrepun. O6mas xapakrepuctuka. [Tonsarue mramm. Bupycsl u 6akrepun:
CXOZCTBA U Pa3INYusl.

OK 02
OK 04

Tema 1.8. O0MeH BeniecTB "
npeBpaiieHue YHEPruu B
KJIeTKe

Coaep:xanue yueOHOro MaTepuaJia

ACCUMMIISIIMS U TUCCUMUJISIIIUA — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIA H TETepOTPO(dHBINA, a’poOHBI W aHAIPOOHBIN.
DOHepreruyeckoe oOecreyeHue KieTku: npeBpamieHne ATOD B 0OMEHHBIX
nporeccax. epMEeHTATUBHBIN XapaKTep PEaklnii KIETOYHOTO METaboIu3Ma.
[lepBrUYHBII CHHTE3 OpraHUYECKHX BELIecTB B KieTke. [Inactuueckuil oOMeH.
dortocuHTe3.  XEeMOCHHTE3.  AHa’pOOHBIH  JHEPreTHYECKUH  OOMEH.
AHa’poOHBIe opraHu3Mbl. bpokeHue, aBTOTPO(HBIH U TeTepoOTPOGHBINA THII
MUTaHusI. AHa’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHl OWOTEXHOJIOTHH.
OTtanbl SHepreTuueckoro oomMena. I'mukonu3. buonornueckoe okucienue, Uiu
KJIETOYHOE JIbIXaHHeE.

OK 02

Tema 1.9. JKusHeHHBII

Conep:xanue yueOHOro MaTepuasa

OK 02
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IUKJ KJIeTKH. MuTO03.
Meiio3

Knerounsnii mmkn, ero mepuonasl u peryisnus. [lepuoast mHTEpdassl ux
ocobenHocTH. [{uddepeHnmanus KISTKH U apecT KIETOYHOTo IuKia. [lenenue
KJIeTKA — MUTO3. CTaguu MUTO3a U MpoucXoAsiue npouecchl. Kapuokunes u
UUTOKMHE3. buonornueckoe 3HayeHWe MUTO3a. MeWo3 — peayKIMOHHOE
nenenue kinetku. Ctaaum Meiio3a. Meiio3 — 0CHOBa MOJIOBOTO Pa3MHOKEHUS.
IloBenenne xpomocoM B Meroze. Kpoccunrosep. buonormueckuii cmslica
Metio3a. D¢ hexTrr Meiio3a. Melio3 B )KU3HEHHOM ITUKJIE OPTaHU3MOB.

OK 04

Pa3nes 2. Ctpoenue u GyHKIMHM OPraHu3Ma

34

Tema 2.1. CTpoenue
OopraHuszma

Hpod)eccuouaﬂbno-opuenmupoearmoe codepafcauue:

Oonoxnemounvie opeanuzmul. Konronuanvhvie opeanusmul. Muozoxiemoumvie
opeanuzmbl. Bzaumocesnzv wacmeli MHO2OKIEMOuH020 opeanusmd. PyHKyusL.
Opeanvl u cucmemsl opeanos. Annapamul opeanos. I omeocmas opeanusma u
€20 noodoeparcane 8 npoyecce HcuzHeoesmeabHOCmu.

Trxanu, opeamvi U  cucmemvl OpP2AHO8  PACMEHUN U  JHCUBOMHBIX
paccmampusaiomcst 0030pHO HA NPUMepe Yelo6eKd.

IIpakTnyeckoe 3ansitue Nel Teopuss KJIOHAJIBHO-CEIEKTHBHOIO
ummyHnurera I1. Jpiauxa, .M. Meunukosa.

Teopus knoHanbHO-ceNeKTUBHOrO MMMyHuTeTa [1. Opnuxa, .M. Meunukoga.
Nudexnumonnsie 3a001eBanus U dnuaeMus. BaxxHelre S1uaeMiun B ICTOPUH
YeJIOBEUECTRA. Baknunaanus KakK npoguITaKTHKA WH(]EKITMOHHBIX
3a00JIeBaHUH.

[IpencraBineHne yCTHBIX COOOIICHHWH C Mpe3eHTaIMel, MOArOTOBICHHBIX IO
MEePEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX ITPENO/IaBATEIIEM.

OK 02
OK 04
IIK 2.3

Tema 2.2. @opmbl
Pa3MHOKEHUsSI OPraHU3MOB

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue:

CDOprl PA3ZMHOINCEHUS OP2AHUIMOBE. becnonoe u nonosoe PA3ZMHOIICEHUE.
Buowl 6ecnonoco PA3MHOINCEHUA. npocmoe oenenue Ha680€, novyxKkoedaHue,
PA3ZMHOJICEHUE Ccnopamu, eecemamuerHoe pAasmMHOIICeHUE, d)paZMeHmauuﬂ,
KJIIORUpoesarue. Ilonosoe PA3ZMHOIICEHUE.

CDOprl PA3ZMHONCEHUS OP2AHU3MOE U3YHAEMCA HA npumepe opcanusmda.

OK 02
IIK 2.3

Tema 2.3. OuTOreunes
JKUBOTHBIX U YeJI0BEKAa

Conep:xanue yueOHOro MaTepuasa

OK 02
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l'amerorenes y xuBoTHBIX. Criepmartorene3 u oorene3. CTpOoeHUE MOJOBBIX
kiIeTok. OIUIOZOTBOpeHHE W AMOpPHOHANBHOE  pa3BUTHE  >KUBOTHBIX.
[TapTenorene3. OMOpuworeHes (Ha mnpuMmepe JaHnerHuka). Craguun
HMOpHOTeHe3a.

Tema 2.4. OuToreunes
pacTreHui

Conep:xkanue y4yeOHOro Mmarepuasa

I'ametopur wu crnopodur. Pa3smHOXKEHHE U  pa3BUTHE BOJOPOCIEH.
PazmHOXXeHME M pa3BUTHE CHOPOBBIX pacTeHUU. Pa3zMHOXXEHME M pa3BUTHE
ceMeHHBbIX pacteHuid. Poct. Ileproasl oHTOreHe3a pacTeHUN.

OK 04

Tema 2.5. OcHOBHBIEC IOHATHS
reHeTHKHU

Conep:xanue y4yeOHOro Mmarepuasa

I'eneTka Kak Hayka O HACJIEACTBEHHOCTH M W3MEHUYHMBOCTH OPraHU3MOB.
OCHOBHBIC TCHETHYCCKHE IIOHATHS W CHMBOJEBL I'eH. I'enormn. deHOoTHI.
AnnenpHble  TEHbl. AJbTEpHATHBHbIE MpHU3HAKWA. JOMHUHAHTHBIA U
peLecCCUBHBIA TMpu3HakU. ['omMo3urora u rerepo3urora. Yucras JUHUA.
['ubpup!. OCHOBHEIE METOJIBI T€HETUKU: THOPUI0JIOTHYECKUH,
LUTOJIOTUYECKHE, MOJIEKYJISIPHO-TEHETHYECKHE

OK 02

Tema 2.6. 3aKOHOMEpPHOCTH
HacJieJ0BaHUS

Conep:xxanue y4e0HOro MmarepuaJja

3akoHOMEpHOCTH 00Opa3zoBaHms rameT. 3akoHbl [. Mennens: MoHorubpumanoe
ckpemuBanue. [IpaBuio MOMUHHpPOBaHUS. 3aKOH €AMHOOOpa3us MEPBOTO
MOKOJIEHUS. 3aKOH pacUIeTVIEHUs] TPU3HAKOB.

HI/ITOHOFI/I‘-IGCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOFO CKpCHIMBAaHMUA. I'nmioTe3a
YUCTOTHI ramer. AHanusupyrouiee CKpEIIMBaHHUE. Jurudpuanoe
CKpEILHBAHHUE. 3aKOH  HE3aBUCUMOIO  HACJEJOBAHUS  MPHU3HAKOB.
[TonurnbpuaHoe HaclieJOBaHUE U €r0 3aKOHOMEPHOCTH.

Ilpogheccuonanvno-opuenmuposannoe coodepircanue

Ilpakmuueckoe 3anamue No2 3axonomepnocmu nacneooeanus

Pewenue  3a0au  Ha  onpedenenue  6EPOAMHOCMU  BO3HUKHOBEHUSL
HACNeOCMBEHHbIX — NPUSHAKO8  NpU  MOHO-, OU-,  HOAUSUOPUOHOM U
ananuzupyrowem — CKpewjueanull, — COCMAGieHue  2eHOMUNUYECKUX — CXeM
CKPeWUBAHUSL.

Tenemuueckue 3a0auu Ha onpeoeieHue 6epOSIMHOCMU HACIeOCMEEHHbIX
NPU3HAKO8 NPU MOHO-, OU-, NOAUSUOPUOHOM U AHATUZUPYIOUeM CKDeUWUBaAHUU
Y uenoeexa.

OK 02
OK 04
IIK 2.3

Tema 2.7. Bzanmoaeiicteue
T¢HOB

Conep:xkanue y4yeOHOro Mmarepuasa

OK 01
OK 02
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T'emoTunn kak 1emocTHAsET cHCTEMa. MHOKECTBEHHOE JIEHWCTBUE T'E€HOB.
[Ineriorponiust. MHOXECTBEHHBIM aiulenu3M. B3auMonencTBue ajulebHbIX
reHoB. KomomuuupoBanuwe. B3auMmojelcTBME€  HEAUIETBbHBIX  T'€HOB.
KommemenrapHocts. Onuctas. [lonumepus.

2 ceMecTp

Tema 2.8. CuenjieHHoe

Coaep:xaHue yueOHOIro MaTepuaJia

Hac/1e10BaHKie PU3HAKOB 3akonsl T. Moprana. CuensieHHOE HacjledOBaHUE TE€HOB, HapyIICHUE OK 01
CUEIUIEHUsl. XpOMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. I'eHeTmueckoe OK 02
KapTUpPOBaHHWE XpOMOCOM. Mcrosp30BaHWe KPOCCHHTOBEpA I COCTABICHUS IIK 2.3
TEHETUYECKUX KapT XPOMOCOM.
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Ilpakmuueckoe 3anamue Ne 3 Cyennennoe nHaciedosanue nPpu3HaAKos
Pewenue  3a0au  Ha  onpedenenue  8epPOAMHOCMU  BO3HUKHOBEHUS.
HACNeOCMBEHHbIX NPU3HAKO8 NpU CYUENJIeHHOM HACIe008aHUU, COCMAGIeHuUe
2EHOMUNUYECKUX CXeM CKPEeUUBAHUSL.
I'enemuueckue 3adauu Ha onpedeneHue BepPOAMHOCIU  BO3HUKHOBEHUS]
HAC1e0CmMEeHHbIX NPUSHAKO8 NPU CYENIEHHOM HACIe008AHUL Y Yel08eKd.
Tema 2.9. I'eneTnka nosua Conep:kanue y4yeOHOro MaTepuasa
XpOMOCOMHBI MEXaHU3M OIpeAeTeHHUs] TMojia. AYTOCOMBI U IOJOBbBIE
XpOMOCOMBI. ['OMOraMeTHBIi W reTreporamMeTHbld ToJ. | 'eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpoMmocoM. HacnenoBanue npu3HAKOB, CUEIJICHHBIX C
TOJIOM. OK 01
IpakTuyeckoe 3ansitue Ne 4 enernka mosia OK 02

Pemenue 3aga4 Ha OMMpCACIICHUC BCPOATHOCTU BO3HHUKHOBCHUA
HacCJICACTBEHHBIX IMPU3HAKOB, CHCIITICHHBIX C I10JIOM, COCTaBJICHUC
TFCHOTUITMYCCKUX CXCM CKPCIIMBAHUS.

Tema 2.10. I'eneTuka
yeJ0BeKa

Conep:kanue y4yeOHOIro MaTepuasa

Kapuorun  uenoseka. Meronsl HA3Y4YEHUS FEHETUKH  YEJIOBEKA:
reHeaJoTU4YeCcKuid, OJIU3HELOBBIA, IIUTOTCHETUYECKHH, OHMOXUMHYECKHUH,
HOHYJIHI_[I/IOHHO-CTaTI/ICTI/I‘IeCKI/Iﬁ. HaCJIe,Z[CTBeHHBIG 3a6OJIeBaHI/I}I YCJIOBCKA.
I'eHHpie W XpoMOCOMHBIE OOJIe3HM dYelloBeka. bone3Hw ¢ HaciueiaCcTBEHHON
MPEAPACTION0KEHHOCTHIO. 3HadecHUE MEIULMHCKOMN TCHETUKU B
MPEAOTBPAIEHUHN U JICYCHUH TeHeTUUECKHNX 3a00IeBaHUI YeIOBEeKa

IIpakTuyeckoe 3anaTue Ne S I'eneruka 4yenoBeka
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Pemenne 3amau HaA  ompeAeNeHUE  BEPOSTHOCTH  BO3HMKHOBEHHUS
HACJICACTBCHHBIX TIPU3HAKOB, HUCHOJB3Yyd MCECTOAblI TCHCTUKHU UYCJIIOBCKA,
COCTaBJICHHE T€HOTUIMYECKUX CXeM CKpeluBaHus. [IpeacTraBieHue yCTHBIX
COOOIIIEHUH C MPEe3eHTAIEH O HACIIECTBCHHBIX 3a00JICBAHUSX YETTOBEKA.

Tema 2.11. 3aK0HOMEPHOCTH

Coaep:xxanue yueOHOro MaTepuaJia

H3MEHYNBOCTH BszaumopeiictBue reHotuna W cpenbl Opu  GOpMUPOBAHUU (PEeHOTHMNA. OK 01
N3meHunBOCTh NpU3HAKOB. KaduecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKHU. 2 OK 02
Bunel W3MEHUMBOCTH: HACJIEACTBEHHAs W HEHACJIEICTBEHHAsA. 3aKOH OK 04
FOMOJIOTUYECKHUX PSAJ0B B HaciencTBeHHo u3menunBoctu (H.M. BaBumnos).
Monudukarnuonsas, win ¢GeHoTUrnuyYeckass M3MEHYUBOCTh. Poib cpenbl B
MOU(PHUKAITMTOHHOM U3MEHYUBOCTH. Hopma peakuuu MpU3HAaKa.
Bapuanuonnslii  pan W BapualMOHHAs ~ KpuBas.  XapaKTEepPUCTHKA
MOAU(DHUKAITMOHHON U3MEHUUBOCTH.
HacnencrBennasi, wiaM TeHOTHUNHMYECKas H3MeHYMBOCTh. KomOumHaTHBHas
U3MEHYUBOCTD.
MyTauroHHass W3MEHYMBOCTh. BHAbl MyTaluii: TEHHbIE, XPOMOCOMHEIE,
reHoMHbIe. [IprYrHbI BOSHUKHOBEHUSI MYyTallHil.
IIpakTuyeckoe 3ansaTe Ne 6 3aKOHOMEPHOCTH U3MEHYMBOCTH
Pemenue 3amay  Ha ompenereHue TUMA MyTalMd NpU  [epeaaye 2
HACJIECTBEHHBIX  IPU3HAKOB,  COCTABJICHHE  TEHOTUIHYECKHX  CXEM
CKpEIIUBaHUSI.
Tema 2.12. Cenexkuus Conep:xanue y4yeOHOro marepuasa
OpraHusMoB Cenexuus Kak Hayka. MeTobl CeNeKIMOHHOM paboThl. I'eTepo3uc u ero OK 01
npu4IrHBL. VICKyCCTBEHHBIM OTOOP: MaCCOBBIN M MHANBUYaTbHBINA. JTaIlbl 2 OK 02
KOMOWHAIMOHHOU cenekiuu. CopT, mopojia, ImTaMM.
AJITOpUTMBI pellIeHHE 3a/1a4 Ha ONpPeIeIeHIE BO3MOKHOTO BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB 10 CEJIEKIINH, COCTABJICHNE T€HOTUITNYECKUX
CXEM CKpeIlUBaHUsI.
Pa3nen 3. Teopusi 3BoJI0O0MH 10
Tema 3.1. HcTopus Coaepsxanue yueOHOro MaTepuaa
3BOJIIOIIMOHHOI0 YYeHUS OK 02
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IlepBble >BOMIOLMOHHBIE KOHILECMIMH. ['pamyanncTudeckas 3BOIIOLUOHHAS
koHuenus JK.b. Jlamapka. J[Bwxymue cunibl 3Boarouuu. KpeanuoHusm u
tpanchopmusm. Cucrematuka K. JIlunnes u e€ 3HaueHnue st popMUPOBAHUS
UJIEN DBOJIOLUH.

IIpennocslIKn BO3HUKHOBEHHUS NapBUHU3Ma. OBOJIIOLMS BHIOB B IPUPOZE.
Bbopr6a 3a cymecrBoBanue. EctecTBeHHbII 0TOOp. /lMBepreHuus Npu3HakoB U
BH1000pazoBanue. OCHOBHBIE MOJIOKEHUSI CHHTETHUECKOM

teopun sBomoruu (CTI). Ponb 3BoMOIIMOHHON Teopuu B (HOpMUPOBAHHH
HAay4YHOU KapTUHBI MUpa.

OK 04

Tema 3.3. Makpo3BoJIIOIIUS

Conep:kanue y4eOHOIro MaTepuasa

MuKpo3BOIIOLMSA M MAKPOIBOJIIOLMSL KaK ATalbl 3BOJIIOLUOHHOIO IIPOLECCa.
'eHeTnueckue OCHOBBI HBOJIONMH. MyTanuu ¢ KOMOMHALMU  Kak
AJIEMEHTApHBIN JBOJIOLMOHHBIN Marepuai. Ilomynsanus kak snemeHTapHas
€MHMIIA YBOJIIOLINH.

JBwxynme cuibl  (pakTopbl) sBoMOUMH. MyTalMOHHBIA Mpolecc |
KOMOWHATHBHAsI  M3MEHYMBOCTh. Mwurparusa.  M3omsimuss  momysisiuii:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTHBHAS).
EcrecTBennblii oT00p — Hampammsomuil ¢axkrop sBomtonuu. boprba 3a
CYIIECTBOBAaHME KaK MEXaHU3M JEWCTBUS €CTECTBEHHOro oTOopa B
nonynsanusax. Bug um ero kpurepun (mpusHaku). BumooOpasoBanue Kak
PE3YJIBTaT MUKPOIBOJIIOLIMH.

OK 02

Tema 3.3. Makpo3BoJIIOnUs

Conep:kanue y4eOHOIro MaTepuasa

Maxkpoossosmorus. @opmbl 1 OCHOBHBIE HampaBJIeHUsT MakpodBoonuu (A.H.
CesepruoB). Ilytn nmoctuxeHuss OHWOJOTHYECKOTO Iporpecca: apomopdos,
uaroananTanus, odmas aereHepanus. MeTobl U3ydeHUsT MaKpOIBOJIOLUH.
3akoH 3aponpimeBoro cxoactBa (3akon K. bapa). buorenerndeckuii 3akoH
(3. T'ekkens, . Mromep). O01IHe 3aKOHOMEPHOCTH (ITPaBHIIA) YBOJIIOIUH.

OK 02

Tema 3.4. Bo3HUKHOBEeHUE U
pa3BUTHE )KM3HM HA 3emJie

Conep:xanue yueOHOro MaTepuasa

OK 02
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['umoTe3pl W TEOpUM BO3HUKHOBEHMS >KM3HU Ha 3emile: KpealuoHU3M,
CaMOIIPOU3BOJILHOE (CIIOHTAaHHOE) 3apOKIACHHME, CTAllMOHAPHOE COCTOSIHUE,
naHcrepMus, 6nomno33. Hadano opraaudeckoii sBosornuu. [losiBieHre nepBoix
KJIETOK. DBOMIONMS MeTaboIu3Ma. DBOOLKS NEPBhIX KIIeTOK. [IpoKapHoTH 1
sykapuoThl. [IporcxoxkaeHre MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHME
OCHOBHBIX HAapCTB 3YKApUOT. OcHOBHEIE YCPThI 3BOJTHONHUU PACTUTCIILHOTO
Mupa. OCHOBHBIE UEPTHI IBOJIIOLIMU KUBOTHOTO MUPA.

IIpakTuyeckoe 3ansitue Ne 7 BO3HMKHOBEHHE M Pa3BUTHE KU3HH HA
3emure

HpeI[CTaBJ'ICHI/IC YCTHOI'O COO6H_ICHI/I$I " JICHTBI BPEMCHHU 110 OCHOBHBLIM OTallaM
BO3HHUKHOBCHUS U Pa3sBUTHUA KHUBOTHOT'O U pPaCTUTCIILHOTO MHpa,
IOATOTOBJICHHBIX 1o MEPECUYHIO HCTOYHUKOB, PEKOMCHIAOBAHHBIX
MpennoaaBaTCJICM.

OK 04

Tema 3.5. IIpoucxo:xxaenune
YyeJI0BeKa — AaHTPONOIeHe3

Coaep:xaHue yueOHOIro MaTepuaJia

AHTpOIMoNIOTHs — HayKa 0 4esoBeke. CucreMaTH4ecKoe MOJI0KEeHHE YeIoBeKa.
CxoncTBO 4YenoBeKa € JKMBOTHBIMU. OTIMUMS 4YEJIOBEKAa OT IKUBOTHBIX.
[IpsiMoxoXeHNEe M KOMIUIEKC CBSI3aHHBIX C HUM MpHU3HAKoB. Pa3Burtue
TOJOBHOIO MO3ra W BTOpOMl cHUrHalbHOM cucTeMbl. COOTHOLIEHHE
OMOJIOTMYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaguU aHTpONOreHes3a. [IpUONUTEKM — NpPEeIKH 4YeIoBeKa U
4eN0BeKOOOpa3HbIX 00e3bsH. [IpoToaHTponm — MpennIecCTBEHHHK YelOBeKa.
ApxaHTponn — JApeBHeWMil 4yenoBek. IlaseoaHTpon — IpeBHUI 4YETOBEK.
Heoantponm — d4enoBeK COBPEMEHHOrO THIA. OJBOJIOIUS COBPEMEHHOTO
yenoBeka. YemoBedeckue packl. OCHOBHBIE OOJBIINE pachl: €BPOMEOUIHAS
(eBpa3uiickasi), Herpo-aBCTpajioujHas (IKBAaTOpUaibHAs), MOHTOJOUIHAS
(asmaTcko-aMepHuKaHCKasi). BpemMss U MecTO BO3HMKHOBEHHSI YEJIOBEYECKUX
pac. EquHCTBO yenoBedeckux pac.

IIpakTnyeckoe 3anstue Ne 8 [IIpoucxoxaeHue 4YesjgoBeka —
aHTpOIOreHe3

Bpems m mytu paccereHus uenoBeka Mo IuiaHere. llpucmocoGneHHOCTh
YeJoBeKa K pa3HBIM YCIOBHSAM cpeabl. BimsHue reorpaduueckoil cpeapl Ha
MOp(OJIOTHIO M (PU3HOJIOTHIO YeTOBEKa.

3ammTa JEHT BPEMEHH M MEHTAIBHBIX KapT B ()OpMaTe YCTHOTO COOOIICHHS,
IIOATrOTOBJICHHBIX 1o MEPCUHIO HUCTOYHHKOB, PCKOMCHIOBAHHBIX

OK 02
OK 04
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npernoaaBaTCICM.

Pa3pen 4. Dxonorus

18

Tema 4.1. Ikon0ornyeckue
(haxTopsBI M CpeAbI KU3HHU

Conep:kanue y4yeOHOIro MaTepuasa

Cpensl oOWTaHHWS OpPraHMU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, ITOYBCHHAS,
BHyTpUOpranu3MeHHasi. OU3uKko- XUMUYECKHE OCOOCHHOCTH Cpel OOWTaHUS
opranu3MoB. [IpucmocoOiieHus] OpraHu3MOB K JKU3HH B pa3HBIX Cpeiax.
[TonsTe oskomormyeckoro ¢akropa. Kiaccupukamumst IKOIOTUYECKUX
daktopoB. IlpaBuno muaumyma lO. JluGuxa. 3akoH TonepanTHocTH B.
[lendopna.

OK 01
OK 07

Tema 4.2. llonyasinus,
€0001IeCcTBa, YKOCHCTEMBI

Conep:kanue y4eOHOIro MaTepuaa

DKoJoru4ecKasl XapakTepUCTUKa BHJA M MOMYJSALMHU. DKOJOTMYecKass HHILA
BUJa. OKOJOrMYecKkue xapakrepuctuku nomymsiuud. CoolmectBa U
skocucteMbl. buonenos m ero crpykrypa (B.H. CykaueB). Csa3u Mexnay
opraHnuzMamu B OuoneHo3e. CTPyKTypHblE KOMIIOHEHTBI 3KOCHCTEMBI:
IIPOAYLEHThl, KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BelIECTB M IOTOK
SHEpruu B 3kocucrteMe. Tpopuyeckrue ypoBHHU.

AHTpPOIIOT€HHbIE 3KOCUCTEMBL. ArposKOCUCTEMBI. OTINUYUSA arpO3KOCUCTEM OT
OHMOIeOIEHO30B.

IpakTuyeckoe 3auaTue Ne 9 Ilonyasinus, cood1eCcTBA, IKOCHUCTEMbI

Tpoduueckue nenu u cetn. OCHOBHBIEC TTOKa3aTeNM dKOcucTeMbl. bromacca u
NpoaAYyKIHA. DKOJIOTHYECKHE nupaMubl 4YHUCEII, 6I/IOMaCCbI U DSHCPruu.
[IpaBuiio nupaMubl SHEPTHUH.

PemreHne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN 110 IIEPEHOCY
BELIECTBA M SHEPTrUU B DKOCHCTEMAaxX C COCTaBlIeHHE TPOPUUECKUX Leneil u
nupamMuz 6I/IOMaCCbI U DOHCPI'UH.

OK 01
OK 02
OK 07

Tema 4.3. buocdepa -
rJ1I00aJILHAS DKOJIOrnYecKas
cHUCTEMA

Conep:xanue yueOHOro MaTepuasa

buocdepa — xxuBas obonouka 3emnn. PazButue npencrasienuii o Ouocdepe B
tpynax B.W. Bepnanckoro. O6mact Ouocdhepsr u e€ cocraB. JKupoe
BEIIECTBO OHOC(hephl U ero PyHKIIUU

3akoHOMEPHOCTH cymecTBoBaHusl O6nocheprl. OcobeHHOCTH OMOCchepsl Kak
robanpHOM  dKOocucTeMbl. J[MHaMHuueckoe paBHOBecMe B Omocdepe.
Purmuunocte  sBnenuit B Ouochepe. KpyroBopoTel  BemecTB U
OMOTCOXMMHUYECKHE  [UKJIBL.  [J00albHbIE  JKOJOTMYECKHE  MPOOIEMBI
COBPEMEHHOCTH U MTyTH UX PEIICHHS.

OK 01
OK 02
OK 07
IIK 2.3
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Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 10 Buocghepa - 2noodanvnasa jrkonocuueckas
cucmema

Pewenue npakmuKo-opueHmupo6anHblX pac4entHblx 3a0a4 Ha onpedeﬂenue
I’ZJZOWGC)M HAcaxicoeHull OJisl CHUNCEHUS. KOHYeHmpayuu y2jieKucioco 2casad 6
ammocqbepe C60€20 pecuorHa nposICU6aHUA

Tema 4.4. Biiusinue

Conep:xanue yueOHOro MaTepuasa

AHTPONOTeHHbIX (PAKTOPOB HA - OK 01
Grocdepy AHTpOINOreHHbIE BO3ZICHCTBUA  HA ouoctepy. 3arps3HeHHs] KaK BH]I OK 02
AHTPOTIOTEHHOTO BO3JEHCTBHs (XMMHUYECKOe, (hHU3MUecKoe, OMOIOTUYECKOE, OK 04
OTXOJIbl TIPOU3BOJCTBA U MOTpeOsieHus1). AHTPONOTeHHbIE BO3JIEHCTBUS Ha OK 07
atMocthepy. BozmelictBus Ha tumpocdepy (3arpsi3HEHHS U MX HCTOYHHUKH, 11K 2.3
UCTOIIEHHS BOJ). )
BoszneiictBust Ha mutocdepy (merpamamus MOYBBI, BO3ACHCTBHE HA TOPHBIC
mopojia, HeApa). AHTPOTIOTEHHBIE BO3/IEHCTBHS HA OMOTHYECKHE COOOIIECTBA
(Jteca 1 pacTUTENBHBIC COOOIIECTBA, YKUBOTHBIM MHUD).
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Ilpakmuueckoe 3anamusn Nell Bnuanue anmponozennvlx ¢haxmopoe Ha
ouocgepy
Pewenue npaxmuxo-opueHmupo8anHvix paciemuuvix 3a0aHull no cOXPaHeHuro
NPUPOOHBIX PECYPCO8 C80E20 PESUOHA NPOHCUBAHUS.
IIpakmuxo-opuenmupogannoe pacuemnoe 3a0anue pacuema
g6o0onompedienUs HACeNeHHO020 NYHKMA.
Tema 4.5. Bausinue Coaeprxanue yueOHOro MaTepuaa
COLMAJIBHO- IKOJIOINYECKUX 31m0poBbe U ero cocrapisitoriye. MakTOPsI, MOJOKUTEILHO U OTPHUIATEILHO OK 01
¢akTopoB Ha 310poBbE BIMSIOIINE HA OpraHW3M 4YejoBeKa. BpeiHble MPHUBBIYKH: TMOCIEACTBHS M OK 02
1610BEKA npodunaktuka. [IpobieMa TEXHOTEHHBIX BO3JCHCTBUI Ha 3I0POBbE YEIOBEKA ICI)E 22

(3JICKTpOMaFHI/ITHBIe I10JI4, GBITOBa}I XHUMMU, I/IBGBITO‘-IHBIC IOIYMBI, paguanusa u
T.1.). AnanTanys OpraHM3Ma 4YejoBeKa K (akTopaM OKPYKAIOIIEH Cpebl.
BaH_II/ITHBIe MCXAaHU3MBI OpraHrU3Ma YCJIOBCKA.

310poBBE U pabOTOCTIOCOOHOCTb.

[TpunaIMIBEl GopMUpOBaHUs 3M0pOBhecOeperaromniero nopeaeHus. Ousnueckas
aKTUBHOCTH MW 370poBbe. ['pymmbel  3m10poBbsi. OCHOBBI  3aKaJWBaHUSI.
buoxuMnueckue acHeKTHI PpaluOHAJIbBHOTO MHWUTAHUA. HpaBHna 6630HaCHOI‘O
WCIIOJIH30BaHUs OBITOBBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB
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Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamusn Nel2 Onpedenenue cymounozo payuoHa NUMAHUA

Ilpakmuueckoe 3anamue Nel3 Cozdanue UHOUBUOYATLHOU NAMAMKU NO
OpeaHu3ayUU payuUoOHAIbHOU u3ULecKol aKkmueHOCMuU

Ilpakmuueckoe 3anamue Ne 14 «Ymcmeennas pabomocnocoornocmuy

Ognadenue  memooamu  onpedeleHuss — nokasamenel  YMCMEEHHOU
pabomocnocobnocmu, 00bsCHEeHUe  NOJYYEHHBbIX  pe3yibmamos U
Gopmynuposanue 6v160008 (NMUCbMEHHO) C UCHONL30BAHUEM  HAVUHBIX
NOHAMUL, MEOPUll U 3aKOHOS.

H3yuenue mexanusmos aoanmayuu op2aHu3mMa 4e108eKa K HUSKUM U 8bICOKUM
memnepamypam u 00vACHeHUe NOLYYeHHbIX Pe3yIbmamos u opmyruposanue
6160006 (NUCLMEHHO) C UCNONbL308AHUEM HAYYHLIX NOHAMUU, Meopull u
3aKOHO8.

B kauecmee mpuceepos cHudcarowux pabomocnocoOHOCMb UCHOIb308AMD
yenosusi  ocywecmenenuss  npogecCUuoHanvbHoUu  OesImeNbHOCMU: WM,
memnepamypa, puzudeckas Hazpy3Ka u m.o.

Pa3nena 5. buoJiorusi B ;Ku3Hu

Tema 5.1 BuoJjorus B *KU3HHU

Ilpogheccuonanvno-opuenmupogannoe cooepicanue

Buomexnonocuss xax Hnayka u npouzeoocmeo. OCHOGHbIE HANPAGIEHUs
coepemeHnoll  buomexnonocuu. Memoovl  Ouomexnonrocuu.  Obvexmol
buomexnono2uu. Omuka  OUOMEXHONO2UYECKUX U 2eHeMU4ecKux
aKkcnepumenmos. Ilpasuia noucka u aHanus3a GUOIKOI02UHECKOl UHDOpMayUu
U3 PA3IUYHBIX UCOYHUKOG (HAYYHASL U Y4eOHO-

HAYYHas 1umepamypa, cpeocmea Maccosoll ungopmayuu, cemv Mumepnem u

opyeue).

Ilpakmuueckoe 3anamue Nel5 Buonozus é ycuznu

Keticot na aumanuz ungopmayuu o HayuHbIX OOCMUNCEHUAX 6 00aacmu
2eHemUYeCcKux mexHo102ull, KI1eMmOYHOll UHICeHepul, nuwesbix
buomexnonoeull. 3awuma Keiica: npeocmasienue pe3yibmamos pPeueHus
Kelicos (8blcmynienue ¢ npeseHmayuett).

OK 01
OK 02
OK 07
IIK 2.3

IIpomeskyTouHas arTecTaums Mo AucuumnanHe B popme nuddepeHIuPOBAHHOIO 3a4eTa

Bcero

78
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3. YCJIOBHUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JACIUATLITAHBI

3.1. MarepuajabHO-TeXHHYECKOE O0ecneyeHne peain3anuu padoyeii mporpaMMsl

Peanuzamus paGodeii mporpamMMbl TUCIUIUTMHBI 0OOeCIieueHa HaTMIueM y4eOHOro kKabnmHeTa
JUTSL TIPOBE/ICHUS JISKIIMOHHBIX (TEOPETUYECKUX) U MPAKTHUECKUX 3aHATUH, TEKYIIEro KOHTPOIS H
IPOMEXKYTOUHOM arTrecTanui — KaOMHeT colranbHO-35KOHOMHUYECKUX JAUCHUTIINH.

YMK no gucuunnune, IM1aKTHYECKU MaTepral.

I. TIK, mynpTUMenuitHOe 000py10BaHUE

Komnerorep—1 mir.

I1. JIutieH3noHHOE TPOrpaMMHOE 0OEeCTICeUCHUE

MicrosoftWindows (moroBop No 7810 oT 14.09.2021 10 30.11.2022),

MicrosoftOfficeProfessionalPlus (moroBop Ne 7810 ot 14.09.2021 no 30.11.2022),Zoom

(GecrimaTHas Bepcusi) — cBOOOgHO-pacnpocTpansemoe [10.

3.2. UuopmannonHoe odecnevyeHne peaausanun padoueil mporpaMmmbl

Jlnst peanuzanuy mporpaMMbl 001eo0pa3oBaTeNbHOM TUCHUIUIMHBI OMOIHMOTEUHBIH (HoHI
MMEET MevyaTHbIE, JIEKTPOHHbIE 00pa3oBaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1 OcHOBHBbIEC HCTOYHHKH

1. buonorus. 11 kmacc : yuyeOHUK st 00pa3oBaTENbHBIX OpraHU3aMi : 0a30BBIN
ypoBenb / JI. K. benses, I1. M. bopoaun, I'. M. Iemmun [u ap.] ; pen.: . K. benses, I'. M.
Hemvmun. - 7-e uznanue. - Mocksa : [Ipocsemenne, 2020. - 223 c. : uB. wi. - (Knaccuueckuit
Kypc). - ISBN 978-5-09-074191-0. - Tekcr : HENoCpeCTBEHHBIMN.

2. buonorus. ba3oBeiii u yrayonmenubrii ypoBHu: 10—11 kmaccel: ydeOHUK st
cpenuero obiiero oopazosanus / B. H. Speirun [u ap.] ; mox obmmeid pexakmueit B. H. Speiruna. —
2-e wm3m., mepepad. um  gom.— MockBa: MsmarensctBo Opaiit, 2023.— 380c.—
(O6meobpazoBarenpHbiii  1uKI). — ISBN 978-5-534-16228-8. — TekcT : »JIEKTpOHHBIN //
O6pazoBarenpHas 1atdopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/530646 (nara
obpamenus: 14.03.2023).

3.2.2 JlonoJiHUTEIbHbIE HCTOYHUKH

buonorus : y4eOHMK W TPaKTUKYM Ui CpeaHEro MpodecCHOHATBLHOr0 o0Opa3oBaHUS /
B. H. Speirun [u np.] ; non penakuuei B. H. Apsiruna. — 2-e u3a. — Mocksa : U3gaTenscTBo
HOpaiir, 2023. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texcr : oamektpoHubii // (OOpa3zoBatenbHas Tutatdopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/511618 (nara obpamenus: 14.03.2023).

3.2.3. DJIeKTPOHHbIE U3TAHUS

1 Buonorus. 10-11 knmace (yrimyOneHHYH ypoBeHb): Y4eOHHMK AJSl CpEAHEro OOIIero
obpazoBanus /B.H.Speirun [u  np.]; mox obmeii penakmueit B.H.fpeiruna.- 2-e u3a. — Mocksa:
WznatensctBo IOpaiit, 2022. — Tker: snekrponHslid // Obpa3oBarenbHas miaatdopma FOpaiit
[caiiT.]. — URL: yttps://urfit.ru/bcode/50924

2. OO6yxoB.JI.K. buonorus: kimeTku u TKaHH: YydeOHOe MocoOue sl CpEeIHero
npodeccuonanbHoro oopazosanus /J1.K.O6yxos, B.H.Kupunenkora. — 3-e uz., nepepad. 1 mom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 358 c. — ISBN 9785-53404994/ - TekcT: 31eKTpOHHBIN //
O6pazoBarenpHas miaTdopma FOpaiit [caiit.]. — URL:https://urait.ru/bcodt/494034

3. buonorus: y4eOHUK W MPAKTUKYM JUJISI CPEIHETO MPO(EeCcCCHOHATBHOTO 00pa3oBaHUs
/B.H.Spbirun

[u np.]; non penakumer B.H.Apeiruna. — 2-e uzn. — Mocksa: M3aatensctBo FOpaidrT,
2022. — 378 c. — (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09603-3 — Tekcr:
anexkTpoHHbI// ObpazoBarenbHas miatdopma FOpaiit [caiiT.]. — URL: https://urait.ru/bcodt/48966



https://urait.ru/bcode/530646
https://urait.ru/bcode/511618
https://urait.ru/bcodt/494034

4. KOHTPO.JIb U OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI

KoOHTpob M OLIEHKAa pacKpbIBAIOTCS 4YEpe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HAHHUS W MPUOOPETEHHBIE 00YJYAIONTMMUCS YMEHUS, HAMpaBJICHHbIC Ha (DOPMUpOBAHUE OOIIMX
po(ecCHOHABHBIX KOMIIETCHITHIA

PesynbraTel 00y4yeHus IToka3arenu oLeHKH Tun OLEeHOYHBIX MEPOIIPUITUI
(Bmanenus, ymenus, OK, T1K)
3HATh:
- 3HaTh O MECTE€ M POJIM | 3HAET O MECTe€ U poiM | YCTHBIN onpoc no teme 1.1
Oounonoruu B cucteme | OMOJIOTMM B CHUCTEME
HAy4YHOTO 3HAHUS; | HAYYHOTO 3HAHMUS,
(byHKIMOHATBHOM (byHKIMOHATBHOM
rPaMOTHOCTH 4YeJNOBeKa MJid | [PaMOTHOCTH  4eJoBeKa
perieHus JKU3HEHHBIX | JJI PEIICHUS JKU3HEHHBIX
npo0em npo0em
OK 01, OK 02, OK 04, OK
07,11K 2.3
YMETh:
- YMETh pacKpbIBaTh | yMEET packpsIBaTh | Y CTHBIN onpoc 1o Temam 1.2-1.9
coJiepyKaHue coJiepyKaHue
OCHOBOTOJIararouux OCHOBOTOJIararuux
OMOJIOTHYECKUX TEPMUHOB M | OMOJOTHMYECKUX TEPMUHOB
MOHATHH: JKWU3Hb, KIJIETKA, | U TTOHSITHM: JKU3Hb,
TKaHb, OPTaH, OPTaHU3M, BUJ, | KJIIETKa, TKaHb, OpraH,
MOMYJISIIINS, 9KOCHUCTEMA, | OpraHH3M, BUJI,
OMOILIeHO3, ouocdepa; | MOMyNALUs, IKOCUCTEMA,
MeTabosr3M (0OOMEH BEIIeCTB | OMOIICHO3, onocdepa;
U TpEeBpalleHHe SHEPruH), | MeTabonu3m (oObmen
romMeocrtas (CaMOpETyJsIs), | BEIIECTB U MpEeBpaIicHue
OmocHHTE3 Oernka, | SHEpTUN), romMeocTas
CTPYKTypHass  OpraHuzamnus | (CaMOoperyJisius),
JKUBBIX cucreM, | OMOCHUHTE3 Ocnka,
JTUCKPETHOCTD, CTPYKTypHasi OpraHu3anus
CaMOpETYJISIIHS, KUBBIX CHCTEM,
CaMOBOCITPOU3BE/ICHNE JTUCKPETHOCTD,
(penpoaykuus), caMOperyJsLus,
HACJIEJICTBEHHOCTD, CaMOBOCITPOU3BE/ICHNE
U3MEHYHUBOCTb, (penpoaykuus),
SHEPro3aBUCUMOCTb, POCT U | HACJIEICTBEHHOCTb,
pasBHTHE, YpOBHEBAsI | U3MEHUHUBOCTb,
OpraHH3aIus; SHEPro3aBUCUMOCTb, POCT
OK 01, OK 02, OK 04, OK U DPa3BUTHE, YPOBHEBAs
07,IIK 2.3 OpraHu3aIus;
- YMETh pacKphIBaTh | yMEET packpsIBaTh | Y CTHBIN onpoc 1o temaMm 1.2-1.9
OCHOBOIIOJIararome OCHOBOIIOJIararoume
OMOJIOTHYECKHE 3aKOHbI U | OMOJIOTHYECKHE 3aKOHBI U
3aKOHOMEPHOCTH (I'. | 3axoHOMEpHOCTHU (T.
Mengnens, T. Moprana, H.U. | Mennensa, T. Moprana,
BaBunosa, 3. I'ekkens, ®. | H.U. BaBunosa, 2.
Mironnepa, K. bapa), rpanuns! | ['ekkens, @. Mromepa, K.




UX TPUMEHUMOCTH K >KHBBIM
cucTemMam;

OK 01, OK 02, OK 04, OK
07, 11K 2.3

bapa), TPaHUIIBI ux
INPUMCHUMOCTH K >XHBBIM
cucTeMawm;

- YMETh BBIZICIIATh
CYILIECTBCHHBIC MPU3HAKH
BHUPYCOB, KIJIETOK MPOKAPHOT
A DYKApPUOT; OJHOKJIETOYHBIX
u MHOT'OKJIETOYHBIX
OpPraHu3MoOB, BUJOB,
OHOreoIeHO30B U DKOCHCTEM;
O0COOCHHOCTH MIPOLIECCOB
oOmeHa BEIIIECTB u
NpEeBpaLlleHUusT DJHEPIUH B
KJIETKE, dboTocuHTE3A,
MJIaCTHYECKOTO u
SHEPTEeTUYECKOTO oOMeHa,
XEMOCHHTE3A, MHTO3a,
Melio3a, OTUI0/IOTBOPEHHS,
pa3sBUTHA MW PA3MHOXCHH,
WHMBUIYAIEHOTO  Pa3BUTHS

OpraHu3Ma (oHTOTEHE3A),
OopbOBI 3a CyIECTBOBaHUE,
€CTECTBEHHOTO orbopa,
BU1000pa30BaHMsI,
MPHUCTIOCOOTICHHOCTH
OpPTaHHU3MOB K cpene
oOuTaHMus, BIIMSTHUS
KOMITOHCHTOB KOCHUCTEM,
AQHTPOIIOICHHBIX U3MEHEHUH B
3KOCUCTEMAaxX cBOEH
MECTHOCTH, KpyroBopoTa
BEIIECTB M  IpEBpallcHUe

sHEeprum B Ouocdepe;
OK 01, OK 02, OK 04, OK
07,TIK 2.3

yMeeT BBIJICIIATD
CYILIIECTBEHHBIE TMPU3HAKH
BUPYCOB, KJIETOK
MPOKAPUOT U DYKAPHOT;
OJTHOKJIETOYHBIX "
MHOTOKJICTOYHBIX
OpPTraHU3MOB, BUJIOB,
OMOreo1eH030B u
DKOCHCTEM; OCOOEHHOCTH
MIPOIIECCOB oOMeHa
BEIIECTB W TPEBPALICHHS
SHEPrUu B KIIETKE,
dboTocuHTE3A,
TUTACTUYECKOTO u
SHEPreTHYEeCKOro OOMeHa,
XEMOCHHTE3a, MUTO34,

Meii03a, OIIOAOTBOPEHUS,
Pa3BUTHUSA M PA3MHOXKEHUS,
WHIUBHTYaJIbHOTO
pa3BUTHS opraHusma
(oHTOTEHE3a), OOpPHOBI 3a
CyIllECTBOBaHUE,
€CTECTBEHHOT' O
BHJ1I000pa30BaHus,
MIPUCTIOCOOTIEHHOCTH
OpraHu3MoOB K  cpene
oburanus, BIIMSTHHS
KOMITOHCHTOB 3KOCHCTEM,
AHTPOIIOTEHHBIX
W3MEHEHMI B
J9KOCHCTEMAaxX CBOCH
MECTHOCTH, KpPYroBOpOTa
BEIIIECTB W TIPEBpaICHUE
SHEeprum B Ouocdepe;

otbopa,

VYcerasiil onpoc o temam 1.2-1.9

- YMETh penrarhb
OMOJIOTHYECKHUE 3aJa4u,
COCTaBJISITh TE€HOTUITHYCCKHE
CXEMBbI  CKpEIIUBAaHHUS  JUIS
pa3HbIX THIIOB HaCIlICOBAHUS
IIPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMBI IMepeHoca
BEIIECTB M  DHEPIrUU B
9KOCUCTeMax (IeNu MUTaHMUS,
TIUIIEBBIE CETH),

OK 01, OK 02, OK 04, OK
07,1IK 2.3

yMeeT peliarthb
OMOJIOTHYECKHEe  3aJayu,
COCTaBJIATh

TCHOTUIINYCCKHUC CXCMbI
CKpEIIMBAHMS JIUIS Pa3HBIX
TUIIOB HaCJICOOBaHU

MIPU3HAKOB Y OPraHU3MOB,
COCTAaBJISITh CXEMBI
nepeHoca  BEUIECTB U
SHEPTUU B IKOCUCTEMAX
(uermu MUTaHMS, MULIEBBIC
CEeTH),

VYcerasiil onpoc 1o temMam 2.1-2.7
[IpakTnueckue 3ansatus Ne 1-6

- YMETh
coJiepKaHue

OCHOBOIIOJIararmx

pacKpbIBaTh

yMeer pacKpbIBaTh
coJiepKaHue
OCHOBOIOJIAralolux

VYcerabiil onpoc 1o temam 2.1-2.7
[IpakTnueckue 3ansatus Ne 1-6




OMOJIOTMYECKHX
THUIOTE3:
XPOMOCOMHOM,
MYTallHOHHOM,
9BOJIOIMOHHOM,
MPOUCX 0K ICHUS
YyeJIoBEKa;

OK 01, OK 02, OK 04, OK
07,1IK 2.3

TeOpu "
KJICTOYHOMH,

KU3HU U

OMOJIOTHYECKUX TEOPUU M
TUIIOTE3: KJICTOYHOMH,
XPOMOCOMHOM,
MYTallHOHHOM,
9BOJIOIMOHHOM,
MPOUCXOXKIACHUS KUZHU U
YeJIoBeKa;

- YMETh MIPUMEHSTh
MOJIyYECHHBIC ~ 3HAHWUSA  JUIA
00BACHEHHST OHOJIOTHYECKUX
MPOIECCOB W SIBICHHUM, IJIA
IPHHSITHS MPAKTUYECKUX
pelIeHHi B  MOBCEIHEBHOM
JKM3HH C LEIBbI0 00ecIeueHus

yMeeT PUMEHSTh
MOJy4YeHHBbIE 3HAHUS JUIS
00BsICHEHUS

OHMOJIOTUYECKUX
MPOLIECCOB U SIBIICHUH,
IUIA MIPUHSATHS

MPAKTUYECKUX PEUIEHUN B

[IpakTnueckue 3ansatus Ne 7-15

0e30MmacHOCTH CBOETO | TOBCETHEBHOM JKHM3HH C
3JI0POBBSI u 3JI0pPOBBS | LIETBIO obecrnieueHus
OKPYKaroIINX mozeit, | 6e30macHOCTH CBOETO
COOIOICHUS 3JI0POBOTO | 3IOPOBBSI U 3/I0POBBSA
oOpa3za KU3HHU, HOPM | OKPYXKarOIINX Tofei,
rPaMOTHOTO  TOBEJCHUS B | COOMIOJIEHUST  3JI0POBOTO
OKpYyKaroleun MPUPOJIHON | oOpaza  KU3HH, HOPM
cpene; MOHMMAaHHE | TPAMOTHOTO TOBEJICHUS B
HEO0OXOIUMOCTH OKpY-Karole MpUpoTHON
UCTIONIb30BaHUsl JOCTH)KCHUU | Cpelie; MOHUMAaHUE
COBPEMEHHON OWONOTHH | | HEOOXOAUMOCTH
OMOTEXHOJIOTHI JUTSL | UCTIOJIb30BAHHUS
paloHaIbHOTO JOCTHKEHU I
MPUPOIONOIB30BAHUS; COBPEMEHHOW OHMONIOTHH U
OK 01, OK 02, OK 04, OK OHMOTEXHOIOTHI JUTSE
07, 11K 2.3 palMoOHAIBHOTO
MPUPOIONOIB30BAHUS;
- YMETh KPUTUYECKH | YMEET kputnuecku | [Ipaktuueckue 3austust Ne 7-15
OLICHMBATH nH(pOpMaIUIO | OLICHUBaTh HWHGOPMAITUIO
OMOJIOTUYECKOTO OMOJIOTUYECKOTO
COJIep’KaHus, BKJIIOYAIOIIYIO | COIEPIKaHUS,
NICEBJOHAYYHbIC 3HAHUS U3 | BKIIOYAIOIIYIO
pa3IMYHbIX UCTOYHUKOB | TICEBJAOHAYYHbIE  3HAHUSA
(cpenctBa u3 Pa3IMYHBIX
MaccoBOM nH(popMaIuu, | ICTOYHUKOB (CpeICTBa
HAy4YHO- MOMYJISIPHBIE | MAacCOBOM  MH(OpManmu,
MaTepuabl); Hay4YHO- MOMYJISIPHBIE
UHTEPIPETHPOBATH MaTepuabl);
ITHUYECKHE aCMeKThl | UHTEPIPETUPOBATH
COBPEMEHHBIX HCCIEAOBAHUN | STUIECKHE ACTICKTHI
B OuWojoru, MeAMIIMHE, | COBPEMEHHBIX
OMOTEXHOJIOTHH; UCCJICIOBAHHA B
paccMaTpuBaTh TJ00aTbHBIE | OMOJIOTHH, MeIuLHHE,
HKOJIOTHYECKUE  TpoOJIeMbl | OMOTEXHOJIOTUH;
COBPEMEHHOCTH, paccMaTpuBaTh
dhopMHUpPOBATH 0 | TJI00AJIbHBIC
OTHONICHUIO K HUM | KOJIOTUYECKHE TPOOIEMBI




COOCTBEHHYIO TIO3HUIIHIO,
OK 01, OK 02, OK 04, OK
07,TIK 2.3

COBPEMEHHOCTH,
dbopMupoBaTh o
OTHOIIICHHIO K  HUM

COOCTBEHHYIO MO3HIINIO,

- YMETh CO3/1aBaTh | yMEET co3naBath | [Ipaktuyeckue 3anstusg Ne 7-15
COOCTBCHHBIC THMCHMEHHBIC M | COOCTBCHHBIC

YCTHBIE  COOOIEHHS  HA | MUCbMEHHbIE U  YCTHBIE

OCHOBE OMOJIOTUYECKON | COOOIIEHNUsT Ha OCHOBE

nH(pOpMaUi M3 HECKOJIBKUX | OMOJOTHYECKON

HUCTOYHUKOB, rpaMOTHO | HH(MOpPMAIIUU u3

UCIIONIb30BAaTh  MOHSATUIHBINA | HECKOJIBKUX HCTOYHHUKOB,

anmapar OHOJIOTHH; IPaMOTHO  HCIIONB30BATh

OK 01, OK 02, OK 04, OK | moHATUHHEIH armapar

07,1IK 2.3 OHOJIOTHH;

- YMETh 0hOpMIIATH | yMEET opopmitath | [Ipaktuyeckue 3anstus Ne 7-15
NPAKTUYECKHE  3aHATUS U | IPAKTUYECKHUE 3aHATHS H

JieNIaTh 110 HUM BBIBOJIBI
OK 01, OK 02, OK 04, OK
07,1IK 2.3

J€J1aTh 11O HUM BBIBO/JIbI

NpuodpecTH ONbIT:

npuoOpecTu OTIBIT
PUMEHEHUS OCHOBHBIX
METOJ/IOB HAyYHOTO IMO3HAHMUS,
HCIIOJIb3YEMBbIX B OHOJIOTHH:
HAOJIFONEHUST W ONIHCaHUS
JKUBBIX CHCTEM, IIPOILIECCOB U
SBJICHUW; OpraHu3aluu U
MPOBEJICHUST OMOJIOTHIECKOTO
AKCTIEPUMEHTA, BBIIBHKCHUS

TUTIOTE3, BBISIBIIATD
3aBUCUMOCTH MEXIY
UCCIIEAYyEMbIMU BEJIUYMHAMU,
OOBSCHATH MOJTy4E€HHBIE
pe3ynbTaThl u
dbopMynupoBaTh BBIBOABI C
UCIIOJIb30BAHUEM  HAYYHBIX

MOHATHI, TEOPUI U 3aKOHOB;
OK 01, OK 02, OK 04, OK
07,1IK 2.3

HMECT OIIBIT NMPHUMCHCHUIA

OCHOBHBIX MCTOA0B
Hay4YHOI'o IIO3HAaHUs,
HCIIOJIBb3YEMbBIX B

OuoJsioruy: HaOIIOIEHUS U
OIMHUCaHUuA XUBBIX CHCTEM,
MpOIECCOB U  SIBIICHUI;
OpraHu3anuu Hu
MIPOBEICHUS
OMOJIOTUYECKOrO
JKCTIEPUMEHTA,
BBIABUKCHU S
BBISABIIATE

TUIIOTE3,
3aBHUCHUMOCTHU
MEXIYy  HCCIEAYEMBIMH
BEJIMYMHAMHU, OOBICHSITH
MOJTy4YEHHBIC PE3YJIbTAThI
u dbopMyIupOBaTh
BBIBO/IBI c
HCIIOJIb30BaHNEM
HAy4YHBIX MTOHATHH,
TEOPU U 3aKOHOB;

[IpakTuueckoe 3anstus Ne 15
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