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PaGovas nporpamma paapabotaia n COOTRETCTHUH € TPEGONANHAMIL
- Beepanuiero rocYAAPCTECINIOTG obpICHATEALIONO CTAIAPTA CPCIICTO ofiuiero obpa3opa-
HILt, yTRCpIIeNioro nplkatoM MunoGpnayki Poceint ot 17.05.2012 Ne 413 (saperucTphpo-
pamoro Mimierepernos octuun Pocenfickofi heseparwr 07.06.2012, perucTparnsoiiLi Na
24480);
- DeEPAIBHOTO rocy,peTnenioro o6pasonaTe/Lloro cralnapra no ciensaiioct 15.02.14
Ocnauiense cpeACTRAMIl ARTOMATHIALIN TEXIQIOrICCKHX 1IPONCCCOR I [IPOHIBOJICTE (no or-
pacnan), yraepaatunoro Ipikasom Munereperna oGpatosaiuis i naykn P® ot 09.12.2016 r.
No 1582 (aapeructpiponan v Mutiiocte Pd 23,12,.2016 r, pernerpanstonnbiii Ne 44917);
C YCTOM!
- Oenepansiiofi obpatoratcanHolt nporpamyel cpeanero obmero obpa3osarHA, YIBEpAACIHON
Mpukazom Mnimerepersa npocnewennn P or 23.11,2022 Ne 1014 (3apersierpiponatiHoro
Mitmncrepersos octegn Poceniickoit Geaepainn 22.12.2022, persctpanmonsi No 71 763);
- npiMeproit paGouedi nporpamyel obuicoGpasoratesbioil aucunmnipl «bronorus» LA npo-
{eccHOnANEHEIX 00pA30BATCALHLIX opraumsanuii, yreepugicmiol na sacenamim CoeeTa no
OLIEHKE COTEPMANHS W KauceTra npusepnnix pafiossx nporpasy o0meofpalosaTensHoro  co-
HHATBIO-IYMAHHTAPIONO LIKNOB cpeitiero npodeccHonanbiora obpasosanus, npotokon Ne 14
ot 30.11.2022,

PaBiouad mporpaMma paceMoTpeHa
na zacepanun [IK obuicobpaiopartenbHblx,
TYMAIHTAPHBIX I COLHANLIO-
SKOHOMMHTECKHX THCHMITIHE oTAeneHn AndC
Mpotoxkon Ne 9
oT «19» anpens 2023 1.
Npencenatens LK
0.B. AGaltmymina

YTBEPAIAIO

3am. anpektopa o YMP
,ﬁé’r?aff T.B. Bancbatiosa
«21» amp 023 r.

Patouyio nporpansssy paipaboran:
npenojasaTent BhiclIeii kpami(ukauuoHnoil Kareropun, Guonor, npenoxasarens GHOMOTAN K
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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 AUCIUTIINHA yaeOHas TUCIUTIIIHA.

Oo6meo6pazoBarenpHas auciumuimHa OJ.13 buonorus sBisercst 00s3aTeNbHONW YacThIO
o0meobpazoBaTeNbHOTO IMKIIa oOpa3oBarenbHOil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
crnenuanbHocTH 15.02.14 OcHallleHre cpeicTBaMu aBTOMATHU3aIlMU TEXHOJIIOTMUYECKUX MPOILIECCOB U

MIPOU3BOICTB (TIO OTPACIISM).

1.2.11esib ¥ IUIAHUPYEMbIe Pe3yJbTATHI 0CBOCHUS IMCUMILINHBI:
1.2.1.11eab 0011e00pa3oBaTeIbHON JUCUMILIHHBI
dopMupoBaHrE Yy OOYYAOIIMXCS CHUCTEMBl 3HAHMA O PA3JIUYHBIX YPOBHSX JKH3HU

CO3HAaHMEM COBPEMEHHBIX IIPEIACTABICHUNA O JKMBOHM IIPHUPOJE,
OMOJIOTHUECKUX  UCCIEOBAaHUM ¢

COOJII0IEHUEM

9TUYCCKUX  HOPM,

apryMEHTHPOBAaHHOMN

JTUYHOCTHOMN TIO3UIINH 110 OepeKHOMY OTHOIICHHIO K OKPYKAIOIIEe cpefe.
1.2.2. Tlnanupyembie pe3y/bTaThbl OCBOCHHSI 001Ie00pa30BaTeJIbHONH JAUCHUIIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne quciuIinHa umeeT npu popmupoBanuu u pazputuu OK u T1K.

Kox u HaumenoBanue

IInaHupyemMsble pe3ysIbTaTbl OCBOCHUS AUCIUIUIMHBI

bopMHUpyEMBIX O6mme JlucuunnuHapHsble
KOMIIETEHLINI

OK 01. Beibupats cnioco0st | B 4acTH TPYZIOBOTO | - CGOPMUPOBATH 3HAHUS O MECTE U

pelieHus 3a/1a4 | BOCIIUTAHUS: ponu  OWOIIOTUM B  CHUCTEME

npodeCCHOHATEHON - TOTOBHOCTH K TpPYAY, | HAY4HOTO 3HaHUS;

JesATeIbHOCTH OCO3HaHHE [[EHHOCTH | (QYHKIIMOHATLHOM  TPaAaMOTHOCTH

MPUMEHUTETHHO K | MacTepcTBa, TpyJI0Ir00ne; | YeloBeKa TUTst pereHusI

Pa3IMYHBIM KOHTEKCTaM - TOTOBHOCTh K AaKTHBHOM | dKU3HEHHBIX IIPOOIIEM;
JeSITeTbHOCTH - copmMHupoBaTh YMEHUS
TEXHOJOTUIECKON U | pacKphIBaTh coJiepiKaHue
COLIMAIbHOMI OCHOBOITIOJIATAIOIINX
HaIpaBJIEHHOCTH, OMOJOTUYECKNX  TEPMHHOB W
CIOCOOHOCTh MOHATUI: KW3Hb, KJIETKA, TKaHb,
WHUITUHPOBATH, Opras, OpraHm3M, BU]I,
TUTAHUPOBATh U | TIOMYJISIIIHSA, IKOCHUCTEMA,
CaMOCTOSITENTEHO Ouorenos, buocdepa; MeTadOIU3M
BBITIOJTHSITh Takyto | (0OOMEH BeIeCTB W TPEBpPAIICHUE
JIeSITENLHOCTD; SHEPIHH), rOMEOCTa3
- HMHTEpEC K Ppa3IU4YHBIM | (CaMOpEryJIsius), OMOCHHTE3
cdepam npodeccrnoHaIbHON | OeiKa, CTPYKTypHasi OpraHU3arHs
NeSITeTbHOCTH, KHBBIX CHCTEM, JIMCKPETHOCTH,
OBnaneHue CaMOpETyJISIIHS,
YHHUBEPCAITbHBIMU CaMOBOCIIPOU3BEICHHE
y4eOHBIMH (penponykuus),
MI03HABATEIbHBIMH HACJIE/ICTBEHHOCTD,
JNEHUCTBUSIMU: W3MEHUYUBOCTb,
a) Oa3oBble JIOTHYECKHE | DHEPrO3aBUCHUMOCTb,  POCT U
nelcTBUS: pas3BUTHE, ypOBHEBas
- CaMOCTOSITENIEHO | OpTaHHU3aIINs;
dbopMynupoBaTh u
aKTyaJIH3UpOBaTh

HaBLIKOB 110 IPOBCIACHHIO




npo0jeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHaBINBAaTh
CYILIECTBEHHBIN MpU3HAK
WIH OCHOBaHUs TUIS
CpaBHEHHUS, KIIacCUPUKALIUN
u 0000I1IeHHS; -
ONpeIETATh 11 () 031
NEeSITENIbHOCTH, 3aJ1aBaTh
napaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS;

- BBISIBIIATD
3aKOHOMEPHOCTHU u
MPOTUBOPEUUS B
paccMaTpuBaEMbIX

SIBJICHHUAX,

- BHOCHUTb KOpPPEKTHBHI B
ACATCIIbHOCTD, OLCHUBAThH
COOTBETCTBUE PE3YyJIbTATOB
noeiasaM, OLUCHHBATH PUCKHU
MIOCJIENCTBUN
JACATCIIbHOCTH,

-pa3BUBaTh KpeaTHUBHOE
MBIIIUICHHUEC IIpH PCHICHHUHA
JKU3HEHHBIX TTPOOJIeM

0) 0a3oBbIe
HCCJIe0BATEILCKHE
NeHCTBUS:

- BIIAJIETh HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM
51 MIPOEKTHOMN
IeITEIbHOCTH, HaBBIKAMM
paspernieHus po0Jiem;-
BBISABIIATE MPUYMHHO-

CIE/ICTBEHHbIE  CBSI3U U
aKTyaJIu3upoBaTh  3ajaady,
BBIJIBUTaTh THUIIOTE3Y €€

penieHus, HaXOJNUTh
apryMeHThI JUIS
JIOKa3aTelIbCTBA CBOHUX
YTBEPKICHUH, 3a/1aBaTh

napaMeTpsl U KpUTEpuu
pELIeHUS;

- aHAJIM3UPOBATh
MOJTy4YeHHBIC B X0J1e
peleHus 3a/1aun
pe3ynbTaThl,  KPUTHYECKH
OIICHHBATh X
JIOCTOBEPHOCTH,
IIPOTHO3HPOBATh

U3MEHEHUE B HOBBIX

YCIIOBHSIX;
- YMETh NIEPEHOCHUTD 3HAHUS




B TO3HABATEIbHYIO U
MPAKTUIECKYIO obnactu
KHU3HEICATEIILHOCTH;

- yMeTh HHTETPUPOBATH
3HaHUS W3 pa3HbIX
MPEAMETHBIX 00J1aCTeH;

- BBIIIBUTaTh HOBBIC WJICH,
npejyiarath OpUrHHAIbHBIC
TIOJTXO/IbI U PEIICHHUS;

- CIIOCOOHOCTD ux
HCHOJIL30BAHUS B
O3HaBaTEILHONU Hu

COIMAJIBHOM MPAKTHUKE

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOMCKA, aHAJIN3a U
WHTEPIpPETAINN
uHbOpMaIUU U
nH(pOopManoOHHbIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
npodeccrnoHaIbHOM
JeSTEeTbHOCTH

B o0JacTu LIEHHOCTH
HAYYHOT'O [TO3HAHHUS:
c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU u

OOIIIECTBEHHOW TPaKTHUKH,
OCHOBaHHOTO Ha JHAJIOTe
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;
COBEpIICHCTBOBAaHUE
SI3BIKOBOM M YHMTATEIbCKOMN

KyJIbTypbl KaK CpelCcTBa
B3aUMOJICUCTBUSA MEXIY
JIOJIEMH U TIO3HAHMS MUPA;
- OCO3HAHHE IICHHOCTH
Hay4YHOU JIeSITEILHOCTH,
TOTOBHOCTb  OCYIIECTBIISITh
MIPOCKTHYIO i
HCCJIEI0BATENIbCKYIO
eATEIbHOCTD
WHJUBUTyaJIbHO n B
rpynmre;

Osnagenue
YHUBEpCATbHBIMHU
y4eOHBIMU
MO3HABATEILHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJIAACTh HaBBEIKAMH

noJy4eHus uH(opMauu u3
VCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSTEIILHO
OCYIIECTBIIATh IIOMCK,
aHaJIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALINIO

UHPOpPMALIUK  PA3ITUYHBIX

- chopMupoBaTh YMEHHUS
pacKpbIBaTh coJiepiKaHue
OCHOBOIIOJIaraloIINX

OMOJIOTHYECKUX TEeOpHit u
THIIOTE3: KJI€TOYHOM,
XPOMOCOMHOH, MYTallHOHHOM,

9BOJIIOLIMOHHOM, IIPOUCXOKICHUS
KU3HU U YEJIOBEKa;

- chopMupoBaTh YMEHHUS
pacKpbIBaTh  OCHOBOIIOJArarolue
OMOJIOTHYECKHE 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T.
Moprana, H.M. Basunopa, O.
I'exkens, @. Mromnepa, K. bapa),
TPaHUIBI HUX TPUMEHUMOCTH K
KHUBBIM CUCTEMAM;

- IpuoOOpeTaTh OMBIT MPUMEHECHHUS
OCHOBHBIX  METOJIOB  HAY4YHOI'O
MO3HAHUS,  HUCIONB3YEMBIX B
OMoIOruu: HaOJIIOJEeHUS u
OIHCAHUS KHUBBIX CUCTEM,
MPOIECCOB Hu SIBJICHHUI;
OpraHm3allii ¥ TPOBEACHHUS
OMOJIOTMYECKOTO  JKCIIEpUMEHTA,
BBIIBIDKCHUS TUIIOTE3, BHISBICHHUS
3aBHCHUMOCTH MEXy
UCCIIeTyeMbIMU BEITMYMHAMU,
O00BsICHEHUS MOJTy4YEHHBIX
pe3ynbTaToB U (HOPMYITHPOBAHUS
BBIBOJIOB C  HCIOJb30BAaHUEM
HAy4YHBIX TIOHATHUM, TEOpU U
3aKOHOB;




BHJIOB u dhopm
NpeCTaBICHHUS;

- co3maBaTh TEKCTHI B
paznmuuHbIX  (opmaTtax ¢
y4ETOM Ha3HAYCHUS
uHbOpMAllUd ©  TENEeBOH
ayJIUTOPHH, BBIOUpAst
ONTUMAJIbHYIO bopmy
NpeCTaBICHUS "
BU3YaJTU3aIIH;

- OIICHUBATh
JIOCTOBEPHOCTb,

JETUTUMHOCTh

uHopManuu, ee

COOTBETCTBUE TIPABOBBIM U
MOPaJIbHO-3TUYCCKUM
HOpMaM;

- HCIOJIb30BaTh CPEJICTBA

nH(pOpPMaAITMOHHBIX "
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B  PEIICHUHU
KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX u

OpI‘aHI/IBaL[I/IOHHBIX 3aga4 C
cobmoieHneM TpeOoBaHMI

HPrOHOMUKH, TEXHHUKH

0e30IMacHOCTH,  TUTHEHBI,

pecypcocOepeKeHusl,

OPaBOBBIX U ITUYECKHUX

HODM, HOPM

UH(POPMALMOHHOM

0€30I1aCHOCTH;

-BIIA/IETh HaBBIKAMU

pacno3HaBaHMSA M 3aIIUTHI

uHpopManuu,

nH(}OpMaITMOHHOM

0e30MMacHOCTH JTUYHOCTH;
OK 04. DddexrtusHo | - TOTOBHOCTb K |- copMHpOBATH YMEHHUS
B3aMMOJIEHCTBOBATh U | CaMOPa3BUTHIO, BBIJICIISITH CYIIECTBEHHBIC
paboTaTh B KOJJIGKTHBE U | CAMOCTOSITEIBHOCTH U | IpU3HAKU  BUPYCOB,  KIJIETOK
KOMaH/Ie CaMOOTIPE/ICIICHHIO; POKapHOT " 9YKapuoT;

-OBJIaJIcHHE HaBBIKAMU | OJTHOKJIETOYHBIX u

y4eOHo- MHOTOKJIETOYHBIX ~ OPraHHU3MOB,

HCCIIEJ0BATEIbCKOM, BUJIOB, OMOTeoIIeH030B "

IIPOCKTHOM U COLMAJIBLHOMN | DKOCUCTEM; 0COOEHHOCTH

JIEATENHHOCTH;
Osnagenue
YHHBEPCATbHBIMU
KOMMYHHKATHBHBIMH
NIEUCTBUSIMU:

0) coBMecTHas
JIEATENHHOCTD:

-[IOHUMATh U HCIIOJIH30BATh

MPOIIECCOB  OOMEHa BEIIECTB H
[IPEBPALLEHUS DHEPIUU B KIETKE,
(dhoTOoCHHTE3a, TIJIACTUYECKOTO H
HEPTEeTHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, Melo3a,
OIJIOAOTBOPCHUA, Pa3BUTHA n
pPa3sMHOXKCHHUS, WHIUBHIYaTHbHOTO
Pa3BUTHUA OpraHui3ma
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MpEeUMYyIIECTBA KOMaHHON
" VHIMBUyaJIbHON
paboTHI;

- MIPUHUMATD e
COBMECTHOM JI€ATEIHLHOCTH,
OpraHU30BBIBATh u
KOOPJIMHUPOBATh JIEUCTBUS
o ee JOCTUKEHUIO:
COCTAaBJISITh IJ1aH
JNEUCTBUM,  paCIpPENeNsTh
poJIM C YyYETOM MHEHUU
Y4aCTHUKOB 00CyX/1aTh
pe3yJIbTaThI COBMECTHOM
paboTsl;

- KOOPJIMHUPOBATh u
BBINIOJIHATE  paboTy B
YCIIOBHSIX peanbHOro,
BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYILECTBIIATh
MO3UTUBHOE
CTpaTernyecKoe IMOBEICHUE
B Pa3JIMYHBIX CHUTYyalUsX,

NpPOSIBIISAITH TBOPYECTBO U
BOOOpaKeHUeE, OBITh
WHUITUATHBHBIM
OBiagenue
YHHUBEpPCATHHBIMU
PEryIsaTUBHBIMU
JEUCTBUSMU:

T') IPUHATHE CE0S U IPYTUX
JMIOJEH: - NPUHUMATh
MOTUBBl U apryMEHTHI

JIPYTUX JIOJEH IpU aHAIIN3E
pe3yJbTaTOB JIEATEIbHOCTH;
- IpU3HaBaTh CBOE MPaBO U
MpaBo JIpyrux JIoAed Ha
OIINOKH,

- pa3BHBaTh CIOCOOHOCTH
MOHUMATh MUP C MO3UIUHU
JPYTOro 4eJ0BeKa;

(oHTOTEHE3A), O60pBbOBI 3a
CYIIECTBOBAaHHUE, €CTECTBEHHOTO
otbopa, BH1000pa3oBaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB
K cpene OOWTaHWS, BIUSHUS
KOMITOHCHTOB IKOCUCTEM,
AHTPOIIOTEHHBIX ~ M3MCHEHUH B
JKOCHUCTEMAaX CBOEM MECTHOCTH,
KpYyroBOpoTa BEIIIECTB u
npeBpalieHue SHEPTUU B
ouocdepe;

- chopMupoBaTh YMEHHUS

MPUMEHSATh TOJIYyYCHHBIE 3HAHUS
UIsE OOBSACHEHUS OMOJIOIMUECKUX
MpOLECCOB W SIBICHUM, IS
MPUHATUS MPAKTUYECKUX
pElLICHUI B TTOBCEITHEBHOMN KU3HU
c LIEJTIBIO obecrieueHust
0€30MacCHOCTH CBOETO 37I0POBbSI U
3710pOBbSl  OKPYKAIOUIUX JIFOJIEH,
coOmroieHnst  3I0poBOro  oOpasa
JKU3HU, HOPM rPaMOTHOTO
MOBEICHUSA B OKpY Karoleun
IIPUPOJHOM  Cpele; IOHUMAaHHE
HEOOXOJIMMOCTH  HCIIOJIb30BaHMS
JOCTUKECHUI COBPEMEHHOMN
OuoJIOTM M OHMOTEXHOJOTMHA JUIS
palMOHAIBHOTO
MPUPOIOTIOIB30BAHUS;

OK 07. CoxmelicTBOBaTHL
COXPAHEHUIO OKPYKarOIIEen
CpeIbl,
pecypcocOEpeKeHHIO,
MPUMEHSITh 3HAHHSI 00
W3MEHEHUHU KJIuMaTa,
MIPUHIIHAITEI OEPEKITUBOTO
MPOu3BOICTBA, Y(HEKTUBHO
JIECTBOBATH
Ype3BbIYAITHBIX CUTYAIUIX

B obJsiacTn
IKOJIOTHYECKOr0
BOCIIMTAHUS:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKOU  KYJIBTYPBI,
IIOHUMAaHUe BIIUSTHUS
COIMAIbHO-3KOHOMUYECKHUX
MIPOLIECCOB HAa COCTOSIHUE
MPUPOAHON M COLIMAIBHOMU
cpenpl, OCO3HaHUE
TJI00ATLHOTO XapakTepa

- copMUpOBaTH yMEHHUS peEIIaTh
OnosIornyecKue 3aJ1a4H,
COCTaBIISITh TeHOTUITUYECKUE
CXEMBI CKPEIIMBAHUS JIJISI Pa3HBIX
TUIIOB HACJICIOBaHUS MTPU3HAKOB Y
OpPTaHU3MOB, COCTAaBJISATH CXEMBI
MEepeHoca BEIIECTB M DHEPrUH B
sKocucTeMax  (Lenmu  MUTaHW,
MUIIEBBIE CETH);

- chopMHupOBaThH
KPUTHYECKH

YMEHHI
OIICHUBATH
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9KOJIOTUYECKHUX MPOOIIEM;

- TJIAHUPOBaHUE u
OCYILIECTBJIEHUE JEHCTBUH B
OKpyJKaroliei cpeae Ha
OCHOBE 3HAHUA neneu
YCTOMYUBOIO pa3BUTHUL
YEeJI0BEYECTRA; AKTUBHOE
HETIPUSATUE JIEHCTBUM,
MIPUHOCSIIINX Bpenl

OKpY>Karollleil cpene;

- YMEHHME MPOTHO3UPOBATH
HEeOIaronpusITHBIE
9KOJOTHYECKHE
IOCIICICTBHS
MPEINTPUHUMAEMBIX
JIEUCTBUM, NPENOTBpaLIaTh
HX;
-paciupeHue
JIeSITeIbHOCTH
3KOJIOTHYECKOM
HaIpaBJIE€HHOCTH;
- OBJIJICHUC
y4eOHO-
HCCJIeI0OBATEIbCKOM,
MPOEKTHOM W COLMAJIbHOM
JIeSITCIIEHOCTH;

OIIbITa

HaBbIKaMH

nHpopManuo  OMOJIOTHYECKOTO
coJiep KaHus, BKITIOYAIOIITYIO
TICEB/IOHAYYHBIC 3HaHUS u3

Pa3IMYHBIX UCTOYHUKOB (Cpe/ICcTBa
MaccoBOoW HWHGpOpPMAIMK, HAYyYHO-

MOMYJISIPHEIE MaTEepHAIIbI);
WHTEPIPETHPOBATH ITHYECKHUE
ACTICKTBI COBPEMEHHBIX
HUCCIIEIOBAHUI B OuoJIoruy,
MEIUIIHE, OMOTEXHOJIOTUY;
paccMaTpuBaTh rI00aTbHBIC
9KOJIOTMUECKUE poOIeMbI

COBPEMEHHOCTH, (hOPMHPOBATH 1O
OTHOILICHUIKD K HUM COGCTBCHHYIO
MIO3HIINIO;

- chopMupoBaTh YMEHHUS
cOo3/1aBarh COOCTBEHHEIE
MUCbMEHHBIC u YCTHBIE
COOOIIIeHNS Ha OCHOBE
Oouosiornyeckoil mHboOpMaLUU U3
HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO UCIIONIb30BATh

MMOHSATUHHBIN anmapar OMOJIOTHH.

[IK 3.5. KonTposimpoBarh
KauecTBO paboT Mo
MOHTaXYy, HAJIAJIKE
TEXHUYECKOMY
00CITy’)KUBaHUIO CUCTEM H
CPEICTB aBTOMATHU3AIINH,
BBITTOJTHSIEMBIX
NMOAYUHCHHBIM ICPCOHAJIOM
1 COOJIIOICHHE HOPM
OXpaHbl TpyAa U
OEpEKITUBOTO
MIPOU3BOJICTBA

- YMETb IIPOrHO3UPOBATh
HEeOJIaronpusATHBIE YKOJIOTHYECKUE
MOCJIEACTBHS  ITPEANPUHUMAEMBIX
JNENUCTBUMN, TPEAOTBPAIATh UX;




2 CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIATIIIMHBI

2.1. O0bem 00meo0pa3oBaTeILHON IMCHUIJIMHBI M BUAbI y4e0HOI padoThI

Bup yueOHoii paboTnbl O6bem yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUIINHBI 78
OcHOBHOeE co/iep:KaHue 56
B TOM YHCJIC:

TEOPETUUYECKUE 3aHATHS 42

MPAKTUYECKUE 3aAHATHUS 14
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COACPKAHUE 22
B TOM YHCJIC:

TEOPETUYECKUE 3aHATHS 6

IIPAKTUYECKUE 3aHATUS 16
[IpomeskyTouHas arrecrauus B gopme
nu(ppepeHPOBAHHOIO 3a4€eTa




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, OuoHuka, reHoreorpadus u ap. Ponmp um mecrto Ouonorun B
(hOpMHUPOBAaHMHM  COBPEMEHHOM HAayYHOM KapTHHBI MHpa. 3JHAUYCHHUE
Oouosiornyeckux 3HaHuUU. Mcropus Ouonorumu. 3HAYEHHE IUTOJIOTUU IS
pa3BuTHg OHMONOTMM ¥  TO3HAHUS NPUPOABI. MeToapl  IUTOJOTHH:
MHUKPOCKONHUS, XpomaTtorpadus, 31eKTpodopes3, 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  OMOCHUCTEM:  MOJEKYISPHO-TEHETHUYECKU,  OpPraHOMIHO-
KJICTOYHBIA, OPraHU3MEHHBIN, IIONYJIALUOHHO-BUIOBOM, HSKOCHUCTEMHBIN
(buoreonenoTuueckuii), 6uochepusii. Hayku, msydarorniue OHOJIOTHYECKHE
OOBEKTHI Ha pPasHBIX YPOBHSAX OpraHu3anuu ku3HU. OOIas XapakTepUCTHKA
KU3HHU, CBOMCTBA KUBBIX cucTeM. [Iporeccsl, mpoucxopsiye B OMocucTemMax.

OK 02

Tema 1.3. buojgorunuecku
BAaJKHbIE XMMUYECKHE
coeIMHeHus

Conep:kanue y4eOHOro MaTepuasa

XUMHUYECKUA COCTaB KJIETKUM. HeopraHudeckue BelleCcTBa KIETKH, HX
Oouosornueckasi posib. OpraHuyeckue BeIlIecTBa KIETKW. buosormveckue
nonumepsl. benku. Ctpykrypa u QyHKIMH OeNKOBOW MoOJeKybl. DepMeHTHI,
MIPUHITAIT UX TCUCTBUS. 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
MpOKapuoTHYeCKOM KkieTku. OCOOEHHOCTH CTpOeHUs TerepoTpodHON u
aBTOTPO(DHONW TMPOKAPUOTHYECKUX KIIeTOK. CTpoeHHe IuTa3MaTHYeCKOn
MeMOpaHbl. TpaHCOPT BeEHIECTB Yepe3 IUIa3MAaTUYECKyr0 MeMOpaHy:
MACCUBHBIA M aKTUBHBIA. DHJOIUTO3: MHHOUUTO3, (Haromuro3. 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 KiIeTku. 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 KryTUkU. CTpoeHune 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 um PHK. CrpoeHne HyKJI€MHOBBIX KHCIIOT.
Hykneotuasl.  KommemeHTapHble  a30THCTbIE  OCHOBaHMs.  [IpaBuio
Yapradhda. Crpykrypa JHK — ngBoitHas croupanb. MecTOHaXOXACHHE W
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  perumnkanuu  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

ACCUMMIISIIS U TUCCUMUJISILIUA — IBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIA H TETepOTPO(dHBINA, a’poOHBI W aHAIPOOHBIN.
DOHepreruyeckoe oOecreyeHne KieTku: npeBpamieHne AT B 0OMEHHBIX
nporeccax. epMEeHTATUBHBIN XapaKTep PEaklnii KIETOYHOTO METaboIu3Ma.
[TepBrUYHBII CHHTE3 OpraHUYECKHX BELIecTB B KieTke. [Inactuueckuil oOMeH.
dortocuHTe3.  XEeMOCHHTE3.  AHa’pOOHBIH  JHEPreTHYECKUH  OOMEH.
AHa’poOHbIe opraHusMbl. bpokeHue, aBTOTpO(HBIA U reTepoTPOGHBINA 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. {uddepeHnuanus KISTKH U apecT KIETOYHOTo IuKia. [lenenue
KJIeTKA — MUTO3. CTaguu MUTO3a U MpoucXoAsiue npouecchl. Kapuokunes u
LUTOKMHE3. buonormueckoe 3HayeHWe MUTO3a. MeWo3 — peayKIMOHHOE
nenenue kinetku. Ctaaum Meiio3a. Meiio3 — 0CHOBa MOJIOBOTO Pa3MHOKEHUS.
IloBenenne xpomocoM B Meroze. Kpoccunrosep. buonormueckuii cmslicia
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. Kononuanvhvie opeanusmuvl. Muozoxnemoumsie
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 KIOHAJIBHO-CEIEKTHBHOIO
ummyHnurera I1. Jpiauxa, .M. Meunukosa.

Teopus knoHanbHO-ceNeKTUBHOrO MMMyHuTeTa [1. Opnuxa, .M. Meunukoga.
Nudexnumonnsie 3a001eBanus U dnuaeMus. BaxHelre S1uaeMiu 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 3.5

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, eecemamueroe pasmMHOIICeHUE, d)paZMeHmauuﬂ,
KJIIORUpoesarue. Ilonosoe PA3ZMHOIICEHUE.

CDOprl PA3ZMHONCEHUS OP2AHU3MOE U3YHAEMCA HA npumepe opcanusmda.

OK 02
IIK 3.5

Tema 2.3. OuTOreunes
JKUBOTHBIX U YeJI0BEKAa

Conep:xanue yueOHOro MaTepuasa

OK 02
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l'amerorenes y xuBoTHBIX. Criepmartorene3 u ooreHe3. CTpOeHUE MOJOBBIX
kiIeTok. OIUIOZOTBOpeHHE W AMOpPHOHANBHOE  pa3BUTHE  >KUBOTHBIX.
[TapTenorene3. OMOpuworeHes (Ha mpuMmepe JaHnerHuka). Craguun
HMOpHOTeHe3a.

Tema 2.4. OuToreunes
pacTreHui

Conep:xkanue y4yeOHOro Mmarepuasa

I'ametodpur wu cnopodur. 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

'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€HETHUKU: 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 3.5

Tema 2.7. Bzanmoaeiicteue
T¢HOB

Conep:xkanue y4yeOHOro Mmarepuasa

OK 01
OK 02
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T'emoTunn kak 1emocTHAsE cHCTeEMa. MHOKECTBEHHOE JIEHCTBUE 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/1e0BaHKHe IPU3HAKOB 3akonsl T. Moprana. CuensieHHOE HacjledOBaHUE TE€HOB, HapyIICHUE OK 01
CUEIUIEHUs1. XpOMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. I'eHeTmueckoe OK 02
KapTUpPOBaHHWE XpOMOCOM. Mcrosp30BaHWe KPOCCHHTOBEpA I COCTABICHUS IIK 3.5
TEHETUYECKUX KapT XPOMOCOM.
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Ilpakmuueckoe 3anamue Ne 3 Cyennennoe nHaciedosanue nPpu3HaAKos
Pewenue  3a0au  Ha  onpedenenue  8epPOAMHOCMU  BO3HUKHOBEHUS.
HACNeO0CMBEHHbIX NPU3HAKO8 NpU CYUENJIeHHOM HACIe008aHUU, COCMAGIeHUe
2EHOMUNUYECKUX CXeM CKPEeUUBAHUSL.
I'enemuueckue 3adauu Ha onpedeneHue BepPOAMHOCIU  BO3HUKHOBEHUS]
HAc1e0CmEeHHbIX NPUSHAKO8 NPU CYENIEHHOM HACIe008AHUL Y Yel06eKd.
Tema 2.9. I'eneTnka nosua Conep:kanue y4yeOHOro MaTepuasa
XpOMOCOMHBI MEXaHU3M OIpeAeTeHHUs] TMojia. AYTOCOMBI U IOJOBbBIE
XpOMOCOMBI. ['OMOraMeTHBIi W reTreporamMeTHbld ToJ. | 'eHeTmyeckas
CTPYKTYypa MOJIOBBIX XpoMmocoM. HacnenoBaHue 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. 'eHeTHKa
yeJ0BeKa

Conep:kanue y4yeOHOIro MaTepuasa

Kapuorun  uenoseka. Meronsl HA3Y4YEHUS FEHETUKA  YEJIOBEKA:
reHeaJoTU4YeCcKuid, OJIU3HELOBBIA, IIUTOTCHETUYECKHH, OHMOXUMHYECKHUH,
HOHYJIHI_[I/IOHHO-CTaTI/ICTI/I‘IeCKI/Iﬁ. HaCJIe,Z[CTBeHHBIG 3a6OJIeBaHI/I}I YCJIOBCKA.
I'enHpie W XpoMOCOMHBIE OOJIe3HM 4YelloBeka. boje3Hw ¢ HaciueiaCcTBEHHOH
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  ompeAeNeHHE  BEPOSTHOCTH  BO3HUKHOBEHHUS
HACJICACTBCHHBIX TIPU3HAKOB, HUCHOJB3Yyd MCECTOAblI TCHCTUKHU UYCJIIOBCKA,
COCTaBJICHHE T€HOTUIMYECKUX CXeM CKperuBaHus. [IpeacTraBieHue yCTHBIX
COOOIIIEHUH C MPEe3eHTAIEH O HACIIECTBCHHBIX 3a00JICBAHUSX YETTOBEKA.

Tema 2.11. 3aK0HOMEPHOCTH

Coaep:xxanue yueOHOro MaTepuaJia

H3MEHYNBOCTH BszaumopeiictBue reHotuna W cpenbl Opu  GOpMUPOBaHUU (PEeHOTHMA. 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).
Monudukarnonsas, win ¢GeHoTUrnuyYeckass M3MEHYUBOCTh. Poiib cpenbl B
MOU(PHUKAITMTOHHOM U3MEHYUBOCTH. Hopma peakuuu MpU3HAaKa.
Bapuanuonnslii  pan W BapualMOHHAs ~ KpuBas.  XapaKTEepPUCTHKA
MOAU(DHUKAITIOHHON U3MEHUHUBOCTH.
HacnencrBennasi, wiaM TeHOTHUNHMYECKas H3MeHYMBOCTh. KomOumHaTHBHas
U3MEHYUBOCTD.
MyTauroHHass W3MEHYUMBOCThb. 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 I10 CEJIEKIINH, COCTABJICHNE T€HOTUITNYECKUX
CXEM CKpeIlUBaHUsI.
Pa3nen 3. Teopusi 3BoJI0O0MH 10
Tema 3.1. HcTopus Coaeprxanue 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 CHHTETHYECKOM

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
JJIEMEHTApHBIN JBOJIOLMOHHBIN Marepuai. Ilomynsanus kak snemeHTapHas
€MHMIIA YBOJIIOLINH.

JBwxynme cuibl  (pakTopbl) sBoMOUMH. MyTalMOHHBIA Mpolecc |
KOMOWHATHBHAsI  M3MEHYMBOCTh. Mwurparusa.  M3omsimuss  momysisiuii:
reorpaduueckas (IpoCcTpaHCTBEHHAs ), Ouosorndyeckas (penpoayKTHBHAS).
EcrecTBennblii oT00p — Hampammsomuil ¢axkrop sBomtonuu. boprba 3a
CYIIECTBOBAaHME KaK MEXaHU3M JEWCTBUS €CTECTBEHHOro oTOopa B
nonynsanusax. Bug um ero kpurepun (mpusHaku). BumooOpasoBanue Kak
PE3YJITaT MUKPOIBOJIIOLIMH.

OK 02

Tema 3.3. Makpo3BoJIIOnUs

Conep:kanue y4eOHOIro MaTepuasa

Maxkpoossosmorus. @opmbl 1 OCHOBHBIE HampaBJIeHUsT MakpodBoonun (A.H.
CesepruoB). Ilytn nmoctuxeHuss OHWOJOTHYECKOTO Iporpecca: apomopdos,
uaroaganTanus, odmas aereHepanus. MeTobl N3yd4eHUs MaKpOIBOJIOLUH.
3akoH 3aponpimeBoro cxoactBa (3akon K. bapa). buorenerndeckuii 3akoH
(3. T'ekkens, . Mromiep). 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 MeTaboau3Ma. DBOOLUS NEPBhIX KIIeTOK. [IpoKapHoThl 1
sykapuoThl. [IporcxoxkaeHre MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHME
OCHOBHBIX HAapCTB 3YKapUOT. OcHOBHEIE YCPThI 3BOJONHUU 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. Ilpoucxo:xaenne
YyeJI0BeKa — AaHTPONOIeHe3

Coaep:xaHue yueOHOIro MaTepuaJia

AHTpOIoNIoTHs — HayKa o 4esoBeke. CucreMaTH4ecKoe MOJI0KEeHHE YeIoBeKa.
CxoncTBO 4YenoBeKa € JKMBOTHBIMU. OTIMUMS 4YEJIOBEKAa OT IKUBOTHBIX.
[IpsiMoxokeHNEe M KOMIUIEKC CBSI3aHHBIX C HUM MpH3HAKoB. PasBurtue
TOJOBHOIO MO3ra W BTOpOMl cHUrHalbHOM cucTeMbl. COOTHOLIEHHE
OMOJIOTMUECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaguU aHTpONOreHes3a. [IpUONUTEKM — NpPEeIKH 4YeIoBeKa U
4eN0BeKOOOpa3HbIX 00e3bsH. [IpoToaHTponm — MpenlIecCTBEHHHK YelOBeKa.
ApxaHTponn — JApeBHeWMil 4yenoBek. IlaseoaHTpon — IpeBHUI 4YETOBEK.
Heoantponm — d4enoBeK COBPEMEHHOrO THIA. OJBOJIOIUS COBPEMEHHOTO
yenoBeka. YemoBedeckue packl. OCHOBHBIE OOJBIINE pachl: €BPOMEOUIHAS
(eBpa3miickasi), Herpo-aBCTpajioujHas (PKBaTOpUalbHAs), 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.

3amuTa 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. [IpucmocoOiieHusl 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. OKOJOrM4eckue xapakrepuctuku nomymsiuuu. CoolmectBa U
skocucteMbl. buonenos m ero crpykrypa (B.H. CykaueB). Csa3u Mexnay
opranuzMamu 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, cood1eCTBA, IKOCHUCTEMbI

Tpoduueckue nenu u cetn. OCHOBHBIEC TTOKa3aTeNM dKOcucTeMbl. bromacca u
NpoaAYyKIHA. DKOJIOTHYECKHE nupamMubl 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. Pazputue npencrasiennii 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.
Purmuanocts  sBnenuid B Ouochepe. KpyroBopoTel  Bemects U
OMOTCOXMMHUYECKHE  [UKJIBL.  [J00albHbIE  JKOJOTMYECKHE  MPOOIEMBI
COBPEMEHHOCTH U MTyTH UX PEIICHHS.

OK 01
OK 02
OK 07
IIK 3.5
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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 2casa 6
ammocqbepe C60€20 pecuorHa nposICU6aHUA

Tema 4.4. Biiusinue

Conep:xanue yueOHOro MaTepuasa

AHTPONOTeHHbIX (PAKTOPOB HA - OK 01
Grocdepy AHTpOINOreHHbIE BO3ZCHCTBUA  HA ouoctepy. 3arps3HeHHs] KaK BH]I OK 02
AHTPOTIOTEHHOTO BO3JEHCTBHS (XHUMHUYECKOe, (hHU3MUecKoe, OMOIOTHYECKOe, OK 04
OTXOJIbl TPOU3BOJCTBA M MOTpeOsieHHus1). AHTPONOIeHHbIE BO3JEHCTBUS Ha OK 07
atMocthepy. BozmelictBus Ha tumpocdepy (3arpsi3HEHHS U MX HCTOYHHUKH, 11K 3.5
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 cocrapisitomiye. MakTOPsl, MOJOKUTEIHLHO U OTPHUIATEILHO OK 01
¢axTopoB Ha 310poBbE BIMSIOIINE HA OpraHW3M 4YejoBeKa. BpeiHble MPHUBBIYKH: TMOCIEACTBHS M OK 02
1610BEKA npodunaktuka. [IpobiemMa TEXHOTEHHBIX BO3JCHCTBUI Ha 3I0POBbE YEIOBEKA ICI)E ;)75

(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.

[MpunaIMIBEl GopMUpOBaHUs 3M0pOBhecOEperaromiero 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 3.5

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
UMEET MevYaTHbIE, JIEKTPOHHbIE 00pa3oBaTeNbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH

1. buonorus. 11 kmacc : yuyeOHUK st 00pa3oBaTENbHBIX OpraHU3aMi : 0a30BBIN
ypoBens / 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 : HENOCPEACTBEHHBIMN.

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 //
O6pa3zoBarenpHas 1atdopma IOpaitit [caiit]. — URL: https://urait.ru/bcode/530646 (mata
obpamenus: 14.03.2023).c.

3.2.2 JlonoJiHUTE/IbHbIE HCTOUHUKH

1. buonorusi :  y4eOHMK ¥ TPAKTUKYM I CPEAHET0  MPOQECcCCHOHATHHOTO
obpazoBanusi / B. H. Speirun [u ap.] ; mox penakumeit B. H. Speiruna. — 2-e u3n. — Mockga :
WznarensctBo HOpaiit, 2023. — 378 c. — (IIpodeccuonanbuoe obOpazosanme). — ISBN 978-5-
534-09603-3. — Texcr : snmekTponHbIi // O6pazoBarensHas miargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/511618 (nara obpamenus: 14.03.2023).

DJIeKTPOHHBbIE U3IAHMS
buonorus. 10-11 kimacc (yrmyOneHHYH ypOBEHB): Y4eOHUK NJisi CpEIHEro o0Iiero odpazoBaHUs
/B.H.Speirun [u np.]; mox obmewt penakuueit B.H.fpeiruna.- 2-e uzn. — Mocksa: M3gaTenbcTBO
HOpaiit, 2022. — Tker: anexktpoHHbIN // OOpazoBatensHas minardopma FOpaiit [caiit.]. — URL:
yttps://urfit.ru/bcode/50924
Oo6yxoB./[.K. buosnorus: KJIeTkd U TKaHH: y4eOHOe MOocoOue JUIsl CpeiHero MpoQecCuoHaIbHOTO
obpazoBanus /II.K.O6yxoB, B.H.KupunenkoBa. — 3-e¢ wusm., mepepad. U mom. — Mockga:
WznarensctBo IOpaiit, 2022. — 358 c. — ISBN 9785-53404994/ - Tekct: 37€KTpOHHBIH //
O6pazoBatenpHas wiardopma FOpaiirt [caiit.]. — URL:https://urait.ru/bcodt/494034
buosnorust: yaeOHUK 1 TPaKTUKYM JIJIs1 CpeiHero npodeccruoHaabHoro oopazosanwus /B.H. Apeirun
[u np.]; mon penakuueit B.H.fpsiruna. — 2-e u3a. — Mocksa: U3garensctBo FOpaiit, 2022. — 378
c. — (Ilpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09603-3 — TekcT: 3JI€KTPOHHBIN//
OobpazoBarenbHas mnatdopma FOpaiir [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 3.5
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 3.5 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
CHCTEMaM;

OK 01, OK 02, OK 04, OK
07, 1IK 3.5

bapa), TPaHUIIBI ux
INPUMCHUMOCTH K >XHBBIM
cucTeMawm;

- YMETh BBIZICIIATh
CYILIECTBCHHBIC MPU3HAKH
BHUPYCOB, KIJIETOK MPOKAPHOT
A DYKApHUOT; OJHOKJIECTOUYHBIX
u MHOT'OKJIETOYHBIX
OpPraHu3MOB, BUJOB,
OHOreoIeHO30B U DKOCHCTEM;
O0COOCHHOCTH MIPOLIECCOB
oOmeHa BEIIIECTB u
NpEeBpaLlleHUusT DJHEPIUH B
KJIETKE, dboTocuHTE3A,
MJIaCTHYECKOTO u
SHEPTEeTUYECKOTO oOMeHa,
XEMOCHHTE3A, MHTO3a,
Melio3a, OTUI0/IOTBOPEHHS,
pa3sBUTHS H Pa3MHOXKCHU,
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 3.5

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
KOMIIOHEHTOB JKOCHCTEM,
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 3a/1a4H,
COCTaBJISITh TE€HOTUITHYCCKHE
CXEMBI  CKpCIIMBAHMS IS
pa3HbIX THIIOB HaCIlICOBAHUS
IPU3HAKOB Yy OPraHu3MOB,
COCTaBJISITh CXEMBI IMepeHoca
BEIIECTB M  DHEPIUH B
9KOCUCTeMax (IeNu MUTaHMUS,
TIUIIEBBIE CETH),

OK 01, OK 02, OK 04, OK
07,1IK 3.5

yMeeT pemiaTh
OMOJIOTHYECKHEe  3aJayu,
COCTaBJISITh

FEHOTHIIMYECKUE  CXEMEI
CKPEIMBAHMS JUTS Pa3HBIX
THIIOB HacJaeI0BaHUS

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

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

- YMETh
CoJIep)KaHue

pacKpbIBaTh

yMeeT
CoJIep)KaHue

pacKpbIBaTh

Vel onpoc o TeMam 2.1-2.7
ITpakTrnueckue 3anstust Ne 1-6




OCHOBOIIOJIAraroInuX
OMOJIOTUYECKHX TEOpHH |
THIIOTE3: KJICTOYHOM,
XPOMOCOMHO,
MYTallHOHHOM,
3BOIIOIIMOHHOIA,
MIPOUCXOKICHUS
YeJI0BeKa;

OK 01, OK 02, OK 04, OK
07, 1IK 3.5

KHN3HH H

OCHOBOIIOJIAraroIruX
OMOJIOTUYECKUX TEOPHH H
THIIOTE3: KJIETOYHOMH,
XPOMOCOMHO,
MYTallUOHHOM,
SBOIIOIIMOHHOIA,
MPOUCXOXKICHUSA KU3HU U
YeJI0BeKa;

- YMETh MPUMEHSATH
MOJIYYCHHBIC ~ 3HAHUSA  JJIA
00BACHEHUSA OHOJOTHYECKUX
MPOLIECCOB W SBJICHWH, IS
MPUHATHUS MPaKTUYECKHUX
pellleHu B TIOBCEAHEBHOM
SKU3HU C LIEIBI0 00eCIIeUeHN

yMmeeT MIPUMEHSATH
MOJyYCHHBbIC 3HAHUS IS
00BACHEHHUS
OMOJIOTHYECKHX
MpOIECCOB U SBJICHUMH,
IS TPUHSATHUS
MPAKTUYECKUX PEIICHUN B

[TpakTnueckue 3anstus Ne 7-15

0e30MmacHOCTH CBOErO | MOBCEIHEBHOM JKM3HU C
3JI0POBbSI u 3JI0pPOBBS | TIETBIO obecrieueHus
OKPY>KaOIINX Tojei, | 6e3onmacHOCTH CBOETO
cOOJTIO IeHHST 3I0POBOTO | 3IOPOBbSI U 370POBBSA
oOpa3za KU3HH, HOPM | OKPYXaIOLIUX JOJIEH,
rPAaMOTHOTO  TIOBEACHHUS B | COOJIIOJICHHUS  370POBOTO
OKpY>Karolen MPUPOJHON | oOpa3a  KU3HU, HOPM
cpene; MMOHUMaHUE | TPAMOTHOTO TIOBEJICHHS B
HEOOXOIUMOCTH OKpYKarolle MpUpOIHON
WCIIOJIH30BaHUs JTOCTHIKCHHH | cpere; MMOHUMaHHNe
COBPEMEHHON OHOJIOTMU | | HEOOXOAMMOCTH
OMOTEXHOJIOTHI JUTSL | MCTIOJTh30BAHUS
PAMOHAIIBHOTO JIOCTUKEHU N
MIPUPOIOTIOIB30BAHHS; COBPEMEHHOUN OMOJIOTHH U
OK 01, OK 02, OK 04, OK OHMOTEXHOIOTHIA IS
07,IIK 3.5 palMOHAIBHOTO
MPUPOIOTIOIB30BAHMS;
- YMETh KPUTUYECKH | YMEET kputuuecku | [Ipaktuueckue 3austust Ne 7-15
OLICHMBATH nH(}OpMAIUIO | OLICHUBATh HWHGOPMAITUIO
OMOJIOTUYECKOTO OMOJIOTUYECKOTO
COJIepKaHUs, BKIIOYAIOIIYIO | CONEPIKaHUS,
MICEB/IOHAYYHbIE 3HAHUS U3 | BKIIOYAIOIIYIO
Pa3IUYHBIX HMCTOYHHUKOB | TICEBJIOHAYYHBIC  3HAHUS
(cpenctBa u3 Pa3IMYHBIX
MaccoBOM nH(popMaInu, | ICTOYHUKOB (CpeaIcTBa
Hay4HO- MOMYJISIPHBIE | MAacCOBOM  MH(OpManwu,
MaTepHabl); Hay4HO- MTOMYJISIPHBIE
WHTEPIPETUPOBATH MaTepHabl);
ATUYECKHE aCreKThl | HHTEPIIPETUPOBATh
COBPEMEHHBIX HCCJIEAOBAHUM | A TUYECKUE ACIEeKThI
B OWONOTHH, MEAUIIMHE, | COBPEMEHHBIX
OMOTEXHOJIOTHH; UCCIIeI0BAHU I B
paccMaTpuBaTh TJ00aTbHBIE | OMOJIOTHH, MeIuLHE,
HKOJIOTHYECKUE  TpoOIeMbl | OMOTEXHOJIOTUH;
COBPEMEHHOCTH, paccMaTpuBaTh




dbopMHUpOBATH
OTHOIICHUIO K
COOCTBEHHYIO TIO3HUIIHIO,
OK 01, OK 02, OK 04, OK
07,TIK 3.5

o
HHUM

ry100anbHbIe
HKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH,
dbopMupoBaTh o
OTHOUIEHUIO K  HHM
COOCTBEHHYIO MO3UIIHIO,

- YMETh CO3/1aBaTh
cOOCTBEHHBIE MHCbMEHHbBIE U
YCTHBIE  COOOINECHUS  Ha
OCHOBE OHOJI0rn4ecKon
uH(pOPMAIIUK U3 HECKOJIBKHX
HUCTOYHUKOB, IrpaMOTHO
WCIIOJIb30BaTh  MOHSITUHWHBIN
amnmapaT OMOJIOTHH;

OK 01, OK 02, OK 04, OK
07, 11K 3.5

yMeeT
COOCTBEHHBIC
MHCbMCHHBIE U YCTHBIC
COOOIIeHUsT Ha OCHOBE
OMOIOrHUeCKOoi
uHpopmaruu u3
HECKOJIbKMX HCTOYHHKOB,
rPaMOTHO  HMCIOJIb30BaTh
MOHATUNHBIN arrapar
OHOJIOTHH;

CO31aBaThb

[IpakTnueckue 3ansatus Ne 7-15

- yMeTb MNPOTHO3UPOBATH
HeOIaronpusiTHIC
DKOJIOTHYECKHUE IIOCIICICTBHS
MPEANPUHUMAEMBIX
JIEHUCTBUMH, NpeNOTBpaILATh
HX;

OK 01, OK 02, OK 04, OK
07,IIK 3.5

yMeeT opopMIIATH
NpPaKTHYECKHE 3aHATUS U
JIeNaTh 110 HUM BBIBOJIBI

[IpakTnueckue 3ansatus Ne 7-15

NprodpecTH ONbIT:

npuobpecTu OTIBIT
IPUMEHEHUS OCHOBHBIX
METOJ/IOB HAyYHOTO IMO3HAHMUS,
HCIIOJIb3YEMBbIX B OHOJIOTHH:
HAOJIONEHUST W  ONHCaHUS
JKUBBIX CHCTEM, IIPOILIECCOB U
SBJICHUW; OpraHu3aluu H
MPOBEJICHUST OMOJIOTHIECKOTO
AKCTIEPUMEHTA, BBIIBHKCHUS

TUTIOTE3, BBISIBIIATD
3aBUCUMOCTH MEXIY
UCCJIEYEMbIMU BEJIUYMHAMU,
OOBSCHATH MOJIy4CHHBIE
pe3ynbTaThl u
dbopMynupoBaTh BBIBOABI C
UCIIOJIb30BAHUEM  HAYYHBIX

MOHATHI, TEOPUI U 3aKOHOB;
OK 01, OK 02, OK 04, OK
07,1IK 3.5

HMECT OIIBIT NMPHUMCHCHUIA

OCHOBHBIX MCTOI0B
HAay4YHOI'O IIO3HAHUs,
HCIIOJIb3YCMbBIX B

OuoJIoruy: HaOIIOIEHUS U
OTIMCAHUS KUBBIX CHUCTEM,
MPOIECCOB U  SIBIICHUM;
OpTraHu3aIuu u
POBECHUS
OMOJIOTUYECKOTO
JKCIIEPUMEHTA,
BBIJIBIDKEHUS
BBISIBJISITH ~ 3aBUCHMOCTH
MEXIYy  HCCIEAYEeMBIMH
BEJIMYMHAMHU, OOBICHSITDH
MOJTy4YEHHBIC PE3YJIbTAThI
u dbopMyIupOBaTh
BBIBO/IBI c
HCIIOJIb30BaHNEM
HAaYy4YHBIX MOHATHH,
TEOPUI U 3aKOHOB;

THIIOTE3,

[TpakTnueckoe 3ausaTus Ne 15
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