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Pabouas mporpamma yueOHoi mucturummabl BJ[.09 Buonorus paspaborana Ha OCHOBaHUU
(benepanbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTENLHOIO CTAaHAAPTa CPEIHEr0 MPOQEeCCHOHATBHOTO
obpazoBanust 1o crneuuanbHoctd 11.02.17 Pa3zpaGoTka >IEKTPOHHBIX YCTPOMCTB M CHCTEM,
yrBepkeHHOrO Ilpukazom Munnpocsemenus Poccun ot 02.06.2022 Ne 392, yyeGHoro miana mo
porpaMme IMOATOTOBKH CITEIIHAUCTOB CPEJHEro 3BEHA, B COOTBETCTBHM C PexoMeHIanusMu 110
OpraHu3alluy TOJYYEHUSI CPEJAHEro odmiero oOpa3oBaHUs B Ipelesiax OCBOCHHUS 00pa30BaTEIBHBIX
porpamMM CpeaHero mpodeccHoHAIBHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOMIET0 0Opa3oBaHHS C
ydeToM TpeOoBaHUH (enepaabHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB IIOIy4aeMOM
CHEIHUAIBbHOCTH  CpeAHEro  mnpodecCHoHaIbHOTO  oOpa3zoBanus  (muceMo  JlemaprameHrta
TOCYJapCTBEHHON TMOJNUTUKM B  cdepe cpeaHero mpopecCHOHAIBHOTO  00pa3oBaHUsA U
npodeccronanbHoro ooyuenus Munucrepersa [Ipocerenus PO ot 01.03.2023 Ne 05-592).

CocraButens: OdennueBa W.M., mpenogaBatens Koysiemka HWHGOPMAUMOHHBIX TEXHOJIOTHH U
3KOHOMMUKU

Pabouast mporpamMmma yueOHOM TUCITUTIITMHBI paCCMOTpeHA U 0j00peHa Ha 3aceganuu [[K
00111e00pa3oBaTeNbHBIX U TYMaHUTAPHBIX TUCIUILINH

ITporokon LIK Ne 10 ot 03.07.2023 1.
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COIEPKAHHUE
Oo0umas xapakrepucTuka padoyeii mnporpaMmMbl 00111€00pa30BaTEIbHON TMCUMIIINHBI
«buosiorus»

CTpykTypa M cogep:kaHue 0011e00pa3oBaTeIbLHON AU CHUNITTHHBI
«buosiorus»

Yci0Bus peajM3anui NporpaMMsbl 00111e00pa3oBaTeIbHOM JUCIUTITTHHBI

KoHTpoJb 1 oueHKa pe3y/1bTaTOB 0CBOEHUs 00111e00pa30BaTeJIbHOM JMCHUTITIHHBI



1. OBIIASI XAPAKTEPUCTHUKA TIPUMEPHOM PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOMN JUCHUILINHBI «BHOJIOT USI»

1.1. MecTo TUCHUIIMHBI B CTPYKTYpe o0pa3oBarejbHOi nporpammbl CITO

OOmeobpa3oBarenbHas jaucuuiuinHa  «buonorus» wm3ydaercs Ha 0a30BOM  ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4YeOHOTrO IUIaHAa OCHOBHOW MPOQEeCcCHOHAIBHON 00pa3oBaTeIbHOM
nporpaMmmbl B cootBerctBuu ¢ ®I'OC CIIO 09.02.07 09.02.01 - KoMmbprOTepHBIE CHCTEMBI H
KOMILICKCHI.

TpynoemkocTs aucuumiuHbel «buonorus» Ha 0a30BOM ypOBHE cocTaBisieT 66 4acoB, U3
KOTOpbIX 60 yacoB — 0a30BbBIN YpPOBEHH (4 pa3jena), 6 4acoB — MPUKIAAHOW MOYJIb, YCUITMBAIOIITUN
Mpo(ECCHOHATBHYIO COCTaBISIONIYI0 IO KOHKPETHOW mpodeccur WM CHEeNUAIbHOCTH B
3apucumoctu ot @I'OC CIIO npodeccun/cnennanbHOCTH, 2 yaca - IPOMEXYTOUHAas aTTeCTalusl 1o
TMCIUTUIAHE.

[TpodeccnoHanbHO-OPHEHTUPOBAHHOE COJCPIKAaHUE peau3yeTcss B TPHKIATHOM MOJYJIe

(pazgen 5 “buomorumst B X)u3HHM) IS BceX mpodeccuii/crenuanbHOCTe Ha Marepuaie Kewcos,
CBS3aHHBIX C aHAJIM30M HWH(OpPMAIMA O Pa3BUTHU W MPHUMEHEHWH OWOTEXHOJOTHH IO OTPacisaM
Oynymeid mpodecCHOHATbHON JeAaTebHOCTH oOyuatonuxcsi. Kpome Toro, mpodeccrnoHanbHO-
OpPUEHTUPOBAHHOE COJIEPKAHHE YUYUTHIBAaeTCS B pazgene 4 “Okojgoruss”’ TpU  BBINOJHEHHH
Ja00OpPaTOPHBIX U MPAKTUYECKUX padoT, CBA3AaHHBIX ¢ Oyaymied mpodeccHuoHaIbHON JeATEeIbHOCTHIO
oOydJaronuxcs.

1.2. llenu u ni1aHupyeMble pe3y/bTaTbl 0CBOCHHUS THCIUNIUHBI:

Heab: QopmupoBanue y CTYAEHTOB TMPEACTaBICHUS O CTPYKTYPHO-(QYHKIIMOHAIHHOM
OpraHM3aIiK >KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBbI IPUHSATHUS PEIICHUN B OTHOUIEHUH OOBEKTOB
YKUBOI MPUPOBI U B MPOU3BOICTBEHHBIX CUTYaLUAX.

3agayu AUCUMILINHBI:

1) cpopmupoBaTh MOHUMAaHKE CTPOSHHSI, MHOT000Opa3usi U 0COOEHHOCTEH KUBBIX CUCTEM PAa3HOTO
YpOBHSI OpraHW3alli{, 3aKOHOMEPHOCTEH MpOTeKaHusi OWOJIOTMYECKUX IPOLECCOB M SBJICHUNA B
OKpy’Karollled cpene, LEIOCTHOW HAyyHOM KapTUHBI MHpa, B3aUMOCBSI3M U B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS OIpPENENITh KUBBIE OOBEKTHl B MPHUPOJE; MPOBOAUTH HAOMIOJCHHS 3a
HKOCHCTEMaMHU JUIsl BBISIBJICHHUSI €CTECTBEHHBIX M AHTPOIOTCHHBIX H3MEHEHHH, WHTEepPIPEeTHPOBAThH
pe3yNbTaThl HAOIOICHUH,

3) copmupoBaTh HABBIKM MPOBEACHHUS MPOCTEHIINX OHOJIOTHYECKHX SKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM ¢ cOOMIOIeHIEM MpaBuil 0€30MacHOro oOpalieHus ¢ 00beKTaMH U 000pyAOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh MH(DOPMAIHMIO OMOIOTUYECKOTO XapakTepa M3 pa3lIuyHbIX
HUCTOYHUKOB;

5) chopMupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBHS CBOCH NEATEILHOCTH IO OTHOIIICHHUIO K
OKpY’Karolel cpene, COOCTBEHHOMY 370pPOBbIO; OOOCHOBBIBaTh U COONIONATH MEPbl MPOPUITAKTHKU
3a00JIeBaHUH.

6) chopmupoBaTH MOHUMAHUE 3HAYMMOCTH JOCTHXKEHH OMOIOTHYECKON HAYKU U TEXHOJIOTHA B
MPAKTUYECKON JEesITebHOCTH YeJIOBEKa, Pa3BUTUHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUNA U
arpoOMOTEXHOJIOT UIA.



1.2.2. [InanupyemMsble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTebHOI JucHUILIHHBI B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

HJ'laHI/IpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IH2\pHI)Ie2

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3amad
npo¢eCCHOHATILHON
JeATeTbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTi Tpy/10BOTr0 BOCIIUTAHUS:
- TOTOBHOCTh K TpPYIY,
TpyAOI001E;

OCO3HAHUC HNEHHOCTH MAaCTCpPCTBA,

- TOTOBHOCTH K aKTUBHOW NEATEIHLHOCTU TEXHOJIOTUYECKOH U
COIMAIPHOM HAIMPAaBJICHHOCTH, CIOCOOHOCTh WHHUIIMHUPOBATH,

IJIaHUPOBATH n CaMOCTOSATCIBHO BBITIOJIHATH TaKyro
NESITETHHOCTD;
- HHTEpeC K pa3audyHbiM cdepam npodecCuOoOHATHHON

NS TeTbHOCTH,
OBnageHne YHUBEPCATbHBIMH yUEOHBIMH TI03HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeilicTBHUS:

- CaMOCTOATENBHO (OPMYJIIMPOBAaTh W  aKTYaJIH3HPOBATH
pobIeMy, pacCMaTpUBATh €€ BCECTOPOHHE,

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WIJIK OCHOBAHUS IS
CpaBHEHUS, Ki1accu(pHuKauu u 0000IICHUS;

- OIpENeNsATh IENU JeATCIbHOCTH, 3a/laBaTh IapameTpbl U
KPUTEPHUH UX TOCTHXKCHUS;

- BBISBJIATH  3aKOHOMEPHOCTH U

paccMaTpUBACMBIX SABJICHUAX

IMPOTUBOPCUUA B

c(OpMUPOBAHHOCTh 3HAaHUM O MeCTe W POJU OHUONOTHH B
CUCTEME HAy4HOIO 3HaHUS; (YHKIHMOHAJIBHOW TI'PaMOTHOCTH
YyeJloBeKa IS PelleHUs )KU3HEHHBIX Po0JeMm;

c(OpMUPOBAHHOCTh ~ YMEHHS  pACKpbIBaTh  COJAEp)KAHUE
OCHOBOIIOJIATAIOIIUX OMOJIOTUYECKMX TEPMHUHOB MU IMOHSTHIA:

KW3Hb, KJIETKA, TKaHb, OPraH, OpPraHuU3M, B, HOMYJISIHA,

IKOCUCTEMA, OuoIreHo3, Ouocdepa; Meradomm3M (o0OMeH
BEIIIECTB u MIPEeBpAIICHHE SHEPTHH), romMeocTas
(camoperymsmmsi), OnocuHTe3 Oernka, CTPYKTypHas

OpraHu3aIys KUBBIX CHCTEM, UCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEACHUE (PENpOAYKIHUs), HACIEACTBEHHOCTD,

U3MEHYUBOCTb, HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE,
YpOBHEBas OpraHU3aIHs;
c(OpPMUPOBAHHOCTh ~ YMEHUS  PACKpbIBaTh  COJIEpKAHHE

OCHOBOTIOJIATAIONIUX OHOJIOTHYECKUX TEOPHA W THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOW, 3BOIIOIUOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKa;

c(hOopMUPOBAHHOCTh YMEHHS PaCKPBIBATh OCHOBOTIOJIATAIOIITUE
Ounonornyeckue 3aKoHbl ¥ 3aKkoHOMepHocTH (I'. Mennaens, T.

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTtbl 3 PrOC COO (B nocneaHen peaakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

2,CI,Mcu,MnnMHaprle (npeameTHble) pe3ynbTaTbl yKa3sbiBatoTcs B cooTBeTcTBMM ¢ PFOC COO (B nocnegHen pegakumm ot 12.08.2022)




- BHOCHUTH KOPpPCKTUBBI B  ACATCIBHOCTD, OLICHUBATh

COOTBETCTBHE  PE3YJIbTATOB IICJISIM, OIEHUBATh  PHUCKHU
MOCJICACTBUIN NCATCILHOCTH;

- pPa3BUBATH KPEATUBHOE MBINIJICHUE TIPH PEIICHNUN KU3HEHHBIX
pooieM

0) 6a3oBbIe HCCIEI0BATEIbCKHE AECTBHUSI:

- BJIaJICTh HAaBBIKaMU YIeOHO-HUCCIIeIOBATEIICKON M TIPOSKTHOM
JEeSITeIbHOCTH, HaBBIKaMU Pa3pelIeHHsI TPo0IeM;

- BBISIBIISITH MPUYUHHO-CJICICTBEHHBIC CBSI3U "
aKTyaJIM3UPOBaTh 3a/1a4y, BBIIBUTATh THUIIOTE3y €€ PEIICHHS,
CBOHX

HaxXoauThb APTYMCHTBI JJIsL

YTBEPXKICHUH, 3a1aBaTh [TapaMeTpbl 1 KPUTEPUHU PELICHNS;

J0Ka3aTcJIbCTBa

- aHAJIM3UPOBATh TIOJYYCHHBIE B XOJC pCIICHUS 3a1a4u
pe3yJIbTaThl, KPUTHUYECKH OIICHHBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMEThb TEPEHOCUTH MO3HABATCIILHYIO H
MPAKTHUYECKYIO 00JIaCTH KU3HEICATCIILHOCTH;

- yMeTh MHTEIPHUPOBATh 3HAHUS W3 PA3HBIX IPEIMETHBIX
obOnacTei;

3HaHUA B

- BBIABUI'aTb HOBBIC UACH, IIPCAJIaraTb OpUIriHAJIbHBIC ITIOAXO/AbI
" pCHICHUA,

- CIIOCOOHOCThP HX HCIOJL30BAHHSA B IO3HABATEILHOH U
COHH&HLHOﬁ IIPaKTHUKE

Moprana, H.W. Basunosa, 2. I'ekkens, @. Mroinepa, K. bapa),
IPAaHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
IpUOOpETEHUE OIbITa NPUMEHEHUS OCHOBHBIX METOJOB
HAy4YHOT'0 [TO3HAHMSI, UCII0JIb3yEMbIX B OMOJIOrMH: HAOIIOIEHUS
U ONHCAHUS JKUBBIX CHUCTEM, IIPOLIECCOB U  SIBJICHUIA;
OpraHu3aluy ¥ NpoBeACHUs OMOJOTHYECKOTO 3KCIIEPUMEHTA,
BBIJIBIDKEHUS THUIOTE3, BBIABICHUS 3aBUCUMOCTH MEX]Y
UCCJIEAYEMbIMU  BEJIMYMHAMM, OOBSICHEHUS IOTYYEHHBIX
pe3ynbTaTtoB U (GOPMYJIMPOBAHUS BHIBOJOB C HCIIOJIb30BAHUEM
Hay4HBIX OHSATHHI, TEOPUI U 3aKOHOB;

c(hOpMUPOBAHHOCTh  YMEHUSA

KIICTOK IMPOKApHUOT W OYKAPHOT,

BBIJICTISIT  CYIIECTBEHHBIC
MpU3HAKA  BUPYCOB,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOreoLeHO30B M JIKOCHCTEM; OCOOEHHOCTH IPOIECCOB
oOMEHa BEIIECTB H TMPEBpAIICHUS HHEPTUU B  KIETKE,
dboTOoCHHTE3a, TIIACTUYECKOTO W DHEPreTHYEeCKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIJIOJ0TBOPEHHS, Pa3BUTHUS U
Pa3MHOXCHHS, WHIUBUAYAIILHOTO pa3BUTHS  OpraHH3Ma
(oHTOTrEHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOIO
otbopa, BHII000pa30BaHusl, IPUCTIOCOOIIEHHOCTH OPraHNU3MOB
K cpeie OOWTaHMS, BIMSIHUS KOMIIOHCHTOB SKOCHCTEM,
AHTPOIIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOCH MECTHOCTH,
KPYTOBOPOTa BEIICCTB M MPEBpallleHue dSHeprun B Ouocdepe;
c(OpPMUPOBAHHOCTh YMEHHUSI peliaTh OMOJIOTHYECKUE 3a]lauH,
COCTaBIISATh TEHOTUTTNYECKHE CXEMBI CKPEILIMBAHUS TSI PA3HBIX
TUTIOB HAClIeJIOBAHUS MPH3HAKOB y OPraHU3MOB, COCTaBJISATh
CXEeMBI TIEpEeHOCa BEIIEeCTB W DHEPTHH B SKOCHUCTEMax (IIemH
MUTaHUS, TUIIEBBIC CETH)

OK 02.
HWcnonk3oBaTh
COBPEMEHHBIE

B o0s1acTH HEHHOCTH HAYYHOI 0 MO3HAHUSA:
- c(hopMUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd U OOIIECTBEHHOU

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPHUTHUYCCKU OLCHUBATH
I/IH(I)OpMaI_II/IIO OHOJIOTUYECKOTO COACPIKAHUs, BKIHOYAIOIIYIO
MCCBAOHAYYHBIC 3HAHWA U3 Pa3JIMYHBIX UCTOYHUKOB (CpGI[CTBa




CpeacTBa MOUCKa,
aHaJM3a u
MHTEPIpPETAINN
uHpOpMAaINU 1
MH(POPMAIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 327144
npo¢eCCUOHAILHON
JeATeTbHOCTH

IIPAaKTHUKH, OCHOBAaHHOI'O Ha JHUaJIore

KyJIbTYD,
CIIOCOOCTBYIONIETO OCO3HaHHIO CBOETO MecTa B
MOJTUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHHUE SI3BIKOBOM M YUTATEIBCKOW KYJBTYPBI
KaK CpeACTBa B3aUMOJCHCTBUA MEXIy JIOABMHU U TO3HAHMS
MHUpA;

- OCO3HAHUE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MIPOCKTHYIO u HCCIIEI0BATEIbCKY IO
NEeSTETFHOCTh MHANBUIYAIBHO U B TPYIITIE;

OBnaneHue yHUBEPCAIHHBIMH YYCOHBIMHU TTO3HABATECIIBHBIMU
NEUCTBUSIMU:

B) padora ¢ ungopmanmueii:

- BJIaJIETh HaBbIKaMU MOJy4YeHUs: HHPOpMaAIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYLIECTBIISATH IOUCK, aHAJIN3,
CUCTEMAaTH3alMI0 U UHTEPIPETALUIO0 HH(DOPMALIUY Pa3IHUHbBIX
BUJIOB ¥ (POPM TpeACTaBICHUS;

- CcO3/laBaTb TEKCThl B pa3jIMYHBIX (QopMaTax C Y4YETOM
HazHaueHUs: MHbOpMalMU M 1IeJIEBOM ayJTUTOPHH, BbIOHpas
ONTUMAJIbHYIO (OPMY IMPEICTABICHUS U BU3YyaIH3alluH;

- OLIEHUBAThH JOCTOBEPHOCTb, JIETUTUMHOCTh MHPOpPMAIINH, €€
COOTBETCTBHUE MTPABOBBIM U MOPAIbHO-3TUYECKUM HOpPMaM;

- WCII0JIb30BAThH cCpelcTBa MHGOPMAITMOHHBIX u
KOMMYHHMKAIIMOHHBIX TEXHOJOTUW B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHMKaTUBHBIX U

co0JI0IeHNEM TpeGoBaHuU

OpraHn3allOHHbIX 3aaa4 C
TCXHHUKHU

0€30IacHOCTH, TMTHEHBI, PecypcocOepex eHHs, MPaBOBBIX H

SPrOHOMUKH,

I9TUYCCKUX HOPM, HOpM HH(bOpMaHHOHHOﬁ 6630HaCHOCTI/I;

- BJIaJICTh HaBBIKAMH PACMO3HABAHUS M 3aIIUTHI MH(OpMAIIUH,
uH(pOpPMaMOHHOIN 0€301aCHOCTH IMYHOCTH

MaccoBOW MH(OpPMALUHU, HAYYHO-TIOMYJISIPHBIE MaTepUabl);

HHTCPIPECTUPOBATH OTHYCCKUC ACIICKThI COBPCMCHHBIX

HCCICAOBAaHUNM B OWOJOIMM, MCIULIMHE, OWOTEXHOJIOIHH;

paccMaTpuBaTh  TIJIOOAJbHBIE  JKOJIOIMUYECKHE  MPOOJIEMBbI

COBPEMEHHOCTH, (opMUpOBaTh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TTO3UIINIO;
COOCTBEHHBIE

c(hOpMUPOBAHHOCTh  YMEHUH

MUCbMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE OMOJIOTHYECKON

co3aaBaThb

I/IH(l)OpMaHI/II/I u3 HECKOJIBKUX HCTOYHHUKOB, rpaMOTHO

MCIIOJIb30BaTh MOHITUHHBIN anmapat OHOJI0TUU




OK 04. O¢pdexrtuBHO

- TOTOBHOCTH K CaMOpa3BUTHUIO, CaAMOCTOATCIBHOCTH U

HpI/IO6p€TeHI/Ie OIllbITa HNPUMCHCHHA OCHOBHBIX MCTOIOB

B3aHMO/ICHCTBOBATE | caMOOTIpe/IeNCHHIO;
" paboratb B | _opnanenue HABBIKAMIL I —— HAy4HOT'0 TTO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTUH: Ha6JHOZICHI/£$I
KOJUIEKTHBE i . . M OIKCAaHUSA JKUBBIX CHCTEM, TPOIECCOB U SIBJICHUM;
KOMAHIE HPOCKTHOM 1 CONMATEHON NCATCIBHOCTH, OPraHM3al{y U IPOBEICHUS OUOIOTMYECKOro SKCIEPUMEHTA,
OBiajeHne  YHHBEPCAJIbHBIMH ~ KOMMYHHKATHBHBIMM | BLIBIDKEHHS THIIOTE3, BBISBICHHS 3aBHCUMOCTH MEXKIY
NelCTBUSAMMU: UCCIICYyEMbIMUA  BEITUYMHAMHU, OOBSICHEHUS TOJYYCHHBIX
6) COBMECTHAA NeATEJbHOCTD. PE3yabTaTOB U (I)OpMyanOBaHI/ISI BBIBOJAOB C MCIIOJIB30BAHUEM
- NOHMMAaTh M MCIIOIB30BaTh IPEUMYIIECTBA KOMAHIHON 1 | HAYTHBIX TIOHATHH, TEOPHH U 3aKOHOB
WHJIMBUIYATHHON paObOTHI;
- MPUHUMATH 1eu COBMECTHOM NESITEIbHOCTH,
OpraHW30BBIBATh M KOOPAWHUPOBATH JICUCTBHS TI0 €€
JOCTHKEHHIO: COCTABJIATH IJIAH IEUCTBUH, paCIIPEEIATh POIU
C Y4YeTOM MHEHHUH YYacTHHKOB 0OCYXJaThb pEe3yJbTaThl
COBMECTHOM paboTHI;
- KOOPAMHHMPOBATb U BBIIOJHATH pPabOTy B YCIOBHSIX
peasibHOTO, BUPTYaJIBLHOTO u KOMOMHHUPOBAHHOT'O
B3aUMO/ICHCTBUS;
- OCYILECTBIATh IMO3UTHUBHOE CTPATETHYECKOE IOBEJCHHE B
pPa3IMYHBIX  CUTYyallUsX,  MPOSBISTH  TBOPYECTBO  H
BooOpakeHue, ObITh MHULIMATUBHBIM
OBaanenue YHHUBeEPCAJIbHbIMH pPeryasiTUBHbIMH
JefCTBUSIMH:
I') NPUHATHE ce0sl U APYTHX JII0/IeH:
- NPUHUMATh MOTHUBBI M apPryMEHThl JPYTuxX JIOJEH NpH
aHaJIN3€ PEe3yJIbTaTOB JEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JPYTHX JIOJIEH Ha OMIHOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TMO3HIIUU JPYTOro
YeJIOBeKa
OK 07. B o01acTH 3K0J10rMYECKOTr0 BOCIUTAHMSA:
CoeiicTBOBaTh - chOPMHPOBAHHOCTh IKOJOTHHECKOH KYIMBTYPhl, MOHAMAHHE c(OPMUPOBAHHOCTh YMEHHUS IPUMEHSTH TOTyUYeHHbBIC SHAHUA
COXPAHCHHUIO U OOBSICHEHHSI OMOJIOTHUECKUX TPOIECCOB U SBICHUM, IS

BJIMSIHHA CONUAIIBHO-O9KOHOMHUYCCKUX MPOLECCOB HAa COCTOSAHUC

IIPUHATUS IPAKTUYECKUX PEIICHUI B MOBCEAHEBHOM JKU3HU C




OKpY>Karoleun
cpensl,
pecypcocoepexeHn
10, IPUMCHSITh
3HAHUS 00
W3MCHCHHUH KIIMMATa,
TIPUHITATIBI
Oepex)ITMBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaITUSIX

MPUPOJHONH M COLMAIBHON Cpenbl, 0OCO3HAHHE TII00aTBLHOTO
XapakTepa 3KOJIOTUYECKHUX Mpo0IeM;

- IJIJAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUN B OKpY Karolen
cpele Ha OCHOBE 3HAHMA LEJIed YCTOWYUBOIO PA3BUTHS
YeJI0BEYECTBA;

AKTUBHOE  HENpUATHE  JEUCTBHUW, NPHUHOCAIIUX  BpPENX
OKpY>Karollleil cpeae;

- YMEHHUE IPOrHO3UPOBaTh HEOIArONpPUATHBIE IKOIOTUYECKUE

MOCICACTBUA NPCANPUHUMACMBIX I[GﬁCTBHﬁ, npeaoTBpalaTb

HX;
- pacmMpeHHe  OmbITa JICATETBHOCTH  DKOJOTHYECKOU
HaIpaBJIEHHOCTH;

- OBJAJCHUE  HaBBIKAMH  Y4YEOHO-HCCIIEI0BATEIIbCKOM,

MPOEKTHOM U COIMAJILHON JEATEIbHOCTH

nenplo  obecrieueHus O€30MaCHOCTU CBOETO  370POBbS U
3/I0POBBbSl  OKPY)KAIOIIMX JIIOJEH, COOMIONEHUS 370pPOBOTrO
oOpasa JKHU3HH, HOPM I'PaMOTHOI'O TIOBEJCHUS B OKpY KaroIen
IIPUPOIHOMN cpexne; IIOHMMAaHue HE00XOAUMOCTH
UCIOJIb30BAHUSl JIOCTUKEHUM COBPEMEHHOM OMOJOTHMH H
OMOTEXHOJIOTUH Ul PallMOHATIBHOI'O IPUPOIOTOIb30BAHUS




2. CTPYKTYPA U COJEP) KAHUE OBIIEOBPA30OBATEJIBHOM TUCIATLIINHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Buj yueOHoii padoTnl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 66

B T.4.

OcHOBHoOE coep:kaHne 66

B T. 4.:

TeopeTudeckoe o0ydeHue 44
B T.4. MPOECCHOHATHHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 2

MPaKTUYECKHUE 3aHITHS 16
B T.4. MPOECCHOHATHHO-OPUEHTHPOBAHHOE COICPKAHUE 2

nabopaTOpPHBIE 3aHITHUS 6
B T.4. MPOECCUOHATHHO-OPHUEHTUPOBAHHOE COICPKAHUE 2

IMpome:xkyTouHasi arrecTanus (1ud3aver)




2.2. TemaTnyeckuii jaH 1 coaepiKxaHue NUCIHUIIJINHbI

HaumenoBanue Copep:xanue yueOHOro MaTepuajia (0CHOBHOE U NMPO(decCHOHATBLHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3iesioB U TeM JIabopaTopHble M MPAKTHYECKHE 3AHATHS, MPUKJIATHON MOIYJIb (IPH HATHYMH) YacoB | KOMIETEeHIHHU
1 2 3 4
Pasnea 1. Kinerka — cTpyKTYpHO-(p)YyHKIMOHAJIbHASI €ANHULA 'KUBOT'0 24
Tema 1.1. OcHoOBHOe coiep:KaHue 2
Buosorus kak Teoperuyeckoe odyueHue:
Hayka. Odmas buonorus xak Hayka. CBs3b OMOJIOTHH C IPYTUMH HayKaM. 3HaueHHe Ouosiorndeckux 3Hanui. Mcropus
XapaKTepUCTUKA | Gyojroruy. 3HaYEHUE [IUTOJIOTUH JIIsSl Pa3BUTHs OMOJIOTHH M TIO3HAHUS PUPOJIBL. METOIbI [INTOIOTUH: OK 02
KA3HH MUKPOCKOIIHSI, XpomaTorpadus, anekrpodopes, METOA MEUEHBIX aTOMOB, U dhepeHIInaTbHOe
LHEeHTpUPYrUpoBaHuEe, KyJIbTypa KIETOK. YPOBHU opranusanuu 6uocrucrem. OOIias XxapakTeprucTuka
KM3HU, CBOMCTBA JKUBBIX cucTeM. [Iporecchl, mporcxosmue B OHOCHCTEMaX.
Tema 1.2. OcHoOBHOe coiep:KaHue 4
Buonoruveckn Teoperuyeckoe odyueHue:
Ba’KHbIC XUMHUYECKUH cocTaB KiIeTkH. Heoprannueckue BemecTBa KISTKH, UX OMOJIOru4ecKast poib.
XUMUIECKHUE OpraHuyecKre BEIeCTBa KIETKH.
COCIMHEHUS Bbuonoruueckue nmonmmMepsl. benku. CTtpykrypa U GyHKIHH OSIKOBOH MOJIEKYJIbl. DepMEHTBI, MPUHIIMIT HX
EUCTBUSL. OK 01
VYraeBoasl. buonornueckue GyHKIMM yriIeBOAOB. OK 02
JIunuasl. O6muit miad crpoerus. I'mapodunbHo-TuapodoOHbIe cBoiicTBa. Kitaccudukanus aunuaos. OK 04
buonornyeckue GyHKINHU JIUIUIOB.
ATO®. Ctpoenne monekyibsl AT®. buonorunueckue pynxiuu ATD
JlabopaTopHble 3aHATHSA: 2
Jlabopamopnas paboma Nel «I'napodunbHO-TUAPOPOOHBIE CBOICTBA JIUMUIOBY 2
[TonroToBka BapMaHTOB ONbITA, HAOIIOIEHNE U3MEHEHHS pAaCTBOPUMOCTH JIMIIUJIOB, 3aMI0JIHEHHE pabodei
TaOJIMIIbI, HHTEPIPETAIHsI HAOII01aeMBbIX SIBIICHHH, ()OPMYIHPOBAHUE BHIBOJIOB
Tema 1.3. OcHoBHOE conep:kanue 6 OK 01




CTpykKTypHO- Teoperuveckoe od0yueHue: 2 OK 02
dyHKUIHOHAIBbHASA Kinerounas teopus (T. llIBann, M. [lneiinen, P. BupxoB). OcHOBHBIE MOJ0KEHHS COBPEMEHHOM 2 OK 04
opraHu3anusi KJIETOYHOU T€OpHH. THUIIBI KJIETOK: SyKapruoTUUecKast U mpokapuoTudeckas. OJHOKICTOUHBIE 1
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE MPOKAPHOTUUECKON KIIeTKH. CTPOCHHE 3yKapUOTHIECKOM
kieTku. CpaBHUTENIbHAS XapaKTEPUCTHUKA KJIETOK 3YKapuoT (PacTUTENbHOM, )KUBOTHON, TPUOHOI) 1
MPOKapuoT (OaKTepUaTHHOMN).
TpancnopT BeliecTB yepes MmIa3MaTUHYecKyto MEMOpaHy KJIETKH: MTACCUBHBIN M aKTUBHBINA. DHAOLUTO3:
MUHOIMTO3, (arouuTo3. JK30LUTO3.
Bupycel u 6akTepun: cX0ACTBa U pa3IUyus.
IIpakTHYecKkue 3aHATHS: 2
Ilpakmuuecxas paboma Nel 2
«KneTka Kak CTpyKTypHas ¥ (QyHKIIMOHAJIbHAS €IMHUIIA BCETO YKHMBOT O
JlabopaTopHble 3aHATHSA: 2
[IpnoGperenue omnpiTa MPUMEHEHHSI TEXHUKH MUKPOCKOITMPOBAHUS MPH BBIITOJIHEHUH J1TA00OPATOPHBIX 2
pabor:
Jlabopamopuas paboma Ne2 «CtpoeHne KIEeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U KIIETOYHBIC BKITFOUCHHS
(kpaxmai, KapOTHHOHUBI, XJIOPOILJIACTHI, XPOMOILIACTHI )»
[ToaroroBka MUKpOIpenapaToB, HAOIIOACHNUE C TOMOIIBI0 MUKPOCKOIIA, BHISIBIICHUE PA3INYNil MEKITY
M3y4aeMbIMU 00bEeKTaMu, (POPMYIHUPOBAHUE BHIBOIOB.
Tema 1.4. OcHoOBHOe co/iep:KaHue 4
CtpykTypHO- Teopernueckoe o0yueHue: 2
¢yakuuoHaIbHBIE | CTpOCHHE XPOMOCOM. XPOMOCOMHBINH HA0OP KJIETOK, TOMOJIOTHYHBIC U HETOMOJIOTHYHBIE XPOMOCOMBI, 2
daxkTopsl rarionaHbIN 1 quruionanbii Habop. Hyknennossie kuciotel. JIHK u PHK. Ctpoenue HykJIeHHOBBIX
HacCJIeICTBEHHOCTH | kucnoT. Hykneotuasl. Kommnemenrapusie azotuctoie ocHoBanus. [Ipasuno Yapradda. Crpykrypa JHK OK 01
— nBOMHas cnupaib. Mectonaxoxaenue u 6nonorunueckue ¢pynkiuu JJTHK. JJHK-skcneptusza. Buast PHK. OK 02
O®ynkuun PHK B kitetke
IIpakTnyeckune 3aHATHA: 2
Ipakmuueckasn paboma Ne2 2
«HyknenHoBbIe KUCTIOTHI U UX POJIb B KJIETKe». PellieHre TecTOBBIX 3a/1aHui U 3all0JIHEHUE TaOJIHIIbIL.
Tema 1.5. OcHoBHoOe coep:kaHne 2 OK 01
Teoperudeckoe odyueHue: 2 OK 02




IMpoueccsl Marpuunsiii cunte3 JJHK — pennukanus. [Tpuauune perumkanuun JITHK. Mexanusm permkanuu JJHK. 2
MATPUYHOI'0 Penapanusa JIHK. Peakunu matpuynoro cunresa. [IpuHINII KOMIIIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOTO
CHHTE3a cunre3a. JJHK u rensl. ['enetnuecknii ko, ero ceoucTsa. Tpanckpunuus — maTpuusbiid cuate3 PHK.
Tpancasauus u e€ stansl. YcnoBust Onocunresa 6enka. Crpoenne T-PHK u kogupoBanne aMMHOKHCIHOT.
Poins pubocom B OnocunTe3e Oenka
Tema 1.6. OcHoBHoOE coepxxaHue 4
O0Omen BemectB 1 | TeopeTuyeckoe o0yueHue: 2
NnpeBpanieHue [Tonstue Mmetabonmn3mMa. ACCUMUTISAIINAS U TUCCUMUIISIUS — JBE CTOPOHBI MeTabonmu3Ma. Tumnsl oomMeHa
JHEPruu B KJIETKE | BELECTB: aBTOTPOQHBIN U reTepoTpodHbINA, a3poOHBIN 1 aHa3pOOHBIN. DHepreTnyeckoe odbecrneyeHme 1
KieTku: npespanienne AT® B 0OMEHHBIX MpoIeccax. OK 01
[Tnactuueckuit oOmeH. doTocuHTE3. XEMOCHHTES. OK 02
DHepreTudyeckuii 0OMEH U €ro ATarbl: TIUKOJIN3 U OMOJIOrHYeCKOe OKHCIIEHUE (KIETOYHOE JIbIXaHuE).
AHa’poOHBIN HEpreTuyecKkuii oOMeH. AHa3poOHbIe opraHu3Mbl. bpokenue, aBTOTpoHBIHN 1 1
reTepoTPOQHBIN TUIT MUTAHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHI OMOTEXHOJIOTHUH.
IIpakTHYecKue 3aHATHS: 2
Ilpakmuueckas paboma Ne3 2
«OOMeH BelIeCTB U MPEBpAIleHHE SHEPTUU B KIETKE)
Tema 1.7. OcHoOBHOe cojiep:KaHue 2
KusHennplii tMK1 | TeopeTuueckoe odyuyeHue: 2
KJIETKH. Knerounslii uki, ero nepuoasl. Jlenenue kietku — Muto3. CTalui MUTO3a U MPOUCXOSAIINE MTPOLECCHI. 2 OK 02
Muro3. Meiio3 Kapuokunes u nutokrnnes. buosornyeckoe 3HaYeHUE MUTO3a. OK 04
Meiio3 — penykiuonHoe aeneHue kietku. Ctaaun Meiio3za. Meiio3 — 0cCHOBa IIOJIOBOT'O Pa3MHOKEHUSI.
[ToBenenue xpomocom B meiioze. Kpoccunrosep. buonornueckuii cmbici Meiio3a.
16
Pa3nesa 2. Ctpoenue u pyHKIuu opranu3ma
Tema 2.1. Conep:xanue 2
Crpoenne Teopernueckoe o0yuenue: 2
OpraHm3ma MHOroKI€TO4YHbIE OPraHNn3Mbl. B3aMOCBsI3b OPraHoB ¥ CUCTEM MHOTOKJIETOYHOI'O opranusma. ['omeocras OK 01
OpraHM3Ma M e€ro NoAJepkKaHHue B IPOLIECCE KUIHENEATEINBHOCTH. OK 02

OK 04




TkaHu ¥ OpraHel paCTCHHIA, )KUBOTHBIX, TPHOOB U Y€IOBEKa. 3HAYCHUE OMOPHI, IBHKEHUS, TUTAHUS,
JIIXaHUSI, TPAHCIIOPTA BEILIECTB, BBIJICICHHUS, 3alIUThl. 3HAUCHHE MPOSBICHUS Pa3IPaXKUMOCTH U

peryisuun
Tema 2.2. Conep:xanue 2
DopMbI Teopernueckoe o0yueHue: 2
Pa3MHOKeHUsI ®opMBbl pa3MHOKEHHUS OpraHu3MoB. becrionoe 1 nosioBoe pa3MHOXKEHHE. OK 02
OpPraHu3moB becnionoe pasmHoxeHue (IpOCTOE JeNIeHNE Ha/IBOE, IOYKOBAHHUE, Pa3MHOKEHUE CIIOPAMHU, BET€TATUBHOE

pa3MHOXXeHHe, (hparMeHTaIHs, KIOHUPOBAHUE). 2

[TonoBoe pazmHoxkeHne. CTpOCHHUE MOJIOBBIX KIIETOK.

I'amerorenes y xuBoTHBIX. Ciepmarorenes u oorenes. Omnonorsopenue. [laprenorenes.
Tema 2.3. OcHoBHOe coiep:KkaHue 4
OHnrorenes Teoperuyeckoe od0yueHue: 2 OK 02
pacrenmii, [TonsTHE OHTOrEHE3a M €ro Tarbl. IMOpPHOreHe3 JKUBOTHBIX U OHTOTeHe3 pacTeHui. [IpsMoe u Henpsimoe 1 OK 04
KUBOTHBIX H pasButue. PazButue ¢ Mmetamop$o30M y 6eCriO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. bronoruueckoe
YyeJIOBEKa CTapeHHE U CMEPTh.

PyGexxnbiii KOHTpOIb Nel 1

IIpakTHYecKue 3aHATHS: 2

Ilpakmuuecxas paboma No4 2

«BpIsiBIEHNE 1 ONMCaHUE IPU3HAKOB CXOJICTBA 3apO/BIIIECH YEI0BEKA U APYTUX TO3BOHOYHBIX KaK

JI0KA3aTeNIbCTBO UX HBOJIIOLIMOHHOTO POACTBAY
Tema 2.4. OcHoBHOe co/iep:KaHue 4
OcHoBBI Teoperudeckoe odyueHue: 2
TeHeTUKH U I'eneTnka Kak HayKa O HacJIEACTBEHHOCTH U U3MEHUYMBOCTH OPraHU3MOB. 2
3aKOHOMEPHOCTH OcHoBHbIE METOBI TEHETUKH. OCHOBHBIE TEHETUYECKHE CUMBOJIBI U MOHATHUSA. JJOMMHAHTHBIE 1 OK 02
HaCJICA0BAHUS pelnieccuBHbIE pU3HaKU. ['oMo3urora u rereposurora. Yucras nunus. ['nOpuabl. OK 02
NPU3HAKOB 3akonsl I'. Menaens. MoHorubpuanoe, AMruopuHoOe, MoMuruOpugHoe ckpemuBanue. [Ipasuio OK 04

JOMUHHpOBaHMs. ['MoTe3a 4ucToTh raMeT. AHAJIM3UPYIOIIEE CKPEIIUBAHUE.

IpakTUYecKne 3aHATHS: 2

Ipakmuyeckasn paboma Ne5 2

«3aKOHBI MeHngens. CocTaBicHHE CXEM CKpCHIUBAHUA»




Tema 2.5. OcHoBHoOeE coepxxaHue 2
Cueniennoe Teopernueckoe o0yueHue: 2 OK 01
HacJiel0BaHHue 3akonbl T. Moprana. CuenjieHHOe HaclleZJOBaHUE T€HOB, HapyIlIEHUE CLETIEHUS. XpOMOCOMHas TEOpus OK 02
NPHU3HAKOB HaCJIEICTBEHHOCTH. 2
HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C I1OJIOM.
Tema 2.6. OcHoBHoOE coepxxaHue 2
3akoHOMepHOCTH Teoperuyeckoe od0yueHue: 2
U3MEHYMBOCTH N3menunBoCTh TpU3HAKOB. BUABI N3MEHYMBOCTH: HACIIECTBEHHAS] K HEHACIICICTBEHHAS. 2
B3aumoneiicTBue renotuna u cpessl npu hopmupoBanuu GpeHoruna. KauectBeHHbIE 1 KOTUYECTBEHHBIE
MIPU3HAKU. OK 01
3aKOH rOMOJIOTMYECKUX PSAJOB B HacieaAcTBeHHOM n3meHnunBoct (H.M. BaBumnos). OK 02
MomudukanronHas, uind GeHOTUTTHYECKast H3MEHIMBOCTh. PoJib cpeibl B MOTU(DUKAITHOHHOM
m3menunBocTH. Hopma peakiinu nmpusHaka. XapakTepuCTHKa MOAU(PUKAIIMOHHON U3MEHIUBOCTH
HacnencrBenHnas, wiv reHOTUNIHYECKasi M3MEHUNBOCTh. KoMOMHATUBHASI K3MEHUHUBOCTb.
MyTanroHHas U3MEHUYMBOCTh. BUbl MyTaIMii: T€HHBIE, XPOMOCOMHbIE, FT€HOMHBIE. [[pUYnHbI
BO3HUKHOBEHHUS MYyTallUM.
Pasnen 3. Teopusi 3Bo/IIONNH 10
Tema 3.1. Uctopusi | OcHOBHOE coiep:KaHue 2
3BOJIIOLIMOHHOT' 0 Teopernueckoe o0yueHue: 2
yueHust [Tepsrie sBomonmonnbie konnenmuu (JK.b. Jlamapk, XK.JI. Brodgdon). 2 OK 02
[Ipeanoceuiky BO3SHUKHOBEHHMS JapBUHHU3MA. DBOOLMOHHAsA Teopus Y. J[apBuHa. DBOIOIUS BUIOB B OK 04
npupoae. bopn0a 3a cymectBoBanue. EctecTBeHHBIN 0TOOD.
OcHoOBHBIE TIOJIOKEHUSI CHHTeTUYecKor Teopuu 3Botoruu (CTI)
Pounb s5BONMIOIIMOHHO# Teopur B (GOPMUPOBAHUM HAYYHOM KapTUHBI MUPa
Tema 3.2. OcHoBHOE coepxaHue 2
MuxposBoarouus Teopernueckoe o0yuenue: 2
U MaKpPO3BOJIIOIHA MI/IKpOBBOJ'IIOI_[I/IH 1 MaKpO3BOJIOIMS KaK 3Tallbl 9BOJOLIMOHHOIO IIpo1ecca. I'eHeTHYeckre OCHOBEI 1
3BONIIOIIMK. MyTaluu U KOMOWHAITUH KaK AJIEMEHTapHBII 3BOJTIOIMOHHEIN MaTtepual. [lomynsius kak OK 02

2JIEMEHTapHAasl €IMHULA 3BOJIOLMH.
Bun u ero xpurtepuu (npusHaku). BunoodpaszoBanue kak pe3yiabTaT MUKPO3BOJIIOIIH.
JIBIOKyIIME CUIIBI M (DAKTOPBI SBOJIOIUH.




Maxpossomonusi. @opMbl 1 OCHOBHbIE HarpaBieHus Makpossoitonuu (A.H. Cesepuos). Ilytu 1

JOCTIOKEHUS OMOJIOTMYECKOT0 Iporpecca: apoMopdo3, HanoaaanTamms, oomas aereaepanus. MeTo s

M3Y4YEeHMS] MAaKpO3BOJIIOLMHU. 3aKOH 3apojipliieBoro cxojictBa (3akoH K. bapa). buorenernueckuii 3akox

(3. I'ekkenpb, @. Mrosuiep). Ob1IEe 3aKOHOMEPHOCTH (TIPaBHIIA) IBOJIIOIIUN
Tema 3.3. OcHoBHoOE coepxxaHue 4
Bosuuknosenue u | Teoperuueckoe o0yueHue: 2
pa3BUTHE )KM3HU HA | ['MMOTE3bI M TEOPUH BO3ZHUKHOBEHUS )KM3HHU Ha 3eMJie: KpeallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 2
3emue. 3apO’KJIeHUE, CTAllMOHAPHOE COCTOSIHUE, TaHCIIEpMUsl, OHOIT033.
Yciaoxuenue Hauano oprannueckoii spontonuu. [1osiBieHne nepBeIX KJIETOK U UX 3BoJronus. [IpokapnoTs! n OK 02
OpraHusanvu. 9yKapHuoThl. [IporcxokaeHre MHOTOKIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHNE OCHOBHBIX LIapCTB OK 04

3yKapuoT.

OcHOBHBIE YepTHI IBOJIIOLIUU PACTUTEIHHOIO MUpPa. OCHOBHBIE YEPTHI IBOJIOLUH )KUBOTHOTO MUpa

IpakTHYeCKHE 3aHATHS: 2

Ipakxmuueckasa paboma Ne6 « AHanu3 mpolecca yClI0KHEHHsI )KUBBIX OpraHU3MOB B IpoIiecce 2

IBOJIIOLIMMD)
Tema 3.4. OcHoOBHOe coiep:KaHue 2
IIpouncxoxnenue u | Teopernueckoe o0yyeHHe: 2
IBOJIIOHS AHTpOIOJIOTHs — HayKa O yesnoBeke. CHCTeMaTH4eCKOe M0JI0KeHUE YeaoBeka. CXOACTBO U OTIIMYUS 2 OK 02
YeJI0BEKa — YeJI0BEKA C )KMBOTHBIMH. OK 04
AHTPOIOIreHe3 OcHOBHBIE CTalN aHTPOIIOr€HE3a. DBOJIIOLHS COBPEMEHHOTO Y€JI0BEKA.

Bpewmst u mytu paccenenus yenoseka 1o miasete. [pucnocoGieHHOCTh yenoBeka K pasHbIM YCIOBUSIM

cpensl. YenoBeueckue pachl U UX €IUHCTBO.

Pa3znea 4. Oxosorus 16

Tema 4.1. OcHoBHOe co/iep:KaHue 2
JIKOJIOTHYECKHE Teopernueckoe o0yuenue: 2
(daxTopel u cpenbl | Cpepl OOUTaHKST OPraHM3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAs, TIOUYBEHHAsI, BHYTPUOPraHU3MEHHasI. 2 OK 01
JKM3HH OU3NKO-XUMHUYECKHE 0COOEHHOCTH cpeJl OOMTaHusl opraHu3MoB. IIpucnoco6ieHust opraHu3MoB K )KU3HU OK 07

B pa3HbIX cpenax. [lonsTue sxonoruueckoro akropa. Knaccupukarus s3konornyeckux GpakTopos.

[IpaBuno muaumyma tO. JInbuxa. 3akon TonepantHoct B. lendopaa
Tema 4.2. OcHoBHoOe coep:kaHne 4 OK 01
Homynsinus, Teopernueckoe o0yueHnue: 2 OK 02




coo0mrecTBa,
IKOCHCTEMbI

DKkojoruueckas XapaKTCPUCTUKA BUAA U IOITYJISAINHN. DKoJjiornueckas HUIIIa BHJa. DKOJOTrHYeCKue
XapakTepucTuky nomyssud. CooliecTBa u d3KocucTeMbl. bruorienos u ero crpykrypa (B.H. Cykaues).
Cas13u MexX]ly opraHuzMamu B 6roneHo3e. CTpyKTypHbI€ KOMIIOHEHTbI 3KOCUCTEMBI: TPOY1LIEHTHI,
KOHCYMEHTBHI, pelylieHThl. KpyroBOpOT BemIecTB ¥ OTOK SHEPTHH B 3KocucTeMe. Tpodudeckrne ypoBHU.
AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYHS arpOdKOCHCTEM OT OHMOTEOIIEHO30B.

HpaRTuquRne 3aHATHUA:

Ilpakmuueckas paboma Ne7
«CocTaBieHue cxeM mepeiadi BEIECTB U YHEPTUH TI0 IETISIM TUTaHUSD»
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHHUH 10 TIEPEHOCY BEIECTBA U SHEPTUHU B

9KOCHCTEMAX C COCTAaBJICHHE TPO(PUUECKUX LIeTIel U MUpaMKl OMOMacChl U SHEPTHUH.

OK 07

Tema 4.3.
buocdepa -
rjaodajbHas
IKO0JIOTHYECKAs
cucreMa

OcHoBHOE conepxaHue

Teoperuyeckoe odyueHue:

N

buocdepa — xuBas o6omouka 3emnu. Pa3zsutne npencrasnenuii o onochepe B Tpynax B.U. Bepnanckoro.
O6mactu 6uocdeps! u e€¢ coctas. JKuBoe BemiecTBo 6nochepsl 1 ero GyHKINH. 3aKOHOMEPHOCTH
cymectBoBaHus orocdeprbl. OcobeHHOCTH OHochephl Kak rio0aabHOM SKOCHCTEMBI. JlnHaMuueckoe
paBHOBecHe B obnochepe. PurtmuanocTs siBnenuit B onocdepe.

KpyroBopoTsI BEIIECTB 1 OMOTCOXUMHUECKUE IIUKITBI.

I'moGanbHBIEC YKOJIOTHYECKUE MTPOOIIEMBI COBPEMEHHOCTH | ITyTH UX PEIICHUs. AHTPOTIOTCHHBIC
BO3JICHCTBUS HAa Onocdepy. 3arps3HeHUs KaK BUJI aHTPOIIOI'€HHOTO BO3ACUCTBUS (Xumuueckoe,
Qusuueckoe, buonocuyeckoe, omxoobl NPOU3BOOCMEa u nompedieHus). AHTPOIIOreHHBIC BO3ICHCTBHS Ha
atMocdepy. Bo3aelictBust Ha runpocdepy (3aepsasHenus u ux ucmoyHuKu, ucmoujerus 600). Bozneictpust
Ha nutocdepy (decpadayus noussl, 6030eticmaue Ha 20pHvle nopoda, Heopa). AHTPOTIOT€HHbBIE
BO3JIEHCTBUSA Ha OMOTHYECKUE COOOIECTBa (J1eca u pacmumenvhvie cooOuecmad, HCUBOMHbLL MUp)

JlaGopaTropHble padoThbI:

Jlabopamopnas paboma Ne3 «BnusiHue abnotndeckux (pakTopoB Ha yesnoBeka (HU3KUE U BBICOKUE
TEMIIepaTyphl)»

N3ydenne MexaHW3MOB aJlaliTalliy OpraHU3Ma 4eJloBeKa K HU3KUM U BBICOKUM TeMIIepaTypam U
00BbsICHEHHE MOJTyUYEHHBIX PE3YIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB (ITMCHBMEHHO) C UCIOIb30BAHUEM
HAYYHBIX [TOHATUH, TEOPUI U 3aKOHOB

*B Tom uncie npogeccHoHAIbHO-OPHEHTHPOBAHHOE COAeP:KaHNe JTa60PATOPHOTO 3aHATHUS

OK 01
OK 02
OK 07

OK 01
OK 02
OK 07




B kadecTBe TpUITEPOB CHIXKAIOIUX PAOOTOCIIOCOOHOCTD UCIIONb30BATh YCIOBUS OCYLIECTBICHUS
npoeCCHOHATILHOMN AEATENILHOCTH: IIIyM, TeMIleparypa, pusnueckas Harpy3Ka u T.JI.

IpodeccnonanbHO-opueHTHPOBAHHOE CO/IepPKaHUE (CodepKaAaHUEe MPUKJIATHOT0 MO/TYJIs1)

Pa3nes 5. buosnorus B :Ku3Hu 6

OcHoOBHOe coiep:KaHue 4
Tema 5.1. Teoperuyeckoe odyueHue: 2
buorexHosoruu B | BroTexHOIOrHMsI KaK HayKa M Ipou3BoACTBO. OCHOBHBIE HAIPABICHUS COBPEMEHHON OHOTEXHOIOTHH. OK-1
JKM3HHU KaKI0r0 Mertoabl 0norexHoaoruu. OOBEKTH OMOTEXHOIOTUHA. DTHKA OMOTEXHOIOTMYECKUX U TEHETHUECKUX 2 OK -2

sKcniepuMeHToB. [IpaBuia noucka u aHain3a OMO3KOJIOTHYECKON MH(GOPMAIIUU U3 PA3IUYHBIX OK -4

WCTOYHHUKOB (Hay4Has U yueOHO-Hay4YHas JTUTepaTypa, CpelicTBa MaccoBoi nH(popmanuu, ceth UHTepHET

U ApyTue)

IpaKkTHYecKHe 3aHATHS: 2

Ilpakmuueckas paboma Ne§ «bUOTEXHOJOTHS B )KU3HU U TEXHHUKE) 2

Keiicbl Ha aHanu3 uHGOpPMAIIMU O HAYYHBIX JOCTHXKEHUSAX B 00JIACTH T'€HETHYECKUX TEXHOJIOTUH,

KJICTOYHOW MH)KEHEPHUH, TUIIEBBIX OMOTEXHOJIOTHI. 3aluTa Kelica: MpeCTaBIeHNE PEe3yJIbTaTOB PEIICHHS

KEHCOB (BBICTYIJICHUE C MIPE3CHTAITNEH)

*B Tom 4ucie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE MPAKTHYECKOT0 3aHATHS 2

Tema 5.1 obs13aTenbHa A1 U3YUEHHUS CTYyACHTaMH BCeX Mpodeccrii/CreruaibHOCTEH.
Tema 5.2. OcHoOBHOe co/iep:KaHue 2
buorexnonornn u | Teoperudeckoe o0yqeHue: 1 OK-1
TEXHAIECKNE buoHnka ¥ OMOMH)KEHEpHs KaK HanpaBeHHMs OMOJIOrMHM U KuMOepHeTHKH. PaccMoTpeHHe ocoOeHHOCTel 1 OK -2
CHCTEMBI MOp(POo(hU3HOIOTHIECKONH OpraHu3ali >KUBBIX OPraHM3MOB U UX HCIIOJIB30BAHUSA JUIS CO3JAHUS OK -4

COBEPIICHHBIX TEXHUYECKUX CHCTEM M YCTPOWCTB I10 aHAJIOTMU C >KUBBIMU cuUcTeMamH. [IpuHIMIBI U

MpUMEPHl HCIIOJNB30BAHUS B XO3SUCTBEHHOW JAeATENbHOCTH Jroaed MopdoyHKIMOHAIBHBIX YepT

OpTraHHU3aIUH PACTCHHUH U )KHUBOTHBIX.
PyGe:xxublii KOHTPOIb No2 1
IIpomexyrounas arrecranus (1uddepennpoBaHHbIi 324eT) 2
Bcero: 66 4







3. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHON JUCHUILIAH

3.1. I_L]'Iﬂ peaim3anuu nmporpaMmbl JTHCHHUIIMHBI 10JIKHBI OBITH NPpEeAYCMOTPCHLI CJICAYIOIIUE
CIICHMAJbHbIC MOMCIIICHUSA

Kabuner «buonorum», ocHaIeHHBIH 000pyIOBaHHEM: MeOeb, TOCKA, MEJ, HATJISITHBIC TIOCOOUS
(KOMIUIEKTBI y4eOHBIX TaONHMIl, TUIAKATOB), TEXHUYECKUMH CpEACTBAMHU OOYYCHHS: KOMIIBIOTEp C
YCTpOICTBaMH BOCIIPOU3BEACHUSA 3BYKa, IPUHTEDP, MYJIbTUMEAUA-TIPOEKTOP C IKPAHOM, YKa3Ka-IPE3CHTEP
JUTSL TPE3EHTALIUM.

JlabGopaTopusi, OCHalleHHass OOOpPYJIOBaHHMEM Ui TPOBEICHUSI 3aHSATHH: MHMKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETp, JlabopaTopHas nmocyaa (MpoOUpKH, MOACTABKH ISl MPOOUPOK, MTUHIIETHI, TIECOK,
CTYIIKM C II€CTUKAaMH, IIPEIMETHbIE U TOKPOBHBIE CTEKIIA, CTEKJIIHHbBIE MAJI0YKH, IPENapOBaJIbHbIE UTJIbI,
¢unbTpoBanbHas Oymara (caynipeTku), cTakaHbl) THIEPTOHUYECKUH pacTBOp xJiopuja HaTpus, 3%-HbId
pacTBOp MEPOKCHAA BOAOPOJA, paCTBOP Hoaa B HOTUCTOM Kallud, TIUIEPHUH, KIyOHH KapTodes, JIUCT
3JI0/IeU KaHA/ICKOM, M0/ pAOMHBI OOBIKHOBEHHOU (psIOMHBI UM TOMATa), JIYK pernyarbiii, pa3BeIeHHbIE B
BOJIE APOXOKH);

3.2. UudopmanuonHoe odecneyeHne peaau3auuu NporpaMmbl
PexomeHryemble nedyaTHbIE U3/1aHUS 110 pealn3aluy 001eo0pa3oBaTeIbHON AUCIUILIHBIL:
OcHoOBHBIE NIeYaTHbIE U3AHUS

1. buonorus: yueOHUK U IPAKTUKYM JIJIs1 CpeHETo nmpodeccuoHaibHoro oopazosanus / B. H. Apeirun
[1 np.]; mox penakumeit B. H. Spsiruna. — 2-e u3n. — Mocksa: M3natensctBo FOpaiit, 2022, —

378 c.
2. buonorus. 10-11 xmacc (yriryOIeHHBIH YPOBEHB): YUYEOHUK JJIs CPEIHEro 00Iero oopa3oBanus /
B. H. Speirun [u ap.]; mox oOmei penakumerd B. H. Spemruna. — 2-e¢ u3ng. — Mocksa:

N3patensctBO FOpaiit, 2022.

3. Oo6yxos, /1. K. buosnorus: k1eTKy U TKaHU: y4eOHOE TTOCOOre sl CPETHEro MPOPECCHOHATIBHOTO
obpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-¢ uza., nepepad. u gon. — Mockaa:
N3natensctBO FOpaiit, 2022. — 358 c.

DJIeKTPOHHbIE U3IaAHMS
1. Buonorus. 10-11 xnacc (yriyOieHHBIH YpOBEHb): YUeOHUK IS CpeHero obmero oOpazoBaHus /

B. H. Sperun [u ap.]; mox oOmeid penakumeir B. H. SpemrmHa. — 2-e¢ u3ng. — Mocksa:
WznatensctBo FOpaiit, 2022. — 357 c¢. — (Hapoanoe mpocsenienue). — ISBN 978-5-534-15630-
0. — Teker: nsnextpoHHbli // OOpa3zoBartenbHas 1iardpopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/509241

2. Haxaesa, B. U. buonorus: reneruka. [Ipaktuueckuii Kypc: ydeOHOe mocoOue Uisi CpeaHero
npodeccuonabHOro odpazosanus / B. . HaxaeBa. — 2-¢ u3x., nepepad. u gom. — MockBa:
WznarensctBo FOpaiit, 2019. — 276 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-07034-7. — Texct: snekrponnsiii / OBbC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/441847

3. OO6yxos, I. K. buonorusi: KIeTku u TKaHU: yueOHOE MOcoOue A CpeaHero mpodhecCHOHaTBLHOTO
obpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-¢ uza., nepepad. u gon. — Mockaa:
WznatensctBo HOpaiit, 2022. — 358 ¢. — (IIpodeccuonanvuoe obpazoBanue). — ISBN 978-5-



https://urait.ru/bcode/509241
https://www.biblio-online.ru/bcode/441847
https://www.biblio-online.ru/bcode/441847

534-07499-4. — Texkcrt: snekTpoHHbIN // OOpazoBatenbHas miargopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/494034

Buosnorus: yueOHUK U IPAKTUKYM JUIS CpeiHeTo mpodeccuonanbHoro oopasosanus / B. H. Spsirun
[u ap.]; mox penakumeit B. H. fpeiruna. — 2-e u3n. — Mocksa: M3patensctBo HOpaiit, 2022, —
378 ¢. — (IIpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09603-3. — Tekcr:
anektpoHHbli  //  OOpaszoBarenpHast — miargopma  FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/489661

JlonoJiHUTeIbHbIEe HCTOYHUKH

Teitnop /1. buonorusi: 8 3 1. T. 1/ 1. Teiinop, H. I'pun, VY. Crayt; nox pen.P. Comepa ; miep. 3-ro
aHrIL. u3a. — 14-e uza. —M. : Jlabopatopus 3Hanuii, 2022 — 454 c.

[TaBnoBa, E. W. Oxonorus: y4eOHUK M MNPaKTUKyM Ui CPEAHET0 MNPOPEeCcCHOHAIBHOIO
obpazosanus / E. U. [1anoga, B. K. HoBukoB. — Mocksa: U3narensctBo FOpaiit, 2022. — 190 c.
Epemuenko, O. 3. buonorusa: ydyenue o Ouochepe: yueOHOe TMocoOHe s CpPEaHEro
npodeccuonanpHoro oopaszoBanus / O. 3. Epemuenko. — 3-e u3n., nepepad. u gomn. — Mocksa:
N3parensctBo IOpaiit, 2022. — 236 c.

bmunos, JI. H. Dkonorus: yuebHoe mocobue st cpennero npodeccuonaabHoro oopazoanus / JI.
H. biiunos, B. B. [lomsikoBa, A. B. Cemenua ; mox o6mieit penakuueit JI. H. bimaosa. — Mocksa:
N3parensctBo IOpaiit, 2022. — 208 c.

bproxans, ®@. ®. [IpombinuienHas sxosnorusi: yueOuuk / ©.d. bproxanp, M.B. I'papkuna, E.E.
CnoonskoBa. — Mocka: DOPYM: UHDOPA-M, 2022. — 208 c.

Hecmenosa, H. H. Dxomorus yenoBeka: ydeOHUK U TPAKTUKYM ISl CPEAHETO MPOPECCHOHATBHOTO
obpazosanms / H. H. HecmenoBa. — Mocksa: U3marensctBo HOpaiit, 2022. — 157 c.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJIBHO
TACHATITAHBI

KOHTpOJIb H OICHKA PE3yJIbTaTOB OCBOCHHA O6Hl€06pa3OBaTeHBHOﬁ JAUCHUIIIMHBI PaCKPbIBAKOTCA

yepe3 AMCLUUIIMHAPHBIE Pe3yJIbTaThl, HAMPaBJICHHbIE Ha (OPMUPOBAHHUE OOIIMX U MPOPECCHOHATBHBIX

KOMIICTCHITUH 110 pasaciiaM U TEMaM COACPIKAHUA yqe6Horo MaTcpHraia.

Ooman Pa3zpnen/Tema Tun oueHOYHbIX MepPONPUATHH
KOMIIETCHIIHU S

Pa3pnen 1. Knerka — KoHnTtponbHas padota
CTPYKTYPHO- «MonekynspHbIi YpOBEHb
¢yHKUHOHAIbHAS eIMHUIIA OpraHMu3aIMU KUBOTO»
JKHBOT0

OK 02 buonorus xak nayka. OOrmias 3anonHeHne TaOIUIBI C OITMCAHUEM
XapakTePUCTHKA KU3HU METOJIOB MUKPOCKOITUPOBAHUS C HX

JOCTOMHCTBAMU U HEAOCTATKAMM.
3aroaHeHNE Ta6J'II/II_ILI «Bxmag YUCHBIX
B PA3BUTHC OHOJIOT U

3arojHeHNE CpaBHHTCHLHOﬁ Ta6J'II/ILU>I
CX0ACTBa U pa3n1/1q1/1171 KHUBOI'oO M1 HC

KHUBOT'O
OK 01 CrpykrypHO-pyHKIHOHaNbHas |OneHuBaeMas IUCKyCCHs 0 BOIpocam
OK 02 OpraHM3aIys KIETOK JEKIHA
OK 04 Pa3paboTka MeHTaIbHON KapThl 110

K.HaCCI/I(bI/IKaI_II/II/I KJICTOK U UX CTPOCHHUIO



https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

Ha MPO- U SYKapUOTHYECKUX U 110
LIapCTBaM B MUHU I'pynIax
Brimosnaenue u 3ammra 1adopaTopHbIX
pabor:

«CTpoeHue KIeTkH (pacTeHus,
YKUBOTHbIE, TPUOBI) U KJIETOYHbIE
BKJIIOUEHUS (Kpaxmall, KapOTHUHOU/BI,
XJIOPOILIACTHI, XPOMOILIACTHI)»
[TpakTuueckoe 3anstue. [lpeacrasnenue
YCTHBIX COOOIIEHUN ¢ IIPE3EHTALIUEH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
MCTOYHUKOB, PEKOMEHIOBAHHBIX
IpernojaBaTeaem

OK 01
OK 02

CtpyKkTypHO-(yHKIIMOHATBHBIE
(bakTOpBI HACIIEICTBEHHOCTH

@pOHTAIBHBIN ONPOC

Pa3pabotka rioccapus

Pemenue 3aga4d Ha onpeneneHue
IIOCJIEIOBATEIbHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B CIy4ae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykneotnnos JJHK

OK 02

OOMeEH BELIECTB U
MPEBPAICHUE SHEPTHUU B KIICTKE

@pOHTABHBIN ONPOC

3anoHeHUEe CPAaBHUTEILHON TaOIUIIbI
XapaKTEPUCTHK TUTIOB OOMEHa
BCIIIECTB

OK 02
OK 04

JKU3HEHHBIN IUKIT KIETKH.
Muto3. Meiio3

OO6cy>xaeHne TI0 BOTIPOCcaM JISKITUU
Pa3zpaboTka neHTHI BpeMEHU
KU3HEHHOTO [IUKJIa

Paznea 2. Ctpoenue u
¢GyHKIUM OpranusmMa

KonTtponbhas padora “CtpoeHue u
byHKIIMM opraHu3mMa’

OK 02
OK 04

Crpoenue opranusma

OuenuBaemasi AMCKycCuUs

Pa3paboTka MEHTaIbHON KapThl
TKaHel, OpraHoOB U CHCTEM OPTaHOB
OpraHu3MOB (pacTeHHUs], KUBOTHEIE,
YeNIOBEK) C KPaTKON XapaKTEepPUCTUKON
uX QyHKIHIHA

OK 02

®opMbI pa3MHOKEHUS
OpraHU3MOB

OpoHTANIBHBIN 0IPOC

3anonHeHue TabIuIbl ¢ KPaTKOM
XapaKTePUCTHKON U puMepamMu Ghopm
Pa3MHOKEHHUSI OPTaHU3MOB

OK 02
OK 04

OnTrorenes paCTeHHﬁ, KHUBOTHBIX
M 4CJIOBCKa

Pa3pa0oTka JIeHThl BpEMEHU C
XapaKTEPUCTUKOMN HTAIlOB OHTOI€HE3a
OTJEIIBbHOM I'PYIIION JKUBOTHBIX U
4eJI0BEKA 110 MUKPOTpyTIIaM
Tect/ompoc

CocraBiieHHE KU3HEHHBIX IIUKJIOB
pacTeHui 1o oTaenam (MOXOBUIHBIE,
XBOILEBU/IHbIE, TATIOPOTHUKOBUIHBIE,
roJI0OCEMEHHbIE, TOKPHITOCEMEHHBIE)

OK 02

3aKOHOMEPHOCTHU HACIEAOBAHUS

Paspabotka rioccapus




OK 04

OpPOHTAIBHBIN OIIPOC

Tect no Bompocam JIEKUUU
Pemenue 3anau Ha onpeneneHne
BCPOATHOCTU BOSHUKHOBCHH A
HACJICACTBCHHBIX NPU3HAKOB IIPU
MOHO-,HH-,HOHHFH6pHHHONIH
AQHAJIM3HUPYIOLIEM CKPEILIMBAaHNN,
COCTAaBJICHHUEC I'€CHOTHUIIMYCCKUX CXEM
CKpeLIMBaHUs

OK 01 CueruieHHOE HacJeI0BaHNE Tecr
OK 02 MIPU3HAKOB Pa3pabotka rnoccapus
Pemenue 3anau Ha onpeneneHre
BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB TIPU
CIICTITICHHOM HaCJIeJIOBaHUH,
COCTaBJICHUE TEHOTHITHYECKUX CXEM
CKpEITBaHHS
OK 01 3aKOHOMEPHOCTH M3MEHYMBOCTH | TecT.
OK 02 Pemenue 3a1au Ha onpeeneHne TUna
OK 04 MYTaIiH [Py Tiepeaade
HACJIEICTBEHHBIX MPU3HAKOB,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEeILMBaHUS
Pa3znen 3. Teopusi 3BoIIOLIMHA Kontponbnas padota “TeopeTudeckue
ACIIEKTEI DBOJIIOIUH KU3HU Ha 3emiie”
OK 02 HcTopus SBOIOIMOHHOTO @poHTANIBHBIN 0Ipoc
OK 04 ydeHusi. MUKPOSBOIIOLUS Pa3zpaboTka rioccapusi TEepMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
SBOJIFOLIMOHHOTO YYEHHUS
OK 02 Makpo3BOJTIOIIHS. OneHuBaeMas IUCKyCCHUS:
OK 04 BosaukHOBEHUE U pa3Butue HCII0JIb30OBAHUE apryMEHTOB,
JKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOIOTUH U
CUMBOJIMKH TSI I0KA3aTeNbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEeMATUUYECKUX TPYIII
Pa3paboTka j1eHThl BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU HA
3emiie
OK 02 [IpoucxoxaeHue yeaoBeKa — OpOHTAIBHBIN ONIPOC
OK 04 AHTPOIIOTEHE3 Pa3pa0oTka J1eHThl BpeMEHU
IPOMCXOXKAECHUS YeTOBeKa
Pa3nen 4. Oxoorus
OK 01 Okosornyeckue pakTopsl U Tect 1o sKOIOTHUECKUM (PaKTOpaM U
OK 02 Cpeabl )KU3HU cpeaaM *HU3HU OpraHu3MOB
OK 07
OK 01 [Momynsiusi, cooOriecTna, CocraBiieHue cxeM KpyroBopora
OK 02 SKOCHCTEMBI BEIIECTB, UCIIOJIb3YsI MATCPHAIIBI
OK 07

JICKIIUHU




Peienre npakTMKO-OpUEHTUPOBAHHBIX
pacYeTHBIX 3aJJaHUM 110 IIEPEHOCY
BEIIECTBA M SHEPTHU B SKOCHUCTEMAX C
cocCTaBJIeHUE TPOHUUECKUX LIenei u
nupaMul OMOMacChl U IHEPTUU

OK 01 Bbuocdepa - rmodanpHas OueHnBaemMas TUCKyCCUS

OK 02 9KOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BiastHue aHTpONOreHHbIX Tect

OK 02 (axTopoB Ha 6Guochepy I[IpakTuyeckas pa6ora “OTX0bI

OK 04 TIPOM3BOICTBA”

OK 07

OK 02 Biusgune conmansHo- OneHnBaemMas TUCKyCCHUS

OK 04 SKOJIOTMYECKUX (JAKTOPOB Ha Beimonnenune n1abopaTopHoOi paboTsl Ha

OK 07 3710pPOBbE YEIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTD",
"Brnussane abuotnyeckux (HakTopoB Ha
YyeoBeKa (HU3KUE M BHICOKHE
TeMmneparypsl)"

Paznea S. buosiorus B :xM3HM  |3aniuTa Keica: NpeIcTaBIeHUe

pE3yJIbTAaTOB PEIICHUS KEHCOB
(BBICTYILIEHHE C TIPE3EHTAIIUCH)

OK 01 BHOTEXHOIOTHUY B )KU3HU Brimonnenue keiica Ha aHAIIN3

OK 02 Ka)KII0TO nH(pOpMaIUK 0 HAYYHBIX JOCTHKCHHSIX

OK 04 B 00JIACTH F'€HETUYECKHUX TEXHOIOTHA,
KJICTOYHOU WHXEHEPUH, MHUILEBbIX
OMOTEXHOJIOTUH (TI0 TpyIIaMm),
IIPEJICTaBICHUE PE3YJIbTATOB PEIICHUS
KEMCoB

OK 01 [IpomebInuienHas OnoTexHoyorus |BrimosiHeHNe Kelica Ha aHaIHu3

OK 02 uH(pOpMalliU O pa3BUTUHU

OK 04 MIPOMBIIICHHOW OMOTEXHOIOTHH (110
rpymmnam), mpeicTaBiIeHue Pe3yIbTaToB
pelIeHus KecoB

OK 01 CouunanbHO-3TUYECKHE ACTIEKTHl | BBITTONTHEHUE Kelica Ha aHAIU3

OK 02 OUOTEXHOJIOT M UHpOpMAaLUU 00 STUYECKUX ACIEKTax

OK 04 pa3BUTHsI OMOTEXHOJIOT Ui (110
rpymnmnam), mpeicTaBiIeHue Pe3yIbTaToB
pELIEHUS KEWCOB

OK 01 buorexnonoruu n texunueckue |BrlmonHeHue kelica Ha aHATK3

OK 02 CUCTEMBI MH(POPMALIMH O PA3BUTHUS

OK 04

OMOTEXHOJIOTHI ¢ TPUMEHEHUEM
TEXHUUYECKUX CHCTeM (TI0 TpyIIam),
MIPEACTABIICHUE PE3YIIBTATOB PELICHUS
KeMcoB




