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COI''TACOBAHO YTBEPXIAIO

HadvanpbHMK METOIMYECKOTO OT/IENa 3aMecTUTENb AUPEKTOpa
e [ o yueOHO-MeToanYecKoi paboTe
o /%, £, HB. Boctpskosa (373;4‘«/&{4«2 C.A. Bynacosa
v (H'O)IHI/ICB) 7 (()HOI[HI/ICB)
D ecoficee, 202 & KED cerspecre 202_3
OJIOBPEHO

[TuxoBO# KOMUCCHEH PU3UKO-
MaTeMaTHIEeCKUX B 001X
€CTECTBEHHOHAYYHBIX AUCIUIIINH

[potokon Ne Z ot «2d ©3 202 5
[TpenceaATens L/[K
; .b. Ilerpuxkuna

PaGogas mporpamma obmieobpasoBarensHoi yuebHo# nucnummsel OOJ[.08 buonormsa nmsa
cnenmanbHOCTH 11.02.16 MoHTa), TEXHHUECKOE 00CITYKAUBAHIE W PEMOHT 3JEKTPOHHBIX IIPUOOPOB H
yCTpOHCTB pazpaboTaHa B COOTBETCTBHHM ¢ TpeboBanusMu DenepanpbHOr0 rOCYAapCTBEHHOIO
o6pa3oBaTeNbHOTO CTaHAapTra cpefgHero obmero oOpa3oBaHUs, YTBEPKAEHHOIO IIPHKA30M
MunwucrepcrBa obpazoBanuss u Hayku PO ot «17» mas 2012 r. Ne 413 (B pemakuuu Inpukasza
Munnpoceemenns Poccum ot 12.08.2022r.  No732), @enepanibHOr0  TOCYAapCTBEHHOTO
00pa30oBaTeIbHOTO cTaHAapTa cpeaHero npodeccuoHampHOro obpazoranus crenuanbaoctd 11.02.16
MoHTax, TexHH4Yeckoe o0OCIyKMBaHHE M PEMOHT OJJIEKTPOHHBIX INPHOOPOB M  yCTPOUCTSB,
YTBEPKIEHHOrO mpukazoM MunuctepcTBa mpocsemenust Poccuiickoit @enepanuu ot «04» oktabps
2021 r. Ne 691 (3apeructpupoBan MunucrepctBoM roctuiiuu Poccutickoir Oeneparum «12» HOSIOps
2021 r.,, peructpanmoHHblt Ne 65793), c¢ yu€toM mpuMepHOU pabodedl TPOTPAMMBI
o6meo6pazoBarTenpHOi yueOHON TUCHUIUIMEEI bruonorus ans mpodeccroHaTbHBIX 00pa3oBaTeNbHBIX
opraHuzalui, yrBepxkaéHHOM COBETOM IO OICHKE COJEpPXKAHUSA W KadyeCcTBAa IMPUMEPHBIX paboumx
mporpamMMm  oOmeo0pa3oBaTenbHOT0O M COIMATBHO-TYMaHHTAPHOTO  IIMKJIOB  CPEIHErO
mpodeccuoranpHoro obpaszosanus (mpotokon Ne 14 ot «30» Host6ps 2022 r.), Mertomuku
mpenogaBaHus 1o obmeoOpasoBarenbHBIM  (00S3aTENBHBIM) — TUCHUIUIMHAM  C  YYETOM
npodeccHoHaIbHON HampaBieHHOCTH mporpamm CIIO, peamu3yeMblx Ha 0asze OCHOBHOTO OOIIETo
obpazoBaHuf,  NPEIYCMaTPUBAIONINX  HHTEHCHBHYIO  00Ieo0pa30BaTeNbHYI0  HOJATOTOBKY
00y4aromuxcs C BKIIOYEHHEM MPUKIATHBIX MOMAYJEH, COOTBETCTBYIOIIUX MpPO(decCHOHATBHOMN
HallpaBJICHHOCTH, B T.4. C Y4ETOM NPUMEHEHHS TEXHOJIOTHH JUCTAaHIMOHHOTO M 3JIEKTPOHHOTO
o0yuenus (pacnopsbkeHue MuHHcTepeTBa mpocsermenus Poccuiickoit @enepanun No P-198 ot «25»
asrycra 2021 r.) :

PazpaboTumk(m):
Ilepruxnna O.b. — npenonasatens Bricinelt kpanudukanuosHoi kareropuu [’ BIIOY PO «PKPUIIT»

Penensentni:
Tpoununa B.C. — npenonaBatens Beicineit kpanmudukanmonHoi kareropuu [ BIIOY PO «PKCU»
KpaBuenko N.IO. - mpenogasatens Bricuieit kanudukanuonnoit kareropuu I'bIIOY PO «PKCH»
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1. OBLIAA XAPAKTEPUCTHKA PAEO‘IF;‘P'I IHPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIIMHBI
00/1.08 BUOJIOI'UA

1.1. MecTo TMCHMIJIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH CHEeHAIH-
CTOB Cpe/lHero 3BeHa:
obmeobpasoBarenbHas yueOnas aucnurummaa OOJ1.08 buonorus sBiseTcst 00s3aTelNb-
HOM YacThio 0011e00pa30BaTENILHOTO LHKJIA MPOrpaMMBbl MOJITOTOBKU CHEIHMATUCTOB
cpeanero 3BeHa B coorBeTcTBUM ¢ PI'OC CIIO no cnemmansHoctul1.02.16 MonTax,
TEXHUYECKOE OOCTY)KUBAHUE W PEMOHT JICKTPOHHBIX IPHOOPOB U YCTPONCTB

1.2. Heab 1 nj1aHupyeMble pe3yabTAThl 0CBOCHHUS TUCUMUILINHBI:

1.2.1. Ilesin 001Ie00pa3oBaTeIbHON YUeOHOH JUCITUIITIMHBI
Conepxanue mporpaMmMbl o01ieodpazoBarenbHor yueoHon auctuminasl OO/1.08 buo-
JIOTHS HAIIPaBJICHO Ha JOCTH>KEHUE CIAEAYIOIIEH LEIu:

- ¢dopMHpOBaHHE Y CTYJIEHTOB MPEACTaBICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHU3alliy >KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBBI NMPHUHSTUS PEIICHUN B
OTHOIIIEHUH OOBEKTOB KUBOW MPUPOBI U B MPOU3BOJACTBEHHBIX CUTYAIIUSIX.

3amaun JUCIIUTUINHEL:
1) chopmupoBaTh MOHHUMAHUE CTPOCHUSI, MHOTOOOpa3usi U 0COOCHHOCTEHN KUBBIX

CUCTEM PA3HOT0 YPOBHS OpraHU3aLUH, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOJIOTHYECKUX
MIPOIIECCOB U SIBJICHUH B OKpY>KalOIIEH cpejie, IIeIOCTHOM Hay4YHOH KapTHUHBI MUpa, B3a-
MMOCBS3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS OMPENEIATh KUBbIE OOBEKTHI B MPHUPOJIE; MPOBOJIUTH HAOIIO-
JICHUS 32 SKOCUCTEMAaMH JTsI BBISIBIICHUSI €CTECTBEHHBIX M aHTPOIOTCHHBIX U3MEHEHUH,
MHTEPHPETUPOBATH PE3YyJIbTAaThl HAOIIOICHUI,

3) copmupoBaTh HABBIKM IPOBEJACHUS MPOCTEUIINX OUOJOTHYECKUX DKCIIEPHU-
MEHTAJIBHBIX MCCJICIOBAHUMN C COOJIIOJICHHEM MpaBmil 0€30MacHOro oOpamieHus ¢ 00b-
€KTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MH(GOPMAIMIO OMOJOTUYECKOTO XapakTepa W3
Pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHHOCTU TIO
OTHOLIEHUIO K OKPY)KaloIllel cpene, COOCTBEHHOMY 370pPOBbIO; OOOCHOBBIBaTH U CO-
Osro1aTh Mephl NPOPUITAKTUKHY 3a00I€BaHUIA.

6) chopMUpOBaTh MOHUMAHUE 3HAYUMOCTHU JOCTUKEHUM OMOJIOTHYECKON HAYKHU U
TEXHOJIOTUN B MPAKTHUUYECKON JEATEIbHOCTU YeJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIH-
IIUHCKUX TEXHOJIOTHH U arpoOHMOTEXHOJIOTHI

1.2.2. IInanupyemsbie pe3yJabTaTbl OCBOCHHS 001e00pa3oBaTeJbLHOMN
y4eOHoi qucuunuHbl B c0oTBeTcTBHN ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHne AUCIUIUIMHA UMEET NMpu (GOPMHUPOBAHUU U PA3BUTHUU OOIIUX W MPO-
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dbeccuonanpabix KommnereHui (OK u I1K) B cootBercTBrn ¢ ®I'OC CIIO mo
crenrasibHOCTH 11.02.16 MoHTaX, TeXHUYECKOE OOCITY)KUBAaHUE M PEMOHT JJIEKTPOH-

HBIX TPUOOPOB U YCTPOUCTB.

KO,ZI 1 HAUMCHOBAHUC

HJIaHI/IpyeMLIC PE3YIIbTAThl OCBOCHUA OUCIHUIIIIMHBI

bopMHpyEMBIX KOMIIE-
tennuit (OK, TIK)

AUCHUIITIMHAPHBIC

OK.1BsiOuparh  crocoObl | B yacTH TpyaoBOro BOCHHTA-
peuieHus 3amad npodeccu- | Hus:

OHAJILHOM  JESTENBbHOCTU | - TOTOBHOCTh K TPYIy, OCO3HAHHE
NPUMEHUTEIBHO K Pa3iiny- | HEHHOCTH MAacCTepCTBa, TPYIO0JIIO-

HBIM KOHTCKCTaM 6I/Ie,

CTH.

MYy,

- TOTOBHOCTh K AaKTHUBHOW jes-
TEIPHOCTH TEXHOJIOTUYECKOU U
HaIpaBJIEHHOCTH,

WHUIMUPOBATb,
IJITAHUPOBATh M CaMOCTOSITEIIBHO
BBIIIOJIHATH TaKYIO JAESATEIbHOCTD;
- MHTEpEC K pa3INyuHbBIM cdepam
npodeCcCuOHAIBHON

COLIMaIbHOMU
CIHOCOOHOCTH

JCATCIIBHO-

OsBnanenue

y4eOHBIMU

NEUCTBUSIMU:
a) 0a3oBble JIOrH4YecKHe [ieii-
CTBHSA:

- CaMOCTOSITEIBHO (OPMYIHPO-
BaTh U aKTyaJIM3UpPOBAThH MpoOIIe-
paccMaTpuBaTh €€ BCECTO-
POHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN
NPU3HAK MJIM OCHOBAaHUS  JUIS
KJIacCU(pUKAUU U

YHUBCPCAJIbHBIMU
IIO3HAaBaTCIbHBIMHA

CpaBHEHMUS,
0000I1IeHMS;
- ONIPENIEIATh IEJN ACSITEITLHOCTH,
3aJaBaTh MapaMeTpbl U KPUTCPUH
UX JOCTHUKCHUS,

- BBIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUST B paccMaTpuBac-
MBIX SIBJICHUSIX;

- BHOCUTb KOPPEKTHUBBI
TENbHOCTh, OIIEHUBATh COOTBET-
CTBUE pE3YJIBTATOB IICINISAM, OIle-
HUBATh PUCKU TIOCJICICTBHMA Jiesi-
TEJIBHOCTH;

- pa3BHBAaTh KPEATUBHOE MBIIILIC-
HUEC TIpU PCHICHUH KXHU3HCHHBIX
npobiem

0) 0a3oBble Hccie10BaTEIbCKHIE
AefCTBUA:

- BJIaACTh HaBBIKAMU yqe6H0-

- c(OpMHPOBAHHOCTh 3HAHUH O
MECTE U poJii OMOJIOTUU B CUCTE-
ME HAay4yHOTO 3HaHUs; (YHKIIHO-
HAJIBHOW TPAaMOTHOCTH 4YeJOBEeKa
JUISL pEIICHUS KU3HCHHBIX IPO-
O1eM;

- chopMUPOBAaHHOCTH  YMECHHS
pacKpbIBaTh COACPKAHUE OCHOBO-
TI0JIararoIInX OHMOJIOTHYECKHUX
TEPMHHOB U TIOHATUU: >KHU3Hb,
KJIETKa, TKaHb, OpPTraH, OpPraHU3M,
BUJ, TONYJSIIHSA, SKOCHCTEMa,
OouoreHo3, Owuocdepa; meTado-
mu3M (0OMEH BeIleCTB U TpeBpa-
IICHUE SHEPrHuH), romeoctas (ca-
MOperyJsius), onocunre3 Oenka,
CTPYKTypHasi OpraHu3aIus Ku-
BBIX CHCTEM, TUCKPETHOCTH, Ca-
MOPETYJISIHS, CaMOBOCIPOHU3Be-
JneHue (penpoayKuus), Haclen-
CTBEHHOCTb, U3MEHYNBOCTb,
HHEPro3aBUCUMOCTh, POCT U pa3-
BUTHE, YPOBHEBAas OpraHU3aIlUs;

- c(opMUPOBaHHOCTh  yMEHUS
PacKpBIBaTh COJEpKAHUE OCHOBO-

[OJIararoIux OMOJIOTMYECKUX
TEOpUH M THUIIOTE3: KIETOYHOM,
XPOMOCOMHO, MYTal[MOHHOM,

SBOJIOLUOHHOM, TPOUCXOKIECHUS
JKU3HU U 4eJIOBEKa;

- chOpPMUPOBAHHOCTh  yYMEHHUS
pacKpbIBaTh OCHOBOIIOJIATAIOIINE
OMOJIOTMYECKHE 3aKOHBI M 3aKO-
HomepHoctu (I. Mennens, T.
Moprana, H.M. Basunoma, 3.
Iexkens, ®. Mromnepa, K. bapa),
TPaHUIBl MX TPUMEHUMOCTH K
JKMBBIM CHCTEMAaM;

- IpUOOpETEeHNE OIbITa MPUMEHEe-
HUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3yeMBIX B OHO-
JIOTUX: HAOJIIONEHUS W OIIMCAHUI
JKUBBIX CHCTEM, IMPOLIECCOB U SIB-
JICHUHW; OpraHu3allid M TMPOBEJe-




HCCIIEIOBATENBCKOM U MPOCKTHOU
NEesTeIbHOCTH, HaBbIKAMU pa3pe-
IeHUs Ipo0JIeM;

- BBISIBIISTE MIPUYUHHO-
CJICZICTBEHHBIE CBSI3U M aKTyasu-
3UpOBATh 3aj]la4yy, BBIJBUTaTh TH-
MOTe3y €€ pEIICHUs, HaXOAUTh
apryMeHThl i JI0Ka3aTesIbCTBa
CBOUX YTBEPXKJICHUH, 3aJaBaTh
rapameTpbl U KpUTEPUU PEILICHUS;
- AHAJIM3UPOBATH IOJYYCHHBIE B
XO0JIe pelIeHusl 3a7auu pe3yJibTa-
Thl, KPUTHYECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCJIOBUSAX;

- YMETh MEPEHOCUTH 3HAHUS B I10-
3HABaTEIbHYI0 M IPAKTHYECKYIO
00J1aCTH KU3HEACITEIHHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE HJICU, MPEII-
JlaraTb OpUTMHAJIBHBIE TTOAX0/Ibl U
pelieHus;

- CHOCOOHOCTh MX HCHOJIH30BaHUS
B MO3HABATCILHON M COLMAJIBHOM
MpaKTUKE

HUS OHOJIOTMYECKOTO JKCIIEepH-
MEHTA, BBIIBMKCHUS THUIIOTE3,
BBISIBJICHUS 3aBHCHUMOCTH MEXIY
HCCIIeTyeMBIMU BEITMYMHAMU,
00BSICHEHUS MOYYEHHBIX PE3yilb-
TaTOB ¥ (OPMYITUPOBAHUS BBIBO-
JIOB C HCIIOJIb30BAaHHEM HAYYHBIX
MOHSTUH, TEOPUI U 3aKOHOB;

- chOpMUPOBAHHOCTh  yYMEHHUS
BBIICTISITh  CYIIECTBEHHBIE IPH-
3HaKU BUPYCOB, KJIETOK IPOKapH-
OT M DYKApUOT; OJJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX ~ OpPraHHU3MOB,
BHUOB, OHMOI€OIICHO30B M HKOCH-
CTeM; OCOOEHHOCTH TPOIIECCOB
oOMEHa BEIIECTB M IPEBPALICHHS
JHEPruu B KJETKe, (HOTOCUHTE3A,
TUTACTUYECKOTO M YHEPTeTHUYECKO-
ro oOMeHa, XeMOCHUHTE3a, MUTO34,
Meiio3a, OTUIOIOTBOPEHUS, pa3BH-
TS ¥ Pa3MHOXCHHS, WHIUBHUIY-
QIbHOTO  pa3BUTUA  OpraHU3Ma
(oHTOTEHE3a), OOpHOBI 3a cCyle-
CTBOBaHHE, ECTECTBEHHOI'O OTOO-
pa, BUI000pa30BaHUsI, MPHUCIIO-
COOJICHHOCTH OPTaHU3MOB K cpejie
oOuTaHUs, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIOTCHHBIX W3-
MEHEHUH B 3JKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB
U TpeBpallleHue 3Hepruu B Ouo-
cdepe;

- copMuUpPOBaHHOCTh  yMEHUS
pemate OHOJOTHYECKHE 3a/1auH,
COCTaBJISITh TEHOTUITMYECKUE CXe-
MBI CKpPEUIUBAHUS JUIS Pa3HbBIX
TUTIOB HACJICIOBAaHUS TPHU3HAKOB
y OpraHU3MOB, COCTaBIISTH CXEMBI
MepeHoca BEIIECTB M JHEPTHH B

KocHcTeMax  (Uenu  MUTaHus,
MULIEBBIE CETH);
- c(hOpMHPOBAHHOCTb  YMEHHH

KPUTUYECKH OICHUBATh HHQOP-
Maruoo OHOJOTHYECKOTO COojep-
YKaHUS, BKJIFOYAONIYIO TICEBIOHA-
yUHBbIE 3HAHUS U3 PA3IUYHBIX UC-
TOYHUKOB (CpelcTBa MacCOBOM
nH(popManuu, HAy4YHO-
MOMYJISIPHBIC MaTepHalIbl); HHTEP-
MPETUPOBATh ITUUYECKUE ACTICKTHI
COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOTHH, MEIULIMHE, OHOTEXHO-




JOTUH; paccMaTpUBaTh TII00aIb-
HBIE D3KOJOTMYEeCKHe MpoOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOIICHHUIO K HUM COOCTBEHHYIO
HO3HUIIHIO;

- ¢(hOpMUPOBAHHOCTb YMEHUH CO-
31aBaTh COOCTBEHHBIC IHCHMEH-
HBIC ¥ YCTHBIE COOOIIEHHS Ha OC-
HOBE OHWoOJIOTHYeCKO HH(pOpMa-
IIUU U3 HECKOJBKUX MCTOYHHUKOB,
IpPaMOTHO HCIIOJIb30BaTh IIOHS-
TUMHBINA annapat OMOJIOTHH.

OK 02. Hcnons3oBaTh CoO-
BPEMEHHBIE CpEACTBa IIO-
WCKa, aHAJIU3a U MHTEpIIpe-
Tanuu WHQOpPMAIMK U WH-
dbopMaIMoHHBIE  TEXHOJIO-
TMHU IS BBIITOJHEHMS 3a7a4
npodecCHOHAIbHON  J1es-
TEIBLHOCTH

B o01acTH 1EeHHOCTH HAY4YHOIO
MO3HAHHUSA:

- c(hOpMHUPOBAHHOCTb MHPOBO3-
3pEHHsI, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO DPa3BHUTHS
HayKd M OOIIECTBEHHOW INPAaKTH-
KA, OCHOBAaHHOTO Ha JWaJlore
KYJBTYp, CHOCOOCTBYIOIIETO OCO-
3HaHUIO CBOETO MeCTa B IIOJIHU-
KYJIbTYpHOM MHPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM
U YHATATEIBCKOW KYJIBTYPHl Kak
CpEICTBa B3aMMOJICHCTBHS MEXKITY
JFOIMU U TIO3HAHUS MUDA;

- OCO3HaHME IICHHOCTH HAy4YHOW
NesITeIbHOCTH, TOTOBHOCTH OCY-
HIECTBIISITh TPOCKTHYIO M HCCIIe-
JIOBaTEIIbCKYIO JICATEIIbHOCTh WH-
TMBHIyaTbHO U B TPYIIIIE;

OBnanenue YHHUBEpCaIbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
JNEUCTBUAMM:

B) padora ¢ uH(popmaluei:

- BJaJIeTh HABBIKAMU IOJIYYECHHUS
uHbOpMaAlMM U3  HMCTOYHHUKOB
pasHBIX THIIOB, CaMOCTOSTEIBHO
OCYHIECTBIIATH  [IOUCK, AHAJIM3,
CHCTEMATH3alUI0 W HWHTEPIIpeTa-
U0 WHPOPMAIMKM  PA3IMYHBIX
BUJIOB U ()OPM IPECTABICHHUS;

- cO371aBaTh TEKCTHI B PA3JIIMYHBIX
¢dopmarax ¢ yuyeToM Ha3HAa4YeHHUS
uHbOpMalUK U 1IeNIEBOH ayauTo-
pun,

BbIOUpas  ONTHUMAaJIbHYIO

(dbopMy mpencTaBleHUs U BH3ya-

- chopMHpOBAaHHOCTh  YMCHHIA
KPUTHYECKH OIICHUBAaTh HHMOP-
Malui OHOJIOTHYECKOTO COJIEp-
KaHUS, BKIIOYAIONIYIO TICEBJIOHA-
yUYHBIC 3HAHUS U3 Pa3IMYHBIX HC-
TOYHHKOB (Cpe/lcTBa MacCOBOM
uHdopmanuu,
HOIYJISIPHBIC MaTepHUalIbl); HHTEP-

Hay4HO-

IPETUPOBATh 3TUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIICIOBAaHUN B
OuoJIOTMH, MEIUIMHE, OMOTEXHO-
JIOTHH; paccMaTpuBaTh I100ajb-
HbIE SKOJIOTHYECKHE MPOOIIEeMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOILLIEHHUIO K HUM COOCTBEHHYIO
HO3ULIHIO;

- chopMHpPOBAaHHOCTH YMEHHH CO-
3/1aBaTh COOCTBEHHBbIE MNUCHMEH-
HbI€ U YCTHBIE COOOLIEHUsS Ha Oc-
HOBE Ouoyiorn4eckoil mHpopma-
MU U3 HECKOJIbKMX HCTOYHHKOB,
IPaMOTHO MCIIOJIb30BaTh IOHS-
TUIHBIN anmapaT OMOJIOTHH




TA3AIH;
- OLIEHUBATh JIOCTOBEPHOCTH, J€-
TUTUMHOCTh MH(POPMALIUH, €€ CO-
OTBETCTBUE MPABOBBIM H MOpPaJib-
HO-3THYECKHUM HOpMaM,

- HCIIOJIb30BaTh CPEICTBA MHPOP-
MAIMOHHBIX W KOMMYHHKAI[OH-
HBIX TEXHOJIOTUH B PEIICHHH KO-
THUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3alMOHHBIX 337a4 C CO-
OmozieHreM TpeOOBaHM AProHO-
MHMKH, TEXHUKH 0€30IacHOCTH,
THTHEHBI,  PeCcypcocOepeKeHuMs,
MPAaBOBBIX W JTUYECKHX HOPM,
HOpPM  WH(OpManUOHHON  Oe3-
OIaCHOCTH;

- BJIaJICThb HaBbIKaMH pacCrio3HaBa-
HUSI M 3alIUThl UH(OpMAIIUH, WH-
dbopManmoHHOH  G€30MacHOCTH
JMYHOCTH

OK 04. DddexTuBHo B3au-
MOJICiCTBOBaTh U paboTaTh
B KOJUICKTHBE U KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIpe-
JIeJICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENLCKOM, IPOSKTHOM U
COIIMAJIbHOM ACSITEIBHOCTH;
OBiagenne yHUBepCaIbHBIMH
KOMMYHUKATUBHBIMHU [1elCTBH-
AMM:

0) coBMeCTHas1 1esITeJIbHOCTh!

- MIOHUMAaTh U UCMOJb30BaTh Ipe-
HMMYILECTBa KOMaHJHOM U WHAM-
BUJTyaJIbHOM paboTHI;

- IPUHMMATh LEIU COBMECTHOMN
NeSITeIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHUPOBATh JIEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUM, pacIpeneisiaTh poJd ¢
y4€TOM MHEHUH Y4aCTHUKOB 00-
CYXJaTh pe3yJbTaTbl COBMECTHOMN
paboTHI;

- KOOpJIMHUPOBATb W BBINOJIHATH
paboTy B YCIOBUAX PEATbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHHPOBaH-
HOTO B3aMMOJICHICTBHS,

- OCYUIECTBIISAITb  IO3UTHUBHOE
CTpaTernyeckoe TIOBEJIEHUE B
pa3IUYHBIX CHUTYyalUsX, IPOsIB-
JISITH TBOPUECTBO U BOOOpakeHHE,
OBITh MHUIIMATUBHBIM

- IpUOOPETEHUE OMbITA MPHUMEHE-
HUSI OCHOBHBIX METOJIOB HAyYHOTO
MO3HAHMS, UCIOJIb3YEeMBIX B OHO-
JIOTUH: HAONIONCHUS W OIHMCAHUS
JKUBBIX CHCTEM, IMPOIECCOB U SIB-
JICHUM;

- OpraHu3aluy W MPOBEACHUS
OMOJIOTUYECKOTO  JKCIICPUMEHTA,
BBIJIBH)KCHUS TUIIOTE3, BBISBICHUS
3aBUCHMOCTH MEXIy HCCIeaye-
MBIMH BeJIMYMHAMU, OOBSICHCHUS
MOJIYYCHHBIX PE3yJIbTaTOB U (Pop-
MYJIMPOBAHUS BBIBOJIOB C MCTIOJb-
30BaHHEM HAy4YHBIX TOHATHUH,
TEOpPU U 3aKOHOB




OBnageHne yHUBepCcAIbHBIMH
peryJiTUBHBIMH JeHCTBUSIMU:
r) NpUHSITHE ceOsi M JAPYrUX JIIo-
AeH:

- IPUHUMATh MOTHUBBI U apTryMEH-
Thl APYIUX JIIOACH IIPU aHAIHU3E
PE3yJIbTaTOB EATEIbHOCTH;

- IpU3HaBaTh CBOE IIPABO U MPABO
JPYTUX JIIO/IeH HA OLINOKH;

- pa3BUBaTh CHOCOOHOCTH TIOHHU-
MaTh MHUpP C MO3UIUHU JIPYTOro ye-
JIOBEKa

OK 07. ConelicTBOBaTh CO-
XPAaHEHHUIO  OKpYXKarouien
cpensl, pecypcocbepexe-
HUIO, IPUMEHSTH 3HAHUS 00
W3MEHEHUU KJIuMaTa,
OPUHLUIBL  OEpexIINBOTO
MpoU3BOACTBA, 3(PdeKTuB-
HO JCHCTBOBaTb B YPE3BbI-
YaHBIX CUTYalUIX

B 00J1aCTHIKO0JIOTHYECKOI 0
BOCIIMTAHMS:

- ¢(hOpMHUPOBAHHOCThH 3KOJIOTHYE-
CKOM KYJBbTYpbl, TOHUMaHUE BIIU-
SIHUSL COLMAJIbHO-3KOHOMUYECKHUX
MPOLECCOB HAa COCTOSIHUE IIpHU-
POJIHOW M COLMAIBHOM Cpembl,
OCO3HaHUE TJI00ATILHOTO XapaKTe-
pa 3KOJIOTHYECKUX MPOodIIeM;

- IUIAHUPOBAHHUE U OCYIIECTBJIE-
HHUE JICHCTBUI B OKpYyXaromien
cpeliec Ha OCHOBE 3HaHUA ILiejeH
YCTOMYMBOIO pPa3BUTHUS YEIIOBE-
YECTBa;

aKTUBHOE HENpUSITHE JIEUCTBUM,
MPUHOCSIINX BPEA OKPYXKaroUIeH
cpene;

- YMEHHE TPOTrHO3UPOBaTh Heba-
TONPUSATHBIE SKOJOTUYECKHE TO-
CIENCTBUS  TPEANPUHUMAECMBIX
JEUCTBUM, TPEIOTBPALIATh HX;

- pacIIMpEeHUE OIbITa JIeITeIbHO-
CTH DKOJIOTUYECKOM HaIpaBJIeH-
HOCTH;

- OBJIJICHUE HaBbIKAMU Y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHOM U
COIMAJIBHOW JIEATEIIbHOCTH

- cOpMUPOBAHHOCTh  YMECHHUS
MPUMEHSTh TIOMyYCHHBIC 3HAHUS
U1 OOBACHEHUS OMOJOTHMYECKHX
MPOLECCOB U SIBJIICHUM, ISl MPU-
HATHUS MPAKTUYECKHX PEIICHUH B
IIOBCEAHECBHON JKWU3HU C IEIbBIO
obecmeyeHns 0€30MacHOCTH CBOE-
T'O 3JI0POBBS U 3JIOPOBbSI OKpYXka-
IOIIMX JIIOJIEH, COONIOAEHHS 370-
poBoro 0obpasa >KM3HH, HOPM Tpa-
MOTHOTO TIOBEJICHHSI B OKpYIXKaro-
IEH IPUPOIAHOM CPEE;

- NOHUMaHHE HEOOXOIUMOCTH HC-
MIOJIL30BAaHUs  JOCTHOKEHUH  CO-
BPEMEHHON OMOJIOTUH M OUOTEX-
HOJIOTUH IS PAIMOHAILHOTO
IPHPOJIONOIB30BAHUS

[IK 3.1.Pa3pabarbiBaTh
CTPYKTYpHBIE,  (YHKIHO-
HaJIbHBIE W TIPUHIMITHAAIb-
HBIE CXEMBI IPOCTENIINX
3EKTPOHHBIX MPUOOPOB U
YCTPOMCTB

B uyactu TpyaoBoro BocnuTa-
HHUSA:

- TOTOBHOCTb K TPYyIy, OCO3HAHHE
LIEHHOCTH MacTepCTBa, TPYAOIIO-
Oue;

- TOTOBHOCTh K AaKTHBHOH Jes-
TEIbHOCTH TEXHOJIOTUHYECKOH |
COLMAJIbHOW  HAIpPaBICHHOCTH,
CIIOCOOHOCTh MHUILIUTUPOBATH,
IUTAHUPOBaTh U CaMOCTOSTEIIBHO
BBIITIOJIHATD TaKyI0 JCATCIbHOCTD,
- MHTEpEC K pa3IHuHbIM chepam
poeCCUOHATHHOU  JCSITEIHHO-

- IpUOOpETEHUE OMbITa MPUMEHE-
HUsI OCHOBHBIX METOJ0B HAYYHOTO
TO3HAHMS, UCTIOIb3YEMBIX B OHO-
JIOTHH: HAOJIOACHUS U OIMCAHUS
JKUBBIX CHCTEM, IPOILIECCOB U SIB-
JICHUM;

- OpraHu3allid W TNpPOBEACHUSA
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,
BBIJIBIIKCHHUS THITOTE3, BEISIBIICHHS
3aBUCUMOCTH MEXAY HCCIeaye-
MBIMU BeJIMYMHAMU, OOBSICHEHUS
MOJIYYEHHBIX Pe3yabTaToB U (op-
MYJIUPOBAHUS BBIBOJOB C MCHOJIb-




CTH.

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU II03HaBaTEIbHBIMU
NEUCTBUSIMMU:

a) 0a3oBble JIOTHYecKHe Jieii-
CTBHSA:

- CaMOoCTOSITENbHO (OPMYIHPO-
BaTh U aKTyaJIM3UpPOBaTh IpoldIie-
My, paccMarpuBaThb €€ BCECTO-
pOHHE;

- YCTaHaBIUBAaTh CYIIECTBEHHBII
MpPU3HAK WM OCHOBAHUS IS
CpaBHEHHUA, KIacCUPUKAIUU U
00001IEeHHS;

- ONpEeNeNATh LeNU ASITEeTbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUU
WX JIOCTHXKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHUST B paccMaTpuBac-
MBIX SIBIICHUSIX;

- BHOCHUTHb KOPPEKTHBBI B Jesl-
TENbHOCTh, OILICHUBATH COOTBET-
CTBUE pE3YJIBTATOB IICIISM, OIle-
HUBATh PUCKHU MOCIEACTBHH aes-
TEJIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIILIE-
HUE TIpH PENICHUH >KU3HEHHBIX
npobiemM

0) 0a3oBble HcceI0BaTEIbCKHIE
nelcTBHA:

- BJIAJETh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOM
NEeSATeIbHOCTH, HaBBIKAMHU pa3pe-
LIeHus npo0ieM;

- BEISIBIISITH MPUYHUHHO-
CIIEJICTBEHHBIC CBSI3U M aKTyallH-
3UpPOBATh 3a7ady, BBIIBUTATh TH-
MoTe3y €€ pEelIeHUs, HaXOAUTh
apryMeHTHI JUIS JIOKa3aTelhCTBa
CBOMX VTBEpXJCHUI, 3a1aBaTh
rapaMeTpsl U KPUTCPUU PEIICHHS,
- aHAJIM3HWPOBATh MOIyYEHHBIC B
XOJIe PEIICHUS 33J[a4d Pe3yJIbTa-
Thl, KPUTUYECKH OIICHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSX;

- YMETh MEPEHOCHUTDH 3HAHUS B IT0-
3HABATEIbHYIO U TPAKTHUUYECKYIO
00J1aCTH KU3HEACITEITLHOCTH,

- YMETh UHTETPUPOBATH 3HAHHUS U3
Pa3HbIX IPEeIMETHBIX 00JIacTeill;

- BBIJIBUTaTh HOBBIC HJICH, MPEJ-

30BaHHEM HAy4YHBIX TOHATHUH,
TEOPUI U 3aKOHOB;

- copMHpPOBAaHHOCTh  YMEHHI
KPUTHYECKH OIICHWBAaTh HH(MOP-
Maluo OUOJIOTUYECKOTO COJep-
KaHUA, BKIIOYAIONIYIO TICEBJOHA-
y4HbI€ 3HAHUS U3 PA3IUYHBIX HC-
TOYHUKOB (CpeicTBa MaccOBOM
uHbopMaIuuy, HAy4YHO-
MOTYJISIPHBIE MaTePUAIIbI);

- HMHTEPOPETUPOBATH STHYECKHE
aCIIeKTbl COBPEMEHHBIX HCCIEI0-
BaHUMN B OwWoNOruM, MeEIUIMHE,
OMOTEXHOJIOTUH;

-paccMaTpuBaTh rio0anbHbIe
9KOJIOTUYECKUE TPOOJIEMBI  CO-
BPEMEHHOCTH, (HOpPMHUPOBATH IO
OTHOIICHHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

- c(hopMHpPOBAaHHOCTH YMEHMH CO-
3/1aBaTh COOCTBEHHBIE MUCHMEH-
HBIE U YCTHBIE COOOIICHHS Ha OC-
HOBE OHMOJIOTHMYECKOW HH(pOpMa-
MU U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO HCIIOJIb30BaTh IOHS-
TUHHBINA annapat OMOIOTHH.




JaraTh OPUTHHAIBHBIC TIOIXOIbI U
peleHus;
- CIIOCOOHOCTh UX UCIOJIB30BAHUS

B [IO3HABATEJIbHOU U COLIMAJILHOU
MPAaKTUKE
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1.3. [IpakTHYecKkas MOAr0OTOBKA MPHU peaau3aluu Y4eOHbIX AU CUUIINH

[IpakTruueckas MoAroToBKa - ¢opMa OpraHU3AMK 00pa30BATEIbHOU AESATEIBHO-
CTH TPU OCBOCHUHU 00pa30BaTEIHLHOW MPOTrpaMMbI B YCJIOBHUSX BBIMOJHEHUS 00ydaro-
IMIMMUCS ONPEIeNIEHHBIX BUIOB paboT, CBSI3aHHBIX ¢ Oyaylien npodeccuoHaaIbHON fesi-
TEJILHOCTBIO M HAIMpPAaBIECHHBIX HA (GOPMHUPOBAHUE, 3aKPEIJICHUE, PA3BUTHE MpPAKTHYE-
CKHUX HABBIKOB U KOMMETEHIIMH M0 MPOUITI0 COOTBETCTBYIONIEH 00pa3oBaTEIbLHOM MPO-
IpaMMBbI

O0beM yacoB 1o y4eOHOM auc-
Bup yueoHoro HUILJIAHE
Ne 3aHATHSA/
no pazaeiy/ B TOM 4HCJIe
n/n Pa3znen Ne, Ha3BaHHe
o TEME Ha MpaKkTn4e-
Ha3BaHue | y4eOHOIl aesi-
CKYI0 MOJTo0-
TEMbI TCJIBbHOCTH
TOBKY IIO
YKa3aHHOMY
3AHATHUIO
1 | Paszgen 1. Kitetka 18 0
— CTPYKTYPHO-
(byHKIIMOHATTbHAS
€JIMHHIIA )KUBOTO
2 Paznen 2. Ctpo- 20 0
eHue u GpyHKuuu
Opranm3ma
3 Paznen 3. Teo- 6 0
pUs SBOJIONINAN
4 Pasnen 4. Oxo- Tema 4.4. [IpakTrueckoe 18/4 2
JIOTHUS Bmsaue 3agstue Ned Or-
aHTPOMO- | XOJABI TMPOU3BO/I-
TE€HHBIX CTBa
¢akTopoB Ha
ouochepy
5 Tema 4.5. | JIJabopaTopHOe 18/4 2
Bmsaue 3agsaTue Ne2 Ywm-
COLIMAJIbHO- | CTBEHHass pado-
DKOJIOTHYE- | TOCIIOCOOHOCTE
CKUX (haKTo-
POB Ha 3J10-
POBbBE UeIo-
BEKa
6 Pasgen 5. bBuono- Tema 5.1. Teopetnueckoe 10/4 2
TS B )KU3HU brnorexno- | 3angarne buorex-
JIOTHH B HOJIOTHS KakK
KU3HU KaX- | HAyKa W TIPOM3-
JIOTO BOJICTBO.
7 IMpakTudeckoe 2
3aHsaTHe Kelcel
Ha aHaIW3 WH-
¢dbopmanuu 0

=1




Hay4HBIX JIOCTH-
JKEHUSIX B 001a-
CTH  TeHeTHde-
CKHX  TEXHOJIO-
THi, KIETOYHOM
WHXCHEPUH, IH-
IIEBBIX OHOTEX-
HOJIOTHH.

Tema 52
buorexHo-
JIOTHH H
TEXHUUECKHE
CHCTEMBI

[IpakTrueckoe

3aHsTue Pa3Bu-
THE OMOTEXHOJIO-
TMid C TpPUMEHE-
HUEM TeXHu4Ye-
CKUX CUCTEM
(bnounxeHepus,
ouonndpopmaru-
Ka, OWOHHMKA) H
WX TPUMCHCHHE
B JKHU3HH 4YeJOBe-
Ka, TIOUCK WH-
dbopmaruu,  pe-
HICHUE KEHCOB.

8/4

NTOI'O

72

12
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2. CTPYKTYPA U COAEP)KAHHUE OBIIIEOBPA3OBATEJIbHOM YYEB-
HOU JUCHUITJINHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

O0bem
Bun yueOHoii padoThI B yacax
O0bem 00pa3oBaTe/ibHOIM NPOrpaMMbl Y4eOHOH TUCHMILIMHBI 72
B TOM 4Hclie B (hopMe MPAKTHUECKON MOJrOTOBKU 12
CamocrosiTeibHasi yaeOHas padbora -
1. OcHOBHOE coJiepKaHNe 58
B TOM YHCJIE:
TEOPETUUYECKOE 00yUCHHE 38
IPAKTUYECKUE 3aHATUS 18
71a00paTOPHBIC 3aHITHS 2
2. lIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHHE 12
(conep:xaHue NPUKJIATHOTO MOAYJISI)
B TOM YHCJIE:
TEOpETUIECKOEe 00yUeHUe 2
OPAKTUYECKUE 3aHATUS 8
71a00paTOpPHBIC 3aHIATHS 2
NuauBuayaJbHbli MPOEKT (J1a/HET) -
3.I1pomeskyTOYHAS aTTECTALMS
KOMILJIEKCHBIN A depeHIInpOoBaHHbBIN 3a4ET 2




2.2. TemaTu4ecKHuii IUVIaH U coJepxkanne 001eodpazoBareibHOl yueOHoi qucuuiiuabl OO 1.08 buosiorus

Conep:xkanue yueOHOro marepuasia (0OCHOBHOE M MPO-

O0bem yacoB o yueOHOH
TUCUMUILIAHE

Koabl komnerenumii

HANMeHOBAHIME (eccoHATBHO-OPHMEHTHPOBAHHOE), IPUKJIATHON MO- B TOM HCILe ¢GopMupoOBaAHHIO KO-
AyJb (MIPHA HAJIMYHH) TOPBIX CIIOCOOCTBYET
pa3aesoB U TeM HA MPaKTH4e-
U GOpMBbI OPraHU3aALMHU ACATEIbHOCTH 00y4aI0LIMXCH 3JIeMeHT NMPOrpaMMbl
pa3nena, | CKYIO HOAro-
(OK, IIK)
TeMbl | TOBKY IO yKa-
3aHHOMY 3aHS-
THIO
1 2 3 4 5
Pazgea 1. KileTka — cTpYKTYpPHO-QPYHKIMOHAJIBHAS €IUHUIA KUBOI0 18
Tema 1.1. Bbuoao- | Conepxanue yueOHOro Mmarepuajia 2 OK 02
russ kak Hayka.| 1 |CoBpeMeHHbIE OTpacid OHOJOTHYECKUX 3HAHUH.
O0mas xapakre- CBsi3b OMOJIOTHHM C JPYTUMU HayKaMu: OUMOXUMUS,
PHUCTHKA KU3HU onodusrka, OMOHUKa, reHoreorpadgus u np. Ponb u
MeCcTO OHoJIOoTMH B (POPMUPOBAHUHU COBPEMEHHOM
HAay4YHOM KapTHHBI MHUpA. YPOBHU OPraHU3ALMU KU-
BOM Marepuu. O01Iast XapaKTepUCTUKA KU3HU, CBOM-
CTBa KUBBIX CHCTEM. XMMHYECKUI COCTAB KJIETOK
Tema 1.2. Crpyk- | Conep:kanue yueOHOIro MaTepuasia 6 OK 01
TypHO (¢yHkuuo-| 1 | Knerounas teopust (T. IlIBann, M. Illneiinen, P. OK 02
HAJIbHASI OPraHM- BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJie- OK 04
3alUs KJIEeTOK TOYHOW TEOpHH. THIBI KJIECTOYHOM OpraHu3allyu:
MPOKAPUOTUYECKUI U 3yKapuoThuueckuid. OmHOKIIe-
TOYHBIE M MHOTOKJIETOUHbIE Opranu3mMbl. CTpoeHue
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npoKapuoTudeckoi kieTku. CTpoeHHe 3yKapuoTH-
yeckoi kieTku. HekiieTounbie popMBbI )KU3HH (BUPY-
chl, OakTepuodarm)

Bupycubie u Oakrepuanbubie 3a0oneBanusa. OO0miue
NPUHIUIB  UCTIOJB30BaHUSl  JICKAPDCTBEHHBIX  BE-
niecTB. OCOOEHHOCTH NPUMEHEHUS] aHTUOMOTUKOB.

B mom uucne, nabopamopnulx 3auamuil

Ne 1 ‘ CtpoeHHe KIETKU U KJIETOYHbIE BKIFOUECHHUS

Tema 1.3. Crpyk- | Conep:kaHue y4eOHOr0 MaTepuasa OK 01
TYpPHO- 1 | XpomocomHas teopusi T. Moprana. CtpoeHue xpo- OK 02
pyHKUMOHAIBHBIE MOCOM. XPOMOCOMHBIA HA0Op KJIETOK, FOMOJIOTHY-
(dakTopbl Hacaen- HbIE U HErOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOUIHBIN U
CTBEHHOCTH murmonaHbI Haoop. Hyknennoswie kucnotsl: JIHK,

PHK naxoxpaeHue B KJIETKE, UX CTpOEHUE U (PYyHK-

uuu. MaTpuuHble MPOIECCHl B KJIETKE: PETUIUKaIIUS,

OuocuHTe3 Oeska, penapanus. [ eHeTH4ecKuil Ko 1

€ro CBOMCTBA

2 | Pemenne 3ama4 Ha ompesereHUe MOCIeI0BATEIHHO-

CTH HYKJICOTHJIOB, AMUHOKHCIIOT B HOPME U B CiIy4ae

VM3MEHEHUS MOCJIEI0BaTeIbHOCTH HyKIeoTn10B JTHK
Tema 1.4. Coaep:xanue yueOHOro MmaTepuajia OK 02
Oo0Mmen BemiectB | 1 | Ilougrue MeTaboau3M. ACCUMMIISIIIUA U JUCCUMMIISA-
npeBpanieHne usi — JBE CTOpOHBI MeTabonu3ma. Tumbl oOMeHa
JHEPIUHU B KJIETKe BEILIECTB: aBTOTPO(HBIM U TeTepOoTPOdHBIM, a’pod-

HBIM ¥ aHa’poOHbIi. [lnactuueckuit oomen. doro-

CHUHTE3. XEMOCHUHTE3
Tema 1.5. Kusz- | Coaep:kanue yueOHOro Marepuasa OK 02
HEHHBIN muka | 1 ‘ Knerounsiit ki, ero nepuoabl. MUTO3, €ro CTaIuu OK 04




KJIETKH. Murto3.
Meiio3

U TIPOUCXOSIINE MPOIIECChl. brosiornueckoe 3Hayve-
HHue MuTo3a. Meno3 u ero craauu. [loBenenne xpo-
MocoM B Mmenose. Kpoccunrosep. buosornueckuii
CMBICJI MeH03a

B mom uucne, npakmuueckux 3anamuii 2
1 | Kontponbnas pa6otra Nel MonekymspHBI ypOBEHB

OpraHu3alMH )KUBOTO
Paspnen 2. Ctpoenne u GyHKIMM OPraHU3MAa 20
Tema 2.1. Crtpoe- | Conep:kaHue y4eOHOr0 MaTepuasa 2 OK 02
HHE OPraHu3Ma 1 | MHorokiieTouHble OpraHu3Mbl. B3auMocBsi3bp opra- OK 04

HOB M CHUCTEMBI OPTaHOB B MHOTOKJIETOYHOM Opra-

Hu3Me. ['oMeocTa3 opraausMa M €ro nojaJep KaHue B

IPOLIECCE KUZHEIEATEIbHOCTH
Tema 2.2. Conep:kanue y4eOHOr0 MmaTepuasa 2 OK 02
®opmbl  pa3MHO- | 1 | @opmbl pa3MHOXKEHHs opraHnu3mMoB. becrnosioe u mo-
JKEHUs] OpraHus3- JIOBOE pa3MHOKeHHE. Bunbl Gecnoyioro pa3mMHoOKe-
MOB Hus. IlonoBoe pa3mHOXkeHHeE. ['ameTorenes y Ku-

BOTHBIX. CriepmaroreHe3 u oorene3. CTpoeHHE MO-

JIOBBIX KJIETOK. OMI0IOTBOPEHUE
Tema 2.3. Coaep:xanue yueOHOro MmaTepuajia 2 OK 02
Onrorene3 pacre-| 1 | MHauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHO- OK 04
HHUM, )KMBOTHBIX U reHe3 u ero craauu. [locTaomMOpruoHAIBHBINA TEPUOS.
YyeJja0BeKa Craguy mOCTAMOPHOHAIBHOTO Pa3BUTHUS Y KUBOT-

HbIX U uesnoBeka. [IpsMoe W HempsiMoe pa3BHUTHE.

buonorunueckoe crapenue u cMeptb. OHTOreHe3 pac-

TEHUU
Tema 2.4. 3ako- | Conep:kaHue y4eOHOr0 MaTepuasa 4 OK 02

1 ‘ OcHOBHBIE MOHSTHSI TEHETUKH. 3aKOHOMEPHOCTH 00- OK 04

HOMEPHOCTH
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HacJIeJ0BaHUA

pazoBaHusi ramer. 3akoHbl I'. Menzgens (MOHOTHU-
OpuIHOE W TOJUTHOPHIHOE CKpelirBaHue). Bzau-
MOJICHCTBUE TEHOB

B mom uucie, npaKkmuidecKux 3aHAmMuU

Nel

Pemenue 3aga4 no teme «3aKOHOMEPHOCTH HacCIIe-
JIOBAHUS»

Tema 2.5. Cuen-
JICHHOE HAaCJeI0-
BaHMe MPU3HAKOB

Cone

KRAHUNC yqeﬁﬂoro MaTcEpHaJia

1

3akonnr T. MopraHa. CI.[GHJIGHHOC HacCJICAOBAaHHUC
I'CHOB, HAPYIICHNUC CHCIIJICHU. HaCJIGIIOBaHI/IC IIpu-
3HAKOB, COCIIJICHHBIX C ITOJIOM

B mom uucie, npaKkmui4ecKux 3aHAMUU

No2

Pemenue 3agad 110 TEMC «ClenieHHoe HacjeI0Ba-
HHC ITPU3HAKOB

OK 01
OK 02

Tema 2.6. 3ako-

HOMEPHOCTH
MEHYHNBOCTH

n3-

Cone

KAHUC y‘l(&ﬁHOI‘O MaTEpHaJia

1

N3MeHunBOCTh TpH3HAKOB. BuUIBI W3MEHUYMBOCTH:
HacCJICJICTBCHHAs M HEHACJICACTBECHHAsA. 3aKOH T'OMO-
JIOTUYECKUX PSAIOB B HACJIEICTBEHHOW H3MEHYHMBO-
ctu (H.U. BaBunoB). MytairmonHasi Teopusi U3MeH-
YUBOCTH. Buabl MyTanimii U NpUYUHBI UX BO3HUKHO-
BCHUSI.

Kapuortun uenoseka. Hacnencrsennsie 3a00ieBaHus
yejoBeka. ['eHHbIe U XpOMOCOMHBIE OOJIE3HU Yelo-
BEeKa. boJe3HN ¢ HACIEACTBEHHOM ITPEAPACITONOKEH-
HOCTBHIO. 3HAueHHE MEIMIIMHCKOM TE€HETHUKH B
NpeAOTBPAIICHUU U JICYCHUU TeHEeTUYECKuX 3aboie-
BaHUU YeJIOBEKa

B mom uucne, npakmuyeckux 3auamuil

1 ‘ Pemenune 3ana4y Ha onpeneneHre Tuna MyTaldy MpU

OK 01
OK 02
OK 04

]




nepecaadyc HaCJICACTBCHHBIX IIPU3HAKOB, COCTABJICHUC
I'CHOTHUIIMYCCKUX CXCM CKPCHINBAHUA

Pasznen 3. Teopus 3BoJonMu

Tema 3.1. Hcro- | Conep:kanue y4eOHOro MaTepuasa OK 02
pusa dBoaouuoH- | 1 | [lepsole sBomonuonnsie konuenuuu (OK.b. Jlamapk, OK 04
HOT0 y4eHusl. XKJIL. broddon). DBomonmonnas teopus Y. Jlapsu-
Muxkpo3BoJronust Ha. CuHTEeTHYeCKass TEOpHsl SBOJIOLHUUA U €€ OCHOB-

HBIE MOJIOKEHHUS.

Mukpossomronusa. [lomynsnmss xak sneMeHTapHas

€AVHMULA HBOJIFOLUHU. ['€eHeTHYECKEe OCHOBBI HBOJIIO-

uu. OJeMeHTapHble (akTopbl 3BotOLUHU. Ecre-

CTBEHHBI OTOOP — HampaBISAIOUMI (HaKTOp 3BOJIIO-

. BunooOpa3oBaHue kak pe3ysbTaT MHUKPOIBO-

JIIOLUH
Tema 3.2. Makpo- | Coaep:kanue yueOHOro MaTepuaJjia OK 02
sposmonusa. Bo3-| 1 | Makpossomtonusa. @opMbl 1 OCHOBHBIE HAITPaBJICHUS OK 04
HUKHOBEHHUE " MakposBosiroiuu (A.H. CeseproB). Ilytu moctuxe-
pa3BUTHE KU3HM HUusA Ouosornyeckoro nporpecca. CoxpaHeHue Ouo-
Ha 3emuie pazHooOpa3us Ha 3emuie.

['unioressl 1 TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3€M-

ne. llosiBneHWe NEpBBIX KIETOK M HMX HBOJIIOLUS.

[Ipokapuotel U 3ykapuoThl. lIpoucxoxaeHue MHO-

TOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHME OCHOB-

HBIX IAPCTB 3YKapHOT
Tema 3.3. Ilpouc- | Conepxxanue yueOHOro MmaTepuajia OK 02
XO0K/IeHHeYeI0Be- 1 | AHTponosnorusa — Hayka o uyenoBeke. Cucremaruye- OK 04

Ka — aHTPOIOreHe3

CKO€ IIOJIOKCHHE YCIJIOBCKA. CXO)ICTBO n OTIIN4YUA
YyeJIoBeKa C KMBOTHBIMHU. OCHOBHBIC CTaavun aHTpPO-
ITIOIrcHeE3a. SBOJ'IIOLII/ISI COBPEMCHHOI'O YCJIOBCKA.
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Yenopeueckue PacCbl 1 UX CAUHCTBO. BpCMSI U IIYyTH
pacCCICHUA YCJIOBCKA IIO IINIAHCTC. HpI/ICHOCO6J'ICH-
HOCTB YCJIOBCKA K PA3HBIM YCJIOBUAM CPCIbI

Pa3nen 4. Dxoaorus 18
Tema 4.1. Jxoao- | Conepxxanue yueOHOro MmaTepuaJjia 2 OK 01
ruyeckue ¢akro-| 1 |Cpeasl oOuTaHus OpPraHU3MOB: BOJHAsl, HA3EMHO- 2 OK 02
Pbl U Cpelbl KH3- BO3AYIIHAs,, NOYBEHHAs, BHYTPUOPTraHU3MECHHAS. OK 07
HH OU3NKO-XUMUYECKHE OCOOEHHOCTU Cpell OOUTaHHS

opranu3MoB. [IpucnocoOieHuss OpraHu3MoB K KHU3-

HU B pasHbIX cpenax. IloHsTHe »KOJIOrHYECKOro

dakropa. Knaccudukamusi skojgoruyeckux (axro-

pos. IIpaBuno munumyma lO. Jlubuxa. 3akoH Tone-

pantHoctH B. lllendopaa
Tema 4.2. Iomy- | Conep:kaHue y4eOHOr0 MaTepuasa 4 OK 01
Jaunusa, coodumie- | 1 | Dxojormyeckas xapakT€pUCTHKA BUJIa U MOMYJISLUN. OK 02
CTBa, JKOCUCTEMbI DKOJIOTMYeCKash HUIIA BUAA. JKOJOTHYECKUE XapaK- OK 07

TepUCTUKH nomyasiuuu. CoolI1IecTBa U 3KOCUCTEMBI.

buonenos u ero cTpykrypa.

2 | Cs3u Mexnay opranm3mMamu B OmoreHoze. CTpyk-

TYpHblE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOIYIEHTHI,

KOHCYMEHTBI, penyleHTbl. KpyroBopoT BewlecTB U

OTOK PHEPruH B 3Kocucteme. Tpoduyeckue ypoBHH

B mom uucne, npakmuueckux 3aHamui
Ne3 | KpyroBopoOT BEIIECTB ¥ IHEPTHH B IKOCUCTEME 2

Tema 4.3. bwno- | Conepxanue yueOHOro Mmarepuajia 2 OK 01
chepa - rio- | 1 | buochepa — xuBas oOonouka 3emnu. Pa3Butue OK 02
0ajJbHasi  JKOJIO- npenacrasiieHuil o 6uocdepe B Tpyaax B.U. Bepuan- OK 07

rmyecras CucremMa

ckoro. O6nactu Ouocdepsl U ee KOMIOHEHTHI. Ku-
BOE BEUIECTBO OMOC(hephl U ero PyHKIUH.




3aKOHOMEpPHOCTH cyliecTBoBaHusi O6uocheprl. Oco-
OeHHOCTH OMocdephl Kak I100albHONW AKOCHCTEMBI.
Jlmaammuueckoe paBHOBecue B Omocdepe. Kpyroso-
POTHI BEUIECTB W OMOTEOXMMHUYECKHE HHUKIBL. [710-
OasbHBIC YKOJIOTHYECKHE TTPOOJIEMbI COBPEMEHHOCTH

Tema 4.4. Baus- | Conepxxanue yueOHOro MaTepuaJia 4 OK 01
HHMe aHTpomoreH-| 1 | AHTpomoreHHble BO3JEHCTBUS Ha Ouocdepy. 3a- 2 OK 02
HbIX ()AKTOPOB Ha IPSA3HEHHS] KAK BHJ AHTPOINOT€HHOTO BO3JCHUCTBHSL. OK 04
ouocgepy AHTpoOnoOreHHsle BO3A€CTBUSA Ha arMmocgepy. Bos- OK 07
nercTBua Ha rugpochepy. BoznelicTBus Ha JUTO- [IK 3.1
chepy. AHTPONOreHHbIE BO3/IEUCTBUSA HA OMOTHYE-
CKHE co001IecTBa. YTIIyOJEHHO U3Yy4atOTCsl OTXO/bI,
CBSA3aHHBIC C ONpEeEICHHON npogeccu-
eil/cenanbHOCThIO
IIpodeccuoHaILHO OPHEHTHPOBAHHOE COACPKAHME
B mom uucne, npakmuueckux 3anamui 2
Ne 4 | Otxop! mpon3BoACTBA
Tema 4.5. Bums- | Coxep:kanue y4eOHOro Mmarepuasa 4 OK 02
HHMEe couuaJbHO- | 1 |310poBhe U ero cocrapisitomue. aKkTopbl, MOJIOKHU- OK 04
IKO0JIOrHYEeCKHX TE€JIIbHO W OTPHULATEIBHO BIUSIONIME HA OPraHU3M OK 07
¢daxkrTopoB Ha 3710- yenoBeka. [Ipobiema TeXHOTEHHBIX BO3JCHCTBUIA Ha IIK 3.1

POBbLE€ Y€JI0BECKA

3JI0pOBbE YeJIOBEKa (RJIEKTPOMAarHUTHBIE MOJISA, ObI-
TOBAasi XUMUS, U30BITOUYHBIE IIIYMBI, padalus 1 T.11.).
ApanTanus opraHu3Ma 4ejoBeka K (hakTopaMm OKpy-
xaromen cpeabl. [IpuHiuner GopmupoBaHus 310po-
BbecOeperatoniero nosejaeHus. dusnuveckas aKTHB-
HOCTb U 3/10pOBbE. bHOXUMHUECKHUE ACTIEKTHI PaLno-
HAJIbHOT'O ITUTAHUS

IIpodeccuoHaILHO OPUEHTHPOBAHHOE COACPKAHME
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B mom uucne, 1ab6opamopHuix 3aHAmMUI

Ne 2 | VMcTBeHHas paGOTOCIOCOGHOCT

IIpodeccuoHaIBLHO OPUEHTHPOBAHHOE COACPKAHME

Pasznea 5. buoJsiorus B :KU3HHU

(0 0]

oo

Tema 5.1. buortex-
HOJIOTUHM B JKHU3HH
KaKIA0r0

Coaep:xaHue yueOHOro MmaTepuajia

1 | buorexHoyorus Kak HayKa W MPOU3BOACTBO. OCHOB-
HbIC HANpPAaBJIICHUS COBPEMEHHOW OMOTEXHOJIOTHH.
MeTtoabl 6M0TeXHOJIOTHH. OOBEKTH OMOTEXHOJIOTHH.
ODTHKa OMOTEXHOJIOTMYECKNX U T€HETUYECKHUX DKC-
nepuMeHToB. [IpaBuia morcka u aHaau3a GMOAKOJIO-
TUYECKOW MH(pOpPMAIUU W3 Pa3IMYHBIX UCTOYHUKOB
(HaydHas W ydeOHO-Hay4Has JUTepaTypa, CpelcTBa
MaccoBoi nHpopmaIuu, cetb IHTEpHET U ApyTHe)

B mom uucie, npaKkmu4ecCKux 3aHAMUU

1 | Keiicel Ha aHanM3 MHPOPMALIUU O HAYYHBIX JTOCTHU-
KEHUSAX B 00JIACTU F€HETUYECKUX TEXHOJOIUH, Kile-
TOYHOW MH)KEHEPUH, MUILIEBbIX OMOTEXHOJOTHUM. 3a-
IIUTa Keiica: MpeACTaBICHUE PE3yJbTaTOB PEIICHHUS
KeiCcOoB (BBICTYIICHUE C TTPE3EHTaIIEH )

OK 01
OK 02
OK 04
IIK 3.1

Tema 5.2 buorex-
HOJIOTUM M TEXHHU-
YeCKHe CUCTEMBI

Conep:kanue y4eOHOro MmaTepuaja

D

SN

B mom uucie, npaKkmu4ecCKux 3aHAMUU

D

SN

1 Pa3BuTre OMOTEXHOJOTUN C TPUMEHEHUEM TEXHUYE-
CKUX cucrteMm (OmouHxeHepusi, OuOMH(pOpMATHKA,
OMOHMKA) U UX MPUMEHEHUE B KU3HM YenoBeka. [1o-
UCK ¥ aHalu3 uH(OpMAaIMU U3 Pa3IUYHbIX UCTOYHU-
KOB (HayuyHasl U yuyeOHO-Hay4Has JuTeparypa, Cpel-
CTBa MaccoBoil uHpopmaluu, cetb MIHTepHeT u Apy-
rue). Keiicel Ha ananu3 wHbOpMaIuu O pa3BUTHH
OMOTEXHOJIOTHMH C NPUMEHEHHWEM TEXHUYECKUX CH-

OK 01
OK 02
OK 04
IIK 3.1

]




CTCM.

2 3amura keiica: [IpeacraBieHue pe3yabTaToOB pele-
HUS KeMCOB (BBICTYIJICHHUE C MTPE3EHTALIUEH )

IIpoMeskyTOYHAsE aTTecTAllMs — KOMILUIEKCHBIA TU(pPepeHuUPOBaHHbIN 3a- 2
yer
Bcero 72 12
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2.3. IlnanupoBanue y4eOHbIX 3aHATHIH C MCNI0Jb30BAHUEM AKTHBHBIX U MHTEPAKTUBHBIX (GOPM M METOI0B 00yUYeHUsI

Ne AKTHBHbIE U HHTEPAKTUBHbIC (GOPMBbI
n/n Tema y4yeOHOr0 3aHATHS U METObI 00y4YeHus
1 | Tema 1.2. CtpykTypHO yHKIIMOHAJIbHAs! OPTaHU3alNs KJIETOK IIpe3eHTanny, COCTaBICHUE KIaCTEPOB.
2 | Tema 3.2. MakposBomtonusi. BosHukHoBeHHe U pa3Butue xusHu | llpe3eHTannu, coctaBiaeHue KJIacTepoOB, IpoOIeMHas
Ha 3emiie JIEKIIUA
3 | Tema 5.1. BHOTEXHONIOTHH B KU3HU KaXJI0TO [Ipe3eHTanuu, peneHne Keicos, paboTa B rpymnmax

]




3. YCJI0BUA PEAJIU3AIIAN ITPOI'PAMMBI OBIIIEOBPA30OBATEJILHOM
YYEBHOU JUCHHUIIJIMHbI

3.1. Peasiu3anusi mporpaMmmspl 001eo0pa3oBaTeJibHOH TUCHMILIMHBI TPedyeT
HAJIMYMS Y4eOHOT0o KaOuHeTa (iaboparopun) buosornu

Oo6opynoBanue yueOHOro kadbunera (;iaboparopun):
- I0CA/I0YHBIE MECTA MO KOJUYECTBY CTYACHTOB;

- paboyee MecTO MpenoaaBaTelis;

- IEMOHCTPAIIMOHHBIE TIOCOOUS U MOJICTIH;

- yueOHas JIocKa M T.1I.

TexHunuyeckue cpeacrsa 00y4eHus :

- KOMITBIOTED;

- MYJIbTUMEIUNHBIA IPOEKTOP
JInneH3noHHOE NPOrpaMMHoOe odecnevyeHne

3.2. MupopmanuoHHOe oOecnedeHne peau3anu NporpaMmmMbl
3.2.1. [leyaTHbIe U3TaAHUSA

1. KoncrantnnoB B.M. buonorus: y4eOHMK [ CTYH. YYpexIACHUN
cpea.npod. oopazoanus/ B.M. Koncrantunosn, A.I'. Pezanos, E.O. ®aneeBa; nox pen.
B.M. KoncrantunoBa. —10-¢ m3a., crep. - M.: M3gaTenbckuii mEHTp «AKaaeMHEs»,

2022. — 336 c. (Ocnosnoe neuamnoe uzoanue — OIIHU 1.). ISBN uzmanus — 978-5-0054-
0478-7

2. buonorus. 10-11 knacc (yrmyOneHHBIN ypOBEHb): YUYEOHHK JJISI CPEIHETO
obmero oopazoBanus / B. H. Speirun [u ap.]; mox obmieit penakiueit B. H. Speiruna.
— 2-¢ u3a. — MockBa: M3natensctBo FOpaiit, 2022. (Ocnosnoe neuamnoe uzoanue —
Ol 2.).

3. Oo6yxosB, JI. K. buosnorus: ki1eTku U TKaHu: yueOHOe OCOOue I CpeHe-
ro npodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e u3j.,
nepepad. u qorn. — Mocksa: UznatensctBo KOpaiit, 2022. — 358 ¢. (Ocnosnoe neuam-
Hoe uzoanue — OIIH 3.).

4, buonorus: yueOHUK M MPaKTUKYyM JJI1 CPEAHEro NpodhecCHOHATBHOroO 00-
pasoBanus / B. H. Speirun [u ap.]; mox penakumein B. H. Spsiruna. — 2-e m3g. —

Mocksa: M3narensctBo FOpaiit, 2022. — 378 c.(Ochosnoe neuamnoe uzoanue — OIIH
4.).

3.2.2. DeKTPOHHBIE U31aHUA (3JIEKTPOHHBbIE PeCcypChl)

1. buonorus. bazoslit u yrmyOnenusiit yposau: 10—11 kiaccsl : yaeOHUK
U1 cpeaHero oomiero oopazoanus / B. H. SIpeirun [u ap.] ; mox oOmieit pegakmuueit
B. H. Speiruna. — 2-e u3g., nepepad. u gomn. — Mocksa : UznatensctBo FOpaiit,
2023. — 380 c. — (O6meobpazoBarenbublil uki). — ISBN 978-5-534-16228-8. —
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Texcr : anexTponHsIi // O6pazoBatenbhas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530646 (Ocrosnoe snekmponnoe uzoanue — OOHU 1.).

2. O6yxos, /I. K. buosorus: ki1eTku U TKaHu : ydeOHOe rocodue Jjs cpe/l-
Hero npodeccuonansHoro oopaszosanus / J{. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u31., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 358 c. — (IIpodec-
cuoHaiapHOe oOpazoBanue). — ISBN 978-5-534-07499-4. — TekcT : 2IEKTPOHHBIH //
Oo6pazoBatenbHas miardopma KOpaiit [caitt]. — URL:
https://urait.ru/bcode/516336 (Ocnosnoe snekmponnoe uzoanue — OOHU 2.).

3. buonorus : yaeOHUK U IPaKTUKYM JUIsSI CPEAHETO Mpo(deccuoHanbHOTo 00-
paszoBanus / B. H. Apeirun [u ap.] ; mox penakuueii B. H. SApeiruna. — 2-e uzn. —
Mocksa : M3gatensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccrnonansuoe o6pa3zoBa-
Hue). — ISBN 978-5-534-09603-3. — TekcT : anexTpoHHbIN // ObpazoBaTenbHas
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618(Ocnognoe snex-
mponnoe uzoanue — OOHU 3.).

4, Konecuukos C.M. O6mias 6uonorus. : yaeoHoe nmocooue / KomecHukon
C.1. — Mocksa :KnoPyc, 2022. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. —
URL: https://book.ru/book/949522 — TekcT: 31K TPOHHBIH.
https://book.ru/book/949522 (Ocnosenoe anexkmponnoe uzdanue — OOHU 4.).

5. Mycradpun A.I'. buonorus : yueOnuk / Mycradbun A.I'., 3axapos B.b. —
Mocksa : KnoPyc, 2022. — 423 ¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL.:
https://book.ru/book/932501 — Tekct: 3y1eKTpoH-

HbIiA. https://book.ru/book/932501 Ocrosnoe anexmponnoe uzoanue — OOHU 5.).

2. www. sbio. info (Bcs 6monorus.CoBpeMeHHass OMOJIOTHSI, CTaThH, HOBOCTH,
OubIMoTEeKA).

3. www. window. edu. ru (EanHoe okHO gOCTyIa K 00pa30BaTEIbHBIM pecypcaM
HNuTepHeTa no OMOJIOTHUH).

4. www.5ballov. ru/test (Tect mist aOUTypHEHTOB IO BCEMY IIKOJBHOMY KYypCy
ouonorun).

5. www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKAITMOHHBIC BUKTOPHHBI
1o OMOJIOTHU - DKOJIOTUU Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).

6. www. biology. ru (buomorus B OTkpbsiToM Koyutemke.CallT COAepKUT dJICK-
TPOHHBIN yueOHUK 10 6uonoruu, On-line TecTh).

7. www. informika. ru (OnexkTpoHHBIN Yy4eOHHUK, OOJBIION CHUCOK WHTEPHET-
pPECypcoB).

8. www. nrc. edu. ru (buonoruueckas kaptuHa mupa.Pazgen KOMIbIOTEPHOTO
ydueOHHKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYJAapPCTBEHHOM OTKPBHITOM YHHUBEPCHUTE-
Te).

9. www. nature. ok. ru (Penkue u ucuesaromue >XMBOTHbIE Poccum - MpoekT
Oxonoruyeckoro 1rearpa MI'Y um. M. B. JlomoHocoOBa).

10. www. kozlenkoa. narod. ru ([{nst Tex, KTo yuuTcs caM U y4uT APYTUX; OUHO U
JTUCTAHITMOHHO, OMOJIOTUN, XUMHH, IPYTUM TIPEAMETaM).

11. www. schoolcity. by (buosorusi B Bonpocax u oTBeTax).

12. www. bril2002. narod. ru (buonorus ans mkonbHUKOB. Kpatkasi, KOMITaKT-
Has, HO JOCTaTOYHO NoipoOHast nHpopmarus no pasaenam: «O0rmas ouonorus», «bo-
TaHUKa», «300J10TU, «HeT0BeK»).


https://urait.ru/bcode/530646
https://urait.ru/bcode/516336
https://urait.ru/bcode/511618
https://book.ru/book/949522
https://book.ru/book/932501

13. www. virtulab.net — BuptyansHas oOpazoBaTenbHas 1a00paTOPHSI
14. www. colledge.ru— obpa3oBaTenbHbIi CaliT

3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKH

1. Aradonosa U.b., buonorus. O0mas 6uonorus. bazossiit ypoenb. 10 Ki1.:
yue0.sobmeoopazonar. yupexaenuit/ U.b. Aradonosa, B.M. CuBormazoB. — M.:
Hpoda, 2014. — 207 c. — (HaBurartop)

2. AradonoBa WN.b., buonorus. O6mas 6uonorus. ba3zoserii ypoBensb. 11 Ki.:
yueb.amso0meo0pazosar. yupexaenuit/ U.b. Aradonosa, B.M. CuBornazos. — M.:
Hpoda, 2014. — 207 c. — (HaBurarop)

3. 3aam P.I'. buonorus B Tabmmmax, cxemax u pucyHkax. PocroB H/Jl: «®De-
HuKCY, 2014, — 396¢.

4. 3axapoB B.b. OO0mas Ouonorus. Ilpoduneuerii ypoBeHb. 10 KL
yue0.so6meoopazoBat. yupexaenuit/ B.b. 3axapos, C.I'. MamonToB, H.U. Conumn,
E.T. 3axaposa. - M: «lpoda», 2014. — 352 c.

5. 3axapoB B.b. OOmas Owuonorus. IIpodbunbHeiii ypoBeHb. 11 ki
yuae0.1s061eo0paszopat. yupexaenuii/ B.b. 3axapos, C.I'. MamonTos, H.U. Conumn,
E.T. 3axaposa. - M: «Ipoda», 2014. — 283 c.

6. YeoOnmes H.B., I'puneBa I'.I'. buonorus: y4eb. mis CTyIeHTOB Ipodeccro-
HaJbHBIX 00pa30BaTENbHBIX OPTaHU3AIUH, OCBAUBAIOIIUX TPOdecCHr U CTIeIIMATIbHOCTH
CIIO. -M., 2023.

1. Tetinop M. buonorus: 8 3 1. T. 1 / JI. Teitnop, H. I'pun, Y. Crayt; non
pen.P. Conepa ; niep. 3-ro anri. uza. — 14-e uzn. —M. : Jlaboparopus 3Hanuii, 2022
—454 c.

8. [TaBnoBa, E. 1. Dxoinorus: yueOHHUK U MPAKTUKYM JJIsl CpeliHero npodec-
cuoHasibHOTrO 0OpazoBanus / E. W. ITaBnosa, B. K. HoBukoB. — MockBa: U3narenscTBo
HOpaiit, 2022. — 190 c.

9. Epemuenko, O. 3. buomnorus: yuyenune o 6uocdepe: yueOHoe mocodue s
cpennero npodeccuonanbHoro odpazosanus / O. 3. Epemuenko. — 3-e u3., nepepao.
u fon. — Mocksa: U3znatensctBo FOpaiit, 2022. — 236 c.

10. baunos, JI. H. Dkomorus: ydeOHOE mocodme uisi cpeaHero mpodeccro-
HanbHOTO 0Opa3oBanus / JI. H. biunos, B. B. TTomsikoBa, A. B. Cemenua ; moj oOmiei
penakuueit JI. H. binnoBa. — MockBa: U3aatensctBo FOpaiit, 2022. — 208 c.

11. bproxanp, ©. @. IIpombinieHHas 3konorusa: yuyeOHuk / @.@. bproxanb,
M.B. I'padxuna, E.E. CnobnsikoBa. — MockBa: ®POPYM: UH®PA-M, 2022. — 208 c.

12.  Hecmenora, H. H. Dxonorus denoBeka: yueOHUK W MPAKTHKYM JIJIST CpE/I-
Hero npodeccuonanbHoro oopaszoBanud / H. H. HecmenoBa. — Mocksa: U3aarenbcTBo
Opaiit, 2022. — 157 c.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHDBI

Koa nu HammeHoBaHue
(popmMupyeMbIX KOMIIETEHIUM

Pa3pen / Tema

Tun oeHOYHBIX MEPONIPUATHH

OK 01
OK 02
OK 04

Pazpenr 1. Kiaerka —  cTpyKTypHO-
(pyHKIHOHAJIbHAS eIUHULIA )KUBOT0

KontponbHass pabora «MOJNEKyISIpHBIN ypo-
BEHb OPTaHU3ALlUH )KUBOTO

OK 02

Tema 1.1. buonorus xak Hayka. O01ast Xxapak-
TEPUCTUKA KU3HU

3anonHeHue TaOJIMIBl C OMMCAHWEM METOOB
MHUKPOCKOIIMPOBaHUS C HMX JOCTOMHCTBAMHU U
HEJ0CTaTKaMH.

3anonHeHue Ta0aubl «BKiag yueHbIX B pa3BH-
THE OUOJIOTHUI

3anoyiHEHUE CPAaBHUTEIBHOM TaOIUIIBI CXOJICTBA
Y PA3JIMYUNA dKUBOTO U HE )KHBOTO

OK 01
OK 02
OK 04

Tema 1.2. CtpyKkTypHO-(pyHKIIMOHAIbHAS Op-
raHu3auus KIETOK

OueHnBaeMasi AUCKYCCHsSI IO BOTIPOCaM JICKITUU
Pa3paboTka MeHTanbHOM KapThl MO Ki1accu(puKa-
I[MU KJIETOK U UX CTPOCHUIO Ha MPO- U IyKapHo-
TUYECKUX U 10 IIapCTBAM B MUHHU TPYIITIax
BrimonHnenue u 3amura 1adopatopHoit paboThl
Nel «CTpoeHue KIETKU U KIIETOYHBIE BKIIIOYE-
HUSD»

[IpencraBneHne yCTHBIX COOOIIEHUH C TIPE3EH-
TalKei, NoJIrOTOBJIEHHBIX MO MEPEYHI0 UCTOYHH-
KOB, PEKOMEHJIOBAaHHBIX MTPENOIaBaTEIEM

OK 01
OK 02

Tema 1.3. CtpykTypHO-GYyHKITMOHATHHBIC (DaAK-
TOPBI HACJIEICTBEHHOCTH

@pOoHTAJIBHBIN ONPOC
Pa3paboTtka rioccapus

28




Pemenne 3aay Ha onpezeseHue Mocie10Ba-
TEJIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME
U B CIIy4ac U3MEHEHUS I0CIEN0BATEIIBHOCTH
HykiaeotuoB JJHK

OK 02

Tewma 1.4. OOMeH BeMIECTB U MPEBpaIeHUE
SHEPTUH B KJICTKE

@pPOHTAIBHBINA OITPOC
3anoJHEHUE CPABHUTEIBHON TaOIHIIBI XapaKTe-
PUCTUK TUIIOB OOMEHA BEILIECTB

OK 02
OK 04

Tema 1.5. )KuzHeHHBIN UK KJIETKA. MUTO3.
Meiios

OO0cy>xaeHue o BoIpocam JIEKIUU
Pa3paboTka JeHTHI BpeMEHHU )KU3HEHHOTO [TUKJIIa

Pasznesn 2. Ctpoenne U (PyHKIIUM OPTaHU3MA

OK 02
OK 04

Tema 2.1. CtpoeHue opranuzma

OueHnBaeMasi IUCKYCCHUS

Pa3paboTka MeHTaIbHOM KapThl TKAHEH, opra-
HOB U CHUCTEM OpPraHOB OPTaHU3MOB (pacTEHUS,
YKUBOTHBIE, YEJIIOBEK) C KPATKOM XapaKTepUCTH-
KOM UX (PyHKUIUN

OK 02

Tema 2.2. ®opMbl pa3MHOXKEHHUSI OPraHU3MOB

@poHTAJIBHBIN ONPOC

3anosHeHne TabJIUIIBI C KPaTKON XapaKTepu-
CTUKOU 1 npumepamu HopM pa3MHOKEHUS Op-
TaHU3MOB

OK 02
OK 04

Tema 2.3. OHTOr€He3 pacTEHUM, KUBOTHBIX U
YeJioBeKa

Pa3zpaboTka jJeHTHI BpEMEHHU ¢ XapaKTePUCTUKON
ATAIlOB OHTOT€HE3A OTAEIBHOM IPYIIIION KUBOT-
HBIX U YEJIOBEKA IO MUKPOIPYIIIIAM

Tect

CocraBieHue KU3HEHHBIX LIMKJIOB PACTEHUH 10
otnenam (MOXOBUIHBIE, XBOIIEBUAHbBIE, TATIO-
POTHUKOBHUAHBIE, TOJIOCEMEHHBIE, TOKPBITOCE-
MEHHBIC)

OK 02

Tema 2.4. 3aKOHOMEPHOCTH HACIIEIOBAHUSA

Pa3paboTtka rioccapus




OK 04

OpoHTAIBHBIN OIIPOC

Tect

BelnonHeHye 1 3alMTa NpakTHYeCKOW padoThI
Nel Pemienue 3aga4 no teme «3aKOHOMEPHOCTH
HACIICJOBAHUS»

OK 01 Tema 2.5. CueruieHHOE HaclieIoBaHue Npu3Ha- | Tect

OK 02 KOB Pa3paboTtka rioccapus
BrinmonHenue u 3amuTa npakTHIecKo paboThl
No2 Pemenue 3agad mo teMe «CrerieHHoe
HACJIEI0BAHUE MTPU3HAKOB

OK 01 Tema 2.6. 3aKOHOMEPHOCTH N3MEHUYUBOCTH Tecr.

OK 02 Pemenue 3ama4d Ha onpeneneHue TuIa MyTalux

OK 04 IIpU IIepeaave HACIEACTBEHHBIX IPU3HAKOB, CO-
CTaBJICHUE T€HOTUITMYECKUX CXEM CKPEIIUBAHUS

Paznen 3. Teopus 3BoJonnu

OK 02 Tema 3.1 Hcropus 3BOIIOIMOHHOTO yueHUs. | DpOHTaIBHBIN OIIPOC

OK 04 MuxkposBoronus Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka JeHTbl BpeMEHU pa3BUTHS 3BOIIOIHU-
OHHOI'O YYEHUS

OK 02 Tema 3.2 MakposBontouus. BosankHoBenue u  |OueHrBaeMas IUCKyCCHUS: UCII0JIb30BAaHHE apry-

OK 04 pa3BUTHE KU3HU Ha 3eMJIe MEHTOB, OMOJIOTUYECKON TEPMHUHOJIOTUN U CUM-
BOJIMKH JUISI TOKa3aTeJIbCTBA POACTBA OpraHU3-
MOB Pa3HbIX CUCTEMAaTUYECKHUX TPy
Pa3paboTka JeHThl BpeMEHU BOZHUKHOBEHUS U
pa3BUTHUS )KU3HU HA 3eMJie

OK 02 Tema 3.3 TlpoucxoxaeHue yenoBeka — aHTpo- |DpoHTaIbHBIN OIIPOC

OK 04 MOTeHE3 Pa3zpaboTka j1eHTHI BpeMEHU TPOUCX 0K ICHUS

YCJIOBCKaA

Pasnea 4. DxoJiorus




OK 01 Tema 4.1 Dkomorudeckue Gaktopsl v cpenbl | TecT mo 3kosiorudeckuM GhakTopam U cpeiam

OK 02 YKU3HU YKA3HU OPraHUu3MOB

OK 07

OK 01 Tema 4.2 Tlomynsiusi, coobuiecTBa, skocucte- |CocTaBiieHuE CXeM KPYyroBopoTa BEIIECTB, HC-

OK 02 MBI I10J1b3Yysl MaTepUabl JICKLIUU

OK 07 BrimonHenue u 3amuTa npakTHIecKo paboThl
Ne3 «KpyroBopoT BELIECTB ¥ JHEPTUU B IKOCH-
cTeEME»

OK 01 Tema 4.3 Bbuocdepa - rmobanbHas skojorude- |OrieHuBaeMas TUCKyCCHUs

OK 02 CKasi cucTeMa Tect

OK 07

OK 01 Tema 4.4 BnusiHue aHTpONOreHHbIX (pakTopoB |TecT

OK 02 Ha Ouochepy BrinonHeHue u 3aiyTa NpakTU4ecKon padoThl

OK 04 Ne4 «OTx0161 IPOU3BOACTBAY

OK 07

IIK 3.1

OK 02 Tema 4.5 Bnusgaue coupanbHO-3KOJOrnyeckux |OneHnBaemas TUCKyCCHs

OK 04 (akTOpOB Ha 3J0POBBE YEIIOBEKA Brlinonnenue u 3ammra 1adopaTopHOil paboThI

OK 07 No2 «YmcTBeHHast pabOTOCTIOCOOHOCTEY

IIK 3.1

OK 01 Pa3znen 5. buoJiorusi B :aku3Hu 3amura Kenca: mpeacTaBiIeHUE pe3yIbTaToB pe-

OK 02 HIEHUs] KeHCOB (BBICTYIJIEHUE C MPE3eHTAIEN )

OK 04

IIK 3.1

OK 01 Tema 5.1 BUOTEXHOJIOTHY B )KU3HU KaXA0ro  |BeImonHeHue keiica Ha aHanu3 nHGOpMaIluu O

OK 02 HAYYHBIX IOCTHXKEHUSIX B 00JIACTH T€HETUYECKUX

OK 04 TE€XHOJIOTUH, KIIETOYHON MHKEHEPUH, MTUILEBBIX

K 3.1 OMOTEXHOJIOTH (I10 TPYIIam), PEACTaBICHHUE




pE3yNbTaTOB PELIECHUs KeCOB

OK 01
OK 02
OK 04
IIK 3.1

Tema 5.2 BUOTEXHOIOTUN U TEXHUUYECKUE CU-
CTEMBI

Brinonnenue kelica Ha aHaM3 HHGOPMALIMH O
pPa3BUTHSI OMOTEXHOJIOTUI C TPUMEHEHUEM TEeX-
HUYECKUX CUCTEM (I10 Tpymnnam), mpeacTaBieHue
pPE3yJIbTATOB PEIIEHUS KEVCOB

Kputepumn oneHKH 0cBOeHMsI 00111€00pPa30BaTe/IbHON y4eOHO! JUCIUIIIMHDBI:

Ilposepka 3nanuit no yueonou oucyuniune:
OreHka «omauuHo» BBICTABISIETCS 00yYarOIMEeMycsl, €ClIi OH TITyOOKO U MPOYHO YCBOWJI MIPOTPAMMHBIN MaTepuai Kypca, ucuaep-
MBIBAIOIIE, MTOCIIE0BATEIFHO, YETKO M JIOTUYECKH CTPOHWHO €T0 M3JIaraeT, YMEET TECHO YBSI3bIBATh TECOPHUIO C MPAKTHUKOM, CBO-
007HO crpaBisieTCs ¢ 3aJja4aMH M BOIPOCAMH, HE 3aTPYAHICTCS C OTBETAMH MPY BUIOM3MEHEHUH 3aJIaHU, TPaBUILHO 00O0CHO-
BBIBACT MPUHSATHIC PEIICHUS, BIaJICET PA3HOCTOPOHHUMH HABBIKAMH U MTPHUEMaMHU BHITIOTHEHHSI MPAKTUIECKUX 3a]1a4;

OILIEHKA «XOpoui0» BBICTABISETCS 00y4aIOIeMyCsl, €ClId OH TBEPJAO 3HAET MaTepual Kypca, TPaMOTHO M MO CYIIECTBY H3Jaraer
€ro, He JI0IycKas CyIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABUILHO MPUMEHSIET TEOPETUUECKUE TOJI0KEHUSI TIPU pe-
IIEHUH MTPAKTUYECKUX BOMPOCOB U 33j1a4, Bia/ieeT HEOOXOAUMBIMU HaBbIKAMH U MIPUEMAMHU UX BBIIIOJIHEHUS;

OLIEHKA «)008/1eme8opumeilbHo» BBICTaBIAETCA O00ydYaroleMycsl, €CIi OH UMEET 3HaHMS TOJHKO OCHOBHOI'O MaTepuaja, HO He
YCBOMJI €T0 JIeTajeil, J0nycKaeT HETOYHOCTH, HEJOCTaTOYHO MpaBUIIbHbIE (POPMYITUPOBKH, HAPYILIEHHUS JIOTUYECKON moceaoBa-
TEIbHOCTH B U3JI0KEHUH NMPOTrPAMMHOI0 MaTepuaia, UCIIbITHIBACT 3aTPYAHEHUS IPU BBIIOJHEHUH NMPAKTUYECKUX 3a]1a4;

OLIEHKA «HeY0081emE8opumeibHo» BbICTABISETCS 00yUYaroleMycsl, KOTOPbIH HE 3HAET 3HAYUTENBHON YacTH MPOrpaMMHOIO MaTe-
puasa, JOMyCKaeT CyIIeCTBEHHBIC OLIMOKH, HEYBEPEHHO, ¢ OONBIIUMH 3aTPYJHEHUSMHU pellaeT MPAaKTUISCKUE 3a/ladl WIA HE
CHPAaBIISETCSI C HUIMU CaMOCTOSITENIBHO.
Ilposepka npasunvnocmu pacuemos u ocyuiecmenenus Heo0X00UMbIX 0elicmeuil no yuedHol oucyuniune:
85 - 100% npaBUIIbHBIX PaCYETOB U IEUCTBUI — «OTIMYHOY

69-84% mpaBUIbHBIX PACUETOB U ICUCTBUNA — «XOPOIIIO»

51-68% npaBUIbHBIX PACYETOB U JEHCTBUN — «YAOBJIECTBOPUTEIHHO
50% u MeHee — «HEYIOBIIETBOPUTEIBHOY




