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COTJIACOBAHO VTBEPXKIAIO

HavanesHUK MeTomuueckoro otnena 3aMecTUTeNb IUPEKTOpa
: 10 y4eOHO-MeTOI4YeCKOol paboTe
' C%; 4. H.B. Bocrpsxosa Umpyecend,  C.A. Bymacosa
«k» Arpec/ 202 3 ; K28 _panprees 202 3
OIOBPEHO

[MukioBo#i Komuccuen Gpu3HKo-
MaTeMaTUIECKHUX U 00X
CCTECTBEHHOHAYYHBIX AUCLUATLINH
IIpoTokonm Ne 2 0T «.z2» wapry 2023
Ilpencenarens 1K
?72”’//2/5 O.b. Tlerpukuna

PaGouas mporpamma obmeobpasoparepHOH yuebno#t mucrmmmuasr O0J1.08 Bronorus mis
coenuaneHoCTd 15.02.14 OcHarmenue cpemctamu ABTOMATH3allUH TEXHOJOTHYECKUX IIPOLECCOB U
IPOM3BOACTB (II0 OTpacisM) pa3paboTaHA B COOTBETCTBHH C TpeboBanusaMu  DenepanrsHOrO
TOCYIApCTBEHHOTO 00pa30BaTeNBHOIO CTAHAAPTa CPEXHErO OGIIEro 00pa30BaHUs, YTBEPKIECHHOTO
Ilpukasom MuHuCTEpCTBAa 06pa3oBaHus U Haykd P® or «17» mag 2012 r. Ne 413 (B penaxuuu
npukasa Munnpocsemenus Poccum or 12.08.2022 T. Ne732), ®enepanbHOro TrocymapcTBEHHOTO
00pa30BaTeNIEHOr0 CTAHAAPTA CPEHETO IpOQECCHOHANBHOTO 00pa3oBaHus CIeHANEHOCTH 15.02.14
OcHallenwe CpencTBAMH aBTOMATHM3ALMH & TeXHOIOTMUECKUX IPOIECCOB M IIPOM3BOACTB (110
OTpacisiM), YTBEPXXIEHHOro Ilpmkazom Munucrepctsa o6pasoBanus u Hayk: Poccmitckoit
Oepepana o «09» mekabps 2016 r. Ne 1582 (3aperucTpupoBaH MUHHCTEPCTBOM FOCTHIIUH
Poccuiickoit @enepanun «23» mexabps 2016 r., perucTpanuoHHbi Ne 44917), ¢ yuérom mpumepHOi
paboyeli  mporpammsl  06meo6pa3zoBaTENBHON yueOHO#  mucimmiuHEl  Bumomorms s
IpOGECCHOHANBHEIX  00Pa30BaATEILHbIX opraHusanui, yrBepxAEHHOH CoOBETOM TII0 OIEHKE
CONCPKAHHA M KaieCTBA NPHMEPHBIX PabodMX IporpamMM O06Imeo6pa3oBATENIBHOIO M CONUANBHO-
TYMaHATApHOI'0 IHKJIOB CPEIHETO MNpOdeccHoHaNbHOro obpasoBanus (mpotokon Ne 14 oT «30y
HOsIOpst 2022 1), MeTomuMKE mpemojaBaHMS 110 001meobpasopaTebHEM  (06S3aTEMBHEBIM)
MHCIUIUIAHAM € yIETOM IPO(heCCHOHATEHON HalpaBieHHoCTH Iporpamym CITO, peanu3yeMbIx Ha Gase
OCHOBHOTO 00IIero 06pa3oBaHMsl, MpPeLyCMATPHBAIOIIHE HHTCHCUBHYIO 00meo0pa3oBaTensHyro
[OATOTOBKY ~ OOYYaromMXCs ¢  BKIIOYEHMEM  IIPHKIAIHEIX MOJIyJIEH,  COOTBETCTBYIOIIUX
IpO(eCCHOHANBLHOM HAPABIEHHOCTH, B T.4. C y4ETOM NPHUMEHEHHUS TEXHOJIOTHH JUCTAHIIMOHHOTO M
BJIEKTPOHHOTO 00y4eHus (pacmopsvkeHne MUHHCTEpCTBA npoceeienus Poccuiickoit @eneparuu NeP-
198 ot «25» aBrycra 2021 1.)
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Ilerpuxuna O.B. - npenonasatens Beicmreit kBanmupukanuonHoi kateropuu ['BIIOY PO «PKPUIIT

PenenseHTsr: .
Tpounnna B.C. — npenonasarens Boicimeit KBaMpHUKanuoHHOM KaTeropun [ BIIOY PO «PKCHy
Kpasuaenxo W.IO. - mpenonasarens Bricmeii KBaypHKanuoHHOU Kateropuun I BIIOY PO «PKCHy
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1. OBLIAA XAPAKTEPUCTHKA PAEO‘IF;‘P'I IHPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIIMHBI
00/1.08 BUOJIOI'UA

1.1. MecTo ITMCUMILUIMHBI B CTPYKTYpe NMPOrpaMMbl NMOATOTOBKM CIIEIHAJIU-
CTOB Cpe/lHero 3BeHa:
obmeobpasoBarensHas yueOHas aucrumumaa OOJ[.08 buonorus ssnsercs o0s3a-
TEIbHON YacThIO 00II€00pa30BaTENBLHOTO UKIA MPOTPaMMbI ITOATOTOBKH CIIEIIHATIU-
ctoB cpenHero 3BeHa B cooTBercTBHHM ¢ PI'OC CIIO mo cmemnmanpHOCcTH 15.02.14
OcHarmieHue cpeacTBaMu aBTOMATH3AIlMU TEXHOJIOTHMYECKHX IPOIECCOB U TPOU3-
BOJICTB (110 OTpAcCIIsiM).

1.2. Heab 1 nj1aHupyeMble pe3yabTAThl 0CBOCHHUS TMCUMILINHBI:

1.2.1. Ilesin 001mIe00pa3zoBaTeIbHON YUeOHOH JUCHTUIITIMHBI
Conepxanue mporpaMMbl o01ieoopazoBarenbHoi yueoHoun nucuurmuinasl OO/1.08 buo-
JIOTHS HAIIPaBJIEHO HA OCTMXKEHUE CIEAYIONICH 1eu:

- (¢dopMHpOBaHHE Y CTYICHTOB MPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHATBHON
OpTaHU3aIMH JKUBBIX CHCTEM PA3HOTO paHTa KaK OCHOBBI MPUHSATHS PCIICHUN B
OTHOIIEHUU 00BEKTOB KUBOW MTPUPOBI U B TPOU3BOACTBEHHBIX CUTYyAITUX.

3agaun yueoHoit auciumaunabl OO/.08 buonorus:
1) chopmupoBaTh MOHHUMAHUE CTPOCHUSI, MHOTOOOpa3usi U 0COOCHHOCTEHN KUBBIX

CHCTEM Pa3HOTO YPOBHS OpTaHHU3aIlH, 3aKOHOMEPHOCTEH MPOTEKaHUS OMOJIOTUYECKIX
MIPOIIECCOB U SIBJICHUHM B OKpYKaloleh cpeie, [eJIOCTHOM HayYHOM KapTUHBI MUpa, B3a-
MMOCBSI3U M B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS OMPENEIATh KUBbIE OOBEKTHI B MPHUPOJIE; MPOBOJIUTH HAOIIO-
JICHUS 3a SKOCHCTEMaMH TSI BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOTCHHBIX U3MEHEHUH,
MHTEPHPETUPOBATH PE3YyJIbTAaThl HAOIIOICHUI,

3) copmupoBaTh HABBIKM MPOBEJACHUS MPOCTEUIINX OUOJOTHYECKUX DKCIIEPHU-
MEHTAJIBHBIX MCCJICIOBAHUMN C COOJIIOJICHHEM MpaBmil 0€30MacHOro oOpamieHus ¢ 00b-
€KTaMH U 000PYI0BaHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJOTUYECKOTO XapakTepa M3
Pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCJEICTBUS CBOCH JEATEIHHOCTU TIO
OTHOIICHUIO K OKpPYKAIOIIeH cpene, COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBBIBATH M CO-
Osro1aTh Mephl NPOPUITAKTUKHY 3a00I€BaHUIA.

6) chopMUpoBaTh MOHUMAHUE 3HAYUMOCTH JTIOCTHXKEHHUI OMOJOTUYECKON HAyKu U
TEXHOJIOTUN B MPAKTHUUYECKON JEATEIbHOCTU YeJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIH-
IIMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA

1.2.2. IInanupyemsbie pe3yabTaTbl OCBOCHHS 001Ie00pa3oBaTeJbLHOMN
y4eOHoi qucuunauHbl B cooTBeTcTBHE ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO
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Oco0oe 3HaueHue NUCUUIUIMHA UMEET NMPU (POPMUPOBAHUU U PA3BUTUHU OOIIMX U MPO-
dheccuonanpabix kKomneTeHut (OK u I1K) B cootBercTBuu ¢ ®I'OC CIIO mo
crenpasibHOCTH 15.02.14 OcHaieHue cpeicTBaMu aBTOMATH3alMKM TEXHOJIOTHYECKHUX
IIPOIIECCOB U MIPOU3BOJICTB (IO OTPACIISM).

KO,ZI 1 HAUMCHOBAHUC

dbopMupyeMbIX KOMIIe-
teniuit (OK, TIK)

HJIaHI/IpyeMLIC PE3YIIbTAThl OCBOCHUA OUCIHUIIIIMHBI

oO01me

AUCHUIITIMHAPHBIC

OK.1 BeiOupars crnoco0Obl
penieHus: 3ama4 npodeccu-
OHAJILHOM JCSITEIbHOCTU
MPUMEHUTEIBHO K pa3iiny-
HBIM KOHTEKCTaM

B wactm TpyaoBoro BocmMTa-
HHA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE
LIEHHOCTU MAacTepCTBa, TPYIOIIO-
Oue;

- TOTOBHOCTb K AKTHBHOW Jes-
TENBHOCTH TEXHOJOTMYECKOW U
COLIMAJIbHOU HaIIpaBJICHHOCTH,
CIOCOOHOCTh WHULMUPOBATD,
IUIAaHUPOBaTh U CaMOCTOSTEIbHO
BBITIOJIHATD TAKYIO JESATEIBHOCTD;
- MHTEpEC K pa3IHYHBIM cepam

MpopEeCCUOHAIBHOW  JCATEIBHO-
CTH.

OsBnanenue YHHUBEPCATbHBIMU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOrHYecKHe Jieii-
CTBHSA:

- CaMOCTOSITeNTLHO (OPMYIIUPO-
BaTh U aKTYaJIM3UPOBAThH MpoOIIe-
My, paccMaTpuBaThb €€ BCECTO-
POHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN
MpU3HAK WM OCHOBaHUS IS
CpaBHEHHUsA, KJIACCUPUKALMH U
0000IIeHMS;

- ONIPENIEIATh IENN ACSITEITLHOCTH,
3a/laBaTh MapamMeTpsl U KPUTEPUU
WX JIOCTHOKEHUS,

- BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUST B paccMaTpuBac-
MBIX SIBICHUSIX;

- BHOCHTH KOPPEKTHBBI B Jesl-
TENBHOCTh, OIICHUBATH COOTBET-
CTBHE pE3YJIbTAaTOB IENIsIM, OIle-
HUBaTh PUCKU TOCIEACTBHH Jaes-
TEJIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIILIE-
HUE TP PENICHUH >KU3HEHHBIX
npobiem

0) 0a3oBble HccIeI0BaTEIbCKHIE
AeCTBHSA:

- c(hOpMHUPOBAHHOCTh 3HAHHWHA O
MecTe ¥ pOJIi OMOJIOTUU B CHCTE-
M€ HAy4yHOro 3HaHus; (QyHKIHO-
HaJIbHOM TPaMOTHOCTH YEJIOBEKa
JUIL pEIICHUS KU3HCHHBIX IPO-
O1eM;

- chopMUPOBAaHHOCTH  YMECHHSI
pacKpbIBaTh COJAEPKAHUE OCHOBO-
TI0JIararoIInX OHMOJIOTHYECKHUX
TEPMHHOB U TIOHATUU: >KHU3Hb,
KJIETKa, TKaHb, OpPTaH, OpPraHU3M,
BUJ, TONYJSIIHSA, SKOCHCTEMAa,
oworeHo3, Owuocdepa; wmeTado-
au3M (OOMEH BEIECTB W TpEBpa-
IICHUE SHEPIHuH), roMeoctas (ca-
MOperyJsius), onocunre3 Oenka,
CTPYKTypHasi OpraHu3aIus Ku-
BBIX CHCTEM, TUCKPETHOCTh, Ca-

MOpETyJISLUs, CaMOBOCIpPOU3Be-
JeHue (penponaykuus), Hacien-
CTBEHHOCTb, WU3MEHYMBOCTb,

SHEPTrO3aBUCUMOCTh, POCT U pas-
BUTHE, YPOBHEBAs OpraHU3allNs;

- c(hopMUpPOBaHHOCTh  yMEHUS
pacKkpbIBaTh COJAEPKAHUE OCHOBO-
MOJIararoux OMOJIOTMYECKUX
TEOpUH M THUIIOTE3: KIETOYHOM,
XPOMOCOMHO, MYTal[MOHHOH,
SBOJIOLUOHHOM, TPOUCXOKIECHUS
YKU3HH U YEJIOBEKA;

- chOpPMUPOBAHHOCTh  yYMEHHUS
pacKpbIBaTh OCHOBOIIOJIATAIOIINE
OHMOJIOTUYECKHE 3aKOHBI M 3aKO-
HomepHoctu (I. Mennens, T.
Moprana, H.M. Basunosa, O.
Iexkens, ®. Mromnepa, K. bapa),
TPaHUIBl MX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

- IpUOOpETEeHNE OIbITa MPUMEHEe-
HUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3yeMBIX B OHO-
JIOTUX: HAOIIONEHUS M OIIMCAaHUI
JKUBBIX CHCTEM, IMPOLIECCOB U SIB-




- BJaJeTh HaBbIKAMU Yy4eOHO-
HCCIIEA0BATENIbCKON U IPOEKTHOU
NesITeIbHOCTH, HaBBIKAMU pas3pe-
HIeHus mpooiem;

- BBISIBJISITh MIPUYUHHO-
CIIEICTBEHHBIE CBSI3U M AKTyaJlU-
3UpOBaTh 3aJaydy, BBIIBUraTh T'H-
[I0TE3y €€ pEIIECHUs, HaXOAUTh
apryMeHTBhl IS JI0Ka3aTejbCTBa
CBOHUX YTBEPXKJICHUH, 3aJaBaTh
napaMmeTpbl U KPUTEPUU PELICHHUS,;
- QHAJIM3UPOBATh IOJIyYECHHBIE B
XOJle peLIeHUs 3aJaud pe3ysbTa-
Thl, KPUTHYECKH OICHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

- YMETh MEPEHOCUTDH 3HAHUS B M1O-
3HABATEIbHYI0O M MPAKTHYECKYIO
00J1aCTH KU3HEACITEILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00JIacTell;

- BBIJIBUTaTh HOBBIC HJICH, MPEJ-
JaraTh OPUTHHAIBHBIE TIOJXO/IbI U
pelIeHus;

- CIIOCOOHOCTH MIX UCIOJIB30BAHUS
B MO3HABATEIBHOM M COLMAIBHOU
MPAKTHKE

JICHW; OopraHu3alid U MpoBese-
HUS OMOJOTMYECKOTO 3SKCIEpH-
MEHTa, BBIABUKCHHSI THUIIOTE3,
BBISIBJICHHSI 3aBUCUMOCTH MEXTY
UCCIIETyeMbIMU BEJIMYUHAMU,
OOBSICHEHUS TTOJIYYCHHBIX PE3yihb-
TaTOB U (OPMYIUPOBAHUS BBIBO-
JIOB C HCIIOJIb30BAaHHEM HAYYHBIX
MOHATHI, TEOPUM U 3aKOHOB;

- chOpPMUPOBAHHOCTh  yYMCHHUS
BBIJICTISITh  CYIIECTBEHHBIE IPH-
3HAKU BHUPYCOB, KIETOK MPOKAPH-
OT U DYKapUOT; OJJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX ~ OPTraHU3MOB,
BUJIOB, OMOTEOIICHO30B U HKOCH-
CTeM; OCOOEHHOCTH TIPOIIECCOB
oOMeHa BEIIECTB U MpPEeBpAIICHUS
JHEPrUU B KJIETKE, (POTOCUHTE3a,
TUTACTUYECKOTO M DHEPTeTHUYECKO-
ro oOMeHa, XeMOCHUHTE3a, MUTO34,
Me€ii03a, OIUIOJIOTBOPEHHUSI, pa3BH-
TUS ¥ Pa3MHOXKEHUS, WHAUBHUIY-
QTBHOTO  Pa3BUTUS OpraHU3Ma
(onTorenesa), OopbOBI 3a cyle-
CTBOBaHHUE, €CTECTBEHHOI'O0 OTOO-
pa, BHUI000pa30BaHUA, MPUCIIO-
COOJICHHOCTH OPTaHU3MOB K Cpejie
oOuTaHUsl, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIIOTCHHBIX W3-
MEHEHHII B HSKOCHUCTEMax CBOEU
MECTHOCTH, KPYTrOBOPOTa BEIICCTB
U TpeBpalleHue SHepruu B Ouo-
chepe;

- chOpPMUPOBAHHOCTh  yYMEHHUS
pemiate OWOJIOTUYECKHE 3a1auH,
COCTaBIISITh TEHOTUIIUYECKUE CXe-
MBI CKPCIIUBAaHUS JUISI Pa3HBIX
TUTIOB HACJIEIOBAaHUSI TPU3HAKOB
y OPTaHW3MOB, COCTABIISATH CXEMBI
MepeHoca BEIIeCTB U JHEPruu B

sKocucTemMax (Lenu  MUTaHUS,
MUIIEBBIE CETH);
- chOpMHPOBAHHOCTh YMEHUU

KPUTHYECKH OIIEHWBaTh HH(MOP-
Malui OWOJOTHYECKOTO COJIEP-
KaHUA, BKJIIOYAIOUIYIO TICEBIOHA-
yYHBIC 3HAHUS U3 Pa3IMIHBIX HC-
TOYHHKOB (CpeicTBa MaccOBOM
nHpopmanuu, Hay4HO-
MOTYJISIPHBIE MaTepUabl); UHTEP-
MPETUPOBATh ITUYECKHUE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBaHUN B




OMOJIOrMH, MEIHIMHE, OHOTEXHO-
JIOTHH; paccMaTpuBaTh Ti00ah-
HbIE JKOJIOTMYECKHE TMPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH I10
OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

- chopMHpOBAaHHOCTH YMEHHI CO-
3/1aBaTh COOCTBEHHBIC MHUCHMEH-
HBI€ U YCTHBIE COOOIICHHS Ha OC-
HOBE OwWoNOrHuecKoil uHpopMma-
UM U3 HECKOJIBKUX HCTOYHUKOB,
IrPaMOTHO HCIIOJB30BaTh IOHS-
TUWHBIN anmapaT OUOJIOTHH.

OK 02. Hcnonp3oBare co-
BPEMEHHbIE CpPEICTBA IIO-
UCKa, aHaIM3a U UHTEpIpe-
Tauu UHQOpMAIMK U HUH-
(opMalMOHHBIE  TEXHOJO-
TUH JUIS. BBITIOJTHEHUSI 337124
npo(ecCHOHANBHOM  JIesI-
TEIbHOCTH

B obsacTy HeHHOCTH HAY4YHOTIO
NO3HAHUSA:

- c(hOpMHUPOBAHHOCTb MHPOBO3-
3peHus, COOTBETCTBYIOIIErO CO-
BPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKl M OOILECTBEHHOM NpaKTu-
KM, OCHOBAaHHOI'O Ha Juajore
KYJIBTYp, CHOCOOCTBYIOILIETO OCO-
3HaHUIO CBOETO MeCTa B IIOJIM-
KyJIbTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM
U 4YUTATEIbCKOM KYJIbTYphl Kak
CpPEACTBA B3aUMOJICUCTBUSA MEKIY
JIIOJbMU U ITI03HAHUS MUPA;

- OCO3HaHWE LIEHHOCTU HAY4YHOU
JEATEIIBHOCTH, TOTOBHOCTH OCY-
LIECTBJIATh IIPOCKTHYIO M HCCIIE-
JOBATENbCKYIO JEATEIBbHOCTh WH-
JUBHIYAJIBHO U B TPYIIIIE;

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeIbHBIMHU
NEUCTBUSIMMU:

B) padora ¢ uH(popmalueii:

- BJIAACTb HaBBbIKaMHW ITOJYUCHUA
uHbOpMalMM U3  HMCTOYHHUKOB
pasHBIX THIIOB, CaMOCTOSTEIBHO
OCYLIECTBIATh TOUCK, aHAIU3,
CHCTEMAaTH3alllI0 M HWHTEPIIpeTa-
U0  HMHGOpMAIMK  pa3IMYHBIX
BUJIOB U (POPM NpEACTABICHUS;

- cO371aBaTh TEKCTHl B PA3JIMYHBIX
dbopmaTtax ¢ yd4eTOM Ha3HAYCHHS
uHbOpMalUU U 1ENIeBOW ayauTO-
puu, BbIOMpas  ONTUMAJIbHYIO
¢dbopMy mpeicTaBIeHUS U BU3Yya-
TM3aIHH;

- OLIEHUBATh JIOCTOBEPHOCTH, Je-
TUTUMHOCTh MH(pOpPMAIUH, €€ CO-
OTBETCTBHE IPABOBBIM U MOPAJIb-

- chOpMHPOBAHHOCTb  YMEHHH
KPUTUYECKH OLIEHUBaThb HHGOp-
Malui OHOJIOTMYECKOT0 Cofep-
KaHUS, BKJIIOYAIOUIYIO I1CEBJOHA-
yUYHBIC 3HAHUS U3 Pa3INYHBIX HC-
TOYHUKOB (CpeicTBa MacCOBOM
UHpOpMaIuy, Hay4yHO-
HOIYJISIPHBIE MaTepHaIIbl); HHTEP-
IPETUPOBATh 3TUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBaHUN B
OMOJIOrMH, MEIUIMHE, OMOTEXHO-
JOTHH; paccMaTpuBaTh IJ100alb-
HbI€ DKOJIOTMYECKUE TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

- ¢(hOpMUPOBAHHOCTh YMEHUH CO-
3/1aBaThb COOCTBEHHbIE HUCHMEH-
HbIE€ M YCTHBIE COOOLIEHHS Ha Oc-
HOBe Ouosorndyeckoil uHpopma-
IIUM U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO HCIIOJIb30BaTh IOHS-
TUHHBINA annapat OHMOJI0THI




HO-3THYECKHUM HOpMaM;

- UCITOJB30BaTh CPeACTBA UHGPOP-
MAIMOHHBIX W KOMMYHHUKAI[OH-
HBIX TEXHOJIOTHH B PEIICHUU KO-
THUTUBHBIX, KOMMYHUKATUBHBIX H
OpPraHM3aIlMOHHBIX 3a7ad C CO-
OyroieHEM TPeOOBaHMA 3PTOHO-
MHMKH, TEXHUKH 0€30IacHOCTH,
THTHCHBI,  PeCcypcocOepeKeHuMs,
MPABOBBIX W OTHYECKHX HOPM,
HOpM  WH(OpManUOHHON  0e3-
OITaCHOCTH;

- BJIQJICTh HaBBIKAMH PacIliO3HaBa-
HUS U 3aIIUTHl HHPOPMAIIIH, HH-
dbopmarmoHHoi  0€30MacHOCTH
JUYHOCTH

OK 04. DddexTuBHO B3au-
MOJIeiCTBOBaTh U paboTaTh
B KOJUICKTHBE U KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIIpe-
JIeNICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENLCKOM, IPOSKTHOM U
COIIMAJIbHOM ACSITEIBHOCTH;
OBialeHNe YHMBepCAJIbHBIMH
KOMMYHHMKATHBHBIMH [1eHCTBH-
AMM:

0) coBMeCTHas1 1esITeJIbHOCTb!

- MIOHMMATh U MCIIOJIb30BaTh Ipe-
UMyIIeCTBa KOMaHIHOH W WHJIHU-
BUYaJIbHOM paboThI;

- INPUHUMATH LEJIH COBMECTHOMU
NesITeIbHOCTH, OPTaHU30BBIBAThH U
KOOPJIUHUPOBATh JIEHCTBUS IO €€
JOCTH)KEHUIO: COCTaBIIATh ILJIaH
JEUCTBUM, PaACHpPEIETATh POJU C
Y4E€TOM MHEHHMH Y4aCTHUKOB 00-
CYXJ1aTh pe3yJbTaTbl COBMECTHON
paboTHI;

- KOOpAMHUPOBATb U BBHINOJHATH
paboTy B YCIOBUSX pPEAIbHOTO,
BUPTYaJIbHOTO M KOMOMHHPOBaH-
HOTO B3aMMOJICHICTBUS,

- OCYULIECTBIISAITb  IO3UTHUBHOE
CTpaTerMyeckoe TIOBEJIEHUE B
pa3NUYHBIX CUTYyalUsX, MpPOsB-
JISITH TBOPUECTBO U BOOOpaKeHHE,
OBITh HHUIIMATUBHBIM
OBjaieHHe yHHMBEPCAJIbHBIMHU
PeryJISITHBHBIMHM 1€iCTBUSIMM:
) NpUHSITHE Ce0sl M JAPYrUX JII0-
Aeu:

- IPUHUMATh MOTHBBI U apTyMEH-
Thl JPYTUX JIIOJeH INpH aHanu3e

- IpUOOpPETEHHUE OIbITa MPUMEHE-
HUSI OCHOBHBIX METOJIOB HAYYHOT'O
IIO3HAHUS, UCTIOJIB3yEMBIX B OHO-
JIOTHH: HAOMIOAECHHUS W OIHCAHUS
JKUBBIX CHCTEM, IPOIIECCOB U SIB-
JICHUM;

- OpraHM3alvi | TMPOBEIACHUS
OMOJIOTUYECKOTO  JKCIICPUMEHTA,
BBIJIBM)KEHUS TUIIOTE3, BBIABICHUS
3aBUCHMOCTH MEXIy HCCIeaye-
MBIMH BEJIWYMHAMH, OOBICHEHUS
MOJTyYEHHBIX PE3yJabTaToOB U (Pop-
MYJIMPOBAHUS BBIBOJIOB C HCIIOJIb-
30BaHHEM HAy4YHBIX TIOHATHUH,
TEOpHUH U 3aKOHOB




Pe3yIbTaTOB JIESTEIHLHOCTH;
- IpU3HABaTh CBOE MIPABO U MPABO
JPYTUX JFO/ICH Ha OMIUOKH;

- pa3BUBaTh CHOCOOHOCTH TIOHHU-
MaTh MUP C MO3UIIMU JIPYTOTO Ye-
JIOBEKa

OK 07. CognelicTBOBaTh CO-
XPAaHEHHUIO  OKpYXKarouien
cpensl, pecypcocbepexe-
HUIO, IPUMEHSTH 3HAHUS 00
U3MEHEHUU KJIuMaTa,
OPUHIUIBL  OEPEKITMBOTO
pou3BOACTBA, 3(PdeKTun-
HO JCHCTBOBaTb B YPE3BbI-
YaHBIX CUTYaLUIX

B obaactu
BOCIIMTAHMUSL:
- ¢(hOpMHUPOBAHHOCTH KOJIOTHYE-
CKOM KYJBTYpbl, TOHUMaHUE BIIU-
SIHUSL COLMAJIbHO-3KOHOMHUYECKHUX
MPOIIECCOB HA COCTOSIHUE MpPHU-
pOOHONM M COLMAIBbHOW CpEeJbl,
OCO3HaHUE TTI00aTBHOTO XapaKTe-
pa 3KOJIOTHYECKUX MPOoOIIeM;

- IJJAHUPOBAaHUE U OCYIIECTBIIE-
HHUE JICHCTBUI B OKpyXaromien
cpeliec Ha OCHOBE 3HaHUA ILieseH
YCTOMYMBOI'O pa3BUTHUS YEIIOBE-
YEeCTBa;

aKTUBHOE HENpUSITHE JIEUCTBUM,
MPUHOCSIINX BPEA OKPYXKaroUIEH
cpene;

- YMEHHE POTrHO3UPOBaTh HebIa-
TONPUATHBIE 3KOJOTUYECKHE IO-
CIENCTBUS  TPEANPUHUMAECMBIX
JEUCTBUM, TPEAOTBPALIATh UX;

- pacIIMpEHUE OIbITa JIEITEIbHO-
CTU DKOJOTMYECKOM HalpaBJIe€H-
HOCTH;

- OBNIQJICHHE HaBBIKAMU Y4eOHO-
HCCIIEA0BATENBCKOM, POEKTHON 1
COLIMAJIBHON J€ATEIbHOCTH

IKOJOI'HICCKOIro

- chopMUPOBaHHOCTh  yYMEHUSA
MPUMCHSITh TIOMYyYCHHBIC 3HAHUS
U1 OOBACHEHUS OMOJOTHMYECKHX
MPOLECCOB U SIBJIICHHUM, ISl MPU-
HATHUS TPAKTUYCCKUX PEIICHUI B
MOBCEIHEBHOM JKM3HHU C IICIIbIO
obOecreyeHns 0€30MacHOCTH CBOeE-
IO 3/I0POBbS U 3JI0POBbSI OKpYXKa-
OIIUX JI0AeH, COOMIONEeHUs 3710-
poBoro odpasa XKU3HHU, HOPM Tpa-
MOTHOT'O TIOBEJICHUSI B OKpYKalo-
IeH MIPUPOIAHOMN CPEE;

- IOHMMAaHHe HeOOXOIUMOCTH HC-
MIOJIL30BAaHUS  JOCTHOKEHUH  CO-
BPEMEHHON OMOJIOTUH M OHOTEX-
HOJIOTUH IS PaIMOHAILHOTO
PUPOIOTIOTB30BAHMS

[NK 2.1. OcyuiecTtBusTh
BbIOOp 00OpyIOBaHUS U
AJIEMEHTHON 0a3bl CUCTEM
ABTOMATHU3AIlMH B COOTBET-
CTBUHU C 3aJ]aHUEM U Tpebo-
BaHUEM pa3paboTaHHOI
TEXHUYECKON JIOKYMEHTa-
[IUU Ha MOJENb SJEMEHTOB
CHCTEM aBTOMAaTH3allNH.

B uyactu TpyaoBoro BocnuTa-
HUSL

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

- TOTOBHOCTh K AaKTHBHOH Jes-
TEIbHOCTH TEXHOJIOTHYECKOH |
COLMAIILHOW  HAaIPaBIECHHOCTH,
CIIOCOOHOCTh MHULIMTHUPOBATH,
IUTAHUPOBaTh U CaMOCTOSTENIBHO
BBIITIOJIHATD TaKYI0 JCATCIbHOCTD,
- MHTEpEC K pa3jIMyHbIM cdepam

npodeCCUOHATBHOU  JCSATEIHHO-
CTH.

Osnanenue YHUBEPCATbHBIMHU
y4eOHBIMU MO3HABATEIbHBIMU
JNIEUCTBUSIMU:

a) 0a3oBble JOrMYecKHe Jeii-
CTBUi.

- IpUOOpETEHUE OMbITa MPUMEHE-
HUS OCHOBHBIX METOJOB HAy4YHOI'O
TO3HAHMS, UCTIOIb3YEMBIX B OHO-
JIOTUH: HAOMIOJIEHUS U OMHCAHUS
JKUBBIX CHCTEM, IMPOIIECCOB U SIB-
JICHUM; OpraHu3aluyd U TMpoBeje-
HUs OHOJIOTMUECKOTO 3KCIEepH-
MEHTa, BBIJBWKEHUS THUIIOTE3,
BBISIBIICHUSI 3aBUCHUMOCTU MEXKIY
UCCIeTyeMbIMU BEJIMYMHAMU,
O0OBSICHEHHS TTOTYYEHHBIX PE3yJib-
TaTOB M (OPMYITUPOBAHUS BBIBO-
JIOB C HWCIIOJIb30BAaHUEM Hay4YHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;

- chOpMHPOBAHHOCTH YMEHUH
KPUTUYECKH OIEHUBaTh HH)OP-
Malui OWOJOTHYECKOTO COJIEp-
YKaHUs, BKJIIOYAIOUIYIO MCEeBJOHA-
YYHBIC 3HAHUS U3 PA3JIMYHBIX HC-




- CaMOCTOSTEIIbHO (OPMYIHPO-
BaTh U aKTYaIM3UPOBATH MPOOIIE-
My, paccMarpuBaThb €€ BCECTO-
pOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBII
MpPU3HAK WM OCHOBAHUS IS
CpaBHEHHUA, KIacCUPUKAIUU U
00001IeHHS;

- ONpEeNeNATh LeNu AeSITENbHOCTH,
3a/laBaTh MapamMeTpbl U KPUTEPUU
WX JIOCTHXKEHUS;

- BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS] B paccMaTpuBae-
MBIX SIBJICHUSIX;

- BHOCHUTb KOPpPEKTHUBBI B [efl-
TEJBHOCTh, OIICHUBATh COOTBET-
CTBUE pE3YJIbTATOB IIEJNsM, Olle-
HUBATh PUCKHU IOCICACTBHH Jesi-
TEJIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIILIE-
HUE TIpH PENICHUH >KU3HEHHBIX
npobiemM

0) 0a3oBble HccieI0BaTEeIbCKHIE
nelcTBUA:

- BJIAJETh HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATEILCKOW U MPOEKTHOM
NEeSTeIbHOCTH, HaBBIKAMHU pa3pe-
IeHUs pooIeM;

- BEISIBIISITH MIPHYHUHHO-
CIIEICTBEHHbIC CBSI3U M aAKTyaJlH-
3UpPOBATh 3a7ady, BBIJBUTATh TH-
MoTe3y €€ pEelIeHUs, HaXOAUTh
apryMeHTHI JUIS JIOKa3aTelhCTBa
CBOMX VTBEpXJCHUI, 3a1aBaTh
MapaMeTpsl U KPUTSPUU PEIICHHS,
- aHAJIM3HUPOBATh MOIyYEHHBIE B
XOJIe PEIICHUS 33J[a4d Pe3yJIbTa-
Thl, KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSX;

- YMETh MEPEHOCHUTDH 3HAHUS B I10-
3HABATEIbHYI0 U TPAKTUYECKYIO
00J1aCTH JKU3HEACITEIHHOCTH,

- YMETh UHTETPUPOBATH 3HAHMUS U3
Pa3HbIX IPEeIMETHBIX 00JIacTell;

- BBIJIBUTaTh HOBBIC HJIEH, TIPEI-
JlaraTh OPUTHHAIBHBIE TIOIXO/TBI 1
pelIeHus;

- CIIOCOOHOCTH UX UCTOIH30BAHUS

B IIO3HABAaTEIbHOU M COLIMAJILHOU
MPaKTUKE

TOYHHKOB (CpelICTBa MacCOBOMU
nH(pOpMaIHH, Hay4yHO-
HOMYJISPHBIE MaTE€pHaIbl); UHTEP-
MIPETUPOBATh ITUYECKHUE ACTIEKTHI
COBPEMCHHBIX HCCIICOBAaHUN B
OHOJIOTHH, MEIULIMHE, OHOTEXHO-
JIOTUHU; paccMaTpUBaTh TII00aIb-
HBIE DSKOJOTMYECKHe MpOOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOIICHHUIO K HUM COOCTBEHHYIO
HO3UIIHIO;

- ¢(hOpMUPOBAHHOCTh YMEHUH CO-
31aBaTh COOCTBEHHBIC IHCHMEH-
HBIC ¥ YCTHBIE COOOIIEHHS Ha OC-
HOBE OHWoOJIOTHYECKO HH(pOpMa-
IIUU U3 HECKOJIBKUX MCTOYHHUKOB,
rpPaMOTHO HCIIOJIb30BaTh IIOHS-
TUHHBINA anmnapat OMOJIOTHH.




1.3. [IpakTHYecKas MOArOTOBKA MPHU peau3aliu y4eOHbIX U CUHIINH

[IpakTrdeckas moAroToBka - (opMa opraHu3aluv 00pa30BaTEIBHOM JIESITEIBHO-
CTH TIPU OCBOCHUHU 00pa30BaTENIbHOM MPOTPaMMbI B YCIOBUSX BBIMOJHEHUS O0ydaro-
IIUMHUCS ONIPEICIICHHBIX BUOB padOT, CBI3aHHBIX ¢ OyayIed npodeccuoHaabHOM Jes-
TEIILHOCTBhIO M HaIpPaBJCHHBIX Ha (POPMHpPOBAHHUE, 3aKPEIUICHUE, Pa3BUTHE MPAKTHUE-
CKHMX HaBBIKOB M KOMITETCHITUH 110 MTPOHUIII0 COOTBETCTBYIOIIEH 00pa3oBaTeIbHOM MPo-

IrpaMMBI
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 | Pazmen 1. Knerka 18/18 0
— CTPYKTYPHO-
(byHKIIMOHATTbHAS
€JIMHHIIA )KUBOTO
2 | Pazmen 2. Crpo- 20/20 0
eHue u GpyHKuuu
Opranm3ma
3 Paznen 3. Teo- 6/6 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 Kak
KU3HU KaX- | HAyKa W TIPOM3-
JIOTO BOJICTBO.
7 IMpakTudeckoe 2
3aHsaTHe Kelcel
Ha aHaIW3 WH-
¢dbopmanuu 0
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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 TpPUMEHeE-
HUEM TeXHu4Ye-
CKUX CUCTEM
(bnounxeHepus,
ouonndpopmaru-
Ka, OWOHHMKA) H
WX TPUMCHCHUC
B JKHU3HH 4YeJOBe-
Ka, TIOUCK WH-
dbopmaruu,  pe-
HICHUE KEHCOB.

8/4

NTOI'O

72
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM YUEB-

HOW JUCHUIIJINHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

O0bem
Bun yueO6Hoii 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 44
MPAKTUYECKUE 3aHSATHUS 12
71a00paTOPHBIC 3aHITHS 2
2. IIpopeccroHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE 12
(conep:xaHue NPUKJIATHOTO MOAYJISI)
B TOM YHCJIE:
TEOpETUIECKOEe 00yUeHUe 2
OPAKTUYECKUE 3aHATUS 8
71a00paTOpPHBIC 3aHIATHS 2
NuauBuayaJbHbli MPOEKT (J1a/HET) -
3.I1pomeskyTOYHAS aTTEeCTALMSA 2
KOMILJIEKCHBIN A depeHIInpOoBaHHbBIN 3a4ET 2

13




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

HauMmeHoBaHue
pa3aesioB U TeM

Conep:xkanue y4eOHOro marepuasia (OCHOBHOE H IPO-
(eccoHATBHO-OPUEHTHPOBAHHOE), IPUKJIAHOH MO-

AyJb (MIPHA HAJIMYHH)

H (l)Oprl OopraHum3alvi 1€ATCJIbHOCTH oﬁyqammnxm

O0beM yacoB 1o yueOHoM

AUCHUIIJIMHE

B TOM 4HCJIe
HA NMpaKTHye-

Koanl komnerennmii
(popmupoBanuio Ko-
TOPBIX CIIOCOOCTBYET
3JIeMEHT MPOrPaMMbI

pasaeiia, | CKYI IOATO- (OK, TTK)
TeMbl | TOBKY IO YKa-
3aHHOMY 3aHH-
THIO
1 2 3 4 3)
Paszpgen 1. Kierka — CTpyKTYPHO-QYHKIHMOHAJIBHASA ¢IMHULA )KMBOI'0 18
Tema 1.1. Bbuoao- | Conepxanue yueOHOro Mmarepuajia 2 OK 02
russ kak Hayka.| 1 | CoBpeMeHHbIE OTpaciu OWOJIOTHYECKUX 3HAHUMH.
O0mas xapakre- CBsi3b OMOJIOTMHM C JPYTUMU HayKaMu: OMOXUMHS,
PHUCTHKA KU3HU onodusrka, OMoHUKa, reHoreorpadust u np. Ponb u
MeCTO OuoJIorMM B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOM KAapTHHBI MHUpA. Y POBHHU OPraHU3ALUU KU-
BOM Marepuu. O0mas XxapakTeprucTUKa KU3HU, CBOM-
CTBa KUBBIX CHCTEM. XMMHYECKUI COCTAB KJIETOK
Tema 1.2. Crpyk- | Conep:kanue yueOHOro MaTepuasia 6 OK 01
TypHO (¢yHkuuo-| 1 | Knerounas teopus (T. IlIBann, M. Ilnelinen, P. OK 02
BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJie- OK 04

HaJIbHasA OpraHu-
3alnus KJICTOK

TOYHOM TEOpUH. THIBI KIETOYHOM OpraHU3alUU:
MPOKAPUOTUYECKUI U 3yKapuoThueckuid. OmaHOKIIe-
TOYHBIE M MHOTOKJIETOUHbIE Opranu3Mbl. CTpOeHHe




npokapuoTudeckoil kietku. CTpoeHHe 3yKapuoTH-
geckoi kieTku. Hekierounbie popMBbI )KU3HH (BUPY-
chl, OakTepuodarm)

Bupycubsie u OakrepuanbHbie 3a0oneBanusd. OO0miue
NPUHIUIIB  UCTIOJB30BAaHUSl  JICKAPCTBEHHBIX  BE-
niecTB. OCOOEHHOCTH NPUMEHEHHUS] aHTUOMOTUKOB.

B mom uucne, nabopamopnulx 3auamuil

Ne 1 ‘ CtpoeHHe KIETKU U KJIETOYHbIE BKIIFOUECHHUS

Tema 1.3. Crpyk- | Conep:kaHue y4eOHOr0 MaTepuasa OK 01
TYpPHO- 1 | Xpomocomuas teopusi T. Moprana. CtpoeHue Xpo- OK 02
pyHKUMOHAIBHBIE MOCOM. XPOMOCOMHBIA HA0Op KIIETOK, FOMOJIOTHY-
(dakTopbl Hacaen- HbIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOUIHBIN U
CTBEHHOCTH murmonaHeI Haoop. Hykmewmnoswie kucnotsl: JJHK,

PHK naxoxaeHue B KJIETKE, UX CTPOEHUE U (PyHK-

uud. MaTpudHble MPOIECCHl B KJIETKE: peIUIMKaIus,

OuocuHTe3 Oenka, penapanus. ['eHeTH4ecKuil Ko u

€ro CBOMCTBA

B mom uucne, npakmuueckux 3aHAmui
1 | Pemenue 3amau Ha omnpeselieHue Mocaea0BaTeIbHO-

CTH HYKJIEOTHUJIOB, aMHHOKHUCIIOT B HOPME U B CIIy4ae

M3MEHEHUS MOCJIEI0BaTeIbHOCTH HyKIeoTn10B JTHK
Tema 1.4. Conep:kanue y4eOHOro MmaTepuaja OK 02
Oomen BemiectB U | 1 | [Touarue meraboan3M. ACCUMIWIALUS U JUCCUMUIISA-
npeBpanieHue U — JBE CTOPOHBI MeTaboym3Ma. Tumbl oOMeHa
JHEPruM B KJIETKE BEILIECTB: aBTOTPO(PHBIN U TeTepoTpodHbIH, a’poo-

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

CUHTE3. XEMOCHUHTE3
Tema 1.5. Kus- | Conep:kaHue y4eOHOro MmaTepuasa OK 02
HEHHBIN nuKa | 1 ‘ Knerounsiil uki, ero nepuoabl. MUTO3, €ro CTaInuu OK 04
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KJIETKH. MuTto3.
Meiio3

U TIPOUCXOSIINE MPOLIeCChl. buomornyeckoe 3Haue-
Hue MuTo3a. Meno3 u ero craauu. [loBeneHue xpo-
MocoM B Mmeinose. Kpoccunroep. buosornueckuii
CMBICJI MeH03a

B mom uucne, npakmuueckux 3anamuii 2
1 | KontponsHas pab6ota NelMonekynsipHbIH YpPOBEHb

OpraHu3alMH )KUBOTO
Paspnen 2. Ctpoenne u GyHKIMM OPraHU3MAa 20
Tema 2.1. Crtpoe- | Conep:kaHue y4eOHOr0 MaTepuasa 2 OK 02
HHE OPraHu3Ma 1 | MHOroOKJIeTOUHbIE OpraHu3Mbl. B3auMocBs3b opra- OK 04

HOB U CHCTEMbI OpPraHOB B MHOTOKJIETOYHOM Opra-

Hu3Me. ['oMeocTas opraHu3Ma U ero MnojAJepKaHue B

IPOLIECCE KUZHEIEATEIbHOCTH
Tema 2.2. Conep:kanue y4eOHOro MmaTepuasa 2 OK 02
®opmbl  pa3MHO- | 1 | @opMbI pa3MHOKEHU OpraHn3moB. becrnosoe u mo-
JKEHUs]  OPraHM3- JIOBOE pa3MHOKeHHE. BuIbl Oecnoyioro pa3mMHoOKe-
MOB Hus. IlonoBoe pasmuHoxkeHue. ['amerorenes y xu-

BOTHBIX. CrniepmaroreHe3 u oorene3. CTpoeHHE MO-

JIOBBIX KJIETOK. OMJIOIOTBOPEHNUE
Tema 2.3. Conep:kanue y4eOHOro MmaTepuaja 2 OK 02
Onrorene3 pacre-| 1 | MuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpPHO- OK 04
HHUH, )KMBOTHBIX U reHe3 u ero cragauu. [locTamMOproOHANBHBINA TIEPHO/I.
YyeJja0BeKa Craauy mOCTAMOPUOHAIBHOTO Pa3BUTUA Y >KUBOT-

HbIX U uenoBeka. [IpsMoe W HempsMoe pa3BUTHE.

buonorunueckoe crapenue u cMeptb. OHTOreHe3 pac-

TECHUH
Tema 2.4. 3axo- | Coxep:kaHue y4eOHOro MaTepuasa 4 OK 02
HOMEPHOCTH 1 | OcHOBHEIE MOHSATHS reHETHKH. 3aKOHOMEPHOCTH 06- OK 04




HacJIeJ0BaHUA

pazoBaHusi ramer. 3akoHbl I'. Mengenss (MOHOTH-
OpUIHOE W TOJUTHOPHIHOE CKpellrBaHue). Bzau-
MOJICHCTBUE TEHOB

B mom uucie, npaKkmuidecKux 3aHAmMuU

Nol | Pemenue 3amau mo temMe «3aKOHOMEPHOCTH Haclie-
JIOBAHUS
Tema 2.5. Cuen- | Conepxanue yueOHOro MaTepuajia OK 01
JeHHoe Hacuaeno-| 1 |3akonsl T. Moprana. CuemieHHOE HacielIoBaHUE OK 02
BaHMe MPU3HAKOB I€HOB, HapylIeHUEe cueruieHus. HacnenoBanue mnpu-
3HAKOB, CIIETUIEHHBIX C MMOJIOM
B mom uucne, npakmuueckux 3auamui
No2 | Pemienue 3agau no teme «CLEIUIEHHOE HACIIEIOBa-
HUE NMPU3HAKOBY
Tema 2.6. 3ako- | Coaep:kanue yueOHOro MaTepuasia OK 01
HOMepHOCTH  H3-| 1 | MI3MeHUYHMBOCTH NpPHU3HAKOB. BuUabl HW3MEHUYMBOCTH: OK 02
MEHYHMBOCTH HacJeACTBCHHAsI U HEHACJICACTBEHHAsA. 3aKOH T'OMO- OK 04
JIOTUYECKUX PSIZIOB B HACJIEICTBEHHOW W3MEHUYMBO-
ctu (H.W. BaBunos). MyTtarmonsnas Teopusi u3MeH-
YUBOCTU. BUapl MyTaluii U NPUYUHBI UX BO3HUKHO-
BEHUSI.
2 | Kapuorum yenoBeka. HacnencrBennbie 3a00eBaHus

yesoBeka. ['eHHbIe U XpOMOCOMHBIE OOJIE3HU YeII0-
BeKa. boyie3HM ¢ HAClIeICTBEHHON MPEAPACTIONOKEH-
HOCTBIO. 3HAUeHHE MEIUIMHCKOW T€HETHKH B
NpeAOTBPAIICHUU U JICYCHUU TeHEeTUYeCKuX 3abosie-
BaHHMM YeJIOBEKA

B mom uucie, npaKkmu4eCKux 3aHAMUU

1

Pemenue 3aJla4 Ha OIIPCACIICHUC TUIIA MYTAallUH IIpU
rnepcaadyc HaCJICACTBCHHBIX IIPU3HAKOB, COCTABJICHUC
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l I'CHOTHUIIMYCCKUX CXCM CKPCIINBAHUA

Paznen 3. Teopus 3BoJonnu

Tema 3.1. Hcro-
pus  3BOJIOLHOH-
HOI'0 yUYeHHUH.
Muxkpo3BoJironus

Conep:kanue y4eOHOro MmaTepuasa

1

[lepBbie 3BosmononHble KoHUEenuuu (OK.b. Jlamapk,
XKJIL broddon). OBomonuonnas teopus Y. JlapBu-
Ha. CUHTETHYECKasl TEOPHs SBOJIIOLIMHA U €€ OCHOB-
HBIE TTOJIOKEHHUS.

Mukpossomronusa. [lomynmsanus kak sneMeHTapHas
€AVHULA DBOJIIOLUU. |'€eHeTHYECKrE OCHOBBI HBOJIIO-
uu. OJeMeHTapHble (akTopbl 3BoJOLMHU. Ecte-
CTBEHHBI OTOOp — HamNpaBIAOLIUN (AKTOP HBOIIIO-
. BupooOpa3zoBaHue Kak pe3ysibTaT MHUKPO3BO-
JIIOLUH

OK 02
OK 04

Tema 3.2. Makpo-
’Boonusi. Bo3-
HUKHOBEHHE "
pa3BuTHE KU3HH
Ha 3emie

Conep:kanue y4e0OHOr0 MaTepuasa

MakposBoutonus. @opMbl 1 OCHOBHBIE HAIIPaBIICHUS
MakposBosonuu (A.H. Cesepro). Ilytu noctuxe-
HUsl Ouojoruueckoro mporpecca. CoxpaHeHue OuoO-
pazHooOpa3us Ha 3emuie.

['unioresbl 1 TeOpUM BOZHUKHOBEHHMS KU3HU HA 3€M-
ne. IlosiBleHHEe NEPBBIX KJIECTOK U UX HBOJIOLMUS.
[IpokapuoTel U 3ykapuoThl. I[IpoucxoxaeHne MHO-
TOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOB-
HBIX 1[APCTB IYKApUOT

OK 02
OK 04

Tema 3.3. Ilpowuc-
XO0)K/IeHHe  4YeJio-
BeKa — aHTPOIo-
reHe3’

Conep:kanue y4eOHOr0 MmaTepuaja

AHTpomnosnorus — Hayka o yenoBeke. Cucremaruue-
CKO€ IOJOKeHue 4enoBeka. CXOIACTBO M OTIMYHSA
YeJioBeKa € KMBOTHHIMU. OCHOBHBIE CTaJMM aHTPO-
IIOTEHEe3a. DBOJIFOLUS COBPEMEHHOTO YEI0BEKA.

YenoBeueckne pachl U UX €AUHCTBO. Bpems u nytu

OK 02
OK 04

]




pacCCICHU YCJIOBCKA IIO IINIAHCTC. HpI/ICHOCO6JICH-
HOCTB YCJIOBCKA K PA3HBIM YCJIOBHUAM CPCIbI

Pa3nen 4. Dxoaorusa 18
Tema 4.1. Jxogo- | Conep:kaHue y4eOHOro MaTepuasa 2 OK 01
ruyeckue ¢axkro-| 1 |Cpenbl oOuTaHUS OpPraHMW3MOB: BOJHAs, HA3EMHO- 2 OK 02
Pbl U Cpelbl KM3- BO3/AYIIHAs, IIOYBEHHAs, BHYTPUOPTraHU3MECHHAs. OK 07
HH OU3NKO-XUMUYECKHE OCOOEHHOCTU Cpell OOUTaHHS

opranu3MoB. [IpucnocoOneHuss OpraHu3MoB K Ku3-

HU B pasHbIX cpeaax. [loHsATHE 3KOJIOrHYECKOro

dakropa. Knaccudukamusi skojJoruyeckux Qaxro-

poB. IIpaBuino munumyma FO. JInbuxa. 3akoH ToJIE-

pantHoctH B. lllendopaa
Tema 4.2. Iomy- | Conep:kaHue y4eOHOr0 MaTepuasa 6 OK 01
Jdauus, coodme-| 1 | Dxomornyeckas XapaKTepUCTUKA BUIA U TOMYJISIIHH. OK 02
CTBA, IKOCHCTEMbI DKOJOTUYECKasi HUIIA BUAA. DKOJOTHYECKUE XapaK- OK 07

TEpUCTUKH Nomysiuuu. CooOIIecTBa U 3KOCUCTEMBI.

buoneHos u ero cTpykrypa.

2 | Cps3u Mexnay opranum3Mamu B OuoreHose. CTpyk-

TYpHBIE KOMITOHEHTBI JKOCHCTEMBI: TIPOIYICHTHI,

KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeIecTB H

OTOK PHEPruH B 3Kocucteme. Tpoduueckue ypoBHH

B mom uucne, npakmuueckux 3anamuii
No3 \ KpyroBopor BenecTB U 3HEPruu B IKOCUCTEME 2

Tema 4.3. buo- | Coaep:kanue yueOHOIro MaTepuasia 2 OK 01
chepa - rio- | 1 |buochepa — xuBas oOonouka 3emnu. PazButue OK 02
0ajJbHasi  JKOJIO- npenacrasiieHuid o ouocdepe B Tpyaax B.U. Bepuan- OK 07

rmyecras CucremMa

ckoro. O6iactu Ouocdepsl U ee KOMIOHEHTHI. JKu-
BOE BeIEeCTBO Ouochepsl u ero PyHKITUH.
3aKOHOMEpPHOCTH cyrmiecTBoBaHusi 6uochepnl. Oco-
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O0eHHOCTH OMocdephl Kak r100albHOW IKOCUCTEMBI.
Jlurammuueckoe paBHOBecue B Omocdepe. Kpyroso-
POTHI BEIIECTB U OMOTEOXMMHUYECKHE IHKIBI. [J10-
OasbHBIC YKOJIOTHYECKHE TTPOOJIEMbI COBPEMEHHOCTH

Tema 4.4. Buusn-
HHE aHTPOMNOTeH-
HbIX (paKTOPOB HA

ouocdepy

Conep:kanue y4eOHOro MmaTepuasa

1 | AuTpormoreHHbIe BO3ACHCTBUS Ha Ouocdepy. 3a-
IPSI3HEHUSI KaK BUJl aHTPOIOTEHHOI'O BO3CHCTBUSI.
AHTpOIOTeHHBbIE BO3/eUCTBUS Ha aTMochepy. Bos-
nercTBua Ha ruapochepy. BoznelictBus Ha JIUTO-
chepy. AHTPOIIOTEHHBIE BO3JCHCTBUS Ha OMOTHYE-
CKHE cO001IeCTBa. YTIIyOJEHHO U3Yy4atOTCsl OTXO/BbI,
CBSI3aHHBIC C ONpEEICHHON npogeccu-
eil/cenagbHOCThIO

N

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COACPKAHME

B mom uucie, npaKkmu4ecCKux 3aHAMUU

Ne4 \ OTX016I TPOU3BOACTBA

OK 01
OK 02
OK 04
OK 07
[K 2.1

Tema 4.5. Buaus-
HHE  COLHAJIbHO-
IKOJIOTMYECKHUX
(¢axkropoB Ha 310-
POBbE YejI0BeKa

Copepxanue y4eOHOro MmarepuaJjia

1 | 3nopoBbe u ero cocrapiswonme. akTopsl, MOJIOKHU-
TEJIbHO W OTPULATENIBHO BIMSIOIIME HA OPraHU3M
yenoBeka. [IpoGiema TeXHOTCHHBIX BO3JICHCTBHIA Ha
3I0POBbE 4YENIOBEKa (JIEKTPOMArHUTHBIC MO, ObI-
TOBasi XUMUSI, U30BITOUHBIE IITYMBbI, paidallys U T.I1.).
AnanTanus opraHu3ma 4ejioBeka K (akTopaMm OKpy-
xaromen cpeapl. [Ipuaiuner popmupoBaHus 310po-
BbecOeperawIero nopeacHus. Ouznyeckas aKTHUB-
HOCTb U 3/10pOBbE. BHOXMMHYECKUE aCIIEKThI paIno-
HaJIbHOTO NTUTAHUS

IIpodeccuoHaATBLHO OPHEHTHPOBAHHOE COACPKAHME

B mom uucne, nabopamopnulx 3auamuil

OK 02
OK 04
OK 07
K 2.1

]




Ne 2 | YmcTBeHHas paboTOCIIOCOGHOCT

IIpodeccuoHaIBLHO OPUEHTHPOBAHHOE COACPKAHME

Pa3nea 5. buoJiorus B :KU3HH

oo

oo

Tema 5.1. buortex-
HOJIOTUHM B KW3HHU
KaKIA0r0

Coaep:xanue yueOHOro MmaTepuajia

1 | buorexHosoTHs KaK HayKa U MPou3BOACTBO. OCHOB-
HbIC HaNpPaBJICHUS COBPEMEHHOW OMOTEXHOJIOTHH.
Mertoabl 6rnoTexHOJIOrHH. OOBEKTH OMOTEXHOIOTHH.
OTHKAa OHOTEXHOJIOTUYECKHMX M T'€HETHYECKHUX DKC-
nepuMeHToB. [IpaBuia morcka u aHaim3a OHOIKOJIO-
rUYECKOW MH(pOPMAIUU W3 Pa3IUYHBIX HCTOYHUKOB
(HayuHas u ydeOHO-Hay4Has JUTepaTypa, CpelcTBa
MaccoBoil nHGopMaIuu, ceTb IHTEpHET U IpyTHe)

B mom uucie, npaKkmu4eCKux 3aHAmMUU

1 | Keiicbl Ha aHanM3 MUHQOPMALMKU O HAYYHBIX JTOCTH-
KEHUSAX B 00JIaCTU T€HETUYECKUX TEXHOJIOTUH, Kile-
TOYHOW MH)KEHEPUH, MUIIEBbIX OMOTEXHOJOTUM. 3a-
IIUTa Kelca: MPEACTAaBICHUE PE3YJIbTaTOB PELICHUS
KeiCOB (BBICTYIJICHHUE C TPE3EHTallUEN )

OK 01
OK 02
OK 04
K 2.1

Tema 5.2 buorex-
HOJIOTUM M TEXHHU-
YeCKHe CUCTEMBI

Conep:kanue y4eOHOro MmaTepuaja

D

SN

B mom uucie, npaKkmu4ecCKux 3aHAMUU

D

SN

1 Pa3BuTre OMOTEXHONOTUI C TPUMEHEHUEM TEXHUY -
CKUX cucteM (OuouHX)eHepus, OMonH(pOpMAaTHKA,
OMOHMKA) U UX MPUMEHEHHE B KU3HU YenoBeka. [1o-
UCK U aHalu3 MH(OPMAIMU U3 Pa3UYHBIX UCTOYHU-
KOB (HayuyHas ¥ yuyeOHO-Hay4Hasi JuTeparypa, cpel-
CTBa MaccoBoil nHGopmaiuu, cetb HTepHeT u Apy-
rue). Keiicel Ha aHanu3 mHopmanuu O pa3BUTHH
OMOTEXHOJIOTHI C NMPUMEHEHUEM TEXHUYECKUX CH-
CTEM.

OK 01
OK 02
OK 04
K 2.1
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[IpeacraBieHure pe3ysibTaToOB pelICHUs KEUCOB (BbI-
CTYIUICHUE C TTPe3eHTaluen)

IIpoMeskyTOYHASE aTTecTAlMS — KOMIUICKCHbIN Iu((pepeHUNPOBAHHBIN 3a- 2
yer
Bcero 72 12

]




2.3. IlnanupoBanue y4eOHbIX 3aHATHIH C MCNI0Jb30BAHUEM AKTHBHBIX U MHTEPAKTUBHBIX (GOPM M METOI0B 00yUYeHUsI

n/n Tema y4yeOHOr0 3aHATHS

AKTHBHbIE H HHTePaKTHBHbIE GOPMBbI
1 MeTOABbI 00y4eHHs

1 | Tema 1.2. CtpykTypHO (D)yHKIIMOHATIbHASI OpraHU3alMsl KJIETOK

Hp€3€HTaHI/II/I, COCTABJICHUC KJIACTCPOB.

2 | Tema 3.2. MakponBomtonusi. Bo3HUKHOBEHHE U Pa3BUTHUE JKU3HU
Ha 3emJie

[Ipe3enTaruu, cocTaBlieHUE KJIACTEPOB, MpoOIeMHas
JIEKLUA

3 | Tema 5.1. BUOTEXHOIOTHH B )KU3HU KaXKI0TO

[IpezenTanuum, penieHrue KeicoB, paboTa B Tpynax
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3. YCJI0BUA PEAJIU3AIIAN ITPOI'PAMMBI OBIIIEOBPA30OBATEJILHOM
YYEBHOU JUCHHUIIJIMHbI

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

Oo6opynoBanue yueOHOro kadunera (;1aboparopun):
- I0CA/I0YHBIE MECTA MO KOJUYECTBY CTYACHTOB;

- paboyee MecTO MpenoaaBaTelis;

- JIEMOHCTPAIIMOHHBIEC TIOCOOUS U MOJIETIH;

- 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 np.]; mox o6meii penakuueit B. H. Sppiruna.
— 2-¢ u3a. — MockBa: M3natensctBo FOpaiit, 2022. (Ocnosnoe neuammnoe 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: U3narensctBo FOpaiit, 2022. — 378 c. (Ocnosnoe neuamnoe uzoanue — OIIH
4.).

3.2.2. DeKTPOHHBIE U31aHUA (3JIEKTPOHHBIE PeCypPChl)

1. buonorus. ba3oBbiit u yriay6nennsiii ypoBau: 10—11 kimaccel : yueOHHUK
U1 cpeaHero odmero obpaszoBanus / B. H. SIpeirun [m np.] ; mox oOmieit pemakiyei
B. H. Speiruna. — 2-e usn., mepepad. m gom. — Mocksa : M3marensctBo IOpaiiT,

2023. — 380 c. — (OO6meobpaszoBarenbubiii 1uki). — ISBN 978-5-534-16228-8.
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Texcr : amexktponHbii // OO6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530646 (Ocrosnoe snexmponnoe uzoanue — OOHU 1.).

2. O6yxos, JI. K. buonorus: KJIeTKH U TKaHU : yueOHOe Mocooue sl cpe-
Hero mnpodeccuoHanbHoro obpazosanusi / [. K. O6yxos, B. H. Kupunenkosa. — 3-e
u31., nepepad. u gomn. — Mocksa : UzparensctBo FOpaiit, 2023. — 358 c. — (IIpodec-
cuoHaiapHoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekct : 27aeKTpOHHBIN //
OopasoBarenbHas miardopma FOpait [caiit]. — URL: https://urait.ru/bcode/516336
(Ocnosnoe snexkmponnoe uzoanue — OOH 2.).

3. buonorus : yueOHHUK U MPAKTUKYM JIJIsI CPEeIHEro MpodeCCHOHaIBLHOTO 00-
pasoBanusi / B. H. Speirun [u gp.]; nmon pemakuumeit B. H. Speiruna. — 2-e¢ w3n. —
Mocksa : U3marensctBo FOpaiit, 2023. — 378 ¢. — (IlpodeccuonansHoe obpaszoBa-

Hue). — ISBN 978-5-534-09603-3. — Tekcr : anexkTpoHHbIN // OOpa3oBareibHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618 (Ocuosroe s7exk-
mponnoe uzoanue — OOHU 3.).

4, KonecuukoB C.U. O6mas Ouomnorus. : ydeoHoe mnocodoue / KonecHukoB
C.1. — Mocksa :KnoPyc, 2022. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. —
URL.: https://book.ru/book/949522 — Texcr: AJICKTPOHHBIH.

https://book.ru/book/949522 (Ocnosenoe anexkmponnoe uzdanue — OOHU 4.).

5. Myctadun A.I'. buonorus : yueonuk / Mycrabpun A.I'., 3axapoB B.b. —
Mocksa : KnoPyc, 2022. — 423 ¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL.:
https://book.ru/book/932501 — Tekct: anekTponHbIi. https://book.ru/book/932501 Oc-
HO8HOe 2iekmpoHnoe uzdanue — OO 5.).

2. www. sbio. info (Bcs 6momnorus.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 nnst aOUTYpHUEHTOB MO BCEMY IIKOJIBHOMY KYpCY
ouonorun).

5. www. vspu. ac. ru/deold/bio/bio. htm (TerekoMMyHUKAIIMOHHBIE BUKTOPUHBI
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 Y4eOHHMK, OOJBIION CIHCOK MHTEPHET-
pPECypcoB).

8. www. nrc. edu. ru (buonoruueckas kaptuHa mupa.Pazgen KOMIbIOTEPHOTO
yueOHuKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPHITOM YHHBEPCUTE-
Te).

9. www. nature. ok. ru (Penkue u ucuezarmue KuBOTHbIe Poccuu - MpoekT
Oxonoruyeckoro rearpa MI'Y um. M. B. JlomoHocOBa).

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

11. www. schoolcity. by (buosorust B Bormpocax u OTBETax).

12. www. bril2002. narod. ru (buonorus ans mxonpHUKOB. 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 W.b., buonorus. O6mrass 6uonorus. ba3oBwni ypoers. 11 kiI.:
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 w//l: «®De-
HuKCY, 2014, — 396¢.

4. 3axapoB B.b. OO6mas Owuomnorus. IlpoduneHbrii ypoeHb. 10 KiL:
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
yuae0.1so61eo0paszopar. yupexaenuii/ B.b. 3axapos, C.I'. MamonToB, H.. Conus,
E.T. 3axaposa. - M: «Ipoda», 2014. — 283 c.

6. YeoOnmes H.B., I'puneBa I'.I'. buonorus: y4eb. mis CTyIeHTOB Ipodeccro-
HaJbHBIX 00pa30BaTENbHBIX OPTaHU3AIUH, OCBABAIOIIUX MPO(ECCUH U CTICIIMATTEHOCTH
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. Dxonorus: yueOHUK U MPAKTUKYM JJIsl CpeIHETo npodec-
cuoHasibHOTO 0OpazoBanus / E. W. ITaBnosa, B. K. HoBukoB. — MockBa: U3narenscTtBo
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, ©. ®. [IpomebiuieHHas 3kojorus: yueOHuk / @.@. bproxans,
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 odpaszosanus / H. H. Hecmenoa. — Mocksa: U3aarenbcTBo
Opaiit, 2022. — 157 c.

]



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHDBI

Koa u nanmenoBanue
(popmupyemMbIX KOMIIETEHIIMH

Pa3pen / Tema

THII OEHOYHBIX MEPONIPUATHI

OK 01
OK 02
OK 04

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

KontponbHas pabora «MOJEKyJISIpHBIN ypo-
BEHb OPTaHU3AIlUH )KUBOTO

OK 02

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

3anonHeHue TaOIMIBl C OMHMCAHUEM METOOB
MHUKPOCKOIIMPOBaHUS C MX JOCTOMHCTBAMHU H
HEJ0CTaTKaMH.

3anonHeHue Tadaubl «BKiag yueHbIX B pa3BH-
THE OUOJIOTHUM

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

OK 01
OK 02
OK 04

Tema 1.2. CtpyKkTypHO-(pYHKIIMOHAIbHAS Op-
raHu3auus KIETOK

OuenuBaemasi IUCKYCCHsI IO BOITPOCAM JIEKIIMH
Pa3paboTka MeHTanbHOM KapThl MO Ki1accu(puKa-
IIUH KJIETOK U UX CTPOSHUIO Ha MPO- U IyKapHo-
TUYECKUX U 10 IIapCTBAM B MUHHU TPYIITIaxX
Brinonnenue u 3anmura 1a00paTtopHOM paboThI
Nel «CtpoeHue KIIETKU U KIIETOYHBIE BKIIIOYE-
HUSD»

[IpencraBneHune yCTHBIX COOOLIEHUM ¢ IPe3eH-
TaIMeil, MOATOTOBJICHHBIX M0 MEPEYHIO HCTOUHHU-
KOB, p€KOMEHIOBAHHBIX MIPEToaaBaTesieM

OK 01
OK 02

Tema 1.3. CtpykTypHO-QYyHKITMOHATHHBIC (DaAK-
TOPBI HACJIEICTBEHHOCTH

@pOoHTAIBHBIN ONPOC
Pa3paboTtka rioccapus
Pemenue 3amay Ha onpeiesieHne mocie10Ba-
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TEJIbHOCTH HYKJIEOTHUA0B, aMHUHOKHCIIOT B HOPME
U B CIIy4ac U3MEHEHMs I10CIEN0BATEIIBHOCTH
HykiaeotunoB JJHK

OK 02

Tema 1.4. OO6MeH BelllecTB U IIpeBpalleHre
SHEPI'UM B KIIETKE

OpoHTaIBHBIN OIIPOC
3anoJHEHUE CPABHUTENBHOW TaOIHIIBI XapaKTe-
PUCTUK TUIIOB OOMEHA BEILIECTB

OK 02
OK 04

Tema 1.5. )Ku3HeHHEBIN UK KIETKU. MUTO3.
Meiio3

OO6cy>xeHre o BOIpOcaMm JICKITUU
Pa3zpaboTka JeHThI BpeMEHHU KU3HEHHOTO IHKJIA

Pasznesn 2. Ctpoenne U (pyHKIIUM OPTaHU3MA

OK 02
OK 04

Tema 2.1. CtpoeHue opranusma

OueHnBaeMasi IUCKYCCHUS

Pa3paboTka MeHTaIbHOM KapThl TKAHEH, opra-
HOB U CHUCTEM OpPraHOB OPTaHU3MOB (pacTECHHUS,
YKUBOTHBIE, YEJIIOBEK) C KPATKOM XapaKTepUCTH-
KOM uX QyHKIUH

OK 02

Tema 2.2. ®opMbl pa3MHOXKEHHUSI OPraHU3MOB

@pOoHTAJIBHBIN ONPOC

3anosHeHre TaOJIUIIBI C KPaTKON XapaKTepu-
CTUKOHN U ipuMepaMu (PopM pa3MHOKEHUS Op-
TaHU3MOB

OK 02
OK 04

Tema 2.3. OHTOr€He3 pacTEHU, KUBOTHBIX U
YeJioBeKa

Pa3zpaboTka jJeHTHI BpEMEHHU ¢ XapaKTePUCTUKON
ATAIOB OHTOT€HE3a OTAEIIBHOM IPYNIION KUBOT-
HBIX U YEJIOBEKa [0 MUKPOrpynnam

Tect

CocTaBlieHUE KU3HECHHBIX [IUKJIOB PACTEHUM 1O
oT/ieJiaM (MOXOBH/IHbIC, XBOIIIEBU IHBIC, TIAII0-
POTHUKOBHUAHBIE, TOJIOCEMEHHBIE, ITOKPBITOCE-
MCHHBIC)

OK 02
OK 04

Tema 2.4. 3aKOHOMEPHOCTH HACJIETOBAHUS

Pa3paboTtka rioccapus
@poHTAIBHBIN ONPOC




Tect

BelnonHeHe 1 3alMTa NPaKTHYECKOW padOoThI
Nel Pemenue 3agau no teme «3aKOHOMEPHOCTH
HACIICJOBAHUS»

OK 01 Tema 2.5. CuerieHHOE HaclieIoBaHue npu3Ha- | Tect

OK 02 KOB Pa3paboTtka rioccapus
BrimonHenue u 3amuTa npakTH4ecKo paboThl
Ne2 Pemienue 3amau no reme «ClierieHHOE
HACJIEI0BAHUE MTPU3HAKOB

OK 01 Tema 2.6. 3aKOHOMEPHOCTH U3MEHUYUBOCTH Tecr.

OK 02 Pemenue 3ama4d Ha onpeneneHne TUIIA MyTallln

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

Paznen 3. Teopus 3BoJIonMHA

OK 02 Tema 3.1 Hcropus 3BOMIOIMOHHOTO yueHUsA. | DpOHTaIBHBIN OIIPOC

OK 04 MuKpo3BOJIIOLHS Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka JeHThI BpeMEHU pa3BUTHS 3BOIIOIHU-
OHHOI'O YYEHUS

OK 02 Tema 3.2 MakposBomonusi. BozHnkHOBeHME 1 |OnieHnBaeMast TUCKYCCHUs: UCTIOJIb30BAHHE apry-

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

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

OK 04 MOTeHE3 Pa3zpaboTka jJeHTHI BpeMEHU TPOUCX 0K ICHUS

YCJIOBCKaA

Pasnea 4. DkoJiorus




OK 01

Tema 4.1 Dkonorudeckue GakToOpbl U CPeIbl

TecT no skonoruyeckuM (paxkrtopam u cpeaam

OK 02 YKU3HU YKA3HU OPraHUu3MOB

OK 07

OK 01 Tema 4.2 Tlonmynsiusi, 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 - rmobanbpHas 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

[IK 2.1

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

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

OK 07 No2 «YmcTBeHHas pabOTOCIIOCOOHOCTEY

IIK 2.1

OK 01 Pa3znen 5. buoJiorusi B :aku3Hu 3amura Kerca: mpeacTaBiIeHUE pe3yabTaToB pe-

OK 02 HIEHUs] KeHCOB (BBICTYIJIEHUE C MPE3eHTAIEN )

OK 04

K 2.1

OK 01 Tema 5.1 BuoTexHOJIOTHY B )KU3HU KaKJI0ro  |BeImonHeHue Keiica Ha aHanu3 nHGOopMaIluu o

OK 02 HAYYHBIX IOCTHXKEHUSIX B 00JIACTH T€HETUYECKUX

OK 04 TE€XHOJIOTUH, KIIETOYHON MHKEHEPUH, MTUILEBBIX

[IK 2.1 OMOTEXHOJIOTH (10 TpyMIam), MpeCTaBICHUE




pE3yNbTaTOB PELIECHUs KeCOB
OK 01 Tema 5.2 BuoTexXHOJIOTUU U TEXHUYECKHE CU- |BhINOTHEHUE Keiica Ha aHaau3 HHGOpMaIlUuu O
OK 02 CTEMBI pa3BUTHSI OMOTEXHOJIOTUIN ¢ IPUMEHEHUEM TEeX-
OK 04 HUYECKHUX CHCTEM (TI0 TpyIIiaM), IpeACTaBIeHHUE
[IK 2.1 pEe3yJbTAaTOB PEIICHUS KEMCOB

Kputepumn oneHKH 0cBOeHMsI 00111€00pPa30BaTe/IbHON y4eOHOH JUCIUIIIMHDBI:

Ilposepxa 3nanuii no yueonoit oucyuniune:

OreHka «omauuHoy» BBICTABISETCS 00yJarOImeMycsi, €Clii OH TITyOOKO U MPOYHO YCBOWJI MMPOTPAMMHBIN MaTepuai Kypca, ucuep-
MBIBAIOIIIE, MTOCIIE0BATEIFHO, YETKO M JIOTUYECKH CTPOMHO €T0 M3JIaraeT, YMEeT TECHO YBSI3bIBATh TECOPHUIO C MPAKTHUKOM, CBO-
007HO crpaBisieTCs C 3aJa4aMH M BOTIPOCAMH, HE 3aTPYAHSAETCS C OTBETAMH IIPHU BUIOM3MEHEHUH 3a/IaHuH, IPABHILHO 000CHO-
BBIBACT MPUHSATHIC PEIICHUS, BIaJICET PA3HOCTOPOHHUMH HABBIKAMH U MTPHUEMaMHU BHITIOTHEHHSI MPAKTUYECKUX 3a]1a4;

OLIEHKA «XOpouio» BBICTABISETCS 00y4arolIeMycs, €CJIM OH TBEPJO 3HAET MaTepHall Kypca, TpaMOTHO U IO CYUIECTBY H3Jaraer
€ro, He JI0IycKas CyIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABUIILHO MPUMEHSIET TEOPETUUECKUE TOJI0KEHUSI TIPU pe-
IIEHUH MTPAKTUYECKUX BOMPOCOB U 3a/]1a4, BaJeeT HE0OXOAMMbIMU HaBbIKaMH U IPUEMaMH UX BBIIIOJIHEHUS;

OLIEHKA «)008/1eme8opumeilbHo» BBICTABIAETCA 00ydYaroleMycsl, €CJI OH UMEET 3HaHMS TOJBKO OCHOBHOIO MaTepuaja, HO He
YCBOMJI €T0 JIeTajeil, JonycKaeT HETOYHOCTH, HEJOCTaTOYHO MpaBUIIbHbIE (POPMYITUPOBKH, HAPYILIEHUS JIOTUYECKON ToceaoBa-
TEIbHOCTH B U3JI0KEHUH NMPOTPAMMHOI0 MaTepuaa, UCIIbITHIBACT 3aTPyAHEHUS IPU BBIITOJIHEHUHU MPAKTUYECKUX 3a/1a4;

OLICHKA «HeY008/1emE80pUmeibH0» BBICTABIISIETCS 00ydaromeMycsi, KOTOPBIH HE 3HAaeT 3HAYMUTENBHON YacTH MPOTPAMMHOTO MaTe-
puasa, JOMyCKaeT CyIIeCTBEHHBIC OIIMOKH, HEYBEPEHHO, ¢ OOJIBIIUMU 3aTPyJHEHUSMHU PEIlaeT MPaKTUUYEeCKUe 3a7aud WU He
CHPAaBIISETCSI C HUIMU CaMOCTOSITENIBHO.

Ilposepka npasunvHocmu pacuemos u 0Cyuiecmeienus HeodXo0uUMbIX 0elicmeuil no y4eoHol OUCUUNIUHE:

85 - 100% npaBUIIbHBIX PaCYETOB U IEUCTBUI — «OTIMYHOY

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

51-68% npaBUIbHBIX PACYETOB U JEHCTBUIA — «YAOBJIECTBOPUTEIHHO

50% u MeHee — «HEeyAOBIETBOPUTEIBHO




