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1. O0mas xapakTepucTHKa padoyeil mporpaMmbl 0011e00pa3oBaTeIbHON AU CHHUIIIMHBI
«buosorus»

1.1. MecTO IMCUMILIUHBI B CTPYKTYpe OCHOBHOII npogeccuoHAIbHONH 00pa3oBaTe/ibLHOI
NMPOrpamMMbl

OoOmeoOpa3oBaTenpHas  aucnuIuimHa  «buonorusy»  sBisSeTcss  00S3aTENLHOM  YacThIO
o0meoOpa3oBarenbHOro 1ukia odpasosarensHoil nporpammel CIIO B cootBerctBHM ¢ PI'OC CIIO
no crneruanbHocTu 54.02.01 J{uzaiin (o oTpacisam).

1.2. 1. llen 1 nu1aHupyemMble pe3yabTAThl OCBOCHHMS THCIUIIIHHBI:

Heasb: QopMupoBaHue Yy CTYIEHTOB TMPEICTABICHUS O CTPYKTypHO-(YHKIIMOHATIHHON
OpraHu3alMK KUBBIX CUCTEM PA3HOT'O PAHIa KaK OCHOBBI IPUHATHS PEIICHUH B OTHOILIEHUH OOBEKTOB
YKHUBOW TPUPO/IBI U B IPOU3BOJCTBEHHBIX CUTYalIUsAX.

3apaun:

1) chopmupoBaTh TOHMMAaHWE CTPOEHUS, MHOTO0Opa3wsi M OCOOCHHOCTEH JKHUBBIX CHCTEM
Pa3sHOIo ypOBHS OpraHU3aluH, 3aKOHOMEPHOCTEH MPOTeKaHNs1 OMOJIOTMUYECKUX MPOLIECCOB U SIBICHUMN
B OKPYJKaIOLIEH cpele, LEeIOCTHOM Hay4YHOW KApTHUHBI MHUPA, B3aUMOCBS3M M B3aUMO3aBUCUMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTh yYMEHHUS ONPEACNATH KHUBbIE OOBEKTHI B MPUPOAE; MPOBOAMTH HAOIIOACHHS 32
HKOCHUCTEMAaMHU Il BBISIBICHUS €CTECTBEHHBIX W AHTPONOIE€HHBIX W3MEHEHUH, MHTepIpEeTUPOBATh
pe3yNbTaThl HAOIOICHUH,

3) chopmHpoBaTH HaBBIKM IPOBEIECHUS MPOCTEHIIMX OMOJIOTMYECKUX 3KCIEPUMEHTAIBHBIX
UCCIIEIOBAaHMIA C COOIIOCHNEM MPaBMJl 6€30MacHOTO oOpalleHus ¢ 00bEKTaMU U 000py10BaHUEM;

4) pa3BUTb YMEHMs HCIOJIb30BaTh MH(POPMALMIO OHOJIOTMYECKOTO XapakTepa M3 Pa3In4HbIX
UCTOYHHUKOB,;

5) copmupoBaTh YMEHHsI IPOTHO3UPOBATH MOCIEACTBUS CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K
OKpY’Kalollel cpeze, COOCTBEHHOMY 3/I0pPOBbIO; 0OOCHOBBIBATH M COOMIONATh MEPHl MPO(UIAKTHKH
3a00J1eBaHUH.

6) copMHUpOBaTH HOHUMAHNUE 3HAYUMOCTHU JOCTHXKEHUN OMOIOTHMYeCcKOi HAyKH U TEXHOJIOTH B
NPAaKTUYECKON JEATEIbHOCTU YEJIOBEKa, pPa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOIOT HA.



1.2.2. IInanupyemMblie pe3y/ibTAaThl OCBOCHHsI 001Ie00pa3oBaTe/ibHOM TUCHUILINHBI B c00TBeTcTBHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC

(6{0]0)
Konx n Iianupyemble pe3y/ibTaThl 0CBOEHHs y4eGHOro npeaMera
HAMMEHOBAHME
q’OPM“pyeMb{'X Oomue JlucuunInHApHLIe (IPpeMeTHbIE)
KOMIeTeH Uil

OK 01. Beibupats
CIOCOOBI pereHus
3aja4
npodeCCHOHATBHON
JESTeIbHOCTH
MPUMEHHUTEIBHO K
pa3IUYHbIM
KOHTEKCTaM

B yacTu TpyA0BOro BOCIMTAHUSA:

- TOTOBHOCTB K TPY/ly, OCO3HAHHUE [IEHHOCTH MAacTEPCTBA,
Tpyaomooue;

- TOTOBHOCTB K aKTUBHOMU JIEATCILHOCTH
TEXHOJOTUYECKON U COLMAIIBHOM HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATh M

CaMOCTOSITENTLHO BBITIOJIHATh  TaKylo
JeSITeTbHOCTD;
- UHTEpEC K pa3nu4yHBIM  cdepam
npo¢eCCuOHAIBHON
NeSITeIbHOCTH,

OBnazieHue YHUBEPCAIBHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JIEHCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe JIeliCTBHUS:

- CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH
po0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHbIN IPU3HAK WU
OCHOBaHMS JJIs CPAaBHECHMSI, KIIACCH(UKAIIMKM B 0000IIECHUS;

- OTPENEATh LU IeATeIbHOCTH, 33]1aBaTh MapaMeTPhl
Y KPUTEPHUU UX JOCTHKEHUS,

- BBISIBJIATH 3aKOHOMEPHOCTHU
paccMaTpUBAEMbIX SBJICHUSAX;

U IIPOTUBOpEYMS B

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTHH B
CHUCTEME HAy4YHOT0 3HAHUS; (PYHKIIMOHAIBHON TPaMOTHOCTH
YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHBIX MPOOJIeM;
c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh COJICPKAHUE
OCHOBOIIOJIATral0IINX OMOJIOTMUYECKUX TEPMUHOB U TTOHSATHI:
JKU3Hb, KJIIETKA, TKaHb, OpPTraH, OpraHUu3M, BH/I, TTOMYJISIINS,
sKOcHCcTeMa, buoreHo3, bnocdepa; meradbonmsm (0OMeH
BEIIIECTB U MPEBPAICHUE YHEPTUH ), TOMEOCTa3
(camoperyJsinus), OnocuHre3 Oenka, CTpyKTypHast
OpraHu3aIys )KUBBIX CUCTEM, JUCKPETHOCTh, CAMOPET YIS,
CaMOBOCIPOU3BEICHUE (PETPOAYKIIHS ), HACIEACTBEHHOCTD,
W3MEHYHMBOCTbD, SHEPTO3aBUCUMOCTh, POCT U pa3BUTHE,
YPOBHEBAasi OpraHU3aIlus;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh COJICPKAHUE
OCHOBOIIOJIATAIOIINX OMOJIOTMYECKUX TEOPUI U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAaI[MOHHOM, 3BOTIOLIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHS PACKPhIBATH OCHOBOIIOJIATAFOIIIHE
Oounonoruyeckue 3akoHbl 1 3akoHomepHoctu (I'. Mennens, T.
Moprana, H.W. BaBuiniosa, 3. I'ekkens, @. Mroiepa, K.
bapa), rpaHuUIBEl UX IPUMEHHUMOCTH K )KHBBIM CUCTEMAaM;

- BHOCHUTH KOPPEKTHUBEI B JACATCIIBHOCTD,

JeATeIIbHOCTH;

- Pa3BUBATb KPCATUBHOC MBINUICHUC TIPU PCHICHUU KU3HCHHBIX

OIICHUBATH
COOTBETCTBUE PE3YJbTATOB LENSAM, OLUEHUBATh PUCKU ITOCIEIACTBUI

MIPUOOpPETEHUE OITBITa TPUMEHEHHSI OCHOBHBIX
METOJIOB HAYYHOT'O MTO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUHY: HAOIIONEHUS U OITUCAHUS KUBBIX CUCTEM,
MIPOLIECCOB U SBIICHUN; OPTaHU3AIUU U TIPOBEACHUS




npo0em

0) 0a30BBIE MCCIEI0BATEIbLCKHE TeHCTBHS:

- BJIQJICTh HAaBBIKAMH yYEOHO-HCCIICIOBATEIbCKON M TIPOCKTHOMN
JeSTeIbHOCTH, HAaBBIKAMH Pa3peIICHUs TPOOIIeM;

- BBISIBJIATh TIPUYUHHO-CJICJICTBEHHBIC CBSI3U U aKTYaJIM3UPOBAThH
3a/1avy, BBIJIBUTATh TUIIOTE3Yy €€ PEIICHUS, HAXOIUTh apryMEHTHI IS
JI0Ka3aTelIbCTBA CBOMX

YTBEPKICHHM, 33/1aBaTh ApaMETPhl M KPUTSPHUH PEIICHUS;

- aHAJIM3UPOBAThH MOJTYUYCHHBIE B XOJIC PEIICHHSI 3a]1a41 Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHCHHE B HOBBIX YCJIOBUSX;

- YMETh TIEPEHOCHUTh 3HAHUS B MTO3HABATEIIBHYIO U
MPAaKTUYECKYIO O0JIACTH XKU3HEIEATSILHOCTH,

- YMETh HMHTETPUPOBATH 3HAHHUS W3 PA3HBIX IMPEIMETHBIX
obnacrei;

- BBIJIBUTATh HOBBIC HJICH, MIPEIJIaraTh OPUTHHAIBHBIC TIOIXObI
1 pELICHHUS;

- CIOCOOHOCTh
COLIMAIbHON TTPAKTHKE

UX HCIIOJIB30BaHUSI B IIO3HABATCIBHOM U

OHMOJIOTHYECKOT0 IKCIIEPUMEHTA, BBIIBHKEHUS
TUIIOTE3, BBISIBIICHUS 3aBUCHMOCTH MEKITY
UCCJIETyeMbIMH BEIMYMHAMHU, O0BSICHEHUS
MIOJTyYEHHBIX PE3yIbTaTOB U (OPMYITUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAYUYHBIX TTOHATHUH,
TEOpPUH U 3aKOHOB;

c(OpPMUPOBAHHOCTH YMEHUS BBIJICISTH CyIlIE€CTBEHHBIC
NIPU3HAKU BUPYCOB, KIIETOK TIPOKAPHOT M YKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
BUJIOB, OMOTEOIIEHO30B U 9KOCUCTEM; OCOOEHHOCTH
IPOIECCOB 0OMEHA BEUIECTB U MPEBPALICHUS SHEPTUN
B KJIETKE, JOTOCHHTE3a, TITACTUYECKOTO U
SHEPreTHYecKOro oOMeHa, XeMOCHHTEe3a, MUTO34,
Mei03a, OTUTOIOTBOPEHUS, PA3BUTHSI U PA3MHOKEHUS,
WH/IMBUIyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a),
O0pBOBI 3a CYIIIECTBOBAHKE, €CTECTBEHHOT'O0 0TOOPA,
BUI000pa30BaHusl, MPUCIIOCOOIIEHHOCTH OPraHU3MOB
K cpelie OOMTaHUs, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM,
AQHTPOTIOTEHHBIX U3MEHEHUI B SKOCHUCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U MPEBpAIICHUE
sHeprum B Ouocdepe;

c(OPMHUPOBAHHOCTH YMEHUS peliaTh OMOIOTUICCKUE
3aJ1a4yM, COCTABISATH TEHOTUITHYECKHUE CXEMBbI
CKPEIIUBAHUS JUTSI PA3HBIX TUIIOB HACJICIOBAHUS
NPU3HAKOB Y OPraHU3MOB, COCTABIISITH CXEMBbI
MIEPEeHOCA BEIIECTB ¥ SHEPTUU B IKOCHCTEMax (I[eru
MUTAHMSI, TUIIEBbIEC CETH)

OK 02.
Hcnonb3oBarh
COBPEMEHHBIC
CpeJICTBA TIONCKA,
aHanm3a u
HWHTEPIIPETAIIHH
nH(bOpMaIIUU U

B o6s1acTH HEHHOCTH HAYYHOI'O NIO3HAHUS:

- c(hopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOLIIECTBEHHON MPAKTHKH,
OCHOBAHHOTO Ha JHAaJiore KyJbTyp, CIOCOOCTBYIOIETO OCO3HAHUIO
CBOETO MECTA B IIOJUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHNUE S3bIKOBOM U YUTATEIBCKOM KYJIbTYphI KaK
CPEJCTBA B3aUMOJIECHCTBUS MEX/1y JIFOJIbMU U MIO3HAHUS MUDA,

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUYECKH OIICHUBATh
nH(pOpMaIK0 OMOTOTHIECKOTO COICPKAHUS,
BKJIIOYAIOIIYIO [ICEBJOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX
HCTOYHUKOB (CpeAcTBa MaccoBOM MH(pOpMaLnHy,
HAY4YHO-TIONYJISIPHBIE MaTepHaibl); HHTEPIPETUPOBATD
ATHYECKHUE aCTIEKTHl COBPEMEHHBIX HCCIICIOBAHUH B
OM0JIOTHH, MEAMLIMHE, OMOTEXHOJIOTHH; PACCMaTPUBATh




uH(pOpMaIIMOHHBIE
TEXHOJIOTHUHU IJIA
BBITTOJTHEHUS 33124
npodecCHoHATEHOM
JeATeILHOCTH

- OCO3HaHWE I[EHHOCTH HAy4YHOH JAeSITeTbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO

JesITeNIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

OBnazieHue yHUBEPCAIbHBIMUA YU€OHBIMU TTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undopmanmeii:

- BJIa/IETh HABBIKAMU MOJY4YeHHUS MH(POpPMAIMM W3 HCTOUYHUKOB
pPa3HBIX THUIIOB, CaMOCTOATENFHO OCYIIECTBIISITH IOUCK, aHAIMU3,
CUCTeMAaTH3alMI0 U MHTEpIpeTaniio HHHOPMAIIUU Pa3InIHbIX BHI0B
1 GOpM IpeICTaBICHHS,

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX QopmMaTax C Y4YEeTOM
Ha3Ha4YeHWs WHPOpPMAIMU W  IEJICBOM  ayJUTOpWHU, BhIOHUpas
ONTHUMAaJbHYI0 (OpPMY MpEACTABICHUS W BU3YyaJH3alliH; - OLIEHUBATH
JOCTOBEPHOCTh, JICTUTHMHOCTh HWH(POpPMAIlMH, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIbHO-3THYECKIM HOPMaM;

HCIIOJIb30BATh CPEJICTBA HHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIl B pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHMU3AIMOHHBIX 3371249 C COOJIFOICHUEM TPEeOOBaHMIA YPTOHOMUKH,
TEXHHUKHU 0€301aCHOCTH, TUTHEHBI, pecypcocOepekeHusl, MPaBOBbIX U
ATHUYECKHX HOPM, HOPM MH(DOPMAIIMOHHOW OC30MMaCHOCTH; - BIIAJIETh
HaBbIKAMU paclio3HaBaHUs M 3alIUTHI HHpOpMaLnu,
nHGOPMAIMOHHON 0€30MMACHOCTH JTMYHOCTH

r7100aIbHBIE HKOJIOTHUECKUE NTPOOIIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM
COOCTBEHHYO MO3UIINIO;

c(OpMUPOBAHHOCTh YMEHUI CO3/1aBaTh COOCTBEHHbBIE
IMCbMEHHBIE M YCTHBIE COOOIIEHNs] HA OCHOBE
OMOJI0rMYeCcKON HHPOPMAIIUHN U3 HECKOIBKUX
UCTOYHUKOB, TPAMOTHO

UCIIOJIb30BaTh MOHATUIHBIN anmnapar OMoJa0ruu




OK 04. DddexTuBHO
B3alMO/ICVICTBOBATh
u paboTaTh B
KOJUJICKTHUBE U
KOMaHjie

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-UCCIIeI0BATENbCKOMH,
MPOEKTHOM U COLIMAIBHOM AEATEIIbHOCTH;
OBiaseHne YHUBEPCAIbHBIMH KOMMYHMKATHBHBIMH
AeCTBUAMMU:
0) coBMecTHasi 1eSiITeJIbHOCTh:
- MMOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaH/IHON
Y MHAUBHIyalIbHOM paboTHI;
- MpUHUMATh  LETU  COBMECTHOM  JCSATENbHOCTH,
OpraHu30BbIBATb M KOOPAUHUPOBATH JECUCTBUS IO €€
JOCTWKCHHIO: COCTAaBJIATh IUIAaH JACHCTBUM, paclpenessaTh
pOJIU ¢ y4eTOM MHEHHI y4aCTHUKOB OOCYXKAAaTh Pe3yJbTaThl
COBMECTHOI paboThlI;
- KOOPJMHHUPOBATh M BBHIMOJIHATH pPabOTy B YCIOBUSX
pealbHOTO, BUPTYAJIBHOTO u KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBUS;
- OCYILIECTBIIATh MMO3UTUBHOE CTpPaTErnyecKoe
MOBEJICHUE B PA3JINYHBIX CUTYyalUsIX, IPOSBIATh TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM
OBiaseHue YHUBEPCAJIbHBIMH  PeryJisiTHBHbIMH
AeCTBUAMMU:
') NPUHATHE ce0sl U APYTUX JIIOACH:
- MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX JIF0JIeH TTPU
aHaJIN3€ Pe3yJIbTATOB JEATEIbHOCTH;

- MPU3HABATH CBOE MPABO U MPaBO APYTUX JHOJIEH
Ha OmMOKH;, - pa3BUBATh CHOCOOHOCTh IMOHUMAThb MHUP C
MO3ULMHU JPYTOro YEJIOBEKa

npuoOpeTeHNE OMbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAY4YHOTO MO3HAHUs, UCIOJIb3yEMbIX B OMOJIOTHU:
HaAOJIO/ICHUS ¥ ONTUCAHMUSI )KUBBIX CUCTEM, MTPOLIECCOB U
SBJICHUI; OPTaHN3ALUU U TIPOBEACHUS OMOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIJBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCHUMOCTH MEXy UCCIIETyEMbIMU BEIMUNHAMY,
00BSCHEHUS TOTYUYEHHBIX PE3yIbTaTOB U (POPMYITUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHMEM HAYUHBIX IOHATUH, TEOPUH U
3aKOHOB

OK 07.
ConelicTBOBaThH
COXPaHEHHIO

B 0061acTH 3K0710rH4€CKOT0 BOCIUTAHMS S
- c(hOpMUPOBAHHOCTD 9KOJIOTMYECKOI KYJbTYPBI,
MMOHUMAHHUE BJIMSIHUS COIMATIbHO-3KOHOMUYECKHUX IPOIECCOB

c(OpPMHPOBAHHOCTh YMEHUSI IPUMEHSTH ITOJTyYeHHbIE 3HAHUS
U1 00BsICHEHUs] OMOJIOTMYECKUX MPOLIECCOB U SIBICHUH, JUIs
MIPUHATHUS IPAKTUYECKUX PEIICHUI B IOBCEAHEBHOM KU3HU C




OKpY>Karollen cpeibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS
00 U3MEHEHUU
KJIMMaTa, MPUHITUIIBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,

3G PEeKTHBHO
JIENCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsIX

Ha COCTOSIHME TPHUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
rJ100AIBHOTO XapaKkTepa dKOJIOTHYECKUX Mpo0iIeM;

- IUJAHUPOBAHUE M OCYLIECTBJIEHHE JEUCTBUU B
OKpY>Karolllel Cpelie Ha OCHOBE 3HAHMS LEJIECH YyCTOMYHBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEMPUATUE JECUCTBUMN, IPUHOCSIINX BPE]I
OKpY’Karolllen cpee;

- yMEHUue IIPOTHO3UPOBATh HeOJIaronpusITHbIE
9KOJIOTUYECKUE TOCIEACTBUA NPEANPUHUMAEMBIX ICHCTBUM,
MIpEeAO0TBpaIIaTh UX;

- pacuIMpeHre ONbITa AEATEIbHOCTH 3KOJIOTMYECKOU
HaIlpaBJIEHHOCTH;

- OBJIaJIeHUE HaBBIKAMH Y4€OHO-HCCIIEeI0BATEIbCKOMH,
IIPOEKTHOM U COLUAIILHOM IESTEIIBHOCTU

1eNbI0 oOecrieueHus: 6e30MacHOCTH CBOETO 370POBbS U
3/10pOBbsl OKPYKAIOIIMX JIIO/IEH, COONIIOIEHNUS 3I0POBOTO
o0pas3a >KM3HH, HOPM I'PaMOTHOT'O TIOBEJICHUS B OKpY KaroIen
IPUPOJIHOM cpejie; MOHMMaHue He00X0IMMOCTH
MCIIOJIb30BaHUS JTOCTHXKEHUN COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTUH I PallMOHAIBHOTO IPUPOIOTIONb30BAHUS




B nensx moarotoBku oOydarommxcs K Oyaymied nmpogeccCHOHATbHON NeATeNbHOCTH IpH
u3ydyeHuu yueOHoro npeameta «buonorusy 3akiaaapiBaeTcst ocHoBa i popmupoBanus [1K B pamkax
peammzaimu OOIl CIIO mno cnenumansHocTH. JM3aiiHep AoiDkeH oOsafaTh NpodecCHOHAIbHBIMU
KOMIETEHIMSIMH, COOTBETCTBYIOIIMMHU BHUJIAM JI€ATEIbHOCTH!

B/ 1 Pa3paboTka Xy j0’KeCTBEHHO-KOHCTPYKTOPCKUX (AN3alHEPCKUX) TPOEKTOB
MIPOMBILIIEHHOW MPOAYKIMH, IPEAMETHO-NIPOCTPAHCTBEHHBIX KOMILJIEKCOB
I[IK 1.1 Pa3pabatpiBaTh TEXHUYECKOE 33JIAHUE COTJIACHO TPeOOBAHUSIM 3aKa3uHKa
K 1.2 [TpoBOANTH MPEANPOSKTHBIA aHATU3 JIS pa3pabOTKH TU3AMH-TIPOCKTOB
K 1.3 OcymecTBISITh MPOIECC AU3ANHEPCKOTO NPOCKTHUPOBAHUS C TMPUMEHEHHUEM
CHELMATN3UPOBAHHBIX KOMIIBIOTEPHBIX TPOrPAMM
[IK 1.4 [IpousBoauTh pacyeTsl TEXHUKO-D)KOHOMUYECKOTO 000CHOBaHUS
IIpeIIaraeMoro npoeKTa
B2 TexHUYeCKOE UCTIOHEHNE XY/105KECTBEHHO-KOHCTPYKTOPCKUX (AU3aiiHEPCKUX )
IIPOEKTOB B MaTepuale
11K 2.1 Pa3pabarpiBaTh TEXHUYECKYIO KAPTY U3TOTOBJICHUS U3CIIHS
[IK 2.2 BBINOJTHATE TEXHUYECKHE YEPTEKHU
K 2.3 BoIimonHATe  SKCHEpUMEHTalbHBIE 00pa3lbl 00beKTa Ju3ailHa WIH €ro

OTJICJIBHBIC SJIEMEHTHI B MaKETE WIIM MaTepUalie B COOTBETCTBUHU C TEXHUYCCKHM
3a/1aHreM (OMTMCAHUEM)

K 2.4 JIOBOIUTH OTBITHBIE OOpa3lbl MPOMBINUICHHOW MPOIYKIHWU 1O COOTBETCTBHSA
TEXHUYECKOHN TOKYMEHTALUU
I1K 2.5 Pa3pabateiBaTh 3Ta0OH (MaKeT B MaciiTade) u3aemmsl.
B/ 3 KoHTpob 3a U3roTOBIIEHNEM U3JENIUNA HA IPOU3BOJCTBE B YaCTH COOTBETCTBUS
WX aBTOPCKOMY 00pasiy
K 3.1 KonTponuposats IIPOMBILLICHHY IO POy KLIHIO 51 IIPEAMETHO-

MPOCTPAHCTBEHHbIE KOMIUIEKCHI Ha MPEIMET COOTBETCTBUS TpeOOBaHUSIM
CTaHJIAPTHU3AIMH U cepTUUKaIIH

IIK 3.2 OcymiecTBiISIT  aBTOPCKMMT ~ HAA30p 32 pealM3alueil  XyJ0>KEeCTBEHHO-
KOHCTPYKTOPCKUX (AM3aWHEPCKUX) PEIICHUM NpPH U3TOTOBJICHUM M JOBOJIKE
OTBITHBIX OOPA3I[0B MPOMBIIUIEHHON MNPOAYKIHUH, BOIUIOMIEHUU IMPEAMETHO-
MIPOCTPAHCTBEHHBIX KOMILJIEKCOB

BJ1 4 Opraau3anys padoThl KOJUICKTHBA UCTTOJTHUTEIICH
1K 4.1 [TnanupoBaTh pabOTy KOJIJIEKTHBA
[IK 4.2 CocTaBisATh KOHKPETHbIE TEXHMYECKHE 3aJaHusi I pealu3alud Ju3aiiH-
MIPOEKTA HA OCHOBE TEXHOJIOTHYECKUX KapT
11K 4.3 KoHTposinpoBaTh CPOKHM M KAYECTBO BBIMOJIHEHHBIX 33/IaHUM
I[IK 4.4 OcymecTBisITh MpUEM W cAady paboThl B COOTBETCTBHU C TEXHUYECKUM
3aJlaHuEM




2. CTPYKTYPA Y COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM JUCIHUTILIMHBI
2.1. O0beM TUCHUILIMHBI M BUABI Y4e0HO# padoThI

Buj yueOHoit padoThI

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl JUCHHUIINHBI 61

B T.4.

OcHOBHOe coep:kaHue 59

BT. U.:

TEOpETUYECKOoe 00yUeHue 23
B T.4. IPO(HeCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2

MIPAKTUYECKUE 3aHSITUS 36
B T.4. MPO(eCCUOHATBHO-OPUEHTUPOBAHHOE COICPIKAHNE 8

IIpomexyTouHas aTrecTanus (3a4er) 2

10



2.2. TemaTn4yecKuii IJIaH U coJiepKaHHUe TUCHUILINHBI

HaumenoBanue Conep:xxanue y4eOHOro Marepuasia (OCHOBHOE H PO ecCHOHAIBbHO-OPMEHTHPOBAHHOE), Ob0bem | Popmupyembie
pa3/iesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, NIPUKJIATHOI MOAYIb (IPU HAJTMYMH) YacoB | KOMIETEeHIHH
1 2 3 4

Pa3zpnen 1. KineTka — cTpyKTYpPHO-(D)YHKIIMOHAJILHAS €IMHULA "KUBOT'0 14
Tema 1.1. OCcHOBHOE co/Iep:KaHue 1 OK 01, OK 02,
Buoaorus kak Teoperuueckoe o0yueHue: 1 OK 04, OK 07
Hayka. Odmas | Copemennbie 0Tpacin GHONOrHIECKNX 3HAHMI. CBsI3b GHOTOTHE C APYTMMH HAyKaMI: GHOXHMIS,
XapaKTEePUCTHK | Gyopusnka, OnoHKKa, reHoreorpadus u ap. Pojb 1 MecTo 6uojoruu B GOPMHUPOBAHUN COBPEMEHHOM
4 KHIHH HAYYHOH KapTHUHBI MUpa. Y POBHH OpraHU3aLUH KUBOM MaTepun. O011as XxapakTepuCTHKa KU3HHU, CBOMCTBA

KUBBIX CUCTEM. XHUMHUYECKUI COCTAB KIETOK
Tema 1.2. OCcHOBHOe co/Iep:KaHue 5 OK 01, OK 02,
CTpyKTYypHO- TeopeTuyeckoe o0yueHue: 1 OK 04, OK 07
¢byukumonanbn | Knerounast teopust (T. [lIsann, M. Illneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHUSI COBPEMEHHO
asi OPra”Hu3alus | KJIETOYHOM TEOpUHU. THUIIBI KIETOYHOM OPraHU3alUU: IPOKAPUOTHYECKUM U DyKAPUOTUYECKU.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe MpoKapuoTHuieckoil kinetku. CTpoeHue

DYKapuOTHUYECKOH KiieTku. HekneTounsie opMbl sxu3HH (BUPYCHI, OakTeprodari)

IIpakTHyeckmne 3aHITHSA: 4

Bupycubie u OakrepuanbHbie 3a001eBanns. OOIre MPUHITUAIIBI UCIIOJIb30BAHUS JICKAPCTBEHHBIX BEIICCTB.

Oco0eHHOCTH TPUMEHEHUs aHTHONOTHKOB. [IpeacTaBneHue yCTHBIX COOOIIEHHH ¢ Tpe3eHTAIHEeH,

MOATOTOBJICHHBIX MO MEPEYHIO0 UCTOYHUKOB, PEKOMEH/IOBAHHBIX MPETOaBaTEIEM
Tema 1.3. OcHOBHOE co/Iep:KaHue 4 OK 01, OK 02,
CTpyKTypHO- Teoperuueckoe o0yueHnue: 2 OK 04, OK 07
¢bynkuuonaabH | XpomocomHas teopusi T. Moprana. CTpoeHne XxpoMocoM. XpOMOCOMHBIN HAOOp KJIETOK, TOMOJIOTHYHBIC
ble (pakTOopbI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUIHBIN U TUTTIONIHBIN Habop. Hyxnewnossie kucnotsl: JJHK, PHK
HACJIeICTBEHHOC | HAXOXJICHUE B KIETKE, NX CTPOCHHE U (YHKIIMU. MaTpHUHbIEC MMPOLIECCHI B KIIETKE: PETUTMKAIINS, OMOCHHTE3
TH Oenka, perapanus. [ eHeTHUeCKUi KO M €T0 CBOMCTBA

IIpakTHYecKHe 3aHATHS: 2

Pemenue 3anay Ha onpeeeHre Nocae10BaTeIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CiIydae

M3MEHEHUS NI0CIeI0BaTeNbHOCTH HyKiIeoTua0B JJHK
Tema 1.4. OcHOBHOE co/Iep:KaHue 2 OK 01, OK 02,
O0Omen Bemects | TeopeTuueckoe o0yueHue: 2 OK 04, OK 07

U MpeBpalienne

ITonsiTue MeTaboaU3M. ACCI/IMI/IJBII_[I/ISI U JACCUMMIIALUSA — ABC CTOPOHEI MeTaboau3ma. Tumel oOMeHa




JHEepIruu B BEIIIECTB: aBTOTPO(HBII U TeTepoTpodHbIA, a3poOHbIi 1 aHa3poOHbIH. [InacTuueckuit oomMeH. doTocuHTes.
KJIETKe XeMOCHHTE3
Tema 1.5. OcHOBHOE coiepKaHue 2 OK 01, OK 02,
Ku3HeHHbIH IlpakTHyeckue 3aHATHS: 2 OK 04, OK 07
IUKJI KJICTKH. Kiterounslii nuki, ero nepuoasl. MuTos, €ero cTaiuy M MpoMCXOJAIIUe IpoLecchl. buonornueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meiios u ero craauu. [loBenenne xpomocoM B Merose. Kpoccunrosep. buonornuecknii

CMBICII MEHO03a
Pa3zpnen 2. CtpoeHune U GpyHKUMH OPraHu3Ma 15
Tema 2.1. OcCHOBHOe co/Iep;KaHue 1 OK 01, OK 02,
Crpoenne TeopeTnueckoe odyueHune: 1 OK 04, OK 07
OpPraHusma MHOroKI€TOYHbIE OPTaHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIAHOB B MHOT'OKJIETOYHOM OpPI'aHU3ME.

['oMeocTa3 opranusmMa u ero nojiepKaHue B MPOLECCE KU3HEAEATEIbHOCTH

HTorosoe 3ansiTue 3a 1 cemecTp 2
Tema 2.2. OcHoBHoOe coep:kaHue 1 OK 01, OK 02,
Dopmbl Teoperuueckoe o0yueHue: 1 OK 04, OK 07
Pa3MHOKeHUs ®dopMbl pa3MHOXKEHUs OpraHu3MoB. becrnosoe 1 mosoBoe pazMHOXKeHHE. Buibl 6€cronoro pa3MHOKEHHUS.
OpPraHu3MoB [TosnoBoe pazMHOkeHUE. ['ameTorenes y »kuBoTHbIX. CriepmaToreHes u ooreHes. CTpoeHue moJ0BbIX

KJIeTOK. O1JI0I0TBOPEHHE
Tema 2.3. OcHOBHOE coJiepKkaHue 2 OK 01, OK 02,
Onrorenes TeopeTnyeckoe o0yueHue: 2 OK 04, OK 07
pacTeHui, WNupuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHOTeHe3 U ero cragun. [locTaMOpHOHATBHBIN TEPHO.
KMBOTHBIX U Craauu nocTaMOpHOHATIBHOIO PAa3BUTHS Y )KUBOTHBIX M yesioBeka. [Ipsmoe u Henpsimoe pa3BUTHE.
yejioBeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHui
Tema 2.4. OcHOBHOE co/Iep:KaHue 2 OK 01, OK 02,
3axonomepHocT | Teoperuueckoe o0yueHue: 2 OK 04, OK 07
U HacsieoBaHusl | OCHOBHBIC MOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens

(MOHOTHOPHIHOE M OJUTHOPUIHOE CKpelrBanue). BzanmoericTBre reHoB
Tema 2.5. OcHOBHOE coJiepKkaHue 3 OK 01, OK 02,
Cuenuiennoe Teopernyeckoe o0yueHue: 2 OK 04, OK 07
HACJI€I0BAHUE 3akonsl T. Moprana. CuerieHHOe HaclieIoBaHUE T€HOB, HapyIIeHue cieruienus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLECIIJICHHBIX C IIOJIOM

[IpakTHyeckue 3aHATHSA: 1

Pemenue 3ama4d Ha OnpeaACIICHUEC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPU
CHCTINICHHOM HACJICAOBAHWH, COCTABJICHHUEC TCHOTUITMYCCKUX CXCM CKPCIIMBAHMA




Tema 2.6. OcHOBHOE coJiepKkaHue 4 OK 01, OK 02,
3akonomepHocT | Teopernueckoe ooyueHme: 2 OK 04, OK 07
U N3menunBOCTh pU3HAKOB. BUABI N3MEHUMBOCTH: HACIICICTBEHHAS] K HEHACIICJICTBEHHAsI. 3aKOH
U3MEHYNBOCTH TOMOJIOTHYECKUX PSAOB B HacheAcTBeHHOM n3meHunBocty (H. M. BaBuioB). Myranmonnas teopust

M3MEHYMBOCTHU. BHUIbI MyTalMii U1 NPUYUHBI UX BO3HUKHOBEeHUs. Kapuorun venoseka. HacnenctBeHHbie

3a0o0sieBaHUs YelloBeKa. | 'eHHbIe U XpOMOCOMHBIE 00JIe3HH uenoBeka. boie3Hnu ¢ Hacae1CTBeHHOM

MPEAPACIIONOKEHHOCTHIO. 3HAUCHHE MEIUIIMHCKON TeHETUKHU B TIPEIOTBPAIIICHUH U JICUCHUU T€HETHYECKUX

3a00JIeBaHUI YelIOBEKa

IIpakTHYecKHe 3aHATHS: 2

Pemienue 3aau Ha onpeeneHUe TUNA MyTallUK [IPU NIepeade HACIeACTBEHHBIX TPU3HAKOB, COCTABIICHUE

TEHOTHITMYECKUX CXEM CKPEIIMBAHMS
Pasnea 3. Teopus 3Bo/ronuu 6
Tema 3.1. OcHOBHOe co/Iep:KaHue 2 OK 01, OK 02,
Hcropus TeopeTnyeckoe odyueHue: 2 OK 04, OK 07
IBOJIIONMOHHOTO | [IepBbie sBomoonHbIe KoHenmu (K.b. Jlamapk, XK.JI. Bropdon). DBomonnonnas reopus Y. lapsuHa.
yueHusl. CuHTeTn4ecKast TEOpHs IBOJIIOLMU U €€ OCHOBHBIE MOJIOKEHUS.
Muxkpossononn | Mukpossoutomus. [Tonysisus Kak seMeHTapHast €IMHUIIA BOJIONNH. | eHeTHYECKHE OCHOBBI YBOJIIOLHH.
| DneMeHTapHbIe (PaKTOPHI BOMIONNN. EcTecTBEeHHBIN 0TOOP — HANPABIISIOMINN (GaKTOP IBOIIOIIUH.

BunooOpa3oBaHue Kak pe3yiabTaT MUKPOIBOJIIOIUU
Tema 3.2. OcHOBHOE coJiepKaHue 2 OK 01, OK 02,
MakposBoironu | TeopeTruueckoe o0yueHue: 2 OK 04, OK 07
sl Makpossomtonus. DopMbl 1 OCHOBHBIE HarpaBiieHus1 MakpodBostroiuu (A H. Cesepiio). [lytu
Bo3uukHoOBeHMe | nocTkeHHs Ouosormyeckoro nporpecca. CoxpaneHune 6MopazHooOpasus Ha 3emiie.
U pa3BuTHe ['unotessl 1 TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3emuie. [1osiBlIeHHEe MEepBBIX KIETOK U UX BOJIFOLUSI.
KM3HM Ha 3emute IIpokapuoTsl ¥ 3yKapuoThl. [IponcxokaeHne MHOTOKIIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX

LIAPCTB 3YKapHOT
Tema 3.3. OcHOBHOE coliepKkaHue 2 OK 01, OK 02,
IIpoucxoxnenne | TeopeTnueckoe o0yYeHHeE: 2 OK 04, OK 07
Y€J10BEKA — AHTpoOIoJIorus — Hayka o yesnoBeke. CucreMaTHuecKoe NoJIoKeHue yenoBeka. CXoACTBO U OTIIMYUS
aHTpONOreHe3 YeJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTaIMM AHTPOIIOTr€HE3a. DBOJIOLUS COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue packl M X €IMHCTBO. BpeMs U ITyTH pacceneHus YeJI0BeKa 110 IIaHEeTe.

[Tprcnoco0aeHHOCTh YeTI0BEeKa K Pa3HbIM YCIOBHSIM CpPEibl
Pa3nea 4. Ikosnorus 16
Tema 4.1. OcHOBHOE co/Iep:KaHue 2 OK 01, OK 02,
Jkonorudyeckne | TeopeTuueckoe o0yueHue: 2 OK 04, OK 07

3




(akTopsl 1
cpeabl AKU3HH

Cpenpl 00uTaHMsI OPraHU3MOB: BOJHAS, HA3€MHO-BO3IYITHASA, TIOYBEHHAs, BHYTpUOpTraHu3MeHHast. OU3UKO-
XMMHYECKHE 0COOCHHOCTH cpell 00MTaHus opraHnu3MoB. [Iprcnocobnenns oprann3MoB K )KU3HU B Pa3HBIX
cpenax. [lonstue sxonoruyeckoro pakropa. Knaccugpukarus skonorndeckux Gpaxropos. [Ipasuiio
muaumyMa 1O, JInbuxa. 3akon TonepantHocT B. Hlendopna

Tema 4.2. OcHOBHOE coiepKaHue 4 OK 01, OK 02,
Honyasiuus, Teopernueckoe o0yueHue: 2 OK 04, OK 07
coo0ecrBsa, DKoJoruyeckasi XapakTepucTHUKa BUa U MOMYJISIUHI. DKOJOrn4yecKasl HUIla BUAa. DKOJIOTUYECKHUE
IKOCHCTEMBI XapakTepucTUKH nomysanuu. CoolIiecTBa U S3KocUcTeMbl. bUo1eHo3 1 ero cTpykrypa. CBs3u MEXIY

opranuzMamu B OuorieHo3e. CTpyKTypHbIE KOMIOHEHTHI SKOCHCTEMBI: IPOIYIICHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BelecTB ¥ NOTOK SHEPTHH B 3kocucTeMe. Tpodudeckre ypoBHU

IIpakTHyeckue 3aHATHA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENIN 3KOCUCTEMBI. bruomacca u mpoayKius. DKOJI0rHYecKue

IUpaMUJIbI YKcell, Onomaccsl ¥ 3Hepruu. [IpaBuio nupamuibl SHEPruu.

Perienue npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/1aHUI 110 MIEPEHOCY BEILECTBA U SHEPTUH B

9KOCUCTEMAX C COCTaBJICHHE TPOhUUECKUX LIeneil ¥ nupaMul 6MOMacChl U SHEPTHH
Tema 4.3. OcHOBHOE coJiepKkaHue 2 OK 01, OK 02,
buocdepa - Teopernyeckoe o0yueHue: 2 OK 04, OK 07
rj100aabHas Buocdepa — xxuBast o6010uka 3emiu. Pazsutue npeacrasienuit o onochepe B tpynax B.M. Bepuaackoro.
akoJoruvyeckasi | O6nactu 6uochepsl U ee KOMIIOHEHTHI. JK1BOe BeliecTBO 61ochepsl U ero PyHKIUU.
cucrema 3aKOHOMEPHOCTH cyliecTBOBaHMs Orocdeprl. OcobeHHocTr Onochepsl Kak rI00aIbHON IKOCUCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U OMOre0XUMUYECKUE ITUKITBI.

['moGasibHBIC YKOJOTHYECKUE MTPOOJIEMBI COBPEMEHHOCTH
Tema 4.4. OcHOBHOE co/Iep:KaHue 4 OK 01, OK 02,
Bausinune TeopeTnyeckoe odyueHue: 2 OK 04, OK 07
AHTPOMOTE€HHBIX | AHTPONOI'CHHBIE BO3ACUCTBUS Ha Ouochepy. 3arps3HeHus KaK BHJl aHTPOIIOTEHHOTO BO3JICHCTBHUS.
(hakTopos Ha AHTpoTIOTeHHbIE BO3IeHCTBUS Ha atMochepy. Bo3aeiicTBus Ha ruapochepy. Bo3aeiictBus Ha mutocdepy.
ounochepy AHTpoOIOTeHHbIE BO3/IEHCTBHS HAa OMOTHYECKHE COO0IIecTBa. YTIyOIeHHO N3yYalOTCsl OTXO/Ibl, CBI3aHHBIC

C onpeereHHOM nMpodeccruei/crenaTbHOCTIO

IIpakTHyecKue 3aHATHS: 2

[TpakTrueckoe 3ausTue «OTXO0bI IPOU3BOJICTBAY

*B ToM uyHciie npodeccHOHAILHO-OPUEHTHPOBAHHOE CO/IeP:KaHUe MPAKTHYECKOr0 3aHATHS 2

[IpaxTuyeckoe 3ansaTue «OTX0AbI IPOU3BOACTBA». Ha ocHOBe (enepaabHOro KiaccupuKaloHHOTO
Karajora OTXOJ0B ONPEENATh KJIacC OMACHOCTU OTXOJI0B; arperaTHOe COCTOSIHUE U PU3NYECKYI0 PopMy
OTXOI0B, 00Opa3yromuxcs Ha pabodyeM MecTe / Ha 3Tanax NpOU3BOJICTBA, CBA3aHHBIE C ONPEAEICHHOM
CHEIHAIBHOCTHIO




Tema 4.5. OcHOBHOE coJiepKkaHue 4 OK 01, OK 02,
Bausinue Teopernyeckoe o0yueHue: 2 OK 04, OK 07
ConMaJbHO- 3I[Op0BI>e U €T0 COCTABJIAIOIINE. dDaKTopH, MOJIOKUTEJIbHO U OTPULIATEIIbHO BIIMSIOIINE HA OPTraHU3M 2
IKOJOTHYECKHX | yenoBeka. [IpobiieMa TeXHOTEHHBIX BO3/ICHCTBHI Ha 3I0POBBE YeJIOBEKa (IEKTPOMArHUTHBIE OIS,
(pakTopoB Ha OBITOBAs] XUMUSI, M30BITOUHBIC ITYMBI, PaJHALUS U T.I1.). AJTanTalys OpraHu3Ma 4ejioBeka K (hakropam
310pOBbe oKpy:xarorieii cpenbl. [IpuHIHIBI hopMupoBaHus 310poBbecOEeperaroIero nopeaeHus. Ousndeckas
YE€JI0BEKa AKTUBHOCTH M 3J10POBBE. buoxumuueckne acreKTbl panyoOHAJILHOIO NUTAHMS
ITpakTHyecKue 3aHATHSA: 2
«YMCTBEHHas pab0TOCITIOCOOHOCTHY
OBnazneHre METoaMH OIpeIeTIeHHs ToKa3aTeaeil yMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHHE
TOJTYYEHHBIX PE3YIHTATOB U (POPMYIMPOBAHNE BHIBOJIOB (MMMCHbMEHHO) C UCIIOJIH30BAHUEM HAYYHBIX
TIOHSITUM, TEOPUH U 3aKOHOB
*B Tom uncie npodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/IePKaHue JIa00PaTOPHOI0 3AHATHS 2
B kadecTBe TpUTTEPOB CHIKAIOMINX PAOOTOCIIOCOOHOCTH MCTIONH30BATh YCIOBUS OCYIIIECTBICHUS
npodhecCHOHATILHON NesITeIbHOCTH: LITyM, TeMIepaTypa, pu3ndeckasl Harpy3ka u T.1.
IIpodeccnonaILHO-OPHMEHTHPOBAHHOE COlePKaHue (Coep:KaHUe MPUKJIATHOTO MOIYJIA)
Paszgen S. buosorusi B ;Kku3Hu 8 OK 01, OK 02,
Tema 5.1. OcHoBHoOe coep:kaHue 4 OK 04, OK 07
buorexnosiorun | Teopernueckoe coaepkaHue: 2
B JKM3HH buorexHomorus Kak Hayka v mpou3BocTBO. OCHOBHBIC HAMPABIICHUS COBPEMEHHON OMOTEXHOJIOTHH. 2
KaxKa0ro Meronas!l 6norexuHoaorud. O0beKTH OMOTEXHOIOTHHA. JTHKA OMOTEXHOIOTHYECKUX U T€HETUYECKUX
sKcrepuMeHToB. [IpaBuia novcka u aHainsza GMO3KOJIOrMUYecKOr HHPOPMAIIUHU U3 Pa3INYHbIX HCTOYHHUKOB
(Hay4Hasi 1 yaeOHO-HAy4YHAs JINTEPATypa, CPEICTBA MACCOBOM HH(OpMAIHH, ceTh IHTepHET u apyrue)
IIpakTHyeckune 3aHATHSA: 2
Keiicel Ha aHanu3 HHPOPMAIIH O HAYIHBIX TOCTIKEHUSX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH, 2
KJICTOYHOU WHKEHEPUH, MUIIEBBIX OMOTEXHOJIIOTHA. 3aluTa Keiica: mpecTaBleHUe pe3ynbTaToB pPelIeHHs
KEHCOB (BBICTYIJICHUE C IPE3CHTALMEN)
B Tom unciie mpogeccHOHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHS 2
Tema 5.2 OcCHOBHOe co/iep:KaHue 4
CouuajbHo- IIpakTHYecKHe 3aHATHS: 4
ITHYeCKue OTUYECKHUE aCTIEKThl pa3BUTHs OMOTEXHOJOTUI U MPUMEHEHHE UX B JKU3HH YEJIOBEKA, TOUCK U aHAIH3 2
aCNeKThbI nH(OPMAIIUY U3 PA3IMYHBIX HICTOYHUKOB (HAay4YHasi U y4eOHO-HAy4YHAs TUTEpaTypa, CPEACTBA MaCCOBOM
OuorexHonoruii | uadopmanuu, ceTh IHTEPHET U ApyTrHeE)

Kelicpl Ha ananu3 uHpopMaMu 00 ITUYECKUX ACHEKTaX Pa3BUTUSL OMOTEXHOJIOTHH (110 rpymIaMm)




3amura keiica: [IpencraBineHue pe3ynbTaToB pelIeHUs KeHCOoB (BBICTYIJICHHE C MTPEe3eHTaIei)

IIpome:xyToyHa 2
sl aTTecTaANus nudepeHIMpoBaHHbIN 3a4eT

M0 TUCIUITHHE

Bcero: 61




3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJBLHON JUCHUTLINH

3.1. Jlsis1 peajM3anuy NPpOrpaMMbl AU CUMIIMHBI JOJIKHBI OBITh NPEIyCMOTPEHbI CJIeyoIne
crenuaJbHble IOMelleHUs:

Kabuner «buonorun», OCHalIeHHBIH 00OpYyIOBaHHMEM: aBTOMAaTH3MPOBAHHOE pabouee MecTo
npenoaaBartess, padboune Mecta 00y4aromuxcs, J0CKa, MyJIbTUMEAUHHBIN MPOEKTOp, IKPaH.

3.2. UndopmanuoHHOe o0ecreyeHre peaau3aluy NporpaMmbl
OcHoBHas TuTEpaTypa:

1 Tlaceunux B.B. buosorus:.10 knacc: yueOHuK: 0a30BbIi ypoBeHB/; o pea. B.B.
ITaceunuka.- M.: IIpocBemenue, 2021-223 c.

2 Tlaceunuk B.B. buonorwus:.11 knacc: yueOHuk: 6a30BbIi ypoBeHb/; o pea. B.B.
ITaceunuka.- M.: IIpocBemenue, 2021-272 c.

Jlono/JiHUTeIbHAS JIUTEpaTypa:
1. OOuras 6uonorust ¥ MUKpOOHOJIOTHS [DNEeKTpOoHHBIN pecypc]: yuedHoe mocobue/ A 0. IIpocexoB
[1 op.].— DnexTpoH. TekctoBbie nanHbie.— CankT-IleTepOypr: [Ipocnext Hayku, 2019.— 320 c.
— Pexxum poctyna: http://www.iprbookshop.ru/35796.html.— 3BC «IPRbooks»
2. Speirun B.H. buonorus: yuebnuk u npaktukym st CI1O nog penakuueii .B.H. Spsiruna -2-e
u3a. M.: FOpaiit, 2019-378 c. https://urait.ru/
HNuTepHeT-pecypcen:
www. sbio. info (Bcst Guonorus. CoBpemMeHHas OMOJ0THs, CTaThU, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (EquHoe okHO mocTtyma K oOpa3oBaTelbHBIM pecypcam MHTepHeTa 1mo
OHMOJIOTHH).
www.schoolcity.by (bronorus B Borpocax u 0TBETax).

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM
JUCHUIIVIMHBI

KonTpoas # omeHka pe3yibTaToB OCBOEHUS  00IIe00pa3oBaTeNbHOM  IHUCUUIUIMHBI
pacKphIBalOTCA 4epe3 MUCHUIUIMHAPHBIE pe3yJibTaThl, HAIlpaBleHHbIE Ha (OPMHUPOBAHHE OOIIUX U
npodecCHOHATBHBIX KOMIIETESHIIHMIA 10 pa3/ieaM U TeMaM COIEepKaHMsl yIeOHOTO MaTepraa.

Oomas Pa3nea/Tema THun oleHOYHBIX MEPONPUATHIA

KOMIIeTEeHIUsl
Pasnea 1. Knerka — KonrpomnbHas padora « MoJaeKyIspHbIi
CTPYKTYPHO- YPOBEHb OpraHU3aIMH KUBOT O
(pyHKIMOHAILHAS eIUHUIA
JKHBOT'0

OK 01, OK 02, | buonorus kak Hayka. Obmas 3anonHenue TaOJHIBI C ONUCAHUEM

OK 04, OK 07 | xapakTepHUCTUKA XKU3HU METOZ0B MUKPOCKOIIMPOBAHHUS C UX

JIOCTOMHCTBAMU U HEJIOCTATKaMHU.
3anonHeHue Tabauibl «BKaa y4eHbIX B
pa3BUTHE OMOJIOTHUM»

3anonHeHne CPaBHUTEIBHON TaOIUIIBI
CXOJICTBA U Pa3JIMUUii )KUBOTO U HE
AKUBOTO

OK 01, OK 02, | CrpykrypHO-(hyHKIIMOHANBHAS | OreHuBaeMas IUCKYCCHs TI0 BOIIPOcCam
OK 04, OK 07 | opranu3zainus KJIETOK JIEKIIAHU




Pa3paboTka MeHTaIbHOM KapThl 110
KJ1acCU()MKALMU KJIETOK U UX CTPOCHUIO Ha
MIPO- ¥ 9yKapHUOTUYECKUX U TI0 IAPCTBAM B
MUHHU TpyIIax

BoinonHenue u 3amuTa 1a00paTopHbIX
pabor:

«CtpoeHnue KiIeTkH (pacTeHus, 5)KUBOTHBIE,
IpuOBbI) U KJIETOYHBIE BKIFOUEHUS
(kxpaxmai, KapOTHHOUIbI, XJIOPOILIACTBHI,
XPOMOILIACTHI)»

[IpakTuueckoe 3ansarue. [Ipeacrasnenue
YCTHBIX COOOILEHUH ¢ pe3eHTalueH,
[IO/IFOTOBJIEHHBIX [0 MEPEYHIO HCTOYHUKOB,
PEKOMEHI0OBaHHBIX IIPENOIaBaTEIEM

OK 01, OK 02,
OK 04, OK 07

CTpyKTypHO-(QYHKINOHAIbHbIE
(bakTOpbl HACIEICTBEHHOCTH

@poHTaIBHBIN OIIPOC

Pa3pabortka rioccapus

Pemenue 3anayu Ha onpeneneHue
NOCJIEIOBATEIbHOCTH HYKJIEOTHUIOB,
aMHUHOKHCIIOT B HOPME U B Clly4yae
M3MEHEHUS TI0CIIE0BATEIbHOCTH
Hykieotnaos JJHK

OK 01, OK 02,
OK 04, OK 07

OOMeH BellecTB U NpeBpalleHue
SHEpPIuu B KJIETKE

@pOHTAIBHBIN OIIPOC
3arosHeHUe CPaBHUTEILHON TaOIULIBI
XapaKTePUCTUK TUIIOB OOMEHA BEIIECTB

OK 01, OK 02,
OK 04, OK 07

JKU3HEHHBIA IUKIT KIETKH.
Muto3. Meiio3

OO6cyxeHre o BOpocam JIEKIHH
Pa3paboTka 1eHThI BpeMEHHU )KU3HEHHOTO
LUKJIA

Pazpnen 2. Ctpoenue u
(pyHkuumn opranuszma

Konrtponbnas pabdora “CtpoeHue u
GbyHKIMM opranuzma’

OK 01, OK 02,
OK 04, OK 07

Crpoenue opranuzma

OuenuBaemasi IUCKyCCuUst

Pa3paboTka MEHTaIbHON KapThl TKAHEH,
OpPraHoOB U CHCTEM OPraHOB OPraHU3MOB
(pactenust, )KUBOTHBIE, YEJIOBEK) C
KpaTKOM XapaKTEPUCTUKON UX PYHKITUI

OK 01, OK 02,
OK 04, OK 07

DopMBI pPa3MHOKEHUS
OpraHU3MOB

OpOHTAIBHBIN OIIPOC

3anonHeHue TabauIbl ¢ KpaTKOM
XapaKTepUCTUKON U TpuMepaMu Gopm
Pa3MHOKEHHUSI OPTraHU3MOB

OK 01, OK 02,
OK 04, OK 07

OHTOreHe3 pacTeHui, )KUBOTHBIX
U 4eJIOBEKa

Pa3paboTka JIeHTBI BpeMEHH C
XapaKTePUCTHKOW ATANlOB OHTOT'eHE3a
OTJICIBHOM TPYIIION )KMBOTHBIX M YEJIOBEKA
10 MUKPOTPYTIITaM

Tect/onpoc

CocraBiicHHE )KU3HECHHBIX I[TUKIIOB
pacTeHHIA 10 oTAeaM (MOXOBH/IHBIC,
XBOILIEBUIHBIC, TATTOPOTHUKOBHUIHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIC)

OK 01, OK 02,
OK 04, OK 07

3aKOHOMepHOCTI/I HaCJICJOBaHUsA

Pazpabotka rioccapus
@pOHTAIBHBIN OITPOC




Tect no Bompocam JIEKIHUH

Pewienue 3anau Ha onpeneneHue
BCPOATHOCTU BOBHUKHOBCHHA
HACJIEACTBEHHBIX MPU3HAKOB IIPU MOHO-,
TTU-, TIOTUTHOPUIHOM U aHAJTM3UPYIOIIEM
CKpELIMBaHUU, COCTaBICHUE
FCHOTHUIIMYCCKHX CXEM CKPCUIMBAHUSA

OK 01, OK 02, |CuenieHHOE HacleJ0BaHUE Tect
OK 04, OK 07 |mpu3HakoB Pazpabotka rioccapus
Pemenue 3aa4 Ha onpezeneHue
BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB IIPU
CLIETVIEHHOM HacJIeI0BaHUH, COCTABIICHUE
TEeHOTUIIMYECKUX CXEM CKPEIIUBAHUS
OK 01, OK 02, |3akonomepHoctu usmeHunBoctu |Tecrt.
OK 04, OK 07 Pemenue 3amau Ha onpeereHUe TUNA
MyTaluU U Hepelaye HaclIeICTBEHHbIX
MIPU3HAKOB, COCTABIICHUE TEHOTHITMYECKUX
CXEM CKpEIINBaHUs
Pasnea 3. Teopus 3BoI00MA Konrponsnas pabora “Teopetnueckue
ACIEeKThI HBOJIFOIIMH KM3HU Ha 3emuie”
OK 01, OK 02, |Uctopust 3BOJIIOIIMOHHOTO @poHTaIBHBIN OMTPOC
OK 04, OK 07 |yuenus. MUKpO3BOIIOLUSA Pa3paboTka rioccapust TepMHUHOB
Pa3paboTka JeHThl BpeMEHH Pa3BUTHUS
3BOJIIOIIMOHHOTO YUCHHUS
OK 01, OK 02, |MakposBoitonus. OueHuBaemasi AUCKYCCHSI: UCIIOJIb30BAHUE
OK 04, OK 07 |BO3HMKHOBEHHE U Pa3BUTHE apryMeHTOB, OMOJIOTHYECKOI
JKU3HU Ha 3emJie TEPMUHOJIOTUU U CUMBOJIMKH IS
JI0Ka3aTeNIbCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPy
Pa3paboTka 1eHTbl BpeMeHU
BO3HUKHOBEHHUSI U PA3BUTHS KU3HU Ha
3emuie
OK 01, OK 02, |IIpoucxoxaeHue 4eaoBeKa — OpoHTaNBHBIN OMPOC
OK 04, OK 07 |aHTpormOreHes Pa3paboTka 1eHTHl BpeMEeHU
MIPOUCXOXKICHHUS YeTTOBEKa
Pazgen 4. Ikosorus
OK 01, OK 02, |9xonoruveckue HakTopbl U Tect mo skosornueckum GakTopam 1
OK 04, OK 07 |cpenbl )xU3HH cpeliaM >KM3HU OpraHu3MOB
OK 01, OK 02, (ITomyssus, COOOIIECTBa, CocraBneHue cxeM KpyroBOpoTa BEIIeCTB,
OK 04, OK 07 |akocucTemsl UCIIOJIb3Ysl MaTEpHAJIbI JICKIUU
Petrenre mpakTUKO-OpUEHTHUPOBAHHBIX
pacueTHBIX 3aJaHMI M0 MEPEHOCY BEIlecTBa
1 DHEPIHH B SKOCUCTEMAX C COCTaBJICHUE
TpoUyeCKuX 1enel U mupaMui OMoMacchl
Y SHEPTUU
OK 01, OK 02, |buocdepa - rnobanpHas OrneHrBaemasi AUCKYCCHUS
OK 04, OK 07 |3xonoruyeckast cucreMa Tect
OK 01, OK 02, |BausiHMe aHTPOIIOT€HHBIX Tect




OK 04, OK 07

bakTopoB Ha 6uochepy

[IpakTrueckas padota “OTX0bI
IIPOU3BOJCTBA”

OK 01, OK 02,
OK 04, OK 07

Bnusguue connanbHO-
IKOJIOTHYECKUX (haKTOPOB Ha
3I0pPOBbE YEJIOBEKA

OnenuBaemasi TUCKyCCHs

Brinonnenue naboparopHoit paboThl Ha
BBIOOD:

"YMcTBeHHas1 pabOTOCTIOCOOHOCTD",
"Brusinue abuoTrueckux GakTopoB HA
yelioBeKa (HU3KHUE U BBICOKHE
TeMneparypsl)”

Paznen 5. buoJiorus B ;Ku3HU

3amura Keiica: mpeICcTaBICHUE
pe3yIbTaTOB pPeLICHHs KeHCOB
(BBICTYIJIEHUE C MTPE3EHTAIUEH)

OK 01, OK 02,
OK 04, OK 07

buorexHooruu B ;KU3HU
KaXxXja0ro

Bremonnenue keiica Ha aHAIN3
nH(OPMAIIUY O HAYYHBIX JOCTHKCHHSIX B
00/1aCTH T€HETUYECKUX TEXHOIOT U,
KJIETOYHOW WHKEHEPUH, THIIEBHIX
OMOTEXHOJIOTHH (10 TpymIam),
MpeACTaBICHUE PE3YJIbTATOB PEIICHUS
KEHCOB

OK 01, OK 02,
OK 04, OK 07

HpOMBII_HJ'ICHHaSI OMOTEXHOJIOTUS

Brimonnenue keiica Ha aHanu3
rH(pOpMaIUK O pa3BUTHUHU TTPOMBIIUICHHOM
O6uoTexHOI0rui (1Mo rpynmnam),
MPEJICTABICHUE PE3YIbTATOB PEIICHUS
KeMcoB

OK 01, OK 02,
OK 04, OK 07

CoLMaIbHO-3THYECKUE ACIIEKTHI
OMOTEXHOJIOTHUI

Brinonnenue kelica Ha aHaIU3
uHdopMaIuu 00 STHYECKUX aCIEKTax
pa3BUTUS OMOTEXHOJIOTHH (IT0 TpyIIam),
IpeJCTaBICHUE PE3YIbTATOB PEIICHUS
KEMCOB

OK 01, OK 02,
OK 04, OK 07

buotexHomornu u TeXHUYECKUE
CHUCTCMBI

BrinosHeHue kelica Ha aHaju3

nHpOpMAaLUU O Pa3BUTUS OMOTEXHOJIOTUH C

MIPUMEHEHUEM TEXHUYECKUX CUCTEM (TI0
rpynmnam), IpeacTaBiIeHrue Pe3yIbTaTOB
pELLIEeHHS KEMCOB

IIK 1.1-1.4, 2.1-
2.5,3.1-3.2.4.1.-
4.4.

P 5, Temur 5.1.- 5.2.
[TpodeccrnonanpHO-
OpPUEHTUPOBAHHOE CO/IEPIKAHNE

YcTHblit onpoc
®poHTaTBHBINA KOHTPOJIb
NunuBuyansHbI KOHTPOJIb
AHanu3 myOJIUYHOTO
BBICTYTUICHUS
[IpakTuyeckue paboThI
Brmmonnenue

TecTa
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