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1. MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
BUOJIOI'UA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

Pabouas nmporpamMMa yueOHOro mpeaMeTa SBISETCS COCTAaBHOW YacThlO MPOTrPAMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no crienuanbHocTH 13.02.10 «DnexTpuyueckre MalIvHbI U armaparby.

[Tporpamma y4yeOHOro mnpeaMera MOXKET ObITh HCIOJIb30BaHA B IMPO(ECCHOHAIBHBIX
00pa30BaTeNbHBIX OpPraHU3alKAX, PEATU3YIOLX 00pa30BaTeNIbHYIO IPOrpaMMy CPEIHEro 00IIero
oOpaszoBanus B npenenax ocsoeHust OII CIIO Ha 6a3e OCHOBHOro 00IIero 0Opa3oBaHUS IpPU

MMOATOTOBKE CIICHHUAJIMCTOB CPCAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyKType NPpOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
CpelHero 3BeHa
VYuebublit npenmer «buonorus» sABisercs ydeOHbIM MpeAMETOM 0011e00pa30BaTEeIbHOTO

1ukJia (0a30BbIi YPOBEHB).

1.3. llesin 1 3aga4um y4eOHOr0 nmpeaMera, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOI0
npeamera
1.3.1 Lean yuyeOHOrO npeamera

Conepkanrie mporpamMmbl  mpenMera «buonorusi» HampaBiIeHO Ha JOCTHXKEHUE
CIENYIOLIUX LENEH:

— OBJIQJICHHE OOYYAIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATILHON OpraHu3aIiiu
JKUBBIX CHCTEM pa3HOTO paHra W MPHOOpEeTeHHWE YMEHUU HCIONb30BaTh JTH 3HAHHS IS
TPaMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB JKUBOW MPUPOABI M PELICHUS pa3IMYHbIX
YKU3HEHHBIX TTPOOJIEM.

1.3.2 Tlnanupyembie pe3yabTAThl OCBOEHHUsI Y4eOHOro nmpeamera B cooTBeTcTBHN ¢ PI'OC

CIIO u Ha ocuoBe PI'OC COO

Koa n Ilnanupyemble pe3yJbTaTbl 0CBOCHHUS JMCHUIIUHBI
HAHMEHOBaHHE
(popMupyembIx O6mme JucounInHapHbIe
KOMIIEeTeHIN i
OK 01. Beibupats B yacTu TpyA0BOIro BOCIUTAHMS: c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE H
CrocoOBI penIeHus - TOTOBHOCTb K TPYJly, OCO3HAHUE POJIH OMOJIOTHHU B CHCTEME HAYIHOTO
3a7a4 LEHHOCTH MacTepCTBa, TPYAOII00HE; 3HaHU; QYHKIIMOHAIFHOU TPAMOTHOCTH
poheCCHOHATBHOM - TOTOBHOCTb K aKTUBHOMU JI€SITEILHOCTH YeNIoBeKa JJIsl PEIICHUS KU3HCHHBIX
eI TEIbHOCTH TEXHOJIOTHYSCKON U COLNAIBHOMI npooiem;
MIPUMEHHUTETHHO K HaIpaBJICHHOCTH, CIOCOOHOCTH c(hopMHPOBAaHHOCTH YMEHUS PACKPHIBATH
Ppa3TuIHBIM WHUIITUPOBATh, INIAHUPOBATH U coJiep>kKaHre OCHOBOTIOJIATaOIIUX
KOHTEKCTaM CaMOCTOSITEIHO BBITIOJHATH TAKYIO OMOJOTUIECKIX TEPMHUHOB U TMOHSTHI:
JIeATEIIbHOCTB; KU3Hb, KIIETKa, TKaHb, OPTaH, OPTraHu3M,




- HHTEPEC K Pa3InIHbIM chepam
podeCcCHOHANBHON NesITeIbHOCTH,
OBaeHre YHUBEPCANBHBIMA YICOHBIMHU
MTO3HABATEIEHBIMU IEHCTBHAMMU:

a) 6a30Bble JOTHYECKHUE AeHCTBUA:

- CaMOCTOATENBEHO (HOPMYITHPOBATH U
aKTyaJIM3HpPOBATEH IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK
WJIX OCHOBAHUS JIJIsl CPABHEHUS,
Kiaccu(puKaIuu U 0000IICHIS,;

- OIPEACTATh LENU ACATCILHOCTH,
3aJaBaTh MapaMeTPhl U KPUTSPHH UX
JTOCTIKEHIS,

- BBISBIIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B PACCMATPHBACMBIX
SIBIICHUSAX;

- BHOCHTBH KOPPEKTHBHI B ACATEIHHOCTS,
OIICHUBATh COOTBETCTBUE PE3yIHTATOB
IIEJISIM, OI[CHUBATh PUCKH MMOCIICICTBHIHA
JIESITeTbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIICHHUE MIPU
peIICHUH )KU3HECHHBIX POOIeM

0) 0a30BbIe HCCIET0BATEIBLCKUE
AeicTBUS:

- BIIAJICTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENbCKON U MMPOEKTHON
JIESTeTTHHOCTH, HABBIKAMH Pa3peuIcHUs
npobiem;

- BBISIBJIATH TIPUYAHHO-CIICACTBEHHBIE
CBSI3U U aKTyaJIU3UPOBATh 3a7auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOJIUTh apTyMEHTHI JJIs TOKa3aTeIbCTBa
CBOMX YTBEPXKIICHHIA, 3a1aBaTh [IApaMETPhI
U KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATH MMOJIYYCHHBIC B XOI€
peIIeHHS 3aJa9d Pe3yIbTaThl, KpUTHICCKH
OIICHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3MPOBATH M3MCHEHUE B HOBBIX
YCIIOBHSAX;

- YMETh IEpEHOCUTDH 3HAHUS B
MMO3HABATE/ILHYIO U MPAKTHUCCKYIO
00J1aCTH KU3HEACITCIBHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC UJICH, MpeajiaraTh
OPHUTHMHAJILHBIC TIOAXO0/IBI H PEIICHHS;

- CITOCOOHOCTH MX MCIIONTb30BAHUS B
MMO3HABATEIILHOW U COIMATIBHOM MPAKTHUKE

BUJI, TIOMYJISIHSI, 9KOCUCTEMa, OUOIICHO3,
o6uocepa; merabonmsm (0OMEH BEIIECTB
U TIpeBpaIleHNe SHEPTHN), TOMEOoCTa3
(camoperyranus), OHoCHHTE3 OeTKa,
CTPYKTYpHasi OPTaHM3aIH KUBBIX
CHCTEM, TUCKPETHOCTH, CAMOPETYJISIIHSA,
CaMOBOCIIPOU3BEICHHE (PETIPOIYKIINs),
HACJICICTBEHHOCTh, U3MCHUYUBOCTD,
9HEPro3aBUCHMOCTh, POCT M Pa3BUTHE,
YpOBHEBas OpraHU3AIS,
c(hOpMHUPOBAHHOCTH YMCHHS PACKPBIBATH
COJIepKaHUE OCHOBOIIOJIATAFOIIUX
OMOJIOTMYECKUX TCOPHUIA U TUIIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTallUOHHO,
SBOJIIOIIOHHOM, TPOUCXOKACHUS KU3HU H
YeII0BEKa;

c(hOpMHUPOBAHHOCTS YMEHHS PACKPHIBATH
OCHOBOITOJIAraloIIye ONOJIOTHYECKUE
3aKkoHBI 1 3akoHOMepHOCTH (I'. Menpens,
T. Moprana, H.W1. BaBunoga, D. ['exkens,
®. Mromnepa, K. bapa), rpanuis! nx
MMPUMEHUMOCTHU K JKUBBIM CUCTEMAM;
pHoOpeTEeHNE ObITa IPUMEHEHUS
OCHOBHBIX ME€TOAOB HAYYHOI'O IMTO3HAHMA,
HCTIONB3YEMBIX B OMOJIOTHH: HaOIIOICHUS
1 OTMCAHUS JKUBBIX CHCTEM, IIPOIIECCOB U
SIBIICHHIA; OPTaHU3AIMH U TIPOBEICHUS
OHMOJIOTHYIECKOTO IKCIICPUMEHTA,
BBIIBIYKCHUS TUTIOTE3, BEISIBICHUS
3aBHCUMOCTH MEXy HUCCIICTyCMBIMH
BCIIMYMHAMU, O6’I)$[CHCHI/I}I IMOJTYYCHHBIX
pe3ynbTaToB U (POPMYNIHUPOBAHUS BBIBO/IOB
C UCTIOJIb30BAHMEM HAYYHBIX HOHHTHﬁ,
TEOpUH U 3aKOHOB;

c(hOPMHUPOBAHHOCTH YMEHHUS BIICIISATh
CYILIECTBEHHBIE IPU3HAKHA BUPYCOB,
KJICTOK TIPOKAPUOT M SYKApPHOT;
OJTHOKIICTOYHBIX 1 MHOTOKJICTOYHBIX
OpPTaHU3MOB, BUIOB, OHOTCOIICHO30B H
9KOCHUCTEM; 0COOCHHOCTH ITPOIIECCOB
0oOMeHa BEIIeCTB U MPEBPaICHHS YHEPTUN
B KJIeTKe, ()OTOCHHTE3a, IJIACTHYECKOTO U
9HEPreTUUECKOro oOMeHa, XeMOCHHTE3a,
MHTO3a, Mei03a, OIJI0I0TBOPEHUS,
Ppa3BUTHA U PAa3SMHOXKCHUA,
WHAWBUAYaAJIbHOT'O pa3sBUTUA OpraHu3Ma
(oHTOTEHE32a), 6OPHOBI 32 CyIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus,
MPHUCIIOCOOIEHHOCTH OPTaHU3MOB K cpelie
00UTaHWUs, BIUSHUS KOMIIOHCHTOB
9KOCHCTEM, aHTPOIIOTCHHBIX H3MCHEHHH B
9KOCHUCTEMAaX CBOCH MECTHOCTH,
KpPYroBOpOTa BEIIECTB U MPEBPALICHUE
SHEprum B Onocdepe;
c(hopMHPOBAaHHOCTH YMEHUS peliaTh
OuosoruyecKue 3a1adn, COCTaBIsTh
TCHOTUIMNYCCKUE CXEMbI CKPCITMBAHUA
JJIA pa3sHbIX THUITIOB HACJICIOBAHUA
IPU3HAKOB Y OPTaHU3MOB, COCTABIATH
CXEMBI TIepEeHOCa BEIECTB U SHEPTHH B
9KOCHCTeMaXx (I[CTH TUTAHUS, [TUIIEBhIC
CETH)




OK 02.
Hcnonp3oBath
COBpEMEHHbBIC
Cpe/CTBa MOUCKA,
aHanu3a u
HHTEPIPETALUH
nHpOpPMALU 1
UH(POPMAUOHHBIC
TEXHOJIOTUH IS
BBITIOJTHCHUS 33124
poheCCHOHATBHOM
JeSITeIBHOCTU

B 06s1acTH LHEHHOCTH HAYYHOT O
MO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH U OOIIECTBEHHON
MPaKTUKH, OCHOBAaHHOTO Ha JIHAJIOTE
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IMOJIMKYJIETYPHOM MHPCE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOW U
YUTATEILCKOW KYJIBTYPHI KaK CPEICTBA
B3aUMOJICHCTBHS MEKIY JIFOJbMH U
MO3HAHUS MHPA;

- OCO3HAHUE LICHHOCTHU HAy4YHOHU
JIESITeTTHHOCTH, TOTOBHOCTH OCYIIIECTBIIAT
MIPOEKTHYIO M UCCIIET0BATEIHCKYIO
JIESTeTPHOCTD HHANBUAYAIBEHO U B
TpymIe;

OBajieHre YHUBEPCANEHBIMA YICOHBIMHU
MTO3HABATEIILHBIMU IEHCTBUAMMU:

B) padota ¢ uHdopMmanueii:

- BJIaICTh HaBbIKaMH MOJTYYCHUA
nH(popMaLuK N3 UICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIIbHO OCYHICCTBIATH
MOUCK, aHAJIN3, CHCTEMATU3ALHIO 1
HHTEPIPETANNIO HH)OPMAITUH Pa3InIHBIX
BUAOB U (popM IpeacTaBICHNUS;

- CO3aBaTh TEKCTHI B PA3ITMIHBIX
(hopMaTax ¢ y4eToM Ha3HAUCHUS
HHPOPMALINHU U [EJICBOH ay TUTOPHH,
BEIOMpAast ONITUMATBHYIO (GOPMY
MPEACTABJICHUA U BU3YyaJIU3alluu;

- OLICHHBATh JJOCTOBEPHOCTH,
JICTUTUMHOCTb I/IH(bOpMaI_II/II/I, cc
COOTBETCTBUEC MPABOBBIM U MOPAJIbHO-
3THYECKHUM HOpMaM;

- HCTIOJIb30BaTh CPE/ICTBA
WHPOPMAIMOHHBIX H KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B PEICHUN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H OPTaHU3aI[HOHHBIX
3a7a4 ¢ coOIroIeHIeM TpeOoBaHHM
SPrOHOMHUKH, TEXHUKH O€30MIaCHOCTH,
THTHEHBI, PECYpPCOCOCPEIKEHIS, IPABOBBIX
1 3TUYCCKUX HOPM, HOPM
MHPOPMAIMOHHOK 6€30MaCHOCTH;

- BJIaJICTh HaBbIKaMH PACIIO3HaBaAHUA U
3alMThl HHpOPMaIMU, HHPOPMAIMOHHO
6e30I1aCHOCTH JIMYHOCTH

c(hOpPMUPOBAHHOCTh YMCHHI KPUTUICCKU
OIICHUBATh HH()OPMAIIHIO OHOJIOTUIECKOTO
COJICpIKaHUs1, BKIFOUAIOIIYIO
MICEeBJIOHAYYHbIC 3HAHHS M3 Pa3THYHBIX
HCTOYHHMKOB (CPEICTBA MACCOBOMA
nHpopManuK, HaAyIHO-TIOMYJISIPHBIE
Marepuabl); HHTEPIPETHPOBATh
STHYECKHUE ACTIEKThI COBPEMCHHBIX
HCCIe0BaHUI B OHOJIOTHH, MEAUIMHE,
OMOTEXHOJIOTHH; PACCMATPUBATh
rI100aIbHBIC 3KOJIOTHICCKHE TPOOTICMBI
COBPEMCHHOCTH, (POPMHUPOBATH 110
OTHOIIICHHIO K HUM COOCTBEHHYIO
[IO3HIIHIO;

c(OpMHUPOBAHHOCTH YMEHUIT CO31aBATh
COOCTBEHHbBIE MMCHMEHHBIC U YCTHBIC
COOOIIEHNs HA OCHOBE OMOJIOrHYECKOI
nH(pOpMAaLNK U3 HECKOJIBKHX UCTOUYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHITHHHBIN
arnmapart OMOJIOTUU

OK 04. DddexTrBHO
B3aUMO/ICHICTBOBATD
u paborats B
KOJUIEKTHBE U
KOMaH e

- TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEILHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIaJICHHE HABBIKAMHU Y4eOHO-
HCCIIeI0BATENIbCKON, MPOEKTHON 1
COIIMAJIbHOM JESATEIbHOCTH;

OByaeHne yHUBepPCaIbHbIMHM
KOMMYHHKATHBHBIMU JIeHCTBHSIMU:

0) coBMecTHas J1eITeJIbHOCTD!

- MIOHUMATh W UCIOJIb30BaTh
MIPEeUMYIIeCTBa KOMaHIHOU U
WHANBUAYAIEHON pabOTHI;

- IPUHUMATh L1€JIM COBMECTHOMI

NI TEIbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHHUPOBATh IEUCTBUS 11O €€
JIOCTHXKEHUIO: COCTABIISTh IIaH ACHCTBUH,
pacupenensaTh poju ¢ y4ieTOM MHEHHH

MpHOOpETEHUE OMBITA TPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTI'O [TO3HAHMS,
HCTIOJIE3YEMBIX B OMOJIOTHU: HAOIIOICHUS
W OIIMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U
SIBIIGHUI; OpraHU3alliK U IPOBECHUS
OHMOJIOTMYECKOTO IKCIICPUMEHTA,
BBIJIB)KEHHUSI TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEK]Iy UCCIIEIyEeMbIMU
BEITMYMHAMU, OOBSICHEHHS MTOJTYISHHBIX
Pe3yNbTATOB B (HOPMYITHPOBAHUS BHIBOJIOB
C WCIIOJIb30BAaHUEM HAYYHBIX MMOHATUH,
TEOpHUI ¥ 3aKOHOB
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YYaCTHHKOB 00CYXKIATh PE3yIbTAThI
COBMECTHOH paboTHI,

- KOOPIUHUPOBATH U BBHITIOJIHATH PAbOTy B
YCIOBUSIX PeajbHOTO, BUPTYAIbHOTO U
KOMOMHHUPOBAaHHOTO B3aUMO/ICHCTBUS,

- OCYILECTBIISAThH MO3UTHBHOE
CTpaTErnueckoe MOBEJCHUE B PA3TIUIHBIX
CUTYAIIMSX, POSBJIATH TBOPYSCTBO U
BOOOpaXEHHUE, OBITh HHUIIMATUBHBIM
OBJiaieHne YHUBEPCAIBLHBIMH
PeryJIITUBHBIMH JIHCTBUSIMH:

r) HpUHATHE ce0s U PYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apTYMCHTBI
JPYTUX JIONeH IpHU aHAIM3e Pe3yJIbTaTOB
JIeSITENIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO APYTUX
JIFo7IEN Ha OIINOKM;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MUP C
MO3UIMH IPYTOTO YEIOBEKa

OK 07.
CogpeiicTBOBaThH
COXPaHCHHIO
OKpy>Karouiei cpepl,
pecypcocOepeKeHuIo,
MPUMCHATHL 3HAHUA
00 M3MECHEHNH
KJIMMAaTa, IPUHIHITBI

B 00/1acTH 3K0JI0rH4€CKOr0
BOCIIUTAHHUSA:

- ¢(hOPMHUPOBAHHOCTh IKOJOTHUCCKON
KyJ'IbTypI)I, IIOHUMAHUEC BJIUSHUS
COLMATbHO-?KOHOMHUYECKHUX MPOLECCOB Ha
COCTOSIHUE IPUPOJHOMN U COLUATIbHOMN
Cpelsl, OCO3HAaHUE TTI00ATEHOTO
XapakTepa KOJIOTHIECKHUX MPOOIIeM;

c(hOpMHUPOBAHHOCTh YMCHHS TPUMEHSITh
HOJ'Iy‘IeHHI)Ie 3HAHUA OJId 06’L}ICHCHI/IH
OMOJIOTHYECKHUX MPOIIECCOB U SBIECHUH,
JJIA HpI/IHSITI/IH HpaKTI/I‘IeCKI/IX pemeHHﬁ B
MOBCEIHEBHOM JKHU3HU C IO
obecrneueHus 0€30IaCHOCTH CBOETO
3II0OPOBBS U 3TOPOBBS OKPYIKAFOIIIX
Jrozeit, coOIroIeHUS 310pOBOT0 00pasa

OepeKIMBOTO - IJJAHUPOBAHHUE U OCYILIECTBICHUE JKU3HHU, HOPM IPaMOTHOTO MOBEJCHHUS B
MIPOU3BOJICTBA, JIEHCTBUH B OKpY’KalOLLIEH cpele Ha OKpYXarolle NpupoaHOH Cpene;
3¢ PeKTHBHO OCHOBE 3HaHUA LieNeH yCTONIMBOIO MOHMMaHHE HE0OXOIMMOCTH
JEeUCTBOBATh B pa3BUTHS 4EIOBEYECTBA; HCTIONB30BaHUS JOCTH)KEHUI
Ype3BbIYAHbIX AKTUBHOE HENPUATUE IEUCTBUH, COBPEMEHHOW OHOJIOTHH U
CUTYaIHIX MIPUHOCAIINX BPeJ OKpY’Kalolleh cpese; OHOTEXHOJIOTUH AT pallMOHAIIBHOTO
- YMEHHE IPOTHO3UPOBATh MPUPOAOIOIH30BAHUS
HeOJIaronpHsTHbIE YKOJIOTHYECKHE
MOCTEACTBHS MPEAIPUHIMAEMBIX
JIEHCTBUH, IPENOTBPAILATD UX;
- paclIpeHHe OMbITa AEATEIbHOCTU
9KOJIOTUYECKOM HAIPaBIEHHOCTH;
- OBJIa/ICHHE HABBIKAMH y4eOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U
COLMAIBHON JeATeNbHOCTU
NK 1.1.
K 1.2.
IIK L.5.
[K 2.1.
K 2.2.
[K 2.3.
K 4.3.
MK 5.1.




2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

nuddepenunpoBanHoro 3adera B 1 cemecrpe

O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbl 68
Y4yeOHas HArpy3Ka 00y4aloMMXCs BO B3aUMO/1eiiCTBUM C 68
npenojaBareJieM (Bcero)
B TOM YHCJIE:
TEOPETUIECKOE O0yUeHHE 48
71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 20
KoncyabTanuu 0
IIpomexyTouHas arrecranus B popme KOMILIEKCHOTO 0




2.2. TemaTnyeckuii IJIaH U copep:xanue yueoHoro npeamera BUOJIOI' UL

HaumeHoBaHMe pa3ae/ioB Copep:xaHue y4edOHOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), 1a00paTOPHBIE Oo0bem | ®opmupyemble
U TeM NMPAKTHYECKHe 3aHATHS, NPUKJIATHOIH MOAYJIb (IIPH HAJIMYHH) 4acoB | KOMIeTeHIHH
1 2 3 4
Paspea 1. Kinerka — CTpYKTYPHO-(DYHKIMOHAJIbHAS €AMHUIA )KMBOT'0 18
Tema 1.1. OcHoBHOE coep:kaHue 2
BuoJiorns kak Hayka. Teopernuyeckoe o0yueHue: 2
OO6masn xapakrepucruka | CoBpeMEHHBIC OTPACIH GHOJIOTHIECKUX 3HAHUN. CBsI3b GHOJIOIHMH C APYTHMH HAYKaMH: OHOXUMUS, Onopu3uKa, OK 2
KH3HH 6unonwmka, reHoreorpadus u ap. Pors 1 MecTo Ononoruu B GOpMUPOBAHUN COBPEMEHHOI HAyIHOH KapTHHBI MHPA.
YpoBHU OpraHu3anuy KUBoH MaTtepun. OOIIas XapaKTepHUCTHUKA KI3HH, CBOMCTBA KHUBBIX CUCTEM. XUMHUCCKUN
COCTaB KJIETOK
Tema 1.2. OcHOBHOE coJiep:kaHue 6
CTpyKTypHO- Teopernueckoe o0yueHue: 2
byHKIMOHANLHAS Knerounas teopus (T. IlIsann, M. Ilneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIETOYHOH
OpraHu3anusi KJIeToK TeopuH. THUIBI KIETOYHOM OpraHU3aINK: IPOKAPUOTUIECKUN U 3yKapuOTHUeCKU. OJHOKIETOUHBIE U
MHOTOKJICTOUHbIE OpraHu3Mbl. CTpOoeHHE POKAPHOTHUYECKON KIeTKH. CTpOCHHE 3yKapHOTHYECKOH KISTKH.
HexieTounbsle GopMBI JKH3HU (BUPYCHI, OakTeprodaru)
JlabopaTopHble 3aHATHSA: 1
[TpuoOpeTeHue onbITa IPUMEHEHUS TEXHUKH MHUKPOCKOITUPOBAHHSI IPH BHIMOJIHEHUH J1a00PATOPHBIX PabOT: OK-1
JlaGoparopnas OK-2
1. Ja6oparopuas pa6oTa «CTpoeHHE KIETKH (PACTEHHS, )KUBOTHBIE, TPHObI) M KIETOYHBIE BKIFOYEHHUS OK-4
(kpaxmai, KapOTHHOH/IBI, XJIOPOIUIACTBI, XPOMOIIIACTHI )»
[MoaroroBka MEKpONpenapaToB, HAOIIOICHNE C TIOMOIIBI0 MUKPOCKOTIIA, BBISIBICHHE PA3IMuUi MEXITy
H3y4aeMbIMH 00BEKTaMH, GOPMYIHPOBAHHIE BEIBOJOB
IIpakTHyecKkHe 3aHATHSA: 1
BupycHble u 6akTepraibHble 3a001eBaHus. OOIe TPUHIUITBI UCTIONb30BaAHHS JIEKAPCTBEHHBIX BEILECTB.
OcobeHHOCTH TPIMEHEHHs aHTHOHOTHKOB. [IpeacTaBienne yCTHBIX COOOIIEHHIT ¢ Ipe3eHTanueH,
TIOJATOTOBJICHHBIX 1TO NMEPEYHIO UICTOYHUKOB, PECKOMCHIOBAHHBIX MPEINOAAaBATCIIEM
Tema 1.3. CTpyKTypHO- OcHOBHOE coaep:KaHue 4
(pyHkumnonaibHbIC TeopeTuueckoe odyueHue: 1
(daxropsl XpomocomHas Teopust T. Moprana. CTpoeHnne XpoMocoM. XpOMOCOMHBIH Hab0p KIETOK, TOMOJIOTHYHBIE
HaCJIeICTBEHHOCTH HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUTOUIHBIN U AUIUIONAHEIH Habop. Hyxmennossie kucnotsr: JJHK, PHK OK -1
HaXOXKJCHHE B KJIETKE, UX CTpOCHHE M (PyHKIMH. MaTpHdHBIE MPOLIECCH B KJIETKE: PeTUTHKAIIL, OnocHHTe3 Oenka, OK -2
penapauus. ['eHeTnueckuii KOJ U €ro cBOMCTBa
IIpakTHyeckue 3aHATHA: 2
Pemrenve 3a1a4 Ha onpeielieHHE MOCIE0BATEIbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME H B CiIydae
M3MEHEHHMsI 1I0ciie/IoBaTeIbHOCTH HykieoTn 0B JJHK
Tema 1.4. OcHoBHOE coiep:kaHue 2 OK-2




OOMeH BelecTB u
npeBpaileHne JHePruu B
KJIeTKe

TeOpeTI/I‘IeCKOC oﬁyqelme:

[MonsiTre MeTaboNMM3M. ACCUMIISINS M AUCCUMIIISILINAS — JBE CTOPOHBI MeTaboin3Ma. Turel oOMeHa BelecTs:
aBTOTPOQHEIHN 1 TeTepoTpoHEIH, a3pOOHEIH 1 aHadpoOHEIN. [InacTnyecknii oOMeH. PoTocuHTe3. XeMOCHHTE3

Tema 1.5. ’KuzHeHHbIH OcHoBHOE coep:kaHue 2

HHUKJ KJeTKH. MuTo3. Teoperuueckoe o0yueHue: 2 OK -2

Meiio3 Krnerounslii nuki, ero nepuosl. MUTO3, €ro CTaiuy U NPOUCXOIAIINE IpoLECCHl. buosornyeckoe 3HaueHUE OK -4
MuTo3a. Melo3 u ero cragun. [loBenenue xpomocoM B Meiioze. Kpoccunrosep. buonornueckuil cMbici Menosa

KonrpoabHnas padora MonekynspHbIil ypOBEHb OPTraHU3aLUU JKUBOTO 1

Pa3gen 2. Ctpoenne u GyHKIIMH OpPraHu3Ma 20

Tema 2.1. CTtpoenne OcHOBHOE coJep:KaHHe 1

opraHusMa Teoperuueckoe o0yueHnne: 1 OK-2
MHOTOKIIETOYHbIE OPTaHU3MBI. B3aMOCBSA3b OPraHOB M CHCTEMBI OPIaHOB B MHOTOKJIETOYHOM OPTaHU3ME. OK-4
I'omeocTa3 opranu3Ma M ero nojiepkaHue B MPOIECCe KU3HEISSTENbHOCTH

Tema 2.2. OcHoBHoOe coiep:kaHue 2

DopMBbI pa3MHOKEHUS Teopernueckoe o0yueHue: 2

OpraHu3MoB ®opMmBbl pa3MHOKEHHUS OpraHU3MOB. becrosnoe 1 monoBoe pa3MHOXEeHHE. Bubl Oecrionoro pa3MHOKEHHS. OK-2
ITonoBoe pasmHOkeHue. 'amerorenes y >kuBoTHEIX. Criepmarorene3 u ooreHes. CTpOeHHE TTOJIOBBIX KIETOK.
OmopoTBOpeHNE

Tema 2.3. OcHOBHOE cojiep:KaHHne 2

OHnTOrene3 pacreHui, TeopeTnueckoe o0yueHue: 2 OK -2

JKUBOTHBIX U YeJIOBEKA WunuBuyasHOE pa3BUTHE OPraHU3MOB. DOMOpuoreHes u ero craauu. [loctamOpronansHblil neproa. Craguu OK - 4
OCTAMOPHOHATIFHOTO Pa3BUTHS Y )KUBOTHBIX U 4eJoBeKa. [Ipsmoe u Henpsimoe pa3Butue. buonornueckoe
crapeHue u cMepTh. OHTOreHe3 pacTeHuil

Tema 2.4, OcHOBHOE coJiep:KkaHne 4

3aKOHOMEpPHOCTH TeopeTuueckoe odyueHue: 2

HacJIeJ0BAHUA OCHOBHBIE MOHSATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akoHbl ['. MeHnens (MOHOrHOpUIHOE 1 OK -2
MOJIMTHOPUTHOE CKpeluBanue). BzanMonelcTBrue reHoB OK - 4
IIpakTHYecKue 3aHATHS: 2
Pemenue 3a7a4 Ha oNpeACJICHUC BEPOATHOCTU BO3SHUKHOBCHUA HACJICACTBECHHBIX MMPU3HAKOB TP MOHO-, TU-,
HOJ'II/IFI/I6pI/I,E[HOM 1 AaHAJIM3UPYIOIEM CKPCIIMBAHUHN, COCTABJICHUC M'CHOTUIIMYCCKUX CXEM CKPCHIVMBAHUA

Tema 2.5. CuensieHHoe OcHOBHOE coaep:KaHHe 4

HacJenoBanue npu3Hakos | Teopernueckoe ogyueHue: 2
3axonsl T. Moprana. CrernyieHHOe HaclIeJJoOBaHUE TeHOB, HapyIIeHHe crerieHns. HacinenoBanne npu3HaKoB, OK - 1
CICTUICHHBIX C TI0JIOM OK - 2
IIpakTHyYecKue 3aHATHUS: 2
Pemenune 3a1a4 Ha ONpeACICHUC BEPOATHOCTU BO3SHUKHOBCHUA HACICICTBECHHBIX ITPU3HAKOB ITPU CHEIIJICHHOM
HacJIeJOBAaHHH, COCTABJICHUE T€HOTHITNYECKIX CXEM CKpEIIMBaHUS
OcHoBHOE coiep:kaHue 4 OK-1
TeopeTnueckoe o0yueHue: 2 OK -2
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Tema 2.6.
3aKoHOMEpPHOCTH
U3MEHYHBOCTH

W3MeH4MBOCTh NPU3HAKOB. BUbI N3MEHUMBOCTH: HACIEACTBEHHAs U HEHAC/IEACTBEHHAsI. 3aKOH TOMOJIOTHUECKUX
psnoB B HaciencTBeHHOU m3MeHunBocTy (H.M. BaBminoB). MyranmoHHas Teopus H3MEHIUBOCTH. Buasl MyTammit
U IPUYHHBI NX BO3HUKHOBEHUs. KapuoTum uenoseka. HacnencTBeHnsie 3a00eBaHus dYeI0BeKa. | eHHbIE U
XPOMOCOMHBIE O0JIE3HH YeI0BEeKa. bOIe3HN ¢ HacIeACTBEHHON NMPEAPacIoN0KEeHHOCTI0. 3HAYEHHE MEIUIIMHCKOM
TCHETHKHU B PEAOTBPALICHUH U JICICHIH T€HETHUECKHIX 3a00I€BaHMI YeI0BEKa

OK-4

IIpakTHyecKkHe 3aHATHA: 2
Pemenne 3aga4 Ha ompeeNiCHUE TUIIA MyTALlUK TP NIepeiade HACIEACTBEHHBIX IIPU3HAKOB, COCTABICHHUE
TCHOTHIIMYECKUX CXEM CKPEIIUBAHUS
KontpoabHas padora 3aKOoHbI HACTIEACTBEHHOCTH U M3MEHUYNBOCTH 2
Pa3gen 3. Teopus 3BoJIOIM 6
Tema 3.1. UcTopus OcHOBHOE coJep:KaHHe 2
3BOJIIOHHOHHOrO yuyeHHus. | Teopernyeckoe ofyueHue: 2
Mukpo3BoJionus [TepBsie 3Bomronnonnsie koHuenuuu (JK.b. Jlamapk, XK.JI. Broddon). DBomronmonnas reopus Y. lapsuHa.
CuHTeTHYeCKast TEOpHs SBOJIOINHU U €€ OCHOBHBIE MOJOXKEHHMS. OK-2
MuxkpoaBomonust. [Tonmysinus kak 3JeMeHTapHast eIMHHLA SBOJTIOLUH. | eHeTHYeCKHe OCHOBBI YBOJIIOLIUH. OK-4
OneMeHTapHbIe (aKTOpbI IBONOIHMH. EcTecTBEHHBIH 0TOOP — HANPABIIAIOMINI (PAaKTODP IBOJIIOLHH.
BupnoobOpa3oBanue Kak pe3ysibTaT MUKPOIBOJIOIHU
Tema 3.2. OcHOBHOE coJiep:kaHue 2
Maxkpo3Bo.onus. Teopernueckoe odyueHue: 2
Bo3nnkHoBeHHE H Makponsposronus. @opMel 1 OCHOBHBIE HanpasiieHHs MakpodBoiouu (A.H. Ceseprios). [lytu goctmxenus OK-2
pa3BuTHE JKU3HU HA ouosoruueckoro mporpecca. CoxpaHenne 0nopasHooOpasus Ha 3emiie. OK-4
3emae I'mnoTe3sl 1 TeoprK BOSHUKHOBEHNUS JKU3HM Ha 3emute. [1osBiIeHre epBhIX KIETOK M MX 3Boironus. [TpokaproTsr
1 9yKapHOThL. [IpoMCcX0Xk/IeHNE MHOTOKIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IAPCTB DYKapUOT
Tema 3.3. OcHoBHOE coiep:kaHue 2
Ipoucxoxaenneyenosexa | TeopeTuueckoe odyueHue: 2
— aHTPOIOreHe3 AHnTpornosorus — Hayka o 4enoBeke. CHcTeMaTHYeCKOe MOJI0KeHNe YesoBeka. CXO/ICTBO M OTIIMYMS YeNIOBEKa ¢ OK -2
XHUBOTHBIMH. OCHOBHBIE CTaIMH aHTPOIIOTeHE3a. DBOJIIOIMS COBPEMEHHOT'0 YeJIOBEKa. OK-4
YenoBeueckne packl M UX €IMHCTBO. Bpemst u myTH paccenenus yenoseka o riadere. [IpucnocodieHHOCT
YeJI0BeKa K Pa3HBIM YCIIOBHUSIM CPEbI
Paszgen 4. Dxoorus 18
Tema 4.1. Dxosioruueckue | OCHOBHOE coliep:kaHue 2
(dakTope! u cpeasl :xku3HN | Teopernyeckoe 0oyueHue: 2 OK - 1
Cpenpl oOuTaHNs OPraHU3MOB: BOJIHAS, HA3eMHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOpPTaHU3MeHHas. PU3HKo- OK -2
XMMHUYECKHE 0COOEHHOCTH cpeJ] 00MTaHuUs OpraHu3MoB. [IprcrocoOieHnst OpraHu3MOB K JKH3HH B Pa3HBIX CPEax. OK -7
ITonsTre skonorudeckoro pakropa. Kinaccudukamus sxonorndeckux hakropos. [Ipasmio muanmyma FO.
JIn6uxa. 3akon TonepantHoctu B. [llendopaa
Tema 4.2. Ilonyasiuus, OcHOBHOE coJiep:KkaHne 4 OK-1
coo0uiecTBa, 3kocucTeMbl | Teopernyeckoe 00yueHue: 2 OK -2
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Oxonoruyeckas XxapakTepUCTHKa BUA U NMOMYJIALUU. DKOJIOrHdeckas HUIIA BUA. DKOJOTHYECKHe
XapaKTepUCTUKH oy, CooOriecTsa 1 93KOCHCTEMBL. brorieHo3 1 ero cTpykrypa. CBsA3u MEXIy
opraau3Mamu B OnorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCHUCTEMBI: MIPOILYLCHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBoport BemecTB u HOTOK 3HEPTHH B 3KOcHcTeMe. Tpoduieckue ypoBHH

IIpakTHyeckne 3aHATHS:

Tpoduueckue nenu n cetrn. OCHOBHBIE TOKA3aTENHN YKOCUCTEMBI. bromacca 1 mpoayKims. DKOJIOTHIECKHE
MIUpaMUAbI 9HCell, OMoMacchl 1 3Hepruu. IIpaBuio nupamMuIs! SHEPTUH.

Pemenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHUH 110 IEPEHOCY BEIIECTBA U YHEPTUH B SKOCHCTEMAX C
COCTaBIICHHE TPO(PUUECKUX IeneH 1 NHpaMu OMOMacChl M SHEPTUH

OK-7

Tema 4.3. Buocdepa -
rJj100aJbHas

OcHOBHoOE cojiep:KaHHne

TeopeTnueckoe o0yueHmue:

IKOJIOTHYECKasi cucTeMa Buocdepa — xuBas ob6omouka 3emin. Pazsutne npeacrasienuii o onocdepe B Tpynax B.U. Bepranckoro. OK-1
OonacTu Ouocdepsl 1 ee KOMIOHEHTHI. JKiBoe BelecTBo 6rocdepbl U ero GpyHKIUH. OK-2
3aKOHOMEPHOCTH CyIecTBOBaHus Ouochepsl. OcobeHHOCTH Orochepsl Kak TI00aabHONH IKOCHCTEMBI. OK-7
JluHamu4eckoe paBHOBecue B buocdepe. KpyroBoporsl BenecTB 1 OMOre0XuMHYECKUE HUKIBL. [ 100anbpHbIe
9KOJIOTHUECKHE NTPOOIIEMBI COBPEMEHHOCTH

Tema 4.4. Bausnue OcHOBHOE coJiep:kaHue

AHTPONOTeHHBIX Teopernueckoe odyueHue: 8§ : ;

(paxTopoB Ha Ouocdepy AHTpOTIOTeHHbIE BO3JCHCTBHS Ha Onocdepy. 3arpsa3HeHHs KaK BUJ aHTPOIIOI€HHOT'O BO3JCHCTBHS. OK - 4
AHTpOMOTeHHbBIC BO3/IeCcTBUA Ha aTMochepy. Bo3aeiicTeus Ha ruapochepy. Bosaeiicteus na nutochepy. OK -7
AHTpOMOTEHHBIC BO3JICHCTBUSA Ha OMOTHYCCKHE COO0IIECTBA. Y IIIyOJICHHO U3YYaIOTCsI OTXO/IbI, CBSI3aHHBIC C K 1.1
OTIpe/IeIICHHON podeccreil/CrieaabHOCTRIO K 1' 5'
IMpakTHYecKHe 3aHATHS: K 1' 5'
[MpakTryeckoe 3ausiTue «OTX0JIBI IPOU3BOICTBAY MK 2: 1:
*B Tom uncie npodecCHOHAJBLHO-OPUEHTHPOBAHHOE COlePKaHUEe NPAKTUYECKOI0 3aHATHUS K 2.2,
[MpakTryeckoe 3ansTne «OTX01BI MPON3BOACTBAY. Ha ocHOBE (enepalibHOTO KIacCH()UKAIMOHHOTO KaTanora K 2.3,
OTXO0/I0B OTIPEIETISTh KJIACC OMTACHOCTH OTXO0JI0B; arperaTHoe COCTOSHUE U GU3MUYECKYIO (DOPMY OTXOZOB, K 4.3
oOpazyrommxcs Ha paboueM MecTe / Ha 3Tanax MpOU3BOACTBA, CBSI3aHHBIE C OPEIEICHHOM K 5.1
pogeccreil/ceuarbHOCTHIO

Tema 4.5. Bausinue OcHoBHOE coep:kaHue OK -2

COUMAJILHO- Teopernueckoe o0ydeHne: OK-4

IKOJIOTHYECKHX 310poBke U ero cocrapisttonre. GakTopbl, OJIOKHUTEIHHO W OTPULATENLHO BIMSIONINE HA OPIaHU3M YeJIOBeKa. OK -07

(akTopoB Ha 310pOBbe [TpoGnema TEXHOTEHHBIX BO3/ICHCTBHUI Ha 3/J0POBbE YEIOBEKA (IIIEKTPOMArHUTHBIE TTOJIsI, OBITOBAsT XUMUS, OK -08

yejl0BeKa M30BITOYHBIE IITYMBI, PAUAIHs U T.I1.). AJantanys opraHu3Ma 4elioBeka K (akTopaM OKPYKaroliei Cpeibl. OK -09
[puHIune! popMupOBaHUS 310pOBhecOeperaronero noseaeHns. duzndeckas akTHBHOCTD U 30POBEBE. TIK 1.1.
buoxuMuueckue aclieKTbl pallMOHAIBHOTO MUTAHUS TIK 1.2.
JlaGopaTopHble 3aHATHUSA: IIK 1.5.
JlaGoparopnas paboTa Ha BEIOOD: IIK 2.1.

K 2.2.

1. JlaGoparopuas pabora «YMCTBEHHas pabOTOCIOCOOHOCTEY
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OBnajieHHe METOAaMH OTIpEeIeIICHUsI [T0Ka3aTeNle YMCTBEHHOH paboTocrocoOHOCTH, 00BSICHEHNE MTOTYIEHHBIX
pe3ynbTaToB U (opMynupoBaHUE BEIBOIOB (IIMCHMEHHO) C HCIIOJIB30BAHNEM HAYIHBIX MMOHATHH, TEOPHI M 3aKOHOB

2. Jla6oparopHas paGoTa «BiusHne aOHOTHIECKUX (AKTOPOB Ha YENOBEKA (HU3KHE M BHICOKHE
TeMIepaTyphl)»
W3yyeHne MexaHN3MOB aJlaliTAllMy OPraHU3Ma YeIoBeKa K HU3KHM M BBICOKHM TEMIIEpaTypaM u 00bsICHEHHE
MOJYYEHHBIX PE3YJIBTaTOB U (DOPMYJINPOBAHUE BBIBOJOB (MIMCHMEHHO) C UCTIOJIb30BAaHUEM Hay4HBIX MOHATHMH,
TEOpHH U 3aKOHOB

*B ToM uncie npogeccHoOHAILHO-OPUEHTHPOBAHHOE COJdepKaAHUE JTJa00pPATOPHOI0 3aHATHS

B kauecTBe TpUITEpOB CHIKAIOMINX PAOOTOCIIOCOOHOCTh MCIIOIb30BaTh YCIOBHUS OCYIIECTBICHUS
podeCcCHOHANBLHOMN NESITENHOCTH: IIIYM, TeMIlepaTypa, Gu3ndeckas Harpys3ka u T.J.

KonTpoabnas pabora

TeopeTquCKMe ACIICKTBI 3KOJIOTUH

IpodeccHoHaNbLHO-OPHEHTHPOBAHHOE COJEPKAHNUE (COePIKAHNE IPUKIATHOTO MOIYJIs)

Pasznen 5. buoJsorust B ;)kU3HU

Tema 5.1. BuoTrexHoJ0ruu
B KM3HHM KaKJI0I0

OcHOBHOE CoJICpKaHuE

TeopeaneCKoe CcoaepKaHue:

BuoTexHoNOTMsA KaK HayKa U Mpou3BoAcTBO. OCHOBHBIC HAIIPABJICHUS COBPEMEHHONH OMOTEXHOIOTHH. MeToIbI
o6unoTexHoIOruu. OOBEKTHI OMOTEXHOJIOTHU. DTHKA OMOTEXHOJIOTMICCKUX M TeHETHYCCKIX KCIICPHUMEHTOB.
[IpaBuia moncka U aHANMA3a OMOAKOJIOTHICCKON HHOOPMAITIH U3 PAa3INIHBIX HCTOYHUKOB (HAyYHAs U YIeOHO-
HayJHas JUTEPaTypa, CpeACcTBa MaccoBOr mHGopMaImH, ceTh IHTepHEeT U ApyTHe)

IIpakTHyeckne 3aHATHS:

Keiicpl Ha aHaINM3 HHPOPMALIMU O HAYYHBIX JOCTIDKCHHAX B 00JIACTH TEHETHYSCKUX TEXHOJIOTHI, KICTOYHON
WHXXEHEPHH, IMIIEBbIX OMOTEXHOJOTHil. 3alnuTa Kelca: peACTaBIeHHe Pe3yIbTaTOB PEIICHHS KEeHCOB
(BBICTYIUTCHUE C TIPE3EHTAINECH)

*B TomM uncie npodecCHOHAJBLHO-OPUEHTHPOBAHHOE COlePKAHUEe NPAKTUYECKOI0 3aHATHUS

Tema 5.1 obs13aTenbHa 7151 M3YYEHUS CTYICHTaMU BCeX Mpodeccuii/criermaabHoCTe

Tema 5.2.1. BUoTexH0JIOTHM B IPOMBILLJIEHHOCTH (VI YKPYIIHEHHBIX rpynn npodeccuii/cnenuaiasnocreii 07.00.00, 08.00.00, 13.00.00,

14.00.00, 18.00.00, 20.00.00,
54.00.00 (xpome 54.02.07)

21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00, 38.00.00, 43.00.00, 46.00.00, 53.00.00,

IIK 2.3.
I1K 4.3.
MK 5.1.

Tema 5.2.1. buorexHoaorun
B NPOMBIIIJIEHHOCTH

OcHOBHOe cofiep:KaHue

I

I[IpakTyeckue 3aHATHSA:

IPa3BHTHE IPOMBINUIEHHOH OMOTEXHOJIOTHII 1 €e IPUMEHEHHE B )KU3HH YEJIOBEKa, MOMCK M aHAJIN3 HHPOPMAIUU U3
pa3IMYHbIX HCTOYHUKOB (Hay4Has U y4eOHO-Hay4Has JIUTepaTypa, CpeACTBa MaccoBoi HHpopMaluu, ceTb ViHTepHeT

i1 IpyrHe)
Keticel Ha aHaMM3 HHPOPMAIIMH O PA3BUTHH MPOMBIIIJICHHOW OMOTEXHOIOTHH (110 TpyIIam)

Bamura keiica: [IpencraBiaeHne pe3ybTaToB PENICHHUS KeHCOB (BBICTYIUICHHE C MIPE3CHTAINEH)

Tema 5.2.2. CouuajbHO-ITUYECKHE ACTEKTbI OMOTEeXHO0ruii (/11 yKpPYNHEHHBIX rpynn npodeccuii/cnenuanabuocteii 38.00.00, 39.00.00,

40.00.00, 42.00.00, 50.00.00,

51.00.00, 52.00.00, 53.00.00, 55.00.00, 57.00.00)

OcHOBHOE CoJIepKaHue

l'[paKTuqecmle 3aAHATUHA:

I = N

OK-1
OK -2
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Tema 5.2.2. CounajibHO-

DTUYECKHE aCICKThI pa3BUTUA OHMOTEXHOJIOTHH 1 MNPUMCHCHHUE UX B )KU3HU YCJIOBCKA, TIOUCK U aHAJIN3

OK-4

ITHYECKHE ACTIeKThI nH(pOpManNH U3 Pa3NUYHBIX HCTOYHUKOB (HaydHas U ydeOHO-HAaydHas JINTEPATypa, CPEACTBA MACCOBOM 2 K 2.2.

OMOTEeXHOJIOTHii nHpopmanuy, cetb HTEpHET U 1pyTrHe) K 2.3.
Keticpl Ha ananm3 nHPOpMAIINHN 00 YITHIECKHUX ACMIEKTaX pPa3BUTHS OMOTEXHOJIOTHH (10 TpyIHaMm) K 4.3.
3amura keiica: [IpencrapneHne pe3ybTaToB PENICHNs KeiicOB (BRICTYIUICHHE C MPE3CHTAINEH) 2 IK 5.1.

Tema 5.2.3. BHOTeXHOJOTMH M TeXHHYECKHe CHCTeMbI (ISl YKPYNHEHHBIX rpynn npogeccuii/cnenunaibuocreii 05.00.00, 09.00.00, 4

10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)

Tema 5.2.3. OcHOBHOE coJep:KaHHe 4 OK-1

BuorexHonoruu u IpakTHyecKue 3aHATHS: 4 OK-2

TeXHUYeCKHe CHCTeMbl Pa3BuTne OMOTEXHOJIOTHIA C MPUMEHEHNEM TEXHUUECKNX CUCTEM (OMOMHKeHepus, OMonHpOopMaTKa, OMOHUKA) U OK-4
UX MIPUMEHCHNE B )KU3HU YEJIOBEKA, MOUCK M aHATH3 HHPOPMAINY U3 Pa3IHIHBIX HCTOYHUKOB (Hay9IHAS U y1eOHO- 2 MK 1.1.
HayJHas JUTEpaTypa, CpeACcTBa MaccoBOr HH(OpMAIH, ceTh IHTEepHET U ApyTHE) K 1.2.
Keiicel Ha aHanM3 nHpOpPMANUMHU O Pa3BUTHH OMOTEXHOJIOTHI C TPUMEHEHHEM TEXHHYECKHUX CHCTeM (10 IpyIIam) IIK L.5.
3amura keiica: [IpencrapneHue pe3ynbTaToB peHIeHUs KeiicoB (BBICTYIUICHHE C IPe3eHTaINei) 2

IIpomexyTounas 3ayeT

aTTecTanus no 2

JAUCHHUTIIIHHE

Bceero: 68
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O TIPEJIMETA
3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHn 0
Y4eOHbIi peaAMeT peau3yeTcsi B KaOMHETe €CTECTBEHHOHAYYHBIX JTUCIUTUIHH.

O6opynoBanue kabwHeTa (J1abopaTopuu) B COOTBETCTBHH C PacmopspkeHHeM JeKaHa

dakynapTera CITO Ne 212-68-04/23 ot 27.01.2023 1.

3.2. UndopmanmonHoe odecreyeHne 00y4eHus
Ilepeyennb yueOHbIX M3aaHuii, UHTEepHET-pecypcoB, 10NMOJTHUTEIbHOI JUTEPATYPbI
OCHOBHbIE UCTOYHUKHU:

1 buonorus : yueOHUK U PAKTUKYM JJIsl CPEAHEr0 MpoQeccuoHanbHOTro oopa3zoBanus / B.
H. Speirus [u ap.] ; nox pexakuueii B. H. SIppiruna. — 2-e uzn. — Mocksa :
UznatensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccuonansuoe obpazosanue). — ISBN
978-5-534-09603-3. — TekcT : anexkrponHbI // O6pazoBaTensHast miardopma FOpai
[caiiT]. — URL.: https://urait.ru/bcode/511618

2 OOyxos, J. K. buonorusi: kneTku u TKaHH : yueOHOE MOCOOHe JIJIsl CPEAHETO
npodeccuonansHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-¢ u3j.,
nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. — 358 ¢. —
(ITpoeccronansuoe oopazoBanue). — ISBN 978-5-534-07499-4. — TexcrT :
anekTpoHHbIN // O6pazoBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516336

JlonoTHUTEIbHBIE NCTOYHHUKH:

1 buonorus : yuebnuk [yt CI10] / H. B. YeGwimies [u ap.] ; pea. H. B. YUeObrmies. - 15-¢
u31., ctep. - Mocksa : Akanemus, 2020. - 448 c. : puc., Tab:x. - (IIpodeccuonanbuoe
oOpa3zoBanue. O0meobpazoBaTenbHbIEe AUCIUIUINHBI). - bubnuorp.: c. 442, - ISBN 978-
5-4468-9203-7 : 1486.38 p. - TeKCT : HEMOCPEICTBEHHBIH.

NuTepHeT-pecypcesr:

1 FOCYI[apCTBCHHaSI O6pa30BaTeJ'IBHaH nnaT(bopMa «Poccuiickas QJICKTPOHHA IIKOJIa». -

URL.: https://resh.edu.ru/
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KoHTposib 1 OIlEHKa pe3ynbTaTOB OCBOCHUS Y4E€OHOrO IpeIMeTa pacKpbIBAIOTCS uYepes3
JTUCIUTUTMHAPHBIE Pe3yIbTaThl, HANPABJICHHBIE HA (OPMHUPOBAHUE OOIIUX U POPECCHOHATHLHBIX

KOMHeTeHHI/Iﬁ I10 pasjgciiaM U TEMaM COACPKaHHUA yqe6Horo Marcpualia.

O0mas KoMneTeH U Pa3znen/Tema Tun oneHOYHBIX MepONPHATHIA
Pazpnen 1. Kiterka — cTpykTypHO- KonrponbHas padora «MoneKynspHbIA
(pyHKIHOHATbHAS eAMHHLA YPOBEHb OPTaHHU3AIMH )KUBOT O
KHBOTO
OK 02 Buonorns xak Hayka. Ob6mas 3anoiHeHne TaOIHUIEI C OITMCAHUEM METOIOB
XapaKTEePUCTHKA KU3HU MHKPOCKOIIMPOBAHUS C UX JOCTOMHCTBAMH U
HEIOCTaTKaMH.

3amomHeHne TaOMUIH «BKITa yaeHBIX B
pa3BUTHE OHOIOTHNY

3anoaHeHHe CPaBHUTEIbHON TaOIUIIBI
CXOJICTBA M PA3JIUYUI )KUBOTO U HE )KHBOTO

OK 01 CTpyKTypHO-(QYHKIHOHAIEHAS OuenuBaemasi AUCKyCCHUs IO BOIpocam
OK 02 opraHu3anys KIETOK JIEKLINU
OK 04 Pa3paboTka MeHTaIbHOM KapTh 10

Ki1acCH(MKAINU KJIETOK U UX CTPOCHHIO Ha
NPO- U DYKapUOTHYECKUX U IO [[aPCTBaM B
MHHH TPyIIax

BerInosHeHue U 3ammuTa 1a00paTOpPHBIX padoT:
«CTpoeHue KJIeTKH (pacTeHHs, )KUBOTHBIE,
TpuObI) U KICTOYHBIC BKIIOYCHHS (Kpaxmad,
KapOTHHOUJIBI, XJIOPOIUIACTHI, XPOMOILIACTHI )»
[Mpaktuueckoe 3ansatue. [pencrapieHne
YCTHBIX COOOLICHHH ¢ Mpe3eHTalueH,
MOATOTOBJICHHBIX MO MEPEYHIO HCTOYHUKOB,
PEKOMEHJOBaHHBIX MPEroaBaTeIeM

OK 01 CrpyKTypHO-(pyHKIIMOHAIIbHBIE OpOHTANIBHBIN 0IIPOC
OK 02 (haxkTOpBI HACTIECTBEHHOCTH PaspaboTka rioccapus
OK 08 Pemenue 3a1a4 Ha onpesiesnieHne

MTOCTICTOBATEIEHOCTH HYKJICOTH/IOB,
AMHHOKHCIIOT B HOPME U B CIy4ae U3MCHCHUS
nocienoBareabHocT HykieotuoB JHK

OK 02 OOMeH BellecTB U MpeBpalieHe DpOoHTABHBIN OIPOC
SHEPTHH B KJICTKE 3aroaHeHNe CPaBHUTEIBHON TaOIHUIIBI
XapaKTEepUCTUK THIOB 0OMEHA BEIECTB
OK 02 JKn3HeHHBIH UK KJIIETKA. MUTO3. OO6cyxIeHne 0 BOIIpOocaM JEKIIHU
OK 04 Meiios Pa3paboTka neHTHI BpeMEHH KU3HECHHOTO
LIMKJIa
Pazpnen 2. Crpoenne u pyHKUUM KonrponbHas padora “Crpoenue 1 QyHKINH
OpraHu3ma opranusma’
OK 02 Crpoenue opranusma OneHuBaemast JUCKYCCHs
OK 04 Pa3paboTka MeHTaIbHOM KapThl TKaHEH,

OpPraHOB U CHCTEM OPTaHOB OPTaHU3MOB
(pacTeHus1, )KUBOTHBIE, YEJIOBEK) C KPATKOU
XapaKTepUCTHKOHN UX QYHKIHIHA

OK 02 DopMBbl pa3MHOKEHUSI OPIraHU3MOB DpOoHTANIBHBIN 0IIPOC

3anonHeHne TaOJIUIBI ¢ KPaTKOH
XapaKTepUCTHKOH 1 mpuMepaMu Gpopm
Pa3sMHOKEHHUS] OPraHU3MOB

OK 02 OHTOTEHe3 PaCTeHUH, )KUBOTHBIX U Pa3paboTka neHTHI BpeMEHH ¢

OK 04 YeloBeKa XapaKTEPUCTUKOM dTATIOB OHTOTeHE3a
OTJIEIbHOM TPYIIOHN )KUBOTHBIX U YEJIOBEKA 110
MUKPOTPYTIIIamMm
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Tect/ompoc

CocraBiieHUE KU3HEHHBIX [IUKJIOB PACTEHUM
o otenaM (MOXOBH/IHbIE, XBOIIEBUIHBIE,
MarnopOTHUKOBHIHBIE, TOJIOCEMEHHBIE,

MOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTHU HACJeJOBAHUSA PazpaboTka rioccapus
OK 04 OpOHTAIILHBIN OIIPOC
Tect 1o Bompocam Jexuuu
Pemenue 3anau Ha onpezaeneHue
BEPOATHOCTH BO3ZHUKHOBEHUS
HACJIECTBEHHBIX MPU3HAKOB PH MOHO-, JH-,
TIOJTMTHOPUIHOM M aHAIN3UPYIOLIEM
CKpEIINBAHNH, COCTABICHHE
TCHOTHUIIMIECKUX CXEM CKpPEIIUBAHNUS
OK 01 CrenIeHHOE HAcIeI0BaHUE Tect
OK 02 MIPU3HAKOB PaspaboTka rimoccapus
Pemenne 3ama4u Ha onpeneneHne
BEPOSATHOCTU BO3HUKHOBEHHUS
HACJIeICTBEHHBIX IPU3HAKOB MPHU
CIIETIJICHHOM HacJIeIOBaHUM, COCTAaBIICHHUE
TeHOTHIINYECKHUX CXEM CKPEUTBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHYHBOCTH Tecr.
OK 02 Pemrenue 3aa4 Ha onpeaeneHUe TUIA
OK 04 MyTallU{ IIPU NIepeiade HacaeICTBEHHbIX
HPU3HAKOB, COCTABJIEHUE TCHOTUINNIECKUX
CXEM CKpEIIMBaHUS
Pa3nea 3. Teopus 3BoJI0OUM KontpomnbHas pabora “TeopeTndeckue
ACITIEKTHI YBOJIIOIIH KHU3HU Ha 3emiie”
OK 02 HcTropust 3BOIOLMOHHOTO YYEHUSI. OpOoHTANBHBIN 0IpOC
OK 04 MukposBosrouus Pa3paboTka riroccapus TepMHHOB
Pa3paboTka JeHTHI BpeMEHH Pa3BUTHS
SBOJIIOI[IOHHOTO YYECHUS
OK 02 Maxkpossomonusi. Bosunknosenne 1 |OueHuBaeMasi AUCKYCCHS: UCTIONb30BaHHE
OK 04 pa3BUTHE KU3HU Ha 3eMIie apryMeHTOB, OMOJIOTHUYECKOH TEPMHHOJIOTHH U
CHMBOJIMKH JJIsI IOKa3aTeNbCTBA POJICTBA
OPTaHM3MOB PA3HBIX CHCTEMATHYECKUX TPYHIT
PazpaboTka IeHTHl BpeMeHN BOZHUKHOBEHUS
Ppa3BUTHS XKHU3HU HA 3emIe
OK 02 [Ipoucxoxaenne yenoBeka — DpOoHTABHBIN OIPOC
OK 04 AQHTPOTIOTEHE3 Pa3paboTka JIeHThl BpeMEHU POUCXOXKICHUS
YyeJoBeKa
Paznea 4. JkoJiorus
OK 01 Okonorndeckue GaKTOPHI H CPEIbI Tect 1o 3KoJOTHYECKUM (haKTOpaM H cpelam
OK 02 JKU3HU ’KU3HU OPTaHU3MOB
OK 07
OK 09
OK 01 [Momynsust, coobmiecTBa, 3kocucTeMsl |CocTaBIeHHE CXeM KPYTOBOPOTa BEIIECTB,
OK 02 HCTIONB3YS MaTepPHAaIbl JIEKIINU
OK 07 Pemenne npakTHKO-OPHEHTHPOBAHHBIX
pacyeTHBIX 3a/IlaHHH 110 IEPEHOCY BEIIECTBA U
SHEPIruU B 3KOCUCTEMAX C COCTABICHHE
TpopUIeCKUX menei 1 mupamMug ONoMacchl 1
SHEPTUH
OK 01 buocdepa - rmobGanpHast OneHuBaemas IUCKyCCUS
OK 02 9KOJIOTUYECKAsk CUCTEMA Tecr
OK 07
OK 01 Bnusaue antponoreHssix gakropo | Tecr
OK 02 Ha 6uoctepy [paktryeckas padora “OTX0bI
OK 04 MIPOU3BOJCTBA”
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OK 07

MK 1.1.

MK 1.2.

IIK L.5.

IK 2.1.

MK 2.2.

IK 2.3.

MK 5.1.

OK 02 Bnustaue conpansHo-3K010rHueckux |OueHuBaeMas JUCKYCCHsS

OK 04 (hakTOpOB Ha 3/J0POBBE YEIOBEKA Brinonnenue nabopaTopHoii paboThI Ha

OK 07 BEIOOD:

MK 1.1. "YMcTBeHHast paboTOCIIOCOOHOCTB",

MK 1.2. "BnusiHne abnoTHyecknx (pakTopoB Ha

IIK L.5. YeJloBeKa (HM3KHE M BBICOKHE TEMIIEpaTypsbl)”

Paspea 5. BuoJiorust B :KU3HU 3amuTa Keifca: MpecTaBIeHHE Pe3yIbTaToB

pemIeHus KeiicoB (BBICTYIICHUE C
npe3eHTanuen)

OK 01 buortexHonoruu B KU3HU KaXXA0T0 BrinosHeHUe Kelica Ha aHaTH3 HHQOPMAITHH O

OK 02 HayYHBIX JOCTI)KEHHSAX B 00JIaCTH

OK 04 TeHEeTHYCCKUX TEXHOJIOTUH, KJICTOYHOM

TIK 1.1. HWH)XCHEPUH, MUIIEBEIX ONOTEXHOIIOTHH (TI0
TpyIaM), IpeICTaBICHHE Pe3yIbTaTOB
peIIeHus KelHCoB

OK 01 [TpompbInieHHast OMOTEXHOJIOTHS BrinosHeHUE Kelica Ha aHaTN3 HHQOPMAITHH O

OK 02 Pa3BUTUH NPOMBILIUIEHHONH OMOTEXHOJIOTHH (I10

OK 04 rpymnam), IpeAcTaBlIeHUe Pe3yIbTaToB
pelIeHus KeHCoB

MK 1.2.

IK 1.5.

OK 01 ConuanbHO-3THYECKHE aCTIEKTHI BeinosiHenue keiica Ha aHanu3 HHGOPMAIK

OK 02 OHOTEeXHOJIOTHH 00 3THYECKUX aCHEeKTaX Pa3BUTHS

OK 04 OMOTEeXHOJIOTHH (10 IpyMIam), IpeACcTaBICHNE

K 2.1. pe3yJIbTaTOB pelIeHUs! KecoB

K 2.2.

[K 2.3.

OK 01 buoTtexHonorun u TeXHUUECKUE BrmoHeHue kelica Ha aHATN3 HHQOPMAIIIH O

OK 02 CUCTEMBI Ppa3BUTHsI OMOTEXHOJOTHIA C IPUMEHEHIEM

OK 04 TEXHUYECKUX CHUCTEM (TI0 rpyIIam),

K 4.3. MIPEeJICTaBJICHUE PE3yIbTATOB PEUICHUS KEHCOB

K 5.1.
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