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OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBEHOI'O
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CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPE/IMETA

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEJIMETA



1. O0mas xapakTepucTHKa pado4eil nporpaMMsl 0011e00pa30BaTEJIBLHOI0 Yy4e0HOI0 MpeaMeTa
«buonorus»

1.1. MecTOo IMCUMIVIMHBI B CTPYKTYpe oOpa3oBaTeibHOM nporpammbl CITIO

O6meo0Opa3oBaTenbHblil yueOHbIN mpenMer «buonorus» u3yudaercss Ha 0a30BOM YpOBHE B
001e00pa3oBaTeIbHOM LUKJIE Y4EeOHOro IUIaHa OCHOBHOW NpPOQeCcCCHOHATBHON 00pa3oBaTeIbHOM
nporpammsl 1o npodeccun: 09.01.03 Oneparop HHGOPMAIIMOHHBIX CHCTEM H PECYPCOB

1.2. Ilesu U IUIAHUPYeMble pe3yJbTaThl 0CBOECHHSI Y4eOHOI0 NpeAMeTa:

Heas: QopmMupoBaHue Yy CTYIEHTOB TMPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHM3aliK KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHATHUS PEIICHUN B OTHOLIEHUU 00BEKTOB
KUBOUW MPUPO/BI U B IPOU3BOJCTBEHHBIX CUTYaLUsX.

3apaun:

1) cpopmMupoBaTh NOHUMAHUE CTPOCHHUS, MHOT0OOPa3Hsi U OCOOCHHOCTEH KHUBBIX CUCTEM Pa3HOI'0
YPOBHSI OpraHU3allid, 3aKOHOMEPHOCTEH NpPOTeKaHUsi OMOJIIOTMYECKUX IPOIECCOB M SIBICHHH B
OKpY>Kalollle CpeAe, UEJOCTHOM HAayYHOM KapTUHBI MHpPA, B3aUMOCBS3M W B3aHMMO3aBUCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUsS ONPEACNATh KHUBBIE OOBEKTH B MPUPOZAE; NPOBOIUTH HAOIIONEHUS 32
HKOCUCTEMaMHU [IJIsl BBISBJICHHSI €CTECTBEHHBIX M AQHTPOINOTCHHBIX H3MEHEHHH, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEACHHUS MPOCTEHIINX OHOJIOTMYECKHX SKCIEPUMEHTAIBHBIX
MCCIICIOBAaHHH C COOJIOJICHUEM TPaBHII OE30IACHOTO OOpaIieHus: ¢ 00BEKTaMU U 000PYIOBaHHEM;

4) pa3BUTh YMEHHUS HCIIOJNb30BaTh HMH(OPMALUIO OMOJOTHYECKOTO XapakTepa U3 Pa3IMYHBIX
HCTOYHUKOB;

5) copMupoBaTh YMEHMSI IPOrHO3UPOBATH MOCIEACTBUS CBOEH AEATEIIbHOCTH MO0 OTHOIIEHUIO K
OKpY’Karolen cpezie, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTh M COOJIOATh MEPhI MPOPUIAKTUKHI
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKH U TEXHOJIOTHH B
MPAKTUYECKON JEATeNbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTHH u
arpoOMOTEXHOJIOTHA.

1.3. Tlnanupyemble pe3yJbTAaThl OCBOEHHS 001€00pPa30BaTEe/IbHONW JUCHMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue npeameTa uMmeet npu popmupoBanuu U pazsutuu OK u ITK
JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MporpaMMbl 0 buonoruu Ha ypoBHE cpeqHero oOIiero

00pa30oBaHMs JOCTUTAIOTCS B €AMHCTBE YU€OHOH M BOCIIUTATENBHOMN JESITEIbHOCTH B COOTBETCTBHUHU C
TPAJULUMOHHBIMA POCCHUMCKMMH COLIMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWJIaMH M HOPMaMu TOBEJAEHUS U CIOCOOCTBYIOT TIpolieccaM
CaMOII03HaHUs1, CAMOBOCIIUTAHMSI U CaMOPa3BUTHSL, (POPMUPOBAHMS BHYTPEHHEN MO3UIIUH IUIHOCTH.

Konn IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCIHUIIIHHBI

HAaHMEHOBaHHe

$opmupyembix MertanpeamMeTHbI€, THYHOCTHbIE Ipeamernbie

KOMIIEeTCHIUH
OK 01. Beibupats B yacTu TPyA0BOI0 BOCIIUTAHMS: c(OpMHUPOBAHHOCTH 3HAHUI O MeCTe U
CHOCOOBI PELICHHUs - TOTOBHOCTb K TPYIy, OCO3HAaHUE PO OMOJIOTHH B CHCTEME HayYHOTO
3a1a4 LIEHHOCTHU MacTepCTBa, TPYI0I00ue; 3HaHUs; QYHKIHNOHAIBHOM
npoeCCUOHATIBHON | - TOTOBHOCTh K aKTUBHOM JESTEILHOCTH | TPAMOTHOCTH YeJIOBeKa [Tl PeIICHHS
JESATEIIBHOCTH TE€XHOJIOTMYECKON U COLMAIBHON AKHU3HEHHBIX Mpo0IeM;
IPUMEHUTEIBHO K HaMpaBJICHHOCTH, CIOCOOHOCTh




Pa3IINIHBIM
KOHTCKCTaM

WHUIIUHPOBATH, INIAHUPOBATH U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO
JIeSATEeTbHOCTb;

- HHTEPEC K pa3InuHbIM cepam
po(hecCHOHATTLHOM e TEIILHOCTH,
OBnajieHue YHUBEPCATHbHBIMHA YICOHBIMH
MO3HABATEJIbHBIMU JICHCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUA:

- CAaMOCTOSTEJIBHO (POPMYyITUPOBATH U
aKTyaJIM3UpOBaTh MpoOIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAHABJIMBATh CYIIECCTBEHHBIN IIPU3HAK
WJIM OCHOBAHMS JIJIsi CPaBHEHUS,
Kiaccuukanuu u 0000IICHHS;

- OTNIPEACIIATH 1NN AEATEIHHOCTH,
3aJ1aBaTh MapaMeTPhbl U KPUTEPHH UX
JIOCTHOKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pACCMATPUBAEMBIX
SIBJICHHSIX

- BHOCUTH KOPPEKTHUBHI B JICATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YyIbTaTOB
1[EJISIM, OLICHUBATh PUCKHU MOCIIEICTBUM
JEATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIILJICHHUE ITPU
pelIeHUH KU3HEHHBIX MPoOiieM

0) 0a30BbI€ HCCIEI0BATEIbCKHE
nefcTBUSA:

- BIIQJIETh HaBBIKAMU y4eOHO-
HCCJIEI0BATENBCKON U POEKTHON
JEeSTENIbHOCTH, HAaBBIKAMU Pa3peleHHs
npo0Jem;

- BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIE
CBSI3U U aKTYyaJIM3UPOBATh 3aj1auy,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHus,
HAXOJUTh aPTyYMEHTHI JIIs
JIOKA3aTeIbCTBA CBOUX YTBEPKICHHM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH
pelIeHus;

- aHAJIM3UPOBATH MMOTYYEHHBIE B XOJIE
peIIeHuUs 3aJa4u PE3YIbTaThI,
KPUTHYCCKH OI[CHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh
W3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh NMEPEHOCUTH 3HAHUS B
MO3HABATEJIPHYIO U MPAKTHYECKYIO
00JacTH KU3HEIEATEILHOCTH;

- YMETh HHTETPHUPOBATh 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh
OpPUTHHAIILHBIC TTOJXO/IbI U PEIICHUS;

- CIMIOCOOHOCTD UX UCITOJIb30BAHUS B
IIO3HABATEJILHOU U COLMAJIbHOW NTPAKTHUKE

c(OPMUPOBAHHOCTH YMEHUS
PacKpbIBaTh COJIEpPIKaHNE
OCHOBOIIOJIAraIONIMX OMOJIOTHUECKUX
TEPMHUHOB U TIOHATUH: )KU3Hb, KIIETKA,
TKaHb, OpT'aH, OPTraHu3M, BU/I,
HOIYJISALIHNSL, SKOCUCTEMA, OHOLIEHO3,
ounochepa; merabomusm (0OMeH
BEIIECTB U MIPEBpaIlCHHE SHEPTUN),
romMeocras (CaMOoperymisnus),
OmocuHTE3 OeIKa, CTPYKTYpHAs
OpTraHMU3aIHs )KUBBIX CUCTEM,
JUCKPETHOCTh, CAaMOPETYJISAIHS,
CaMOBOCIIPOM3BEICHHE
(pempoayKIys), HaCJIeCTBEHHOCTb,
U3MEHYUBOCTb, YHEPTO3aBUCHMOCTD,
POCT M pa3BUTHE, yPOBHEBAs
OpTraHH3aIHS;

c(hOpMUPOBAHHOCTH YMEHUS
PacKpbIBaTh COJICPIKAHUE
OCHOBOTOJIAraroux ONOJIOTHYECKIX
TEOPUI U TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallUOHHOM,
3BOJIIOLIMOHHOM, IPOUCXOKIACHUS
JKU3HU U Y€JIOBEKa;
c(hOPMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATAIOIINE
OHMOJIOTUYECKHE 3aKOHBI 1
3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunoga, 3.
Iexkens, @. Mromnepa, K. bapa),
TPaHUIbI UX TPUMEHUMOCTHU K KUBBIM
CUCTEMaM;

npUOOpeTEeHNE ONbITa TPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHMS, UCTIOJIb3YEMBIX B
OMOJIOTHH: HAOIIONEHNS U ONUCAHUS
KUBBIX CUCTEM, MIPOLIECCOB U
SIBJICHUH; OPTaHU3AINH U TIPOBEACHHUS
OHMOJOTUYECKOT0 HKCIIEPUMEHTA,
BBIJIBHDKCHUS THUTIOTE3, BBISBICHUS
3aBUCHMOCTH MEXy UCCIIECTyEMbIMU
BEITUYMHAMH, OOBSICHEHUS
MOJIYYEHHBIX PEe3yJIbTaTOB U
(hopMyITHpOBaHHMSI BBIBOJIOB C
WCIOJIb30BaHNEM HayYHBIX TIOHSATHUH,
TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHUS
BBIJICIISITH CYIIICCTBCHHBIE TIPU3HAKU
BHUPYCOB, KJIIETOK MTPOKAPUOT U
9yKapuoT; OJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OHOreoleHO30B 1 SKOCUCTEM;
0COOCHHOCTH MPOIIECCOB 0OMEHa




BEILIECCTB U MPEBPAICHUS SHEPTHU B
KJIIETKE, (DOTOCHHTE3a, IIACTUIECKOTO
U DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHT03a, Mei03a,
OILJIOJIOTBOPEHHUSI, PA3BUTHUS U
Pa3MHOXCHHUS, HHIUBHUIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOIEHE3a),
O0pBOBI 3a CYyIIIECTBOBAHME,
€CTECTBEHHOT'0 0TOOpa,
BU1000pa30BaHUs,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K
cpezne oOMTaHUs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOITOTEHHBIX U3MECHCHUH B
IKOCHCTEMaX CBOSH MECTHOCTH,
KPYrOBOpPOTa BEIIECTB U
npeBpalieHne YHepruu B ouocepe;
c(OPMHUPOBAHHOCTh YMEHUS PEIIaTh
OuoJIOTHYEeCKHe 3a7auu, COCTABIATh
TCHOTHITINYCCKHUE CXEMBI
CKpEIIMBAHHUS ISl Pa3HBIX TUIIOB
HACJICIOBaHHS TTPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMBI
HIepeHOca BEIIECTB U DYHEPTUHU B
9KOCUCTEMaX (LIeTH MUTaHMUs,
TTUIIEBHIE CETH)

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajamn3a u
MHTEPIPETALNH
uH(pOpMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 33124
npodecCHOHATBHON
JeATETbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT' 0
TO3HAHMSA:

- c(hopMUPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U
00I11eCTBEHHOHN NMPaKTHKH, OCHOBAHHOTO
Ha JTHAIIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOU U
YUTATENHCKOH KYJBTYPBI KaK CpE€ACTBa
B3aUMO/JICHCTBUS MEXTY JTIOIBMU U
IMMO3HaHHA MUpPaA,

- 0CO3HAHHE [IEHHOCTU HaY4YHOM
ACATCIIBHOCTH, TOTOBHOCTH
OCYILECTBIISATh POEKTHYIO U
UCCIIEIOBATEIIbCKYIO AESITeIbHOCTD
WHIWBHUIYAJIILHO U B I'PYIIIIC,
OBnajieHne yHUBEPCATbHBIMHU YU€OHBIMU
II03HaBaTCJIIbHBIMHU }IGI\/'ICTBI/ISIMI/IZ

B) padorta ¢ nHdopManmeii:

- BJIaACTh HAaBbIKaMHU IMOJIYYCHHA
nH(pOpPMAIIUK U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEJILHO OCYIIECTBIISATh
MIOUCK, aHAJIN3, CUCTEMAaTU3aIIIO 1
UHTEpHpEeTalni0 HHPOPMALUU

c(OpMUPOBAHHOCTh YMEHUI
KPUTUYECKH OLIEHUBATh UH(OPMAIIHIO
OHMOJIOTMYECKOI0 COJIep/KaHus,
BKJIIOYAIOIIYIO NICEB/IOHAYYHBIE
SHAaHUA U3 pa3JINIHbIX HCTOYHHUKOB
(cpencTBa MaccoBoit MH(popMaIuy,
Hay4YHO-TIONYJISIPHBIE MaTepUaIIbl);
UHTEPIPETUPOBATH ITHUYECKHE
ACIICKTbI COBPCMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ
B OMOJIOTHH, MEMLINHE,
OMOTEXHOJIOTHH; PACCMATPUBATh
r7100aIbHbIE HKOJIOTHYECKUE
MpoOJIEMbI COBPEMEHHOCTH,
(opMHUPOBATH MO OTHOILIEHHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;
c(OPMHPOBAHHOCTH YMEHH
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE
U YCTHBIE COOOIIEHNS Ha OCHOBE
O6uosornyeckoit uHGopMaIu u3
HECKOJIBKUX UCTOYHUKOB, 'PaMOTHO
WCIOJIb30BATh MOHATHIHBIN anmapar
O6uoI0rNu




pa3IMYHBIX BUAOB U (popm
Hpe/ICTaBICHNUS;

- C03/1aBaTh TEKCTHI B PA3IUYHBIX
dopmaTax ¢ y4eToM Ha3HAYCHUS
UH(OPMALIUHU 1 LIEJIEBOH ayTUTOPHH,
BBIOMpAs ONITUMAIIbHYIO (hOopMy
NPECTABICHUS U BU3yaTH3alNH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTb UHPOPMALIUH, e
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-
TUYECKHM HOpMaw;

- UCTIONIb30BATh CPEJCTBA
UH(POPMALIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U OpPraHU3allHOHHBIX
3aja4 ¢ coOII0IeHnEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH 0€3011acHOCTH,
THTUEHBI, pECypcocOepexeHH s, TIPABOBBIX
Y 3THYECKUX HOPM, HOPM
nH(OPMAIMOHHOK 0€30TaCHOCTH;

- BJIaJICTh HAaBBIKAMH PACIIO3HABAHUS U
3aUThl HHGOpMAIH, HHPOPMAITUOHHON
0€30MacCHOCTH JINYHOCTH

OK 04. D¢ddexruBHO
B3aMMO/ICHICTBOBATh
u paboTaTh B
KOJIJIEKTHBE U
KOMaH/Ie

- FOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U
CaMOONPEIEICHHIO;

-OBJIaJICHUE HaBbIKAaMHU Y4eOHO-
HCCJIE0BATENBCKON, MPOEKTHON 1
COLIMAJILHOW JEATEIIBHOCTH;

OBiageHne yHMBepCcaJIbHbIMH
KOMMYHUKATHBHBIMH ACHICTBUAMM:

0) cOBMeCTHas 1eSITeJIbHOCTD.

- IOHUMAaTh U UCIOJIb30BaTh
MPENMYIIECTBA KOMaHIHON U
UH/IMBUYaJIbHOU PabOTHI;

- IPUHAMATH LIEJIA COBMECTHOM
JESATEIILHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATh AEUCTBUSA IO €€
JOCTUKEHUIO: COCTABIIATh IIaH
JIEMCTBHM, pacCIpeesATh POJIU C y4ETOM
MHEHHUH yJaCTHUKOB 00CYKIaTh
pe3ysbTaThl COBMECTHON pabOThI;

- KOOPJIMHUPOBATH U BBIMIOJIHATH PadoTy B
YCIIOBUSX PEAIBHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- OCYLIECTBJIATH TO3UTUBHOE
CTpaTeruyeckoe MOBEJECHUE B PA3TUYHbBIX
CUTYalUsX, IPOSIBIIATH TBOPYECTBO U
BOoOOpakeHue, ObITh UHULIUATUBHBIM
OBiageHne yHMBepCAJIbHBIMH
peryIaTHBHBIMH 1CHCTBUSMU:

) NpUHATHE ce0sl M APYTUX JIO/Ieii:

PHOOPETEHUE ONBITA TPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOT'O
IIO3HAaHWs, UCITOJIb3YCMBIX B
OuosIoruu: HaOIIO/ICHHS U ONMCAHUS
JKHUBBIX CUCTCM, ITPOLCCCOB U
SIBJICHUI; OpraHW3alUU U IPOBEICHUS
OMOJOrMYECKOr0 IKCIIEPUMEHTA,
BBIJIBUKECHUS TUIIOTE3, BBISBICHUS
3aBUCUMOCTH MEKAY UCCICAYCMBIMU
BEJIMYMHAMU, OOBSICHEHHS
MOJIYUYCHHBIX PE3YJIbTAaTOB U
(opMyIMpPOBaHUS BBIBOJIOB C
HCIIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ,
TEOpHii U 3aKOHOB




- HpI/IHI/IMaTI: MOTHUBEBI U apI‘YMeHTBI
JPYTHX JIFOJICH TIPH aHAIM3¢ Pe3yJIbTaTOB
JIEATEIIbHOCTH;

- IPU3HABATh CBOE MPABO U IIPABO APYTUX
JIIOJIEH Ha OIIMOKU;

- pa3BHUBATh CITIOCOOHOCTH TOHUMATh MU
C TIO3WIIMH JPYTOTO YeJIOBEKa

OK 07.
CopelicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSATh
3HaHUs 00
U3MEHCHUHU KJIMMAaTa,
TPUHIUITBI
OEPEIKITUBOTO
MIPOM3BO/JICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUIX

B o0.1acTH 3K0JI0rHYECKOTO
BOCIIUTAHUS:

- ¢hOpMHPOBAHHOCTH IKOJIOTUYECKOM
KYJbTYpbl, IOHUMAHHUE BIUSHUS
COIIMAIbHO-3KOHOMUYECKUX ITPOLIECCOB
Ha COCTOSIHUE IPUPOJIHON U COLMAIBHOMN
Cpelibl, OCO3HaHUE TTI00aIbHOTO
XapakTepa 3KOJIOTHYECKUX MPOOIIeM;

- INIAHUPOBAHUE U OCYIIECTBICHUE
JICUCTBUI B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HaHU4 LIeJIel YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE JIEHCTBU,
MIPUHOCSIIMX BPEJ OKPYKAIOLIEN CPENE;
- YMEHHUE [TPOTHO3UPOBAThH
HeOJIaronpUsITHbIE 3KOJIOTHYECKHE
MOCJIE/ICTBUS IPEITPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

- pacIIupEeHHE OMbITA AEATEIbHOCTU
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCJIE0BATENBCKON, MPOEKTHON 1
COLIMAIILHON JESITENIbHOCTH

c(OpMHUPOBAHHOCTh YMEHUS
MIPUMEHATD MMOJTYyYEHHBIC 3HAHUS TS
00BsICHEHUS] OMOJIOTMYECKUX
MIPOIIECCOB U SIBJICHUH, JIsl IPUHATHUSA
NPaKTUYECKHUX PEIICHU B
MOBCEAHEBHOW KU3HHU C LIEJIBIO
obecrnieueHus 6€30MacHOCTH CBOETO
3I0POBBS U 3JIOPOBbSI OKPYKAIOLTUX
Jrofiel, cOOTI0CHHS 30POBOTO
oOpas3a >kKM3HH, HOPM I'PaMOTHOI'O
MOBEJCHUS B OKPYKAIOLIEH
IIPUPOJHON Ccpelie; TOHUMaHue
HEOOXOJMMOCTH UCTIOIb30BaHUS
JTOCTH>KEHHUI COBPEMEHHON OMOJIOTHH
¥ OMOTEXHOIOTUI AJIs
palMoOHAIBHOTO MPUPOIOTIOIH30BAHUS




2. CTpyKTYypa M cojep:kaHue 00111e00pa3oBaTeILHOI0 NMpeaMera
2.1. O0beM yueOHOro npeaMeTa M BUAbI Y4eOHO0#l padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbI NMpeAMeTa 68
B T.4.

OcHOBHOE coepKaHue 56
BT. U..

TEOPETHYECKOE 00yUeHne 38
nabopaTopHbIE PAOOTHI 2
MPAKTUYECKHUE 3aHATUS 10
KOHTpOJIbHAast paboTa 6
npogecCHOHAILHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe 10
BT. U..

TEOPETHYECKOE 00yUeHHe 2
nabopaTopHbIE PAOOTHI 2
IIPAKTUYECKUE 3aHATUS 4
KOHTpOJIbHAs paboTa 2
IIpome:kyTounas arrecrauus (quddepeHUMPOBAHHDBIN 3a4eT) 2




2.2. TemaTnueckuii IVIaH M CO/Iep:KaHNe Y4eOHOI0 MpeAMeTa

HaumenoBanue Conep:xkanue y4yeOHOro MaTtepuasa (0OCHOBHOE M MPO(decCHOHAILHO-OPUEHTHPOBAHHOE), O0bem | @opmupyemble
pa3/iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) 4acoB | KOMIETEHIHH
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Paznea 1. KiieTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI €IMHUIIA 5KUBOT0 18
Tewma 1.1. buonoruss | Coaep:xkaHue yueOHOIro MaTepHuaJia
Kak Hayka. OO1mas CoBpeMeHHBIE OTpaciii OUOJIOTUYECKUX 3HAHUH. CBsI3b OMOJIOTHH C IPYTHMH HayKaMu: OMOXUMUS,
XapaKTepUCTHKA ouodusnka, OnoHuka, renoreorpadus u ap. Posb u Mecto 6nosoruu B GOpMUPOBAHUN COBPEMEHHOM 2 OK 02
KH3HH Hay4YyHOM KapTUHBI MUpa. Y POBHU OpraHU3aliu KuBoil Marepuu. OO011as XapaKTepUCTHKA )KU3HH,
CBOMCTBA KUBBIX CUCTEM. XUMUYECKUI COCTaB KIETOK
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJia
CtpykTypHO- Knerounas teopus (T. llIBann, M. neiiaen, P. Bupxos). OcHOBHBIE MOJ0KEHHS] COBPEMEHHOU
(GyHKIIMOHATTBEHAS KJIETOYHOW Teopuu. THIIbI KIIETOYHON OpraHu3aluu: IPOKAPUOTUYECKUI U JyKapUOTHYECKHM. 2
opraHu3anus KI€ToKk | OJHOKIETOYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe MpoKapuoTHYecKoil kinetku. CtpoeHue
IYKapHOTHYECKOM KiIeTKH. HekieTounple hopMbl )KU3HH (BHPYCHI, OakTepruodaru)
JlaGopaTopHble 3aHATHSA:
[TpuoGperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS MPH BBITIOJIHEHUH J1AaOOPaTOPHBIX
pabor: OK 01, OK 02
JIaGoparopHas 2 OK 04
1. Jlaboparopnas pabota «CTpoeHUE KIETKHU (pacTeHUsl, )KUBOTHbIE, TPUObI) U KJIETOYHbIE
BKJIOUEHUS (KpaxMall, KapOTUHOMIBI, XJIOPOIIACThI, XPOMOTLIACTHI)»
[ToaroroBka MUKpompenapaToB, HAOIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISIBIICHUE PA3INUN MEXKIY
M3y4yaeMbIMH 00beKTaMH, (POPMYIHPOBAHUE BHIBOJIOB
IIpakTHYecKHe 3aHATHSA:
Bupychsle u 6akTepuanbHbie 3a060neBanus. OOIMe NPUHLIUITBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX 2
BeniecTB. OCOOCHHOCTH MPUMEHEHHS] aHTUOMOTUKOB. [IpencTaBienre yCcTHBIX cOOOIIeHHI ¢
IIpE3EHTAIMEN, TOATOTOBJIEHHBIX 110 IEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX IIPENOAABATEIEM
Tema 1.3. Conep:kanue y4eOHOTr0o MaTepuaJa
CrpyKkTypHO- XpomocomHuas Teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBINA HA0Op KJIETOK,
(GyHKIIMOHATIbHBIE TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FAIUIOUMAHBIN U TUIUIONAHBIN Habop. HykienHoBbie 2 OK 01, OK 02
(bakTopsl kuciotsl: JIHK, PHK HaxoxaeHue B kileTke, UX cTpoeHHe U GyHKIMU. MaTpU4HbIe POIIECCH] B
HACJIEICTBEHHOCTH KJIETKE: perinkanus, buocuHTes 6enka, penapauus. ['eHeTHuecKuil KO U ero cCBOWCTBa
IlpakTHYecKkne 3aHATHS: 2
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Pemenue 3aa4 Ha OMMPCACIICHUC TOCICAOBATCIIbHOCTH HYKJIICOTUA0B, aMUHOKHUCJIOT B HOPMC U B
CJ1yda€ USMCHCHHS IMMOCJIICA0OBATCIIbHOCTH HYKJICOTH 0B J_IHK

Tema 1.4. Coaep:xaHue yueOHOro MaTepuaJia
OOMeH BelecTB U [TonsiTre MeTab0oIM3M. ACCUMUIISIIIUS U TUCCUMUIISLIMS — JIBE CTOPOHBI MeTabonu3ma. Turbel oOmMeHa 2 OK 02
IIpeBpaLleHNE BEIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, a3poOHBINA U aHadpoOHBIN. [InacTnyeckuii 0OMeH.
SHEPTUU B KIIETKE @dorocuHTe3. XEeMOCHHTE3
Tema 1.5. OcHoBHOE coJep/kaHue
JKu3HEHHBIN UK Kiierounslii nukin, ero nepuoasl. MuTo3, €ero cTaiuu U Npoucxosauiue npoueccel. buomornueckoe 2
KJIETKUA. MHTO3. 3HaueHUe MHUTO3a. Meiio3 u ero cranuu. [loBenenne xpomocoM B Meiioze. Kpoccunrosep. OK 02, OK 04
Melios buonornueckuii cMpica Melo3a
KonTtpoJsbHasi pa6ora MosekyJisipHbli ypOBEHb OPTaHU3ALMH KUBOTO 2
Paznen 2. Ctpoenue u GpyHKIMH OPraHusmMa 20
Tema 2.1. Ctpoenne | Coaep:xkaHue y4eOHOIro MaTepHuaJia OK 02. OK 04
opranusma MHOTOKJIETOUYHBIE OpraHu3Mbl. B3aMOCBSI3b OPraHOB ¥ CHCTEMBI OPTaHOB B MHOTOKJIETOYHOM 2 '
opranuszme. ['oMeocTa3 opranusma U ero noJiiepKaHue B Mpolecce )KU3HeAeITeIbHOCTH
Tema 2.2. opmbl Coaep:xaHue yueOHOro MaTepuaJia
Pa3MHOXKEHUS ®dopmbl pa3MHOKEHUsI opranu3MoB. becronoe u nmonoBoe pazMHokeHue. Bupl 6ecronoro 5 OK 02
OpPraHHU3MOB pasMHoxxeHus. [TonoBoe pasmHokeHue. ['ameTorenes y uBOTHbIX. CriepMaTOreHe3 U 0OreHes.
Crpoenue nojoBbIX Ki1eToK. OMIog0TBOpEHHE
Tema 2.3. Ontorene3 | ComeprkaHue y4eOHOr0 MaTepuajia
pacTeHuii, )KUBOTHBIX | HAMBHyaTbHOE Pa3BUTHE OPraHU3MOB. DMOpHOTeHe3 U ero crafaun. [locTaMOproHaIBHBIN TEPHOI. 5 OK 02. OK 04
U YeJioBeKa Craanu nocTa3MOpHOHATIBHOIO PA3BUTHS Y )KUBOTHBIX M yenioBeka. [Ipsmoe u Henpsimoe pa3BUTHE. ’
buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHUu
Tema 2.4. Coaepxkanue y4eOHOro MaTepuaJa
3aKOHOMEPHOCTH OcHOBHBbIE IOHATHUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens 2
HacleI0BaHUs (MoHOrHOpHIHOE M MOJMTHOPUAHOE CKpelnBaHue). BzaumopelicTBue reHoB
IpakTyeckue 3aHATHS: OK 02, OK 04
Pemienue 3aa4 Ha onpesiesieHHe BEPOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB MPH 2
MOHO-, JIU-, TOJIMTHOPUIHOM M aHATM3UPYIOIIEM CKPEIMBAHNH, COCTABJICHUE TEHOTUITHIECKUX CXEM
CKpEIIUBAHUS
Tema 2.5. Conep:kaHue y4eOHOIr0 MaTepuaJa
Cuennensnoe 3akonsl T. Moprana. CueruieHHOe HacieloBaHHe TeHOB, HapyleHue cierienus. HacnenoBanue 2
HacJIeJOBaHHe MIPU3HAKOB, CLETIJICHHBIX C MTOJIOM OK 01, OK 02
MPHU3HAKOB Pemrenue 3aa4 Ha onpe/iesieHre BEPOSTHOCTH BOZHUKHOBEHHUST HACIIEICTBEHHBIX MTPU3HAKOB TIPH
CLICTIJICHHOM HacJIeZIOBAaHUH, COCTaBJICHUE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS
Coaep:xaHue y4eOHOro MaTepuaJa 2 OK 01, OK 02

11




Tema 2.6.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

N3MeHunBOCTh NPU3HAKOB. BU/bl N3MEHUMBOCTHU: HACJIEICTBEHHAs U HEHACIIEICTBEHHAs. 3aKOH
TOMOJIOTMUYECKUX PAOB B HacieacTBeHHOM u3menunBocty (H.W. BaBuios). Myranmonnas reopus
M3MEHUYMBOCTH. Buibl MyTanuii 1 NpUuYMHbI UX BOZHUKHOBEHUA. Kapuorum yenoseka.
Hacnencreennsie 3a0051eBanus yeloBeka. [ 'eHHbIE U XpOMOCOMHBIE 00JIe3HU YenoBeka. bonesznu ¢
HACJIEICTBEHHON IIPEIPACIOI0KEHHOCTHI0. 3HAUEHUE MEIULIMHCKON T'€HETUKU B IPEIOTBPALLICHUH U
JICYCHUHU TeHETUYECKUX 3a00JIeBaHU YelloBeKa

HpaRTn'{ecmle JaHATHSA:

OK 04

Pemenue 3ana4 Ha onpe/esieHre TUIIAa MyTallMK [IPH Mepeaye HacleACTBEHHBIX PU3HAKOB, 2
COCTaBJIEHHE FEHOTUIIMYECKUX CXEM CKPELIMBaHUS
KontpoJubHas pa6ora CtpoeHue M QyHKIMU OpraHu3Ma 2
Paznea 3. Teopusi 3Bo/11ounu 6
Tewma 3.1. Uctopus Coaep:xxanue yueOHOro MaTepuaJia
3BOJIIOLIUOHHOTO [Tepssie aBomonnonnbie kKoHuenuu (OK.b. Jlamapk, XK.JI. broddon). IBomtonmonnas teopus Y.
y4eHUsl. Hapsuna. CuHTETHYECKAas TEOpUs IBOJIIOLIMU U €€ OCHOBHbIE MOJIOKEHUS. 2 OK 02. OK 04
Muxkpo3Boronus Muxkposomrornus. [lomynsius kak sJeMeHTapHas €IMHUIA BOTIONUH. [ eHeTHuecKre OCHOBBI ’
HBOJIIOIUH. DJIeMEHTapHbIE (PaKTOPHI IBOIIONHMH. ECTECTBEHHBIN 0TOOP — HANIPaBIAIOUINHA (hakTop
sBoonMK. Bumoobpa3oBaHue Kak pe3yabTaT MEKPOIBOIIOIHMH
Tema 3.2. Coaep:xaHue yueOHOro MaTepuaJia
MaxpoaBonronus. Maxpossosmronust. @opMbl 1 OCHOBHBIE HampasiieHus MakposBoitoiu (A.H. Ceseprios). [Tytu
BozHukHOBEHUE U JOCTHXKEHMs Onosiornyeckoro nporpecca. Coxpanenue 6uopazHooOpasus Ha 3emiie. 2 OK 02. OK 04
pa3BUTHE XKU3HU HA I'unoTe3bl ¥ TeOpuM BO3SHUKHOBEHUS KU3HU Ha 3eMiie. [osBIeHNE NEPBBIX KIETOK U UX IBOJIFOLIMSL. ’
3emie [IpokapuoTs! 1 3ykapuoThl. [IponcxoxaeHre MHOTOKIETOUHBIX OpraHu3MOB. Bo3HHUKHOBEHME
OCHOBHBIX IIapCTB DYKapUOT
Tema 3.3. Conep:xaHue yueOHOro MaTepuaJia
IIpoucxoxnenue AHTponosiorus — Hayka o yesnoBeke. CucremaTHiecKkoe MoJIoKeHue yenoseka. CXoACTBO U OTIIMYHUS
YesoBeKa — 4esioBeKa C >KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOT€HE3a. DBOJIIOLMS COBPEMEHHOTO YEJIOBEKa. 2 OK 02, OK 04
aHTPOIIOTEHE3 YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 yTH pacceneHus 4eloBeKa 110 TUIaHETE.
[Iprcnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM CpEibl
Pa3nea 4. Dxogorust 18
Tema 4.1. Conep:kanue y4eOHOTr0o MaTepuaJa
DKOJIOru4ecKue Cpenbl 0OuTaHMs OPraHu3MOB: BO/IHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS. OK 01. OK 02
(bakTopbI U cpeIbl OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHus OpraHu3MoB. [Ipucrnoco6iieHust OpraHu3MoB K 2 OK’ 07
KU3HU KHU3HU B pa3HbIX cpenax. [lonsTue sxonoruyeckoro akropa. Kiaccubukanus s3Konoruieckux
¢axrtopos. IlpaBuno munumyma FO. JInOuxa. 3akon TonepantHocT B. Hlendopaa
Cojaepixanue yueOHOro MaTepuaJa 2 OK 01, OK 02
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Tema 4.2. DKoJ0rn4ecKasi XapakTepUCTUKa BUJA U MOMYJISLUHN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHYECKUE OK 07
[omymsius, xapaktepucTuku nonysiuuu. Coobiiectsa u 3kocucteMbl. buoneHos u ero ctpykrypa. CBS3u MEKIY
cooOmiecTna, opranuzMamu B 6uorieHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBIL: TPOAYIIEHThI, KOHCYMEHTHI,
HKOCHCTEMBI peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPruu B dkocucreMe. Tpoduueckrue ypoBHI
IIpakTHyecKHe 3aHATHA:
Tpoduueckue nenu u cetu. OCHOBHbBIE MOKa3aTeNIM IKOCUCTeMbI. broMacca u mpoyKIus.
DKoJIOTHYeCcKre TUpaMHJIBI YHcel, OnomMacchl v dHepruu. [IpaBuino nupaMuabl SHEPTHH.
Pemenue npakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 MEPEHOCY BEIIECTBA U SHEPTUHU B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUUIESCKHX LIEeTIeH U MUpaMul OMOMacChl U DHEPTUU
Tema 4.3. buocdepa - | CoaepkaHue y4eGHOro MaTepuaia
riodanbpHas buocdepa — xxuBas obonouka 3emau. Pazsutue npezacrasinenuii o onochepe B tpynax B.U.
9KOJIOTUYECKast Bepnaackoro. O6nactu 6uocdepsl 1 ee KOMIOHEHTHI. JKuBoe BemiecTBo 6uocdepsl U ero PyHKIHU. OK 01, OK 02
cucTema 3aKOHOMEPHOCTH CymiecTBOBaHMs Onocepbl. OcoOeHHOCTH OHOChephl Kak rI100aTbHON SKOCHCTEMBI. OK 07
Jlunamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOre0XMMHUYECKUE ITUKITBL.
['moGasibHBIEC YKOJIOTHUECKUE MPOOJIEMBI COBPEMEHHOCTH
Tewma 4.4. Bausinue Coaep:xxanue yueOHOIro MaTepHuaJia
AHTPOITOTEHHBIX AHTpOINOreHHbIe BO3ICHCTBUS Ha Onocdepy. 3arps3HeHus Kak BU aHTPOIIOTEHHOTO BO3/ICHCTBUSI.
(bakToOpoB Ha AHTpomoreHHbIe Bo3IeHCTBHS HAa aTMocdepy. BosaelicTBust Ha ruapocdepy. BozneiictBus Ha
ouocoepy autocdepy. AHTPOIIOreHHbIE BO3/IeHCTBHS HAa OMOTHYECKHE COO0IIeCTBa. YTIyO0JIEHHO H3yYatoTCs
OTXOJIbI, CBSI3aHHBIE C OMPEJICIICHHON POoQeCcCHel/CennaTbHOCThIO OK 01, OK 02,
IMpakTnyeckue 3aHsTHS (MPOdecCHOHATBLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE) OK 04, OK 07
«OTX0/BI MPOU3BOACTBAY. Ha 0CHOBE (peepanbHOTO KIIACCH(PHUKAIIMOHHOTO KaTajora OTX0/I0B
OIIpeJIeNIATh KJIacC OMACHOCTH OTXO/I0B; arperaTHoe COCTOsSIHUE U (PU3NYECKYI0 (OPMY OTXOOB,
oOpa3zyromuxcs Ha pabodyem MecTe / Ha 3Tarmax Mpou3BOJICTBA, CBA3aHHBIEC C ONPEIeTICHHOM
npodeccueit/cnenaibHOCThIO
Tewma 4.5. Bnusiaue Conep:xaHue yueOHOro MaTepuaJia
COLIMAJIBHO- 3110poBbe U ero cocTaBistomue. PakTopsl, MOJIOXKUTENBHO U OTPULIATENBFHO BIMSAIONINE HA OPraHU3M
IKOJIOTUIECKUX genoBeka. [IpobiemMa TeXHOTEHHBIX BO3/ICHCTBHI Ha 3/I0POBBE YeNIOBEKa (JIIEKTPOMArHUTHBIE TTOJIS, OK 01. OK 02
¢bakTopoB Ha OBbITOBast XUMUS, N30BITOYHBIE IIYMBbI, paJualys U T.I1.). AJanTanys OpraHu3Ma uenoBeKka K pakTopam OK 0 4’ OK 07’
)

3J0pPOBEEC YCIIOBCKA

OKpy»Katoten cpeasl. [IpuHiumb! hopMupoBaHus 310pOBhecOEperaroniero nopeaeHus. Ouzndeckas
AKTUBHOCTb U 3JI0POBbE. BHOXMMUYECKUE aCIIEKThI PALIMOHAJIBHOIO IUTAHUS

JlaGopaTopubie 3aHsaTHs (MPodecCHOHATLHO-OPHEHTHPOBAHHOE COIEPKAHME)
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«BnusHue abnoTnyeckux (pakTOpoB Ha yesioBeKa (HU3KHUE U BHICOKHE TEMIIEPATYPHI)»

N3ydyeHne MexaHU3MOB aJalTallui OPraHu3Ma 4eJI0BEKa K HU3KUM M BBICOKMM TEMIIEpaTypaM U
00BSICHEHHUE MOJTyYCHHBIX PE3YIbTATOB U (POPMYIMPOBAHUE BHIBOJIOB (TUCHMEHHO) C HCIOIB30BAHUEM
HAy4YHBIX IIOHATHH, TEOPUI U 3aKOHOB

B kauecTBe TpUrrepoB CHUXKAKOUIMX PA0OTOCIIOCOOHOCTh MCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
1poeCCHOHATILHOM IeATENIbHOCTH: IIyM, TeMIepaTypa, (pu3ndeckas Harpy3ka u T...

KonTpoabHasi padora TeopeTHuecKkue aceKThl IKOJIOTHH 2

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJepKaHNe (COePKAHUE MPUKJIATHOTO MOIYJIs1)

Paspnen S. buoJiorus B :KU3HH 4

Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia

buorexnonoruu B buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HAMPABICHUS COBPEMEHHON OMOTEXHOIOTHH.

JKHU3HHU KaKIOT0 Mertoas!l 6norexHooru. O0BEeKTH OMOTEXHOIOIMH. DTHKA OMOTEXHOIOIHYECKHUX U TEHETHUECKUX 2
sKcriepuMeHTOoB. [IpaBuia norcka u aHaiu3a OMO3KOJIOTHIEeCKON HHPOPMAITUU U3 PA3ITUYHBIX OK 010K 02
MCTOYHMKOB (Hay4dHasi 1 y4eOHO-Hay4YHasl TUTEpaTypa, CPeICTBA MaCCOBOM HH(OpMAINH, CETh OK 0 4’ OK 07’
HHTEpHET U Ipyrue) ’
IIpakTHyecKue 3aHATHA:
Keiicbl Ha ananu3 HHGOPMAIMH O HAYYHBIX TOCTHXKEHUSX B 00JIACTU T€HETUYECKUX TEXHOJIOTUH, 5
KJICTOYHOW WHXKEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHI. 3aluTa Keiica: MpecTaBIeHUuE Pe3yJIbTaTOB
peleHust KecoB (BBICTYIICHHE C Mpe3eHTanueil)

Tema 5.2.3. BUOTeXHOJIOTHH M TeXHUYECKHE CHCTEMbI 2

Tema 5.2.3. Coaepxkanue y4eOHOro MaTepuaJa

buotexnonoruu n IIpakTuyeckue 3aHATHS:

TEXHUYECKHE PazButue OMOTEXHOJIOTHII ¢ IPUMEHEHHEM TEXHUYECKHX crcTeM (OHMoMHXeHepus, OnonHpopmaTuka,

CUCTEMBI OMOHUKA) ¥ UX PUMEHEHHUE B )KU3HM YEJIOBEKa, IOUCK U aHAIN3 UHPOPMALMK U3 Pa3IMdHbIX 5 OK 01,0K 02,
MCTOYHMKOB (Hay4yHast U yyeOHO-Hay4yHasl JTUTeparypa, CpeicTBa MacCcoBOM MH(OpMaIum, CeTh OK 04, OK 07
WNutepuer u apyrue)
Ketlicpl Ha ananu3 nHGOpPMALIUU O PA3BUTUU OMOTEXHOJIOTUH C TPUMEHEHHEM TEXHHUUYECKUX CHUCTEM (I10
rpynmnam)

IIpoMe:xxyTOYHAasi aTTEecTAalUs 10 Y4eOHOMY npeaMeTy (auddepeHIupOBaHHBIN 324€T) 2

Bcero: 68
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3. YciaoBusi peaju3anuu nNporpaMmMbl 0011e00pa3oBaTejibHOTO MpeaMeTa

3.1. [Ins peaqu3anuu NporpaMmbl NpeaMeTa npeaycMoTpeH KadnHeT 0H0JI0Truu

Kabuner «buonoruny, ocHaieH 000py10BaHUEM:

MeOenb, JI0CKa, MeJ, HarasgHble MocoOus (KOMIUIEKThl y4YeOHBIX TaOJMIl, IIJIaKaToB),
TEXHUYECKUMHU CPEJICTBAMU O0yUCHUSI:

KOMITBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHHUS 3BYKa,

MYJIbTUMEINA-TIPOCKTOP C IKPAHOM,

3.2. UnpopMannoHHoOe odecrniedeHne peaju3anuu NporpaMmbl

Jns peanuzanuu IporpaMMbl  OMOnIMOTeuHbIH (HOHI 00pa3oBaTeIbHON OpPraHMU3aLUU HMEeT
NIeYaTHBIE W/WIIN 3JIEKTPOHHBIE 00pa3oBaTeIbHble M HHPOPMALMOHHBIE PECYPChl, PEKOMEHIOBAHHBIE IS
UCIIO0JIb30BaHUs B 00pa30BaTeIbHOM IIpOLIECcCce, HE CTapllIe IMATH JIET ¢ MOMEHTA U3JaHuUs.

3.2. UudopmannonHoe odecneyenne 00yueHust
OcHoBHasi iuTEparypa
1. B.M. Koncrautunos, A.I'. Pe3anos, E.O. ®aneesa. buonorus, yueounk, M, Axkagemus, 2018 r.
2. B.M. Koncrantunos, A.I'. Pezanos, E.O. ®azneeBa. buonorus, yaeOHuK (s npodeccuii u
CHEIHabHOCTEeH TEXHUYECKOTO U €CTECTBEHHO Hay4yHoro npoduis), M, Axkagemus, 2019 r.
3. A.A. Kamenckuii u ap. buonorus 10-11 xnace, M, IIpocsemenue, 2018 r.

HNHuTepHeT - pecypcebl:

1. http://biology.asvu.ru/ - Best 6uosnorust. CoBpeMeHHast OMOJIOTHsI, CTaThbU, HOBOCTH, OMOIMOTEKA.

2. http://window.edu.ru/window/- eauHoe 0KHO JOCTyIIa K 00pa3oBaTeIbHBIM pecypcam MuTepHeT
o Ouosoruu

3. http://www.5ballov.ru/test- Tect a5 aGUTYpHUEHTOB 10 BCEMY IIIKOJIBHOMY KypCy OHOJIOTHH.

4. http://www.vspu.ac.ru/deold/bio/bio.htm- TenexkomMMyHHKAIIMOHHBIC BUKTOPHHBI 110 OHOJIOTHH -
9KOJIOTHH

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMUSI OBIIIEOEPA3OBATEJIBHOM
JANCHUITVINHBI

KoHTpo/1b ¥ oLleHKa pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON TUCIMITIIMHBI PACKPBIBAIOTCS
yepe3 AMCUUILIMHAPHBIE pe3yibTaThl, HalpaBJeHHbIE Ha (OPMUPOBAHHUE OOIIMX U MPOPECCHOHANBHBIX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM CoJIepKaHusl yueOHOro Marepuana.

OO0wmas KomneTreHuust ‘ Paznen/Tema THun oeHOYHBIX MEPONIPUATHH
Paznea 1. Kierka — cTpykTypHO- KonrtponbHas padora «MoJeKyIspHbIi ypOBEHb
(YHKIMOHAJIbHAS e[INHMIIA ]KUBOT'O OpraHu3aIMu )KUBOTO»

OK 02 buonorus xak Hayka. 3anogHeHre TaOJIHIIBI C OTIMCAHUEM METOJIOB
Oomas MHUKPOCKOIIUPOBAHMS C UX JTOCTOMHCTBAMU U

XapPaKTCPUCTHKA )KU3HU | HEAOCTAaTKaAMHU.

3anonHeHne Tabnuisl «BkIaa yueHbIX B
pa3BUTHE OMOJIOTUM

3anoiHeHne CPaBHUTEIBHON TaOIUIIBI CXOJICTBA U
paBJ’II/I‘II/Iﬁ JKHUBOI'O 1 HE )KUBOT'O

OK 01, 0K 02, OK 04 | CtpykTypHO- TectupoBanue
(hyHKIIMOHATBHAS Pa3paboTka MEHTaIbHOM KapThl 1O KJIaccuPuKamum
OpraHu3aIMs KIETOK KJICTOK U X CTPOSHHIO Ha MPO- U

9YKapUOTHYECKHUX H IO I[APCTBAM B MHUHHU TPYIINax
Otuer o 1abopatopHoit pabore

OK 01, OK 02 CrpyKTypHO- @poHTAIBHBIN 0IIPOC
(GyHKIIMOHATIBHBIE Pa3paboTtka rioccapus
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(baxTopsl
HACJIEJCTBEHHOCTH

Pemrenue 3amau Ha onpeneneHue
MOCJICIOBATEILHOCTH HYKJICOTHIOB, aMUHOKHCIIOT
B HOPME U B Clly4ae U3MEHEHUS
nocieaoBaTeabHOCTH HykieoTuaoB JJHK

OK 02 OOMeH BelecTB 1 DpOoHTABHEIN 0IPOC
MpeBpalleHre YHEPTUK | 3arOJIHEHHE CPABHUTEIILHON TaOIHIIbI
B KJICTKE XapaKTePUCTHK TUIIOB OOMEHA BEIIECTB
OK 02, OK 04 Ku3HeHHBIN UK VeIl onpoc

KJIeTku. Muto3. Meiios

P a3pa60TI<a JICHTBI BPEMCHH KN3HCHHOI'O UKJIa

Pa3nesa 2. Ctpoenue u GyHKIMH OPpraHu3Ma

Kontponsnas padora “CtpoeHue u QyHKIUN
opranusma’’

OK 02, OK 04

CrtpoeHue opranusma

TectupoBanue

Pa3paboTka MeHTanbHON KapThl TKAHEH, OPraHOB
U CUCTEM OpraHOB OPraHU3MOB (PacTeHHUS,
JKUBOTHBIE, YEJIOBEK) C KPAaTKOM XapaKTepUCTUKOM

X QyHKIUN

OK 02

@opMbl pa3MHOKEHHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON U TpUMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02, OK 04

OHTOreHe3 pacTeHui,
JKUBOTHBIX U Y€JIOBEKa

Tect/onpoc

CocraBiieHre )KH3HECHHBIX [IUKJIOB PACTEHUH 110
otaenaM (MOXOBHUIHBIE, XBOIIEBU IHBIE,
MarOPOTHUKOBHTHEIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02, OK 04

3aKOHOMEPHOCTH
HaCJIeTOBaHU

@pOHTAIBHBIN OIPOC

TecT mo Bompocam JieKuu

Pemenne 3ana4 Ha onpeaeseHue BEPOATHOCTH
BO3HMKHOBEHHs HACIIECTBEHHBIX IPU3HAKOB IIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/I)1HOM 1 aHAJIM3UPYIOUICM
CKpEILUBAHNUH, COCTABICHUE T€HOTUIIMYECKUX
CXEM CKpCIIMBAHUSA

OK 01, OK 02

CueruieHHOE
HaCJIEIOBAHUE
MPU3HAKOB

Tect

Pemenue 3anau Ha onpeneneHne BEPOSITHOCTH
BO3HUKHOBCHUS HACJICACTBECHHBIX HpI/ISHaKOB l'[pI/I
CIICTIJICHHOM HacJieJOBaHUM, COCTaBJICHHE
TCHOTHUITMYCCKUX CXEM CerH_[I/IBaHI/IS[

OK 01, OK 02, OK 04

3aKOHOMEPHOCTH
U3MEHYUBOCTH

Tect

Pa3nen 3. Teopusi 3Bo/1rounu

KonTponbHas pabota “TeopeTudeckue acrekThl
SBOJIIOINH KU3HU Ha 3emiie”

OK 02, OK 04 Uctopus @poHTaNBHBIN 0IIPOC
HBOJIIOIIMOHHOTO y4yeHus. |PazpaboTka rioccapus TepMUHOB
MukposBomtonus
OK 02 Makpo3Botonusi. OnenuBaemas IUCKYCCHUS: UCIIOJIb30BaHUE
OK 04 Bo3HukHOBEHHE 1 apryMEHTOB, OMOJIOTUYECKOW TEPMUHOJIOTHH H

pa3BI/ITI/Ie JKHN3HHU Ha
3emiie

CUMBOJIMKH JIJIS IOKAa3aTEIbCTBA POJCTBA
OpPraHU3MOB PA3HbIX CUCTEMATUYECKUX TPYII
Pa3paboTka n1eHTH BpeMEHU BOZHUKHOBEHUS U
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pa3BUTHS KU3HU Ha 3eMiie

OK 02 [TpoucxoxneHue YcTHBI#I onpoc
OK 04 YeIIOBeKa —
AHTPOIIOTEHE3
Pazpen 4. Dxonorus
OK 01, OK 02, OK 07 |Dkonorudeckue TecT 1Mo 3KOIOTHYECKUM (paKTOpaM U cpeaam

(bakTOpbI U Cpenbl KU3HU

JKU3HU OPraHu3MoOB

OK 01, OK 02, OK 07

[Tonynsuus,
COO0O0IIIeCTBA,
SKOCHUCTEMEI

CocraBiieHHEe CXeM KPyroBOpOTa BEIECTB,
UCIIOJIb3YSl MaTePHaIbl JICKIIUU

OK 01, OK 02, OK 07

Buocdepa - rmobansHas

VYerHbli onpoc

JKoJIorHueckas cuctema |Tect
OK 01, 0K 02, OK 04 |Bausuue Tect
OK 07 AHTPOIIOI€HHBIX [IpakTuueckas pabora “OTxoabl IPOU3BOACTBA”

dakTopoB Ha Ouochepy

OK 02, OK 04, OK 07

Bnusiaue counanbHo-
9KOJIOTHYECKUX
(hakTOpOB Ha 3/I0POBHE
YyenoBeKa

BrinonHenue nabopatopHoit paboThI:
"Bnusiaue abnotnyeckux GpakToOpoB Ha yesloBeKa
(HM3KHE U BBICOKUE TeMIepaTypsl)"”

Pasnea 5. buoJiorus B ;KU3HH

OK 01, OK 02,
OK 04

broTexHOoIOTHH B JKU3HHA
Kaxxaoro

BrimonHenue kelica Ha aHaM3 HHPOPMAITIH O
HAYYHBIX JOCTH)KEHUSAX B 00JIACTH T€HETUYECKUX
TEXHOJIOTHH, KJIETOYHON MHKEHEPUH, MUIIEBHIX
OMOTEXHOJIOTHH (IO TPyIIaM), MpeICTaBICHHE
pe3yJIbTaTOB PEIICHUS KEHCOB

OK 01, OK 02, OK 04

IIpomsllneHHas
OMOTEXHOIOTHS

Brinmonnenue keiica Ha aHanu3 HHPOPMAIIH O
Pa3BUTUHU TTPOMBITIUIEHHONW OMOTEXHOJIOTHH (110
rpynmnam), IpeacTaBlIeHNue Pe3yIbTaTOB PelIeHUs
KEMCOB

OK 01, OK 02, OK 04

ConmanpbHO-dTHYECKUE
aCIIEKTHI OMOTEXHOJIOTUI

Brinonnenue ketica Ha aHanu3 nHGopMaluu 06
ATHUYECKHX aCTeKTaX Pa3BUTHUsI OMOTEXHOIOTH (TI0
TpyTmmam), IpeCTaBICHUE Pe3yIbTaTOB PEIICHUS
KENCOB

OK 01, OK 02, OK 04

buorexHonoruu u
TEXHUYECKHUE CUCTEMBI

BrimonHenue kelica Ha aHau3 WHQOpPMAIUHU O
pa3BUTHs OMOTEXHOJIOTHH ¢ IPUMEHEHUEM
TEXHUUYECKUX CHCTEM (10 TpyIIam),
IIPE/ICTAaBICHUE PE3YIBTATOB PEIICHUS KEWCOB
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