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1. MACIIOPT PABOYEM ITPOT'PAMMBI OBSI3ATEJIBHOT'O YYEBHOI'O
IMPEAMETA
B/.05. BUOJIOI'USA

1.1. O6aacTh NpUMEHEHHs POTPaAMMBbI

Pabouas mporpamma 00s3aTeIbHOrO y4eOHOTO MpeaMeTa SIBISETCS YacThi0 MPOrpamMMBbl
MOJTOTOBKU CIELMATUCTOB cpeAaHero 3BeHa B coorBerctBuM ¢ PI'OC cpennero obiero
obpazoBanust u GI'OC no cnenuanbHocT (cnenuanbHocTaM) CIIO  26.02.06 Dxcrutyaranust
CYJIOBOT0 3JIEKTPOOOOPYAOBAHUS U CPEJICTB aBTOMATUKH.

1.2. MecTo 00s13aTeJILHOI0 Y4eOHOr0 MpeAMeTa B CTPYKType NPOrpamMMbl MOATOTOBKH
CIEeNMATUCTOB CpeHero 3BeHa: TUCIUIUIMHA BXOAUT B 00IIe00pazoBaTesibHAs MOJITOTOBKA
0a30Bble 0053aTEIBHOTO YU€OHOTO IpeIMETa.

1.3. leau u 3ama4yu 00513aTeJLHOI0 Y4e0OHOr0 MpeaMera — TpeOOBaHHMS K pe3yJbTaTam
OCBOEHHs 00513aTeJILHOT0 Y4eOHOI0 NpeAMeTa:

Heab: dbopmMupoBanue y CTYAEHTOB MNPEACTABICHHUS O CTPYKTYpPHO-(QYHKIHMOHAJIBHOU
OpPTaHW3allMy >KUBBIX CHCTEM pa3HOrO paHTra KaK OCHOBBI MPUHATHS pEMICHUH B
OTHOIIEHUU 00BEKTOB KMBOU MPUPOJbI U B IPOU3BOJCTBEHHBIX CUTYaIUSX.

3agauu:

1) chpopmupoBaTh MOHUMAHHE CTPOCHUS, MHOTO00Opa3us U OCOOEHHOCTEH >KUBBIX
CHCTEM pa3HOTO YPOBHS OpPraHHU3aIMH, 3aKOHOMEPHOCTEH MPOTEKAaHUS OMOJOTHUYECKUX
NpOLIECCOB U SABICHUN B OKpyXawliel cpene, IeIOCTHOM Hay4YHOHl KapTUHBI MUpa,
B3aMMOCBSI3U M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS OINpeAeNsITh KUBbIEe OOBEKTHl B MPUPOJIE; MPOBOJUTH
HaOMIOJAEHHUST 3a SKOCHCTEMaMHM Il BBIABICHUS €CTECTBEHHBIX M aHTPOIOTEHHBIX
M3MEHEHUI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOJCHUH,

3) chopmMupoBaTh  HABBIKM  TPOBEIACHUS  MPOCTCHIMHUX  OHOJIOTHUYECKUX
SKCIEPUMEHTAIBHBIX UCCIEIOBAHUN ¢ COONIOIEHNEM TTpaBUil O€30MacHOTO O0palIeHus C
00beKTaMH U 000pyJOBaHUEM;

4) pa3BUTH YMEHHUsS HCIOJH30BaTh HHPOPMAIUI0 OUOJOTHYECKOTO XapakTepa H3
Pa3IMIHBIX HCTOYHUKOB;

5) chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBHUS CBOCH NEATEIbHOCTH IO
OTHOUICHUIO K OKpYyXKarwIiei cpene, COOCTBEHHOMY 3J0pOBbIO; OOOCHOBBIBATH U
co0ir01aTh Mepbl Npo(PUIAKTUKY 3a00JIEBaHUN.

6) cdhopmupoBaTh MOHMMAHUE 3HAYUMOCTU JOCTUKEHUUN OMOJTOTMYECKONW HAYKU U
TEXHOJOTUM B MPAaKTHYECKON [JESITEIbHOCTH YEIOBEKa, pAa3BUTUH COBPEMEHHBIX
MEIUIIMHCKUX TeXHOJOTHUNH U arpOOUOTEXHOJIOTHH.

1.4. Kosiu4ecTBO 4acOB HA OCBOEHHE NMPOrpaMMbl 00513aTeJILHOT0 Y4eOHOT0 NMpeaMeTa:
Ounas popma odyuenusn
MaKCHUMaJIbHON ydeOHOW Harpy3ku oOydatomierocsi 36 4acoB, B TOM YHUCIIE:
00s13aTeNIbHON ay TUTOPHOM yueOHOI Harpy3Kku o0ydaromerocs 28 4acos;
CaMOCTOSITENIbHOW PaboThI 00yUaromierocs: 8 4acos.

Koa n [Inanupyemble pe3yiabTaThl 0CBOCHUSI00S3aTEIBHOTO Y4eOHOTO

HAaMMEHOBaHUE npeamera

bopmMupyembIx oOurne JTUCLUTIIIMHAPHBIE

KOMIIETCHLUU
0K.01. BeiOupars | B yacTu Tpyaosoro c(hOpMUPOBAHHOCTH 3HAHHUM O MecTe
CIocOObl peuIeHHsl | BOCHIUTAHUNA: U poiau OWONOTMM B  CHCTEME
3ajau - TOTOBHOCTH K TPY.y, HAy4YHOTO 3HaHUS; PYHKIIMOHAIbHON
npodeccuoHaIbHON | OCO3HAHUE LIEHHOCTH I'PaMOTHOCTH Y€JIOBEKA JIsl PELLIEHUS
JEeATEIbHOCTH MacTepCTBa, TPYA0J00ue; YKU3HEHHBIX TPOOJIEeM;
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NPUMCHHUTCIBHO
Pa3InYHBIM
KOHTCKCTaM

K

- TOTOBHOCTH K aKTHUBHOU
NEITEILHOCTH
TEXHOJIOTHUECKOU "

COIMAJIbHONM HaNpaBJICHHOCTH,
CIIOCOOHOCTh MHMIIMUPOBATD,

IUIAHUPOBATD u
CaMOCTOSITEIILHO ~ BBITIOJIHSTH
TaKyIo JesITeIbHOCTD;

-  UWHTEpeC K Pa3IuIHBIM
chepam  mpodeccroHanTbHON
JIeATEeTbHOCTH,

OsBJianenue
YHHBepPCAJbHBIMU
Y4eOHbIMU
MO3HABATEJILHBIMH
JeHCTBUSIMU

a) 0Oa3oBble JIOTHYeCKHeE
AeMCTBUSA:

- CaMOCTOSITEIIbHO
(dbopMyIMpoBaTh "
aKTyaJIu3upoBaTh MpodIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIINBATh

Cym@CTBCHHHﬁ IIPHU3HAK WA
OCHOBAaHHMC I CpaBHCHMHA,

Kiaaccu(uKanuu u
000011IeHH S ;

- OIPEIENATh () 0%
JIESITCIIBHOCTH, 3a/1aBaTh
napamMeTpel M KPUTEPHH HX
JOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
[IPOTUBOpEUUs B

paccMaTpUBaeMbIX SIBICHUSX;
- BHOCHUTH KOppeKTI/IBBI B
JIESATEIbHOCTb, OIICHUBATH
COOTBETCTBHEC pe3yJIbTaTOB
LessAM,  OLICHUMBAaTb  PUCKHU
MHOCJIEACTBUN NEITEILHOCTH,

- pa3BuUBaTb  KpEAaTUBHOE
MBIIIJICHUC HpI/I pGHIGHI/II/I
JKU3HEHHBIX TTPo0sieM

0) 6a3oBbIe

HCCJIe0BATEIbCKHE
JeHCTBHA.

- BIIAJCTh HaBBIKAMU y4eOHO-
HUCCIIEN0BATEIbCKOMN "
MIPOEKTHOM JIEATEIIBHOCTH,
HaBBIKAMH pasperieHus
npobiuewm;

c(hOpMUPOBAHHOCTH yMEHUE
pacKpbIBaTh coJiep)kaHue
OCHOBOTIOJIAral0IUX OMOIOTHUECKUX
TEPMHUHOB ¥  TOHSTHI:  JKU3Hb,
KJIETKa, TKaHb, OPTaHU3M, BUJI,
HOIYJISIIMS, SKOCUCTEMa, OMOLIEHO3,
ouoctepa; wmerabomusm  (oOMeH
BEIIECTB U IPEBPAILECHUE DHEPIUN),
rOMeOoCTa3 (camoperynsauus),
OumocuHTe3  Oenka, CTPYKTypHas
OpraHm3aiys  JKHUBBIX CUCTEM,
JTUCKPETHOCTD, caMOperyJIsIIus,
CaMOBOCITPOU3BEICHUS
(peripoaykiusi), HACIEICTBEHHOCTD,
W3MEHUYUBOCTb,
SHEPrOHE3aBUCUMOCTh,  pPOCT U
pa3BHUTHE, YPOBHEBAs OPTraHU3AIINS;
c(hOpPMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh coJiep>kaHue
OCHOBOTIOJIATal0IIUX OHOJIOTHYECKHUX
TEOpUA W THUIOTE3: KJICTOYHBIH,
XPOMOCOMHBIH, MYyTalMOHHOM,
SBOJIIOIIMOHHOMW,  TPOUCXOXKICHUE
JKU3HU U YEJIOBCKa;
c(hOpMUPOBAHHOCTh yMEHHE
pacKpbIBaTh OCHOBOIIOJIATAIOIINE
OHOJIOTHYECKHe 3aKOHBI u
3akoHoMmepHoct ['. Mennens, T.
Moprana, H.M. BasunoBa, 3.
lexkens, ®. Mromepa, K. Bbapa),
I'panunel X NOpPUMEHUMOCTH K
KUBBIM CHCTEMaM;

NpUOOpETEHNE OIbITa MPUMEHEHUS
OCHOBHBIX ~ METOJIOB  HAy4HOTO
MO3HAHMUS, UCTIONB3YEMBIX B
OMoJIOTHH: HAOIIOJEHUSI U OTICaHUE
KUBBIX  CHCTE€M, TPOIECCOB U
SIBJICHWIA, OpraHu3auuu "
IPOBEJICHUS OHMOJIOTHYECKOT0
IKCIIEPUMEHTA, BBIJIBIDKCHUC
TUIOTE3, BBISABICHUE 3aBUCHMOCTHU
MEXTy HCCIICYEeMbIMH BEITHIHHAMH,
00BsICHEHHE MOJTy4YEeHHBIX
pe3ynbTaTtoB u  (OPMYJIMPOBAHHE
BBIBOJIOB c HCIOJIb30BaHUEM
HAayYHBIX TIOHATHH, TEOPHH U
3aKOHOB;

c(hOpMUPOBAHHOCTH yMeHHe
BBIJICTISITh CYIIECTBEHHBIE MPU3HAKU

BUPYCOB, KJETOK IPOKapHoT U
JYKapuoT; OJIHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX OpraHU3MOB,




- BBISIBIIATD MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U u
aKTyaJIn3UpOBaTh 3ajauy,
BBIJIBUTaTh  TUIIOTE3y €€
penieHus, HAaXOJIUTh
apryMEHTBI JUTSL
JI0Ka3aTenbCTBa CBOUX
YTBEPKJICHH, 3a/1aBaTh
napamMeTpsl U KpUTEpUU
pelieHus;

-aHaJU3UPOBATh IIOJYUYCHHbBIE
B XOJ€ PpELICHHS 3aJa4yu
pe3yJbTaThI, KPUTUYECKU

OLCHUBATh UX JOCTOBCPHOCTD,
IMPOrHo3nupoBaTh U3SMCHCHUC B
HOBBIX YCJIOBHUAX;

-YMCTb NCPECHOCHUTDL 3HAHUA B

BUJIOB, buoreoneno3om Hu
9KOCUCTEM; OCOOEHHOCTH MPOILIECCOB
oOMEeHa BEUIECTB M IPEBpAIICHUS
SHEPTUM B KIETKH, (OTOCHHTE3a,
TUTACTUYECKOTO U JHEPreTUYECKOTro
oOMeHa, XEMOCHHTE3a, MHTO3a,
MeH03a, OILUIOAOTBOPEHUS, Pa3BUTHUSA
¥ pa3MHOXeHus, HauBuyansHoro
pa3BUTHs OpraHu3Ma (OHTOIE€HE3a),
BoprOs 3a CYIIECTBOBAHUE,
€CTECTBCHHOT'O otoopa,
BU1000pa30BaHMs, MPUCIIOCOOICHNE
OpPraHu3MOB K cpene OOHUTaHus,
BIMSHUSL KOMIIOHEHTOB SKOCHCTEM,

AQHTPOIIOTEHHBIX ~ W3MEHEHHH B
9KOCHCTEMaX CBOEH  MECTHOCTH,
KpyroBopoTa BELIECTB u

[103HABATEJIbHYIO U | IpeBpalieHne YHepruu B Ouochepe;
IPAaKTUYECKYIO obsactu | CHOpMHPOBAHHOCTh YMEHMSI peLIaTh
KU3HEJEATEIIbHOCTH; OMOJIOrMYeCKHe 3a7auu, COCTaBIATh
-yMETb UHTETPUPOBAThH 3HAHUS | TEHOTUIIMUYECKHUE CXEMBI
U3  Pa3HBIX  NPEIMETHBIX | CKPEIIMBAHUS JUISI Pa3HBIX THIIOB
oOnacrelii; HacJIeI0BaHMs IPU3HAKOB y
-BBIBUTATh  HOBBIE  WJIEH, | OPTaHU3MOB, COCTaBISTh  CXEMBI
npe/ylaraT  OpUTMHaJbHBIC | IEPEHOCA BELIECTB M JHEPIrUU B
MOJIXO/Ibl U PELIECHUS; sKocucTeMax  (Lenmd — MUTaHHA,
-CIIOCOOHOCTD UX MUIIEBBIE CETH)
UCIIOJIb30BaHUs B
MIO3HABATEJILHON 1
COLIMAIbHON ITPAKTHKE
OK 02. B obJsacTn neHHocTH | ChopMUPOBAHHOCTD yMEHUI
Hcnonbs3oBath HAY4YHOI'0 MO3HAHUS: KPUTHYECKH OLIEHUBATh
COBPEMEHHBIE -c(hOpMUPOBAHHOCTb UH(pOPMaLIHIO OMOJIOTNYECKOTO
CpEICTBa IOUCKA, MUPOBO33pEHUH, coJiepKaHus, BKJIFOYAIOLIY IO
aHayu3a u COOTBETCTBYIOIIIETO IICEBJJOHAyYHbIE 3HaHUS u3
UHTEepHpeTaluu COBPEMEHHOMY YPOBHIO | pa3jIM4YHBbIX HCTOYHHUKOB (CpEICTBa
uHpOpMaINU U pa3BUTHE HaYKH U | MaccoBoi HMH(pOpMalUK, HAyYHO-
UH(pOPMalMOHHbIE 00111eCTBEHHOMN NPAKTUKHY, | TIOMYJISIpHBIE MaTepHabl);
TEXHOJIOTUH TS OCHOBAaHHOTO Ha  JUaJiore | UHTEPIPETUPOBAThH ATHUYECKHE
BBINOJIHEHUS 3a/1a4 KYJIBTYp, CIOCOOCTBYIOILETO | aCIEKThI COBPEMEHHBIX
npodeccHoHaNbHOM | OCO3HAHUIO CBOEr0 MECTa B | UCCIIEJOBaHMM B ouosorum,
JesTeNbHOCTH HOJUKYJIBTYPHOM MUDE; MeJUIHE, OMOTEXHOJIOTUH;
-COBEPILIEHCTBOBaHHE paccmaTpuBath ri106anbHbIe
S3BIKOBOM M YUTATEIbCKOU | HKOJIOTHYECKUE poOIeMbl
KyJIbTYpbl ~ Kak  CpEACTBA | COBPEMEHHOCTH, (POpPMHpPOBaTH IO
B3aUMO/ICHCTBUS MEX]Y | OTHOIIEHUIO K HHUM COOCTBEHHYIO

JIIOABMH U ITIO3HAHUA MHpPa,

TTO3HITHIO;

-0CO3HaHHUE LEHHOCTH | c(OPMHUPOBAHHOCTD yYMEHUH
Hay4YHOU NeSITeNIbHOCTH, | CO3aBaTh COOCTBEHHBIE
TOTOBHOCTb OCYILECTBIIATh | MUCbMEHHBIE U YCTHBIE COOOILICHUS
IIPOEKTHYIO U | Ha OCHOBE OuoJornueckon
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UCCIIEN0BATEIBCKYO
JEATEIbHOCTh UHANBUAYAJIBHO
U B TPYIIIE;

OsBJianenue
YHHBepCaJbHBIMHU
Y4eOHbIMU
NO03HABATEJIbHBIMH
JeCTBUSIMH:

B) pa0oTsl ¢ nHpopManmeii:
-BJIAJIETh HaBbIKAMU
NOJy4YeHUs WHPOpPMALUU U3
HMCTOYHUKOB PA3HbIX THUIIOB,

CaMOCTOATCIIbHO
OCYHIECTBJIATH IMOUCK, aHAJIU3,
CHUCTCMATHU3aluIo )51

MHTEpIIpEeTalni0 UHpOpMaLUU
pa3iaMuYHbIX BUAOB U (opMm

NPEICTaBIICHHUS;
-Cc03/1aBaTh TEKCTBI B
paznmuyHBIX  (opmatax ¢
yuéTom Ha3HAYCHUS
uHpopMallMl U LIEJIEBOU
ayJUTOPHH, BBIOHpast
ONTUMAJIbHYIO bopmy
Hpe/ICTaBICHUS u
BU3YyaJIN3aIH;

-OLICHUBATb  JOCTOBEPHOCTb,
JETUTUMHOCTDb  MH(OpMAIIHH,
€€ COOTBETCTBHUE IIPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMaM;
-ACII0JIb30BaTh cpeacTsa
MH(POPMALIMOHHBIX U
KOMMYHUKAIIHOHHBIX

TEXHOJIOTUH B  PEUICHUH
KOTHUTHUBHBIX,

KOMMYHUKaTHBHBIX u
OpraHu3allMOHHBIX 3aJa4 C
cobmoieHeM  TpeGoBaHUM

SPTrOHOMUKH, TEXHUKA
0€30ITacHOCTH, TUTUCHEI,
pecypcocOepekeHusl,
NPAaBOBBIX M ATHYECKUX HOPM,
HOPM nH(pOpMaLOHHON
0€30I1aCHOCTH;

-BJIAJICTh HaBBIKAMHU

pacrio3HaBaHMs M 3aIUTHI
uH(popMaluuy,
UH(POPMALIMOHHOM
0€30IMaCHOCTH JIMYHOCTH;

uH(pOopMaIu u3 HECKOJIBKUX
HCTOYHHUKOB, rpaMoTHas
HCIIOIBb30BaTh ITOHATUNHBIN arapar
Ouosiorun




OK 04. O¢dpexruBHO
B3alMOJCUCTBOBAThL
u paboTaTh B
KOJUIEKTUBE U
KOMaH/IC

-F'OTOBHOCTb K CaMOpPa3BUTHUIO,

CaMOCTOSITENIbHOCTH u
CaMOOTIPE/ICIICHUIO;
-OBJIa/ICHUE HaBbIKaMU
y4eOHO-UCCIIeI0BATEIbCKOMI,
MPOEKTHBIM W COLHUAIBHOMN
JIeATEIbHOCTH;

OsBJianenue
YHHBEPCAJbHbIMH
KOMMYHUKATHBHBIMH
AeCTBUAMMU:

0) CoBmecTHas
AeATeJIbHOCTD:

-[IOHUMaTh ¥ HCIOJb30BaTh
MPEUMYILECTBO KOMAHIHOU M
VH/IMBUYaJIbHOM palboThI;
-IIPUHUMATh LEIU COBMECTHOMN
JIeSITEIIbHOCTH,
OpraHU30BBIBATH u
KOOPJMHUPOBATh JIEUCTBUS IO
€€ JOCTH)KCHMIO: COCTaBIISATH
IIJIaH JEHCTBUM, PACIPEIEIIATh
poau ¢ y4eTOM MHEHHS
Y4YaCTHUKOB, 00cyXJ1aTh
pE3yJIbTaThI COBMECTHOMI
paboThI;

-KOOPIMHUPOBATH u
BBITOJIHATH pabOTy B yCIOBUSIX

pealbHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;
-OCYIIECTBJISITh  TO3UTHBHOE
CTpaTernyecKkoe IOBEICHHE B
Pa3TUYHBIX CUTYaITUsX,
MpOSIBISATE  TBOPYECTBO U
BOOOpaxeHue, OBITH
WHUIIUATUBHBIM

OBiagenue
YHHUBepPCAJbHBIMU
peryasiTHBHbIMH
ACCTBUSAMM:

r) NpuHATHE ce0sli U APYrux
Jroaeu:

-IPUHAMATH MOTHUBBI |
apryMEHTHI JPyTUX JII0JeH npu
aHam3e pE3yNbTaToB
JeSITeTbHOCTH;

-pU3HaBaTh CBOE TMPaBO |
MpaBoO Jpyrux Jojaed Ha
OIINOKH,

[IpuoOpereHue ompiTa MPUMEHEHUS
OCHOBHBIX  METOJIOB  HAy4HOTI'O
IMO3HAHUS, UCTIONTB3YEMBIX B
OMOJIOruHy: HAOIOIEHUS U OIMCAHUS

KHMBBIX  CHCTEM, MpOIIECCOB U
SIBJICHH; OpraHu3aLuu u
MIPOBEACHUS OMOJIOTUYECKOTO
IKCIIEPUMEHTA, BBIJIBHYKCHHS
THUIIOTE3, BbIIBJIICHHUA 3aBUCHUMOCTH
MEXITY VICCIICIOBAaHHUSMHU
BCiIn4ynHaMu, 00BsACHEHUS
OJTyYESHHBIX pe3yJbTaToB u
(bopmynrpoBaHue BBIBOJIOB c

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ,
TCOPHUU U 3aKOHOB




-pa3BUBaThH CIIOCOOHOCTh
HOJAHUMATh MHpP C TO3HILHIH
JIPYTOTO YelIOBEKa;

OK 07.
ConeiicTBOBaThH
COXPaHEHUIO
OKPYKaIOILEH Cpebl,
pecypcocOepexeHuIo,
MPUMCHSITH 3HAHHS
00 M3MeHeHnn
KJIMMAaTa, MPUHITUIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIYAITHBIX
CUTYaIUSIX

B o0JacTH ?K0JOrHYecKoOro
BOCIIUTAHUSA:

-chopMHpPOBAaHHOCTH
JKOJIOTUYECKOU KYJIBTYDBI,
IIOHUMAaHUe BIIUSIHUSA
COLIMATIbLHO-3KOHOMHUYECKUX
MIPOLIECCOB  HA  COCTOSIHUE
MPUPOIAHOMN COLIMAIbHOM
cpenpl, OCO3HaHUue
I00ATEHOTO xapaktepa
HKOJIOTMYECKUX Mpo0iIem;
-IJIAHUPOBaHUE u

OCYIIECTBJICHUE JCHCTBUH B
OKPYXaIOIIEH cpejie Ha OCHOBE
3HaHUS LeNel yCTONYMBOTO
Pa3BUTHS YEIIOBEUECTBA;
aKTHBHOE HETpUsITUE
JICUCTBUN, MPHUHOCIUIUX BpEL
OKpY’KaloIIeH cpene;

-YMEHHE MIPOTHO3UPOBATH
HeOIaronpusTHhIC
SKOJIOTHYECKHE TOCICACTBUS
MpEAIPUHUMAEMBIX JICHCTBUI,
MpeaoTBpaliaTh ux;

-paCIupPCHUC OIIbITa
JIESATCILHOCTH 3KOJIOTHUYSCKOM
HaIIpaBJICHHOCTH;

-OBJIaJICHUEC HaBBIKaMH

y4e0HO-HCCIeI0BATENbCKOMH,
IIPOEKTHBII YW  COLMAIBHON
JIeSITeTIbHOCTH;

c(hOpPMHUPOBAHHOCTh yYMCHHE
MPUMEHSITh TIOJTyYeHHBIC 3HAHUSI IS
00BACHEHUS OMOJIOrMYECKUX
MIPOLIECCOB U SIBIICHUH, JUISI IPUHSTHUS
MPAKTHICCKUX peleHui B
MOBCCAHEBHOM JKM3HHM C IICJIBIO
obOecrieyeHnss 0€30ITaCHOCTH CBOETO
3JI0POBbS M 37I0POBBSI OKPYKAFOIIHX
JIOACH,  COOJIONACHHS  3JI0POBOTO
o0Opa3a KH3HH, HOPM TPaMOTHOTO

TIOBEACHMS B OKpY>Karoleu
NPpUPOJHOM  cpele;  IOHUMMaHue
HEOOXOIMMOCTH HCIIOJIb30BaHUS
JOCTHKEHU I COBPEMEHHOM
OHOJIOTUM U OHOTEXHOJIOTHHA IS
paLMOHAIBHOTO
MPUPOIOIIOIB30BAHUS




2. CTPYKTYPA U COAEPKAHUE OBA3ATEJIBHOI'O YYEBHOI'O ITPEIMETA

2.1. O0bem 00513aTEJIBHOI0 Y4eOHOI0 NpeMeTa U BUAbI Y4eOHOH padoThl

Buj yueOHoi padoThl

O0beM yacoB

O0bem o0pa3oBaTeIbHOI NMPOrpaMMbl 00513aTEJILHOTO0 YUeOHOT(
npeaMera

36

B T.4.

OcHOBHOE coJiepKaHue

34

B T.4.

TEOPETUYECKOE 00yUeHUE

34

B T.4. IpoeccnoHaIbHO-OPHEHTUPOBAHHOE COJICPIKAaHNE

IMPAKTUYCCKHUEC 3aHATHA

B T.4. IpoeccHoHaTbHO-OPHEHTUPOBAHHOE CO/ICPIKAaHHE

na60paT0pHLIe 3aHATHUA

B T.4. IPO()eCCHOHANbHO—OPHEHTHPOBAHHOE COJEPIKaHHE

KonTponbHas pabota

CamocrosTenbHbIe PadOoThI

B T.4. IpoeccnoHaIbHO-OPHEHTUPOBAHHOE COJICPIKAaHNE

IIpomesicymounas ammecmayus 8 gopme Oughghepenyuposanroe:

3auyema 60 8Mmopom cemecmpe
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2.2. TemaTu4eckuii NJIaH M coJlep:KaHue 003aTeJIbLHOT0 Y4eOHOro npeamera buosorus

HaunmeHoBaHue ConepaxaHue y4e0HOro MaTepHnaJia, 1adopaTopHble H NPaKTHYeCKHe PadoThbl, CAMOCTOSITEJIbHAsI O0bem ®opmupyemble | YpoBeHb
pa3iesioB U TeM paboTa odyuyarolmuxcs, KypcoBasi padora (IpoeKT) (eciiu npedycmompensi) 4acos KOMIIETEHIIUM | OCBOCHHS
1 2 3 4 5
Paznen 1. Knetka — cTpyKTypHO-()yHKIIMOHAJIbHAS €IMHUIIA )KHBOTO 8
Tema 1.1. buonorus CopneprxaHue y4eOHOr0 MaTepuaia 1
zz; ;{?:;3 C?EII:;M 1 | CoBpemeHHBIE OTpacian OMOIOTHIECKUX 3HAHUN. CBSA3b OMONIOTHH C IPYTUMHU HayKaMH: OHOXHIMUS, OK.02 1
— Oomodmsuka, OwoHmka, reHoreorpadms u ap. Poms m Mecto Omomormm B (popMHpOBaHHH
COBPEMCHHOW HAayYHOW KapTUHBI MHpa. YPOBHM OpraHuM3alul kuBod Matepun. OOmas
XapaKTepUCTHUKA KU3HH, CBONCTBA KHUBBIX CUCTEM. XUMHUUECKUHN COCTaB KIETOK
JlabopaTopHbie paboThI
IIpakTrueckue 3aHATUSA
KonTtposbHbie paboThI
CamocrosiTenbHas paboTa 00ydJaromxcst
Tema 1.2. Coxepxanue yaeOHOro Marepuaa 1 OK.01 1
CTpyKTYypHO- Knerounass teopus (T. IlIBamn, M. Ilneiinen, P. BupxoB). OCHOBHBIC IIOJIOKEHHS COBPEMECHHOM OK.02
(hyHKIHOHATBHAS U KJIETOYHOU Teopuu. THUIIBI KIETOUHOM OpraHu3aluu: IPOKAPUOTUUECKUI U 3YKapUOTHYECKHH. OK.04
opranuzanus K1eTok | JlabopaTopHble paboOTHI
[TpuoGperenne ompiTa NPUMEHEHUS] TEXHUKH MHKPOCKONMPOBAHUS TIPH BBIOJHEHUH JIa0OPaTOPHBIX
pabot: JlaboparopHas
1. JIabopaTopHas pabota «CTpoeHHe KICTKH (pacTeHHs, >KUBOTHbIEC, TPHOBI) U KIETOYHBIE BKIIOYCHUS
(kpaxmar, KapOTHHOUBL,XJIOPOIIIACTHI, XPOMOILIACTHI)» [10AroTOBKa MUKPOIIpEnapaToB, HAOIIOICHHE C
MIOMOIIBI0O MHKPOCKOIIA, BBISBICHHE Pa3JIMuUi MEXIy H3ydaeMbIMH OOBEKTaMH, (OPMYIHPOBAHHE
BBIBOJIOB
[MpakTryeckne 3aHATHA
BupycHsle u 6akTepuansHble 3a001eBanus. OOIINe MPUHIUITBI HCTIONB30BaHHS JIEKAPCTBEHHBIX BEIIECTB.
OcoOeHHOCTH TNpPHUMEHEHHs aHTHOMOTHKOB. lIpeicTaBieHHe YCTHBIX COOOWICHMH C Mpe3eHTalueH,
IIOJITOTOBJICHHBIX 10 MIEPEYHIO HCTOYHUKOB, PEKOMEHI0BAaHHBIX IPENoIaBaTeIeM
KonTtposnsHbie paboThl
CamocrosrenbHas paboTa 00ydaromuxcs 2
OIHOKJIETOYHBIE I MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOEHHE TIPOKapHOTHIECKOH KiieTku. CTpoeHne
JYKapHOTHUYECKOH KIeTkH. HexireTounbie hopMbl XKHU3HH (BHPYCHI, OakTeprodarn)
Tema 1.3. Coneprxanne yueOHOTO MaTepHuaia 2 OK.01 1
C1pykTypHO- 1 | Xpomocomnast Teopuss T. Moprana. CrpoeHne XpoMocoM. XpOMOCOMHBIH HabOp KIIETOK, OK.02
(yHKIMOHATBHBIC TOMOJIOTUYHBIC U HETOMOTHYHBIC XPOMOCOMBI, TAIUIOWAHBIN M JAUIUIOUAHBIA Habop. HykienHOBEIE
(haxTopEI kucnotsl: JIHK, PHK HaxoxzeHue B KieTke, MX CTpOoeHHE M (YHKIHMH. MaTpUuHbIE NpOLECCH B
HaCJIEICTBEHHOCTH KIIETKE: peruKanus, OnocunTe3 Oenka, penapanus. [ eHeTHYeCKUH KOJI U €T0 CBOWCTBA

JlaGopaTopHbie paboThI

IIpakTHueckue 3aHsITUs

Pemenwne 3agaq Ha ONpPEACIICHNUE MOCICAOBATCIbHOCTH HYKJIICOTUIOB, aMUHOKHUCJIIOT B HOPME M B ClIy4ac
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HM3MEHEHHUs MoclieoBaTeabHoCTU HykieoTuaoB JJHK

KoHTposnbHbIe paboThl

CamocrosTenbHast paboTa 00yyaronmxcst

Tema 1.4. Obmen CopneprxaHue y4eOHOr0 MaTepuaia OK.02
BEIICCTE M JlabopartopHsie paboThI
npeBpalleHue
SHEPTHH B KICTKE [IpakTuueckue 3aHATH

KonTponbHbie paboThI

CamocrosTenbHast paboTa 00ydaromuxcs 1

[MonsiTre MeTabonMM3M. ACCUMIISIINS M AUCCUMIIISILNS - JIBE CTOPOHBI MeTaboau3Ma. Turbel ooMeHa

BEIIIECTB: aBTOTPO(HBIH U reTepoTpodHbIH, a3poOHbIH 1 aHadpoOHbIH. [InacTuueckuii oOMeH.

PoTocuHTE3. XEMOCHHTE3
Tema 1.5. Coneprxanne yueOHOTO MaTepHraia OK.01
JKU3HEHHBIN [TUKIT JlaGopaTopHbIe paboTHl OK.02
KJICTKH. MUTO3,
Meiios IIpakTudeckue 3aHATUS

KoHTposbHbIe paboThI

MonekynsipHblil ypOBEHb OpraHU3allK JKHUBOTO

CamocrosTenbHast padoTa 00ydaromuxcs 1

Kierounslii MK, €ro nepuoabl. MUTO3, €ro CTaauy 1 MPOUCXOIsIINE poLecchl. bronornyeckoe

3HaueHue MHUTO3a. Meiio3 u ero cranuu. [loBeneHne xpomocoMm B Meiiosze. Kpoccunrosep.

buosnoruueckuii cMblci Meiio3a
Paznen 2. CtpoeHue u QyHKIMH OpraHu3Ma 10
Tema 2.1. Ctpoenue Coneprkanne yueOHOTO MaTepuaia 1 OK.02
opraHusma 1 | MHOroKIeTOYHbIE OpPTaHU3MBlI. B3aMMOCBS3b OPraHOB M CHCTEMBI OPraHOB B MHOTOKJIETOYHOM OK.04

opranmusMe. 'oMeocTa3 opraHu3Ma 1 ero nogjep kaHue B Ipolecce XKU3HeIeSITeIbHOCTH

JlabopaTopHbIie paboOTHI

[pakTHyeckne 3aHATHS

KoHTponbHbIE paboThI

CamocrosTenbHas paboTa 00ydJaronmxcst
Tema 2.2. ®opmsl Cojeprkanne yueOHOro MaTepuaia 1 OK.02
Pa3MHOXKEHUS ®dopmbl pa3MHOXKEHHS OpraHu3MoB. becriosoe 1 mosoBoe pa3mMHoskeHne. Bupl 6ecrionoro pa3sMHOXKEHUSL.
OpPTaHU3MOB [TonoBoe pasmHoxeHue. ['ameToreHes y xmuBoTHBIX. CriepmaroreHe3 u ooreHe3. CTpoeHHE ITOJIOBBIX

KJIETOK. OIUIOJIOTBOPEHHE

JlabopartopHsle paboThI

IIpakTHueckue 3aHsITUs

KontpomnsHbie paboTh

CamocrosrenbHas paboTa 00ydaromuxcs
Tema 2.3. Onrorene3 | ConepikaHue yueOHOro Marepuaia 2 OK.02
pacTeHmii, ;kUBOTHBIX | 1 | MIHOMBHIyaabHOE Pa3BUTHE OPraHM3MOB. DMOPHOTEHE3 W €ro craadd. 11oCTIMOPHOHAIBHBIN OK.04

" YCJIOBCKA

nepuon. CTaguu MOCTIMOPHOHAIEHOTO Pa3BUTHA Y JKMBOTHBIX M deJoBeka. lIpsmoe n Hempsmoe
pa3ButHe. bronorngeckoe crapenue u cMepTh. OHTOTeHE3 pacTeHHI
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JlaboparopHsie paboThI

IIpakTrueckue 3aHATUS

KoHTposnbHbIe paboThI

CamocrosTenbHas paboTa 00yyaronmxcst

Tema 2.4. CojeprxkaHue yueOHOr0 MaTepuaia OK.02
3aKOHOMEPHOCTH 1 | OcHOBHBIE TIOHATHSA TEHETHKH. 3aKOHOMEPHOCTHM oOpa3zoBaHMs ramer. 3akoHel [. Mennens OK.04
HacJe0BaHUs (MoOHOTHOPHIHOE ¥ OJUTHOPUIHOE CKpelrBanue). BzanmoneiicTBrue reHoB

JlaGopatopHble paboThI

JlabopartopHas pabota «IIpeBpaiieHus OpraHMYeCKUX BEIIECTB IPU HATPEBAHHUY .

[lony4yenue sTuneHa U U3y4eHUE €ro CBOMCTB. MOAEIMPOBAHUE MOJIEKYJ U XUMUUYECKUX MPEBPALLEHUI

Ha [IpUMepe ITaHa, ITUIICHA, alleTUIICHa U JIp.

IIpakTrueckue 3aHATUSA

Pemenue 3a1a4 Ha onpesieNieHHe BEPOSITHOCTH BO3HUKHOBEHHS HACJIEICTBEHHBIX PU3HAKOB IIPH MOHO-,

JI¥i-, TIOJIMTHOPUIHOM CKPEIIMBAHIK, COCTABJICHUE TCHOTUITMYSCKUX CXEM MPEBPAIICHUS

KonTtposbHbie paboThI

CamocrosiTenbHast padoTa 00yyaronmxcst
Tema 2.5. Cojneprxanue y4eOHOr0 MaTepuaia OK.01
Cuenuiennoe 1 | 3akonsr T. Moprauna. CueniieHHOE HacleJ0BaHHE I'€HOB, HapylIeHHe clemieHus. HacnemqoBanue OK.02
HaclIcNoBaHue IPU3HAKOB, CHEIUIEHHBIX C IIOJIOM
MPU3HAKOB

JlabopaTopHbie paboTHI

IIpakTHueckue 3aHATUS

Pemenue 3aja4 Ha OmNpejeieHHE BEPOSITHOCTH BO3HHKHOBEHHS HACIEICTBEHHBIX MHPU3HAKOB MPH

CICTUICHHOM HACJICJIOBAHHUH, COCTABJICHHE T€HOTHITHYECKUX CXEM CKPEIMBAHMS

KontposnbHbie paboThl

CamocrosrenpHas paboTa 00yyaromuxcs
Tema 2.6. Copepxanne yaeOHOTO MaTepuaia OK.01
3aKOHOMEPHOCTH 1 | U3MeHYHBOCTh NIPU3HAKOB. BHIBI H3MEHYMBOCTH: HACIEICTBEHHAS M HEHACJIEACTBEHHAS. 3aKOH OK.02
W3MEHYUBOCTH OK.04

TOMOJIOTHYECKHX PSANOB B HaciencTBeHHOW n3meHunBocty (H.M. BaBuioB). MyTtanuonHas Teopus
M3MEHYMBOCTH. Buapl MyTamuii M TNpUYMHBI HMX BO3HMKHOBeHMs. KapuoTum desoBeka.
Hacnencteennsle 3a60neBaHus uenoBeka. | eHHbIE U XpOMOCOMHbIE O0JIe3HN dYenoBeka. bonesnu ¢
HACIIeICTBEHHOH IPeApacIiooKEHHOCThIO. 3HAUYEeHHE MEJUIIMHCKOW TeHETHKH B TIPEIOTBPAIECHIH
1 JICYCHUH T'eHETHUECKUX 3a00JI€BaHUIl YeloBeKa

JlaGopatopHbie paboThI

IIpakTrueckue 3aHATUS

Pemenne 3aa4 Ha ONPEACJICHUC TUIIA MyTalluU IIpH nepeiavy€ HACJICACTBECHHBIX IPU3HAKOB, COCTABJICHUC
TCHOTUIMMYCCKUX CXEM CKPCIIUBAHUA

KonTponbHbie paboThI

CrpoeHre 1 QyHKIIMH OpraHru3Ma

CamocrostenbHas paboTa 00yyaronmxcst
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Pasnen 3. Teopus 3Bosronuu

Tema 3.1 Ucropus Copneprxanue y4eOHOr0 MaTepHuaia OK.02
9BOJIOLMOHHOTO 1 | Ilepeoie 3Bomonnonnsie konnenuun (JK.B. Jlamapk, JK.JI. Broddon). DBomonuonnas teopus Y. OK.04
y4CHHA. Japsuna. CHHTETHIECKAs. TEOPHUS IBOIOIMHI M €€ OCHOBHBIE TIOJIOKEHHS.
Mukpossomonus Mukpossosonus. 1oy anus Kak >IEMEHTapHas €IWHHIA JBOTIONUH. | €HETUYECKHE OCHOBBI
SBOJIIOIUH. DJIeMEHTapHBIE (aKTOPHI 3BOMONNH. EcTecTBEHHBIN 0TOOp - HampaBIsTIONIHA (hakTop
sBOJIIONIMU. Brtoobpa3oBanue Kak pe3yibTaT MEKPOIBOJIOIMH
JlaGopatopHbie paGoThI
[paKTHYECKUE 3aHATHUS
KontposbsHbie paboTht
CamMocTosTenpHas paboTa 00yJaronuxcs
Tema 3.2. Coneprxanne yueOHOTO MaTepHraia OK.02
Maxkpossosouus. 1 | Makpossomonusi. PopMEl ¥ OCHOBHBIE Hampasinenus makpossomoiuu (A.H. Cesepuos). [lytu OK.04
BosHukHOBeHHE 1 TOCTHKEHHUs GMOIOrudIeckoro mporpecca. Coxpanenne 6HopasHooOpasus Ha 3eMile.
Pa3BUTHUE JKU3HU Ha I'UIoTe3k! ¥ TEOPHH BO3HMKHOBEHHMS KU3HY Ha 3emie. [[osBIeHNE TIEPBEIX KIETOK M HX YBOJIOIHS.
Semne TIpoKapHOThl U 3YKApHOTHL. [IPOMCXOKIEHHE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HHUKHOBEHHE
OCHOBHBIX [1APCTB 9YKAPUOT
JlaGopaTopHbIe paboThI
IpaKTHYECKHUE 3aHATHS
KonTtpombHbie paboThI
CamocrosTenpHast pabota 00yYarnmxcs
Tema 3.3. Coneprxanne yueOHOTO MaTepHaia OK.02
[poucxosxnenne 1 | Anrpomnosorus - HayKa o yenoseke. CHCTEMAaTHUECKOE TIONOKEHHE YenoBeka. CXOICTBO M OTIMYHUS OK.04
CIOBCKA - YeJIoBEKa C JKUBOTHBIMH. OCHOBHBIE CTa[IMU AHTPOIIOreHe3a. DBOIIONUSA COBPEMEHHOIO YEIOBEKA.
AHTpOIOTeHES YenoBeueckue packl M HMX EOWHCTBO. BpeMs M IIyTH paccelleHHs 4YeloBeKa IO ILIAHETE.
TMpucnocoOIEeHHOCTh YeI0BEKA K Pa3HbIM YCIOBHUSIM CPEJIbI
JlabopaTopHbIie paboTHI
[pakTHYeCcKUe 3aHATHUS
KoutposbsHbie paboTht
CamocrosTenbHas pabota 00yYaronmxes
Pazgen 4. Oxonorus
Tema 4.1. CojneprxaHue y4eOHOr0 MaTepHuaia OK.01
Okonoruveckue 1 | Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/1yLIHAsl, [I0YBEHHAsS, BHYTPHOPTaHU3MEHHAS. OK.02
(haxTOpBI U Cpeb OK.07

JKU3HU

DU3NKO-XUMUIECKHUE OCOOCHHOCTH Ccpejl OOMTaHusS OpraHu3MoB. [Ipucrmoco0ieHns opraHu3MoB K
KW3HM B Pa3HBIX cpenax. IloHsaTHe skomormueckoro ¢akropa. Kimaccupukamms sKOJTOTHYECKUX
takropos. IlpaBuno muaumymMa 0. JInbuxa. 3akon TonepantHocT B. lendopaa

JlaGopatopHbie paboThI

IIpakTrueckue 3aHsATUS

KonrponbHbie paboThl

CamocTosTenpHast padoTa 00ydJaronuxcs
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Tema 4.2. Copneprxanue y4eOHOr0 MaTepHuaia OK.01
Homynsius, 1 | Dkonoruueckas XapakTepUCTHKA BHAA M MOMYJIALIUH. DKOJOTHYECKAs HHINA BUAA. DKOJOTHUYECKHE OK.02
coobuectsa, XapaKTEPUCTUKU MOIMysimun. CooOIIecTBa W SKOCUCTEMBI. bHOLEH03 M ero crpykrypa. CBssn OK.07
9KOCHCTCMBI MEXIy OpraHu3MaMu B OnomeHose. CTPYKTypHBIE KOMIIOHEHTHI JKOCHCTEMBI: IIPOIYIEHTEL
KOHCYMEHTBI, PENyLEHThL. KpyroBOpoT BEWIECTB M MOTOK YHEPTUM B IKOCHCTEME. Tpoduueckne
YPOBHU
JlaGopatopHbie paGoThI
[paKTHYECKUE 3aHATHUS
Tpoduueckue muemu wu cetd. OCHOBHBIE TOKA3aTelqu JKOCHCTEMBL bBuomacca W TPOAYKIUSL
DKOIOTHUECKHE UpaMuIbl uicelt. Bruomacces u sHepruu. [1paBuiio mupamusisl SHEPTUH.
PelleHne MPakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aaHUH MO TMEPEHOCY BEIIECTBA W JHEPIUH B
9KOCHCTEMAX C COCTABICHHEM TPOPUUECKHX LETEH, TMPaMu 1 GUOMACCHI M SHEPTHH
KoHTponbHbIE paGOTHI
CamocrosiTenbHast padoTa 00yyaronmxcst
Tema 4.3. buocepa — | Coneprxkanue yaeOHOTO MaTepraia OK.01
riodapHas 1 | Buocdepa - xuBas obonouka 3emud. PasBuTue npencTaBieHud o Guocdepe B Tpymax B.I. OK.02
SKoJIOornaecKasd Bepnanckoro. O6mactu 6uocdephl M €€ KOMIIOHEHTEL JKHBOE BEIECTBO OHOC(EPHI B €10 (yHKITHH. OK.07
cucrema 3aKkOHOMEpHOCTH cymiecTBoBaHus Onocheprl. OcoOeHHOCTH OHOCheEpsl Kak TIIOOAIbHOM
5KOCHCTEMEL
Junamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoThl BEHIECTB M OMOTCOXUMHYECKUE LIHKJIBL.
['100anbHble YKOJIOTHYECKHE TPOOJIeMbl COBPEMEHHOCTH
JlaGopatopHbie paboThI
IIpakTHueckue 3aHATUS
KoHTposbHBIE paGOTEI
CamocrosrenpHas paboTa 00yyaromuxcs
Tema 4.4. Bnusnue Coneprkanne yueOHOTO MaTepuaia OK.01
AQHTPOTIOTEHHBIX JlaGopaTopHbIe paGoTEI OK.02
(axropos na IIpaKkTUYeCcKUe 3aHATUS OK.04
ouochepy OK.07

HpaKTquCKOG 3aHATHC ((OTXO}II)I IIPOU3BOACTBA»

B Tom gncne npodeccrnoHaTbHO-OPUEHTUPOBAHHOE COJIEPKAHUE MPAKTUIECKOTO 3aHIATHS

HpaKTH‘leCKOC 3aHATUC «OTXOHH MMpOU3BOJACTBAY. Ha ocHoBe q)euepam,ﬂoro KJ'IaCCI/I(i)I/IKaL[I/IOHHOI‘O
KaTajora OTx040B ONpeACIATh KJIACC ONMMACHOCTHU OTXOJ0B; arperaTHOC COCTOSIHUC U (1)I/I3I/I‘16CKyIO (bOpMy
OTXO0H0B, 06pa3y10m1/1x051 Ha pa60qu MeCTe/Ha >Tamax IMpOU3BOJACTBA, CBA3aHHBLIC C OHpe)ICJ'ICHHOﬁ
CIICIHUAJIBHOCTBIO

KontpomnsHbie paboTh

CamocrosrenbHas paboTa 00yJaromuXCs

AHTpOTIOTeHHBIC BO3JICHCTBUS Ha OHOChepy. 3arps3HeHUs KaK BH]l aHTPOIIOTCHHOTO BO3ACUCTBHSL.
AHTpOTOTreHHbIC BO3ACHCTBUS Ha aTMocdepy. BosaeiicTeue Ha runpocepy. BosaeiicTeue Ha mutocdepy.
AHTpPOTIOTeHHBIC BO3/ICHCTBHS HA OMOTHYCCKUE COOOIECTBA. YTIIyOJICHHO U3yYalOTCs OTXOIBL,
CBSI3aHHBIE C OMPENIETICHHON CIeLHaTIbHOCTBIO
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Tema 4.5. Bausiaue Coneprxanue yueOHOro MaTepuaia OK.02
CONMANLHO- JlaGopaTopHbIe PabOTEI OK.04
OKOHOMUHCCKHUX 1. Jla6oparopHas pa6oTa «YMCTBeHHas pabOTOCIOCOOHOCTE OK.07
(axropos Ha OBmajieHre METOIAMH OTIpeJIeNIeHHs] TOKa3aTelel YMCTBEHHOH paBoTOCTIOCOGHOCTH, 0OBIACHEHHE
3AOpOBBE HCIOBCKA TOJTydeHHBIX Pe3yJIbTaTOB U (hOPMYIIHPOBAHHE BHIBOJAOB (ITHCHbMEHHO) C HCTIONb30BAHNEM HAYIHBIX

MIOHSTH, TEOPUI U 3aKOHOB

2. JlabopatopHas paboTa «BiusHue abnotndecknx (pakTopoB Ha 4elnoBeKa (HU3KUE U BHICOKHUE
TEMIIEPATYPBI)»

W3yveHne MEXaHM3MOB aalTallMH OPTaHU3Ma YeOBeKa K HU3KHM M BBICOKHM TeMIIepaTypam

00BSACHEHHE MOJYICHHBIX PE3YJIbTATOB M (POPMYIHUPOBAHIE BHIBOIOB (THCHMEHHO) C HCIIOIb30BaHHEM

HAy4YHBIX IOHATUN, TEOPUil U 3aKOHOB

B ToM uricie npodeccHoHaNbHO-OPHEHTHPOBAHHOE COIEpKaHNe JTab0paTOPHOTO 3aHSITHS

B KkauecTBe TPUITEPOB CHIDKAIONINX PAabOTOCMOCOOHOCTh HCIONB30BaTh YCIOBUS OCYIICCTBICHUS

npohecCHOHATPHON IEATENBHOCTH: IIIYM, TeMIEPaTypa, hu3nuecKas Harpy3Ka u T.j.

IIpakTudeckue 3aHATUS

KoHTpoJbHEIE paOOTHI

TeopeTHyecKHe acTIeKThl KOJIOTHH

CamocTosTenbHas padota 00yJaromuxcs

310poBbe U ero cocrasisitorne. GakTopbI, TOIOKUTEIHHO U OTPUIATEIFHO BIHSIONIIE HA OPTaHU3M

yenoBeka. [IpobieMa TeXHOTEHHBIX BO3/ICHCTBUI Ha 37I0POBBE UEIOBEKA (AIEKTPOMATHUTHBIC IO,

OBITOBAsT XUMUSI, H30BITOYHBIE IIIYMBI, PAIHAIMS U T.I1.). ATaNTaius OpraHu3mMa 4eoBeka K pakropam

OKpyXarolen
[TpodeccroHanTbHO-OPHEHTHPOBAHHOE coiepkKaHue (CoJiepKaHue MPUKIATHOTO MOTYJIS)
Paspen 5. buosiorus B )u3HU
Tema 5.1. Coneprkanne yueOHOTO MaTepuaia OK.01
buorexnonornu B 1 | BuorexHoNOrMs Kak Hayka M npou3sBoAcTBO. (OCHOBHBIE HANpABJIE€HUS  COBPEMEHHOMN OK.02
JKU3HHU KQXKITOTO OK.04

6uorexHooruu. Metonsl bnorexHonmoruu. OOBEKThH OMOTEXHOJIOTUH. DTHKA OHOTEXHOJIOTHIECKUX
Y TEHETUUYECKHUX 3KCIIepUMEHTOB. [IpaBuia noucka u aHanu3a OMOIKOJIOTHYECKOi HHpOpMAaK 13
pa3NMyYHbIX WCTOYHUKOB (HaydHas M y4eOHO-Hay4Has JMTeparypa, CpeICTBa MacCOBOM
nHpopmanuy, cetb IHTEpHET U ipyrue

JlaGopatopHbie paboThI

IIpakTrueckue 3aHATUS

Kelicel Ha aHanu3 wHGOpPMAIMM O HAy4YHBIX JOCTHKEHHSX B OOJACTH T€HETHYECKHX TEXHOJIOTHH,
KJIETOYHOU

WmxeHepny, NMUILIEBBIX OMOTEXHOJIOTMH. 3aluTa KeHCoB: Mpe/CcTaBlIeHNE Pe3yIbTaTOB PEIICHHs KEHCOB
(BBICTYIUICHHE C IIPE3CHTaIHEH)

B Tom gucnue l'[pO(l)eCCI/IOHEU'H)HO'OpI/IeHTI/IPOBaHHOC COACpIKaHue na60paTopH0r0 3aHATUA

CamocrosrenbHas paboTa 00ydJarommuXCs

buoTexHomorus kak Hayka 1 Ipou3BoICTBO. OCHOBHBIE HAIIPABJICHUS COBPEMEHHON OHOTEXHOJIOTHH.
Mertoap! OnoTexHonorun. OOBEKThl OMOTEXHOJIOTUH. DTHKA OMOTEXHOIOTHUECKUX U TeHETHYECKUX
sKcriepuMenToB. [IpaBuia nmoucka v ananu3a OMOIKOIOTHYECKO HH(pOpManK U3 Pa3IHYHbIX
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HCTOYHMKOB (Hay4yHas ¥ yueOHO-HayyHas JIUTEpaTypa, CPeICTBA MaCCOBON MH(POPMALIHH, CETh
WnTepHer u npyrue

Tema 5.2.1. CopneprxaHue y4eOHOr0 MaTepuaia OK.01
JlaGopaTopHble paboThI OK.02
[pakTryeckue 3aHATHS OK.04

Pa3BuTne mpoMBINUICHHOW OMOTEXHOJIOTMH M €€ NPUMEHEHHE B XXM3HM 4YeJIOBEKa, MOMCK U aHaJIH3
nH(opMannK U3 pa3IUYHBIX UICTOYHUKOB (Hay4Hast U y4eOHO-Hay4Has JIUTEpaTypa, CPEACTBA MacCOBOM
nHpopmanum, cetb UHTEpHET U 1pyrue)

Kelicel Ha aHanu3 nHQpOpMALUK O Pa3BUTHH IPOMBIIIIEHHOH OMOTEXHOJIOTHH (IO rpymmam)

3amura keiica: IIpeacrapineHue pe3ynbTaToB pelIeHUs KeiicoB (BBICTYILICHUE C IPE3CHTAINEH)

KontpomnsHbie paboTh

CamocrosiTenbHast padoTa 00yyaronmxcst

[TpoMexxyTouHas arrectanus 1o Jucuuminge (audpdepeHnupoBaHHbIN 3aueT) 2

Bceero 36

JI1st XapaKTepUCTUKH YPOBHSI OCBOCHHS yUeOHOTO MaTepralia UCIIOJIb3YIOTCS CIeIyIoIue 0003HaYeHUS:

1. o3nakomuTeNbHBIN (Y3HABaHHE paHee U3YYCHHBIX 0ObEKTOB, CBOMCTB);

2. penpomyKTHBHBIH (BBIOIHEHHE ACITEIBHOCTH IO 00pa3ily, MHCTPYKIIMH WM IO PYKOBOJICTBO);

3. TPOAYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSTEIBHOE BBINOJIHEHUE ACSITEIbHOCTH, PELICHHE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUA PEAJIMBAIIUUA ITPOTI'PAMMBI 06s13aTe1bHOT0 Y4€0HOI0 MpeaMeTa

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecrne4eHH 0
Peanuzanus o0s3aTensHOrO y4eOHOro mpenMera TpeOyeT Haaudus Y4eOHOro KaOWHeTa
OMOJIOTHH.

O6opynoBanue yueOHOT0 KabUHeTA!

- IOCAJI0YHBIC MECTA MO KOJMYECTBY O0YUArOIIUXCS;

- pabodee MeCTO MpernoaBaTels;

- KOMIUTIEKT y4eOHO-HArJIsHBIX TOCOOUH 110 OMOJIOTHH;

TexHu4yeckue cpeacTBa OOyUCHHUS:

- IEPCOHAJIBHBIN KOMITBIOTED, JIOKAJIbHAS CETh C BBIXOI0M B Internet,

- MyJIbTUMEIUNUHBIN IIPOEKTOP,

- IPOCKIIUOHHBIN IKpaH.

3.2. UudopmanmnonHoe odecredeHue 00ydeHust

[lepeueHpr pexkoMeHAyeMbIX Y4YeOHbIX u31aHuil, VIHTEepHET-pecypcoB, JAONOJHUTEIBHON
JUTEPATypBI

OcCHOBHbBIE UCTOYHHKHU:

1. 1. buonorus. 10 kiacc: 6a30Bbiii ypoBeHb: yuebuuk / B.B. [laceunuk, A.A. Kamenckuii, A.M.
Py6uoB u ap.; mox pen. B.B. [laceunnka. — 5-e uza. — M.: Ilpocsenienne, 2023. — 223 c.

2. buonorus. 11 knacc: 6a3oBblii ypoBeHb: yueOHuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
Py6uoB u ap.; mox pen. B.B. [laceunuka. — 4-e uzn. — M.: Ilpocsenienne, 2022. — 272 c.
JlonoHUTENbHbIE HCTOYHUKHU:

3. Kamenckuii, A.A. buonorus: O6mas 6uonorus. 10 -11 xmaccer: yueonuk / A.A. KameHnckwit,
E.A. Kpukcynos, B.B. Ilaceunuk. M.: [Ipoda, 2016. — 368 c.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUAOBS3ATEJIBLHOI'O
YYEBHOI'O IPEIMETA

KoHTpoJIb W oOlleHKa pe3ylbTaTOB OCBOCHHUS OO0S3aTENBHOTO y4eOHOro IpeamMera
OCYILIECTBIISIETCA TNPENOoJaBaTeleM B IMPOLECCe MPOBEACHUS MPAKTHUYECKUX 3aHIATHH U
71ab0paTOPHBIX PpadOT, TECTUPOBAHUS, a TAKXKE BBIMOJIHCHHUS CTYJICHTAMH WHIMBUIYATbHBIX

3alaHUM, IPOEKTOB, UCCIICIOBAHUM.

OK Pasnen/Tema TuIbl OLIEHOYHBIX MEPONIPUSITUI
Paznen 1. Knerka -cTpykrypHO-
byHKIIMOHATbHAS €IMHUIA
KHBOTO
OK 02 buonorus kak Hayka. O06rmias 3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIbI
XapaKTepUCTHKA KU3IHH CXOJICTBA U PA3JINYMIA )KUBOTO U HE
KHUBOTO
OK 01 CrpykTypHO-(YHKIMOHATIBHAS OnenuBaemas IUCKyCCHs 110 BOIIPOCam
OK 02 OpraHu3aIys KJIETOK JICKIIUH
OK 04
OK 01 CTpykTypHO-(YyHKIIMOHATIbHBIE ®poHTaTBHBINA OITPOC
OK 02 (akTOpbI HACIEICTBEHHOCTH Pa3pabotka rioccapus
Pemenue 3anay Ha onpeneneHue
MIOCJIEIOBATEIIEHOCTH HYKJICOTH/IOB,
aAMUHOKHCIIOT B HOPME U B ClIy4ae
WU3MEHEHHS TI0CIIEI0BATEIIBHOCTH
Hykseotu0B JJHK
OK 02 Kv3HEHHBII LIUKIT KJIETKU. OO6cyx1eHre o BOIpocam JIEKIUH
OK 04 MuTo3. Meiio3
Paznen 2. Ctpoenue u GpyHKuuu
OpraHusma
OK 02 CrpoeHue opranusma OuenuBaemas TUCKycCus
OK 02 ®opMBbl pa3MHOKEHUS @poHTaANIBHBIN 0Ipoc
OK 04 OpraHU3MOB 3anonHeHHe TabIMIIbI ¢ KPaTKOM
XapaKTePUCTHKON U TpuMepaMu GopM
Pa3MHOXEHHs OPraHU3MOB
OK 02 OHTOreHe3 pacTeHul, >kUBOTHBIX | OPOHTANBHBII OIpoC
OK 04 Y 4EJI0BEKa
OK 01 3aKOHOMEPHOCTH HaclenoBaHus | Pa3paborka rioccapus
OK 02 @poHTANIBHBII 0IIPOC
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIe/ICTBEHHBIX MTPU3HAKOB IIPU MOHO,
JI1-, TIOJIMTHOPHUTHOM U aHAIU3UPYIOLIEM
CKpEUIMBAHNUH, COCTABIICHHE
TeHOTHIIMYECKUX CXEM CKpEIMBAaHU
OK 01 CuerUIeHHOE HACIeI0BaHUE Pa3pabotka riioccapus
OK 02 IIPU3HAKOB Pemenue 3anau Ha onpenenenne
OK 04 BEPOSITHOCTH BO3HUKHOBEHUS
HACJIeICTBEHHBIX TPU3HAKOB IPU
CIICTITICHHOM HaCJIeJIOBaHUH, COCTABJICHUE
TeHOTHIIMYECKUX CXEM CKpEIMBaHU
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OK 01

3aKOHOM€pHOCTI/I HN3MCHYHUBOCTHU

Pemenue 3ala4 Ha ONIpCACIICHUC TUIIA

OK 02 MyTAaIlMU TIPH TIepeiade HACJIeICTBEHHBIX
OK 04 MPU3HAKOB, COCTABJICHHE T€HOTUITNYECKUX
CXEM CKpEIIMBaHUs
Paznen 3. Teopust sBoIOIIMN
OK 02 Hcropust 3BOJTIOIIMOHHOTO ®OpoHTAIBLHBIN OMPOC
OK 04 yueHus. MUKpPO3BOIIOIMS Pa3paboTka rioccapusi TEpMUHOB
OK 02 MakposBOTIOITHS. OneHuBaeMasi AUCKYCCHS: UCIIOJIb30BaHHE
OK 04 Bo3HuKHOBEHME U pa3BUTHE apryMeHTOB, OMOJIOTMYECKOI
JKU3HH Ha 3emiie TEPMUHOJIOTHH U CUMBOJIUKH JIJIS
JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB
pa3HBIX CUCTEMATHYECKUX TPYIII
[IpoucxoxaeHue yenoBeka - @poHTATBHBINA OIIPOC
AHTPOIIOTEHE3
Paznen 4. Dxonorus
OK 01 Okonornyeckue HakTopsl U Tect mo sko0rHYECKUM (pakTOpam u
OK 02 Cpebl )KU3HH cpenam KU3HU OpraHUu3MOB
OK 07
OK 01 [Tomymsius, cooOriecTna, CocraBiieHHuE CXEM KPyTroBOPOTa BEILIECTB,
OK 02 HKOCHUCTEMBI UCTIONIB3YSl MaTepPHaIbl JICKIIUU
OK 07 Pemrenne npakTHKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUH 110 IEPEHOCY
BEIIIECTBA U DHEPTUHU B IKOCHCTEMAX C
COCTaBJIEHUE TPOPUIECKUX ILIETIeH 1
nUpamMui OMOMacChl ¥ JHEPTUU
OK 01 buocdepa - rimobanbHas OnenuBaemasi TUCKyCCUs
OK 02 9KOJIOTHYECKas CUCTEMA
OK 07
OK 01 Biusinve aHTpONOreHHbIX ®poHTaTBHBINA OITPOC
OK 02 dakTopoB Ha 6uochepy
OK 04
OK 07
OK 02 BnusiHue counanbHo- OueHuBaemasi JUCKYCCHUS
OK 04 HKOJIOTHYECKUX (DaKTOPOB Ha
OK 07 310POBBE YEJIOBEKA
Paznen 5. buonorus B Ku3HH 3amuTa Keiica: npeacTaBieHue
pe3yIbTaTOB pelIeHHsI KEHCOB
(BBICTYIJIEHHUE C MPE3EHTAIMEH)
OK 01 buorexHoIOrNM B )KU3HU BrinonHenue kelica Ha aHAIU3
OK 02 Ka)JI0TO nH(POpPMAIMY O HAYYHBIX JOCTIKEHHSX B
OK 04 00JIaCTH TEHETUYSCKUX TEXHOJIOTHI,
KJICTOYHOUW WH)KEHEPHH, THIIEBHIX
OMOTEXHONOTH (10 TPyIIaMm),
MPEJCTABIICHUE PE3YIIbTaTOB PEIICHHS
KEICOB
OK 01 [TpomblmnienHas 6uoTexHoorus | BeimonHeHue keiica Ha aHAIU3
OK 02 nH(pOpMaLIUK O Pa3BUTHUU IPOMBIIUIEHHON
OK 04 O6uoTEeXHOJIOTHH (TI0 Tpynnam),

MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KENCOB
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OK 01 CounanbHO-3THYECKUE aCTIEKThI BrinosiHeHue keiica Ha aHAIN3

OK 02 OMOTEXHOIOTUI nHpopManuu 00 ITUYECKUX aCMeKTax

OK 04 pa3BUTHs OMOTEXHOJIOTHH (IO TPyTIIam),
IpEJICTaBICHHUE PE3YJIbTATOB PEIICHUS
KEHCOB

OK 01 buoTtexHonoruu u TeXHU4YECKHE Brinonnenue keiica Ha aHAIN3

OK 02 CUCTEMBbI nH(pOpMAIMY O Pa3BUTHUA OMOTEXHOJIOTHIA

OK 04 C IPUMEHEHUEM TEXHUYECKUX CHCTEM (I10
rpynmnam), IpeCcTaBICHUEe Pe3yIbTaTOB
peIICHHS KeMCOB

5. METOAUMYECKHUE PEKOMEHJIAILIMA 110 OPrAHU3AILIMU U3YUYEHUS
00513aTEeJILHOTO Y4eOHOr0 MpeMeTa
5.1 Metoan4yeckne peKOMeHIALMH MPENOAABATEII0

Y4eOHBIM TIAHOM Ha HM3Y4YeHHE O0053aTeIhbHOr0 y4eOHOrO MpeaMeTa OTBOJUTCS OJUH
cemecTp. YueOHas pabora mpoBOAUTCS B (opMe ayIUTOPHBIX 3aHATHH: TEOPETHYECKUX — 28
4acoB, MpakTHIecKux — 0 4acoB, U CaMOCTOSTEIILHON padOThI — 8 4acoB.

B coorBerctBun ¢ TtpeboBanusmu PI'OC CIIO mo crnenwalbHOCTH 26.02.06
DKcIuTyaTtamusi CyJIOBOTO AJICKTPOOOOPYIOBAHUS U CPEICTB aBTOMATHKH, B IEJISAX peaTu3alus
KOMIIETEHTHOCTHOTO IO/IX0JIa MPEIyCMaTPUBACT IIUPOKOE MUCIOIh30BAHUE B 00pa30BATEIHLHOM
MPOIIECCE AKTUBHBIX M HHTEPAKTUBHBIX ()OPM TIPOBEACHHUS 3aHITHIA.

Ilepeuenv mem 3anamuil, peanuzyemvlx 6 AKMUGHOI U UHMEPAKMUBHOU (hopmax

Ne HaumeHnoBanue TeM ®opMbI 00yUeHHs

1 Bnocq)epa — riao0ajabpHas DKOJI0THYecKas CUCTEMaA .HGKI_II/IX'BI/ISYEUII/I?»EIHHH

2 [[IpoucxokIeHHE YeTIOBEKa - aHTPOIIOTCHE3 NHTepakTuBHAsA NEKIUA

3 |. BnusHue counanbHO-9KOHOMUYECKUX (HakTopoB  |Pa300op KOHKPETHBIX CHTyaluit
Ha 3/10pOBbE YeJIOBEKa

Ha npaktudeckue 3aHATHSA BBIHOCATCS BOIIPOCHI B COOTBETCTBUM C TEMAaMU TEMATHYECKOTO
wiaHa oO0s3arenbHOro yuyeOHoro mpeamera. Llenn mnpakTHUeCKUX 3aHATHM: 3aKperjieHHue
M3YYEHHOT'O MaTepHasla U KOHTPOJIb 3HAHUN U YMEHMI.

5.2 MeToanueckne peKOMEHIALMH VIl CTYAeHTOB
3aHATUSA TPOBOJATCS B COOTBETCTBMM C YYEOHBIM IJIAHOM M PAaCHUCAHUEM, NPH 3TOM Ha
CaMOCTOSITENIEHYIO TOATOTOBKY TPOTPaMMON 0053aTeIhHOr0 Y4eOHOTO MpeaMeTa OTBOJUTCS 8
yacoB. J[aHHOE BpeMs CTyJIEHTHl MJIAHHUPYIOT M0 WHAMBUIYaJIbHOMY IUIaHY, OPUEHTHUPYACh Ha
nepeyeHb KOHTPOJIbHBIX BOIPOCOB (1. 6.1.) M criucok y4eOHOM JauTepaTyphl, pEKOMEHAYEMBIN B
Ka4yecTBE OCHOBHOMU U JlonosiHuTeNnbHOU. CaMmocTosdTenbHas paboTa CTyIEeHTOB peaiu3yeTcs Mo
PYKOBOJICTBOM TIperojiaBarenst (KOHCYJIbTAallMW, MOMOIIb B TOATOTOBKE K IMPAKTHYECKUM U
JOMAIlHUM paboTaM W Jp.) U HMHIUBUAYAIbHYIO pabOTy CTYAEHTa, 3aKIIOYalollylocs B
BBITTOJIHEHUH MTPAKTHYECKUX PadOT.
J11s1 KaueCTBEHHOTO OCBOCHHUS 00513aTEILHOT0 YUeOHOTO PeMETa CTyICHTaM He00X0AUMO
MoceaTh ayAUTOPHbIE 3aHATHUS, BBIIOIHATD CJeIyIoIIe TpeOOBaHUSI.
B cemecTpax oOydaromuiics JOJKEH BBITOIHUTS!
—  BXOJHOU KOHTPOJIb,
—  NIPOMEXYTOYHAs aTTeCTalHs

6. @opMbl TeKylIero KOHTPOJISI YCHeBAeMOCTH ¥ MNPOMEKYTOYHOH AaTTecTaAllUH
o0yJaromuxcs
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6.1. Ilepeyennb BOonpocoB K a1 ¢epeHIIHPOBAHHOMY 3a4eTy
Bonpocvl u 3a0anus ons nposedenus, oughghepenyuposannozo 3auema

1. Onummre OUOJOTHYECKHE CHCTEMBI PA3HOTO YPOBHS: KIIETKA, OPTraHW3M, TMOIYJISIINS,
JKocHucTeMa, omocdepa.

2. CpaBHHTE XUMHYECKYIO OPTaHU3AIIMIO KHUBBIX U HEXKUBBIX OOBEKTOB.

3. ITosicuuTe, KakOBa POJIb OPraHUYECKUX U HEOPIaHUYECKUX BEILIECTB B KIIETKE.

4. OnuiuTe CTpOEHUE KIETOK 3yKapuoT.

5. CpaBHUTE CTPOCHUE KIIETOK PACTCHUM U KUBOTHBIX.

6. [ToctpoiiTe cxemy OrocHHTE3a OemKa.

7. OnuiuTe TPOCTPaHCTBEHHYIO CTPYKTYpy Oenka, mojekyn JJHK u PHK.

8. [losicHUTE 1TONOXKEHU KIIETOYHOU TEOPUEN CTPOCHUS OPraHU3MOB.

9. JlokaxuTe, 4TO KJIETKa - JJIEMEHTapHas JKHBas CHCTEMa U OCHOBHAs CTPYKTYpHO-
(byHKIMOHATIbHAS €AMHUIIA BCEX KUBBIX OPraHU3MOB

10.  Ilokaxwure, 4TO pa3sMHOXKEHUE BayKHEHIIee CBOMCTBO KUBBIX OPraHU3MOB.

11.  Ilepeuncnurte OTIMYMSA MUTO3a OT MEHO03a, ONIPENEIUTE SBOIIOLMOHHYIO POJIb TUX BUJOB
JIEJIEHUS KIIETKH.

12. IlepeunciuTe OCHOBHBIC CTAJMHM OHTOTEHE3a Ha TpPUMEpPE pa3BUTH MMO3BOHOUYHBIX
JKUBOTHBIX.

13. JlaiiTe XapaKTepUCTUKY CTaJAUN OCTIMOPHOHAIBHOTO Pa3BUTHS HA IIPUMEPE YEIOBEKa.
14,  Onummre NpU3HAKM CXOJCTBA 3apOJbIIICH ueloBeKa W APYTrUX IO3BOHOYHBIX Kak
JI0Ka3aTeNNbCTBA UX 3BOJIIOLMOHHOIO POACTBA.

15.  Ilepeuucnure  OCHOBHbIE  TNPU3HAKM  HACJIEACTBEHHOW M  HEHAcJeICTBEHHOMH
M3MEHYUBOCTHIO U €€ OMOJIOrMUECKOH POJIbIO B 3BOJIIOLMH KUBOT'O MUPA.

16.  Onummre HaciaeICTBEHHBIMH OOJIE3HAMM YeJIOBEKa, UX IPUYMHBI U IPOPUIAKTUKY.

17.  Ilposenute aHanu3 (PEHOTUNHYECKONW U3MEHUNBOCTH.

18.  BpIgBUTE MyTareHsl B OKpYKarolLlIei cpesie ¥ MOKaXUTe KOCBEHHYIO OLIEHKY BO3MOXKHOTO
UX BJIMSHUS HA OPTaHU3M.

19.  OO®scHuTE, KaK T€HETHKA ABJSIETCS TEOPETUUECKON OCHOBE CENEKIIMH.

20. [Ipoananmu3upyite U JauTe OLICHKY PAa3JIMYHBIX TUIIOTE3 IIPOUCXOXKICHUS )KU3HU.

21.  IlokaxkuTe ycno)KHEHHE )KUBBIX OPraHU3MOB Ha 3emiie B mpoliecce 3Bostonuu. [lokaxure
aJlanTUBHbIE 0OCOOEHHOCTH OPraHU3MOB, UX OTHOCUTEIbHBIN XapakTep.

22.  BpisaBuTe 4epThl MPUCIOCOOTIEHHOCTH OPraHU3MOB K Pa3HBIM cpeiaM oOuTaHus (BOIHOM,
HA3eMHO-BO3/1yIIIHOM, TOYBEHHOM).

23. Onummure ocobu 0AHOTO BUA 1O MOPHOIOTUYECKOMY KPUTEPHUIO.

24, OneHuTe pojau 3BOJIIOLIMOHHOTO y4eHHUs B (POPMHPOBAHUU COBPEMEHHOI €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpa.

25.  TlosicHUTE KOHIIETIIIMIO BU/IA, €TO KPUTEPHH.

26.  Ilepeuncnure IBUXKYIIHE CHIIbI SBOJIOIUH.

27.  VYKaXHTe T0Ka3aTeIbCTBA IBOJIOIHH.

28.  JloxaxuTre, YTO OCHOBHBIMU HAalpaBJIECHUSMH 3BOJIIOLIMOHHOTO Iporpecca sBISIOTCS
OMOJIOTMYECKHUH TIPOrpecc U OMOJIOTUYECKUI perpecc.

29.  Jlokaxure, YTO COXpaHEHHE OHMOJOrMYECKOro MHOrooOpas3usi OCHOBAa YCTOMYMBOCTH
O6uocdepsl U TPOTrPECCHBHOTO €€ Pa3BUTHA.

30.  BprBUTE NPUYMHBI BHIMUPAHHS BUJIOB.

31. [Ipoananu3upyiite n JaUTe OLICHKY Pa3JIMYHBIX TUIOTE3 O MPOUCXOKICHUH YEITOBEKA.

32.  IlpoBeaure CpaBHUTENBHYIO XapaKTEPUCTHKY 4YeJOBEKa M IPHMATOB, NOKAKUTE HX
POJICTBO.

33.  BrblgBuUTE 3Tanbl SBOJIIOLUY YEIOBEKA.

34.  Jlokaxxute paBEHCTBO YEIOBEYECKHX pAac HAa OCHOBAaHMM HX pOJICTBA W EIUHCTBA
IIPOUCXOXKICHHUS.

22



35. OnumuTe IKOIOTrHYecKre (PaKTOPhI M UX BIUSHUE Ha OPTaHU3MBI.

36.  Ilepeuncnnre 0COOCHHOCTH KOJIOTHUYECKUX CHUCTEM, X BHJIOBYIO M NMPOCTPAHCTBEHHYIO
CTPYKTYPBHI.

37.  OOBsACHUTE MPUYUHBI YCTOHYNBOCTUA U CMEHBI YIKOCUCTEM.

38.  Ilokaxure, Kak MOCTPOUTH SIPYCHOCTh PACTUTEIHLHOTO COOOIECTBA, MUIIEBBIC LIEMU U CETU
B OMOIICHO3€e, a TAK)KE IKOJIOTHUECKUE TUPAMUJIBI.

39. Onumute yuenue B. U. Bepranckoro o 6mocdepe kak o ri1o06aibHON IKOCUCTEME.

40.  TlokaxuTe cxeMy OKOCHCTEMBI Ha TpuMmepe Ouocdepsl, KpPyroBOpoTe€ BEUIECTB U
MIPEBpAIlCHUH YHEPTUHU B Onocdepe.

41.  IlpomeMOHCTpUpYWHTE IPUMEPHI UCIOJIB30BAaHUS B XO34MCTBEHHOM JEATEIbHOCTH JIOAEH

MOp(hHOGYHKIMOHATBHBIX YEPThl OpraHU3alldd PACTeHHM W JKUBOTHBIX TIPU  CO3JIaHUU
COBEPILECHHBIX TEXHUYECKUX CUCTEM U YCTPOUCTB 110 aHAJIOTUHU C KUBBIMU CUCTEMaMHU.
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PACCMOTPEHO

Ha y4eOHO-METOIUYECKOM COBETE
«_» 20 r.
IIporokon Ne «  »

JIMCT U3MeHeHu
B padouyio nmporpammy oosi3aTejibHOro yueonoro npeamera bJ1.05 buosiorus
cnenuaabHocTH  26.02.06 DKcrutyaTaius CyJ0BOTO 3JIEKTPOOOOPYIOBaHHS U CPEJICTB
aBTOMATHUKH
npenogasarens: H. I'. Anudupenko

JlononHeHus U u3MeHeHus K padodeit mporpamme bJ1.05 buonorus va 2024/2025 y4eGHblii roj
M0 CIHEeNUaIbHOCTH 26.02.06 DOkcruryaTanys CyA0BOTO 3JEKTPOOOOPYIOBAHUS U CPEACTB
ABTOMATHKH.

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS:
No Bnecennwvie usmenenus
1 KoppekTupoBka B CBSI3M ¢ U3MEHEHHUEM y4eOHOTO TIJIaHa

JlononHenus u u3MeHeHus B paboueil mporpaMMbl pacCMOTpPEHBI U 0/100peHsb! Ha 3aceqanuu LK

[IpoTokomn Ne oT T.

IIpencenarens [IK / /

24



