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OJOBPEHO
Ha 3acenaHuu [legarorudeckoro cosera
OI'bOY AIIO UPIIO nporokonom Nel7 ot «18» utons 2024 rona

[Iporpamma o01ieo6pa3zoBaTenbHON ﬁxe6Hoﬁ mucuumiiael OY /1,13 buosorus
pa3pabotana Ha ocHoBe TpeOoBanuii POIl COO, mpenHazHaueHa s U3yYCHUS B
VUPSKICHUSIX  CPEAHETO0  MPO(PECCHOHAIBHOTO  OOpa30BaHMSA,  PEANTHU3YIOUIUX
00pa3oBaTeIbHYIO MPOrpaMMy CpeaHero oOiero oOpa3oBaHUs MO CHEIUATBLHOCTH
21.02.19 3emJ1eyCTPOICTBO
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COJIEPKAHUE



1. OBILIAS XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM IUCIHUIIJIMHBI OY/1.13 «BUOJIOT ASI»

1.1. MecTo iMCUMIIMHBI B CTPYKTYpe o0pa3oBaresibHON nporpammbl CI1O

O61eobpazoBaTenbHas AUCHUIUIMHA «buosorusy uzydaercsa Ha 6a30BOM YpOBHE
B 0011€00pa30BaTeIbHOM LIMKJIE€ Y4€OHOTrO IUIaHa OCHOBHOM mpodeccroHaIbHOM
oOpazoBatenbHOI porpammel 21.02.19 3emJieycTpoiicTBO

TpynoemkocTh aucuuiuinHbel «buonorus» Ha 0a30BOM ypOBHE COCTaBiseT 72
yaca, W3 KOTOpbIX 12 wyacoB BKJIOUYaeT NpodhecCHOHATLHO-OPUEHTUPOBAHHOE
collepKaHKe, YCUJIMBAIOIIee MPOPECCHOHANBHYIO COCTaBISAIONIYI0O MO KOHKPETHOU
npodeccu  WIM  cneuManbHocTM B 3aBucumoctd ot ®I'OC  CIIO
npodeccun/cenuaibHOCTH.

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJICPKAHUE PEATUIYETCS B MPHUKIIATHOM
moxayie (pazaen 5 “buonorus B Ku3HW) I Bcex mpodeccuil/crnenuanbHOCTed Ha
MaTepuaie KeMCOB, CBSI3aHHBIX C aHATU30M WHGOPMAIMK O Pa3BUTHH U NMPUMEHEHHUH
OMOTEXHOJOTUI MO  oTpacisiM  Oyaymied  npodeccHoHanbHOW — IeATeIbHOCTH
oOydaromuxca. Kpome Toro, mnpodeccuoHaIbHO-OPUEHTUPOBAHHOE —COJEpKAHUE
yUHUTBIBaeTCS B pasuene 4 “Dkoyiorus” TpPU BHINIOJIHEHUW J1a0OpaTOPHBIX U
NPAaKTHYECKUX PabOT, CBA3aHHBIX C Oyayied NpopecCHOHAIBHON 1eATeTbHOCTHIO
00yJaromuxcs.

[lepuon  oOyueHus W  pacmpelnelieHHe IO  CEeMeCTpaM  OIpeAeIseT
oOpa3oBaTeibHasi OpPraHU3aIUsl CaMOCTOSTEIBHO, C YYETOM JIOTHKH (OPMUPOBAHUSA
NPEIMETHBIX  pe3ylbTaToB, OOMMX U  NPOPECCHOHAIBHBIX  KOMIIETCHIIUH,
MEXIPEIMETHBIX CBA3€H C JpPYrUMHU JUCUUIUIMHAMHU O0IIe00pa30BaTeNbHOTO U
obmenpodhecCHOHAIBHOTO IIUKIIOB YYeOHOTO TIIaHa.



1.3. Hesu 1 miaHupyemMble pe3yJbTaThl OCBOCHUS JUCUUIJINHBI:

Heab: ¢dopmupoBaHue y  CTYIEHTOB  HPEJICTABIEHUS O  CTPYKTYpHO-
(GYyHKIMOHAIBHON OpraHu3aliy KUBbIX CUCTEM PA3HOr0 paHra Kak OCHOBBI MPUHSATHUS
pelieHni B OTHOIIIEHUH 00BEKTOB KMBOM MPUPOJILI U B TPOU3BOJICTBEHHBIX CUTYAIIUSIX.

3anaun:

1) chopmupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOpa3usi 1 OCOOCHHOCTEH KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alUU, 3aKOHOMEPHOCTEW MPOTEKaHUs OMOJIOTMYECKHUX
IIPOLIECCOB M SIBJICHUN B OKPYXKaIOLIEH Cpele, LEJOCTHOM HaydHOW KapTUHBI MUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OMNPEIENATh JKUBbIE OOBEKTHI B MPUPOAE; MPOBOJUTH
HAOJIIOIEHHUST 32 DKOCHUCTEMaMH [UIsl BBISIBIIEHUSI €CTECTBEHHBIX U AHTPONOTE€HHBIX
U3MEHEHHI, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH,

3) cdopmupoBaTh HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  OUOJOTHMYECKHX
HKCIIEPUMEHTATBHBIX HCCIIEIOBAHUMN C COOJIIOJIEHHEM TTpaBuil 0€30MacHOro o0palieHus
¢ 00BEKTaMU U 000PYIOBAaHUEM;

4) pa3BUTh YMEHHMsI MCIOJB30BaTh MH(POPMAIHMIO OMOJOTHYECKOTO XapakTepa U3
Pa3JINYHBIX HCTOUYHUKOB;

5) chopMupoBaTh yMEHHs MPOTHO3UPOBATH MOCIEICTBUS CBOEH JESITEIBHOCTH TI0
OTHOIICHUIO K OKpYXarouiei cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH H
co0JIr01aTh MEPBI MPOGUIAKTUKH 3a00JICBAHUM.

6) chopMHUpoOBaTH MOHUMAHKHE 3HAYMUMOCTH JOCTHKEHUN OMOJIOTHYECKON HAYKH U
TEXHOJIOTUH B TMPAKTUYECKOW JESATEIBHOCTU YEJIOBEKAa, pa3BUTUU COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUH u arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyemble pe3yabTAThl OCBOCHHS 001Ie00pa3oBaTebHON JuCHMILIMHBI B c0oTBeTcTBUN ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

Koa un
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

HJ'laHl/lpyeMble pe3yJjbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mmue’

I[I/ICIII/II'[.]'[I/IH2\pHI)Ie2

OK 01. Beibupath
CHOCOOBI pPELIeHUS
3amaq
npodeccCuoHaTbHOM
JESTeIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOTr0o BOCIIUTAHUS:
- TOTOBHOCTh K TPYyIy, OCO3HAHUE IICHHOCTH MAacCTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTUYECKON U

COIMAIIbHOM HANPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMHPOBATH,

IJIaHUPOBATh u CaMOCTOATECIIBHO BBITIOJIHATH TaKYyro
NESITEIIEHOCTD;
- WHTEpeC K pa3nuuHbIM chepaMm TpodecCHOoHATBHON

NS TeTbHOCTH,

OmnajieHre yHUBEPCATbHBIMH YUEOHBIMH TT0O3HABATECIHLHBIMHU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeiliCTBHUS:

bopMyIUpoBaTh W aKTyaJU3UPOBAThH
po0JieMy, paccMaTpHUBATh €€ BCECTOPOHHE,

- YCTaHaBJIMBATh CYIIECTBCHHBIH MPU3HAK WJIM OCHOBAHUS JIJIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- CaMOCTOATCIIBHO

- ompeaciiaTb HCJIU ACATCIBbHOCTH, 3ad/laBaTb IIapaMCTpbl H

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ W POJU OWOJIOTHUU B
CUCTEME HAYYHOTO 3HaHUS; (PYHKIMOHAJIBLHON TpaMOTHOCTU
YCJIOBCKA JId PCIICHHUA JKU3HCHHBIX HpO6J'IeM;

c(OpMHUPOBAaHHOCTh ~ YMEHHUS

OCHOBOIIOJIararommnux OMOJIOTHYECKUX TEPMHUHOB U TTOHATHH:

packpbeIBaTh  COJEpKaHUE

KW3Hb, KJETKa, TKaHb, OpraH, OpPraHu3M, BHUJ, TMOMYJSIHS,

sKOcHcTeMa, OwuorieHo3, Ounocdepa; wmerabonusm (oOMeH
BEIICCTB U MIPEeBpAICHHE SHEPTHH), roMeocTas
(camoperymsmus), OnoCcHHTE3 Oenka, CTPYKTypHas

OpraHu3aIys KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCTIpOU3BEACHUE (PENpPOAYKIHUs), HACIEICTBEHHOCTb,

W3MEHUYHUBOCTh, HSHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBasi OpraHu3aIus;

c(hOpMUPOBAaHHOCTh ~ YMEHHUS  PAaCKpBIBaTh  COJEP’KAHHE
OCHOBOTIOJIATAIONIUX OHOJIOTHYECKUX TEOPUH M THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOW, 3BOJIFOIIMOHHOM,

MMPOUCXOKACHUS ) KU3HHU U YCIIOBCKA,

! YKa3blBatOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTtbl M3 ®FOC COO (B nocnegHen pegakumm ot 12.08.2022), popmmpyemble 0bLeobpasoBaTenbHOM AMCLMNIUHON

Z,U,MCLI,MI'IHMHaprIe (npeameTHble) pe3ynbTaThbl yKasbiBatoTcs B cootBeTcTBMM ¢ PFOC COO (B nocneaHen pegakumm ot 12.08.2022)




KPUTEPUU UX JTOCTUKECHUS;

- BBISABJIATD 3aKOHOMCPHOCTHU u MMPpOTUBOPCUUA B

pacCMaTpruBACMBIX SABJICHUAX,

- BHOCUTHh KOPPEKTHBBI B JICSITEIBHOCTh, OLICHUBAaTh
COOTBETCTBUE  PE3yJbTATOB  LEJSIM, OLECHUBAaTh PHUCKHU
MOCJICACTBUN ACATCILHOCTH;

- pa3BuBaTh KpPEAaTUBHOE MBIIUICHUE TIPU  PEUICHUHU

YKU3HEHHBIX TTPOOIIEM

0) 0a30BbIe UCCIeI0BATEILCKHE 1eCTBUS:
- BIQJETh HaBBIKAMH  y4eOHO-UCCIICJIOBATEIBCKON U
MTPOEKTHOM JIeATEIPHOCTH, HABBIKAMH pa3penieHus pooiiem;

- BBISIBIISITH MIPUYUHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJIM3UPOBaTh 3a7ady, BBIJABUTaTh THIIOTE3y €€ PEIIeHUs,
HaXOIWTh  apryMEHTBl  JUIA
YTBEpKIICHH, 3a]1aBaTh apaMETPhl U KPUTEPUH PEIICHUS;

- aHAJIM3WUPOBATh IIOJNydYCHHBIE B XOJIe PEIICHHS 3aaauu
pe3yibTaThl, KPUTUYECKH OICHWUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeThb NEPEHOCUTH NO3HABATECIFHYI0 H
MPAKTUYECKYIO O0JIACTH KU3HEACATEIILHOCTH;

- yYMETh HMHTETPUPOBATh 3HAHUS W3 PAa3HBIX MPEAMETHBIX

obnacreii;

JOKa3aTcJIbCTBa CBOUX

3HaHHUA B

- BbIABUI'aTb HOBBIC HJACHU, IIpCAjiaraTb OPUTIMHAJIbHBIC
IoAXO0 bl U PCIICHM A,

- CIIOCOOHOCTb HMX MCIIOJB30BaHHS B II03HABATEJIbHOH U
COHH&HLHOﬁ IIPaKTHUKE

c(OpPMHPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOMOJIATAIOIINE
OouoJiornueckue 3akoHel U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.U. Basunosa, D. I'ekkens, ®. Mromnepa, K.
bapa), rpaHuIel UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

npuoOpeTEeHUE ONbITa TMPUMEHEHHS OCHOBHBIX METOJIOB
Hay4HOTO OounoJsoruu:

IIO3HaHu, HCIIOJIB3YCMbIX B

Ha6J'II-O]1€HI/I$I U OIMCaHUsA KHUBBIX CHCTCM, IPOLCCCOB U

$IBJ'I€HHI>1; opraHusalvi W MPOBCACHUA OHOJIOrTYECKOro
OKCIICPpUMCHTA, BBIJIBUKCHU A THUIIOTES, BBIABJICHHU A
3aBHCHUMOCTH MCKIY HCCIICAYCMbIMHU BCJIIMYHMHaAMMU,

00BSCHEHUS TOJNYYEHHBIX PE3ylIbTaTOB M (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX IOHATHI, TEOpUH H

3aKOHOB;
chOpMUPOBAaHHOCTh ~ YMEHHUS  BBIJICTATh  CYIIECTBEHHBIC
IIPU3HAKK BUPYCOB, KIETOK MPOKAPUOT U  DYKAPHUOT;

OJIHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
O0COOEHHOCTH  TPOIIECCOB
OOMEHa BCIIECTB M TPEBPAIICHHUS DHEPIHH B  KIETKE,

(bOTOCI/IHTGSa, IIACTUYICCKOI0O M OHCPICTHYCCKOI'O O6M€Ha,

6I/IOFeOI_IeH030B N OKOCHCTEM,

XEMOCHHTE3a, MHT03a, MeH03a, OTUIOIOTBOPEHHSI, Pa3BUTHS U
pPa3sMHOXCHHS, WHAWBUIYAIILHOTO Pa3BHTUSI  OpPraHM3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAaHHWE, ECTECTBEHHOTO
ot0Oopa, BHI000pa30BaHUs, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpene oOuTaHus,

AHTPOIIOI'CHHBIX U3MEHEHMI B DKOCHCTEMAaX CBOCH MCCTHOCTH,

BJIMAHHKA KOMIIOHCHTOB JKOCHCTEM,

KpPyroBOpOTa BELIECTB U MPEBPAIEHUE SHEPTUU B Onocdepe;

c(hOpMHUPOBAHHOCTh YMEHHMSI peliaTh OMOJOTHYECKHUE 3ajauH,
COCTaBIIATh TEHOTUIIUYECKHE CXEMbl CKpEIIMBAHHS s
pa3HBIX THUIIOB HACIEAOBAaHUS TPU3HAKOB Yy OPraHU3MOB,




COCTaBJIATh CXEMbI IICPECHOCA BCUICCTB U OSHCPruu B

AKOCUCTEMAXx (LM MUTaHUs, HUIIEBbIE CETH)

OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpIpETANU
nHpopmaluu u
nH(pOpMallMOHHbIE
TEXHOJIOTUH JUIsS
BBITIOJIHEHUS 3a7a4
npodecCHoHaATBHOM
NeSITeNIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI0 MO3HAHUSA:
- c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHsS HAayKd M OOIIECTBEHHOM

KYJIBTYP,
MecTa B

IIPaKTHUKH, OCHOBAHHOI'O Ha JHUajiore

CroCcOOCTBYIOIIETO OCO3HAHUIO CBOETO
IIOJINKYIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE S3BIKOBOW M YMUTATEIbCKON KYJIBTYPBI
Kak CpcIacCTBa B3&I/IMO}1€I>1CTBPI$[ MCXKAY JIOJbMHU W TO3HAHHA
MHpa;

- OCO3HAHHE IICHHOCTH HAyYHOU IEATEILHOCTH, TOTOBHOCTH
OCYIIIECTBIISATH MIPOCKTHYIO " HCCIICIOBATEITBCKYIO
ACATCIIBHOCTE HHAUBUAYAJIIBHO U B I'PYIIIIC,

OBnazneHue yHHUBEpPCAIbHBIMU yYEOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undopmaiueii:

- BJIaJIeTh HaBbIKaMU MOJIy4eHUs! HH(POPMALIUK U3 HCTOYHUKOB
pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBISATH
aHaJIM3, CUCTEMATU3allMI0 U HWHTEpIpeTaluio HHbOpMaluu
Pa3IUYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

- co3JaBaTh TEKCThl B pa3lMYHbIX ¢opMarax C y4ETOM
Ha3HaueHUs WHGOPMALMU U LEJIeBOW ayAUTOPHUHU, BHIOHpas
ONTUMAJIbHYIO (HOPMY IIPECTABICHUS U BU3YallU3alllH;

- OOCHUBATb OOCTOBCPHOCTDL, JICTUTUMHOCTDL I/IH(I)OpMaLII/II/I, €C

TTOMCK,

COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITUYECKUM HOpMaM;

cpeacTBa MH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TE€XHOJIOTUI B PElICHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX W OpraHU3alMOHHBIX  3aJad  C

- HCIIOJb30BaTh

c(OpMHUPOBAaHHOCTh ~ YMEHHUHW  KPUTHYECKH  OLIEHHUBATh
uH(pOpMaLMI0 OMOJIOTUYECKOTO COAEpIKAHMS, BKIIOUYAIOLLYIO
IICEBJIOHAYYHbIE 3HAHUSI U3 PA3JINYHBIX HICTOYHUKOB (CPEJICTBA

MaccoBO HH(pOpMalu, HAy4YHO-IOIMYJIIPHBIE MaTEpUabl);

WHTEPIPETHUPOBATh  ATHUYECKHUE  aCTEKThl  COBPEMEHHBIX
HCCIEAOBAHUM B OMOJIOTUHM, MEIHIUHE, OHOTCXHOJIOTHUU;
paccMarpuBaTh TJIOOAJIBHBIE  DKOJIOTHUECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OpMUPOBATH MO OTHONIEHHUIO K HUM
COOCTBEHHYIO TO3HUIINIO;

chOpMUPOBAaHHOCTh ~ YMEHUW  CO37aBaTb  COOCTBEHHBIC
MMCbMEHHBIE W YCTHBIE  COOOIEHWsST HA  OCHOBE

Onosornueckoi MHQPOPMAIMKA W3 HECKOJBKUX HCTOYHUKOB,
TPaMOTHO MCITOJIH30BaTh MOHATHHHBIN armapar OHOJIOTHH




cobmroaeHreM TpeboBaHU TEXHUKH

0€30IaCHOCTH, TUTHEHBI, PECypcocOepekeHusl, MPaBOBBIX M

SPrOHOMHKHU,

TUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI HHPOPMAIIUH,
nH(OPMAMOHHON O€30IMACHOCTH JTMYHOCTH

OK 04. D¢ddexruBHO

B3anMMOJICHCTBOBATh
u paboTath B
KOJIJICKTUBE u
KOMaHJIe

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH H
CaMOOTIPEIETICHUIO;

-OBJIAJICHHE HaBBIKAMH y4e0OHO-HCCIIeI0BATENbCKOH,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBJlalecHHe  YHMBEPCAJIbHBIMH  KOMMYHHUKATUBHBIMH
AefCTBUAMMU:

I') COBMECTHAas 1eATeJIbHOCTD!

- MOHUMAaTh M MCHOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW H

WHJIMBHUIYATBHOW paObOTHI;

- MPUHUMATH LETn COBMECTHOM IeITEeIbHOCTH,
OpraHW30BBIBAaTh M KOOPJWHUPOBATH JCHCTBUS 10 €€
JOCTMKEHHIO: COCTAaBJIATh IUJIaH JICUCTBUM, paclpenensiTh

pOJIK C y4E€TOM MHEHUH y4aCTHUKOB OOCYXJaTh Pe3yabTaThbl
COBMECTHOM paboThI;

- KOOPIMHUPOBATH U BBINOJHATH pPabOTy B  YCIOBHUAX
peasibHOTO, BUPTYAJIbHOTO u KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYILECTBISTh IMO3UTHBHOE CTPATErHUeCKOe MOBEACHUE B
Pa3IUYHbIX NOpOSBIATE  TBOPYECTBO U

13006pa>1<eHHe, OBITE HMHHUIIMAaTUBHBIM

CUTyallusiX,

OBJ1ageHne
JeliCTBHSIMU:
1) IPpUHSITHE ce0sl M APYTUX JIH0/Ieii:

YHuBEpCaJIbHBIMU PEryJiaTuBHbIMHA

- NpPUHUMATh MOTHBBI M apryMEHThl JPYTHX Jrojei
aHaJIN3€ PE3yJAbTATOB EATEIbHOCTH;

npu

HpI/IO6p€T€HI/I€ OIlbITa IMPUMCHCHHUA OCHOBHBIX MCTO/J0B
HAay4YHOTI'O IIO3HaHu, HCIIOJIB3YEMbIX B OHOJIOTHU:
Ha6JIIOI[€HI/I$I U OIMCaHWsA JKHUBBIX CHCTCM, IPOLECCOB U

SIBJIGHI/II\/'I; opraHusalvi W MPOBCACHUA OMOJIOTHYECKOTO
OKCIICPpUMCHTA, BBIJIBUKCHU A THUIIOTES, BBIABJICHU A
3aBHCHUMOCTH MCKIY HCCIICAYEMbBbIMU BCIIMYHMHaAMMU,

00BSCHEHUS TOJYYEHHBIX PE3YylIbTaTOB M (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJb30BAHMEM HAYYHBIX IOHATHI, TEOpUH H
3aKOHOB




- IPU3HABATh CBOE MIPABO M MIPABO JIPYTUX JIIOAEH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TMO3UIMH JPYroro
YEJIOBEKa

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKarouen
CpeIbl,
pecypcocOepekeHUIO
, IPUMEHSTH 3HAHHUSI
00 M3MeHeHUn
KITUMAaTa, IPUHITATIBI
OEepEKITUBOTO
TIPOU3BO/JICTRA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYE€CKOr0 BOCIMTAHUSA:

- c(OPMHUPOBAHHOCTH KOJIOTUYECKON KYIbTYpBHI, TIOHIMaHUE
BIUSHUSA  COLIMAJIbHO-DKOHOMMYECKHUX  IPOIECCOB  Ha
COCTOSIHME TMPUPOAHOM M COLMAIBbHOW Cpeabl, OCO3HAHHE
100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIeMm;

- IUIAHUPOBAHUE U OCYILECTBJICHHUE JIEHCTBUI B OKPYKAIOIIECH
Cpele Ha OCHOBE 3HAHUsA LElel YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE JICHCTBHH,
OKpYKarollen cpene;

- YMCHHUEC IIPOTHO3UPOBATH H66HaFOHpI/I$ITHBIe OKOJIOI'MYCCKUEC

HEIIPUATHUC MMPUHOCAIINX

BpeI

MOCJIEACTBUSL MPEANPUHUMAEMBIX JCHCTBUN, MPEIOTBpAIIATh

UX;

- pacumidpeHue OmbITa JACATEIBHOCTH  JKOJOTHUECKOU
HaIpaBJICHHOCTH;

- OBJQJCHUWE  HaBbIKAMH  y4e€OHO-HCCIIEI0BATEIbCKOM,

HpOCKTHOﬁ n COI_[I/IaJIBHOfI JACATCIIBHOCTH

c(OpMHUPOBAHHOCTh YMEHUS NIPUMEHSTH MOJTYYEHHbIE 3HAHUS
Julsl 0OBsICHEHUS! OMOJIOTMYECKUX IPOLIECCOB U SIBICHUM, IS
HNPUHSTHS IPAKTUYECKUX PELIEHUN B MOBCEIHEBHOM JKU3HU C
nenbto obecrieueHusi O€30MaCHOCTH CBOETO 3/0pPOBbS U
30POBbsSI OKPYXKAIOUIMX JIOEH, COOJIIOJEHHS 3I0pOBOTO
00pa3a >KM3HH, HOPM I'PaMOTHOTO MOBEACHUS B OKpY’Karolei
PUPOIHON cpene; MMOHUMaHHe HEO0XO0AUMOCTHU
UCIIOJIb30BAaHUSl JTOCTHIXKEHUM COBpeMeHHOW Ouosioruu u
OMOTEXHOJIOTHUH Ul PallMOHATBHOTO IPUPOIOTIOIH30BAHUS

[1K. 4.2 TIpoBoauTh
KOJIMYECTBEHHBIN U
KaueCTBEHHBIN y4eT
3eMellb,

MIPUHUMATh y4acTHe
B UX
WHBEHTapHU3aluu U
MOHUTOPHUHIE

- (bOpMI/IpOBaHI/IC HAaBBIKOB IIPOBEACHHA KOJIHMYCCTBECHHOI'O U
KauCCTBCHHOT'O YUCTa 3E€MCJIb,
y4acCTus B UHBCHTapU3alluul 1 MOHUTOPUHI'C 3CMCEJIb

IIPOBOAUTL IIPOBECPKU U 06CJ'IC,I[OBaHI/IH 110 BBIABJICHUIO
HapyH_ICHI/Iﬁ B HCIIOJIB30BaHHWHU M OXpaHEC 3€EMCJIb, COCTOSAHUA
OKp}I)KaI-OH_Ieﬁ Cpelbl, COCTABJIAATh AKThI
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1K 4.3 - (opMupOBaHHE HABBHIKOB OCYIIECTBICHUS KOHTPOJISA 3a
OcyecTBiATh HCII0JIb30BAHNEM U OXPaHOM 3€MENBHBIX PECYPCOB

KOHTPOJIb
UCII0JIb30BAHUA U
OXpaHbI 36MEIbHBIX

pecypcoB

IJIAHUPOBATh U KOHTPOJIMPOBATH BBHIIIOJHEHUE MEPONPUITHN
[0 YIy4IICHUIO 3€Melb, OXpPaHe II0YB, IPEIOTBPALLIECHUIO
IIPOLIECCOB, YXyAUIAIIIMUX UX KAYECTBEHHOE COCTOSIHUE

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIUIIJINHBI

2.1. O0bemM TUCHUILIMHBI M BUABI y4eOHOH padoThl

Bupa yueOHo# padoThbl

O0neM B yacax

O0beM 00pa3zoBaTeIbHON NPOrpaMMBbl AU CHUIINHBI 72

B T.4.

OcHoBHOE coep:KaHue 70

BT. U..

TeopeTuyYecKoe 00ydeHue 38
B T.4. MPO(ECCHOHAILHO-OPUEHTUPOBAHHOE COJICPIKaHUE 2

MPAKTUYECKHUE 3aHATHS 22
B T.4. MPO(ECCHOHAILHO-OPUEHTUPOBAHHOE COJICPIKAHUEC 8

1a00paTOPHBIC 3aAHATHS 4
B T.4. IpO(eCCHOHATFHO-OPUEHTUPOBAHHOE COACPIKaHNE 2

KonTtponsHas padorta 6

Camocmoamenvhnas paboma 2

11



Ilpomesccymounana ammecmayusn (Jughgpepenyuposannviii 3auem)
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2.2. TemaTnyeckuii IjIaH u CodepiKaHue TUCIHUIIJINHBI

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem | @opmupyembie
pa3esioB U TeM J1adopaToOpHbIEe U NPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHN) 4YacoB | KOMIIETEHUHH
1 2 3 4

Paznen 1. Kinerka — cTpyKTYpPHO-()YHKIIMOHAJIBLHAS €IMHULIA KUBOT0O
Tema 1.1. OcHoOBHOE coep:KaHue 2 OK 2
BuoJiorus kak Teoperuyeckoe odyueHue: 2
Hayka. O0mast  |CoppeMeHHBIE OTpACIH GHONOTHYCCKIX 3HAHHIT. CBS3b GHONOTHH C APYTHMH HayKaMH: GHOXHMHAS,
XapaKTepUCTHK |Guodusnka, OuoHuka, renoreorpadus u ap. Posb u Mecto 6uosioruu B pOpMUPOBAHUN COBPEMEHHOM
a JKU3HU Hay4yHOU KapTHUHBI MUpa. Y POBHU OpraHU3aIiy kuBoil Matepuu. OO0I1as XapakTeprCcTHKa KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XUMHYECKHI COCTaB KJIETOK
Tema 1.2. OcHoOBHOE coep:KaHue 6 OK-1
CTpyKTypHO- Teoperuyeckoe od0yueHue: 2 OK-2
¢ynkuuonaabH | Kierounast reopus (T. [lIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE MOJOKCHHS COBPEMEHHOM KIICTOYHOM OK-4
asl OPraHu3auusa | TeopuH. THUIIBI KJIETOYHON OpraHU3alun: MPOKAPUOTHUECKUI U SYKapuOTUUeCKU. OTHOKIETOYHBIE U
KJIeTOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTPOEHUE MTPOKAPUOTUUECKON KIIeTKU. CTpOEHUE 3YKapUOTHUYECKON KIIETKHU.

Hexnerounsie ¢popMmebl sxu3HU (BUPYCHI, OakTeprodarn)

JlabopaTopHbIe 3aHATHSA: 2

[IproOpereHue omnpITa MPUMEHEHHS] TEXHUKH MUKPOCKOITUPOBAHUS MIPU BBITIOJHEHUH Ja00PATOPHBIX paboT:

JlaGopaTopHas

1. JlaGoparopnas pabota «CTpoeHHE KJICTKH (pacTeHUs, )KUBOTHBIC, IPUObI) U KJIETOYHBIC BKIIOUCHUS
(Kpaxmail, KapOTHHOHUIBI, XJIOPOILJIACTHI, XPOMOTLIIACTHI )»

[ToarotoBka MUKpOIIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOIIA, BHISIBICHUE PA3INYUI MEXKIY

M3y4aeMbIMU 00beKTaMu, POPMYITHPOBAHUE BHIBOJOB

IIpakTHYeckue 3aHATHSA: 2

Bupychbie u GakrepuansHbie 3a001eBanus. O01IKe TPUHLIUITBI UCIIOJIB30BAHUS JI€KAPCTBEHHBIX BEIIECTB.

OcobeHHOCTH TPUMEHEHUS aHTUOMOTHKOB. [IpeacTaBnenue YyCTHBIX COOOIIEHUH ¢ Tpe3eHTaIHeH,

MOJATrOTOBJIEHHBIX O MEPEYHIO HCTOYHUKOB, PEKOMEHAOBAaHHBIX MPENO/IaBATENEM
Tema 1.3. OcHoBHOe conep:xaHue 6 OK-1
CTpykKTypHO- Teoperuueckoe o0yueHnue: 2 OK-2
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¢ynknuonaabn | Xpomocomuas teopust T. Moprana. Ctpoenne XxpoMocoM. XpOMOCOMHBIN HA0OP KIIETOK, TOMOJIOTHYHBIE U
ble (PAKTOPbI HErOMOJIOTHYHBIE XPOMOCOMBI, FaINIOUIHbIN U AUTUIouAHBIH Habop. Hyxnennossie kucnote: JTHK, PHK
HACJIEJICTBEHHOC | HaX0XJIEHHE B KJIETKE, UX CTPOCHUE U (PyHKIMU. MaTpU4HbIe IPOLECCHl B KIETKE: PeryIMKanus, OMOCUHTE3
™ Oenka, penapanus. ['eHeTHUEeCKUil KO 1 €ro CBOMCTBA

IIpakTnuyeckune 3aHATHSA:

Pemenue 3a1a4 Ha onpeesieHne N0CIe10BaTeIbHOCTH HYKJIEOTUA0B, aMUHOKHUCIIOT B HOPME U B Cllydae

W3MEHEHUS MOCIEI0BATEIbHOCTH HyKi1eoTu10B JJHK
Tema 1.4. OcHoOBHOE coep:KaHue OK-2
O6men BemecTs | TeopeTnueckoe ooydyeHue:
U npeBpamieHue | [TonsTre MeTaboan3M. ACCUMWISALINS U TUCCUMUIIALINS — BE CTOPOHBI MeTaboinu3ma. Turel oOMeHa
JHEepPruu B BEILECTB: aBTOTPOPHBIN U reTepoTpodHBIN, a3poOHBIN 1 aHadpoOHbIN. [InacTuueckuit ooMeH. DoTocHuHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHOBHOE coiep:KaHue OK -2
KusHeHHbIi Teoperuueckoe oGyuyenue: OK-4
IHUKJ KJIETKH. Knetounslii uki1, ero nepuoasl. MUTO3, €ro CTauu U MPOUCXOASIIME poliecchl. bruosornyeckoe
Muto3. Meiio3 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. bruonornueckuit

CMBICII M€eH03a
KonTpoabHast MonexkyasspHbII ypOBEHb OpraHn3aluy )KUBOTO
padora
Pasznen 2. Ctpoenue U GQyHKIIMM OPraHU3Ma
Tema 2.1. OcHOBHOE cojlep:KaHue OK-2
Crpoenue Teopernueckoe odydeHue: OK -4
OpraHmusma MHoOroKneToYHbIe OPraHu3Mbl. B3anMOCBSI3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpPraHU3Me.

['omeocTtas opranu3mMa u €ro nojjiepxKaHue B MPOLECCe KU3HEACITEIBHOCTH
Tema 2.2. OcHOBHOE cojlep:KaHue OK-2
Dopmbl Teoperuveckoe odyueHue:
Pa3MHOKEeHUs ®opMbI pa3MHOKEHHUS OpraHu3MoB. becnonoe 1 nmonoBoe pazMHokeHHe. Buapl 6ecronoro pa3MHOKEHUS.
OPraHu3MOB [TonoBoe pazmHoxkeHue. ['ameTorenes y )xuBoTHbIX. CriepmaroreHes u oorenes. CTpoeHre MoJI0BbIX

kieTok. Omiog0TBOpeHUE
Tema 2.3. OcHoBHOE coaepkaHue OK-2
OnTtorenes Teoperuueckoe o0y4eHue: OK-4
pacTeHmi, WuauBHyanbHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero craauu. IloctaMOpruoHaIbHbIN Tepuo.




KHUBOTHBIX H

Craauu nocTaMOpHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [IpsiMoe u Hempsimoe pa3BHUTHE.

YyeJIoBeKa buonoruueckoe crapenue u cMepTb. OHTOre€HE3 pacTEHUI
Tema 2.4. OcHoBHOE colep:xkaHue OK -2
3axonomepHocT | TeoperHueckoe o0yyeHuHe: OK-4
U HacJieoBaHUsA | OCHOBHBIE IOHATHS T€HETUKU. 3aKOHOMEPHOCTU 00pa3oBaHus rameT. 3akoHsl I'. Mennens

(MoHOTHOpHTHOE M TOJIMTHOPUAHOE CKpelrBanue). BzanmoeiicTBrue reHoB

IIpakTnuyeckune 3aHATHSA:

Pemenue 3a1a4y Ha onpe/esieHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX PU3HAKOB [P MOHO-,

JM-, IOJIMTUOPUAHOM M aHAJIU3UPYIOIIEM CKPELIUBAaHUHU, COCTaBICHUE TeHOTUITMUECKUX CXEM CKPEIIMBAHUS
Tema 2.5. OcHoOBHOE coep:KaHue OK-1
CuenieHHnoe Teoperuyeckoe odyueHue: OK-2
HacJiel0BaHHue 3akoHbl T. Moprana. CuemnieHHOe HaclleI0BaHWE F€HOB, HapylleHue cuervienus. Hacnenoanue
NPU3HAKOB MIPU3HAKOB, CLETNIEHHBIX C MT0JIOM

IIpakTHYecKkue 3aHATHSA:

Pemenue 3a1ay Ha onpe/esieHne BEpOATHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX TPU3HAKOB MIPU

CLIETIJIEHHOM HacCJIeZIOBAaHUM, COCTABJIIEHUE FCHOTUIINYECKUX CXEM CKPEIMBAHU
Tema 2.6. OcHoBHoOE coep:KaHue OK-1
3akonomepHocT | Teopernueckoe o0yvyeHHe: OK-2
1 M3MEHYHMBOCTH | V[3MeHUMBOCTh MPU3HAKOB. BUIbI N3MEHUNBOCTH: HACIEICTBEHHAs U HEHACIIEACTBEHHAs. 3aKOH OK-4

TOMOJIOTUYECKHX PSII0B B HaciencTBeHHo n3menunBoctr (H.M. BaBumnos). MyrarnmonHnas Teopus

M3MEHYMBOCTU. Bubl MyTanuii 1 npuyrHbI UX BO3HUKHOBeHUA. Kapuotun uenoseka. Hacnencrsennsie

3a00JeBaHMs YeIoBeKa. [ 'eHHbIe U XpOMOCOMHBIE 00JIe3HU UesloBeKa. bosie3Hu ¢ HaciaeCTBEHHOM

IPEPACIIOI0KEHHOCThIO. 3HAUEHNE MEJUIIMHCKON M€HETUKHU B IIPEAOTBPALLIEHUH U JIEUCHUH T€HETUYECKUX

3a00JIeBaHU YeI0BEKa

IlpakTHYeckue 3aHATHA:

Pemienue 3a1a4 Ha onpeeneHre TUIIA MyTalluK [IPU [Iepeiaye HacleCTBEHHBIX IPU3HAKOB, COCTaBIICHUE

TFeHOTUIIMYECKUX CXEM CKPELIUBaHUs
KonTpoabHasi

Crpoenue U GyHKIMH OpraHu3mMa
pabdora
Pasnen 3. Teopus 3BoIOIIMM
Tema 3.1. OcHoBHOe conep:xaHue OK -2
HUcropus Teopernyeckoe o0yuenue: OK-4
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sposonnoHHoro | Ilepseie sBomrormonnsie kouuenmu (JK.b. Jlamapk, XK.JI. Broddon). DBomonnonnas reopus Y. J{apBuna.
y4eHusl. CuHTeTHYecKas TEOpHsl SBOJIIOIUH U €€ OCHOBHBIC TIOJI0KEHUSI.
Muxkpossosaonn | MukposBomonus. [Tomynsnus Kak aieMeHTapHast eIMHULA SBOJIIOLUH. [ eHeTHYeCKrue OCHOBBI HBOJIIOIHH.
| DneMeHTapHbIe (PaKTOPHI ABOJIOIMU. ECTECTBEHHBIN 0TOOP — HANIPABIISIOMIHNA (PaKTOP SBOJIOLUH.

Bunoob6pa3oBanue kKak pe3yabTaT MUKPOIBOJIIOLUH
Tema 3.2. OcHoBHOE coep:kaHue OK -2
Maxkpossoaroun | Teopernueckoe odyuenmue: OK-4
Al. Maxpoasosmtonusi. @opMbl 1 OCHOBHBIE HanpaBiieHus Makpoasostonuu (A.H. Cesepuos). ITytu
BosnukHoBenne | noctmxeHus Ouosnorudeckoro nporpecca. Coxpanenue 0Mopa3Ho00pasus Ha 3emiie.
U pa3BHUTHE I'umote3s! 1 TeOpHH BO3HUKHOBEHUS KM3HU Ha 3emite. [losBIeHne NepBhIX KIETOK U MX SBOJFOIIHSL.
KHU3HU Ha 3eme | [IpokapHOTHI U SYKaprOThI. [IPOMCXOKIEHIE MHOTOKJIETOUHBIX OPraHU3MOB. BO3HHKHOBEHNE OCHOBHBIX

LApPCTB 3YKapHUOT
Tema 3.3. OcHOBHOE coiep:KaHue OK -2
IIpoucxoxnenne | Teopernueckoe odyueHnme: OK-4
YyeJi0BeKa — AHTpoIoJIOTHS — HayKa 0 yesnoBeke. CucreMaTHueckoe NoJioxkeHue yenaoneka. CXo/ACTBO ¥ OTIIMYUS
aHTpoIorexHes YesoBeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTa/IMU AHTPOIIOT€HEe3a. DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa.

UYenoBeueckue pachl U UX €AMHCTBO. BpeMst u myTH pacceneHus YeioBeKa 1o IIaHeTe.

[Ipucnoco6aeHHOCTD YeToBeKa K Pa3HbIM YCIOBUSM CpPEbl
Pa3nen 4. dxosorus
Tema 4.1. OcHOBHOE co/lep:KaHue OK-1
Jrosornueckue | Teopernueckoe ofyqennue: OK-2
daxTopbl 1 Cpenpl 0OuTaHUs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIlIHAs, TOUBEHHAs, BHYTpUOPTraHu3MeHHast. OU3UKO- OK-7
cpebl KU3HH XMUMHUYECKHE 0COOEHHOCTH Cpell 00MTaHus opraHu3MoB. [IpucnocobneHust OpraHu3MoB K JKU3HU B Pa3HBIX

cpenax. [Tonstue skonorudeckoro ¢akropa. Knaccuduxanus sxkonorndeckux ¢pakropos. [Ipasuso

munumyma 0. JIubuxa. 3akon TonepantHoctu B. Illendopna
Tema 4.2. OcHoOBHOE co/lep:KaHue OK-1
TMonyasuus, Teoperuueckoe ody4yenue: OK-2
cooduecTBa, DKoJlornyeckas XapakTepUCTHKA BUJA U MOMYJISIIIMK. DKOJIOTHYecKasl HUIIA BU1A. DKOJOTHUYECKUE OK -7
JIKOCHCTEMbI XapakTepucTUku nomyasuu. CooOmiecTBa 1 3KocucTeMbl. broreHos u ero crpykrypa. CBsizu MexIy

OpraHn3mMamiu B 6I/IOI_ICHO3C. CTI)YKTypHBIC KOMIIOHCHTBI 5KOCUCTEMBI: IPOAYICHTBI, KOHCYMCHTBI,
PEAYLICHTHI. prTOBOpOT BCIICCTB U IIOTOK SHCPIUU B SKOCHUCTCME. TpO(I)I/I‘{eCKI/Ie YPOBHHU
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HpaRaneCKne 3aHATHUA:

Tpoduueckue nenu u cetn. OCHOBHBIE MIOKA3aTENN 3KOCUCTEMBI. buoMacca u mpoayKuus. IKOJIOTHIeCKUe
MUpPaMUIbI Yuces, OMOMAcChl ¥ SHepruu. [IpaBuiio nupaMupl SHEPrUm.

Pemenune npakTuKo-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 10 MIEPEHOCY BELIECTBA U SHEPTUHU B
HKOCHCTEMAX C COCTaBJICHUE TPO(PUIECKUX LeNei U MUpaMuT OMOMACChl U DHEPTUH

Tema 4.3. OcHoBHOE coep:kaHue 2 OK-1
Buocdepa - Teopernueckoe o0yueHue: 2 OK-2
rjiodajabHast buocdepa — xxuBast o6onouka 3emnu. Pazsutue npeacrasnenuii o 6uochepe B tpynax B.W. Bepnaackoro. OK -7
akoJioruveckasi | O6mnactu 6uocheps! U ee KOMINOHEHTHI. JK1BOe BemiecTBo 6rochepsl U ero PyHKIUU.
cucremMa 3aKOHOMEPHOCTH cylecTBOBaHUs Orochepsl. OcobeHHOCTH OHOCcheph! Kak rI100albHOM 3KOCUCTEMBI.

Jlunamuueckoe paBHOBecue B buocgepe. KpyroBopoTsl BelecTB 1 OMOr€0XUMHUYECKUE ITUKIIbI.

['mo6anpHbIe SKONIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOE coep:KaHue 4 OK-1
Bausinue Teopernueckoe odyueHue: 2 OK-2
AHTPONOTeHHBIX | AHTPOIOTEHHBIE BO3JICHCTBUS Ha Onocdepy. 3arpsi3HeHus KaKk BUJI aHTPOIIOT€HHOTO BO3JICHCTBUSI. OK-4
(¢pakrTopos Ha AHTpomoreHHble Bo3/ielcTBUS Ha aTMocdepy. Bo3nelicTBus Ha rugpocdepy. Bo3aeiictBus Ha nmutocdepy. OK-7
ouocdepy AHTPOINIOT€HHBIE BO3JAEHCTBHS Ha OMOTHYECKHE COOOIIECTBA. YTIIYOJIEHHO H3y9atOTCs OTXO/IbI, CBI3aHHbIE IIK. 4.2.

C OIpeIEeNICHHOM MpoQeccreil/CrienuanTbHOCThIO IIK. 4.3.

IpakTuyecKue 3aHATHS: IIK. 4.4.

[IpakTuueckoe 3ansTue «OTX0AbI MPOU3BOACTBA

*B Tom 4ucie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE MPAKTHYECKOT0 3aHATHS 2

IIpakTnueckoe 3ansiTne «OTX0/1b6I IPoU3BOACcTBa». Ha ocHOBeE (penepanbHOro Kiaccu(puKalmoOHHOTO

KaTaJlora 0TXOJ0B OINPeNeNIATh KIacC ONaCHOCTH OTX0/I0OB; arperaTHoe COCTOsIHUE U (U3NYECKyro popmy

OTXO0JI0B, 00pa3yromuxcs Ha pabodeM MecTe / Ha 3Tanax IMpOU3BOJICTBA, CBA3aHHbBIE C OIPEAEICHHOM

npodeccueii/crenalbHOCTHIO
Tema 4.5. OcHOBHOE cojlep:KaHue 4 OK-2
Bansinue Teopernyeckoe o0yueHune: 2 OK-4
COMAJILHO- 310pOBbE U €ro cocTaBsitomue. PakTopbl, MOJOKUTEIBHO U OTPULATEIBHO BIUSIOLINE HA OPraHU3M 2 OK -7
IKOJIOTHYECKHX | yenoBeka. [Ipo0neMa TeXHOTeHHBIX BO3/ICHCTBUI Ha 3J0pPOBbE YETIOBEKA (3JEKTPOMArHUTHBIE TOJIA, I1K. 4.2.
¢gakTopoB Ha ObITOBasi XUMUS, U30BITOUHBIE IIYMBI, paJualys U T.11.). AJanTaius opraHu3zmMa yesioBeka K pakropam K. 4.3.
310pOBbe okpyxaroieit cpeapl. [IpuHuuns GopmupoBanus 310poBbecOeperaroiiero nopeneHus. Gusnueckas [1K. 4.4.

AKTUBHOCTB U 3I0POBLC. bruoxuMmuyeckne acrneKThl PpallMOHAJIBHOI'O MM TAaHUA
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YeJI0BECKa

JlabopaTopHble 3aHATHSA:

JlaboparopHas paboTa Ha BEIOOD:

1. Jlaboparopnas paboTa «YMCTBEHHasI pab0TOCTIOCOOHOCTHY
OBnajieHre METOJTaMU OTIPEICIICHHIS TIOKa3aTeliel YMCTBEHHOUM paboTOCIIOCOOHOCTH, OOBSICHEHHE
MOJIyYEHHBIX PE3yabTaTOB U (OPMYIUPOBAHUE BHIBOJOB (TTMCHMEHHO) C MCIIOJIb30BAaHHEM HaY9IHBIX
IIOHATHN, TCOPUH U 3aKOHOB

2. Jlabopatopnas pabora «Bnusaue abnorndyeckux (pakTopoB Ha 4eIOBeKa (HU3KUE U BBICOKUE

TeMITEPaTyphI)»

N3yueHne MexaHU3MOB aJlaNTalliy OpraHu3Ma 4eJ0BeKa K HU3KUM M BBICOKHM TeMITepaTypam 1
00BsICHEHHE MOTYUYEHHBIX PE3YIbTAaTOB U (POPMYIHPOBaHKE BHIBOJAOB (IMMCHbMEHHO) C UCIIOJIB30BAaHUEM
Hay4YHBIX IIOHATUH, TEOPUI U 3aKOHOB

*B ToM 4ucie npogeccuoHaAIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE JIA00PATOPHOI0 3aHATHSI

B kagecTBe TpUITEpOB CHIXKAIOLIUX PAOOTOCIIOCOOHOCTD UCIOJIB30BaTh YCIOBHS OCYILECTBIECHUS
podeccroHabHOM IeATENbHOCTH: IIIYM, TEMIIEpaTypa, pu3ndeckas Harpys3ka u T.1.

KonrpoJubHas
padora

TeopeTnueckue acreKkThl YKOJIOTUH

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaHMe (COMePKAHUE TPUKJIIATHOTO MOXYJISA)

Pa3nen 5. BuoJjgorus B JKu3Hu

Tema 5.1.
buorexnoaoruun
B JKH3HHU
KaKI0ro

OcHOBHOE co/lep:KaHue

Teopernueckoe coaepxanme:

buoTtexHonorus kak Hayka v Mpou3BoACTBO. OCHOBHbBIE HANPaBIECHUSI COBPEMEHHON OMOTEXHOJIOTHH.
Mertonpl OuorexHosoruu. OO0bEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTUYECKIX U T€HETUYECKUX
sKcriepuMeHToB. [IpaBuia norcka u aHann3a OMOIKOJIOrHUYEeCKON MHGOPMAIIUU U3 PA3INYHBIX HCTOYHUKOB
(HayuHas U yueOHO-Hay4yHas JIUTEepaTypa, CpeCTBa MacCOBOM HH(pOpMaIH, ceTh IHTepHeT u apyrue)

NN

IlpakTHYeckue 3aHATHA:

Keiicbl Ha aHanu3 nHGOPMAIIUU O HAYYHBIX JOCTHXKEHUSX B 00JIACTH F'€HETHYECKUX TEXHOJIOTUH,
KJIETOYHOM MHKEHEePUH, MUIIEBbIX OMOTEXHOJOTHA. 3aluTa Keica: IpeCTaBIeHNe Pe3ylIbTaTOB PELICHHS
KeiicOB (BBICTYILJICHHUE C MTPE3EHTAINECH )

*B Tom uncie npodecCHOHATbHO-OPHEHTHPOBAHHOE COIeP/KaHNe MPAKTHYECKOr0 3aHATHSA

Tema 5.1 o6s3arenbHa 11 M3y4EHUS CTYIGHTaMM Bcex npodeccuil/crnenuanbsHocTeit

OK-1
OK -2
OK -4
IIK. 4.2.
IIK. 4.3.
IIK. 4.4.

Tema 5.2.1. BHOTeXHOJI0TMH B NPOMBINLICHHOCTH (VI YKPYIIHEHHBIX rpynn npogeccuii/cnenuansnocreit 07.00.00,
08.00.00, 13.00.00, 14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00,

OK-1
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38.00.00, 43.00.00, 46.00.00, 53.00.00, 54.00.00 (xpome 54.02.07) OK -2
Tema 5.2.1. OcHoBHOE colep:kaHue 4 OK-4
BHOTEXHOJOrHM | [IpakTHYECKHE 3AHATHSA: 4 IIK. 4.2.
B PazBuTre npoMbINUIEHHON OMOTEXHOJIOTHUHN U €€ IPUMEHEHHUE B KH3HH YeJIOBEKA, IOUCK U aHAJIN3 2 K. 4.3.
HPOMBIIIEHHOC | ;1 hopmaruy M3 PasIMYHBIX MCTOYHMKOB (HaydHas U ydeOHO-Hay4Has IMTEpaTypa, CpeicTBa MacCOBOI IIK. 4.4.
- nHpopmanuu, cetb UHTEpHET U ApYyTrue)
Keiicel Ha aHamM3 HHGOPMAITUHU O PA3BUTHH MPOMBIIIICHHOW OMOTEXHOJIOTHH (ITO0 TPYIIIam)
3ammTa keica: [IpeacraBieHue pe3yabTaToOB PEIICHUS KEHCOB (BBICTYIUICHHE C MPE3CHTAITUEH ) 2
Tema 5.2.2. ConnajibHO-ITHYECKHE ACTIEKThI OMOTEXHOJIOTHIl (111 YKPYIMHEHHBIX IPpynn npogeccuii/cnennajbHoCTel
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)
Tema 5.2.2. OcHoBHOE conep:kaHue 4 OK-1
CounannHo- IpakTHyecKue 3aHATHS: 4 OK-2
ITHYECKHE DTHUYeCcKUe acTeKThl Pa3BUTHS OMOTEXHOJIOTUN U MPUMEHEHHE UX B JKU3HU YEJIOBEKA, IOUCK U aHAIIN3 2 OK-4
B _ | mHGOpMaMK U3 Pa3IMYHBIX HCTOYHUKOB (HAy4HAs M y4eOHO-HaydHas JIUTEPaTypa, CPEACTBA MaCCOBOI IIK. 4.2.
GHoTexHOIOTHi uHpopMalmu, ceTh VIHTepHET U Apyrue) IIK. 4.3.
Keiicel Ha aHanu3 uH(GOpPMAIMU 00 STHUECKHUX aCTIEKTaX Pa3BUTHS OMOTEXHOJIOTHIA (TI0 TPyIITaMm) IIK. 4.4.
3ammTa keiica: [IpeacraBieHue pe3yabTaToOB PEMICHUS KEHCOB (BBICTYIUICHHE C MPE3CHTAITUEH ) 2
Tema 5.2.3. BUOTeXHOJIOTMHM U TeXHHYECKHE CUCTEMBI (IJIs YKPYNHEHHBIX rpynn npodgeccuii/cnenuanasuocrei 05.00.00, 4
09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)
Tema 5.2.3. OcHoBHOE cojiep:KaHue 4 OK-1
buorexHonorun | [IpakTudyecKue 3aHATHS: 4 OK -2
H TEXHUIECKHE | PaspyTrie OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHHUCCKUX CHCTEM (OHOMHKeHepHs, OnonH(opMaTHKa, 2 OK-4
CHCAEME OMOHUMKA) ¥ X MPUMEHEHHUE B )KU3HH YeJIOBEKa, MOUCK U aHaIN3 HHPOPMAIH U3 PA3IUYHBIX HCTOYHUKOB IIK. 4.2.
(Hay4Has U yueOHO-Hay4yHas JIUTEpaTypa, CpeICTBA MAacCOBOM HHpopMaIuy, ceTh HTepHeT u npyrue) IIK. 4.3.
Keiicel Ha aHanu3 nHGOPMAIUHU O Pa3BUTHH OMOTEXHOJIOTUHN C MPUMEHEHHEM TEXHUYECKUX CUCTEM (T10 IIK. 4.4.
TpyIInam)
3amuTa Keiica: [IpeacraBnenue pe3ynbTaToB pelieHus KeHCOB (BBICTYILICHUE C TIPE3CHTALNEH ) 2
Camocmoamenvhnas paboma 2
Ilpomesccymounaa ammecmayusn ({ughgpepenyuposannuiii 3auem)
Bcero: 72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCLHUATIINH

3.1. lus peanu3anuy NpPOrpaMmMbl JUCHMILVIMHBI 10JIKHBI OBITH IPeEXyCMOTPEHBI
cIeAyIolue crelualbHble IOMEeLIeHHs

Kabuner «buonoruny», ocHalleHHBIM 00OpydOBaHHEM: MeOenb, J0CKa, Mel,
HarIsiHble TOCOOMsS (KOMIUIEKTHI Yy4eOHBIX TaOJWIl, IJIaKaTOB), TEXHUYECKUMU
cpeacTBaMu OOYyYEHHUs: KOMIBIOTEp C YCTPONCTBAMHU BOCIPOU3BEICHUS 3BYKa,
OPUHTEP, MYJbTUMEIUNUHBIA TMPOEKTOP C OSKpaHOM, YKa3Ka-Tpe3eHTep A
IIPE3CHTaLUM.

JlaGoparopusi, OCHalleHHass OO0OpyJOBaHUEM JUIsl TPOBEJICHUSI 3aHSATUM:
MUKPOCKOIIBI, CEKYHJOMEDP, TOHOMETp, JabopatopHas mocyaa (MpoOUpPKH, MOJICTaBKH
JUIS. IPOOMPOK, THHIIETHI, MECOK, CTYMKU C MECTHKAMH, MPEAMETHBIE U TOKPOBHBIC
CTEKJIa, CTEKJISIHHbIC MaJOYKH, TMpernapoBalibHble WIJIbI, (QUIbTpoBadbHas Oymara
(canderkn), cTakaHbl) TUTIEPTOHUYECKHUIM PACTBOP XJIOpHUAA HATpHs, 3%-HBIA pacTBOp
MEPOKCHJa BOJIOPOJIa, PAacTBOp HoJa B MOMMCTOM KalluM, TJIUIEPUH, KIyOHH
KapTodens, JUCT 3J0/eH KaHAJICKOHW, TIoj psAOUHBI OOBIKHOBEHHOW (PSOWHBI WU
TOMAaTa), JIYK permuaThiii, pa3BeICHHbIC B BOJIE TPOXKIKH).

3.2. UndopmanuoHHoe odecriedyeHne peajan3anuu NporpaMmbl

Hns  peanmuzanuu  mporpaMMbl  OMOMHMOTEYHBIM  (GOHJ 0O0pa3oBaTEbHOM
OpraHM3alMd JODKCH WMETh IIeUaTHBbIC W/WINM DIIGKTPOHHBIE 00pa30BaTebHBIC |
UHPOPMAIIMOHHBIE  PECypChl,  pPEKOMEHAOBaHHBIC  JJII  HWCIOJIB30BaHUS B
00pa30BaTeIHLHOM IPOIECCE, HE CTapIIe TSITH JIET C MOMEHTa U3JaHHUS.

Pexomenpyembie TiedaTHBIC HW3AHHUS IO pealU3allHd OOIIe00pa30BaTEIbHON
JTUCIUIUTMHBI TIPEJICTABICHHl B METOJUYECKUX PEKOMEHAAIMSAX TI0 OpraHu3aIiu
o0yJeHHUS.

OcCHOBHBIC HCTOYHHMKHU:
1. [Taceunuk B.B., Kamenckuit A.A., Pyomos A.M. - buonorus 10-11

KJ1acc (0a3oBbIif ypoBeHb). - [IpocBemenue, 2022.

2. Tlaceunuk B.B., Kamenckuii A.A., Pyonos A.M. - buomnorus 10-11
KJ1acc (0a3oBbIif ypoBeHb). - [IpocBemenue, 2022.
3. Tlonomapera U.H., Kopuunosa O.A., Jlommmaa T.E. - buomorus 10

KJ1acc (0a3oBbIif ypoBeHb). - [IpocBemienue, 2022.
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4. Tlonomapena U.H., Kopuunosa O.A., Jlomuiuna T.E. - buonorus 11
kJiacc (0a3oBbIit ypoBeHb). - [IpocBeienune, 2022.

HuTepHer pecypesbl:
1https://infourok.ru/lekciya-po-biologii-biologiyanauka-o-zhizm-695305.html

2.https://infourok.ru/prezentaciya-po-biologii-citologiya-kak-nauka-9-klass-
5364683.html
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM IJUCIUAILIMHBI

KonTpoab 1 oneHka pe3yabTaTOB OCBOEHHUS 00I1€00pa30BaTeIbHON AUCIUIIIMHBI

PacKphIBAIOTCS Yepe3 AMCLUMILUIMHAPHBIE PE3yNbTaThl, HANPABJICHHbIE HA (OPMHUPOBAHUE
001X U MPOPECCUOHAIBHBIX KOMIETEHIMH 10 pa3/iesiaM U TeMaM COoJIepKaHus y4eOHOro

Marepualia.
Oo0masn Paznen/Tema THun oeHOYHBIX MepONPUATHIA
KOMIIeTeHIUs
Pasnen 1. Knerka — KonTponbhas padora
CTPYKTYPHO- «MoJIeKyISIpHBIN YPOBEHB
(GyHKIHOHAILHAS eAMHHIA OpraHu3amuu KUBOI'0»
JKHBOT'Q
OK 02 buonorus xak nHayka. O6mast 3amnoiHeHne Ta0IHUIBI C OIMCAHUEM
IIK. 4.2. XapaKTePUCTHUKA KUIHU METOJI0OB MUKPOCKOTIMPOBAHUS C UX
TIK. 4.3. ITOCTOMHCTBAMU U HEIOCTAaTKaMH.
[IK. 4.4. 3anosiHeHne TabHIbl «BKia yueHbIx
B pa3BUTHE OUOJIOTUM»
3anoJIHeHUE CPAaBHUTEITHLHOMN TaOIUIIbI
CXOJCTBA U pa3INyuui )KMBOTO U HE
YKUBOTO
BrimosHenue 3amanui
nuddepeHIMPOBaHHOTO 3a4eTa
OK 01 CrpykrypHO-(yHKIMOHaNbHas  |OneHrBaeMas JUCKYCCHS IO BOTIpocaM
OK 02 OpraHM3anus KIeTOK JEKLHH
OK 04 Pa3paboTka MEHTAJILHON KapThI 11O
IIK. 4.2. KJ1acCU(DUKAIUU KIIETOK M UX CTPOCHUIO
TIK. 4.3. Ha IIpO- U DYKAPUOTHUYECKUX U I10
[1K. 4.4. [[apCTBaM B MUHU TpYIIIax
Brimonnenue u 3amuTa 1abopaTopHbIX
pabor:
«CtpoeHue KIeTKH (pacTeHus,
JKHBOTHBIE, TPUOBI) M KJICTOUHBIC
BKIIIOUEHUS (Kpaxmall, KaApOTUHOUIBI,
XJIOPOILIACTHI, XPOMOTLIACTHI)»
[TpakTrueckoe 3ausatue. [Ipeacrapnenue
YCTHBIX COOOIICHHI ¢ Tpe3eHTallNeH,
MOATOTOBJIEHHBIX MO MEPEUYHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX
Mpeno/iaBaTesieM
Brinonnenue 3aganuii
T depeHInPOBAHHOTO 3a4YeTa
OK 01 CrpykTypHO-QyHKIIMOHATIbHBIE | BbInonaHeHue 3a1anuit
OK 02 (bakTOpbI HACTIECTBEHHOCTH nudhepeHIInPOBAHHOTO 3a4eTa
[IK. 4.2.
IIK. 4.3.
[IK. 4.4.
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OK 02

OOMEH BelIeCTB U

OpPOHTAIIBHBIN OIIPOC

[IK. 4.2. HpeBpalICHHE SHEPIUH B KJIETKE | 3AlOJHEHUE CPABHUTENIBHOM TaOIUIIbI
IIK. 4.3. XapaKTePUCTHK THIIOB 0OMEHa
[IK. 4.4. BCLICCTB
Brinonnenue 3amanuit
QG QepeHIPOBAHHOTO 3a4eTa
OK 02 JKW3HEHHBIN UK KIETKH. OO6cyx1eHne 1o BOIpocaM JIEKIUH
OK 04 Muro3. Meiio3 Pa3paboTKa JIEHThI BpEMEHU
[IK. 4.2. JKU3HEHHOTO IIUKJIA
[IK. 4.3. Brinonnenue 3ananuii
K. 4.4. T depeHINPOBAHHOIO 3a4eTa
Pa3nen 2. Ctpoenue u KontposnbHas pabora “CTpoeHue 1
(pynkuuu opranuszma ¢yHKIMM opranuzma’
OK 02 Crtpoenue opranuzma OueHuBaemasi TUCKYCCHS
OK 04 Pa3paboTka MeHTaIbHON KapThl
IIK. 4.2. TKaHEW, OPraHoB U CUCTEM OPraHOB
TIK. 4.3. OpraHu3MoB (paCTeHI/ISI, ’KUBOTHEIE,
IIK. 4.4. YeJI0BEK) € KpaTKOM XapaKTepUCTUKON
X QyHKIUH
Brinmonnenue 3amanuit
T depeHInPOBAHHOIO 3a4eTa
OK 02 DopMBbI pa3MHOKEHUS ®poHTaTBHBINA OITPOC
IIK. 1.2. OPraHu3MoOB 3anoJiHeHHEe TaOIHITBI ¢ KPATKOM
XapaKTEePUCTUKON U MpuMepamMu GopMm
Pa3MHOXKEHHs OPraHU3MOB
BrimmosHenue 3amanui
nuddepeHIMpOBaHHOTO 3a4eTa
OK 02 OHTOTeHE3 pacTeHH, )KUBOTHBIX |Pa3paboTka JIeHThI BPEMEHH C
OK 04 1 4eJI0BeKa XapaKTepPUCTUKOM 3TAarlOB OHTOT€HE3a
IIK. 4.2. OTJEIBLHOM I'PYIIION )KUBOTHBIX U
TIK. 4.3. YeJI0OBEKA 10 MUKpOIrpynIam
[IK. 4.4. Tect/onpoc
CocraBieHne KU3HEHHBIX I[TUKIOB
pacTeHuil 1o oTAenaaM (MOXOBUIHbIE,
XBOILIEBH/IHBIE, TATIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)
Brinmosnenune 3amanni
muddepeHIMPOBaHHOTO 3a4eTa
OK 02 3aKOHOMEpHOCTH HacnenoBaHus | Pa3paboTka rioccapus
OK 04 OpOHTAIIBHBIN OIIPOC
[IK. 4.2. TecT 1o Bompocam JIeKIuu
TIK. 4.3. Pemienue 3aga4d Ha onpeacIcHue
[IK. 4.4. BEPOSITHOCTH BO3HUKHOBEHUS

HACJIEICTBEHHBIX IIPU3HAKOB IIPU
MOHO-, IU-, IOJIUTUOPUIHOM U
AHAIIM3UPYIOLIEM CKpPELMBAHUH,
COCTaBJICHHUE TEeHOTUIIMUYECKHUX CXEM
CKpEILLIMBAaHUSA

Brinonnenue 3agaHuit
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(G QepeHInPOBAHHOTO 3a4eTa

OK 01 CuerieHHOE HaclleJOBaHHUE Tect
OK 02 MIPU3HAKOB PaspaboTka rioccapus
IIK. 4.2. Pewenue 3aga4 Ha onpenencHue
IIK. 4.3. BEPOSITHOCTH BOSHUKHOBEHHUS
[IK. 4.4. HACJIEJICTBEHHBIX IIPU3HAKOB IIPU
CLICTUIEHHOM HACJIEI0BaHUH,
COCTaBJIEHUE T'€HOTUIIUYECKUX CXEM
CKpEILMBAHUS
Brinonnenue 3aganuii
TG depeHINPOBAHHOIO 3aUeTa
OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH |TecT.
OK 02 Pemenue 3a1ay Ha onpeaeneHue Tuna
OK 0 MYTAIMH [IPH TIEpeIaue
1IK. 4.2. HACJIEICTBEHHBIX MPU3HAKOB,
IIK. 4.3. COCTaBJICHUE T€HOTUITUYECKUX CXEM
1IK. 4.4. CKpEIUBAHHS
Brinonnenue 3aganuii
g depeHInPOBAaHHOIO 3a4eTa
Pa3nen 3. Teopusi 3Borounu | KontposnbHas padora “Teopernyeckue
aCIIeKTHI DBOJIIOINHY KU3HU Ha 3emire”
OK 02 Hctopus 3BOIOIIMOHHOTO @poHTaTBHBINA OITPOC
OK 04 ydenus. MUKPOIBOJIIOLMS Pa3zpaboTka rioccapus TepMHUHOB
IIK. 4.2. Pa3paboTka JeHThl BPEMEHH Pa3BUTHS
[IK. 4.3. SBOJIIOLIMOHHOIO YYEHHUS
IIK. 4 .4. Brimonnenue 3aganui
nuddepeHIMpPOBaHHOTO 3a4eTa
OK 02 Makpo3BotoLus. OueHuBaemas IUCKYCCHS:
OK 04 BO3HHMKHOBEHUE U pa3BUTHE HCITIOJIb30BaHUE apryMEHTOB,
IIK. 4.2. SKH3HHT Ha 3eMe OMOJIOTHYECKOW TEPMUHOJIOTHUU U
TIK. 4.3. CUMBOJIMKH JJI JOKa3aTeJIbCTBA
[1K. 4.4. POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMATUYECKUX TPYII
Pa3paboTtka neHTHI BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHS KU3HU Ha
3emuie
Brinmosnenune 3amannin
muddepeHInPOBaHHOTO 3a4eTa
OK 02 [IpoucxoxaeHue yenoBeka — OpOHTAIIBHBIN OIIPOC
OK 04 AHTPOIIOrCHE3 Pa3paboTka eHTbI BpeMeHU
IIK. 4.2. IIPOUCXO0XKICHHS YEIIOBEKA
IIK. 4.3. Beinonnenue 3ananui
[K. 4.4. T QepeHInPOBAHHOTO 3a4YeTa
Paznea 4. dxosorus
OK 01 Okosorndyeckue GakTopsl U Tect 1o SKOJIOTHUECKUM (PAKTOpaM U
OK 02 Cpenbl XKU3HU cpelaM JKM3HU OPraHUu3MOB
OK 07 Brinonnenue 3ananuii
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IIK. 4.2.

QG QepeHInPOBAHHOTO 3a4eTa

[IK. 4.3.
[IK. 4.4.
OK 01 [Momymsius, cooOriecTa, CocraBieHue cxemM KpyroBopoTa
OK 02 9KOCUCTEMBI BEILIECTB, HCIOJIb3YS MaTepUaIbl JICKIHN
OK 07 Pemenne npakTHKO-OpUEHTUPOBAHHBIX
[IK. 4.2. pacyeTHBIX 3aJJaHUI TI0 TIEPEHOCY
[IK. 4.3. BEIIIECTBA U DHEPTUH B IKOCUCTEMAX C
[IK. 4.4. COCTaBJIeHHE TPO(PUUECKUX Lienel u
nupamMul OMoMacchl U SHEPTUU
Brinonnenue 3amanuit
T depeHINPOBAaHHOIO 3a4eTa
OK 01 buocdepa - rmobanpHas OueHuBaemasi TUCKYCCHS
OK 02 9KOJIOTMYECKas CucTeMa Tect
OK 07 Brimonnenue 3ananuii
IIK. 4.2. nuddepeHIMpOBaHHOTO 3a4eTa
IIK. 4.3.
IIK. 4.4.
OK 01 BinstHue aHTpONOTreHHBIX Tect
OK 02 ¢bakropos Ha Grochepy IMpaxTuueckas pabora “OTX0/bI
OK 04 TIPOM3BOICTBA”
OK 07 BBINOJIHEHUE 33 aHHi
1IK. 4.2. b epeHIIPOBAHHOTO 3aUeTa
[1K. 4.3.
[IK. 4.4.
OK 02 Bnusiaue conuannHO- OueHuBaemMas IUCKyCCUs
OK 04 SKOJIOTUYECKUX (PAKTOPOB Ha Brinonaenue 1abopatopHoii paboThl Ha
OK 07 37I0POBBE YEIOBEKA BBIOOD:
I1K. 4.2. "YMcTBeHHas paboTOCTIOCOOHOCTH",
IIK. 4.3. "Brnussaue abuotnueckux GakTopoB Ha
[IK. 4.4. yelioBeKa (HU3KHE U BBICOKHE
TeMIiepaTypbl)"
Brinmosnenune 3amannin
muddepeHInPOBaHHOTO 3a4eTa
Pa3aea S. buoJsorust B ;Ku3Hu 3anuTa Keica: npeIcTaBieHue
pe3yabTaTOB PEIICHUS KECOB
(BBICTYIIJICHHE C MTPE3EHTAIINECH)
OK 01 buorexnonoruu B )xu3HU Brinonnenue keiica Ha aHanu3
OK 02 Ka)XI0TO UH(POPMALIUU O HAYYHBIX TOCTUKEHUAX
OK 04 B 00J1aCTH T€HETHYECKUX TCXHOJIOTHH,
IIK. 4.2. KJIETOYHOW WHKEHEPUH, TTULIEBBIX
I1K. 4.3. O6UOTEXHOJIOTHH (TI0 TpynIam),
[IK. 4.4. MIPE/ICTABICHHUE PE3YIbTATOB PEILICHUS
KEMCOB
Brinonnenue 3agaHuit
T QepeHInPOBAHHOTO 3a4YeTa
OK 01 [IpomebrienHas 6uoTexHonorus |BreimonHeHne kelica Ha aHAIHU3
OK 02 UH(POPMAIMH O Pa3BUTHH
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OK 04

IPOMBIIIJICHHON OMOTEXHOJOTHI (TI0

[IK. 4.2. rpymnmnam), IpeacTaBIeHUE pe3ybTaTOB
IIK. 4.3. pelieHus KecoB
IIK. 4.4. Boinosnnenue 3aganuii
QG epeHIPOBAHHOTO 3a4eTa
OK 01 CounanbHO-3THYECKHUE acieKThl | BrImoHeHne Kelica Ha aHaIu3
OK 02 OMOTEXHOIOrHiI nHMOpMAIMU 00 STHYECKUX ACTIEKTaxX
OK 04 pa3BUTHs GHOTEXHOJIOTHI (110
K. 4.2. rpymnnam), IpeJcTaBlIeHUE Pe3yIbTaTOB
1IK. 4.3. peuieHus KecoB
1IK. 4.4. Brinonnenue 3aganuii
T depeHINPOBAHHOIO 3a4eTa
OK 01 buoTtexHonoruu u texunueckue |BpinonHeHMe Kelica Ha aHAIU3
OK 02 CHCTEMBI UH(pOpMALUU O Pa3BUTUSA
OK 04 OMOTEXHOJIOTHH C TIPUMEHEHHEM
1IK. 4.2. TEXHUYECKUX CHCTEM (10 TpyTmam),
1IK. 4.3. IpeJICTaBICHNUE PE3YIbTATOB PEIICHUS
[1K. 4.4.

KercoB
Brinmonnenue 3amanuit
T depeHInPOBAHHOIO 3a4eTa
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