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1. O6masn xapakrepucTuka pa6oyeii nporpamMmmbl 001eo0pasoBaTe/ILHON
JAHCHHILIHHBI «bHOJOrHa»

1.1. Mecto AHMCUMIUIMHBI B  CTPYKType OCHOBHOH mpodgeccHOHAIbLHOM
o6pa3oBaTe/ibHONH NPOrpamMmmbl

O61e06pa3zoBaTeNbHas TUCUUILTUHA «bronorusy» sBisieTcs 0053aTeIbHON YacThIO
006111e06pa30BaTEIEHOTO MKIIAa 00pa30BaTeNbHOM MporpaMMsl B cooTBeTcTBUH ¢ PI'OC
CIIO no cneuuanbHOCTH
18.02.05 — IIpou3BOACTBO TYI'OIJIABKMX HEMETAJUIMYECKHUX M CUJIMKATHBIX MaTepualioB

U M3AEIUM

1.2. lleqin ¥ nu1aHUpyeMble pe3yabTaThl OCBOCHHS JHCHUIIIMHbI:

Ieab: ¢dopmupoBanue y CTYOEHTOB MPEACTABIEHUS O  CTPYKTYpPHO-
(GYHKIIHOHATIBHOW OpraHW3alliy KUBBIX CUCTEM pPa3HOr0 paHra Kak OCHOBBI IPUHSTHS
pelIeH# B OTHOLIIEHUU 0OBEKTOB KUBOU MPUPOIBI U B POU3BOACTBEHHBIX CUTYyALUsX.

3apaum:

1) chopMupoBaTh NOHMMAHUE CTPOECHMS, MHOTOOOpa3us U OCOOEHHOCTEH XXKMBBIX
CHCTEM Pa3HOTO YPOBHS OpraHHU3aliH, 3aKOHOMEepHOCTe! MpOoTeKaHHsl OUOIOrHYECKUX
IIPOLIECCOB M SIBJICHUN B OKPYXKaloIlel cpene, LEJIOCTHOW Hay4dHOM KapTHUHBI MHpA,
B3aMMOCBSI3HM U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHHS OIpENeNsiTh XUBble OOBEKTHI B IIPUPOAE; IIPOBOIHMTH
HaOMOleHUsT 32 DKOCHUCTEMaMH JUIsl BBISBIEHUSI €CTECTBEHHBIX M aAHTPOIOIeHHbIX
U3MEHEHUU, HHTEePIIPETUPOBATh PE3ybTaThl HAOMIONEHUH,

3) cdopmupoBaTh HaBBIKM IPOBENEHHS  INPOCTEHIIMX  OHOMOrMYECKUX
SKCIIEPUMEHTAIBHBIX UCCIENOBaHMI ¢ COOJIIOIeHUEM MpaBmil 6e30MacHOro o0palleHus
c 0ObeKTaMu U 000pyIOBaHUEM;

4) pa3BUTb YMEHHMS UCIIOJIB30BaTh MH(OPMALUIO OHOJOTHYECKOro Xapakrepa u3
Pa3IUYHBIX UCTOYHUKOB;

5) chopMupoBaTh yMEHHUsI IPOrHO3UPOBATH MOCJIEICTBUS CBOEH AESTEILHOCTHU 110
OTHOIIEHHIO K OKpYyXarolled cpene, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH U
cobmonath Mepsl NpoGuIaKTUKK 3a00/1€BaHHUIA.

6) chopmMHpoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHHU OMOJIOTHYECKOM HAYKU M
TEXHOJIOTMA B IIPAKTUYECKON JESATENBHOCTH YEJNOBEKa, Pa3BUTHH COBPEMEHHbBIX
MEMIIMHCKUX TEXHOJIOTUM U arpoOHOTEXHOIOT HH.



1.2.2. Ilnanupyembie pe3yibTaThl OCBOCHHS 001meo0pa3oBaTeIbHOM THCIHTIIMHBI

ocuose ®I'OC COO
Koan [LianupyeMble pe3yIbTaThi 0CBOCHHS AHCIHILTHHBI
HAHMEHOBaHUE
(popmMHPYeMBIX O6mue JInCUMIIHHAPHbIE
KOMITETeHIHH
OK 01. Beibupats B yacTH TPYA0BOro BOCHHTAHUS: c(OpPMHUPOBAHHOCTL 3HAHHA O MECTE U POJH Ounonorun B
CIIOCOOBI PeICHHUs - TOTOBHOCTH K TPYyAY, OCO3HaHME NEHHOCTH MAacTepCTBa, | CHCTEME HAy4HOIO 3HAHMS, (YHKIIMOHAJILHOH I'PaMOTHOCTH
i _ | Tpynomobue; yeToBeKa JUIS PeleH st JKU3HEHHBIX IPo0IIeM;
npodeccuoHanbHON i u >
e ssme - FOTOBHOCTH K AKTHBHOM JIESTEIBHOCTH TEXHOJOTHYECKOH U | CQOPMHPOBAHHOCTH ~ YMCHMS  PAacKphiBaTh  COACPHAHHC
HPHMEHHTENbHO K CONMATBLHOM HAIpPAaBIEHHOCTH, CIOCOOHOCTH HHUIIMMPOBATD, OCHOBOTIOJIArafOIIfIX GHOJIOrMYECKHX TEPMHHOB H IOHSITHM!
pa3IHIHBIM [UIAHAPOBATh M  CAMOCTOSTENBHO  BBIIONHATH  TAKYIO | JKM3Hb, KICTKA, TKaHb, OpraH, OpraHu3M, BHJI, IOIYJISIHA,
KOHTEKCTaM JIEeATENBHOCTE, JKOCHCTEMa, OHOLEeHO03, Ouochepa; MeTaboIN3M (oOmeH
- uHTEpEC K pasmuHbM cepaM TPOQECcCHOHATBHOU | BEMIECTB  H MpeBpalieHue  OHEPruu), romMeocTas
JIeAITeNTbHOCTH, (camoperynsinus), OruocHHTE3 Oenka, CTPYKTypHas

OBJiajicHue YHHBEPCAIbHBIME YUEOHBIMHU MO3HABATEIbHBIMU

JNEHCTBUAMM:

Oa3oBble JIOTHICCKHE AeHCTBHAL

- camocTofTensHO (opMynMpoBaTh W AKTyalW3HpOBaTh

npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATH CYIIECTBEHHBIM NPU3HAK HIIM OCHOBAHMS JULT

cpaBHEHWsl, KIacCH(pUKaIuH | 006o0IIeHUS;

- ONpeNeNATh LENH AeSITEe]bHOCTH, 3a1aBaTh NapaMeTpbl

KPUTEPHH WX JOCTHKCHHUS,

- BBUBIATH ‘mpoTMBOpeuHs B

paccMaTpUBAEMBIX SBICHHSAX;

KOPpEKTUBBl B
pe3yIbTaTOB

3aKOHOMEPHOCTH H

- BHOCHTb OLIEHUBATDL

COOTBCTCTBHE

IS TeNbHOCTD,
le/sM, OIICHWBATh  PHUCKH

[IOCJIEICTBUH JEATEIILHOCTH,

OpraHM3ai|s KUBBIX CHCTEM, MCKPETHOCTH, CAMOPETYJISLIHS,
caMOBOCTIpOM3Be/ICHHE  (PENPOIYKIHS), HACHEICTBECHHOCTD,
H3MEHYMBOCTH, OHEPrO3aBHCHMOCTb, POCT W  Pa3sBUTHE,
ypOBHEBasi OpraHu3anus;

c(hOpMHPOBAHHOCTH ~ YMEHHA
OCHOBOTIONArafoIMX OHOJOTHYECKHX TEOpHHA M TIUMOTE3:

KJIETOYHOM, XPOMOCOMHOM, MYTalHOHHOM, IBOJHOLHUOHHOM,

pacKphIBaTh  COJEPIKAHHE

POUCXOMICHHS KU3HHU H YETIOBEKA;

c(hOpPMUPOBAHHOCTb YMEHUS PACKPBIBATH OCHOBOIIOJIAralomne
Guonornyeckue 3akousl u 3akonomeproctu (I'. Menzens, T.
Moprana, H.W. Basunopa, . I'exkens, @. Miosmiepa, K.
Bopa), rpaHuiibl HX MPUMEHMMOCTH K )KHBBIM CHCTEMAaM;
MpHOGpEeTeHHe  OMbITa TPHUMEHCHHS. OCHOBHBIX ~METOJIOB
UCHOJIb3YEMBIX B OMoIOruu:

Hay4YHOTroO MO3HaHHMA,

B cootBercTBUH ¢ ®I'OC CIIO u Ha




- pa3BUBaTb KpEaTUBHOE
KM3HEHHBIX MpodIeM

MBIIUIEHHE TIPH  PEHICHHH
6a3oBbIe HCCIEI0BATEIbCKHE ICHCTBHA:

- BHajerh HAaBbIKAMH  y4eOHO-HCCIIEOBATENLCKOH — H
IPOEKTHOM JIESTEIBHOCTH, HABBIKAMH Pa3pEICHAs npodnem;
- BBISIBIISITh NPHUYUHHO-CJIEICTBEHHBIE
aKTyaJIM3MpPOBATh 3ajady, BBUIBHIATh THIOTE3Y €€ PEIICHHA,
HaXOJMTh  ApPryMeHThl  JUld  JIOKa3aTelbCTBa  CBOHX
YTBEpIK/ICHHI, 3a]1aBaTh NapaMeTPbl X KPUTEPHH PEIICHHS;

- aHAIM3MPOBaTh IOJy4YECHHBIE B XOJE pEUICHHS 33/1atH
pe3yJbTaThl, KPUTHYCCKHM ONEHHBATh MX JIOCTOBEPHOCT,

CBsA3H H

[IPOrHO3MPOBATH H3MEHEHHE B HOBBIX yCIIOBUSX]
- yMeThb IIEPEHOCHTh 3HaHWs B II03HABATCIBHYIO H
IPAKTHYECKYIO 00J1aCTH KU3HE IS TEIIbHOCTH;

- yMeTh MHTEIPUPOBATH 3HAHHMS M3 pa3HBIX MPEAMETHBIX
obJiacrei;

- BBIIBHAIaTh HOBBIE HJEH,
OJIXO/IbI ¥ PELIEHHUS;

- CIOCOBHOCTh WX WCIOJB30BAHMS B II03HABATENBHOW H
COIMAJIBHOM IIPAKTHKE

npemnaraTb OpPHIH HAJIbHBIC

HaOJMIOIEHAS W OlIHCaHMs JKHUBBIX CHCTCM, nponeccoB H

SBJEHMIA; OPraHM3alMd W [POBE/ICHUsS OHONOrUYECKOro
JKCTIEPUMEHTA, BBIJIBUKCHUS THIIOTE3, BBISIBJICHHS
3aBHCHMOCTH  MEXKAY  HCC/IeAyeMbIMH  BEIMYHHAMM,

00BICHEHMs TOMYyUYEHHBIX PEe3y/IbTaToOB M (OPMYIHPOBAHHUSA
BEIBOJIOB € MCIIOJB30BAHHEM HAYYHBIX MOHATHH, TCOPHH H

3aKOHOB;
cOPMHUPOBAHHOCTS ~ YMEHHsSI  BBIICNATH  CYNIECTBEHHBIC
[pH3HAKH BUPYCOB, KJIETOK TPOKapHOT M  OYKapHoT;

O/JHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpraHW3MOB, BHJIOB,
GHOreOIeHO30B M JKOCHCTEM; OCOOEHHOCTH IPOIECCOB
o6MeHa BEIIECTB W NPEBPALICHWS OHEpPruM B KIETKE,
doTocuHTE3a, MIACTHYECKOTO H IHEPreTHICCKOro obOmeHa,
XeMOCHHTE3a, MUTO3a, Mei03a, OIIOJIOTBOPEHHS, Pa3sBUTHS H
pasMHOXEHHUs, HH/MBH/YaJIbHOTO  PasBUTHS
(onToreHe3a), 6oppObI 3a CYIIECTBOBAHHME, CCTECTBECHHOTO
or6opa, BHI000pa30BaHus, NPHCIOCOOICHHOCTH OPraHn3MOB
K cpeme OOWTAHWS, BIUSHHS KOMIIOHEHTOB OSKOCHCTCM,
JKOCHCTEMAX  CBOEH

opraHusma

AHTPOTIOTEHHBIX ~ M3MEHEHWH B
MEeCTHOCTH, KPyrOBOPOTa BEIIECTB U NPEBpaLICHHE SHEPIHHU B
ouochepe;

c)OpMHPOBAHHOCTh YMEHHS perarh OHONOrMYECKHE 3a/1aUH,
CKpeLUBaHus ISt

pPa3HbIX THIIOB HacneaoBaHUs TIPHU3HAKOB Y OprafusmMoB,

COCTaB/ISITh TEHOTHUIIHYECCKHE CXCEMbI

COCTABIATH CXEMbl TMepeHoca BellecTB MW SHEPrud B

sKocucTeMax (1enu MUTaHus, MAIIEBbIC CETH)
"OK 02. B 06.1acTH HEHHOCTH HAYYHOr0 MO3HAHMA: cOpMUPOBAHHOCTE ~ YMEHHHl ~ KPUTHYECKH  ONCHHBATH
Wcmnonb3oBath yHGOPMALMIO GHONOTHYECKOr0 COZACPKAHHS, BKIIOYAIOLIYIO

COBPEMEHHEIE
CpE/ICTBA TIOKCKA,

- ¢(hOpMHUPOBAHHOCTE MHPOBO33PEHMUS, COOTBETCTBYIOLICIO
COBPEMEHHOMY YPOBHIO DasBHTHSI Haykd M OOLICCTBEHHOH

IMceB10oHay4YHbIC 3HaHHA u3 pas3TM4HbIX HCTO“IHHKO‘BJ




aHaIM3a v
HHTEPIIpETalui
uHdopMaIny, U
HH(POPMALIUOHHBIE
TEXHOJIOTHHU JIst
BBIMTOJIHEHUS 33124
npodeccHoHaIbHON
JESTEbHOCTH

JHanore
CBOCTO

[IPaKTUKH, OCHOBaHHOT'O Ha
CIoCcOOCTBYIOIIETO OCO3HAHHUIO
NOJIMKYABTYPHOM MHPE;

- COBEpIICHCTBOBAHHE SI3BIKOBOM M UMTATENIBCKOH KyJIBTYpPBI

KYJIBTYD,
MecTa B

KaK cpeacTtsa B3aUMOJICHCTBUS MEXAY JIOJABMH M ITO3HAHUA

MHpa;
- OCO3HAHME IIEHHOCTH HAYYHOH [EATENBHOCTH, TOTOBHOCTH
OCYIIECTBIISTH IPOEKTHYIO " HCCIICI0BATENBCKYIO

NeSTELHOCTh HHMBHIyaJIbHO K B IPYIIIE;

OBnajieHHe YHHBEPCATbHBIMH Y4EOHBIMH MMO3HABATEIBHBIMU
JIEHCTBUAMHU:

pabora ¢ nadopmanmeii:

- BJIaJICTh HABBIKAMH IOJIYYeHHS HHOPMAIIWH M3 UCTOTHUKOB
pasHBIX THIIOB, CaMOCTOSTENIbHO OCYIIECTBIIATE TIOHCK,
AHAIW3, CHCTEMATH3allMI0 M WMHTEepHpeTaluio HHpOpMaiHu
pa3IYHbIX BUIOB H QOPM IPEACTABICHNUS;

- co3/laBaTh TEKCTHI B pasMMuHBIX (dopmarax ¢ YUCTOM
HasHauyeHHs MHGOPMALMK M LENeBOH ayJIMTOPUM, BBIOHpas
ONTHMAaNbHYI0 (OPMY IPE/ICTABJIEHHUS U BU3yaIH3aALWH,

- OLIEHHBATH JIOCTOBEPHOCTH, JIETHTHMHOCTh HH(OpMAIIHH, €€
COOTBETCTBHE MPABOBBIM ¥ MOPAIbHO-OTHIECCKHM HOpMAM;

- HCIIOJIE30BAThH cpezacTBa HH(POPMALTMOHHBIX U
KOMMYHHMKAI[HOHHBIX TEXHOJIOTUH B PEIICHHM KOIHHTHBHBIX,
OpraHd3allMOHHBIX  3a7a4 €
OV TEXHUKH

KOMMYHHKaTHBHBIX M
cobmoaeHHEM tpeboBanuit
6e301acHOCTH, THTHEHBL, pecypcocOepeskeHus, MPaBOBbIX U
3TUYECKHUX HOPM, HOpPM HH(POPMALIMOHHOH 6e30MaCHOCTH;

- BIIaJeTh HABBIKAMH PACTIO3HABAHMS U 3aIIHTHI HHPOPMALHH,
nH(OPMALHOHHOM O€30MaCHOCTH JINYHOCTH

IPrOHOMHKH,

(cpenctBa MaccoBoil MH(OpMAMH, HAYYHO-MOMY/IAPHBIC
Marepuaibl);  HHTEPIPETHPOBATH  ITHYECKHE  ACHEKTHI
COBPEMEHHBIX MCCIIeoBaHUH B OHONOTHH,
GHOTEXHOJIOTHH; PACCMATPHBATh II00AIBHBIC dKOIOIHIECKHE
npo6JeMBl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K
HUM COOCTBEHHYIO MO3HLIHIO;

cOpMHUPOBAaHHOCTL  YMEHHH

MEJIULIUHE,

coOCTBEHHEIE
OCHOBE

co3JaBaTh
MHCEMEHHBIE W  YCTHBIE  coOOlIeHHMS  HA
6uosorndeckoif HHPOpPMALMH M3 HECKONbKHX HCTOYHHKOB,

IPaMOTHO MCIIOIB30BATh MOHATHHHbIN anapat OHONIOrHy

L]




OK 04.
SddexTuBHO
B3aHMOJICHCTBOBATH
H paborath B
KOJUIEKTHBE "
KOMaHJie

- TOTOBHOCTh K CaMOpa3BHUTHIO, CaMOCTOSATEIBHOCTH H
CaMOOIPEIECTICHUIO;

-OBJIaICHHAE HaBBIKaAMH
IPOEKTHOM ¥ COLHAIbHOMN AEATEILHOCTH;

YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

y4eOHO-HCCIIe/I0BATEIbCKOM,

OBnanenne
JMeHCTBHAMM:
COBMeECTHAas AeATE/IbHOCTD:

- MOHMMATh H HCIONB30BaTh MPEHMYINECTBA KOMAHIHOW H
HHIUBUAYATBHOR paboTHI;

= IIpUHUMATh e COBMECTHOM JCATCIIBHOCTH,
OpraHu30BBIBATE H KOOPJIAHMHHUPOBAThH JICHCTBHA TI0 €€
JIOCTHIKEHHIO: COCTAaBIATh IIaH JICHCTBHH, pacnpeiensaThb

POIIH C Y4€TOM MHEHMI YYaCTHHKOB OOCYKAATh Pe3yJbTaThbl
COBMECTHOM paboThI; '

- KOOpDJMHMPOBATb W BHINOJNHATH pPAbOTy B YCIOBHSX
BHPTYAIBHOTO u KOMOMHHPOBaHHOTO
B3auMOJICHCTBHUSL,

- OCYIIECTBIATH TMO3MTHBHOE CTPATErHYECKOE IMOBEINECHHE B

pEeaTbLHOTO,

pa3sUYHBIX  CHTyalMsiX, MpOSABIATE  TBOPYECTBO U
BooOpaxkeHue, ObITh HHUIIHATUBHBIM

OgJj1agenne YHHBEpCAAbHbIMH peryJiiTHBHbIMH
JeHCTBHAMH:

NpHHATHE ce0st U APYrHX JI0/Iei:

- OPUHUMATh MOTHBBI M apryMeHTBl [pPYIHX IIOACH IpH
aHaJIM3€ Pe3y/IbTAaTOB JICATEIbHOCTH;

- PU3HABATh CBOE MPABO M MPaBo JAPYrHX o/l Ha omuoKy;

- Pa3BHBAThb CrocoOHOCTh TOHUMATh MHp € MO3ULHH JIpPYTroro
YCJIOBCKA

HpHOﬁpﬁTﬁHHe OoneiTa IIPUMEHCHHS OCHOBHLIX METOIOB
HaY4HOTO MMO3HAHHKA, HCIIOJIB3YEMBIX B OuosoTHH:
HaOMIOJEHUST W OIMCAHMS JKMBBIX CHCTEM, IIPDOLIECCOB H

SIBJICHUM OpraHu3allid #W T[POBEACHUS OHOJIOrHYECKOr0
JKCIIEPHMEHTA, BBLIIBHIKCHHA T'HITIOTE3, BBIIBJIICHHA
3aBUCHMOCTH MCHIY HCCIIEAYCMBIMH BEJIHYHHAMH,

0OBSCHEHHS MOJTYYEHHBIX PE3yJIbTaToB U (OPMYIHpOBaHMS
BLIBOJIOB C HCIIOJIB30BAHHEM Hay4HBIX TIOHSATHH, TEOpUH H
3aKOHOB




OK 07. B 06,12cTHIKOJIOTHYECKOI0 BOCITHTAHHSA:
CopeiicTBOBaTH - ¢()OpMHPOBAHHOCTH SKOJIOIUYECKON KYJILTYpPbl, NOHUMAHHE
S el BIMSHHS  CONHMAIbHO-DKOHOMHMYECKHX  MpPOLECCOB  HA
OKpYKaroLleH % "
i COCTOSIHME TIPUPOAHOM M COLMAJIBbHON Cpelbl, OCO3HAHME
pecypcochepexKeHH rI106aTEHOTO XapakTepa SKOJOIHIECKHX MpodIem;
10, IPUMEHSATE - IUIAHAPOBAHME M OCYIIECTBICHUE JCHCTBHH B OKpYXKalOmeH
3HaHUs 00 cpelie Ha OCHOBE 3HAHMs IeNell yCTOHYMBOrO pasBHTHS
W3MEHEHHH KJIUMATa, | 4yeJloBEeYeCTBa;
IPUHIHTIBI AKTHBHOE  HENpusATHe  JCHCTBUM, NPUHOCAIIMX  BpPEN
OepexnuBoro OKpYKaIOIIiei Cpesie;
IIPOU3BOJICTBA,
N —— - YMEHHE IPOTHO3HPOBAThH Heﬁ.ﬂal"OII]zHﬂTHI:Ie 9KOJIOTHUECKUE :
1eHCTBOBATH B MOCIIE/ICTBUSI TTPEANPUHUMAEMBIX JIEHCTBHH, NPEIOTBPAIIATE
4ype3BbIYalHBIX Hx;
CUTYaIMAIX - pacUIMpeHHE ONbITa  JICATEIBHOCTH  SKOJNOTHYECKOH
HaIpaBJIEHHOCTH;
- OBJAJIEHHE HaBbIKAMH YueOHO-MCCIIelOBATENLCKOM, NPOEKTHOH M
COLMAILHOU OeATE/IbHOCTH
IK 5.2. c(hOpMHPOBAHHOCTH YMEHHsI IPUMEHATH TOJTY4EHHBIC 3HAHUS
ObecrieunBaTh JUISE OOBSICHEHUSI TIPOIIECCOB . ABJICHUHM, JUISl IPHHSATHS
KOHTPOJIb H aHAJIH3 IPAKTHYECKHMX PEIIeHH B OBCEIHEBHOM XKU3HH C IEIbIO
pe3yJIbTaTOB obecrieueHus 6€30MaCHOCTH CBOETO 3710POBBS H 310POBbA
HCCIe/I0BAHMM OKPYKaIOIINX JIO/IeH, COOITIOIeHHs 310pOBOr0 00pasa Ku3HH,

HOPM TPAaMOTHOTO [IOBECHHS B OKPYIKAIOLIEH IPUPO/IHONI
cpene




2. CTpPyKTypa H cojepkanHe o0meobpa3oBareibHOH JHCUHNIHHDI

2.1. O6beM AHCHHIIMHEBI H BHAbI y4eOHOH padoThl

Buj yue6Hoii pabornl

O0BeM B yacax

O6nem 06pazoBaTeIbHOI POrpaMMbl AHCIHILTHHEI

OcHOBHOE coiep:KaHHe 70
BT. 4.:
TEOpETHYECKOe 00yUeHHe 40
B T.4. IPO(eCCHOHANBEHO-OPUEHTUPOBAHHOE COACPIKAHNE 2
[IpaKTUYEeCKUE 3aHATHS : 20
B T.4. Ipo(heCCHOHATBHO-OPHEHTHPOBAHHOE CO/ICPIKAHNE 8
nabopaTopHBIE 3aHATHS 4
B T.4. IPO(ECCHOHATBHO-OPUEHTUPOBAHHOE COJICPKAHNE 2
Konrpouabnaas pabora 6
IpomexyTounas arrecranus (1uddepeHIHPOBAHHBINH 3a4€T) 2
UTOTO 72
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2.2. TemaTn4ecKuii MJIaH H coJep/KaHue JUCHHILIHEBI « BHOIOrHM»

Haunmenosanue Conep:xanne ydebHoro marepuaja (OCHOBHOE H npodeccHoHATLHO-0PHEHTHPOBAHHOE), Ob6bem | Popmupyembie
pa3/iesioB H TeM na6opaTopHble B NPAKTHYECKHE 3aHSITHS, NPHKJIAAHOH MOxyIb (NpH HAJIHYHH) yacos | KOMIETeHIHH
1 2 3 4

Pazaen 1. Kinerka — crpyKTypHO-QYHKIHOHAILHAS e/ITHHHIA )KHBOT'0 18
Tema 1.1. OcHoBHOE cojlepKaHHe 2 OK 02
buoJiorus Kak Teopernueckoe obyuenue 2
nayka. O6mas CoBpeMeHHBIE OTpacid Ouonornyeckux 3HaHud. Cpssb OHONOTHH C JPYTMMH HayKaMu: OHOXMMHS,
XapaKkTepucTHKA ouopusuka, 6uonnka, reHoreorpapus u ap. Ponb u mecTo 6uoNOrMH B (hOPMHUPOBAHHH COBPEMEHHOMH
WKH3HH Hay9HOH KapTHHBLI MEpa. Y POBHU OpraHM3allky xuBoi Marepun. O0mas XapakTepueTHKa KH3HHU, CBOWCTBA

YMBBIX CUCTEM. XHUMHUYECKHIH COCTaB KJIETOK
Tema 1.2. OcHoBHOE coepKaHHe 6 OK 01
CrpykrypHO- Teoperuueckoe 00y4eHHE 2 OK 02
PyHKIUHOHATBHAS Knerounas teopust (T. Illpamn, M. Illneiinen, P. Bupxos). OCHOBHBIC MOJIOKEHHS COBPEMEHHOM OK 04
OpraHu3anHs;a KIeToYHOW Teopud. THMBI KJIETOYHOM OpraHM3alMH: TPOKAPHOTHYECKHH H SYKapUOTHYECKHH.
KJIETOK OJIHOKIICTOUHBIE M MHOTOKJIETOYHBie opranm3Mbl. CTpoeHHe mpokapuoTHueckod kinetku. CrpoeHue

SyKapHOTHYECKO# KieTkd. Hexierounsie popMbl JKu3HH (BUPYCEL, Haxrepuodarn)

JlaGopaTopHbie 3aHATHS 2

Jla6opatopuoe 3ausiTie 1 «CTpoeHHE KIETKH (pacTeHHs, XKHBOTHBIE, rpuOBI) U KIIETOYHBIE BKIIOUCHHS

(Kpaxmas, KapOTHHOH/IBI, XJIOPOTLIACThI, XPOMOILIACTHI)»

TTo/rOTOBKa MUKPOIIPENAPATOB, HAOTIOIEHHE ¢ OMOLIBI0 MHKPOCKOIIA, BHISBICHHE PA3IHIHH MEKITY

u3y4aeMbIMEi 00beKTaMH, (POPMYJIMPOBAHKE BRIBOZOB

IlpakTHYecKHe 3aHATHI 2

[IpakTHyeckoe 3aHATHE |

Bupychble u GakrepuainbHbie 3a601eBanus. O0mue NPHHIHAILL HCIOJIb30BAHNS JICKAPCTBCHHBIX BEILCCTB.

OCOBGEHHOCTH TPHMEHEHHs AaHTHOMOTHKOB. IIpejcTaBlIeHHE YCTHBIX COOOMECHHH C npe3eHTanuei,

MOATOTOBIECHHBIX 110 NEPEYHIO HCTOYHHKOB, PEKOMEHI0BAHHBIX [IPENOAaBATENEM
Tema 1.3. OcHOBHOE coiepKaHne 4 OK 01
CTpyKTYpHO- - Teoperudeckoe 00ydeHHE 2 OK 02
(GyHKIHOHANBHBIE Xpomocomuas Teopusi T. Moprana. Ctpoenne xpoMocoM. XpOMOCOMHbIH HAOOp KIETOK, FOMOIOTHHHAIC
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pakTopsi M HErOMOJIOTHYHBIE XPOMOCOMBI, TallIONIHbIH ¥ Juiutonansii Habop. Hyxsiennoppie xkuenoter: JTHK,
HACJIeICTBEHHOCTH PHK naxoxnenue B Kie€TKe, HX CTpPOCHHE H (YHKIMHM. MarpudHble IPOLECCH B KIETKE: periMKaiius,
Ouocunres H6enka, penapanus. I eHeTHYECKHH KO/I B €ro CBOHCTBA
[MpakTu4eckne 3aHATHS 2
IIpakTuyeckoe 3ansarue 2
Pemrenue 3a/1a4 Ha onpe/ieNeHHE MOCIIE0BATEILHOCTH HYK/IEOTH IOB, aMUHOKHCIIOT B HOPME U B ClIy4ae
H3MEHEHHs 10cjIe1oBaTelbHOCTH HyKieoTH 108 JJHK
Tema 1.4. OcHoBHOE cofepkanne 2 OK 02
OO6Men BemecTs H Teoperuueckoe oOyueHue 2
npeBpameHHe [lonsitue MerabonusM. ACCUMHISLUS W JUCCHMHISIINAS — JBE CTOpPOHbI Merabonmu3ma. Tumel obMeHa
IJHEPrHH B KJIETKe BEeIEeCTB: aBTOTPOGHBIN M rereporpodHslif, a’poOHBIE W aHadpoOHeii. [lnactuyeckuit oOMEH.
dortocuHTe3. XEMOCHHTE3 a
Tema 1.5. OcHoBHoOE coaepxaHne 2 OK 02
KuznenHbiii muK Teopetuueckoe obyuenune 2 OK 04
KjeTkn. Muros. Knerounsnii muKia, ero mepuoibl. MHTO3, €ro CragMd MW NPOHCXOAALIME Mponecchl. buosornyeckoe
Meiios 3HaYeHne MUTO3a. Meiios u ero crajuu. IloBenenne xpomocom B Meitoze. Kpoccunrosep. bruonoruyeckuii
CMBICII MeHO03a
KourpoabsHas MorekynsipHbli YPOBEHb OpraHU3alH KHBOTO 2
pabora
Paznen 2. Crpoenue n QyHKIHH OpraHu3smMa 20
Tema 2.1.Ctpoenne | OcHOBHOE cofep:KaHHe 2 OK 02
OpraHmM3ma Teoperuueckoe obyuenne 2 OK 04
MuoroxieTounsie opranu3Mel. B3auMocBs3b OpraHoB ¥ CUCTEMBI OPTaHOB B MHOT'OKJIETOYHOM OpPraHH3Me.
["'omeocTas opranu3ma u €ro mojiepkKanue B MPOLECCe KU3HEIEATENILHOCTH
Tema 2.2. OcHoBHoOE coepxanue 2 OK 02
Dopmbl Teopernueckoe oOyuenue 2
Pa3MHOKeHHS DopMbI pa3sMHOKEHHST OpraHu3MoB. Becrioioe u mosoBoe pasmHoxkenue. Bujibl 6ecronoro pa3sMHOKEHHS.
OpraHM3MoB ITonosoe pasmuoxenue. ['amerorene3 y jkuBoTHBIX. CrepmaroreHe3 u ooreses. CTpoeHHE MOJIOBBIX
kiaetok. OmIofl0TBOpEHHE
Tema 2.3. OcHoBHoOe coepraHue 2 OK 02
Omnrorenes Teoperuueckoe obyuenue 2 OK 04
pacTeHuii, MnjpuBunyansHoe pasBUTHE OpraHu3MoB. OMOpuoreHes m ero crajuu. I[1ocToMOpHOHAIBHBIM TIEPUO.
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JKUBOTHBIX U Cragui NOCTIMOPHOHAILHOTO Pa3sBUTHs y JKMBOTHBIX W HeJIOBEKA. [IpsMoe © HENpsMOE pa3sBUTHE.
qeI0BeKa Buojiornueckoe crapeHne u cmepth. OHTOreHe3 pacTeHHM
Tema 2.4. OcHOBHOE co/iepKaHue OK 02
3aK0HOMEPHOCTH Teoperndeckoe 0Oy4eHHE OK 04
HACJIe0BAHHA OCHOBHBIC TIOHSTHS TEHETHKM. 3aKOHOMEPHOCTH 00pa3oBaHHs TIaMmerT. akousl [. Mengens
(MOHOrHOPH/IHOE W TIOJIHTHOPH/IHOE CKPEIIHBAHNC). B3anmo/ieliCTBHE TE€HOB
IpakTH4YecKHe 3aHATHS
[IpakTryeckoe 3aHATHE 3
Pelnenye 3a7a4 Ha ONpe/eNIeHHe BEPOSTHOCTH BO3HHKHOBEHHS HAC/EICTBEHHBIX MPH3HAKOB MPH MOHO-,
M-, TONATHOPHIHOM ¥ AHAIW3HPYIOMEM CKPEIIMBAHMM, COCTABJICHHE [CHOTHIMHYCCKHX cXeM
CKpelIuBaHusl i
Tema 2.5. OcHOBHOE CoflepKaHHe . OK 01
Cueniennoe Teopernueckoe 06y4eHHe OK 02
Hac/el0BAHHE 3akonst T. Moprana. CuemieHHOe Hacle/(OBaHHEe T'€HOB, HApYIICHHC CHCTUICHHA. Hacnenosanue
MPH3HAKOB PU3HAKOB, CLETUIEHHBIX C T10JIOM
IlpakTuyecKkne 3aHsiTHs
[IpakTHyeckoe 3aHaTue 4
Pemenue 3a/ad Ha ONpEIENEHHE BEPOATHOCTH BO3HUKHOBEHMs HACJICJCTBEHHBIX NPU3HAKOB IIPH
CIIEILIEHHOM HACJIC0BAHNH, COCTABIICHHE NEHOTHITHYECKHX CXEM CKpeIBaHMA
Tema 2.6. OcHOBHOE COiepKAHAE OK 01
3aKOHOMEPHOCTH Teoperuueckoe 00yueHHE OK 02
H3MEHYHBOCTH V3MeHUMBOCTh MPHU3HAKOB. Bujbl H3MEHYMBOCTH: HACIC/ICTBEHHAs M HCHAC/IC/ICTBCHHAA. 3akoH OK 04
FOMOJIOTHYECKHX PSJ0B B HAC/ICJICTBEHHOM W3MEHYMBOCTH (H.. BaBunos). MyrtauuoHHas Teopus
W3MEHYMBOCTH. Bu/ibl MyTaluii H MPUYMHBI MX BO3HMKHOBeHHS. KapnoTun yenoseka. HaciiencTBeHHBIE
3a60seBatAs uenoBeka. ['eHHble M XPOMOCOMHbIE Oone3Hm wdesnoBeka. bomesnn ¢ HACJIeACTBEHHOM
IPe/IPACTIONOKEHHOCTEI0.  3HAUEHHE MEHMIMHCKOH ICHETHKH B Npe/IoTBPAIICHUH M JICHCHUH
reHeTHdYecKrX 3ab0seBaHui YenoBeKa o
IpakTHyecKne 3aHATHI
[IpaKTHYECKOE 3aHATHE S
Pemenye 3a1a4 Ha ONpe/IeNeHNE THIIA MYTALlWH TIPU Tepe/iaie Hac/eICTBEHHbIX TIPH3HAKOB, COCTABICHHE
= FEHOTHIIMYECKUX CXEM CKPEIHBaHUS
KonTpoibhas Crpoenne 1 QYHKIMH OpraHu3Ma
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pabora

Pazjnen 3. Teopusi 3BOTIOLHH 6
Tema 3.1. UcTopus OcHOBHOE co/iepKanHe 2 OK 02
IBOJIOIHOHHOTO TeopeTnueckoe oOy4eHHE 2 OK 04
Y4YeHHS. [Tepsrie sBomonronnble Konnenuun (K.b. Jlamapk, W JL. Broddon). DBomounonHas reopust . Jlapsuna.
MuKpo3BOTIOLHS CuHTETHYECKAs TEOPHSI SBOJIIONMHI ¥ €€ OCHOBHBIE MOJIOKCHHUSL.

Muxkpossosmorust. [Tomysuus Kaxk s1eMeHTapHas ¢/IMHHIA SBOJIOIHA. [eHeTHYECKHE OCHOBBI BOJIIOLIUH.

JnemenTapubie  (akTopbl dBOMONMH. EcrecTBeHHbIH oTbop — HampapisiomMUi (aKrTop SBOMIOLHH.

Bunoo6pa3oBaHHe KaK pe3yibTaT MUKPOIBOJIOINH
Tema 3.2. OcHOBHOE COllepKAHHE 2 OK 02
Makpo3Bo/onus. Teopetuueckoe 00y4eHHE ‘ 2 OK 04
Bo3sHuKHOBEHHE H Maxkpossomonusi. PopMbl K OCHOBHBIC HANpPaBJICHHS MAaKpOIBOJIOLHH (A.H. Cesepuos). Ilyru 2
pa3sBHTHE JKM3HH HA | JIOCTH)KeHHs GHojormueckoro nporpecca. Coxpaneue HuopaszHooOpasus Ha 3emiie.
3emare 'MIOTe36l M TEOPHH BO3ZHMKHOBeHHs jku3HH Ha 3emue. IlosBrennue NepBbIX KICTOK ¥ HX IBOJIIOLUSL.

[IpoKapHOThI M 3yKaproThl. [TpOHCXOK/IEHHE MHOTOKIETOYHBIX OPraHU3MOB. Bo3HHKHOBEHHE OCHOBHBIX

IapCTB IYKapHOT
Tema 3.3. OcHoBHOE co/Iep/KanHe 2 OK 02
IIponcxoxaenue Teopernueckoe 00y4eHHE 2 OK 04
4eJI0BeKa — AHTponoNnorusi — Hayka o uenoBeke. CHCTEMATHYECKOE MONOKCHUE HCIOBCKA. CXO0/ICTBO M OTIHYHSA 2
aHTpONoOreHes 4eoBeKa ¢ JKUBOTHBIME. OCHOBHBIE CTAJIMM aHTPOIIOTeHe3a. DBOJIONHUS COBPEMEHHOTO HC/I0BCKA.

YenoBeueckWe pachkl M HX EIMHCTBO. Bpems M IyTH pacceieHus denoseka MO - IUIaHETE.

ITpucrocoGIeHHOCTH YENIOBEKA K PA3HBIM yCIIOBHAM CPE/Ibl
Paznen 4. IKoJI0rus 18
Tema 4.1. OcHoBHOE co/iepiKaHne 2 OK 01
IKOJIOTHHECKHE Teopetuueckoe 00yueHHE 2 OK 02
(axTOphI H cpelbl Cpenbl OOMTaHMS OPraHM3MOB: BOJHAS,  HA3EMHO-BO3NYUIHAd, TOYBCHHAL, BHYTPHOPraHU3MEHHAs. OK 07
KH3HH DH3UKO-XMUMIYECKHE 0COOEHHOCTH cpeji 06uTanusi oprann3mMoB. [IpucrocodaeHus OpraHiu3MoB K HKH3HA

B pasHbix cpenax. IloHsTHE 3KOIOrHYECKOro ¢akropa. Kiaccudukamus >5KOIOTAYCCKHX (axTopoB.

Ipasuno muaumyma fO. JInGuxa. 3akoH TOJNEPAHTHOCTH B. lllendopnaa
Tewma 4.2. OcHoBHOE cOepKaHHe 4 OK 01
Tomy.isinus, Teoperuueckoe o0yueH#ne 2 OK 02
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coobmecrna,
IKOCHCTEMBI

JKONOTHUECKAs XapaKTePUCTHKA BHAA M TOIYJIALMHA. DKONOrMYecKas HHMIIA BUIA. DKOJOTMYECKHE
xapakTepucTHkn nomysinan. CoolmecTsa U SKOCHCTEMBL. Buonerno3 u ero crpykrypa. CBsasu Mexay
opranm3Mami B OHoleHo3e. CTPYKTYpHBIC KOMIIOHEHTBI JKOCHCTCMBL: IIPOJYIIEHTBI, KOHCYMEHTBI,
peytenTsl. KpyropopoT BEIIECTB ¥ MOTOK SHEPTHH B SKOCHCTEME. Tpoduueckue ypoBHA

IIpakTHYecKHe 3aHATHI

[IpakTrdeckoe 3ausTue 6

Tpoduueckue nenu u cerd. OCHOBHBIE IOKA3aATENH IKOCHCTEMBL. BroMmacca U NpoyKIus. JKOJIOTHYECKHE
MUpaMHUIB1 Yucel, GroMaccs M sHeprud. [IpaBuiio nupamMuibl SHEPIUH.

PeleHue MPAaKTHKO-OPUEHTHPOBAHHBIX PAcYETHBIX 3aJjaHMi MO IepeHocy BemecTsa H SHEPTHU B
YKOCHCTEMaX C COCTaBIeHHE TPOGHUECKHUX MeTeH 1 mupaMu/| OHOMAcChl M SHEPriu

OK 07

Tema 4.3. Buocdepa | OcHoBHOE coiepiKaHue OK 01
- rjobaabHas TeopeTuyeckoe 00yUeHHE _ OK 02
IKOJIOTHYECKAS Brocdepa — xusasi 06onouka 3emin. Passurue npesicTaBIeHuii 0 Ouocdepe B TpyAAX B.W. Bepuanackoro. OK 07
cHcTemMa O6nactu 6Guocheps 1 ee KOMIOHEHThL. JKHBOE BEIIECTBO 6uocdeps U ero QYHKIH.

3aKOHOMEPHOCTH CYIIECTBOBaHHS GHOCHEpHI. Ocobenrocti 6uocdepsl Kak rnodalbHOH dKOCHCTEMBL.

JluHaMuueckoe paBHOBecHe B Onocdepe. KpyroBopoTbl BEmIECTB M OHOr€OXMMHYECKHE IHKIIbL.

[1o6aibHbIe IKOJIOTHYECKUE Mpo0IeMbl COBPEMEHHOCTH
Tema 4.4. Bimsinue | OcHoBHOE cojiepiKanue OK 01
AHTPOIIOreHHbIX Teopernueckoe 00yueHne OK 02
¢axropos Ha AHTpOTIOreHHBIE BO3ICHCTBHA Ha 6uocepy. 3arpssHeHHs Kak BHJ aHTPOTIOrEHHOTO BO3JECHUCTBHS. OK 04
ouochepy AHTpororenHbIe Bo3zeiicTBas Ha arMochepy. BosnelcTsus Ha ruzpocdepy. Bosaeiictsus Ha smTocdepy. OK 07

AHTPOTIOreHHBIE BO3/IEHCTBHS HAa OHOTHIECKHE coobmecTBa. YTriyOJIeHHO H3Y4aroTCs OTXO/AbI, CBA3aHHbBIC IK 5.2

¢ onpeieJIeHHOM Mpodeccuei/CrienuanbHOCThI0

IpakTHYeCcKHE 3AHATHS

[IpakTiyeckoe 3aHsTHe 7

«OTXO0/1bI TPOU3BOICTBA

B Tom uncie npoeccHoHAILHO-OPHEHTHPOBAHHOE CO/leP/KANIE NPAKTHUECKOr0 SAHATHH

[IpakTueckoe 3aHATHE «OTXOABI IPOU3BOACTBAY. Ha ocroBe e/iepabHOTO KIacCH(PUKaIHOHHOTO

KaTa0ra OTX00B OMPEICNsTh KIIacC ONaCHOCTH OTXOJIOB; arperaTHOE COCTOSHHUE H usndgeckyro Gopmy

OTX010B, 06pa3ylomuxcs Ha pabodeM MecTe / Ha Tanax npou3BOACTBA, CBAZAHHBIC € ofpe/ie/ieHHON

npodeccueit/cnenaiTbHOCTLIO
Tema 4.5. Bananue OK 02

- OcHOBHOE COAEPKAHHE
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COMAJIbHO- Teoperuueckoe o0Oy4yeHue 2 OK 04
IKOJIOrHIeCKHX 3710pOBBE B €ro cocTaBisionue. @aKTopsl, MOJIOKUTEIBHO U OTPHLIATEILHO BIMSIONIME HA OPraHu3M 2 OK 07
daxTopos Ha yenoseka. [IpobGiema TexHOTEHHBIX BO3ACHCTBHH Ha 3J0POBbE Ye€JI0BEKA (INEKTPOMATrHUTHBIE T10JI, [IK 5.2
310pOBbe YeoBeka | OBITOBAS XMMHSL, H3OBITOUHBIE ITyMbI, Pa/IHAIS | T.11.). AJIaNTallis OPraHu3Ma YesioBeKa K pakTopam

oKpyxaromieit cpeasl. [Ipunmnb opMUpOBaHHUS 310poBhecOeperaroiero nopeienns. Guznyeckas

aKTHBHOCTH U 370pOBbe. BHOXUMHUYECKHE aCTIEKThI PALIMOHAIBLHOIO MHTAHUS

JIaboparopHble 3aHATHS 2

JlaboparopHnas pabora « YMcTBeHHasi paboTOCIIOCOOHOCTH) 2

OBJiajieHne METOIaMH OIIpeIENIEHHs MIOKa3aTeleil YMCTBEHHOH paboToCIOCOOHOCTH, 0OBICHEHHE

HOJIYYEHHBIX Pe3y/IbTaTOB H (YOPMYINPOBAHUE BHIBOJIOB (MMCBMEHHO) C HCIIOIB30BaHUEM HayYHbIX

MOHSATHH, TEOPUI ¥ 3aKOHOB

B Tom unciie npodeccnonabHO-0PHEHTHPOBAHHOE COIEPKAHME 1260paTOPHOro 3aHATHS

B xadecTBe TPUITEPOB CHIKAIOLIMX pab0TOCIIOCOOHOCTE UCTIONE30BaTh YCIOBHS OCYILECTBICHUS

npoecCHOHAIBLHOM JeATeIbHOCTH: IIIyM, TEMIIepaTypa, pusuyeckas Harpys3Ka u T.J1.
Kourposibuas 2

Teoperuyeckue acrekTbl 3KOJIOTHH
pabGora
IlpodeccHonaibHO-0pHEHTHPOBAHHOE co/iepkanue (codepKaHie NMPHKJIAHOI0 MOAYJIs)
Pasnea S. buosorus B :kH3HH 8 OK 01
Tema 5.1. OcHoBHOE cojiep:kanue 4 OK 02
BHOTeXHO0JI0rHH B TeopeTuueckoe coepiKaHue: 2 OK 04
KHIHH KaK10T0 BHOTEXHOIOIHMS Kak Hayka M MpoM3BOACTBO. OCHOBHBIE HAIPABICHUS COBPEMEHHOH OHOTEXHOJIOTHH. 2 [IK 5.2

Meromsl GrotexHomoruu. OOBEKTHl OHOTEXHOJOTHH. DTHKA OHOTEXHOJIOTMYECKHX M T€HETHYCCKHX

sKcriepuMeHToB. [TpaBua norcka u aHainu3a 6MOIKOIOrHYeCKoi HHPOPMAIHK U3 PAsITHYHBIX HCTOYHHKOB

(mayuynas ¥ yueOHO-HAy4Has TUTEpaTypa, CpeicTBa MaccoBoi uH(popManuu, ceTh HTEpHET U Jipyrue)

IIpakTHyecKkue 3aHATHS 2

[TpaxTryeckoe 3anarue 8 - 2

Keiicel na aHami3 uMH(GOpMAlMM O HAYYHBIX JOCTHXKEHHSX B OOJACTH TEHETHYECKHX TEXHOJIOIHH,
KJIETOYHON WHIKEHEPHH, ITHIIEBbIX OHOTEXHOIOTHH. 3amuTa Kefca: Ipe/ICTaBIeHHE Pe3YJIbTATOB PELICHUS
KEiCOB (BBICTYIUICHUE C NIPE3eHTaLeH )

*B Tom unciie npogeccHoHAIbHO-0PHEHTHPOBAHHOE COJePKAHNE IPAKTHYECKOIr0 3aHATHS

Tema 5.1 obsi3arenbHa U1 M3YYEHHS CTYIEHTAMU Beex npodeccHii/crienuanbHoCTe
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Tema 5.2.1. OcHoBHOE cojiepKaHHe 4 | OK 01
BHOTEXHOJIOTHH B [IpaxTHuecKHe 3aAHITHS 4 OK 02
NPOMBINLICHHOCTH | [[pakTHuyecKoe 3ausrue 9 2 OK 04

PasBiTHE MPOMBIIUIEHHON GHOTEXHONOIHH M €e NPUMEHCHHE B ’KM3HA YeJoBeKa, MOMCK W aHalu3 MK 5.2

pH(bOpMAIMHA U3 PA3IMUHBIX MCTOUHHKOB (mayuHas ¥ y4eOHO-Hay4Has JMTEpaTypa, CpEACTEA MaccoBOM

uapopmaiu, ceth ViHTepHeT 1 IpyTHE)

Keiichl Ha aHanm3 HHOOPMAIHK O Pa3BUTHH NPOMBIILIEHHOH GHOTEXHOIOTMH (1o Tpynnam)

Ipaktnueckoe 3ansThe 10 2

3ammra Keiica: IIpejicTaBiieHue pe3y/ibTaToB peLICHHS KelcoB (BBICTYIUICHHE C npe3eHTaluei)
TpomesKy TOUHAS ATTECTANHS (muddepeHnHpoBAHHBIH 3a4er) 2

72

Bceero:
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3. YenoBus peasM3aliiy NporpaMmsel 001eo6pa3zoBaTeibHOM JHCIHIIHHbI

3.1. TpeGoBanusi K MHHUMAJBLHOMY MaTePHAIBLHO-TEXHHYECKOMY obeciedeHHIo

s peanusauyu nporpaMMbl  JUCLMIUIMHBL  JOJDKHBI  OBITH  PeayCMOTPEHbI
CIIEeNYIOIIUE CIElHAIbHBIE ITIOMEIEHUS:

Kabuner «buonorumu», OCHaIEHHBIMB COOTBETCTBUU ¢ 1. 6.1.2.1 o0OpazoBarenbHOM
nporpaMmel 1o  cneumansHocTd  18.02.05 — IIpow3BojacTBO  TYromiaBKUX
HEMETATHYECKHUX U CUIIUKATHBIX MaTEPHAJIOB U U3IeIuii

3.2. UndopmanuonHoe ofecneveHne peaiu3auuu NporpaMmel

3.2.1. OcHoBHBIE nevyaTHble H3AHHS
1. Aanpeesa T.A. buonorus: Yue6Hoe noco6ue. M.: PUOP, 2020.

2. benses JI.K., Apmvmmun ['M. O6mas 6uonorusi: Yue6uux 10 — 11xiacc -
M.: Ilpoceemenwue, 2019.

3. KoncrantuHoB B.M., PeszanoB A.I'., ®ageer E.O. O6umas 6Guonorus:
YueOHuk uisi 06pa3oBaTeNbHBIX yUpeKIeHui cpeHero npodeccHoHaIbHOro
obpazoBanus. - M: Akagemus, 2018.

4. Myprasun I'M. 3amaum u ynpaxsenus mno obmeil Guomorum. - M:
IIpocsenienue, 2018.

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3AAHHSA
1.IlpoooGpazosanue http://www.profobrazovanie.org/

2.www.fcior.edu.ru (®@enepanbHblii LeHTp HHGOPMAIMOHHO-06PA30BATENBHBIX
pecypcoB — OLIHOP).

3.www. sbio. info (Best 6uonorus. CoBpeMeHHas GHONOTHS, CTATHH, HOBOCTH,

O6ubnuotexa).

4.www. window. edu. ru (ExuHoe OKHO J0CTyNa K 06pa30BaTEIbHBIM pecypcam

Hureprera no 6uomnorun).

3.2.3. lonoaHHTEIbHbIE HCTOYHHKH
1. Hukurunckas T.B. Buonorus: kapMasHbIi cripaBoyHuk. — M., 2021,
2. CuBo I'mazo B. M., Aradonosa U. B., 3axapora E. T. Buonorus. O6mas
Ouonorus: 6a30BbIit ypoBeHs, 10—11 knace. — M., 2020.
3. Cyxopykosa JI. H., Kyumenko B. C., UanoBa T. B. Buosnorus (6a30Bbiii
ypoBenb). 10—11 kmacc. — M., 2020 |
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4. KoHTpO.Ib ¥ OlIeHKA Pe3yJIbTAaTOB 0CBOEHHs 001eo0pa3oBaTe/IbHOH JHCIHIIHHBI

KOHTpPO/IbH OLIEHKA Pe3y/IbTaTOB OCBOEHHMS 001Ie00pa3oBaTe/bHON AMCLHMILIMHbI
PacKpHIBAIOTCSA Yepe3 JUCHHMIUIMHAPHBIE Pe3ysbTaThl, HalpaBleHHbIE HA (OpMUPOBaHHE
061X U NPOdeCcCHOHATBHBIX KOMIIETEHIMH [0 paszieniaM M TeMaM COJepKaHus y4eOHOro

MarepHaa.

Oomasn
KOMIeTeH M

Pazgen/Tema

Tun oueHOYHbIX MepPONPUATHI

Paszpen 1. Knerka —
CTPYKTYpHO-
(GyHKIHOHANLHAS eIHHHIA
JKHBOIO

KonTpomasHas pabora
«MonexkynsipHbIf YpPOBEHB
OpraHu3alyy KUBOIO»

OK 02

Buosorus kak Hayka. Obmas
XapaKTepUCTHKA JKU3HH

3anoHeHHe TabIUIBI C OMUCAaHUEM
METOJIOB MHKPOCKOITHPOBAHUS € UX
JNOCTOMHCTBAMHU U HEJOCTaTKaMH.
3anosneHne Tabnuibl « Brioal y9eHbix
B pa3BUTHE OHOJIOTUN»

3anosHeHUe CPABHUTEIIEHON TaOIUIIb]
CXOJICTBA U Pa3IHYMM KUBOTO U HE
KHUBOTO

OK 01
OK 02
OK 04

CrpyxrypHO-QyHKIHOHATbHAS
OpraHu3aius KJIeToK

OnenuBaeMast JUCKYCCHs 110 BOIIPOCam
JIEKLHMHU

Pa3paboTka MEHTaIbHOM KapThI 10
KJIacCH(UKAIMU KIETOK U UX CTPOCHUIO
Ha MPO- U YKAPHOTHHUECKUX U MO
[apcTBaM B MHHHM I'pyIIIax
BeinmoaHeHUE U 3a1uTa 1abopaTopHbIX
pabort:

«CTpoeHue KJIETKH (pacTeHHus,
JKUBOTHBIE, TPHOBI) U KIIETOYHBIE
BKJIIOUEHHS (Kpaxmall, KapOTHHOM/IBI,
XJIOPOTLIIACTHI, XPOMOTLIACTHI))
[Tpaktudeckoe 3ausitue. [lpencrasienue
YCTHBIX COOOILIEHUH C ITpe3eHTalleH,
MO/IFOTOBJIEHHBIX MO MEPEYHIO
UCTOYHHUKOB, PEKOMEH/IOBAHHBIX

IIpero iaBaresneM

OK 01
OK 02

CrpykTypHO-(QyHKIIHOHATBHBIE
(axkTOpbI HACIEACTBEHHOCTH

OpoHTAIBHBINA OIIPOC

PaspaboTtka rmoccapus

Pemenue 3anaq Ha onpejieleHue
NOCIIEA0BATEIEHOCTH HYKIIEOTH/IOB,
aMUHOKHUCIIOT B HOPME U B CiIy4ae
HU3MEHEHHS MMOCIEeA0BaTEIbHOCTH - .
nykneotunoB JJHK

OK 02

(OOMeH BelllecTB H

DpoHTAIBHBIH OIPOC
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NpeBpalicHue SHEPTHH B KIICTKE

3anojHeHHe CPaBHUTEILHON Tab U bl
XapaKTEePUCTHK THIIOB OOMEHA
BEIIECTB

0K 02
OK 04

JKuzHeHHEIH TUKIT KIIETKH.
Murto3. Meiios

O6cyxaeHune mo BOIpocaM JIeKIuH
Pa3paboTka 1eHThl BpeMEHH
KUIHEHHOT'O [IUKJIA

Paznen 2. Ctpoenue u
dyHKIHE opraHu3Ma

Kontponshas pabora “Crpoenue u
(yHKIIMM OpraHu3ma’

OK 02
OK 04

Crpoenue oprasuzma

OuenuBaeMast TUCKyCCUst

PaspaboTka MeHTaIbHON KapThl
TKaHEl, OpraHoB U CHCTEM OpPraHoOB
OpPraHu3MOB (pacTeHHusl, )KUBOTHHIE,
YENOBEK) ¢ KpaTKOM XapakTepuCTHKON

ux QyHKIMiA

OK 02

@opMBbl Pa3MHOKEHUS
OpPraHUu3MOB

@poHTAIBHBI OIPOC

3anonHeHue TaOIHUIBI ¢ KpaTKOH
XapaKTePHCTHKOM U TpuMepamMu HopmM
Pa3MHOKEHUS OPraHU3MOB

OK 02
OK 04

Onrorenes pacTeHHH, KUBOTHBIX
U YeNoBeKa

PaspaboTtka neHTHl BpeMeHH ¢
XapaKTepUCTUKOM 3TANoOB OHTOreHe3a
OT/ENILHOM I'PYNIION KUBOTHBIX U
YeloBeKa 110 MUKPOTpyIiinam
Tect/onpoc

CocraBneHue KU3HEHHBIX LIUKIOB
pacTenuit 1o oraeaaM (MOXOBH/IHBIE,
XBOILEBU/IHbIE, [TAIOPOTHUKOBHU IHBIE,
rOJIOCEMEHHBIE, TIOKPLITOCEMEHHBIE)

OK 02
OK 04

33KOHOMCPHOCTH HacJICI0BaHH

PaspaboTka rioccapus
DpoHTAIBHEIA O1IPOC

Tect no Bonpocam nexnuu
Pemenue 3a1a4 Ha onpejenenune
BEPOSTHOCTH BO3HMKHOBCHHS
HaCJIEICTBEHHbIX IPU3HAKOB IIPH
MOHO-, Id-, IOJUTHOPHIHOM U
AQHATM3UPYIOIEM CKpPEIIUBAHUH,
COCTaBIICHHE T€HOTHITHYECKHUX CXEM
CKpeLIMBAHUS

OK 01
OK 02

CuenieHHoe HacIeJ0OBaHUAE
NPU3HAKOB

Tect

Paspabotka rimoccapus

Pemenue 3anay4 Ha onpejeneHue
BEPOSTHOCTU BO3HUKHOBEHHUS
HACJIEICTBEHHBIX IIPU3HAKOB TPH
CLEMJICHHOM HacJle/IOBaHUH,
COCTaBJICHHE FeHOTHUITHYECKUX CXEM
CKpeIIHBaHHUS

OK 01
OK 02
OK 04

3aKOHOMCPHOCTH H3MECHYHBOCTH

Tecr.
Pemienne 3aa4 Ha onpejesieHue THIIA
MYTalllH MPH Nepegaye
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HACJIEJICTBEHHBIX TPU3HAKOB,
COCTaBJIEHHE TEHOTHITHYECKUX CXEM
CKpeIIMuBaHuUs

Pasnen 3. Teopus 3BoJIIONHH

KonrponsHas pabora “Teopetnueckue
aCIeKTHI SBOJIIOLMH KXU3HH Ha 3emie”

OK 02 Hctopus 3BOIIOLMOHHOTO @®poHTaTBHEIN ONIPOC

OK 04 yueHus. MUKPOIBOITIOLAS PazpaboTka riaoccapus TEpMHUHOB
Pa3paboTKa JIeHTbl BpDEMEHH Pa3BHTHS
SBOTIOIIMOHHOIO YYEHHS

OK 02 MakpoaBoronus. OnenuBaemas JUCKYCCHS:

OK 04 BO3HHKHOBEHHE U Pa3BUTHE MCIIOJIE30BAaHHE apryMEHTOB,

JKCU3HH Ha 3emiie OHOIOrHYECKOH TEPMHUHOIOTHH U
CHMBOJIMKH IS I0Ka3aTe/lbCTBa
POJICTBA OPraHU3MOB Pa3HbIX
CHCTEMaTHYECKUX TPyl
) PaspaboTka neHTBl BpEMEHH

BO3HUKHOBEHHSI U Pa3BUTHS KU3HH HA
3emie

OK 02 [TpoucxoxaeHne yenoBeKa — OpoHTaIBHBIN OIIPOC

OK 04 aHTPOIOTreHe3 PazpaboTka eHTBI BpeMEHH!

: IPOUCXOXKICHHUS YETOBEKa
Pasnen 4. Dxoaorus

OK 01 Dxonoruyeckue GakTopsl U Tect 1o 3K0JIOrHIECKUM (PaKkTopam u

OK 02 Cpezbl )KHU3HU cpejllaM XKH3HHM OpPraHu3MoB

OK 07

OK 01 [Monynsuus, coobmecTsa, CocraBjieHHE CXeM KPYroBOPOTaBELIECTB,

OK 02 9KOCHCTEMBI MCTOJIB3YSl MaTepPHaIbl JIEKLIMH

OK 07 PeleHue npakTHKO-OPHEHTUPOBAHHBIX
pacyeTHbIX 3alaHuit MO NepeHocy
BCIIECTBA U DHCPIHH B JKOCHCTEMAX C
cocTaBlieHHe TPOPHUUECKHUX LieneH 1
nupaMu/ GMoMacchl ¥ SHEPrUM

OK 01 Brocdepa - rinobaibHas OuenuBaemas JUCKYCCHS

OK 02 9KOJIOTHYECKAasi CUCTEMA Tect

OK 07

OK 01 Brnusinue aHTpOIOreHHBIX Tect

OK 02 daxropoB Ha 6uochepy [pakTuyeckas padota “OTX0/1bL

OK 04 NPOMU3BOJCTBA”

OK 07

JIK 5.2

OK 02 Bnusuaue coumnansHo- OnenuBaemas JUCKYCCHUS

OK 04 IKOJIOTHYECKHX (aKTOpOB Ha Brmosnnenue 1adopaTopHoi paboThl Ha

OK 07 30POBBE UeIOBEKA BBIOOP:

[IK 5.2

"VMcTBeHHAs paboTocnocobHOCTs",
"Brusinue abuoTHuecKuX GakTopos Ha
geoBeKa (HU3KUE U BHICOKHE
TeMmieparypsl)”
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Paszgen 5. BuoJsiorus B Ku3eHu

3amuTa KeHca: mpeAcTaBIeHHE
pe3yJIbTaToOB PElIeHUs KeHCcoB
(BBICTYILICHHE C ITpe3eHTaIhel )

OK 01 BroTexHOI0rHY B XHU3HU BemonHeHue Keiica Ha aHAIH3

OK 02 Ka)KI0Tro UHPOPMAIUH O HAYYHBIX JOCTHIKEHHIX

OK 04 B 00/1aCTH reHEeTHYECKHX TEXHOJIOTHIA,

IIK 5.2 KJIIETOYHOM WHKEHEPUH, MULIEBBIX
OuorexHoOrMi (110 rpynmam),
IIpECTaBlIEHUE PE3yIIbTATOB PEIICHHS
KelcoB

OK 01 ITpombminennasi GuotexHonorus |Bemonnenye kelica Ha aHATH3

OK 02 HUHOOPMAIIMK O Pa3BUTHH

T?I]{{ gg [IPOMBIIUIEHHOH OHOTEXHOIOTHH (110

rpynmnam), peAcTaBjieHHe pe3yIbTaToB
pelIeHus KEeHCcoB
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