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1. OBIIASI XAPAKTEPUCTHKA PABOYEI TPOTPAMMBI YYEBHO
TACIATLITAHBI

«BHOJOTI'Us»

1.2. O6uacTb NpUMeHEHHUs POrPaMMbI

Pabouass mporpamma pa3paboTaHa B COOTBETCTBHH C (QeAepalbHbIM TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHAAPTOM CpenHEro oodmiero obOpa3oBaHust (YTB. HPUKAa30M MHHHUCTEPCTBA
obpazoBanuss W Hayku P® ot 17.05.2012r. Ne 413 (¢ W3MEHEHHSIMU U JIONOJHCHHIMH)) H
denepanbHON 00pa30BaTEIbHONW MPOTPaMMON CpeaHero obmiero oOpa3oBaHusi (YTB. MPUKA30M
MuHHCTEepcTBa mpocsenieHus PO ot 18.05.2023 Ne371), ¢ yuyeTom mpuMeEpHOU pabodel mporpaMMbl
o0meo0Opa3oBaTeibHOM  TUCHMIUIMHBL  «bronmorus» s npodeccHoHanbHbIX  00pa30BaTEIbHBIX
opranmuzanuii  (6a3oBbIi  ypoBeHb), pekoMeHgoBanHoi @OI'bBOY IO «MHcTtuTyT pa3BUTHSA
npodeccnoHabHOTO 00pa3oBaHus» (yTBepkKIeHa Ha 3acemannu CoBeTa IO OIEHKE COMCPIKAHUS U
KauecTBa MPUMEPHBIX pabo4yux MporpaMM oOIIe00pa30BaTEILHOTO U COIHAIbHO-TYMAaHUTAPHOTO
IIUKIIOB CpeAHETo nmpodeccrnoHaibHOro oopazoanus (mportokoi ot 30.11.2022r. Nel4)).

PabGouass mnporpamma oO01ie00pa3oBaTeNbHOW JUCHUIUIMHBI MOXET OBITh HCIIOJIb30BaHA
IPYTUMH 00pa30BaTEIbHBIMH YUPEKACHUIMHI MPO(PECCHOHATBHOTO U JOMOTHUTEIBHOTO 00pa30BaHHUs,
pean3yonMMI 00pa30BaTeIbHYIO IPOTrPaMMy CpeIHEro o0Iero 00pa3oBaHus.

1.2. MecTO AUCHUIJIMHBI B CTPYKTYpe npodeccuoHalbHOl 00pa3oBaTtebHoil nporpammsbl CIIO:
JUCHUILIMHA BXOJIUT B 00111€00pa30oBaTeIbHbIN ITIHKIIL.

1.3. lesan u niiaHupyemble pe3yabTaThbl 0CBOCHHS AUCIHUIIIMHBI:

1.3.1. llesiu 1 3aaa4M JUCHMILIIMHBI
Hean: oBnageHne OOyYAOMIMMUCS 3HAHMSIMU O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3aluu

KHMBBIX CHCTEM Pa3HOTO paHTa W MPHOOpPETEHHWE YMEHHWH UCIOJIb30BaTh 3T 3HAHUS JUIS TPAMOTHBIX

JCWCTBUI B OTHOIICHUH 00BEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

3anauu:

— OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMbI 3HAHUH O OHMOJIOTHYECKHX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBWiaX, CIyKaIlluX OCHOBOW Ui  (HOpMHUPOBAHHMS
MPEJACTaBICHUNA O €CTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJaX HAyJYHOTO IO3HaHUS,
CTPOCHUH, MHOTOO0OpasMH M OCOOEHHOCTSX JKHUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIllH,
BBIJIAIOIIMXCS OTKPBITHSX ¥ COBPEMEHHBIX HCCIICTIOBAHUSAX B OHOJIOTHH;

— (dopmupoBaHue y OOyYarOmUXCS I[O3HABATEIBHBIX, HMHTEIUIEKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B MPOIIECCEe aHAIM3a JAHHBIX O MyTSAX Pa3BUTHS B OMOJOTHH HAYYHBIX B3TJISIOB,
U7eH U MOJX0/0B K H3YUEHHIO JKUBBIX CHCTEM Pa3HOr0 YPOBHS OPraHU3aIiH;

— CTaHOBJICHHE Yy OOY4Yaromuxcs OOIIeH KyJIbTypbl, (YHKIMOHAIBHOW T'PAMOTHOCTH, pPa3BHTHE
YMEHUN OOBSICHATH U OLIEHUBATh SIBIICHUS OKPYIKAIOIIEro MHUpa »KHBOW MPHUPOIBI HA OCHOBAHUH
3HAHUH U OIBITA, TOJYUYEHHBIX MTPH U3YUYECHUH OHOJIOTHH;

— (opmupoBaHue y 00yUaIONIMXCS YMEHHI WUTFOCTPUPOBATh 3HAYCHUE OMOJIOTMYCCKUX 3HAHHWH B
MPAKTUYECKON JCSITEIBHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX TEXHOJOTHH U
arpoOMOTEXHOJIOTHIA;

— BOCHHTaHWE YOSKIEHHOCTH B BO3MOXKHOCTHM TIIO3HAHHUS YEJIOBEKOM OJKHBOW  MPHPOJIBI,
HEOOXOUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOJIIOICHHS STHUCCKUX HOPM TPU MPOBEIACHUH
OHOJIOTMYECKUX HUCCIACAOBAHMIA;

— OCO3HaHHEC NI EHHOCTHU OMOJIOTUYECKNX 3HAHMMI AJid  TIOBBIIICHHSA  YPOBHSA 9KOJIOTHYECKON



KYJBTYpPBI, U151 POPMUPOBAHUS HAYIHOTO MHUPOBO33PEHUS;

NPUMEHEHHE MPHOOPETEHHBIX 3HAHMKW W YMEHUH B TIOBCEJHCBHOM JKWU3HU Uil OIICHKH
MOCJICICTBUI CBOGH JIEATEIBHOCTH IO OTHOUICHUIO K OKPYKAIoIIeH cpene, cOOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHUE U COOJI0ICHHE Mep TPO(HIIAKTHKH 3a00I€BaHU.



1.2.2. IInanupyemMble pe3ybTaTbl OCBOCHHS 0011eo0pa3oBaTeIbHON JMcHMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO
Kox n IInanupyemMsble pe3yJbTaThbl OCBOCHHS JMCIUILIHHBI
HaMMEHOBaHue
¢popmupyembIx O61mme JAucuMnimHapHbie
KOMIIeTEeHIHM i

OK 01. Beibupats
CIIOCOOBI pELICHUS
3a7a4
npodeccruoHaNbHON
JeATEIEHOCTH
NPUMEHHUTENBHO K
Pa3InYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:
- TOTOBHOCTh K TPYdy, OCO3HAHHE I[IEHHOCTH MaCTepPCTBa,
Tpyznoooue;

- TOTOBHOCTh K aKTHBHOM ESTEIBHOCTH TEXHOJIOTHMUYCCKON M

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IJIAaHUPOBaTh W CaMOCTOATENbHO  BBINOJHATH  TaKyHO
JIeATEeIbHOCTb;
- HHTEpeC K pasIuyHbiM cdepam npodheccuoHaTbHOM

JeSITEIIbHOCTH,
OBnaneHre yHHMBEpPCaIbHBIMU YUE€OHBIMU IO3HABATEIbHBIMHU
NEUCTBUSIMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOATENBHO (POpPMYIUpPOBaTH M  AKTyaJTU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYUIECTBEHHBIN IPU3HAK UM OCHOBAHUS VIS
CpaBHEHMsI, KJITaCCU(PUKALUU U 0000IIeHNUS;

- OINpeAeNsATh LU NEeATeNIbHOCTH, 3aJaBaThb MapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIBIITH  3aKOHOMEPDHOCTM M NPOTHBOpPEYHS B
paccMaTpuBaeMbIX SIBICHUSIX;

- BHOCUTb KOPpPEKTHUBBHI B

ACATCIIBHOCTD, OLICHUBATh

c(OPMHPOBAHHOCTh 3HAHMKA O MECTE W POJU OHOJOTHH B
CHCTEME Hay4yHOTO 3HaHUS; (YHKIMOHAIBHON TI'PaMOTHOCTH
YeJIoBeKa /ISl PELICHUS KU3HEHHBIX POOIIeM;

COPMHPOBAHHOCTh ~ YMEHHUSI  PACKPBIBaTh  COJCPIKAHUE
OCHOBOIIOJIATAIONIMX OUOJOTHYECKUX TEPMUHOB M IOHSTHI:
KHW3Hb, KJIETKA, TKaHb, OpPTaH, OPraHW3M, BHI, MOMYJISIHS,
JKOcHUcTeMa, OwuoleHo3, Owmocdepa; wmerabomusm (0OMeEH
BEIIECTB " roMeocTa3
(camoperynsuus), CTPYKTypHas

opranu3anus XHUBbIX CUCTEM, JUCKPETHOCTb, CaMOPCTyJIalus,

IIpeBpaICHIE
onocuHTE3

SHEpPTUN),
OeJika,
CaMOBOCIIPOU3BE/ICHNE (PENpPOAYKLHUs), HACIEICTBEHHOCTb,

M3MEHUYHUBOCTh, HSHEPro3aBUCUMOCTh, POCT U PpPa3BUTHE,
YPOBHEBAsi OpraHu3aLus;

cOPMUPOBAHHOCTh ~ YMEHHS  PACKpBIBaTh  COJEpKaHUE
OCHOBOTOJIATaloNuX OHOJOTHYECKUX TEOPHUH U THIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH OCHOBOIIOJIATAIOIIIHE
Ouosorudeckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. Basunoa, J. TI'ekkens, ®. Mromnepa, K.

bapa), rpaHulbl ©X IPUMEHUMOCTH K KUBBIM CUCTEMAM;




COOTBETCTBUE  pE3yJIbTATOB  LEJNSIM, OLEHUBATh PUCKHU
MOCJICACTBHUI IEATCILHOCTH;
- pa3BUBAaThb KPEATUBHOE MBILUICHHE TIPU  PEUICHUHU

YKU3HEHHBIX TIPOOJIeM
0) 0a30BbIe HcCCIeI0BATEIbCKHE TeCTBHSI:
- BIQJCTh HABBIKAMHU  y4eOHO-HMCCIICIOBATEIBCKOH U
IIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelICHUs MPo0JIeM;

- BBISIBJIIATH HpI/I‘II/IHHO-CJICIICTBCHHBIe CBs3H nu
aKTyaJII/ISI/IpOBaTI) 3a£[at1y, BbIIBUT'ATb FI/IHOTGSY cec peHIeHI/ISI,
HaXOIUThb apr'MeHTI)I JUIA

YTBEPKJICHHM, 3aaBaTh IapaMeTPbl U KPUTEPUU PELICHUS;

J0Ka3aTeNnbCcTBA  CBOUX
- QHAIN3MPOBATh IIOJYYEHHBIE B XOJE pEIICHHs 3aJaud
pE3yJIBTaTHI,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

- yMeTb INIE€PEHOCUTh 3HAHWS B IIO3HABATCIBHYID W
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIHOCTH;

KPpUTHYCCKU OLCHUBATH HUX HOCTOBCPHOCTD,

- yMeTI) I/IHTerI/IpOBaTB 3HAHUIA U3 pa3HI)IX HpeleCTHI)IX
o0OJacTen;

- BbIIBUTaTh HOBBIC HJICH, npez(naraTL OpI/IFI/IHaJ'H)HBIe
Ioaxoabl 1 pemeHI/m;

- CIOCOOHOCTHL HX HCIOJB30BAHHSA B IIO3HABATEILHOH U

COIIMAIBLHOM IPaKTUKE

HpHOGpeTeHI/Ie OIlbITa TMPUMCHCHHA OCHOBHBIX MCTO/J0OB

Hay4YHOI'O IIO3HAaHUs, HCIIOJIB3YCMbIX B OMOJIOTHU:

HﬂGJ’IIOI[GHI/ISI U OonvcaHus KHBBIX CHCTCM, IIPOLECCCOB U

HBJIGHHI;'I; OpraHu3anmu MW IPOBCIACHUA OHOJOrHYECKOI0O
OKCIICPUMCHTA, BBIABHKXCHHUA THIIOTC3, BBISABJICHUA
3aBUCHMUMOCTH MCKAY HCCIICAYCMbIMHA BCIMYHMHAMMU,

00BACHEHUS IMMOJIYYCHHBIX PE3YJIbTATOB U CI)OpMy.]'II/IpOBaHI/IH
BbBIBOAOB C HCIIOJB30BAHMEM HAYYHBIX HOHSITI/IfI, TGOpI/If/'I u

3aKOHOB;
COPMHPOBAHHOCTh ~ YMEHHS  BBIJCHATH  CYHICCTBEHHBIC
IIPU3HAKU BUPYCOB, KIETOK IIPOKApUOT U  DYKApHOT;

OOHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB, BHUIOB,

OMOTeOIEeHO30B M OKOCHCTEM; OCOOEHHOCTHU MPOIIECCOB
oOMeHa BeIIECTB U TPEBpAIICHUS DJHEPIHMH B KIETKE,
(hoToCHHTE3a, TIACTUYECKOTO U HHEPreTHUYECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOIOTBOPEHHUS, PA3BUTUS U
PAa3SMHOXKCHUA, WHIAWBUAYAJIBHOT'O pa3sBUTHA opraHusma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOTO
otbopa, BUI000pa30BaHMsl, TPUCTIOCOOTICHHOCTH OPTaHU3MOB
K cpcac O6I/ITaHI/I$I, BJIMAHHUA KOMIIOHCHTOB OJOKOCHUCTEM,
AHTPOTIOTEHHBIX H3MEHEHHH B 9KOCUCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpEBpalleHue dHeprun B onocdepe;
c(OpPMHUPOBAHHOCTh YMEHHsI PelIaTh OMOIOTHYECKHUE 3aauH,
COCTaBISTh TEHOTUIIUYECKHE CXEMbl CKpEIIMBAHMS st
Pa3HbBIX THUIIOB HACJICAOBAHHA IIPU3HAKOB Yy OPraHu3MOB,

COCTaBJIAATb CXEMBI IICPEHOCA BCIICCTB U

IKocHcTeMax (IIeNu MUTaHUs, TTUIICBBIC CETH)

SHEPruu B




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
Cpe/CTBa IOUCKA,
aHam3a u
UHTEPIpETAuN
uHpopmanuu u
UH(POPMALOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
po(hecCHOHATTLHOM
e TENIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:
- c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BHTHsS HAyKH U OOIICCTBEHHOMN

KyJBTYD,
MeEcCcTa B

IMPpAaKTHUKH,
CHOCO6CTByIOH_[el"O

OCHOBAHHOI'O Ha JHUajiore

OCO3HAHHIO CBOETO
NOJIMKYJIBTYPHOM MUPE;

- COBEpPILUECHCTBOBAHHUE SI3bIKOBOM M YUTATEIBCKOH KYJBTYPHI
KaK CpEeJCTBa B3aUMOJACHCTBUSI MEXIY JIOJbMU U MO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTH HAy4yHOW JAEATEIbHOCTH, FOTOBHOCTb
OCYIIIECTBIISATh IIPOEKTHYIO U HCCIIEA0BATENIBCKYIO
JEATEIBHOCTh MHMBUYalIbHO U B TPYIIIIE;

OBnajeHne yHHUBEPCAJIbHBIMU Y4Y€OHBIMH I103HABATEIbHBIMU
JEUCTBUSMU:

B) pa0orta ¢ nHopmManmeii:

- BJIQ/IETh HaBBIKAMU MOJY4YEeHUs HH(OPMAIIMH U3 UCTOUYHHKOB
pPa3HbIX THUIOB, CaMOCTOSITEILHO OCYIIECTBJIATH IOUCK,
aHaJIN3, CHCTEMAaTU3alMI0 M UHTEpIpeTaluio HHpOopMauu
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

- CcO3/aBaTh TEKCThl B Pa3jIMYHbIX (QopMmMaTax C y4eTOM
Ha3HaueHUs MH(OpPMAIMM M LEJIEBOM ayAUTOpPUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MIPEACTABICHNUS U BU3yaIU3alluu;

- OLICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(pOpMAIHH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCIIOJIb30BaTh CpelcTBa
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B PEIIEHUU KOTHUTHBHBIX,
KOMMYHHMKaTHBHBIX ¥  OPraHM3AallMOHHBIX  3a1a4  C

cobroiIeHneM TpeboBaHUt IPTOHOMUKH, TEXHUKH

MH(OPMaLIMOHHBIX 51

c(OPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  OIICHMBATH
nHpOpMAIMIO OMOJIOTMYECKOTO COJCPKAHUSA, BKIIOYAIOLIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PAa3IMYHBIX HCTOYHUKOB (Cpe/IcTBa

MaccoBoM WHGOpPMalLlMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl);

UHTEPIIPETUPOBATh  ITUYECKHUE  aCMEeKThl  COBPEMEHHBIX
UCCIIEJIOBaHU B OWMONOTHH, MEAWIMHE, OWOTEXHOJIOTUU;
paccMaTpuBaTh  IVIOOANBHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3UIIUIO;

chOpMUPOBAHHOCTh ~ YMEHUW  co37aBaTh  COOCTBEHHBIC
NUCbMEHHBIE W YCTHBIE  COOOIIEHHS Ha  OCHOBE

OMOJIOrHYECKOM HH(bOpMaHHH N3 HCCKOJIbKHMX HCTOYHHUKOB,
I'pPaMOTHO HUCIIOJIB30BATH MOHSTUUHBIN arrapar Ouoaoruu




0€30IIaCHOCTH, TUTHEHBI, PECypcocOepekeHusi, MPaBOBBIX M
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOH O€301acHOCTH;

- BJIaJCTh HAaBbIKAMH PACIIO3HABAHHA U 3alIUThI I/IH(l)OpMaLII/II/I,
UH()OPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

OK 04. DddexTuBHO

B3aMMOJICIICTBOBATH
u pabortarb B
KOJIJICKTHUBEC u
KOMaHie

- TOTOBHOCTh K CAaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIQJICHUE HaBBbIKaMH y4eOHO-UCCIIeIOBATEIILCKOMH,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBJagenue
AeCTBUAMMU:

0) coBMecTHasI 1eATeJIbHOCTD.

YHuBEpCaJdbHBIMHA KOMMYHUKATUBHBIMHA

- TIOHMMAaTh W HCIOJb30BATh MPEUMYILIECTBA KOMaHAHOW M
WHAUBUAYAIbHON paboTHI;

- [IPUHUMATH eI COBMECTHOM NEATEIbHOCTH,
OpraHu30BBIBATL M KOOPAWHUPOBATb JCHCTBUA 10 €€
JOCTH)KEHHMIO: COCTaBIATh IUIAH JEHCTBHM, paclpeneisiTh

pOJIM C y4eTOM MHEHHMI y4aCTHUKOB OOCYXJaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpPJAUWHHPOBATH W BBIIIOJHATH pa60Ty B YCJIOBHAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBISATh TMO3UTUBHOE CTPATETMYECKOE IOBEJICHUE B
pa3IMYHBIX  CHUTYyalUsX, MPOSBIATb  TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

OB.HalIeHPle YHUBEPCAJIbHBIMHA PETryJIaATUBHBIMUA
NeHCTBUAMM:

') NPUHATHE ce0s1 U IPYTUX JI0/eii:

- INPUHUMATh MOTHBBI M apryMEHTBhl JPYIux JIIOACH IIpU

ano6peTeHHe OIlbITa IPHUMCHCHHUA OCHOBHBIX MCTOJOB
HAaY4YHOI'O IIO03HAaHMHA, HCIIOJIb3YCMbIX B OMOJIOTHH:

Ha6JIIOI[eHI/I$I U OnrcCaHus JKHBBIX CHCTCM, IIPOLECCOB U

SIBJICHI/II\/'I; opranu3anvi W HOPOBCACHUIA OHOJIOTHYSCKOTO
OKCIICPUMCHTA, BBIIBHUKXCHUA THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMbIMU BCJIMYHUHAMMU,

OOBSICHEHUS! TOJYyYEHHBIX PE3YIbTATOB U (POPMYIMPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAHUEM HAy4YHBIX MOHATHM, TEOpUU U
3aKOHOB




aHAJIN3€E PE3yJIbTATOB JEATENbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOACH Ha OIINOKH;
- pa3BUBaTh COCOOHOCTh MOHUMATh MHP C MO3UIMH JAPYroro
YeJI0BeKa

OK 07.
ConencTBoBaTh
COXPAHCHHIO
OKpY>Karoleu
Cpeibl,
pecypcocOepeKeHUI0
, IPUMEHSTH 3HAHUS
00 U3MEeHEeHUn
KITUMaTa, PUHIIUITBI
OepexINBOTO
MIPOU3BO/ICTBA,

3¢ dexTHuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYAITUSIX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- c(OPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYphl, IOHUMAHUE
BITUSTHUS IIPOLIECCOB  HA
COCTOSIHME TMPUPOAHOM W COLMAJIbHOW CpeAbl, OCO3HAHHE
r7100aTbHOTO XapaKTepa IKOJOTHUECKUX MPooIIeMm;

- IJJAHUPOBAHUE U OCYILECTBICHHUE JIEHCTBUIM B OKPYKAOLIEH

Cpelne Ha OCHOBE 3HAHUSA LEJIed YCTOMYHMBOIO Ppa3BUTHS

COMaJIbHO-3KOHOMHNYCCKUX

YeJI0BEUECTBA;
AKTHBHOE
OKpYXKarolleu cpee;

- YMEHHUE TMPOTHO3MPOBATh HEOIArONMPUATHBIE SKOJIOTHYECKHE

HCIIPUATHC ﬂeﬁCTBHﬁ, MPHUHOCAIIINX BpEa

MIOCJIEJICTBHS NPEANPUHUMAEMBIX JIE€UCTBUH, MPENOTBpallaTh

HX;

- paclIMpeHuE€ OIbITa JEATEIBHOCTH  SKOJOTMYECKOU
HaIpaBJICHHOCTH;

- OBIAJCHHE  HaBBIKAMH  y4e€OHO-HCCIIEI0BATEIHLCKOH,

HpOCKTHOﬁ U COLIMAJIbHOM JIeITEIbHOCTH

Cc(OPMHUPOBAHHOCTb YMEHUS MPUMEHSTH MOJYyYCHHbIE 3HAHUS
Ui 00BsACHEHUs OMOJIOTMUYECKUX IMPOLECCOB U SIBICHUM, JUIs
IIPUHATUS NIPAKTUYECKUX PEIICHUM B NOBCEAHEBHOMN KU3HU C
nenbto  obecrieyeHUs: 0€30IIaCHOCTH CBOETO 3/10pOBbS U
3II0POBbsSI  OKPYXAIOIIUX JIIOACH, COONIONEHHS 370POBOTO
o0pa3a >KM3HH, HOPM T'PaAMOTHOTO MOBEJICHHS B OKPYKArOIIEH
MIPUPOAHOMN cpene;
UCIIOJIb30BAaHUSl JIOCTHXKEHUH COBPEMEHHOM OHOJOrMH U

[HOHUMaHUE HEOOXOIMMOCTH

OMOTEXHOIOTHI JJI palliOHAJIBHOI'O IIPUPOA0II0JIb30BaHUS

2. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBbI

2.1. TpynoeMKoOCTb OCBOEHMSI AU CHUNIMHBI

HaunMeHoBaHHe COCTABHBIX YacTell JUCHUIIIUHBI

O0beM B
yacax

B 1.4. B popme npaxr.
MOAT0TOBKH




Y4eOHbIe 3aHATUS 70 12
CamocTosTenpHas paboTta - -
[IpomexxyTouHast arTecTanus B ghopme (3auem c oyenxoii) 2 -
Bcero 72 12

2.2. Conep:xkanue JUCHUNIMHBI

Oo0beMm, ak. 4. /

Koanl koMIneTeHIU,

B TOM 4HcCJIe ¢opmupoBanuio
HanmenoBaHue pa3jie/ion Conep:kaHue y4e0HOro MaTepuaia, NPaKTHYECKUX U JIA00OPaTOPHBIX .
" Tem SANSTHi B (popMe NpPaKTHYeCKOi KOTOPBIX
NOATOTOBKH, crnocodcTByer
aK. 4. 3JIeMEeHT MPOrpaMmMbl
1 2 3 4
Paznean 1. Kilerka — cTpyKTYpHO-()YHKIIMOHAJIbHAS €IMHUIIA 'KHBOTO 18
Tema 1.1. OcHoBHOE coaepKaHue 2 OK 2
bunosorns xak nayka. | Teoperuueckoe o0ydeHue: 2
O6masn CoBpeMeHHbIE 0Tpaciii OHOJIOTHYEeCKUX 3HaHUH. CBsI3b OMOJIOTHH C
XapaKTepuCcTUKA JIPYTUMHU HayKaMu: Onoxumusi, onodusuka, OnoHuka, reHoreorpadus u
KU3HU ap. Poib u mecto 6uosoruu B GopMHUPOBAHUN COBPEMEHHON HAY4HOM
KapTUHBI MUpa. Y POBHU OpraHU3aliu KuBoi Marepun. O01mas
XapaKTEepUCTHKA JKU3HH, CBOMCTBA KUBBIX CUCTEM. XUMHUUECKUI COCTaB
KJIETOK
Tema 1.2. OcHOBHOE coiep:KaHHe 6 OK-1
CrpykrypHoO- Teopernyeckoe o0yyenune: 2 OK -2
(yHKIMOHAILHAS Knerounas teopus (T. llIBann, M. lneitnen, P. BupxoB). OcHoBHBIE OK-4

OpraHusanmsi KJIE€TOK

MOJIO’KEHUSI COBPEMEHHOM KJIETOUYHOM T€OpUH. THUIIbI KJIIETOYHOH
OpraHu3aIMu: MPOKAPUOTUYECKUN U dYKapHOTHYECKU. O ZHOKIETOYHBIE
¥ MHOTOKJIETOUHbIE OpraHu3Mbl. CTpOeHHE MTPOKAPUOTUYECKOMN KIETKH.




CtpoeHue dyKapuoTHUueCcKOi KieTku. HekneTounsie (hOpMbI )KU3HH
(Bupychl, 6akTepuodarn)

JlabopaTopHble 3aHATHS:

[TproOpereHue OnbITa MPUMEHEHUS TEXHUKH MUKPOCKOTTUPOBAHUS TIPU
BBINTOJIHEHUH J1a00PaTOPHBIX padoT:
Jlaboparopnas
1. Jlaboparopnas pabota «CTpoeHUE KIETKHU (PACTCHHUSI, ’KUBOTHEIE,
IpuObl) U KJICTOYHBIC BKIFOUCHUS (Kpaxmail, KapOTHHOUIBI,
XJIOPOTIIIACTHI, XPOMOTIIIACTHI )»
[ToaroroBka MUKpOIpenapaToB, HAOIOIEHUE C TIOMOIIBI0 MHUKPOCKOIIA,
BBISIBJICHHEC PA3IMUUN MEXTy U3ydaeMbIMU O0BEKTaMH,
(dbopMynHpoBaHUE BHIBOJIOB

HpaKaneCRue 3aHATHA:

Bupycusie u 6aktepuanbhabie 3a00eBanust. OOIIMe MPUHIIUITHI
WCIIOJIH30BaHUS JIEKAPCTBEHHBIX BelleCTB. OCOOCHHOCTU MTPUMEHEHHUS
aHTUOMOTHKOB. [IpencraBienne yCTHBIX COOOIIEHUH ¢ TTPe3eHTallUeH,
MOATOTOBJICHHBIX MO MEPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAHHBIX
Mpeno/iaBaTesieM

Tema 1.3.
CrpykTypHO-
(pyHKIMOHAILHBIE
(hakTops!
HACJIeACTBEHHOCTH

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHnune:

XpomocomHas teopus T. Moprana. CTpoeHne XpoMOCOM.
XPpOMOCOMHBIM HAOOP KIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHbIE
XPOMOCOMBI, TAIUTONIHBIA U JUIIONIHBIN Habop. HykienHoBbIE
kucnotel: JJHK, PHK HaxoxneHue B KieTke, UX CTpOCHUE U (PYHKITHH.
MartpuuHble IpoIecchl B KJIETKE: periuKaius, OMocuHTe3 Oenka,
penapanus. ['eHeTHYeCcKui KoJI M €ro CBOMCTBa

IIpakTHYeckne 3aHATHSA:

Pemenue 3amay Ha onpeeneHne mocaea0BaTeIbHOCTH HYKJICOTHIOB,
aMHUHOKHCIIOT B HOPME U B ClTydae U3MEHEHUS MOCIIeI0BaTeIbHOCTH
HykieotuoB JJHK

OK-1
OK -2




Tema 1.4. OcHoBHOe conep:kaHue 2 OK-2
OO0MeH BewecTB H Teopernueckoe odyueHnue: 2
npespaiieHne 3Hepruu | [lonstue MeTabomu3M. ACCUMHIIISIUS U AUCCUMIIIALIUS — JBE CTOPOHBI
B KJIeTKe MeTrabonu3ma. Tumbl 0OMeHa BEIIeCTB: aBTOTPO(HBIN U TeTepOTPO(HBIH,
a’poOHBIN 1 aHa3poOHBIN. [TnacTruueckuit oOMeH. POTOCHUHTE3.
XeMOCUHTE3
Tema 1.5. )Kusznennnlii | OcHOBHOe co/lep:KaHue 2 OK-2
MK KJIeTKH. MuTo3. | Teopernueckoe o0ydeHnue: 2 OK-4
Meiio3 Knerounslii ukJ1, ero nepuoibl. MUTO3, €ro CTaguu U MPOUCXOASAIIIE
npouecchl. buosornueckoe 3HayeHue MUTO3a. Meio3 U ero CTaiui.
IToBengenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cMbICi
Meno3a
Kourpoabnas padora | MonekyJsipHbIN ypOBEHb OPraHHU3aLMU KUBOTO 2
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 20
Tema 2.1. Ctpoenne OcHoBHOE conep:kanue 2 OK -2
OpraHusma Teopernueckoe o0yueHnune: 2 OK -4
MHOTrOKIeTOYHbIE OPraHu3Mbl. B3aUMOCBSI3b OpPraHOB U CUCTEMBI
OpraHOB B MHOTOKJIETOYHOM OpraHusMme. ['omeocTas opranusma u ero
NOJEPKAHUE B MPOLIECCE XKU3HEACATEIbHOCTU
Tema 2.2. OcHoBHoOe coaep:kaHue 2 OK-2
®opmbl pasmHokeHus | Teopernyeckoe o0yueHnue: 2
OpPraHu3MoB ®opMbl pa3MHOKEHUSI OpraHu3MoB. becronoe 1 MonoBoe pa3MHOKEHHE.
Bunpr 6ecrionoro pasmuoxenus. [lonoBoe pazmuoxkenue. ['amerorenes y
*KUBOTHBIX. CriepmaToreHe3 u oorenes. CTpoeHre NOJOBBIX KIETOK.
Omion0TBOpEHNE
Tema 2.3. OcHoBHOe conep:kaHue 2 OK-2
Ontorenes pacrennii, | Teopernuyeckoe o0yueHue: 2 OK-4

ZKUBOTHBIX M YeJI0OBCKA

WnauBuyanbHOe pa3BUTHE OPraHU3MOB. DMOPHUOTeHe3 U €ro CTaIHH.




[TocTamOpuonanbHbIi nepuo. CTaauy MOCTIMOPUOHAIBHOTO Pa3BUTHUS Y

JKUBOTHBIX U yenoBeka. [Ipsimoe u Henpsimoe pa3Butue. buonornueckoe
cTapeHue u cMepTh. OHTOT€HE3 pacTeHUM

Tema 2.4.
3akoHOMepHOCTH
HaCJIe10BAHUS

OcHoBHOe conep:kaHue

TeopeTudeckoe o0yueHue:

OCHOBHBIE TTIOHATHS T€HETHKU. 3aKOHOMepHOCTI/I 06pa3013aH1/1;1 rameET.

3akonsl ['. Mennenst (MOHOTHOPUAHOE U MOTUTUOPUIHOE CKPEIIUBAHUE).

BzaumoeiicTBre reHOB

IIpakTH4yeckue 3aHATHS:

Pemenne 3ana4d Ha onpeieneHue BEPOITHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB [P MOHO-, M-, IOJUTUOPUIHOM U
AQHAJIM3HUPYIOLIEM CKPELIMBAHUH, COCTABICHUE T€HOTUIINYECKUX CXEM
CKpELIMBAHUS

Tema 2.5. Cuenienunoe
HacCJeI0BaHue
NMPU3HAKOB

OcHoBHOE CoAEpKaHuE

TeopeTuquKoe oﬁyqelme:

3akonsl T. MopraHa. CI_IGHJ'ICHHOG HaCJICJOBAHUC I'CHOB, HAPYUICHUC
cuerienus. HacnegoBanue MPHU3HAKOB, CHCIUICHHLIX C ITOJIOM

IIpakTHyeckne 3aHATHA:

Pemienue 3aga4 Ha onpeaAcICHUE BEPOATHOCTH BO3SHUKHOBCHUS
HACJICACTBCHHBIX MPHU3HAKOB IIPU CUCIIJICHHOM HACJICJOBAaHUH,
COCTAaBJICHHUEC I'CHOTUITMYCCKUX CXEM CKPCIIHBAHUA

OK-1
OK-2

Tema 2.6.
3akoHoOMepHOCTH
HU3MEHYUBOCTH

OcHoBHOe coaep:xaHue

Teopernyeckoe o6yueHue:

N3MeHYMBOCTh NPU3HAKOB. BHU/IbI N3MEHUYNBOCTH: HACIEACTBEHHAS U
HEHACJEACTBEHHAs. 3AKOH TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHOMN
u3menunBoctu (H.M. BaBunoB). MytannonHasi Teopust U3MEHUYUBOCTH.
Bunbl myTanuii 1 npuurHbEl UX BO3HUKHOBEHMS. Kapnotumn yenosexa.
HacnencrBennsie 3a60s1eBanus yesnoBeka. [ eHHbIE U XPOMOCOMHBIE
0oJ1e3HM YenoBeka. bone3nu ¢ Hacne1CTBEHHOM




MPEAPACIIONOKEHHOCTHI0. 3HAUEHHE MEIUIIMHCKON TeHETUKH B
MPEIOTBPAIICHUH U JICUCHUHN T€HETUYECKUX 3a00JIeBaHUH YelOBEKa

IIpakTHyecKue 3aHATHA: 2

Pemienue 3a1au Ha onpezeeHUe THUIIA MyTalMK [IPU epeaaye

HACJICICTBEHHbBIX [IPU3HAKOB, COCTABJICHUE T€HOTUIINYECKUX CXEM

CKpELBaHUS
Kontpoabnasi padora | CTtpoeHue U QyHKIIUHM OpraHu3Ma 2
Pa3nen 3. Teopusi 3BoJIIONNH 6
Tema 3.1. UcTopus OcHoBHoOe coaep:kanue 2 OK-2
IBOJIIOIHOHHOTO Teopernueckoe o0yuenue: 2 OK-4
y4eHusl. [TepBrie sBomonmonnsie Konuenuu (K.b. Jlamapk, X.JI. Broddon).
MuxkposBosronust OpomtonumonHas teopus Y. Jlappuna. CUHTETHYECKAs! TEOPHSI BOTIOLUN

U €€ OCHOBHBIE MOJIOKEHUSI.

Muxkposomtonus. [Tomyssanus kak 3J1eMeHTapHask €UHULA YBOJIFOLUH.

['eHeTHYeCKHE OCHOBBI ABOJIIOLINU. DJeMEHTapHbIE (PaKTOPHI 3BOTIOLUH.

EcrecTBeHHbI 0TOOp — HanpaBisonuil GakTop IBOTIOLHH.

BunooOpa3oBanue kak pe3yabTaT MUKPOIBOIIOIMU
Tema 3.2. OcHoBHOE coaepKaHue 2 OK -2
Maxkpo3Bo.ionus. Teopernueckoe o0yuenue: 2 OK -4
Bo3HukHOBeHUE H Makpoaosmtonus. @opMbl 1 OCHOBHBIE HaPaBIEHUS MaKpPOIBOJIIOLUU
pasBUTHE JKH3HHU HA (A.H. Cesepuos). Ilytu goctrkeHust OMOJIOrHUECKOro Iporpecca.
3emue Coxpanenue 6nopazHo00pa3us Ha 3emIie.

I'unoressl ¥ TeOpUKM BO3HUKHOBEHMS KM3HU Ha 3emiie. [losBnenune

MEPBBIX KJIETOK U UX ABOJOLUA. [IpOKapHOTHI U SyKapUOTHI.

[TpoucxoxaeHne MHOTOKJIETOUHbBIX OpraHiu3MoB. Bo3HUKHOBEHME

OCHOBHBIX LIapCTB 2yKapuoT
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK-2
IIpoucxoxnennedenoB | Teopernueckoe o0yueHune: 2 OK -4




€Ka — aHTPOIIOIrcHE3

AmnTpononorus — Hayka o yenoBeke. CHCTEMAaTHYECKOE MOJIOKEHHUE
yenoBeKa. CXOJACTBO U OTIMYMSI YEJIOBEKA C )KMBOTHBIMU. OCHOBHBIE
CTaJUH aHTPOIOreHe3a. DBOJIOLUSA COBPEMEHHOIO YEI0BEKa.
UenoBeueckue pacsl ¥ UX €AUHCTBO. BpeMs 1 myTH pacceneHus yenoBeKa
no rianete. [Ipucnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBHUAM CPEIbI

Pasznen 4. Dxojorus 18
Tema 4.1. OcHOBHOe coiep:KaHue 2 OK-1
IKO0JIOrHYecKHe Teopernueckoe o0yyeHue: 2 OK -2
(haxTOpBI U Cpeabl Cpenbl 00uTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIlIHAsI, IOYBEHHAs, OK-7
KU3HU BHYTpHUOpraHu3MeHHas. PU3NKO-XUMHUECKHE OCOOCHHOCTHU Cpejl

oOuTanus opranu3MoB. [IprucnocoOieHnst OpraHu3MoB K KU3HHU B Pa3HBIX

cpenax. [Tonsitue sxonormueckoro ¢akropa. Knaccudukanms

sKosiornueckux gaxropos. [IpaBuno munumyma 0. JInbuxa. 3akoH

tonepantHoctu B. [llendopna
Tema 4.2. Illonyasinus, | OcHOBHOe coaep:kaHue 4 OK-1
cooduiecTBa, Teopernueckoe odyueHue: 2 OK-2
IKOCHCTEMBDI DKosoruyeckas XxapakTepucTHKa BUJa U MOMYJISALMH. DKOJIOTHYecKast OK -7

HUINA BUJIA. DKOJOTHYECKUE XapaKTepucTHKH nomynsuuu. CooluiecTBa

U 3KocucTeMBbl. buolieHo3 u ero crpykrypa. CBS3u MeX1y OpraHu3MaMu

B 6uorneHo3e. CTpyKTypHbIe KOMIIOHEHTBI 9KOCHCTEMBI: MPOTYLIEHTHI,

KOHCYMEHTBI, peyleHThl. KpyroBopoT BeliecTB U MOTOK YHEPTUU B

skocucteme. Tpodudeckre ypoBHU

TpakTHYecKue 3aHsITHS: 2

Tpoduyeckue nenu u cetu. OCHOBHBIE TOKA3aTENIN IKOCUCTEMBI.
buomacca u mpoaykuus. DKoJornyeckue NupaMuabl Yuces, 0uoMacchl 1
sHeprud. [IpaBrito nupamMuasl SHEPTUH.

Penienne mpakTHKO-OpMEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110 IIEPEHOCY
BEIIIECTBA U YHEPTUU B SKOCUCTEMAX C COCTABJICHHE TPOPUUECKUX LieneH
U UpamMu] OMOMacchl U SHEPTHH




Tema 4.3. buocdepa -
rjaodajabHas
IKO0JIOrHYeCcKast
cHcTeMa

OcHoBHOe conep:kaHue

TeopeaneCRoe oﬁyqe}me:

Buocdepa — xxuBast 06010uka 3emu. Pazsutue npeacraBieHui o
ouocdepe B Tpyaax B.M. Bepranckoro. Obnmactu 6uocdepsl u ee
KOMITOHEHTHI. JKrBoe BemecTBo Onocdepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcobeHHOCTH Orochepbl
Kak rI100anbHOM SKocucTeMbl. [lnHaMudyeckoe paBHoBecue B Onocdepe.
KpyroBopoThl BeniecTB 1 OMOreOXMMHUYECKUE UKIIBI. [ 100anbHbIe
9KOJIOTUYECKHE TIPOOIIEMbI COBPEMEHHOCTH

OK-1
OK-2
OK-7

Tema 4.4. Biusinue
AHTPONOTreHHbIX
¢akTopoB Ha

ouocdepy

OcHoBHOE co/iep:KaHue

Teopernyeckoe odyueHue:

AHTpOTIOreHHBIE BO3ICHCTBHSI HAa Onocdepy. 3arps3HeHHs KaK BH
AQHTPOIIOIE€HHOTO BO3JEHCTBUS. AHTPOIIOTEHHBIE BO3EHCTBHS HA
atMmocdepy. BozaeiicTBus Ha ruapocdepy. BozaeiictBus Ha mutocdepy.
AHTpPOIIOT€HHBIE BO3/IEHCTBUS HA OMOTUYECKHE COOOIIECTBA.
VYriyOneHHO N3y4aroTcsl OTXO/Ibl, CB3aHHBIE C ONPEEICHHOM
npogeccueil/cnenuanrbHOCThIO

IIpakTHyeckne 3aHATHA:

HpaKTI/IT-IeCKOG 3aHATUC <<OTXOI[BI IIPOMU3BOJACTBA»

*B Tom uncie npod)ecCHOHATBHO-OPHMEHTHPOBAHHOE COJleP:KAHNe
NMPAKTHYECKOro 3aHATUSA

[TpakTrueckoe 3anaTue «OTX0abl MPOU3BOACTBA». Ha ocHOBE
benepanbHOTO KIAaCCH(PUKAIMOHHOTO KaTanora 0TX0A0B OMPeeNiTh
KJIaCC OMAaCHOCTHU OTXOJIOB; arperaTHOE COCTOSIHUE U PU3nUecKyro hopmy
OTXO0JI0B, 00pa3yromuxcsi Ha paboueM MecTe / Ha dTarmax IpOU3BOICTBA,
CBSI3aHHBIE C ONPEACIICHHON MPOQeCCHeit/CrennaaTbHOCThIO

OK-1
OK -2
OK-4
OK-7

Tema 4.5. Bausuue
COLMATBLHO-
AKOJOTHYECKUX

OcHoBHOE conep:kanue

Teopernueckoe o0yueHune:

N

310poBbe U ero cocrapisitomue. akTopel, MOJOKUTETLHO U
OTPHIIATENILHO BIUSIOIIME Ha OPraHu3M denoBeka. [Ipobdiema

OK -2
OK-4
OK-7




¢akTopoB Ha 310poOBbe
YeJ10BeKa

TEXHOT'C€HHBIX BO3JICHCTBUI Ha 3/10pOBbE YETIOBEKA (3JIEKTPOMArHUTHbIE
1oJIs, OBITOBAsI XUMUSI, H30BITOUHBIC IITYMBI, PaJUALIUS U T.I1.).
ApnanTanus opraHu3Ma 4yenoBeka K (hakTopaMm OKpYXKaromiei cpebl.
[MpuHIMIBEL hOPMUPOBAHUS 3I0POBECOCPETAIOIIETO MOBEACHHSL.
®usnueckas akTUBHOCTb U 37J0pOBbe. bUOXMMUYECKHE aClIEKThI
palMoOHAIBLHOTO MUTAHUS

JlabopaTopHble 3aHATHUS:

JlaboparopHas paboTa Ha BEIOOD:

1. Jlaboparopnas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTHY
OBnazneHne METoJaMH OIpeIeTIeHMsI TOKa3aTeeil yMCTBEHHOM
paboTOCIIOCOOHOCTH, OOBSICHEHHUE MTOJIyYECHHBIX PE3YJIbTaTOB U
(bopMynupoBaHUE BBIBOJIOB (TUCBMEHHO) C UCIOJIb30BAHNEM HAYyUHBIX
HOHATHI, TEOPUH U 3aKOHOB

2. JlaGopartopHas pabota «BnusHue abuotnyeckux (pakropoB Ha

4eJoBeKa (HU3KUE U BBICOKUE TeMIIepaTyphl)»
N3yueHre MexaHU3MOB aJaNTallii OpraHu3Ma 4eJ0BeKa K HU3KUM U
BBICOKMM TeMIepaTypaM U 00bsICHEHHE MOTyYEHHBIX PE3yJIbTaTOB U
(bopMynupoBaHUE BHIBOJIOB (TUCBMEHHO) C HCIOJIb30BAHNEM HAyUHBIX
MOHATHUH, TEOPUM U 3aKOHOB

*B Tom uHcie npodecCHOHATBLHO-OPHMEHTHPOBAHHOE CO/lep:KaHue
JIa00paTOPHOro 3aHATHS

B kauecTBe TpUIrTepoB CHUXKAIOMINX PA0OTOCIIOCOOHOCTH HCIIONIb30BATh
YCJIOBHSI OCYIIECTBICHUS MPO(GECCHOHATBHOMN AESITENbHOCTH: IIyM,
Temreparypa, pu3udeckas Harpy3ka u T.1.

KonrtpoabHas padora

TeopeTnyeckune acrieKThl YKOJIOTUH

IIpodeccnonaibHO-0PHMEHTHPOBAHHOE COJAEP:KaAHUE (COAepKaHUe TPUKJIIATHOTO MOIYJIs1)

Pa3nena 5. buojsiorusi B :Ku3Hu

OK-1
OK-2
OK-4




Tema 5.1.
Buorexnosoruu B
JKM3HU KAXKIOr0

OcHoBHOe conep:kaHue

TeopeaneCRoe coaepkaHue.

N

buorexHonorus kak Hayka ¥ Ipou3BoAcTBO. OCHOBHBIE HAPABJICHUS
COBpEMEHHOI OnotexHomoruu. Meroabl 6uoTexHonoruu. OObeKThI
OMOTEXHOJOTHH. DTHKA OMOTEXHOJOTHYECKUX U T€HETHUYECKHUX
sKcriepuMeHToB. [IpaBuia novcka u aHanu3a OMO3IKOJIOTHIECKON
uH(GOpPMaIIMU U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas M yueOHO-HAy4YHAS
JauTepaTypa, CpecTBa MaccoBoi nH(popMaluu, cetb IHTepHeT U Apyrue)

IIpakTH4yeckue 3aHATHS:

Keticer Ha ananu3 nHpOpMaAIMK O HAYYHBIX JOCTIKEHHSIX B 00JIACTH
TeHETHYECKUX TEXHOJIOTHH, KJIETOYHOH NH)KEHEPHH, TTUIIEBBIX
OMOTEeXHOIOruH. 3aluTa Keica: NpeACcTaBIeHUE pe3yIbTaTOB PELICHUS
KelCcoB (BBICTYIUIEHHUE C MTPE3eHTaINe)

*B TOM 4HCJI€e l'lpO(l)eCCI/IOHa.]'II)HO-Opl/leHTI/IPOBaHHOC CodepiKaHue
MNPAKTHIECCKOI'0o 3aHATHSA

Tema 5.1 oOs3arenpHa A1 U3y4€HUs CTYJEHTaMH BCEX
npodeccuit/crennanTbHOCTEN

HpOMemyTquaﬂ aTrecranusd 1mo JMCIMIlIJINHE B (1)0pMe 3a4yeTa C OICHKOM

Bcero:

72




3. YCJOBUA PEAJIM3ALIUU JUCHUITJIMHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

Kabuner «Ecmecmeento-nayunvix oucyuniuny (HAUMeHO8AHUL KAOUHEeMO8 U3 YKA3AHHbIX 8 .
6.1 OIIOII), ocnameHHpIi(e) B cooTBeTCTBHUH ¢ npuioxkenuem 3 OITOTII-II.

Kabuner «buomorun», OCHAIIEHHBIM OOOpyIOBaHWEM: MeOenb, JOCKa, MeJ, HAIJSIHbIC
1mocoOust (KOMIUIEKTBI YY€OHBIX TaOJHII, TUTAKATOB), TEXHUYECKHUMU CPEJICTBAMH O0YUCHHUSI: KOMITBIOTED
C YCTpOWCTBaMH BOCIPOHM3BEICHUS 3ByKa, NMPHUHTEP, MYIbTUMEIHA-IIPOCKTOP C JKPaHOM, yKa3Ka-
Mpe3eHTep AJIs MPe3eHTALHA.

3.2. YyeOHoO-MeTOANYECKOE 00ecreueHne

3.2.1. OcHOBHbIE NeYaTHbIE U/ MU 3JIeKTPOHHbIE H31aAHUA
1. Kamenckuit A.A. buonorus: 10-11 ., M.: Ipoda, 2019
3.2.2. JlonoJTHUTEIbHbI€ HCTOYHHKHU
1. KoncrantuaoB B.M. O6mas 6uonorus: yaeOHUK TSI CTYI. 00pa30Bart. yUpeKISHUHN Cpe.
npod. o6pazoBanus - M.: Akagemus, 2012

HNuTepHeT-pecypcebl:
1. Poccuiickas snextponHas mikona. buonorus. Ilporpamma s 10 kmacca. [DIeKTPOHHBIM

pecypc]/ URL: https://resh.edu.ru/subject/5/10/

2. Poccuiickas snektponHas mkona. buomorums. Ilporpamma s 11 kimacca [DaEKTpOHHBIN
pecypc]/ URL: https://resh.edu.ru/subject/5/11/

3. Poccuiickas snexktponHas mkona. Dxonorus. [Iporpamma mis 10-11 xmaccoB [DneKTpOHHBIN
pecypc]/ URL: https://resh.edu.ru/subject/40/

4. Caiit uH(GOPMaLlMOHHOTO MpOEKTa «IBOMIOIUS 4eroBeka. [IpoucxokieHue denoBedyecTBa —
Awntpornorene3.PYy» [Dnexrponnsiit pecype]/ URL: https://antropogenez.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMSA JUCHHUIIJIMHBI

Oobuman Paszpnen/Tema Tun oueHOYHbIX MEPONIPUATHI
KOMIIeTeHIUsl
Paszgea 1. Knerka — OpoHTaNTBHBIN OIPOC.
CTPYKTYPHO-
(GyHKIMOHAIBLHAS eTUHHUIA
KUBOI'0
OK 02 buonorus xak Hayka. O61mas 3anonHeHue Tabnuibl «BKiag ydeHbIx
XapaKTePUCTHKA KU3HH B Pa3BUTHE OUOIIOTHI»

3anoiHeHne CPAaBHUTETHHOM TaOIHUIIBI
CXOJICTBA U PA3JIMYMI )KUBOTO U HE

JKUBOTO.

OK 01 CrpykrypHO-(dyHKIIHOHaTbHAs —|OeHuBaeMast IUCKYCCHs IO BOIIpOcam
OK 02 OpraHM3anus KIETOK JCKIUH.

OK 04 Pa3paboTka MEeHTaIbHOM KapThl IO

KJ1acCU(UKALUU KIETOK U UX CTPOEHUIO
Ha MPO- U YKapHUOTUYECKHUX U 1O
LapcTBaM B MUHU TpyMmax.
[IpencraBneHne ycTHBIX COOOIEHUIT ¢
Mpe3eHTallel, MOATOTOBICHHBIX 10
MIEPEYHIO HCTOUYHUKOB,
PEKOMEH/I0BaHHBIX MPEIO/IaBaTEIEM.



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/40/
https://antropogenez.ru/

OK 01
OK 02

CtpykTypHO-GyHKIIMOHATIbHBIE
(bakTopbl HACIEACTBEHHOCTH

@pOHTaIBHBIN OIIPOC

Pa3paboTtka rioccapus

Pemenue 3amau Ha onpeneneHue
MOCJIEIOBATEILHOCTH HYKJICOTH/IOB,
AMUHOKHCIIOT B HOpME U B CiIy4ae
M3MEHEHMUS TT0CJIEIOBATEIbHOCTH
Hykieotu0oB JJHK

OK 02

OOMEH BEIIECTB U
MPEBPAIICHUE SHEPTUHU B KJICTKE

@pPOHTAIBHBIN ONIPOC

3a110JHEHUE CPaBHUTEILHON TaOIHLIbI
XapaKTepUCTHK TUIIOB OOMEHa
BEILIECTB

OK 02
OK 04

JKV3HEeHHBIN TUKIT KJIETKU.
Muto3. Meiio3

OO6cyxaeHue o Borpocam JeKIUH
Pa3paboTka neHThl BpeMEHU
KM3HEHHOTO IUKJIa

Pa3nea 2. Ctpoenue u
(GyHKuMM opranusma

@pOHTAIBHBIN OIIPOC.

OK 02
OK 04

CrtpoeHue opranusma

OnenuBaemas TUCKycCus

Pa3paboTka MeHTanbHOM KapThl
TKaHEW, OPraHOB U CUCTEM OPT'aHOB
OpraHu3MOB (pacTeHHsI, )KUBOTHBIE,
YeJIOBEK) C KPaTKOM XapaKTepPHCTHKON
X QyHKIHd

OK 02

DopMBbI pa3MHOKEHUS
OpPraHHU3MOB

OpOHTAIBHBIN ONPOC

3anonHeHue TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U TpUMepaMu Gopm
Pa3MHOXKEHHUS OpPraHU3MOB

OK 02
OK 04

OnToreHes paCTCHHﬁ, JKNBOTHBIX
1 4CJIOBCKaA

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTEpUCTUKOM ITAallOB OHTOIEHE3a
OTJIEJIbHOM T'PYIIION )KUBOTHBIX U
YeJI0BEKA IO MUKPOTPYTIIIaM
Tect/ompoc

CocraBiieHne )XKM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOILEBUIHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HaCJIEA0BaHUS

Pa3zpaboTka rioccapus
OpOHTAIBHBIN ONIPOC

Tect 1o Bompocam JIeKIUH
Pemenue 3anay Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIN3HUPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEIIHUBAHUS

OK 01
OK 02

ClieIUieHHOE HACIEIOBaHUE
MPU3HAKOB

Tecr

Pazpabotka rioccapus

Pemenue 3aau Ha onpezencHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIC/ICTBEHHBIX MTPU3HAKOB IIPU
CIICTIJICHHOM HAaCJIeJIOBaHUH,




COCTaBJICHUEC I'CHOTHUITMYCCKHUX CXEM
CKpC€IIUBaHUsA

OK 01 3aKOHOMEPHOCTH U3MeHUUBOCTH |TecT.
OK 02 Pemenue 3a1au Ha onpeieiicHUE THUIIA
OK 04 MyTAaIlMHU [IPH TIEpeIaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIUBAHUS
Pa3nen 3. Teopus 3Bosounu @poHTaNBHBIN OIIPOC.
OK 02 Hcropust 3BOIFOLIMOHHOTO @pOHTAIBHBIN OITPOC
OK 04 yueHHs. MEKPO3BOIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3pa0oTka J1eHThl BpeMEHU pa3BUTHUS
9BOJIIOLIMOHHOTO YUEHHUS
OK 02 Maxkpo3Bomronusi. OuenuBaemas IUCKyCCHS:
OK 04 BO3HMKHOBEHUE M PAa3BUTHE UCIIOJI30BaHUE aPTyMEHTOB,
KI3HHU Ha 3eMiie OMOJIOrNYECKOI TEPMUHOJIOTHH U
CUMBOJIUKH ISl I0KA3aTENbCTBA
POZCTBAa OPraHU3MOB Pa3HbIX
CHCTEMaTHYECKHX TPYIIT
Pa3paboTka j1eHThl BpeMeHU
BO3HUKHOBEHUS M Pa3BUTHS KU3HH HA
3emie
OK 02 [IpoucxoxaeHue yemoBeka — @pOHTaIBHBIN OIIPOC
OK 04 aHTPOIIOTEHE3 Pa3paboTka n1eHTBl BpeMEeHU
IIPOUCXOXKICHUS YEIOBEKA
Pa3nen 4. Ixojorus @poHTaANBHBIN OIIPOC.
OK 01 Okonoruyeckue HakTopsl U TecT 10 KOJIOTHUECKUM (PaKTOpaM U
OK 02 Cpenbl )KU3HU cpelaM KU3HU OPraHU3MOB
OK 07
OK 01 [Momymsimus, cooOrecTna, CocrapneHue cxeM KpyroBopora
OK 02 9KOCHUCTEMBbI BEIIECTB, UCIIOJIb3Yys MaTEePHAIIbI
OK 07 JEKIUU
Perrenne nmpakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHil 110 IEPEHOCY
BELIECTBA U SHEPTUU B IKOCUCTEMAX C
cOCTaBJIeHHE TPOPUUECKUX LIeTeil 1
nupaMusl 6MoMacchl U YHEPTUU
OK 01 buocdepa - rnobanpHas OnenuBaemast TUCKYCCHS
OK 02 9KOJIOTUYECKAsI CHCTEMA Tect
OK 07
OK 01 BinsiHue aHTpONOreHHbIX Tect
OK 02 dakTopos Ha 6Guochepy I[MpakTuueckas padora “OTXO01bI
OK 04 IIPOU3BOJICTBA”
OK 07
OK 02 Bnusiane conuanpHO- OuenuBaemasi TUCKyCCUS
OK 04 SKOJIOIHYECKUX (PaKTOPOB Ha BrinonHenue 1abopaTopHoil paboTh! Ha
OK 07 BBIOOD:

3J0POBBLEC YCIOBCKA

"YMcTBEeHHAs! pab0TOCTIOCOOHOCTH",
"Bausiaue abuotuyeckux GakTopoB Ha




YyeJoBeKa (HU3KUE U BBICOKHE
TeMIiepaTypbl)"

Pa3nen 5. BuoJsiorus B JKHU3HU

3amnuTa Keiica: nmpecTaBieHue
PE3YJITaTOB PEIICHUS KECOB
(BBICTYIIJIEHUE C TIPE3EHTAIIUCH )

OK 01
OK 02
OK 04

buotexHonoruu B JKU3HU
KaXXJa0ro. buotexHomoruu n
TEXHUYCCKUC CUCTEMBI.

BrInonHeHue KelcoB: Ha aHaIu3
UH(GOpPMaIIMU O HAYYHBIX JOCTHUKEHHSIX
B 00JIaCTH T€HETUYECKUX TEXHOJIOTUH,
KJICTOYHOU MHKEHEPUH, MUIIEBBIX
OuoTexHOJI0TUH (110 TpyNIam); Ha
aHaJu3 UH(POPMALMK O PA3BUTUU
MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpyImnam); Ha aHalu3 uHpopMauu o
pa3BUTHS OMOTEXHOJIOTHI C
MPUMEHEHHUEM TEXHUYECKUX CUCTEM (I10

rpynmnam).




