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PabGouast mporpamma ydeOHON IHMCHMIUIMHBI pa3paboTaHa Ha ocHoBe dDeneparbHOTO
TOCYIapCTBEHHOTO0  00pa3oBaTeNbHOTO  CTaHAapTa MO  CHEIHATBbHOCTH  CPEIHEro
po(hecCHOHATBLHOTO 00pa30BaHUs

43.02.16 Typu3M U rOCTEONPUUMCTBO,
KOO HAUMeHOBaHUe cCneyualbHocmu (eti)

a Takke B cooTBeTcTBUHM C [Ipmkazom MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (peepabHOTO TOCYIapCTBEHHOIO CTaHIApTa CPEAHEro oOIiero odpa3zoBaHUs»,
[Tpuxazom MunucrepctBa npocseuieHus Poccuiickoit ®@enepaunn ot 12 aBrycra 2022 roma Ne
732 «O BHeceHMHM M3MEHEHUU B (efepalbHbIi TOCYAapCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT
cpenHero odmiero oopa3oBaHus, yTBEPKIEHHBIN MPUKAa30M MUHUCTEPCTBA 00OPa30BaHUS U HAYKH
Poccuiickoit ®enepaumu ot 17 mas 2012 r. Ne 413», depepanpHoii 00pa3oBaTeNbHON
IporpaMMoil cpenHero oOulero o0pa3oBaHUsA, YTBEPXKJIEHHOM MpHKa30oM MMHIPOCBELIEHUS
Poccuiickoiit @enepannu ot 23 Hos0ps 2022 r. Ne 1014 (3apeructpupoBan B Muntocte Poccun
22 nexabps 2022 r. Ne 71763), IlpumepHbIMH pabOuMMHU MpOrpaMMaMi, pa3pabOTaHHBIMU
OI'bOY AIIO «MHuCcTHTYT pa3BuTHS NMPO(HECCHOHAIEHOTO 00pa30BaHUs» U YTBEPKACHHBIMU Ha
3acenanuu CoBera IO OLIEHKE COJAEpKAHMSI M KauecTBa IMPUMEPHBIX pabOuuX HIporpamm
0011e00pa30BaTEILHOTO U COLUANBHO-TYMAaHUTAPHOTO IHKJIOB CPEIHEro MpodeccuoHAIbHOTO

oOpa3zoBanus, [Iporokon Ne 14 ot 30.11.2022.

PACCMOTPEHA U OJOBPEHA PEKOMEH/IOBAHA
[ukioBOM KOMUCCHEH MeToanuecKkum
1o o011eo0pa3oBaTeIbHBIM AUCHUIUINHAM, OOIIMM coseroM Llentpa CIIO U®D I'VAII
TYMaHUTapHBIM COLUATbHO-IPKOHOMUYECKUM [Iporokon Ne 6 ot 17.06.2024 .

JUCHUIIIIMHAM, MaTCMaTHYCCKHUM,
C€CTCCTBCHHOHAYYHBIM JUCHUITIJIMHAM W

¢bu3BoCIUTAHUS
IIpotokon Ne 601 11 06/ 024 .

4 ”Q]KﬂaMepT O.B.

IIpencenarenn: .

Pazpabotuuku:

MarseeB — Oonuk M.M, npenogaBaTeib
(PUO)
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1. TMTACIIOPT PABOYEM NPOT'PAMMBI YUEBHOT'O ITPEIMETA

BNOJIOI'us

1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI

PaGouass mporpamma y4eOHOTO mIpeaMeTa SBISETCS COCTABHOM YacThlO HMPOrpaMMHO-
METOJMYECKOrO0  CONpPOBOXKIEHUsi  oOpa3oBaTenbHOil  mporpammbl  (OIl)  cpegnero
npodeccuonansHoro oodpazosanus (CIIO) mporpammbl MOATOTOBKH CIICIUATHCTOB CPETHETO
3BeHa 1o cneunanbHocTu 43.02.16 «TypusM U rocTENpUUMCTBOY.
1.2. Mecto yuyeOHOro mpeaMeTa B CTPYKTYpe OCHOBHOIi TpodecCHOHATbHOM
o0pa3oBaTeJIbHOM MPOrPAMMBI:

VY4eOHsIii npeamer «buosorus» ABisercs NpeIMeToM 00111e00pa30BaTENbHOTO LIUKIIA.
1.3. Hemn um 3amaum y4eOHOro mpeaMera, TpPeOOBaHUSI K pe3yJbTaTaM OCBOCHUS
y4eOHOro nmpeamera:
1.3.1 lesan yueOHOTO npeamera

OBJIAJICHUE OOYYAIONIMMHCSA 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpTraHU3aluu
KHUBBIX CHCTEM pa3HOTO paHra W NpuoOpeTeHHe YMEHHMH WCIOJb30BATh OTH 3HAHUS IS
rPaMOTHBIX JEHCTBUII B OTHOIIEHWU OOBEKTOB JKUBOW MPUPOABI M PELICHUS pPa3IMYHbIX
YKU3HEHHBIX TIPOOIIEeM.

3agaun:
- OCBOEHHE OOYYarOUIMMHUCA CHUCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHUSX, YUEHHUSX, 3aKOHAX,

3aKOHOMEPHOCTSIX, THUIIOTe3aX, IMpaBWiIaX, CIyXalldX OCHOBOH uis  (OPMUPOBAHUS
MIpeICTaBICHHMA 0 €CTECTBEHHO-HAyYHOU KapTHUHE MUpa,
0 METOoJlaXx HAay4YHOTO IO3HAHHUA, CTPOCHHH, MHOTOOOpPa3HMH U OCOOCHHOCTSIX KHBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHW3AIUH, BBIIAIOIINXCS OTKPBITUSAX W COBPEMEHHBIX HCCJICIOBAHUSIX B
OuoJIoruy;

- dbopmupoBanue y oOyJaromuxcs MTO3HABATEIIbHBIX, MHTEIIEKTYaTbHBIX
M TBOPYECKHX CHOCOOHOCTE B TMpollecce aHaiau3a JaHHBIX O TMYTSIX Pa3BUTHUS
B OMOJIOTWH HAYYHBIX B3IJISJIOB, UICH M TIOJIXOJIOB K M3YUCHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS
OpTraHM3aIny;

- CTaHOBJIIEHUE Yy 0OyYarommxcsi o0Imel KyabTyphl, ()YHKIIMOHATBLHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHSATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIETO MHPA KUBON MPUPOJIEI HA OCHOBAHUU
3HAHWU ¥ OITBITA, TOJYYSHHBIX TIPU U3YUYCHUH OHOJIOTHH,

- (hopMupoBaHKE y 00YJAOIINXCS YMEHUH MJUTFOCTPUPOBATH 3HAYCHUE OMOIOTHYCCKUX 3HAHHMA
B MIPAKTUYECKON JIEATEITHHOCTH YEeTIOBEKA, PAa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1

arpoOMOTEXHOIOTU;



- BOCNUTaHHE YOEXKIEHHOCTM B BO3MOYKHOCTH II03HaHMS 4YEJIOBEKOM JKHUBOM MNPHUPOJBI,
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K HeH, COOIOIEHUS AITUYECKUX HOPM TP MPOBEACHUHU
OHMOJIOTHYECKUX HMCCIEIOBAHUM;

- OCO3HAHME LEHHOCTH OWOJIOTMYECKUX 3HAHWH JUIsI TOBBIMICHHUS YPOBHSA 3KOJIOTMYECKON
KYJIBTYpBI, JUIsl POPMUPOBAHUS HAYyYHOI'O MUPOBO33PEHUS;

- NpUMEHEHHE TNPUOOPETEHHBIX 3HAHMH W  YMEHHMA B  TIOBCEJAHEBHOM  JKU3HU
JUISL OLICHKU IIOCJIEICTBUM CBOEH JEATEIBHOCTU II0 OTHOLIEHUIO K OKpYXalolleh cpene,

COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAHHE U COOJIIOICHHE MEp MPO(PHITAKTUKH 3a00JICBaHH.



1.3.2 Ilnanupyemble pe3yabTatrhbl 0cBoeHHs1 YueOHOro npeamera B coorBercTBum ¢ ®I'OC CIIO n Ha ocHoBe ®I'OC COO

Koa u Inanupyemsbie pe3yJibTaThl 0CBOCHHS AU CHUIIIHHBI

HAMMeHOBaHHe

‘l’OPM“PyeMHuX O6ume JIMCuMIUIMHAPHbIE

KOMIeTeH Ui
OK O0l. Bsibupats | B wactu Tpy10BOTO BOCIUTAHUS: - copMHUPOBaHHOCTH 3HAaHUH O MeECTe€ H pPOJU OHOJIOTUH
CHOCOOBI  pEIICHUS | - TOTOBHOCTh K TPYIy, OCO3HAHHE ILEHHOCTH MACTEpPCTBA, | B CUCTEME HAYYHOTO 3HaHUS; (YHKIHMOHAIBHOW TPaMOTHOCTHU
3a1a4 Tpyaoooue; YeJI0BeKa JJIsl PEHICHHUs )KU3HEHHBIX POOIIEM.
npOoPECCUOHATIBHON | - TOTOBHOCTh K AKTUBHOMW JEATEIBHOCTH TEXHOJOTHMUYECKOW | -  C(OPMHPOBAHHOCTh  YMEHHUS  PAacKphiBaTh  COJCpKAHUE
JeSITeTbHOCTH " COIIMAITbHON HaIpPaBJICHHOCTH, CIIOCOOHOCTH | OCHOBOIIOJIATAIONINX OHOJIOTUYECKHX TEPMHUHOB U TIOHSTHIA:
NPUMEHHUTEITBHO WHUIIMAPOBATh, TNIAHKPOBATh U CAMOCTOSITEIBHO BBIMOJIHATh | )KU3Hb, KJIETKA, TKaHb, OpraH, OPraHW3M, BHJ, MOIYJIAIUS,
K Pa3IMYHBIM | TaKyIO JICSATCIIEHOCTD; IKOCHCTEeMa, OHOIeH03, Onocdepa; MmeTabosm3M (0OMEH BElIeCTB
KOHTEKCTaM - HMHTEpeC K pa3iuyHbiM cdepaM TpoPECCHOHATBHON | U MPEBpAIlEHUEe JHEPruu), TroMeocTa3  (caMoperysisiims),

JIEITEILHOCTH.
OBnaseHre yHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENLHO (OPMYJIUPOBATh M aAKTYyaJIM3HPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIICCTBCHHBIA TPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTIPEICIIATH LEH JISATSIIbHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpPUBACMbIX SIBICHUSX;
- BHOCHTh KOPPEKTHBBHI B
COOTBETCTBUE PE3yJbTaTOB
MOCJIEACTBUN NeITETbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeIOBATEHCKOM

U TNPOCKTHOW JICATEIBHOCTH, HaBBIKAMH Pa3pelICHUS

JACATCIIBHOCTh, OIICHUBATH
nejisaM, OLNCHUBATH  PUCKU

OmocuHTEe3 Oeiika, CTPYKTYpHas OpraHHU3aIis >KUBBIX CHCTEM,
JIMCKPETHOCTb, caMoperyIsus, CaMOBOCIIPOU3BEICHUE
(peripomykiusi), HACJIEJICTBEHHOCTb, W3MEHYHBOCTb,
SHEPrO3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBASI OPraHU3aLIUS.

- chOpMHPOBAHHOCTh YMEHHSI  PACKPBIBATh  COJECpIKAHUE
OCHOBOTIONIATAIOIINX ~ OWOJIOTMYECKUX TEOPHHA U  TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOKICHHS )KU3HU U YETIOBEKA.

- c(OpMHUPOBAHHOCTH YMEHHUS PACKPBIBATH OCHOBOTIOJATAIOIINE
Oouonorudeckue 3akoHbl u 3akoHoMepHocTH (I. Mennens, T.
MopraHna, H.1. Basuiosa, 2. I'ekkens,
®. Mromnepa, K. bapa), rpanuiisl ux mTpUMEHUMOCTH K >KHBBIM
CHCTEMaM.

-  TpUOOpeTEeHHEe OmbITa MPUMEHEHHs OCHOBHBIX METOJOB
HAy4HOTO MMO3HAHUS, UCTIOB3yEeMbIX B OMOJIOTHUN: HAOIIOICHUS

1 OINMCAHMS KUBBIX CHUCTEM, IIPOLIECCOB M SIBJICHUI; OpraHU3alun
U TIPOBEACHHUS OWMOJOTHYECKOTO OKCICPUMEHTA, BBIJIBHIKEHUS
TUINOTE3, BBISBJICHUS 3aBUCUMOCTH MEXKJY HUCCIEIYEeMbIMU
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npo0Jem;

- BBISIBJISITH TIPUYMHHO-CJICJICTBEHHBIC CBSI3H

U aKTyaJM3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOIUTh APryMEHTHI JJs JI0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh IapaMeTpbl M KPUTEPUHU
peleHus;

- QHAJM3WPOBATh IIOJIYYCHHBIC B XOJC PEIICHUS 3aJa4u
pe3yNIbTaThl, KPUTUYCCKU OIICHUBATh HX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;
pa3pabarhIBaTh IUTAH PEIICHHS IPOOJIEMBI C YIYETOM aHAIN3a
UMCIOIIUXCS MAaTePUAIBLHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIIBHUraTh HOBBIC HJICH,
MOJIXO/IBI U PEIICHUS

npeajaratb OpUIrHAJIbHBIC

BEJIMYUHAMU, 00BsICHEHUS MOJTyYEHHBIX pe3yJbTaToOB
U (GOpMYyITUPOBAaHUS BBIBOJOB C UCIOJIb30BAaHUEM HAYYHBIX
MOHSTUHI, TEOPHUIl U 3aKOHOB.

- chOPMUPOBAHHOCTh yYMEHHS  BBIICISITH  CYIIECTBEHHBIC
NpU3HAKA  BHUPYCOB, KJIETOK  TMPOKAPHOT U  DYKApHOT;
O/JIHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,

OMOTEOIIEHO30B M IKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa
BCIICCTB M TPEBpAICHHS DSHEPrUUM B KIETKe, (OTOCUHTE3a,
IUTACTHYECKOTO M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPCHUS, Pa3BUTHS W Pa3MHOXKCHUS,
WHIUBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYILIECTBOBAHME, E€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMUS,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefe OOWTaHUS, BIUSHHUS
KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHHH

B DKOCHCTEMax CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M MIpEeBpaIleHre YHeprun B ouocdepe.

- chopMHpPOBAaHHOCTH yMEHHSI MPUMEHSTh MOTYYCHHbIE 3HAHUS
JUIs OOBSICHEHUSI OWMOJIOTHYECKUX TMPOIIECCOB U SBJICHHM, IJIA
MPUHSITHS TPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU

C uenblo obecriedyeHHs OE30MaCHOCTH CBOErO 3J0POBbSl U
3JI0POBbsI OKPY’KAIOIIMX JIOAEH, COOII0AEHUs 310pOBOro obpasa
KU3HU, HOPM TPAMOTHOTO TIOBEJICHHUS B OKPY KAIOIIEH TTPHPOTHOM
cpele; MOHMMaHUE HEOOXOIUMOCTH MCIMOJBb30BAHUS JOCTHKEHUM
COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTHH Il paluOHAIBHOTO
MPUPOIOTIOTB30BAHUSI.

- c(OpMHUPOBAHHOCTh yYMEHHS peliaTh OWOJIOTHYECKHE 3a/auu,
COCTaBIISITh TEHOTHIMYECKHE CXEMbl CKPEIIMBaHUS I Pa3HBIX
TUATIOB HACJIEJAOBAHUS TPU3HAKOB Y OPTraHU3MOB, COCTaBIATH
CXEeMBI TepeHOoca BEeIIeCTB M HHEPruu B IKOcHcTeMax (Iemu
MTATAHUS, TTAIIEBHIE CETH).

- chOpMHUPOBAHHOCTh  YMEHHIl
nHpopMaIo  OMOJOTHYECKOTO  COACPIKAHUS,

KPUTHYECKH  OIICHUBAThH
BKJTIOYAOIIYTO
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IICEBAOHAYYHBIC 3HAHHA H3 PA3JIMYHbIX HCTOYHHKOB (Cpe,I[CTBa

MaccoBod WHGOpPMAIUU, HAYYHO-TIONYJSPHBIE MaTepHalIbl);
HHTEPIPETHUPOBATH TUYCCKUE ACIIEKThI COBPEMEHHBIX
HCCIIEIOBaHUN B  OMOJOIMH, MEIMIMHE, OHOTEXHOJIOIHH;
paccMaTpuBaTh  TJIOOAJIbHBIC  JKOJOTMYCCKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMHpPOBATH IO OTHONICHHID K HHUM
COOCTBEHHYIO TIO3HIIMIO.

- c(hOpMHpPOBAaHHOCTL  YMEHHUH  CO3/1aBaTh  COOCTBCHHBIC

IMUCbMCHHBIC U YCTHBIC COO6IJ.[€HI/I$I Ha OCHOBE OMOJIOTMYECKOM
HHq)OpMaHHH nus3 HCECKOJBKHX UCTOYHUKOB, rpaMOTHO
KCII0Jb30BaTh IMTOHATUNHBIN alrrapar ouoaoruu

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U MHTEpIpeTauuu
uH(popMauu

U MHQPOPMAIMOHHBIE
TEXHOJIOTUH JUTST
BBINIOJIHEHHS  3aja4
npodecCuOHATbHON
JeATETbHOCTH

B yactu IeHHOCTH HAYYHOTO MTO3HAHMUS:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MIPaKTHUKH, OCHOBAHHOT'O Ha JIAAIIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MHpE.

OBnaneHne yHUBEPCAIbHBIMUA YY€OHBIMU TTO3HABATEILHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:

- BJIaACTH HaBBIKaMH MMOJIY4YCHUA I/IH(I)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYHICCTBIIATDH ITOUCK, aHaJu3s, CHUCTEMATHU3allhIO

Y UHTEPIIPETAlMI0O MHPOPMAIUHN PAa3IMYHBIX BUAOB U GOpM
IIPEICTABIICHHUS;

- OIIEHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH MH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAJILHO-ITUYECKUM HOpMaM

- cpOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUHU

B CHCTEME HAy4yHOTO 3HAHWS;, (PYHKIHMOHAIBHOH T'PaMOTHOCTH
YeJI0BEKa JJIsl PELEHUS )KU3HEHHBIX POOJIEM.

- c(hopMHpPOBAaHHOCTH yMEHHSI NMPUMEHSTh MOJYUYCHHbIE 3HAHUS
Ui OOBSCHEHHS OHMOJOTMYECKHX MPOIECCOB M SIBICHUH, IS
MPUHATUA IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM )KM3HU

C uenblo obecriedeHHs OE30MaCHOCTH CBOErO 3J0POBbSl U
3JI0POBbsI OKPY’KAIOIIMX JIOAEH, COOII0AECHUS 310pOBOro obpasa
KU3HH, HOPM TPaMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH MPUPOTHON
cpele; MOHMMaHUE HeOOXOIUMOCTH HCIOJIb30BAHUS TOCTHXKEHUN
COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTHH Uil paluOHAIBHOTO
MPUPOIOTNOIB30BAHMUS.

- c(hopMHpPOBAaHHOCTP ~ YMEHUM  cO3/1aBaTb  COOCTBEHHbBIE
MUChMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE OMOJIOTHYECKOU
uHpopManMu U3  HECKOJbKMX  HMCTOYHUKOB,  TI'PaMOTHO
MCIOJIb30BaTh OHATUHHBIN armapatr OMoJI0oTuu

OK 04. O¢ddexTuBHO
B3aMMOJIEMICTBOBATH
u paboTaTh

B KOJUJIEKTHBE

U KOMaHJie

B wactm neHHOCTH HAay4YHOro II0O3HaHHiA: OCO3HAHUC
OCHHOCTHU Haquoﬁ ACATCIIBHOCTH, T'OTOBHOCTb
OCYIICCTBIIATH IIPOCKTHYIO n HCCICO0BATCIILCKYIO

ACATCIIBHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.
OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMU KOMMYHHUKAaTHBHBIMU

- an/I06peTeH1/Ie OIlbITa TNPHUMCHCHHA OCHOBHBIX MCTOJ0B
HAaYYHOTI'O IMIO3HAaHHs, UCITIOJIb3YyCMbBIX B OHOJIOTUU: HaGJ’IIO,I[CHI/IH )51
OIMHMCAaHUA XUBBIX CUCTEM, IMPOLCCCOB U ﬂBHeHHﬁ; opraHusanyu u
MMPOBCACHUA OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABHUKCHU A
TUNOTE3, BBIABJICHUA 3aBUCUMOCTH MCXKAY HCCICAYCMBIMU
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NEUCTBUSIMU:

0) coBMeCTHasl 1€ TEIbHOCTD:

- IOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y MHIUBHUIYAJILHON paboTHI,

-  [pUHUMATh  [eId  COBMECTHOH  JeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JIEUCTBUS

0 €€ JOCTIKEHHUIO: COCTaBJIATh IUIaH JCWCTBUIA,
pacmpeneniarb pPoOAd € YYETOM MHEHUW YYaCTHUKOB

06CY)KI[EITB PE3YJIbTAThI COBMECTHOM pa6OTBI

BEJIMYMHAMU, OOBSICHEHHUS ITOJIYY€HHBIX PE3yJIbTaTOB
U (GOpPMYyITUPOBAaHUS BBIBOJOB C HCIOJIB30BAHUEM HAYIHBIX
MOHSATHUHI, TEOPUIl U 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHHIO

OKpY Karoleu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MEHCHHUU
KJIUMATA, TPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BbIYANHBIX
CUTYaIUAX

B gacty 5K0JI0rH4ecKoro BOCIIMTAHUS:

- c(OpMHPOBAHHOCTD 9KOJIOTMYECKON KYJbTYpBI,
IIOHUMAaHUE BIIMSHMS COLMAIIBHO-D)KOHOMUYECKUX IIPOLIECCOB
Ha COCTOSIHME TPUPOIAHON

U COIMAJBHON Cpelbl, OCO3HAHWE TII00AIBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBaHWE M  OCYLIECTBICHUE  JEUCTBUM B
OKpY’KaIOILleH Cpe/ie Ha OCHOBE 3HAHUSA LEJICH yCTOMYUBOIO
pa3BUTHS YEJIOBEYECTBA;

- AKTMBHOE HEIpUATHE JECUCTBUH,
OKpYKaroIlei cpese;

- yMeHUe IIPOTHO3UPOBATH HeOJIaronpusTHhIE
DKOJIOTUYECKHE ITOCIEACTBUS MPEANPUHUMAEMBIX ACUCTBUH,
[Ipe0TBpalaTh UX;

IMPUHOCAIINX BpPECA

- pacuIMpeHu€ OmbITa ACATEIbHOCTH  AKOJOTHYECKOH
HaIIPaBJIECHHOCTH.

OsmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cCOBMECTHasl 1€ TEIbHOCT:

- MOHMMAaTh W MCIIOJIB30BaTh MPEUMYILECTBA KOMAaHIHON
Y MHIUBHIyaJIbHOM paboTHI;
- OpUHUMATh  LENHU
OpPraHu30BBIBATh u

COBMECTHOM
KOOPJMHHUPOBATH

JIeSITEILHOCTH,
IEUCTBUS

- NpuOOpeTeHHEe OmbITa NPUMEHEHUS OCHOBHBIX METOJI0B
HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUN: HAOIIOICHUS

Y ONMCAaHHUS JKUBBIX CUCTEM, IPOLECCOB U SBJICHUI; OpPraHU3aLNU
U TIPOBEACHHUS OMOJOTHYECKOTO OKCIICPUMEHTA, BBIJABHIKEHUS
TUIIOTE3, BBIABICHUA 3aBUCUMOCTH MEXKIY HCCIEIYEMbIMHU
BEJIMYMHAMU, OOBSICHEHHS ITOJYYEHHBIX PE3yIbTaTOB

U (GOPMYyITUPOBAHUS BBHIBOJIOB C HCIOJIB30BAHUEM HAYIHBIX
MOHATUH, TEOPUM U 3aKOHOB.

- copMuUpPOBaHHOCTH  yYMEHHUS BBIACIATH  CYIICCTBEHHBIE
NPU3HAKKU  BUPYCOB,  KJIETOK  IPOKAPUOT MW  DYKAPHUOT;
OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJOB,

OMOreoleHO30B M IKOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHUS] JIHEPrud B KIETKe, (PoTocuHTE3a,
IUIACTUYECKOTO U DHEPreTUYecKOoro OOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPCHUS, Pa3BUTHS H PA3MHOKEHUS,
WHIUBUAYAILHOTO Pa3BUTHS OpraHnu3Ma (OHTOTeHe3a), 00pbObI

3a CYIIECTBOBaHHME, E€CTECTBEHHOTO OTOOpa, BHI000pa3OBaHMS,
MPHUCTIOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHWsI, BIIHMSHHS
KOMITOHCHTOB OKOCHUCTEM, AHTPOIIOTCHHBIX H3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U
MpeBpalieHre YHepruu B onocdepe.

- chopMHpOBAaHHOCTH yMEHHSI TMPUMEHSTh TOTYYCHHBIE 3HAHUS
JUIsT OOBSICHEHUS OWOJIOTHYECKUX TMPOIIECCOB M SBJICHHM, IS
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0 €€ JOCTH)KEHHMIO: COCTaBJIATh IUIaH  JCHCTBUM, | IPUHATUA NPAKTUYECKUX PEIICHU B MOBCEIHEBHOM KU3HU
pacrpeneNiaiT pOJM C Y4eTOM MHEHHH YYacCTHHKOB | C LeJbl0 oOOecredeHusi Oe30MacHOCTH CBOETrO 3I0pOBbS U
00CyXJaTh pe3yibTaTbl COBMECTHOM pabOThI 3JI0pOBbsl OKPYKAIOIIUX JIFOJIeH, COOMI0IeHUs 310pOBOrO 00pasa
’KM3HUA, HOPM I'PaMOTHOIO TTOBEJICHHS B OKPYKAIOIIEH TPUPOTHOM
cpelie; MOHMMaHUE HEOOXOMMOCTH MCIOJIb30BAHUS JOCTHUKEHHM
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH JUIS pPaIllMOHAILHOTO
MIPUPOJIONOJIB30BAHUS
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O IIPEJIMETA

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4e0HOH padoThl

Buj yueOHoi1 padoThI

O0beM yacoB

O0bem yueOHOro nmpeamera 78
O0beM yueOHBIX 3aHATHH 78
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHe 56
1a00PaTOPHO-TIPAKTUYECKUE 3aHSATHUS 22

IIpome:xxyTouyHas arrecranus B ¢popMme 1P pepeHIHPOBAHHOIO 3a4€Ta
BO 2 cemecTpe
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2.2. TemaTnueckuii JIaH U coaep:kanue yyednoro npeamera BUOJIOT' YA

Konanl
KOMIIETEHIH,
¢popmupoBanmnio
HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M MPodeccCHOHAJILHO OPUEHTHPOBaHHOE), | O0beM KOTOPBIX
pa3iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYUH) 4acos
crocoo0cTByeT
3J1eMEeHT
NPOrpaMMBblI
1 2 3 4
OcHoBHoOe coJep:kaHue
Pa3ned 1. buosorns kak Hayka. ZKuBble CHCTeMb] H HX OPTaHU3ALHA 2/-
Tema 1.1. CopepxaHue yueOHOro MaTrepuaia 2
buonorus buonorus — Hayka o xuBoit npupoae. CBsa3u 6MONIOTUU C 0OLECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. IPYTUMH €CTECTBEHHBIMU HayKaMH, (QHIIOCO(PHEH, pEUTHEN, STUKOMU, ICTETUKON U TPABOM.
OOmas Ponp Ouonorun B (QOpMHPOBAHUM COBPEMEHHOW HayyHOM KapTuHbI Mupa. Cucrema
XapaKTepUCTHKA OMoNIOTMYeCKUX HayK. MeToabl MO3HaHMS >KMBOW NpUPOAb! (HAOIIOAECHUE, HSKCIEPUMEHT, OK-02
KU3HU ONMCaHMe, W3MEpeHHue, KiIacCUpHKaIMs, MOJEIUPOBAHUE, CTAaTUCTHYEecKas o0paboTka 5
naHHbIX). JKuBble cUCTEMBl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus: Ouosnoruu. OTinuue
KHMBBIX CUCTEM OT HeOopraHuyeckoi npupozasl. CBoHCTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIM, MOMYIALMOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OHMO - TIeOlEeHOTHYECKHil),
o6unochepHbIi.
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJICTKH 8/3
Tema 2.1. Coneprkanne y4eOHOro MaTtepuania 2/1
XUMHUYECKUH COCTaB | XMUMUYECKUN COCTaB KJIETKH. XUMHUYECKHE SJIEMEHTHI: MaKpOAJIEMEHTBhI, MUKPOIJIEMEHTEHI.
kJeTku. Bona Bonga um muHepanbpHble BemecTBa. @YHKIIMM BOABI U MUHEPAIBHBIX BELIECTB B KIIETKE. 1
U MUHEpaJIbHBIE [Monnep>kanue OCMOTHYECKOTo OanaHca
BEIIIECTBA [IpakTrueckoe 3aHsTHE 1
Ne 1 «buonoruueckasi pojb MHHEpaIbHBIX BEIIECTB B O0ECHEUEHHM >KU3HEAEATEIbHOCTU
OpraHU3MOB, MPOSIBIICHUS AUCOAIaHCa MUHEPATBHBIX AJIEMEHTOBY OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOro MaTepuaa 3/1 OK-04
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buonornueckn
BAKHBIE XUMAYECKUE
COEIMHEHUS

benku. CocraB u crpoeHue 6e1K0B. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHuMbIe U
3aMEHHUMBIC aMHUHOKHCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYPHI OEIKOBOIA
MOJIEKYJIbI (TIepBUYHAs,, BTOPUYHAS, TPETHUUHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorndeckue ¢GyHkimu OenkoB. DepMEHTBI — OHOJIOTHYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTHUBHBIA LEHTpP, CyOcTpaTHas CHelUu(pUYHOCTD.
Kodepmentsl. Butamunbsl. OTinugust epMEHTOB OT HEOPTAHUYECKUX KAaTaTU3aTOPOB.
VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pubo3a U J1e30Kkcupub03a), Aucaxapusl (caxaposa,
JIAKTO3a) M TOJHMcaxapubl (KpaxMmall, TJIMKOTCH, IEJUII0JI03a). buomorndeckue QyHKIUH
yraeBonoB. Jlumuael:  Tpurnuuepunsl, Gochomunuabl, crepouibl. [ uapodpuiIbHO-
ruapodoOHbIe cBolicTBa. buonormdeckue ¢GyHknuu JmnuaoB. CpaBHEHHE YTIICBOJIOB,
OEeKOB W JUMUAOB KaK HMCTOUYHUKOB »Hepruu. Hyxneunoseie kucnotel: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢dbynakiuun PHK. AT®: ctpoenue u pynkuuu

JIaGoparopHble 3aHATHs (Ha BBIOOp IIPEroaaBaTess)

Ne 1 «M3ydeHue KaTalUTUYECKON aKTHBHOCTH (EPMEHTOB (Ha TpUMEpe aMWiIa3bl WA
KaTaJia3bl)»

Tema 2.3.
CrpyKTypHO-
(GyHKIIMOHAIbHAs
OpraHu3anus KIeTOK

Coneprxanne y4eOHOro MaTepuania

3/1

[urtonorus — Hayka o kierke. Kierounast Teopust — mpuMep B3auMOACHCTBUS Ujieh U (HaKToB
B HAyYHOM ITO3HAHUU. MeTo/bl U3y4eHUs KIETKH.

Knerka kak menoctHas xuBas cucrema. OOIue NMpPU3HAKU KJIETOK: 3aMKHYyTash Hapy>KHas
MeMOpaHa, mosiekyinsl JIHK kak renerndeckuii anmnapar, cuctema CuHTe3a Oelnka.

Tunbl  kieTok: dSykapuoTHyeckas U INpokapuoThueckas. (OcoOEHHOCTH  CTPOEHHUs
MpOKapuOTUUECKONW KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3SYKapHOTUYECKOU
kJeTki. OCHOBHBIE OTIIMYUS PACTUTENLHON, )KUBOTHON U rpuOHOM KieTkH. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJI€TOYHAasl CTEHKa, TIJIMKOKaJIMKC, UX QyHkuuu. llnazmaruueckas
MeMmOpaHa, ee cBoiictBa W ¢yHkuuu. Llutoruiasma u ee opranounasl. OgHOMEMOpaHHBIE
opranouasl kietku: JIIC, anmapar ['ompmxu, nm3ocomsbl. [loayaBTOHOMHBIE OpraHOWIBI
KJIETKA: MUTOXOHJpPHUM, IUtacTuibl. lIpomcxoxkaeHue MHUTOXOHApUNM W IUIAcTHA. Bunael
mwiactug. HemeMOpaHHble OpraHOU/IbI KJIETKU: PUOOCOMBI, KJIETOYHBIM LEHTp, LIEHTPUOIIH,
PECHUYKH, XI'YTUKH. DYHKIMM OPraHOMAOB KIETKU. BrimroueHus. SAnpo — perynsaropHbIi
ueHTp kieTku. CtpoeHue siapa: siiepHas o00JouKa, KapuoIlula3ma, XpOMATHH, SIIPBILIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIIETKE.
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JlaGopaTopHsbie 3aHATHS (Ha BBIOOD MTPENO1aBaTelIs)

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHBIE, TPUOBI) U KJICTOUYHbIE BKIIOUEHHS (Kpaxmad,
KapOTUHOUIbI, XJIOPOILJIACThI, XPOMOILJIACTHI)»

Pazgea 3. ZKKu3HeneaTebHOCTD KJIETKH

5/1

Tema 3.1.
OOMmeH BellecTB
Y TIpeBpaIlICHHE

SHEPIUU

B KJIETKE

Copep:xanue yueOHOro MaTepuana

2/-

OOMeH BemiecTB, WM MeTab0IM3M. ACCUMUIIAIINSA (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTHyecKuii OOMEH) — JIBE CTOPOHBI €IMHOrO Tporecca MeTabomuszMa. Poib 3aKkoHOB
COXpaHEHHs BEIIECTBA W SHEPrUM B TOHUMAaHWU MeTaboim3ma. Tunbl OOMEHa BEIIECTB:
aBTOTpOGHBIA U TerepoTpodHbIii. Poab (hepMeHTOB B OOMEHE BEIIECTB W MPEBPAIICHUU
sHepruu B Kiertke. ®orocuHTe3. CBetoBas W TeMHoBas (a3bl ¢orocuHTe3a. Peakimu
¢dorocuntesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUECHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusiane ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0 MPOIYKTUBHOCTU Y
KYJIbTYpHBIX ~ pacTeHHil. XEeMOCHHTe3. XEMOCHHTE3UpPYIOIIUEe OakTepuu. 3HAYCHHE
XEMOCHHTE3a Il KU3HM Ha 3emye. DHepreTudeckuii oOMeH B KieTke. Pacmieruienue
BEIIECTB, BBIJCIICHUE M AaKKyMYJIMPOBAaHHE SHEPTHM B KJIETKE. DTambl SHEPreTUYECKOTO
obmena. I'mukonu3. Bpoxenue u ero Buibpl. KuciaopogHoe okHcIeHHME, WIH KIETOYHOE
neixanue. OkucnutenbHoe pochopunupoBanue. IPGHEeKTUBHOCTh FHEPTETUIECKOTO0 0OMEHA

Tema 3.2.
Bbuocuures Oenka

Copep:xanne yueOHOTo MaTepuana

2/1

Peakuuu wmatpuuHoro cuHte3a. ['enetnueckas wuHpopmauus u JHK. Peanmusanus
TeHeTUYeCKO nHpOopMaIuu B KiIeTke. [ eHeTH4eckuii Ko u ero cBoiicTBa. TpaHCKpHmmus —
MatpuuHblii cuHte3 PHK. Tpancnsimus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUU.
KoaupoBanue amuHokuciot. Ponbs pubocom B 6uocuHTese Oenka

[IpakTHueckoe 3aHsTHE

Ne 2 «Pemenue 3ala4 Ha ONIPCACIICHUC ITOCIICAOBATCIbHOCTU HYKJICOTUIOB»

Tema 3.3.
Bupycsl

Conepkanre yaeOHOro MaTepuania

1/-

Hexnerounsle Gpopmbl u3Hu — BUpYchl. Mcropust otkpsiTus Bupycos (. M. MiBaHoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOT0 IuKJa BUpycoB. baktepuodaru. bonesnu pacrenuii,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nMmmyHnoaedunuta yenoseka (BUY)
— Bo30yaurens CIIN1a. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHMM

OK-01, OK-02,
OK-04

Pa3nea 4. PazMHoOXkeHHe M1 MHIUBHAYAJIbHOE Pa3BUTHE OPTAaHU3MOB

8/2

Tema 4.1.

\ Coneprxanne y4eOHOT0 MaTepuasa

2/-

OK-01, OK-02,
OK-04
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JKU3HEHHEBIN UK
KIIETKHA

Kierounsnii nwki, WM >KA3HEHHBIM HUKT KieTku. MHTepdasza m mwmros. Ilporeccsr,
npoTekaromue B uaTepgase. Permmkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHUN. [[UTIJIOMIHBIN U TalIOWIHBI XPOMOCOMHBIE
Habopbl. Xpomatuabl. LluTonmormueckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAJIBHOTO
pa3Butusi opranu3sMoB. [lenenme kierkm — wMuro3. Cragum wmwurosa. IIpoueccsl,
MPOUCXOJAIIMNE HAa Ppa3HbIX CTAguAX MHUTO3a. DBHOJOrMYEcCKHil CMBICT  MHTO3a.
[IporpamMmmupyemas rubenb KJIETKH — aloMNTo3.

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHU3MOB

Coneprxkanne y4eOHOro Marepuasia

®opMbl pa3sMHOKEHUST OPraHU3MOB: Oecrosnoe U nojoBoe. Buapl 0ecnoiaoro pa3MHOKEHUS:
JIeTICHHE HAJBOE M MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOXeHue. FICKyCCTBEHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €r0 3HaU€HHE ISl CEJICKIUH.
[TosnoBoe pa3mMHOkeHUE, ero oTauuus oT Oecnoioro. Meio3. Cragun meiio3a. IIpoueccsl,
IpoucxoJsue Ha craausx Mmeios3a. [loBemenue xpomocom B Meiosze. Kpoccunrosep.
buonorudeckuii cMpic U 3Ha4eHUE Meio3a. ['amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX
KJICTOK y JKUBOTHBIX. [losioBBIE Jkee3bl: CEMEHHUKH U SsMYHUKU. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KIIETOK — raMeT (CIepMaTo30M[, SHMIEKIeTKa) — CIEpMaTOreHe3 MU OOIEHE3.
OcoOeHHOCTH CTPOEHUS SIMLEKIIETOK U criepMaTo3ou10B. OmnogoTBopenue. [lapreHorenes

Tema 4.3.
NunuBuyansHoe
pa3BUTHE OPTraHU3MOB

Coneprxkanne y4eOHOro MaTepuania

4/2

NuauBuayanbHoe pa3BuTue (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTambl
SMOPHOHAIILHOTO PAa3BUTHS Yy IMIO3BOHOYHBIX JKHBOTHBIX: JpOOJICHHWE, TacTpyIsLus,
opraHorere3. IlocTamOpuoHanbHOe pa3BuTHe. THIBI MOCTIMOPHUOHANIBHOTO PA3BUTHUSA:
npsimoe, HempsiMoe (IMYMHO4YHOe). BiusHue cpenpl Ha pa3BUTHE OPTraHU3MOB; (DAKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBbIE YypoAcTBa. PocT m pa3ButHe pacteHuidl. OHTOTreHe3
I[BETKOBOT'O PACTEHHUsI: IBOWHOE OIUIOAOTBOPEHHE, CTPOSHHE CEMEHH, CTAINH Pa3BUTHS

[IpakTrueckue 3aHATHS

No 3 «MuexnmonHbie 3a00JI€BaHMS U SIUIEMHUH B HICTOPUHU YEIIOBEYECTBAY.
No 4 «BaxknuHaius kak npouinakTuka HHOEKIIMOHHBIX 3a00JIeBaHUIN

Paspnen S. HaciieAcTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

13/5

Tema 5.1.
3aKOHOMEPHOCTH

Copep:xanne yueOHOTo MaTepuana

Coneprxanne y4eOHOT0 MaTepuasa

3/1

OK-01, OK-02,
OK-04
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HaCJICJOBaHUA

[IpenMer u 3amauu reHETUKH. Poib HUTONOTMU U SMOPUOJNIOTHH B CTAHOBJICHUU T'€HETHUKH.
Bxman poccuwiickux u 3apyOeKHBIX YYCHBIX B Pa3BUTHE TEHETUKUA. METOAbl TEHETUKH
(rubpugonornyeckuii, UUTOTEHETHYECKHH, MOJEeKyJIsapHO-reHeTHueckuii). (OCHOBHBIE
reHETUYEeCKUE MOHATHUS. [ 'eHeThuuecKkasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIluBaHuM.
3aKOHOMEPHOCTH  HAcJIeIOBaHWs  IPU3HAKOB,  ycTraHoBileHHble [.  MeHnnenem.
MoHOTHOpUIHOE CKpeIlMBaHUE. 3aKOH €IWHOO00pa3usi TUOPHUIOB TEPBOTO MOKOJICHUS.
[IpaBuno nomMuHUpOBaHUSA. 3aKOH pPACIICIUICHHs IMPU3HAKOB. [ 'MIIOTE3a YUCTOTHI TaMer.
[TonHoe u HemonHOE AOMHHHpOBaHME. [IUrHOpuIHOE CKpelMBaHUE. 3aKOH HE3aBUCHMOTO
HACJIeIOBaHMUs MpPHU3HAKOB. LluTOreHeTHYeckre OCHOBBI JIUTHOPUAHOTO CKpEIUBAHUS.
AHanuzupyroliee ckpeuBanue. Vcnonp3oBaHME aHATM3UPYIOLIErO CKPEIIMBAHUS JISI
oTpeieNieHUs] TeHOTHIIA 0COOH.

[IpakTrueckoe 3aHsATHE

Ne 5 Pemenue 3agadu Ha ONPENEICHUE BEPOATHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
MPU3HAKOB IPU MOHO-, JHU-, I[OJUTHOPUAHOM U AHAIM3UPYIOLIEM CKpPELIMBAaHUM,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUS

Tema 5.2.
CuemienHoe
Hacleq0BaHUE
MIPU3HAKOB

Copep:xanue yueOHOro MaTepuana

3/1

CuennieHHoe HacienoBaHue ImpusHakoB. PabGora T. Moprana 1o cHEIIEHHOMY
HacjeOBaHUIO TeHOB. HapyleHue cuemieHuss TeHOB B pe3yJibTaTe KpOCCHUHIOBEpA.
XpoOMOCOMHAsi TEOpUsl HACJIEACTBEHHOCTH. ['eHeTmdeckue KapThl. [eHeTuka TmoJa.
XpOMOCOMHOE OmpeeieHue moyia. AyToCOMbI M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHsie U
reTeporamMeTHbIe Oprann3Mbl. HaciiemoBaHue Mpu3HaKoOB, CIEIJIEHHBIX C MOJIOM.

HpaKTqucxoe 3aHATUC

No 6 Pemenue 3amad Ha ompenereHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB IIPU  CLEIUICHHOM HAaCJIEJOBAaHWHM, COCTABJIECHHUE TIE€HOTUIIUYECKUX CXEM
CKpEIIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHUUBOCTH

Copepxanne yueOHOTo MaTepuana

4/2

N3menunBOCTh. BUibl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HacJeICTBeHHas. Ponb cpensl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEepPUCTHKAa MOAW(DUKALMOHHOW H3MEHYMBOCTH.
BaprannonHsIli psan v BapuanmonHas kpuas. Hopma peaknuum npusHaka. KonnuectBeHHbIE
U KayeCTBEHHbIE MNpU3HAKM U HMX HopMma peakuuu. CBoiicTBa MOIU(PUKATMOHHON
n3MeHuuBocTH. HacnencTBeHHas, WM TreHOTHNHMYEecKas W3MeH4YnBocTh. KomOuHaTHBHAS
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M3MEHYMBOCTh. Melo3 M NOJOBOM Iporecc — OCHOBA KOMOMHATMBHOM HM3MEHYMBOCTH.
MyranuoHHass HW3MEHYMBOCTh. Kiaccuukamms MyTalnui: TEHHbIE, XPOMOCOMHBIE,
reHomHble. YacToTa ¥ NpuuuHbl MyTanuil. Myrarenssle (GakTopbl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HAaciHeACTBEHHOM n3menunBoctr H. 1. BaBuioga.

HpaKTI/IHCCKOC 3aHATUE

Ne 7 Pemenue 3amady Ha OIpPEIECICHHUE BEPOSTHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MPU3HAKOB IPU PA3IMYHBIX THUIAX B3aUMOJEWUCTBUS I'€HOB, COCTABJICHHE M€HOTUIIUYECKUX
CXCM CKPCIIMBAHUA

Tema 5.4.
I'eneTuka uenoBeka

Copep:xanue yueOHOro MaTepuana

3/1

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METO/ABI TEHETHKU YEJIOBEKA:
IeHEAJIOTNYEeCKUM, OJIN3HENOBbIM, LUTOT€HETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISPHO-
reHetnyeckuii. COBpEMEHHOE OIpE/IEICHUE T'€HOTUIIA: IOJHOI€HOMHOE CEKBEHMpPOBAHHUE,
IeHOTUIIMPOBaHME, B TOM uucie ¢ nomouisto [11[P-ananu3a. HacnenctBennsle 3aboaeBaHus
9ejoBeKa: TeHHbIe OO0Je3HH, OOJE3HHM C HACIEeICTBEHHOH MpPeapacroilokKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTtudyeckue W TeHepaTUBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[Mpunmunsel  3m0poBOro  o0Opas3a  JKW3HM, JHATHOCTHKH, TNPO(GUIAKTHKH ¥ JICYCHUS
reHEeTHYeCKuX  Oosie3Hell.  MeaukKo-reHeTH4ecKoe  KOHCYJIbTUPOBaHHE.  3HAYCHHE
MEIUIIMHCKOW TE€HETUKH B MPENOTBPALICHUH W JIEYEHUH TEeHETHYECKHX 3a0oseBaHMi
4eJI0BEKa

HpaKTqucxoe 3aHATUC

No 8 «CocraBrieHre U aHaJIu3 POJOCIOBHBIX YEJIIOBEKA)

Pa3gen 6. DBoJIIOIMOH

Has1 OHoJIOrus

6/1

Tema 6.1.
OBOIIOIMOHHAS
Teopus
U €€ MECTO
B OMOJIOTHH

Coneprxkanne y4eOHOro MaTepuania

2/-

[IpennocslIku BO3HMKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHASA TEOPHUS U €€ MECTO
B Ouonoruu. BiusHHE 3BONIOIMOHHON TEOpUM Ha pPa3BUTHUE OWMOJOTMM U JIPYTMX HayK.
CunerenbcTBa 3BoNMOLMH. [[aneoHTONOrMUECKHE: TOCIEN0BATEIBLHOCTD MOSIBJICHMSI BUAOB B
MAJI€OHTOJIOTUYECKONW JIETOMUCH, Tepexo/Hble (GopMmbl. buoreorpaduueckue: cXoJICcTBO U
paznuune ¢ayH U GJIOp MaTEPUKOB U OCTPOBOB. IMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUUUs
3M6pI/IOHOB Pa3HBIX BUAOB IMO3BOHOYHEIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘—IeCKI/IeZ T'OMOJIOT'MYHBIC,
aHAJIOTUYHBIE, PYAMMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE:
CXOACTBO MEXAaHM3MOB HACJICICTBEHHOCTH M OCHOBHBIX MeTa00INIECKUX HYTeﬁ Y BCEX

OK-01, OK-02,
OK-04
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KUBBIX OpraHu3MoB. DBoitonnoHHas Teopus Y. Jlapsuna. [Ipeanocsuiku BO3SHUKHOBEHHUS
JapBUHMU3MA. J[BHIKyIIME CHIIBI 3BOJIIOLMM BUAOB 10 JlapBUHY (M30BITOUHOE Pa3MHOMXKEHUE
IpyH  OTPaHMUEHHOCTH  PECypcoB, HeompeneiaCHHass U3MEHYMBOCTh, Oopbba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Copep:xanue yueOHOro MaTepuana

2/-

Cunrernueckast Teopust 3Bosonuu (CTI) u e€ OCHOBHbBIE MOJIOKEHUS. MUKPOIBOIIOIHS.
[Tomymnsius Kak eAMHMIIA BUA U 3BOJTIONUU. [IBrKymre cuiibl (pakTophl) BOJIIOLUN BUIOB
B mpupojie. MyTallMOHHBIN MPOIECC U KOMOMHATHUBHAS W3MEHYMBOCTH. llomynsiimoHHBIE
BOJIHBI U Jpeilid renoB. M3omsuus u murpanus. EcrecTBeHHBIN O0TOOp — HampaBISIOLIUI
¢baxTop sBomonun. @opMel ecTecTBEHHOTO 0TOOpa. IIpHcroco0IeHHOCT OPraHU3MOB Kak
pe3ynbraT 3Boironuu. Ilpumepsl mpucmnocoOneHuit y opraHu3MoB. ApoMopdo3bl H
uauoanantammu. Bugy wu  BugooOpazoBanue. Kpurepumm Buma. OcHOBHBIE  (OPMBI
BHUI000pa30BaHus: reorpaduueckoe, SIKOIOrHIecKoe

Tema 6.3.
MakposBomtonus

Coneprkanne y4eOHOro Marepuasia

2/1

MaxkposBomtorusi. Dopmbl  IBoMOLMU:  (PHUIIETHYECKAs, IUBEPreHTHAs, KOHBEpreHTHas,
napauienpHas. HeoOpatuMocTs 3BONIOIMN

[TpakTrueckoe 3ansiTue (Ha BRIOOD MpEnogaBaTeis)

Ne 9 «Omnucanue HpI/ICHOCO6J'ICHHOCTI/I opraHn3Ma u €€ OTHOCUTCIIBHOI'O XapaKTCpa»

Pa3nes 7. Bo3HukHOBeHMe M pa3BUTHE KU3HHM Ha 3eMiie

7/1

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Copep:xanne yueOHOTo MaTepuana

2/-

JloHay4yHble NPEICTABICHUS O 3apOXKACHUM XU3HH. HaydyHble runore3bl BOZHMKHOBEHUS
KU3HHM Ha 3emiie: abMoreHe3 M MaHcnepMus. XuMHUYecKas 3BONoLnsa. AOHOTreHHbIN CHHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IMOATBEPKICHHE
XMUMUYeCKON sBosolnu. HadanbHble sTambl Ouosnoruueckoi spomronuu. ['umoreza PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IMPOTOKJIETKH. llepBbie
KJIETKHU U UX 3BOIIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie no 3paMm u nepuojam. Karapxei. Apxeiickas U mpoTepo3oncKas
opbl. Ilanmeo3oiickas spa u e€ mepuoabl: KeMOPUHUCKUN, OpPJOBHUKCKHHA, CHUIYPUHCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIA, TEPMCKH. Me3030iicKas 3pa U €€ Mepruoibl: TPUACOBBIM,
IOpckuid, MenoBod. KaliHo3oiickass spa M €€ NepuoAabl: MAaJIeOrcHOBBIM, HEOI€HOBBIH,
AHTPONOTCHOBBIIA.

Tema 7.2.

Copep:xanne yueOHOTo MaTepuana

2/-

OK-01, OK-02,
OK-04

18




CucreMma

OpraHn4eCcKoro Mmpa.

[Ipoucxoxaenue
YyeJIOBEKa —
AHTPOIIOTCHE3

Cucrema OpraHMYeCKOro MUpa Kak OTpakeHHe 3BOIOIHUH. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBI OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M T€OJOTHYeCKHUX MpoieccoB. OCHOBHbBIC
ATambl HBOJIOIMU PACTUTEIBLHOTO M JKMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUH W
*KUBOTHBIX. [losiBIEHUE, paclBET U BBIMUPAHUE TPYIII dKUBBIX OPTaHU3MOB.

DOBOJIIOLMS ~ 4YeJIOBEeKa. AHTpOMOJIOTHS Kak Hayka. Pa3BuThe mpeacTtaBiIeHUM O
MPOUCXOXKACHUM dYelloBeKa. Meroabl Hu3ydeHHsi aHTpororeHeza. CxolcTBa W paszinyus
YelioBeKa W JKMBOTHBIX. CHCTEMaTHyecKoe IIOJI0KEHHE 4YeloBeKa. JIBMDKYIIME CHIIBI
(pakTopel) anTpomorene3a. HacnenctBeHHas HM3MEHYMBOCTh U €CTECTBEHHBIH OTOOP.
OO61iecTBeHHBIN 00pa3 )KU3HU, H3TOTOBIICHUE OPYIUN TPY/la, MBIIIIIEHUE, PEYb.

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOLIUH YEJIOBEKA

Coneprkanne y4eOHOro Marepuasia

3/1

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIIONUTEKH, YUeNOBEK yMeNbli,
UYenosek npsMoxoasuui, YenoBek HeaHIepTadbCKui, Uen0BEK pa3yMHbII COBPEMEHHOIO
Tumna. Haxonku nckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHHMsI, 00JaCTh pacpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 ®u3HH, opyaus. Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE
pacel:  eBporeoujHas  (eBpasuiickas),  HErpo-aBCTpaliouaHas  (PKBaTOpHUANbHAs),
MOHTOJIOMIHAs (A3MaTCKO-aMEepUKaHCKas). UepTbl NPUCIIOCOONIEHHOCTH IpeACcTaBUTENIEH
YeJI0BEYECKUX PAC K YCIOBHMAM CYyIIECTBOBaHUA. EnuHCTBO denmoBedeckux pac. Kpurnka
pacusma.

ITpakTHyeckoe 3aHsTHE (Ha BBIOOP MPenoaaBaTelis)

Ne 10 «IIpucnocoOieHHOCT, 4YenOBeKa K pPa3sHbIM YCIOBUSIM cCpelbl. BrusHue
reorpaduueckoii cpeapl Ha MOp(hOJIOTHIO M (PU3HOJIOTHIO YETOBEKay

Pa3nes 8. Opranusmsbl M OKpysKalIias cpeaa

Tema 8.1.

\ Coneprxkanne y4eOHOro MaTepurana

OK-01, OK-02,
OK-04, OK-07
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Okoiorus
Kak Hayka. Cpenbl

DKOJIOTHS KaK HayKa. 3aJla4ud U Pa3JieNibl 3KOJIOTHUA. MeTO bl SKOJIOTUIECKUX HCCIICIOBAHUN.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpesbl OOMTaHUS OPraHU3MOB:

AKU3HHU. BOJIHAs, HA3eMHO-BO3/yIlIHas, IIOYBEHHAas, BHYTPUOPTaHU3MEHHAs. OKOJIOTHYECKHE 2
DKOJIOTHYECKUE dakropel. Krnaccudukamus sKoIOTHYECKUX (AKTOPOB: aOMOTHYECKUE, OUOTHYECKHE H

(bakTopsl aHTpororeHHsle. JlefcTBUe SKONOrMYecKHX (akTOpoB Ha OpraHu3Mbl. AOMOTHYECKHE

(bakTopsl: CBET, TeMIieparypa, BiaxkHocts. @oronepuoausm. [IpucrnocobieHust opraHu3MoB
K JedcTBHIO abuoTnyeckux (akropoB. buonornyeckue putmbl. buoruueckue (hakTopsl.
Bunel OMOTHMYECKMX B3aUMOJEWCTBUIN: KOHKYpPEHIMs, XuIIHUYecTBO. I[lapasutusm,
MYTYyajiu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpaIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBHUIl IJsl CyLIECTBOBaHMSI OPraHU3MOB B IPUPOIHBIX
COOO0IIECTBAX.

Tema 8.2. Coneprkanne y4eOHOro Marepuasia 2/1
DKOJIOrH4ecKue DKOJIOTHYECKHE XapaKTepUCTHKH mnonynsauuud. OCHOBHBIE IIOKa3aTeNd  IMOIMYJISALUU:
XapaKTePUCTUKU YHUCJIEHHOCTh, IUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, IPUPOCT, MHUTrpauus. JuHamuka 1

HOMYJISALUH YHUCICHHOCTU NONYJISIIMU U €€ PEryIsilus.

ITpakTHYeCcKOE 3aHSTHE 1
Ne 11 «ITomcy€T NIOTHOCTH NOMYJISILIUI Pa3HBIX BUJIOB PACTECHUID
Paznen 9. CoobOmiecTBa H 3K0JI0rH4ecKHe CHCTEMbBI 13/4 OK-01, OK-02,
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2/- OK-04, OK-07
CoobmecTBa CoobmectBO  opranu3mMoB  —  OworeHo3.  CTpykTypbl ~ OHWOIIEHO3a:  BHJIOBasi,
OpPraHHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (rnuuieBas). Bunbl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Okosnoruyeckue cucteMsl (3kocucreMsl). lloHstne 00 »sKocucTeMe U OHMOreolEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOIYLIEHTHI, KOHCYMEHTBI, PEIYyLEHTBI. 5
KpyroBopot BemiecTB ¥ MOTOK SHEPrUH B 3KOcucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IOKa3aTeNM 3KOCUCTEMBI: OMoMacca,
MPOYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OuomMacchl. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALNs, pa3BuTue. CyKIeCCHs.

Tema 9.2. Coneprxanne y4eOHOT0 MaTepurasia 2/-

IIpuponusie IIpuponHble SKOCHUCTEMBI. OJKOCHUCTEMBI peK M 03€p. OKOCHUCTEMAa XBOWHOTO WIH
9KOCHCTEMBI LIUPOKOJIMCTBEHHOTO jeca. AHTpPOIIOTE€HHBIE HKOCHCTEMBI. ATpPO3KOCHCTEMBI. 2

YpboskocucrteMbl. buonornueckoe U XO3SMICTBEHHOE 3HAYEHHE AarpodKOCHUCTEM U
ypboskocucteM. buopaznoobpaszue kak (akTtop yctoWumBocTH dKocucTteM. CoxpaHeHHE
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OHMOJIOrMYECKOro pa3Hoobpasus Ha 3emIie.

Tema 9.3. Copepxanne yaeOHOro MaTepuana 1/-
buocdepa — VYuenue B. U. Bepnajackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa 6mocdepsl. Kupoe
rio0anbHast BemectBO M ero (Qynkmun. OcobeHHoct OHOchepbl Kak TI00aqbHOW 3KOCHUCTEMBI.

sKocHucTeMa 3eMiM | JluHamMu4yeckoe paBHOBecMe M oOparHas CBs3b B Owmocdepe. KpyroBopoTsl BemIeCTB U 1
OMOTCOXMMHUYECKHE IHKIBI 3JEMEHTOB (yrjiepoaa, aszoTa). 30HAIbHOCTH OHOCHEpHI.
OCHOBHBIEC OMOMBI CYIIIH.
Tema 9.4. Coneprxkanue yueOHOro Marepuasia 4/2
Bnusinue YenoseuecTBo B Omochepe 3emin. AHTpororeHHbIe n3MeHeHust B Onocdepe. [mobanbHbIe
AHTPOIIOTEHHBIX sKosoruueckue mnpobnembl. CocylecTBOBaHHE NPUPOAbI H yenoBeuecTBa. CoxpaHeHHE
(bakTopoB Ha O0uopa3zHoOOpa3usi Kak OCHOBa ycToH4yMBOocTH Ouocdepbl. OcCHOBa palMOHAIBLHOTO 2
ouochepy VIpaBJICHUS] TPUPOIHBIMU pecypcaMH W HX HCHOJb30BaHUE. JlOCTIKEHHS OHMOJIIOTUH U
OXpaHa MPHUPO/IBL.
[TpakTrueckoe 3aHsaTHE (Ha BRIOOD MpErogaBaTeis) 2
Ne 12 «BnmsiHue npon3BOACTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKa

Tema 9.5. Copep:xanue yueOHOro MaTepuana 4/2

Biusaue connanbHo- | 310poBke U €ro cocTaBisiromue. GakTopsl, TOJ0KHUTEIHHO M OTPUIIATEIFHO BIHSIONINE HA

9KOJIOTUYECKUX opraHusM 4yenoBeka. [IpoGiiemMa TEXHOTE€HHBIX BO3JCHCTBUN Ha 3]I0pOBbE UEJIOBEKa
(bakToOpoB Ha (37eKTpOMarHUTHbIE TOJIsA, OBITOBask XWUMHUS, H30BITOUYHBIE ULIYMbI, paguanus M T.IL.). 5
3I0pOBbE YEJIOBEKA | AfanTanusi OpraHu3Ma 4esjoBeka K ¢akTopaM OKpyxkawomei cpeabl. I[IpuHIMIEL
dbopmupoBaHus 310poBhecOeperaromero nopeaeHus. Ousndeckass akTHBHOCTh M 3/I0POBbE.
buoxumuueckre acieKThl pallMOHATBHOTO TUTAHUS
JlaGopaTopHble 3aHATHS 2
Ne 3 «BnusiHue abuoTrueckux (pakTopoB Ha 4eIOBeKay» (B KaUeCTBE TPUITEPOB, CHUKAIOIIUX
paboTOCTIOCOOHOCTh, ~ WCHOJB30BATH  YCIOBUS  OCYIIECTBICHHS  MPO(ECCHOHATBLHOU
JeSTeTbHOCTH: IIIyM, TeMIIeparypa, pusnueckas Harpy3Ka u T.JI.)

Pa3neu 10. Cesiekiiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH 8/2
Tema 10.1. Conepxanue yueOHOro MaTepuasa 2/- OK-01, OK-02,
Cenexmus Cenekiusi Kak Hayka W Tpoliecc. 3apokKICHHE CeNeKInu U aomecTukanus. Ydenue H. U. OK-04, OK-07

KaK HayKa U npouecc | BaBuioBa o meHTpax MHOTrooOpasus M MPOUCXOXKJEHHS KyIbTYpPHBIX pacTeHuil. LleHTps 2

MPOUCXOXKIACHUA AOOMAIIHUX J>XHWBOTHBIX. COpT, mopoJia, HITaMM. COBpeMeHHI)Ie METOAbI
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cenekuuy. MaccoBblii M MHAMBUIYAJIbHBIM OTOOPBI B CEJNEKLIMU PACTEHUH MU >KUBOTHBIX.
Onenka sKkcTepbepa. BIM3KOPOJACTBEHHOE CKPEIIMBAHWE — WHOpUAWHT. YucTas JTHHHSL.
CkpemnBanue 4uCTbIX JUHMHA. ['erepo3uc, wunm rubpuaHas cwia. HeponcTBeHHoe
cKkpeurBanue — ayropuguHr. OtmanénHas rudpuanzanus U e€ ycnexu. VMCKyCCTBEHHBIN
MyTareHe3 U IOJYy4YCHHE IOJNMILIONIOB. JOCTHXKEHHUS CENeKLHMHM PACTEHUH, JKUBOTHBIX U
MHUKpPOOPIaHHU3MOB

Tema 10.2. Copep:xanue yueOHOro MaTepuana 2/-
OcHOBEI buorexHonorus Kak oOTpacib HIpPOM3BOJACTBA. ['€HHas WHXKEHepHs. OTambl CO3AHUA
OMOTEXHONIOrHH pexomOunanTHOU JIHK m Tpancrennbix opranmsmoB. Kierounas mxxenepus. Kierounsie
KYJIBTYpBI. MHUKpOKJIOHAIbHOE pa3sMHOXKEHUE pacTeHui. KnonupoBanue 2
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ATHYECKHE
npo6aemsl. 'MO — reneTndecku MOAU(PULIMPOBAHHBIE OPraHU3MBbI
Tema 10.3. Coneprxkanne y4eOHOro Marepuasia 4/2
buotexHnonoruu OCHOBHbIE HaNpaBJIEHUS] COBPEMEHHON OMOTEXHOJIOIUH B IPOPECCHOHATIBHOM 1€ATEIbHOCTH
B )KM3HU U NIPO(PECCUU | YeTOBEKA. Mertobl OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTMYECKMX M TIEHETHYEeCKMX »JKclepuMeHToB. [IpaBuna mnoucka u aHamusa 2
OMOAPKOJIOrMYEeCKO MH(pOPMaLMK U3 Pa3IMYHbIX MCTOYHHMKOB (Hay4Has M y4eOHO-Hay4dHas
JUTEpaTypa, cpesicTBa MaccoBoi MHGopMmaruu, cetb IHTepHET U apyrue)
[IpakTrueckoe 3aHsTHE
Ne 13 Keiicol Ha aHanu3 UHQOpPMALMKM O HAYYHBIX JOCTH)KEHUAX B O0JIACTU T€HETUYECKUX 2
TEXHOJIOTUH, KIIETOYHOI MHXKEHEPHUH, MUILEBBIX OMOTEXHOIOTHH.
Ne 14 3ammra keiica: mpeacTaBieHUE pe3yJlIbTaTOB pELIEHUS KEWCOB (BBICTYIUIEHHE C
MIPE3EHTALNEH )
Pa3nes 11. Pemienne keiicoB B 00;1acTH OMOTEXHOJIOTHI 4/2
Tema 11.1.1. Coneprkanne y4eOHOro Marepuania 4/2
ConuansHo- DTHYECKUE acTeKThl Pa3BUTHsI OMOTEXHOJIOTHI M MPUMEHEHUE UX B JKU3HU YeJIOBEKa, MOMCK 02
STUYECKHE ACHEKTL | | aHAIM3 nHGOpMallMl U3 pa3IMYHbIX HCTOYHUKOB (HayyHas M y4yeOHO-HayyHas 2 (())If(-(())il’ (())II<(-07’
OHOTEXHONOT Uit JTUTepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb IHTepHET u Apyrue) ’
[IpakTueckue 3aHATHS
Ne 15 Keiicel Ha aHanu3 uHGoOpMauu 00 ITUUECKUX acleKTaX pa3BUTUS OMOTEXHOIOTHH (110 2

MUHHU-TPYIIIAM).
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No 16 3amura keiica: TpenCTaBICHHUE PE3YJIbTATOB PEIICHUS KEHWCOB (BBICTYIUICHHE C
MIPE3CHTALNECH )

IIpomexxyTounasi arrecranus (mudpepeHIMpPOBaHHBIN 3a4eT)

Bcero:

78/22
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3. YCJOBUS PEAIM3ALINA YUEBHOI'O IIPEJMETA

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

VYyeOHasi ayquTopusl IJs 3aHATHI JIEKUMOHHOTO THIIA, 3aHATUH CEMHHApPCKOTO THIIA,
TPYNIOBBIX W WHAMBUIYAJIBHBIX KOHCYIBTAIllMH, TEKYIIETO0 KOHTPOJS W TMPOMEKYTOUHOU
aTTecTalluu, KypCOBOTO MPOCKTHPOBAHUS, CAMOCTOATEIHHON paboTsl Ne 208.

OcHoBHOE 000pyI0BaHUE:

- CTOJI IIpenoaBarens — 1 mir.

- CTOJIBI yUeHHUeckue — 19 mir.

- CTyJIbs — 25 WIT.

- Tocka MapkepHas — | mrT.

- Monwutop Philips 223v/ Monutop ASUS VP228DE — 13 mt

- [I5BM Universal D1\D2 — Core i3 8 O3Y 8GB, VGA 2GB — 13 it

- KinaBuatypa + mbiis Maime Logitech 8 — 13 it

- JTazepusiii UITY cranok GKTools GK-LM4545Pro - 1 mir.

- AHTHCTaTUYECKHI COOPOYHBIA CTOJ C 3a3eMJICHHEM — 2 MIT.

- [Ipoextop Benq MW550 — 1 .

- HoyrOyk Acer Aspire 3 1 mr.

- Y nmunurens HDMI curnana ORIENT VEO045 -1 mir.

- Dkpan st npoekTopa Cactus Wallscreen CS-PSW-187x332 1 .

- [Totronounoe kperenne Kromax PROJECTOR-300 -1 .

- Ka6ens HDMI Buro HDMI 1.4 -1 mrr.

- Kommytatop 16 port - 1mr

[lepeuens mporpaMMHOT0 OOecCTIeueHUsI:

- Microsoft Office Professional Plus

- Microsoft Windows 10 Professional

- Microsoft Visio

- Firefox

- Acrobat Reader DC

- Koncynprant I[mroc

- 7-Zip

- Gnu/Linux (Ubuntu)

- OpenOffice

- LibreOffice



Buptyanpabsie 1abopaTopHbIe M TpPAaKTHYECKHE PabOThI Ha YPOBHE CpPEIHEro OOIIero
obpasoBanus https://content.edsoo.ru/lab/subject/1/

3.2. UndopmanuonHoe odecneyenne o0yueHust

Ilepeuennb HCIOJIb3YyeMbIX HU31aHui, VIHTepHeT-pecypcoB, JAONOJHUTEIbHOI
JIMTEepaTypbl

OcHoBHas IuTEpaTypa:

1. buonorus. 11 kmacc (6a3oBbiii ypoBeHb) : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6moB [u ap.] ; mox pen. B. B. Ilaceunnka. — 5-¢ usn., crep. — Mocksa :
[Tpoceemenue, 2024, — 273 c. : un. — (Jlunus xuznn). - ISBN 978-5-09-103625-1. - Tekcer :
anekTpoHHbI. - URL: https://znanium.ru/catalog/product/2089931.

2. buonorus. 10 kmacc (6a3oBbiii ypoBeHb) : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; mox pen. B. B. [laceunuka. — 5-e uzn., ctep. — Mocksa :
[Tpoceemenue, 2024. — 223, [1] c. : un. — (JIuams xu3uu). - ISBN 978-5-09-103624-4. -
Teker : anekTponnbit. - URL: https://znanium.ru/catalog/product/2089928. — Pexxum jpocryma:

IO TTO/ITHCKE.

3. buosorusi :  y4eOHUK © TIPAKTUKyM JUISI CPEOHEro MpodecCHOHATBHOTO
obpazosanus / B. H. Speirun [u ap.] ; nox penakmueii B. H. Speiruna. — 2-e uzn. — Mockaa -
WznatenberBo FOpaiit, 2024. — 378 ¢. — (IIpodeccronanbaoe oopazoBanue). — ISBN 978-5-
534-09603-3. — Tekct : anexTpoHHsI // O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/511618.

4. buonorus. ba3oBblif n yrnyOnennslii ypoBHu: 10—I11 kmaccel : y4eOHUK st
cpennero oo6mero o6OpazoBanusi/ B.H.fpemrun [u  gp.]; mom oOmeid pemakiuein
B. H. Slpeiruna. — 2-e¢ usn., mepepab. m jom. — Mocka : M3marensctBo [Opaiit, 2024. —
380 c. — (OOGmeoOpa3zoBarenbhbiii  1uki). —  ISBN 978-5-534-16228-8. —  Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/530646.

5. O6yxoB, /. K. buonorus: kJIeTku U TKaHH : y4eOHOE MOCOOHE ISl CPeTHEro
npodeccuonanbHoro oopasosanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3n., nepepab. u
norn. —  MockBa: MamarensctBo  IOpaiir, 2024.— 358 c.— (IIpodeccronanbhoe
obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr : snekrpoHHbd // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/516336.

6. Jlannnkasi, T.B. buomnorus. TecTsl: yueOHOe TmOCOOME ISl CpPETHETO
npodeccuonansHoro obpazosanusi / T. B. Jlanunkas. — Mocksa : M3garensctBo FOpaiir,

2024. — 40 c. — (Ilpodeccnonanpaoe obpazosanue). — ISBN 978-5-534-14157-3. — Tekcr :
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https://znanium.ru/catalog/product/2089931
https://znanium.ru/catalog/product/2089928
https://urait.ru/bcode/511618

anexkTpoHHbd  //  OOpasoBarenpHas  miarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/519715.

1. KonnueB, A.C. MonekynsipHas Ouojorus: Yy4eOHUK JUIS  CpEIHEro
npodeccuonanbHoro oopasosanus / A. C. Konunues, I'. A. CeBactbsroBa, U. JI. [[BeTkoB. — 5-¢
u3a. — MockBa: UznmarensctBo  IOpaiir, 2024.— 422c.— (IIpodeccuonanbroe
obpaszoBanue). — ISBN 978-5-534-15005-6. — Texkcr : snexkrponHslii // OOpazoBaTenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/517368.

8. Monekynsapuas Ouosiorus. IlpakTtukym : ydeOHOe mocoOue Juisi CpeIHEero
npodeccuonanibHoro  obpaszoBanusi /  A.C.KonmueB [m  ap.]; moxg  pemakiuen
A. C.KonnueBa. — 2-¢ wu3n.— MockBa: MWsmarensctBo HOpaiit, 2024. — 169c.—

(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-12697-6. — Tekcr : 37eKTpOHHBIH //
OopasoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/517364.
HNuTepHeT-pecypcsl
http://school-collection.edu.ru/ - Eaunas xosmekius L[OP. IlpeamerHas KOJICKIHS
«buonorusy - HeHTpaTn30BaHHAasK KOJUICKIHSI IUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB
http://www.sbio.info - Hayuno-o0pa3oBarenbHblii moprai «Bcest Ononorus»
http://www.livt.net — DekTpoHHas WUIIOCTPUPOBAaHHAs JHIMKIONEAUs <« KuBbIe
CYILIECTBa»

http://www.paleo.ru/museum — IManeontonorunueckuii my3seit um. K0.A. Opnosa PAH.
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4. KOHTPOJIb U OHEHKA PE3YJIbBTATOB OCBOEHHUSA YYEBHOI'O IIPEJIMETA

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H.[CO6p330BaTeJ'II)HOI‘/'I JAUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 AUCLUUIUIMHAPHBIE Pe3yJIbTaThl, HApaBJICHHbIC HA (POPMHUPOBAHUE OOIINX

KOMITETEHIIMI 10 pa3/ieiaM U TeMaM COJIepKaHus yaeOHOTro MaTepuania.

Oomasi/npodeccuoHanbHast
KOMIMETEeHIUs

Pasznen/Tema

Tun OLIEHOYHBIX

MeponpusiTUsA

OK O01. BsiOupath cnocoOsr
pelieHus 3aja4
npodeCCHOHATLHON
JEeSATEIbHOCTH TPUMEHUTEIIBHO
K Pa3JINYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4, 95, 10.1, 10.2, 10.3,
11.1

Ob6cyxenue o Bonpocam
JEKUUU

Pa3pabotka rioccapus
3amnojaHEeHUe  CPaBHUTEJIbHBIX
TadJIUIL

TectupoBanue

YcTHbI onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMEHTOB, OHOJIOTUYECKOM
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpeacraBnenne pe3ysibTaTOB
NPaKTUYECKUX paboT
KoHnTponbHbie paboTh
Brimonnenne 3aJaHui
MIPOMEKYTOUHOM aTTeCTalluu

OK 02. UcnonszoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKyCCHS IO

COBPEMEHHBIC cpenctsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIIPOCaM JICKLUH

MOMCKa, aanusa | 71.73 81, 8.2, 9.1-9.3 BremosHenue u 3ammra

u MHTEPTIPETAMH | g 4 95 101 102 10.3 n1abopaTopHbBIX paboT

nH(popManuy, ' ’ ' ’ " | [IpencraBiaeHne  pe3yibTaTOB

u nH(pOpMaIMOHHBIE 111 MPAKTUYECKHUX padoT

TEXHOJIOTUU JIsI BBIIIOJIHCHUA Hpe}ICTaBHeHI/IG YCTHBIX

3a/1a4 npodeccuoHaNbHOM COOOIIIEHUH C Tpe3eHTalneH,

ACATCIIBHOCTHU MOATOTOBJICHHBIX I10 MEPEYHIO
HCTOYHHKOB,
PEKOMEHOOBAHHBIX
npenojaBaTenemM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPpOCaM

B3aMMO/ICHCTBOBATH u | 43,5154, 6.1-6.3, 7.1-7.3, | T€KIUH

paboTtatb B KOJUIEKTUBE U 8.1, 8.2, 9.1-9.3, [IpencraBnenue pe3ysbTaTOB
KOMaHE 9.4, 95 10.1, 102, 10.3, MPAKTUYECKHUX padoT

11.1
OK 07. ConeiictBoBats | Temsnr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue mo Bormpocam
COXpaHCHHUIO OKpyXatomen | 4.1-4.3, 5.1-54, 6.1-6.3, | JICKIHH
Cp€abl, pecypcoc6epe>1<eHmo, 7.1_7.3’ 8.1, 8.2, 9.1_9.3’ Pa3pa60TKa rjioccapus
MIPUMEHSITh 3HAHMA | 94 95 101 10.2. 10.3 3amnojIHEHUE  CPAaBHUTEIIbHBIX
00 W3MEHEHUH  KJIMMAara, ' ’ ' ' " | TaGumiy
MIPUHIIUTIBI OepexIIUBOTO 111 TectupoBanue
MPOU3BOJICTBA, AP (DEKTUBHO Y CTHBIN onpoc




JIEUCTBOBATH
B UPE3BbIYANHBIX CUTYyALUAX

JIMKTaHT Ha MCHOJIb30BaHUE
apryMEHTOB, OHOJOTHMYECKOU
TEPMUHOJIOTUU U CUMBOJIMKH
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBienue pe3ysbTaTOB
MPAKTUYECKUX paboT
KoHTponbHbIe paboThI
Brinonnenue 3amanmit
IIPOMEKYTOUYHOM aTTECTAllUU
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