MUHUCTEPCTBO HAYKWM M BBICIIETO OBPA3OBAHUS
POCCUNCKON OENEPAITAU
(hemepalibHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTEIBHOC YUPCKICHNE
BEICLICTO Of-)p‘d.’jUBi:l[l}i}{
«CAHKT-TIETEPBYPI'CKWM TOCY JAPCTBEHHBIM YHUBEPCUTET
ARPOKOCMHUYECKOI'O TIPUBOPOCTPOEHU SI»

DaKyJIbTeT CPERHEro IPO(ECCHOHATEHOIO 00pa3zoBaHns

¥ : EPUCIAK

1 (pa},(;sfi pTera CIIO, k. 1.1.
= C.JI Tlonskos
uroHs 2024 1.

PABOYAA IMMPOTPAMMA YUYEGHOT O ITPEAMETA

Buomornsa

IUL CIIELMANBHOCTH CPEIHEr0 NPo(eccHOHATBHOTO 00Pa30BaHMs

12.02.01 «ABHaLHOHHBIE MPUOOPEI M KOMILIEKCHD

O6beM yuyebOHOTO IpeaMeTa, 9acoB 46
VuedHkle 3aHITHS, YaCORB 46
B T.1. 1a0OpaTOPHO-IIPAKTHYECKHE 3AHATHS, TaCOB 16

Cankrt-Iletepbypr 2024



Pabouass mnporpamma yueOHOro mpexMera pazpaboTaHa Ha OCHOBE
DenepanbHOro  rocyAapcTBEHHOro  o0pa3oBaTeNBHOrO  cTaHmapra [0
CIIELAANBHOCTH  CPeAHEero Ipo(ecCHOHaNBHOro 00pa3opaHus

12.02.01 «ABHALIMONITEIE TPUOOPBI M KOMITTIEKCHI»

o HOUMEH OGNS CRETUARBROCHI () 3

a Takxke B cooTBeTcTBHH ¢ [Iprkazom MusoOpHayku Poceun ot 17.05.2012 Ne 413
«00  yreepacmuu  (CACPANBHON0  OCYIAPCTBEHHOrO  00Opa3soBaTENBHOrO

craHaapTa cpeanero oliiero o0pa3oBaHus».

PACCMOTPEIA 1 OJJOEPEIA PEKOMEITTOBAITA
lnknoroit koMEccHeH MeToauueckumM
eCTECTBEHHOHAYIHBIX JUCIHILIME H (H3HISCKOTO coBetoM (pakynwrera CI1O
BOCITHTAHHAS Ipotokon Ne 8 01.19.06.2024 r.
lpotoxon Ne 13 ot 13.06.2024 r. Ilpencenarens: f/:“/ /Ilexentgena C.M./

lIpencenarets: /Topbynora O.A./

Pazpaborunku:

baxvernera P.C., npenogapatesns BhICIIECH KBAJUPUKAIAOHHON KaTeropuu




COJEP)KAHUE

1. MACIIOPT PABOYEN ITPOI'PAMMBI YUEBHOI'O ITPEJIMETA
2. CTPYKTYPA U COAEPXXAHUE YYEBHOI'O IIPEJIMETA
3. YCJIOBUA PEAJIM3AIIMN YYEGHOI'O ITPEIMETA

4. KOHTPOJIb 1 OUEHKA PE3VJIbBTATOB OCBOEHUA YYEBHOI'O ITPEAMETA

15

16



1. ACIIOPT PABOYEM INPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
BUOJIOI'Us
1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI
Pabouas mporpamma yueOHOro mpeaMera SBJISETCS COCTAaBHOM YacThbl0 MPOrpaMMHO-
METOJUYECKOTO0  COMPOBOXKIEHHS  oOpaszoBarenbHo  mporpammbel  (OIl)  cpenmnero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA

no cnenuanbHocTh 12.02.01 «ABuaIoHHbIE TPUOOPHI U KOMILIEKCHD».

1.2. MecTo y4eOHOro npeaMera B CTpPyYKType IPpOrpaMMbl NOATOTOBKH CIENHAJINCTOB
Cpe/iHero 3BeHa
VYueOuslii penmer «buonorusy sBisercss yueOHbIM IpeaMeToM o01Ie00pa3oBaTeIbHOTO

1ukJia (0a30BbIi YPOBEHB).

1.3. llesin 1 3aga4uM y4eOHOr0 nMpeaMeTa, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOr0
npeaMera
1.3.1 Llean yuyeOHOrO npeamera
Conepkanrie mporpamMmbl  npeaMera «buonorusi» HampaBiIeHO Ha JOCTHXKECHUE
CIIEYIOIIUX IIeNIeH:
— OBIIQJICHHE OOYYAIONIMMUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHHU3aIiH
JKUBBIX CHCTEM pa3HOTO paHra U MPHOOpEeTeHHWE YMEHUU HCIONb30BaTh JTU 3HAHHS IS
TPaMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB >KMBOW MPHUPOABI U PEUICHHS Pa3THMYHBIX

YKU3HEHHBIX TTPOOJIEM.

1.3.2 IInanupyemsble pe3yJibTaThl 0CBOCHHA YU4eOHOro npeamera B cooTBeTcTBrU ¢ PI'OC

CIIO u Ha ocuoBe PI'OC COO

Ko u Inanupyemble pe3yJibTaThl 0CBOEHHS THCIHITHHBI
HAMMEHOBaHHe
(dopmupyemMbIx Oo0mmue JuMCHMILIMHAPHBIE
KOMIIeTeH U

OK 01. Beibupats
CHOCOOBI PelIeHHsI
3aj1a4
poheCCHOHATBHOM
JIeATENEHOCTH
MPUMEHUTENBHO K
Pa3IHIHBIM
KOHTEKCTaM

B yacTu TpyA0BOro BOCIUTAHMS:

- TOTOBHOCTb K TPYly, OCO3HAHUE
[EHHOCTH MacTepCTBa, TPYIOII00HE;

- TOTOBHOCTb K aKTHUBHOMH 1€ TETbHOCTH
TEXHOJIOTUYECKOHN U COLIMAIbHON
HaIpaBJIEHHOCTH, CHIOCOOHOCTH
WHUIIUHUPOBATH, IJIAHUPOBATH U
CaMOCTOATEIbHO BBITNIOJHATH TAKYHO
JIeSITETIbHOCTD;

- HHTEpEeC K Pa3InYHBIM chepam
npodeccHoHAIBHOM eI TeILHOCTH,
OBilaieHre YHUBEPCAIBHBIMU y4eOHBIMU
[M03HABATEIbHBIMU JIEUCTBUAMU:

a) 0a30BbIe JOrHYeCKHe NeiiCTBUS:

c(OpPMUPOBAHHOCTD 3HAHHUIT O MeCTE U
PO OHUOJIOTHH B CUCTEME HAYYHOTO
3HaHUs; PYHKIIMOHAIBLHON IPaMOTHOCTH
YeNIoBeKa JJIs PEIICHUS KU3HCHHBIX
npooeM;

c(OpMHUPOBAHHOCTh YMEHHS PACKPhIBATh
COJIepIKaHNe OCHOBOIIOJIATAOIINX
OHMOJIOrMYECKUX TEPMUHOB M TIOHSTHIL:
’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHH3M,
BHJI, TIOMYJISIINS, SKOCUCTEMA, OUOTIEHO3,
ounocdepa; merabosn3M (0OMEH BEIIECTB
U TIpEeBpAIICHUE YHEPTHH), TOMEOCTa3
(camoperyisinus), OnocuHTe3 Oernka,
CTPYKTYpHasi OpraHU3aIHs KHBBIX
CHUCTEM, TUCKPETHOCTh, CAMOPETYJISIIHSA,




- CaMOCTOSTENBEHO (HOPMYyITHUPOBATH U
aKTyaJIM3UPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIH MPU3HAK
WA OCHOBAHUS JIJIsl CPABHEHUS,
Kaccu(puKauu 1 0000IeHIS;

- OIpeAeTATh NN AeATeIFHOCTH,
3aJaBaTh MapaMeTPhl U KPUTSPHH UX
JTOCTHIKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B PACCMATPHUBACMBIX
SIBIICHHSX;

- BHOCHUTH KOPPEKTHUBBI B JICATCIBHOCTS,
OIICHUBATh COOTBETCTBUE PE3yIHTATOB
EIISIM, OIICHUBATh PUCKH ITOCIICICTBHIHA
JIESITeTTbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIUICHHUE TIPH
pelIeHnH )KU3HEHHBIX IPobiIeM

0) 0a3oBbIe HCCAEN0BATEILCKIE
JelcTBHUA:

- BJIaJICTh HaBbIKaMH yqe6Ho-
HCCJIEI0BATENIbCKOM U POEKTHOM
JACATCIbHOCTH, HABbIKAMU pa3pCIiCHUA
npooeM;

- BBISIBJIATH TIPUYAHHO-CIICCTBEHHBIE
CBSI3U U aKTyaJIN3UPOBATh 3a7ady,
BBIJIBUTATh TUIIOTE3Y €€ PeIICHUs,
HaXOJIUTh apTyMEHTHI JJIS TOKa3aTeIhCTBA
CBOWX YTBEp)KIICHHI, 33/1aBaTh MTapaMeTpPhI
U KPUTCPUH PEIICHIS,

- AHAJIU3UPOBATH NOJIYYCHHBIC B XO/I€
peIlICHHS 3a]aul Pe3yJIbTaThl, KPUTUICCKH
OLICHUBATH UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATHL UBMCHECHUE B HOBBIX
YCIIOBUSX;

- YMETH NICPCHOCUTH 3HAHUA B
MMO3HABATENFHYIO U TIPAKTHIECKYIO
00J1aCTH KU3HENEATSIFHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JacTeH;

- BBJIBUTATh HOBEIC UJCH, IIPEJIaraTh
OPpHUTMHAJIBHBIC TOAXOAbI U PEIICHUS

- CIIOCOOHOCTh UX MCTIOh30BAHMS B
[IO3HABATEJILHON U COLMAJIBHOM NPAKTUKE

CaMOBOCIIPOU3BEICHHE (PENPOIYKIIHS),
HACJIEICTBEHHOCTh, U3MEHUNBOCTb,
9HEPro3aBUCHMOCTb, POCT U Pa3BUTHE,
YPOBHEBast OpraHNU3AIHS;
c(hOpMUPOBAHHOCTb YMEHUS PaCKPHIBATh
COJIep’KaHNE OCHOBOTIOJIATAIOIINX
OMONIOTMIECKUX TEOPHH U THIIOTE3!
KJIETOYHOM, XpOMOCOMHOM, MyTallMOHHOM,
SBOJIIOLUOHHOM, IIPOUCXO0XKICHUS KU3HU U
YeJIOBeKa;

c(OpMUPOBAHHOCTH YMEHHS PaCKpHIBaTh
OCHOBOIIOJIAraroNIe ONOJIOTHYECKHE
3aKOHBI ¥ 3akoHOoMepHocTH (I'. Menners,
T. Moprana, H.J1. BaBunosa, J. ['exkens,
®. Mromnepa, K. bapa), rpanumsr nx
MPUMEHUMOCTH K XHUBBIM CHCTEMaM;
MpUOOpETEHNE OMBITA TPIMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOTO MTO3HAHM,
HCTIONIb3YEMBIX B OMOJIOTHH: HAOIIOACHNS
Y OTHCAHUS KUBBIX CUCTEM, IPOLIECCOB U
SIBJICHUI1; OpraHMU3aliy ¥ IPOBEICHUS
OGHOJIOTNYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKCHUS THIIOTE3, BBISIBICHUS
3aBUCHMOCTH MEX]y UCCIIEAYEMbIMU
BEJINYNHAMH, OOBSCHEHUSI MOTYYCHHBIX
pe3ynbTaToB U (YOPMYNNPOBAHHUS BEIBOIOB
C MCTIOJIb30BAHNEM HAYYHBIX TIOHATHH,
TEOpHH U 3aKOHOB;

c(hOpPMUPOBAHHOCTH YMEHHUS BBIJICIATD
CYIIECTBEHHbIC IPU3HAKH BUPYCOB,
KJIETOK POKAPHOT ¥ DYKapHUOT;
OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, BUIOB, OMOT'COIICHO30B U
9KOCUCTEM; OCOOCHHOCTH MPOLIECCOB
oOMeHa BeIIECTB U MPEBpalleHHs JHEPTHU
B KJIeTKe, ()OTOCHHTE3a, IJIACTHYECKOTO U
SHEPreTHUECcKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, Mel03a, OTIOAOTBOPEHNS,
Pas3BUTHS U Pa3MHOXCHUS,
WHJIMBHUYaJIbHOTO Pa3BUTHS OpraHn3Ma
(oHTOTCHE3a), OOPHOBI 3a CYIIIECTBOBAHNE,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus,
MPUCTIOCOOIEHHOCTH OPTaHM3MOB K Cpeie
o0OHUTaHMs, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AaHTPOIIOTCHHBIX U3MEHEHNH B
9KOCUCTEMaX CBOEU MECTHOCTH,
KPYrOBOPOTa BELIECTB U MPEeBpalleHHe
sHepruu B Ouocdepe;

c(hOpMUPOBAHHOCTH YMEHUS pelaTh
Ouoyornveckue 3a1avn, COCTaBIATh
TeHOTHITNYECKUE CXeMbI CKPEIINBaHHS
JUISl pa3HbIX TUIIOB HACJIE{OBAHUS
MPU3HAKOB Y OPIaHU3MOB, COCTABIISTh
CXEMBI NIePeHOCca BEIECTB M SJHEPTHU B
sKocucTeMax (1€ MUTaHUs, TUILEBbIE
CEeTH)

OK 02.
Hcnonb3oBath
COBpEMEHHbBIE
Cpe/CTBa OUCKa,
aHanM3a u
HHTEPIIPETALNH
nHdopmanuu u

B 06J1acTH HeHHOCTH HAYYHOI'0
NMO3HAHUS:

- cOPMUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU M OOILECTBEHHON
MPaKTHKH, OCHOBAHHOTO Ha JIajore

c(hopMHPOBAHHOCTh YMEHUH KPUTHIECKU
OIICHUBATh HH()OPMAIIHIO OHOJIOTUIECKOTO
coJiep KaHus, BKIIOYAIOIYIO
TICEBJIOHAYYHbIE 3HAHUS U3 Pa3TUIHBIX
HMCTOYHUKOB (CpeAcTBa MacCOBOM
HHPOPMALNH, HAYIHO-TIONYJISIPHBIE
MaTepHUalibl); HHTEPIPETUPOBATh




nH}opMannoHHbIE
TEXHOJIOTUH JJIS
BBINIOJIHEHUS 38124
po¢eCCHOHATBHOM
JesATEIEHOCTH

KYJIBTYP, CHOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MECTa B IIOJHKYJIBTYPHOM MHPE;

- COBEpILECHCTBOBAHHUE SI3BIKOBOH H
YHUTATEIBCKON KYJIBTYpHI KaK CpeICTBa
B3aMMOZACHCTBHS MEXAY JTIOABMH U
MO3HAHHS MUPA;

- OCO3HaHHUE LIECHHOCTH HAy4YHOH
JeATEeIbHOCTH, TOTOBHOCTh OCYILICCTBIISATh
MPOSKTHYIO U HCCIIECI0BATEIbCKYIO
JeATEeIbHOCTh HHINBUIYATbHO U B
rpymre;

OBnajieHie YHUBEPCANbHBIMU YUCOHBIMU
MO3HABATEIbHBIMU ACHCTBUAMH:

B) pa0dora ¢ uHpopmanueii:

- BJIJICTh HaBBIKAMU IIOJTyYCHUS
UH(POPMALUH U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATD
THIOKCK, aHAJIN3, CHCTEMAaTU3aLHUIO U
MHTEPIPETALHI0 HHPOPMALIHH Pa3TMIHBIX
BUIOB U (hOpM TIpeiCTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IHYHBIX
(dhopMaTax ¢ y4eTOM Ha3HAUYCHUS
nH(OpMaLUK U LIENeBOH ayTUTOPHUH,
BBIOHMpast ONTHMANIBHYIO opMy
NpEICTaBICHHUS M BU3YaIH3allHy;

- OLICHUBATH JOCTOBEPHOCTD,
JETUTUMHOCTD MH(POPMALH, ee
COOTBETCTBHE NMPABOBBIM U MOPAJbHO-
9THYECKUM HOpMaM;

- UCIIONIB30BATh CPEACTBA
MH(OPMALMOHHBIX © KOMMYHUKAIMOHHBIX
TEXHOJIOTHH B PCUICHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX 1 OpraHru3alluOHHBIX
3aJa4 ¢ coOIroieHneM TpeOoBaHMi
OPTOHOMHUKH, TEXHUKH OE30IaCHOCTH,
TUTHEHBI, PeCypcocOepexeH s, PaBOBBIX
Y STUYECKUX HOPM, HOPM
HHPOPMAIMOHHON 0€30MTaCHOCTH;

- BJIAJICTh HABHIKAMH PACIIO3HABAHUS U
3aI0UTHl HHYOPMALHHU, HHPOPMALHOHHON
0e30MacHOCTH JIMYHOCTH

9THYECKUE ACTICKTHI COBPEMEHHBIX
HCCIIeIOBAaHMIT B OMOJIOTHH, MEAULINHE,
OHMOTEXHOJIOTHH; pacCMaTPHBATh
ri100abHBIE KOJIOTHIECKIE IPOOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10
OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3HULHUIO;

cOpMHPOBAHHOCTh YMEHHIA CO3/1aBATh
COOCTBEHHBIE MTICHMEHHBIC U YCTHBIC
coO0OIIIeHNs] Ha OCHOBE OMOJIOTHYECKOM
uH(bOPMALIUK U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCIHOJIb30BATh MOHSITHITHBII
anmapar GHOJIOruH

OK 04. D¢pdexruBHO
B3aMMOJIEHCTBOBATH
u paboTath B
KOJUIEKTHUBE U
KOMaHjIe

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH M CAMOOIIPEACIICHHIO;
-OBJIa/IHHE HABBIKAMHU Y4eOHO-
HCCIIEI0BATENIbCKOM, IIPOEKTHOU U
COLIMAJIBHOM JEATEIbHOCTH;

OBJjajieHne YHUBEPCATbHBIMHI
KOMMYHHMKATHBHBIMH J1eHCTBUSIMMH:

0) coBMecTHAasN 1eATeJIbHOCTD !

- IOHUMAaTb U UCIIOJIb30BaTh
MpeuMyIlIecTBa KOMaHIHOU U
WHIUBUAYAILHOU pabOTHI;

- IPUHUMATh LIeJIM COBMECTHOM
JIeSITEIbHOCTH, OPTaHU30BBIBATH U
KOOPJAMHUPOBATh IEHCTBUSA 110 €€
IOCTWIKEHHIO: COCTABIIATH IUIAH JICMCTBUH,
pacnpenensTh pojau ¢ y4eTOM MHEHUH
YYaCTHHKOB 00CYXIaTh Pe3yIbTaThI
COBMECTHOH paboThI;

- KOOPAMHUPOBATD U BBITIOJHSTE PabOTy B
YCIIOBHUSIX peaibHOr0, BUPTYaIbHOIO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;

proOpeTeHNE OIBITa TPUMEHECHUS
OCHOBHBIX METOJIOB HAYYHOTO MO3HAHUS,
WCTIOJIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS
Y OTIMCAHUS )KUBBIX CHCTEM, TIPOIIECCOB U
SIBJICHUH; OPTaHU3AINH U TIPOBECHUS
OHMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBIDKEHHUSI TUIIOTE3, BBISBIICHHS
3aBHCUMOCTH MEX]Y UCCIICTYCMBIMH
BETMYMHAMH, OOBSICHEHUS TTOTyISHHBIX
Pe3yIbTaTOB U (POPMYITHPOBAHUS BHIBOIOB
C HCITOJTb30BAHUEM HAYYHBIX IMOHATHH,
TEOpUi U 3aKOHOB




- OCYIIECTBIISATh TO3UTUBHOE
CTpaTeruueckoe MOBeIEHUE B Pa3IMIHBIX
CUTYaIUAX, IPOSIBIIATH TBOPYECTBO H
BOOOpakeHUe, OBITh MHUITHATUBHBIM
OBJiaieHne YHUBEPCATIBLHBIMH
pPeryJIiTUBHBIMH JICHCTBUSIMU:

) NpUHSITHE ce0sl M APYTHX JIIO/Ieil:

- MPUHUMATh MOTUBBI U apTYMCHTBI
JIPYTHX JEOJICH MPH aHAIN3E PE3yIbTaTOB
JIEATEIIBHOCTH,

- MPU3HABATH CBOC MPABO U MPABO APYTHX
JII0JICH Ha OIHNOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATH MU C
MIO3HIINH IPYTOTO YeIIOBEKa

OK 07.
CopneicTBOBaThH
COXPaHCHHIO
OKpY’KaroUleil cpeapl,
pecypcocOepekeHuto,
TIPUMEHSTH 3HAHUSL
00 U3MEHEHUH
KiIuMmara, l'[pI/IHIlI/IHI)I
OCpPEIKITUBOTO
MIPOU3BOJICTRA,

s peKTUBHO
JIeficTBOBAThL B
Ype3BBIYaiHBIX
CUTYAIHIX

B o0s1acTH 3K0J10rH4eCKOro
BOCIIMTAHUSA:

- c(hOPMHPOBAHHOCTB 3KOIOTHIECKOI
KyJBTYpBI, IOHUMaHUE BIHSAHUS
COLIMAIBHO-D)KOHOMHYECKHX IPOLIECCOB Ha
COCTOSIHUE NPUPOJTHON ¥ COLUAIBHON
Cpelbl, OCO3HaHHUE INI00aNbHOTO
XapakTepa 9KOJIOIMYEeCKUX MPOobIIeM;
- MIJIJAHUPOBAHHE U OCYIIECTBICHUE
JIEWCTBUI B OKpY’KaroIlel cpeie Ha
OCHOBE 3HaHHUS LieJIed yCTONYUBOIO
pa3BUTHS 4EIOBEUECTBA;

AKTHBHOE HETPUSTUE IEHCTBUH,
MPHUHOCALIMX BPEJ OKpPYKaIOIIel cpene;
- YMEHHE IPOTHO3UPOBATh
HEOIaronpuATHHIC YKOIOTHIECKHE
HNOCHEACTBHS MPEAIPUHIMAEMBIX
JIEHCTBUY, NIPENOTBPAILATD UX;

- paclIMpCHUC OIbITA ACATCIbHOCTH
9KOJIOTMYECKOH HANPaBICHHOCTY;

- OBJIaJICHHE HABBIKAMH y4eOHO-
HCCIIEI0BATENIbCKOM, IIPOEKTHOU U
COLIMAJILHOM JESITEJIbHOCTH

c(hOpMHUPOBAHHOCTE YMCHHS TPUMEHSTH
MIOJTy9YCHHBIC 3HAHUA VIS OOBSICHEHHS
OHMOIOTHYECKHX MTPOIECCOB U SBJICHUH,
JUTSA IPUHATHS MIPAKTUIECKUX PEIICHUH B
MTOBCEIHEBHOM XKI3HHU C IIEITHIO
obecrieueHHs 6€30MACHOCTH CBOCTO
3I0OPOBBS U 3[I0POBBS OKPYIKAFOIIIX
mojei, cobmoaeHus 370poBoro obpasza
JKU3HU, HOPM I'PaMOTHOI'O ITOBCACHUA B
OKpy>Karouiei IpupogHOH cpene;
IIOHUMAHUC HeO6XOI[I/IMOCTI/I
WCTIONB30BaHUS TOCTIDKEHUH
COBPEMCHHOW OMOJIOTHH H
OMOTEXHOJIOTHH IS PAIlHOHAITBHOTO
MIPUPOAOTIOIH30BAHUS




2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

au¢depeHIMPOBAHHOIO 3a4eTa BO 2 ceMecTpe

O0bem yueOHOTO nmpeamera 46
O0beM yueOHBIX 3aHATHH 46
B TOM YHCIIE:
TEOPETHYECKOE 00yUCHUE 30
1a00PaTOPHO-TIPAKTUYECKUE 3aHATHUS 16
KoncyabTanuu -
IIpomeskyTouHnas aTrrecTaums B dopme KOMILJIEKCHOTO -




2.2. TemaTnyeckuii IJIaH U copep:xanue yueoHoro npeamera BUOJIOI' UL

HaumeHoBaHMe pa3ae/ioB Copep:xaHue yuedOHOro MaTepuaJia (0CHOBHOe H NPO(deccHOHATHLHO-OPHEHTHPOBAHHOE), 1a00paTOPHBIE Oo0bem | ®opmupyemble
H TeM NPAKTHYECKHUE 3AHATHUS, IPHUKJIAJAHONH MOAYIb (MIPH HAJTUYHMH) YacoB | KOMIIETCHUHUH
1 2 3 4
Paspnea 1. Kinerka — CTPYKTYPHO-(DYHKIMOHAJIbHASI AMHUIA )KMBOT'0 8
Tema 1.1. OcHOBHOE coJepKaHHE 2
buosornst kak Hayka. Teoperuyeckoe o0yueHue: 2
O6mas xapakTepucTuka | CoppeMeHHBIE OTPACIH GHONOTHYECKHX 3HaHHiT. CBA3bh GHONOTHY C APYTHMH HayKaMH: OHOXHMHS, GHO(H3NKA, OK 02
KU3HU OnonuKa, reHoreorpadus u ap. Porbs 1 MecTo Gnosioruy B GOpMUPOBAHIH COBPEMEHHON HAyYHOW KapTHHBI MHPA.
YpoBHU OpraHu3anuy KUBoH MaTepun. OOIas XapakTepUCTHKA KI3HH, CBOWCTBA )KUBBIX CHCTEM. XUMHIECCKUH
COCTaB KJIETOK
Tema 1.2. OcHOBHOE coJep:KaHHe 6
CrpykTypHO- Teopernueckoe o0y4eHue: 1
byHKUHOHAIBHAS Knerounas teopus (T. LlIBann, M. lllneiinen, P. Bupxos). OcHOBHbIE OIOKEHHSI COBPEMEHHOI KIETOYHOH
OpraHusanus RJIeToK Teopuu. THUIBI KJIETOYHON OPraHU3aLMU: TPOKAPUOTUYECKUN U 9yKapHOTHUEeCKU. O JHOKJIETOUHBIE U
MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHne MpoKapHOTHIECKOH KiIeTkH. CTpoeHHe 3yKapHOTHIECKOH KIICTKH.
HexuieTounble hopMbl JKH3HU (BUPYCHI, OakTeprodaru)
JlaGopaTopHble 3aHATHUS: 1
ITpuobperenue onbITa MPUMEHEHNS TEXHUKH MUKPOCKOIIMPOBAHUS ITPH BHITIOJIHEHUH Ta00OPaTOPHBIX paboT: OK 01.
Jlaboparopnas OK 02.
1. Jlaboparopuas pa6ota «CTpOEHHUE KIETKH (PACTEHHS, KUBOTHEIE, TPHObI) ¥ KIETOYHBIE BKIFOYEHUSI OK 03.
(kpaxmai, KapOTHHOH/IBI, XJIOPOIUIACTHI, XPOMOIIIACTHI )»
[MoaroroBka MUKpoONpenapaToB, HAOIIOIEHNE C TIOMOIIBIO0 MUKPOCKOTIIA, BBISIBICHHUE Pa3IMuUi MEXITy
n3y4aeMbIMH 00beKTaMu, (POPMYJIMPOBaHKE BBIBOJIOB
IIpakTHyeckue 3aHATHA: 1
Bupychsbie u 6akTepranbhble 3a0oneBanus. OOIe NPUHIIUIIBI HCIIOJIB30BaHMS JIEKAPCTBEHHBIX BEIECTB.
OcoOeHHOCTH ITPUMEHEHHSI aHTHOMOTHKOB. [IpesicTaBienue yCTHBIX COOOIIEHHH C pe3eHTaIueH,
MOJITOTOBJICHHBIX 110 NIEPEYHIO HCTOYHUKOB, PEKOMEHJOBaHHBIX ITPENO1aBaTeNIeM
Tema 1.3. CTpyKkTypHO- OcHOBHOE coJepKaHHe 4
(pyHKIMOHAILHBIE Teopernueckoe o0yuenne: 1
dakrops! XpomocomHuas teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBINH Ha0Op KJIETOK, TOMOJIOTHYHBIE U OK - 01
HACJeACTBEHHOCTH HErOMOJIOTMYHBIC XPOMOCOMBI, TAIUIOMTHBIN U IUILIOWAHKI Habop. HyxienHossie kucnoter: JJHK, PHK OK - 02
HaXOXJICHHE B KJIETKE, UX CTpOeHUE U PyHKIMU. MaTpU4HbIE IPOLIECCH B KJIETKE: peIUIMKaIus, OnocHHTe3 Oernka,
penapauus. ['eHeTnueckuii Ko U €ro cBOMCTBa
IIpakTHyeckne 3aHATHA: 1




Pemenue 3ama4 Ha onpeseneHne nNocae0BaTeIbHOCTH HYKJICOTUI0B, aMUHOKHUCIIOT B HOPME U B CiIydae
HM3MEHEHHUs MociieoBaTeabHOCTU HyKieoTnnoB JJHK

Tema 1.4. OcHoBHOE coep:kaHue 2

OO0MeH BewiecTB 1 Teopernueckoe o0yyeHue: 2 OK - 02

npeBpauienue 3Hepruu B | [Tonstre MeTabonn3M. ACCHMIIISIINS U AUCCUMIISIINS — ABE CTOPOHBI MeTabonn3Ma. THrel oOMeHa BemecTs:

KJIeTKe aBTOTPOQHEIIN U TeTepoTPO(HBIN, a3pOOHEIH 1 aHadpoOHBIN. [InacTudecknit ooMeH. PoTtocuHTEe3. XeMOCHHTE3

Tema 1.5. ’KuzHeHHbIH OcHoBHoOE coep:kaHue 2

HUKJ KJIeTKH. MuTo3. Teoperuueckoe o0yueHue: 2 OK - 02

Meiio3 Knerounsiii uki, ero nepuoasl. MUTO3, €ro CTaguy U MPOUCXOIIINE IpoLecchl. bronormueckoe 3HaueHNE OK -04
MuTo3a. Melo3 u ero craguu. [loBegenue xpomocoM B Meiioze. Kpoccunrosep. buonoruueckuii cMpici Meiiosa

KonrpoabHnas padora MonexynspHbIil ypOBEHb OPraHU3aLUU JKUBOTO 1

Pa3gen 2. Ctpoenne u pyHKIMH OpraHu3mMa 20

Tema 2.1. Ctpoenue OcHoBHoOe coep:kaHue 1

opraHusMa Teoperuueckoe o0yueHnne: 1 OK-2
MHOTOKIIETOYHbIE OPTaHU3MBI. B3aMOCBA3b OPraHOB 1 CHCTEMBI OPI'aHOB B MHOTOKJIETOYHOM OpPTaHH3ME. OK-4
I'omeocTa3 opranu3Ma M ero nojiepkaHue B MPOIECCe KU3HEASSTENbHOCTH

Tema 2.2. OcHOBHOE coJepKaHHE 2

®opMBbI PA3MHOKEHUS Teopernueckoe o0yueHue: 2

OpraHusMoB ®opmBbl pa3MHOKEHHUS OpraHu3MoB. becrosoe 1 monoBoe pa3sMHOXKeHUE. Buibl 0ecrionoro pa3MHOKEHNS. OK - 02
INonoBoe pasmHokeHue. 'amerorenes y >kuBoTHBIX. Criepmarorenes u oorene3. CTpoeHHe MOJIOBBIX KIETOK.
OmonoTBOpEeHNE

Tema 2.3. OcHoBHOE coiep:kaHue 2

OHTOreHe3 pacreHuii, Teopernueckoe o0yueHue: 2 OK - 02

JKUBOTHBIX U YeJIOBEKA WunuBuayansHoOe pa3BUTHE OPraHU3MOB. OMOpuoreHes u ero craauu. [loctamOprnonansHelii nepuon. Craanu OK - 04
MOCTIMOPHOHAIBEHOTO Pa3BUTHUS Y XXMBOTHBIX U yenoBeka. [Ipsmoe u Henpsimoe pa3Butue. bruonornueckoe
crapeHue u cMepTb. OHTOreHe3 pacTeHuit

Tema 2.4, OcHOBHOE coJiep:KkaHne 4

3aKoHOMEpPHOCTH Teoperuueckoe odyueHue: 2

HacJIeI0BAHUA OCHOBHBIE TTOHATHSA TeHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHs! [. Mennaenst (MoHOTHOpHIHOE U OK - 02
MTOJIMTHOPHUIHOE CKpeniBanne). B3anMoaelicTBre reHoB OK - 04
IIpakTHyecKue 3aHATHS: 2
Pemenune 3a1a4 Ha ONpEACICHUC BEPOATHOCTU BO3SHUKHOBCHUA HACICICTBECHHBIX ITPU3HAKOB ITPXU MOHO-, TU-,
HOHHFI/IGPI/I}IHOM 1 AHAJIM3UPYIOIEM CKPCITUBAHNHN, COCTABJICHUC I'CHOTUINYCCKUX CXEM CKPEIIVMBAHUA

Tema 2.5. CuenjieHHoe OcHOBHOE coJep:KaHHe 4

HacJleJ0BaHue NPU3HAKOB | TeopeTruuyeckoe 00yueHune: 2 OK - 01
3akonsl T. Moprana. CrerieHHOe HacIeJOBaHHE TEHOB, HapyIlIeHne cuerenus. HacienoBanne npusHakos, OK - 02
CICIUICHHBIX C TI0JIOM
IIpakTHYecKHe 3aHATHS 2
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Pemenue 3amau Ha OIPCACIICHUE BEPOATHOCTH BO3SHUKHOBCHMS HACJICACTBCHHBIX IPHU3HAKOB MIPU CUCTIJICHHOM
HacJICOJOBAHNUHN, COCTABJICHNE N'CHOTUNINICCKNX CXEM CKPCIINBAHUA

Tema 2.6. OcHoBHOE coep:kaHue 4
3aKoOHOMEpPHOCTH Teoperuueckoe o0yuenue: 2
U3MEHYMBOCTH W3mMeHIMBOCT MPU3HAKOB. BUbI N3MEHUNBOCTH: HAC/IEACTBEHHAS M HCHACJICACTBEHHAsL. 3AKOH TOMOJIOTHIECKUX
psnoB B HaciencTBeHHOU m3MeHguBocTH (H.J. BaBumnor). MyrannonHas Teoprs M3MEHIYUBOCTH. Buapl MmyTanmit OK - 01
U IPUYHHBI NX BO3HUKHOBEHUs. KapuoTumn denosexa. HacnencTBeHHbIe 3a0051eBaHus yenoBeka. | eHHbIE U OK - 02
XPOMOCOMHBIE O0NIE3HH YeI0BeKa. bonesHu ¢ HacieAICTBEHHO! MPEAPacIoN0KEHHOCThI0. 3HAUEHHE MEAUIITHCKON OK - 04
TCHETHKHU B MPEAOTBPALICHUH U JICICHUH T€HETHUECKHX 3a00I€BaHMI YeI0BEKa
IIpakTHyecKkHe 3aHATHA: 2
Pemenve 3aga4 Ha onpeeNiCHUE TUIIA MYTALUK TIPH NTepeiade HACIeACTBEHHBIX IPU3HAKOB, COCTABICHHUE
TCHOTHIIMYECKUX CXEM CKpPCIIUBAHUS
KontpoabHnas padora 3aKoHbI HACIEICTBEHHOCTH U M3MEHUYNBOCTH 2
Paspen 3. Teopust 3Bosroun 6
Tema 3.1. UcTopus OcHoBHoOe coiep:kaHue 2
3BOJIIOLHOHHOrO yuyeHusl. | Teopernyeckoe ofyueHue: 2
Mukpo3BoJionus [TepBsie 3Bomronnonnbie koruenuuu (JK.b. Jlamapk, XK.JI. Broddon). DBomronmonnas reopus Y. lapsuHa.
CuHTeTHYeCcKast TEOpHs SBOJIOINHU U €€ OCHOBHBIE MOJIOXKEHHMS. OK - 02
Muxpossomonys. Ilonymsmus Kak aieMeHTapHas eINHUIIA YBOJIIOIHH. | eHeTn4eckre OCHOBBI IBOJIOIIH. OK - 04
OnemeHTapHbIe (akTopsl 3BoOIMY. EcTecTBEHHBIN 0TOOP — HANPABIISAIOMINIT (HPAKTODP IBOJIIOLHH.
Bunoobpa3oBanue Kak pe3yabTaT MHKPO3BOIIOLNU
Tema 3.2. OcHOBHOE coJiep:kaHue 2
Maxkpo3Boonus. TeopeTuueckoe odyueHue: 2
BosHukHOBeHME M Maxponsposronusa. @opMel 1 OCHOBHBIE HanpasiieHHs MakposBoironuu (A.H. CeseprioB). [lytu goctmxenus OK - 02
pa3sBUTHE JKM3HU HA Ouonorundeckoro nporpecca. CoxpaneHue OnopasHooOpasus Ha 3emiie. OK-03
3emae I'mnoTe3sl 1 TeopuK BOSHUKHOBEHHMS JKM3HU Ha 3emute. [TosiBeHIEe EepBHIX KIETOK U MX 3Boonus. [IpokaproTsl
1 9yKapHOTHL. [Iponcx0k/IeHne MHOTOKJICTOUHBIX OPraHn3MOB. BOSHUKHOBEHNE OCHOBHBIX IIAPCTB DYKApHUOT
Tema 3.3. OcHoBHOE coiep:kaHue 2
IIponcxoxnennedenopexa | Teopernyeckoe 0oyueHue: 2
— aHTPOIOTeHe3 AHTpononorust — Hayka o yenoBeke. CHcTeMaTHuecKoe MoJjIoKeHHe denoBeka. CXOCTBO M OTIMYHS YEIOBEKa C OK - 05
XKHUBOTHBIMH. OCHOBHBIE CTaJIMM aHTPOIIOTeHE3a. DBOJIIOIMS COBPEMEHHOT'0 YeJIOBEKa. OK - 06
YenoBeuyeckne packl U UX €IMHCTBO. Bpemst u myTH paccesieHus denoBeka 1o miaHere. [IpucnocodieHHOCTD
YeJIOBEeKa K Pa3HBIM YCIIOBHUSIM CPEbI
Pa3gen 4. dxonorus 18
Tema 4.1. Dxosioruueckue | OCHOBHOE cojiep:KkaHue 1 OK - 01
(dakTopsl u cpeasl :ku3HA | Teopernyeckoe 0oyueHue: 1 OK - 02
Cpenbl oOuTaHKNs OPraHU3MOB: BOJHAs, HA3EMHO-BO3/IylIIHAs, TOYBEHHAs, BHyTpHOpPraHu3MeHHas. PU3HKo- OK - 07

XUMHYECKHE 0COOCHHOCTH cpea obuTanus OpraHu3MOB. HpHCHOCO6HeHI/IH OpPraHMU3MOB K KU3HHU B PA3HBIX CpeAax.

11




[MonsiTre sxonoruveckoro daxropa. Kiaccugukanus sxonornyeckux ¢axroposn. [Ipasuino muanmyma lO.
JInbuxa. 3akon Tonepantaoctu B. lllendopna

Tema 4.2. Ilonyasiuus,
€000111eCTBA, IKOCHCTEMBI

OcHoBHOE coep:kaHue

Teopernueckoe o0yueHue:

DKOJIOTHYEcKasi XapaKTEPUCTHKA BU/A U MOMYJISIINH. DKOJIOTHIECKasi HUIIA BUAA. DKOJIOTHIECKHUE
XapaKkTepUCTUKH nomryssinui. CoolImecTBa 1 3KOCHCTEMBL. BHOIIEHO3 1 ero cTpyKTypa. CBA3M MeXIy

oprasnzMamu B OmorieHo3e. CTpyKTypHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TIPOTyIIEHTHI, KOHCYMEHTHI, PETyLIEHTHI. OK -01
KpyroBopoT BemecTB 1 MOTOK SHEPTHH B 3KocucTeMe. Tpodudeckne ypoBHU OK - 02
IIpaKkTHYecKHe 3aHATHA: OK-08
Tpodunueckue nenu n cetr. OCHOBHBIC ITOKA3aTENHN YKOCUCTEMBI. bromacca 1 mpoayKius. DKOJIOTHYECKHE

TIIpaMUAbl YHCell, OMoMacchl 1 3Hepruu. IIpaBuio nupamMuIs SHEPTUH.

Pemenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHHUH 110 IIEPEHOCY BEUIECTBA U SHEPTUH B IKOCHCTEMAX C

COCTaBJICHUE TPO(UUECKHUX Lenel 1 NHpaMul OMOMacChl U SHEPTUH

Tema 4.3. Buocdepa - OcHOBHOE coJiep:kaHue

riao0ajJbHas Teopernueckoe odyueHue:

JK0JIOTHYeCKAs cucTeMa Buocdepa — xuBast odbosouka 3emnu. PazButre npencrasiennii o 6uocdepe B tpyaax B.M. BepHaackoro. OK - 05
Oo6nacTu Ouocdepsl 1 ee KOMIOHEHTHI. JKiBoe BelecTBo 6rnocdepbl U ero GpyHKIUH. OK - 06
3aKOHOMEPHOCTH CyIecTBOBaHUs Ouochepsl. OcobeHHOCTH Orochephl Kak TI00aabHONH IKOCHCTEMBI. OK--09
JuHamu4eckoe paBHoBecue B buochepe. KpyroBopors! BemecTB 1 OMOreOXUMHUYECKUE HUKIIBL. [ T00aIbHbIe
9KOJIOTUYECKHE POOJIeMbl COBPEMEHHOCTH

Tema 4.4. Biusinue OcCHOBHOE coJep:KaHue

AHTPONOT€HHBIX Teoperuyeckoe odyuenue:

dakropos na 6uochepy AHTpOIOTeHHBIC BO3JIEHCTBUS Ha Onocdepy. 3arpsa3HeHus Kak BHJ aHTPOIOTEHHOTO BO3/ICHCTBUSL.

AHTpOMOreHHbIC BO3/IeHCTBUS Ha aTMochepy. Bo3aeiicTeus Ha ruapochepy. Bosaeiicteus Ha nutochepy. OK-01
AHTpPOIIOTEHHBIEC BO3JICHCTBUS HA OMOTHYECKHE COOOIECTBA. YTIYOIEHHO U3yUYalOTCsl OTXO/IbI, CBSI3aHHBIE C OK - 02
OTIpe/IeIICHHON Tpodeccueil/CrieaabHOCTRIO OK - 04
IpakTuYecKue 3aHATHA: OK - 07
Ipaktuyeckoe 3aHsitue «OTXO0/bI IPOU3BOJICTBAY

*B Tom unciie npodeccHoHaILHO-0PHMEHTHPOBAHHOE CO/IEPKAHUE MPAKTHYECKOT0 3aHATHUSI

[pakTryeckoe 3ansTHE «OTXO/1BI TPON3BOACTBAY. Ha ocHOBE (enepalibHOTO KilacCH(PHUKALOHHOTO Karaiora

OTXOJIOB OMPEIEIISThH KJIACC OMACHOCTH OTXO0/IOB; arperaTHoe COCTOsIHKUE U GU3HYECKYI0 (POPMY OTXOOB,

oOpa3syrommxcst Ha pabodeM MecTe / Ha 3Tanax MpOU3BOJICTBA, CBA3AHHBIE C ONPEACICHHOM

podeccreil/ceualIbHOCTHIO

Tema 4.5. Bausinue OcHOBHOE coJep:KaHHe

COLHAJILHO- Teoperuyeckoe odyueHue: OK - 02

IKOJOTHYECKUX 310pOBbe U €0 cocTaBistonye. PakToOPhI, MOJOKUTENHHO U OTPUIIATEIHLHO BIUSIONINE HA OPTaHU3M YeJIOBEKA. OK - 04

¢paxkTOpOB Ha 310pOBLE [Ipobrema TeXHOTEHHBIX BO3IEHCTBHI Ha 3I0POBHE UEIOBEKa (IIEKTPOMArHUTHEIC MTOJIS, OBITOBAS XUMHUS, OK -07

YeJI0BCKa

M30BITOYHBIE IITYMBI, PAUAIHS U T.I1.). AJanTtanuys opraHu3Ma geioBeka K paxTopaM OKpyKaromeh Cpebl.
[Mpunuune! popmupoBaHus 310poBbecOeperatolero noseaeHust. usnueckas akTHBHOCTD U 30POBbBE.
BroxuMuuecKkre acleKkThl PalHOHAIBHOTO IUTAHUS
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JlaGopaTopHble 3aHATHS:

Jlaboparopnas pabora Ha BEIOOD:
1. Jla6oparopuas paGoTa «YMCTBEHHAs pabOTOCIIOCOGHOCTE
OBaieHre METOIaMH ONpeAeIICHNs IOKa3aTelell YMCTBEHHOW paboTOCTIOCOOHOCTH, OOBSICHEHHE TIOTYICHHBIX
pe3ynbpTaToB ¥ (HOPMYIUPOBAHHE BEIBOJOB (IIMCEMEHHO) C UCIIOJIB30BAaHUEM HAYYHBIX IIOHATHH, TEOPUIl U 3aKOHOB
2. Jla6oparopHas paGoTa «BiusHne aOMOTHIECKUX (PAKTOPOB Ha YENOBEKA (HU3KHE M BEICOKHE
TEMIIEpaTyphl)»
W3yyeHne MexaHN3MOB a/IaliTalliy OpraHu3Ma 4eIoBeKa K HU3KHM M BBICOKHM TEMIIEpaTypaM H 0ObsSCHEHHE
TIOJTyYEHHBIX Pe3yJIbTaTOB H (OPMYITHPOBAHUE BHIBOIOB (ITMCHMEHHO) C HCIIOJIb30BAHNEM HayYHBIX MOHSATHH,

Teopnﬁ 1 3aKOHOB

*B TomM ymcie npoeccHoHAJbLHO-OPUEHTHPOBAHHOE COiepiKaHue J1a00PATOPHOIO 3aHATHUS

B kadecTBe TpUITEPOB CHIKAIOMINX PAOOTOCIIOCOOHOCTH HCIIOIb30BaTh YCIOBHS OCYIIECTBICHUS
poeCCHOHAIBHOHN AESITENFHOCTH: IIIyM, TEMIIepaTypa, pu3ndecKas Harpy3ka u T.1I.

KonrposabHnas pabora

TeOpeTI/I‘IeCKI/Ie ACIICKTBI 3KOJIOTUH

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (colep:KaHNe NPUKJIATHOT0 MOAYJIsI)

Pasznen 5. buoJsiorust B ;KU3HHU

Tema 5.1. BuoTrexHoJ0ruu
B KM3HH KaKI0I0

OcHOBHOE COJIepPKaHuE

TeopeaneCKoe CoiepKaHue:

buoTtexHonorus kak Hayka v Mpor3BoJACTBO. OCHOBHBIE HANIPABIECHUSI COBPEMEHHONW OMOTEXHOIOTHH. METO b
ouotrexHooruu. OObEKThl OMOTEXHOJIOIHU. DTHKA OMOTEXHOJIOIMICCKUX M TeHETHYCCKUX KCIIEPHUMEHTOB.
[TpaBusna noucka u aHanu3a GHO3KOJIOrMYECKOH HHOOPMALIMK U3 Pa3IMuHbIX UCTOYHUKOB (Hay4yHasi U y4eOHO-
Hay4Has JUTEPaTypa, CpeJCTBa MaccoBOU HHpopMaIwu, ceTh IHTEpHET U Apyrue)

HpaKanecmle 3aHATUA:

Keticpl Ha aHaM3 HHPOPMAITUH O HAYYHBIX JOCTHXKEHHSIX B 00JIACTH TEHETHYCCKUX TEXHOJIOTUH, KIICTOYHOM
HWHXEHEePUH, MHUIIEBbIX OMOTEXHONIOTHIA. 3amuTa Keiica: mpecTaBlieHue pe3yIbTaToB PelleHus] KEHCOB
(BBICTYIUTCHUE C TIPE3EHTAINECH)

*B ToM uncie npodeccHoOHAIbLHO-OPHEHTHPOBAHHOE COJEPIKAHNE MPAKTHYECKOr0 3aHATHS

Tema 5.1 o6s13aTenbHa A7l M3YYEHUS CTYIEHTaMHU BCEX MpodeccHil/crienaabHOCTe

Tema 5.2.1. BHOTeXHOJOTMH B NPOMBIIIJIEHHOCTH

Tema 5.2.1.
buorexHnojioruu B
NMPOMBIIIJIEHHOCTH

OcHoOBHOE cogepKaHHe

IIpakTHyeckue 3aHATHA:

Pa3BuTne npoMpInuUIEHHOW OMOTEXHOJIOTHI U e TPUMEHEHHE B XM3HHU YEJIOBEKA, TOUCK M aHAIN3 MHPOPMAIMH 13
Pa3JIMYHBIX HCTOYHUKOB (Hay4YHas U y4eOHO-HAy4YHas JIUTEPaTypa, CpeacTBa MaccoBoil nHopmanuy, ceTh

WHTepHeT U Apyrue)
Keiicbl Ha aHaIM3 HHPOPMAITUH O Pa3BUTHH IMPOMBIIIECHHOW OMOTEXHOJIOTHIA (TI0 TPyIIIam)

3ammura ketica: [IpencraBieHne pe3yabTaTOB PelleHUsT KEHCOB (BHICTYIICHHE C TTPE3CHTAINEH)

Tema 5.2.2. CounnajJIbHO-ITHYECKHE ACIEKTHI 0MOTEXHOJIOTHIH
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Tema 5.2.2. CounajibHO-

OcHOBHOE coJep:KaHHe

ITHYECKHE ACTEKThI IIpakTHyeckue 3aHATHA: 1 OK-01
OuoTexHo 0N OTudeckue acleKThl Pa3BUTUSA OMOTEXHOJIOTHI U IPUMEHEHUE UX B XKU3HH U€JI0OBEKa, TOUCK U aHAJIN3 OK - 02
nH}popMannK U3 pa3INYHBIX HCTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JIMTEepaTypa, CPeJCTBAa MacCCOBOM 1 OK - 03
nHpOpManuy, ceTh VIHTepHET U Apyrue)
Keticpl Ha ananm3 nHPOpPMAIIUHN 00 AITHIECKHUX ACMIEKTaX Pa3BUTHS OMOTEXHOJIOTHH (TI0 TpyIHam)
3ammTa Keiica: [IpencraBneHne pe3yabTaTOB PEIICHNUS KEHCOB (BBICTYIUICHHE C IPE3CHTAINCH) 1
Tema 5.2.3. BHOTEXHOI0THH M TeXHUYECKHE CHCTeMBbI 2
Tema 5.2.3. OcHOBHOE coJiep:kaHue 1
buorexHosiornu u IIpakTHyecKue 3aHATHS: 1 OK-01
TeXHUECKHE CUCTEMbI Pa3BuTne GMOTEXHOJIOTHH ¢ IPUMEHEHUEM TEXHUYECKUX CUCTeM (OnonHxeHepus, OnonHdopmaTuka, ONOHHUKA) U OK - 02
UX NPUMEHEHHUE B )KU3HH YeJIOBeKa, IIOMCK U aHaIi3 HHPOPMAIMU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Hast U yueOHO- 1 OK - 04
Hay4Hasl JUTeparypa, CpeICTBa MaccoBOi HH(pOpMaIHH, ceTh VIHTEepHET U apyrue)
Keiicel Ha aHanu3 nHpOpMANUH O Pa3BUTHH OMOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUYECKHUX CHCTEM (TI0 TPYIIIaM)
3ammTa Keiica: [IpencraBneHne pe3yabTaToB PEICHNUs KEHCOB (BBICTYIUICHHE C IPE3CHTANCH) 1
IIpomexyTounas 3a4er
aTTrecranud mno 2
AUCIHHUTIIIHHE
Bceero: 46
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEIMETA
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Jis  peanu3anuy  TporpamMMbl - Y4eOHOTO TIpeaMeTa NPeIyCMOTPEHBI  CIEIYIOIINe
CHelHalIbHbIC IOMEIICHUs: KaOWHEeT €CTeCTBEHHOHAYUYHbIX TUCIUILINH.
OcHamenve  y4yeOHBIX KAaOMHETOB U JIa0OpaTOpUM  yCTAHOBJIEHO  MPOTOKOJIOM

Mertonudeckoro coBeta gakynbreta: [IpoTokon Ne 8 ot 19.06.2024 r.

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

[lepeyeHp MCHONB3yEeMBIX YYEOHBIX H3JaHHM, VIHTEpHET-pecypcoB, IOMOIHUTEIHLHON
JTUTEPaTyPhI
OcCHOBHBIC HCTOYHUKHU:

1 buonorus : yaeOHUK U IPAKTUKYM Ui CpeiHero mpodeccnoHansHoro oopazosanus / B.
H. Speirun [u ap.] ; mox penakuueii B. H. Apeiruaa. — 2-¢ uzn. — Mockasa :
UznatenberBo FOpaiit, 2023. — 378 ¢. — (IIpodeccnonansaoe oopazoBanue). — ISBN
978-5-534-09603-3. — Tekcr : anekTponHslii / O6pazoBarensHas miatdhopma FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/511618

2 OOyxos, JI. K. buonorus: KJIeTKy ¥ TKaHH : y9eOHOE MOCOOUE JIJIsl CPEIHETO
npodeccuonanbHoro oopazosanms / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3.,
nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. — 358 ¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-07499-4. — Tekcr :
anekTpoHHbid // OOpa3oBarenbHas maatdopma FOpaiit [caitt]. — URL:
https://urait.ru/bcode/516336

JlonoTHUTeIbHbIE HCTOYHUKH:

1 buonorus : yueonuk [ CIIO] / H. B. YeGsimies [u np.] ; pea. H. B. YUeObimes. - 15-¢
u31., cTep. - Mocksa : Akagemusi, 2020. - 448 c. : puc., Tadmn. - (IIpodeccuonanbuoe
obpa3zoBanue. O0meoOpa3oBaTeIbHbIC JUCIUILINHBI). - bubmmorp.: c. 442. - ISBN 978-
5-4468-9203-7 : 1486.38 p. - TekcT : HEMOCPEICTBEHHBIH.

HNurepuer-pecypcesl:
1 TocynapcrBennast oopazoBarenbHas miuaTdopma «Poccuiickas 2IeKTpOHHAS LIKOJIay. -

URL: https://resh.edu.ru/
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4. KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOI'O
NPEIMETA
KoHTponb 1 oleHKa pe3ylnbTaToB OCBOCHHS YU4EOHOTO IMpEeIMeTa PacKpBIBAIOTCS yepes
JTUCIUIUIMHAPHBIE PE3Yy/IbTaThl, HapaBJIeHHbIE HA (OPMUPOBaHKE OOLIUX U MPOodeccrnoHaTbHBIX

KOMHCTGHHI/II;'I I10 pasjgciiaM U TEMaM COACPKaHUA yqe6Horo Marcpualia.

O0mas KoMneTeHus Pazgen/Tema THn oueHOYHBIX MEePONPHATHIA
Pa3gen 1. Knerka — cTpykTypHO- KonrponbHas padora «MoneKynspHbIA
(pyHKIMOHAJBLHAS eAMHUIIA 5KMBOT0 | YPOBEHb OPraHU3ALMU KHUBOT0»

OK 02 Buonorus xak Hayka. O0mas 3arnosHeHue TabIHLBI C OIMCAHUEM
XapaKTepUCTHUKA XKU3HU METOJI0B MUKPOCKOIIUPOBAHUS C UX

IOCTOMHCTBAMH U HEJOCTATKAMHU.
3amomHeHNe TaOMUIE «BKiTag yaeHbIX B
pa3BUTHE OHOJIOTHI

3amoHeHNE CPAaBHUTEIBHON TAaOIUIIBI
CXOJICTBA M PA3IMYUi JKUBOTO U HE KUBOT'O

OK 01 CrpyKTypHO-(pyHKIIMOHATBHAS OreHnBaeMast JUCKYCCHs TI0 BOIIPOCaM
OK 02 opraHu3anus KIETOK JIEKLINU
OK 04 Pa3paboTka MEHTaIBHOM KapTHI IO

KIIacCU(UKAIINN KJICTOK M UX CTPOCHHUIO Ha
IPO- ¥ 9YKapUOTHUYECKHX U 10 L[APCTBaM B
MHHH TPyIIIax

BrinonHeHue u 3amuTa 1a00paTOpHBIX
pabor:

«CtpoeHue KIeTKH (pacTeHus, JKUBOTHEIE,
rpuOBI) U KJIETOUHBIE BKIIIOUEHHS (Kpaxmad,
KapOTHHOHIBI, XJIOPOILIACTEI,
XPOMOILIACTHI)»

[Ipaktrueckoe 3anstue. [IpencraBnenue
YCTHBIX COOOIICHUII C Mpe3eHTaINEH,
MIOJTOTOBJICHHBIX TI0 TIEPEYHI0 HCTOYHHUKOB,
PEKOMEHIOBaHHBIX MPEIoiaBaTeIeM

OK 01 CrpyKTypHO-(pyHKIIMOHAIIbHBIE OpOHTANIBHBIN 0IIPOC
OK 02 (hakTOpBI HACTIEICTBEHHOCTU PazpaboTka rinoccapus
OK 08 Pemenue 3a1au Ha onpe/ienieHne

MOCIIEI0BATENHHOCTH HYKICOTH/IOB,
aMUHOKHCIIOT B HOPME U B CJIy4ae W3MEHEHUS
nocJyenoBareabHocT HykieotuoB JHK

OK 02 OOMeH BelecTB U NpeBpalleHue OpoHTAIBHBIN OIIPOC
SHEPruu B KJIETKE 3arnosiHeHUE CPaBHUTEIHHOM TaOIUITBI
XapaKTepUCTHK THUIIOB OOMEHA BEIIEeCTB
OK 02 JKu3HEeHHBIH UK KIeTKH. MUTO3. Ob6cy>xaeHne o BoIpocaM JEKIIUN
OK 04 Meiio3 Pa3paboTka neHTHI BpeMEHH KU3HESHHOTO
LIMKJIa
Pazpnen 2. Crpoenne u pyHKIUM Konrponshas padora “Crpoenue n
OpraHuszma ¢$yHKIMK opranu3ma”
OK 02 CrpoeHue opranuzma OueHuBaemasi IUCKyCCHUS
OK 04 Pa3paboTka MeHTaIbHOM KapThl TKaHEH,

OpPraHOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHusi, )KMBOTHBIE, YEIOBEK) C KPaTKOU
XapaKTepUCTHKOHN UX QYyHKIHIHA

OK 02 DopMbl pa3MHOKEHUSI OPIraHU3MOB DpOoHTANIBHBIN 0IIPOC

3anosHeHUE TaOIHIBI C KPATKOH
XapaKTepUCTHKOHN 1 puMepaMu Gpopm
Pa3sMHOKEHHUS] OPraHU3MOB

OK 02 OHTOreHe3 pacTeHUH, JKUBOTHBIX U Pa3paboTka IeHTHI BpeMeHH ¢
OK 04 YeloBeKa XapaKTEPUCTUKOM dTATIOB OHTOTeHE3a
OK 06
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OT/IEIbHOM TPYIION KUBOTHBIX U YEJIOBEKA
[0 MHKPOTPYIIIaM

Tect/ompoc

CocraBiieHUE KU3HEHHBIX IUKJIOB PACTEHUM
o otenam (MOXOBH/IHbIE, XBOIIEBU/IHBIC,
MaropOTHUKOBUIHBIE, TOJIOCEMEHHBIE,

MTOKPHITOCEMEHHEIE)
OK 02 3aKOHOMEPHOCTHU HACJIEeJOBAHUSA PazpaboTka rioccapus
OK 04 OpOHTAIILHBIN OIIPOC
OK 05 Tect 1o Bompocam Jexuuu
Pemmenne 3amau Ha onpeneneHmne
BEPOSITHOCTH BO3HUKHOBEHHMS
HacJIEICTBEHHBIX IPU3HAKOB IIPH MOHO-,
J¥-, TOJTMTHOPUIHOM H aHAIN3UPYIOLIEM
CKpPEIIMBAHNH, COCTABICHHE
TCHOTHUIIMIECKUX CXEM CKpPEIIUBAHUS
OK 01 CrenIeHHOE HACIeI0BaHUE Tect
OK 02 NIPU3HAKOB PazpaboTka rioccapus
Pemenuie 3a1a4 Ha onpeesieHNe
BEPOSATHOCTH BO3HUKHOBEHHUS
HACJIeICTBEHHBIX IPU3HAKOB MPH
CIIETIJICHHOM HacJIeIOBaHUM, COCTAaBIICHHUE
TCHOTHUIIMIECKUX CXEM CKpPCIIUBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHYHBOCTH Tecr.
OK 02 Pemrenue 3aa4 Ha onpeaeneHue TUIA
OK 04 MyTallU{ IIPY NIepeiade HaceICTBEHHBIX
HPU3HAKOB, COCTABJIEHUE TCHOTUINYECKUX
CXEeM CKpPEIINBaHMS
Pa3nea 3. Teopus 3BoJI0OUM KontponbHas pabora “TeopeTndeckue
ACITIEKTHI IBOJIIOIIMH KHU3HU Ha 3emiie”
OK 02 Hcropust 3BOTIOLUOHHOTO YYEHUSI. ®pOoHTABHBIN 0IpOC
OK 04 Muxkpo3BoIIOnUs PazpaboTka rimoccapusi TepMHUHOB
OK 09 Pa3paboTka JIeHTbl BpeMEHH Pa3BUTHS
SBOJIIOI[IOHHOTO YYECHUS
OK 02 MakposBomtonusi. Bo3HukHOBEHNE U OueHuBaemasi AMCKYCCHUS: UCIIOJIb30BaHUE
OK 04 pa3BUTHE KU3HU Ha 3emiie apryMeHTOB, OMOJIOTHYECKOH TEPMHHOJIOTHH
1 CUMBOJIMKH JUISl I0OKa3aTeNIbCTBA POJCTBA
OPTaHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIT
Pa3paboTka IeHTBI BpeMEHN BOSHUKHOBEHUS
1 pa3BUTHS KU3HU HA 3eMIe
OK 02 [Ipoucxoxaenne yenoBeka — OpOoHTABHBIN OIIPOC
OK 04 AQHTPOTIOTEHE3 Pa3paboTka JIeHThl BpeMEHU POUCXOXKICHUS
YeJloBeKa
Paznea 4. JkoJiorus
OK 01 Okonorudyeckue GaKTOPHI H CPEIbI Tect 1o 3KOJIOTHYECKUM (haKTOpaM U CpeaaM
OK 02 JKU3HH JKU3HU OPTaHU3MOB
OK 01 IMomynsust, coobiiecTBa, skocucTeMsl | COCTaBIeHHE CXeM KPYyTroBOPOTa BEIIECTB,
OK 02 HCTIONB3YS MaTePHAabl JIEKIINU
OK 09 Pemenne npakTUKO-OpHEHTUPOBAHHBIX
pacyeTHBIX 3a/IaHUH 110 IEPEHOCY BEIIeCTBa U
SHEPrUH B 3KOCHCTEMaX C COCTABJICHHUE
TpopHUUECKUX Henei 1 mupaMu OnoMacchl 1
SHEPTUH
OK 01 Bbrocdepa - rmobanpHas sxonorudeckas |OneHuBaeMas JUCKYCCHs
OK 02 cucreMa Tect
OK 09
OK 01 Bnusaue antponoreHHsx gakropos Ha |Tect
OK 02 6uoctepy
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OK 04

[pakrryeckas padora “OTx01bI

OK 08 MIPOU3BOJCTBA”

OK 02 BimsanEe cOMaNIbHO-IKOIOTHIECKUX OrneHnBaeMast TUCKYCCHS

OK 04 (hakTOpPOB Ha 3I0POBBE YETOBEKA Brmonaenne nabopaTopHoi paboTH Ha

OK 06 BEIOOD:
"YmMmcTBeHHas paboTOCTIOCOOHOCTB",
"Brusane abnotndecknx (hakTOpoB Ha
YeJloBeKa (HM3KHME M BBICOKHE TEMIIepaTypsbl)"”

Pazgen S. BuoJsiorus B sku3Hu 3amura Keifca: MpeacTaBIeHNUE Pe3yIbTaToB

peleHus KelcoB (BBICTYIUICHHE C
TIpe3eHTaImei)

OK 01 BroTtexHosoruu B )KU3HU KaXKI0r0 BrmonHeHne kelica Ha aHaIH3 HHOpPMAITHA

OK 02 0 HayYHBIX JOCTIKCHHAX B 00JaCTH

OK 04 TEHETUYECKUX TEXHOJIOTUM, KIETOYHOUN
WH)KCHEPHH, MUIIEBbIX OMOTEXHOJIOTHH (10
rpynmnam), IpeAcTaBlIeHUe pe3yIbTaToB
peleHus KeicoB

OK 01 [IpompImeHHAas ONOTEXHOIOTHS BrmonHeHue kelica Ha aHATN3 HHOOpMAIHH

OK 02 0 Pa3BUTHHU IPOMBIIUICHHON OHOTEXHOIOTHI

OK 04 (0 Tpymmam), MpeacTaBICHUE PE3yIbTATOB
peuieHus KecoB

OK 01 ConuaabHO-3THUECKUE aCIIEKTHI BrinonHenue keiica Ha aHanu3 HHGOPMAIH

OK 02 OHOTEeXHOTIOT UM 00 3THYECKUX acCleKTaX Pa3BUTHS

OK 04 OMOTEXHOJIOTHH (IO TPYIIaM),
MIPEACTAaBICHUE PE3YIIBTATOB PEIICHHS
KEHCOoB

OK 01 buoTexHONIOrMK U TEXHUYECKUE BrinonHenue keiica Ha aHanu3 HHGOPMAIHH

OK 02 CUCTEMBI 0 Pa3BUTHsI OMOTEXHOJIOTHH C IPUMEHEHHUEM

OK 04 TEXHUYECKUX CHUCTEM (TI0 rpyIIam),

MpEACTAaBICHUE PE3YIbTATOB PELICHUS
KencoB
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