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Pabouas nporpamma yueOno nucuuriumibl O/1.13 «BUOJIOI'US» pa3paborana Ha
OCHOBE:

- 3akoHa P® ot 29 nexabpsa 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepaunmny;

- @enepanbHOr0 rOCYAapCTBEHHOTO  00pa30BATENbHOIO CTAaHJAApTa CPEAHEro
npodeccuoHanbHOro 00pa3oBanuss 1o crenuanbHocTH 38.02.01 DxoHOMHUKA W
Oyxrantepckuid ydeT (mo oTpacisMm) (mpuka3 MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eaeparuu ot 24.06.2024 No 437);

- @enepaibHOr0 roCyAapCTBEHHOI0 00pa30BaTEIbHOTO CTAHAAPTAa CPEIHEro OOIIEero
o0pa3oBaHus YTBEP>KIECHHOIO TNpHKa3oM MuHucTepcTBa OOpa3oBaHUS U HAyKHU
Poccuiickoit @eaeparuu ot 17 masg 2012 r. Ne 413;

- Ilpukaza MunuctepctBa mnpocsemienuss PP or 12 asrycra 2022 1. Ne 732 «O
BHECEHUU M3MEHEHUU B (pernepanbHbId rOCyapCTBEHHBINM 00pa3oBaTeIbHbIN CTaHAAPT
cpenHero  obmero  oOpa3oBaHMS, YTBEPXKACHHBIA  MpuKazoM MuUHHCTEpCTBA
oOpazoBanus u Hayku Poccutickoit @eaeparuu ot 17 mas 2012 r. Ne 413»;

- IIpukasza MunucrepctBa npocseuieHus Poccuiickoit @enepaunn ot 24.08.2022 Ne
762 «O6 yrtBepxknenuu [lopsnka opraHu3alM U OCYIIECTBJICHHS 00pa3oBaTEIbHOU
NESTENBbHOCTH TI0 00pa3oBaTeNbHBIM TMPOrpaMMaM CpeaHEro mnpodeccrHoHaIbHOro
00pa3oBaHUs;

-e ITpukaza MunucrepctBa npocsemenuss Poccun ot Ne 371 or 18 mas 2023 rona
«O0 yTBepxkIeHuu (denepanbHO 00pa30BaTENILHON MPOrpaMMbl CpPEAHETO O0OIIEero
o0pa3oBaHUsY;

- IpUMEpHON pabodeil mporpaMMmbl 00I1e00pa30BaTEIbHON TUCHUIUIMHBL «brosorusn»
(0a3oBBIli  ypoBeHB) s MPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIUi
(omoOpeno Ha 3acemanuu [legarornueckoro coeta ®I'BOY JAITO MPIIO mpotokoiom
Ne 6/2025 ot «18» ampens 2025 roza).

Opranuzatop-pazpadotunk: @PI'BOY BO Anraiickuii [[AY
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1. OBILIAS XAPAKTEPUCTUKA PABOYEN TIPOIT'PAMMBI YUEBHOI
JAUCHUTIIJIMHBI

1.1 ObnacTs npuMeHeHus1 pado4eil MPOrpaMMbl

PabGouass mporpamma yueOHo# auciurmiunabl OJ1.13 «buonorus» sBAsSETCS YacTbiO
OCHOBHO# oOpasoBaTesibHOM mporpamMbl B cooTBeTcTBUU ¢ PI'OC no cnenuanbHOCTH
CIIO 38.02.01 DxoHOMUKA U OyXTaJITEPCKUM YUeT (IT0 OTPacIIsiM).

1.2 Mecto y4yeOHOW AMCUMIUIMHBI B CTPYKTYpe OCHOBHO 00pa3oBaTe/ibHOM
NPOrpaMMbI:

VyeOnas pucuummHa OJ.13  «buonorus» sBigercs y4eOHOM UCHMUILIUHON
00s3aTeNbHON  MPEAMETHOM o0Onactu «EcTecTBEeHHO-Hay4YHbIE [IPEIMETEI»
denepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro OOLIEro
oOpa3zoBaHus.

1.3 Heaun u 3axa4n y4eOHOH IMCUMIINHBI — TPeOOBAHUS K Pe3yJibTATAM OCBOCHUS
y4eOHOM IUCHUIINHBI:

Leny u3ydeHuss nucuuIIuHbl «buonorus» Ha 0a30BOM ypOBHE — OBIIAJIEHUE
OOy4YaroMMMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIMOHAJIBHOW OpraHu3aluu MKUBBIX
CHUCTEM pa3HOT0 paHra M MNpUOOpEeTEeHHWE YMEHUW WHCIONb30BaTh 3TH 3HAHUA IS
I'PaMOTHBIX JEHCTBUN B OTHOUIEHUU OOBEKTOB KUBOU MPUPOABI U PEHICHUS Pa3IMYHBIX
KU3HEHHBIX NMPOOIIEM.
3agauy JUCIUIUINHEL:

- OCBOCHHE OOYYAIOIIUMHCS CUCTEMbI 3HAHUM O OWOJIOTHYECKHX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, TMpaBHIIAX, CIyXallUX OCHOBOWM  JJIst
(dbopMUpOBaHUS IPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MHPA;

- 0 METOJaX Hay4YyHOTO MO3HaHWs, CTPOCHUH, MHOTOOOPAa3uu U OCOOCHHOCTSX >KHUBBIX
CUCTEM PAa3HOTO YpPOBHS OpPraHU3alliH, BBINAIOMIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSAX B OMOJIOTUU;

- opMUpoBaHUE y 00yUAIOIUXCS TO3HABATENIbHBIX, HHTEIICKTYATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MPOIECCe aHalM3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUU HAayYHBIX
B3TJISZI0B, UJIEH Y TIOJIXOJIOB K MU3YUYEHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHHU3aIlUU;
- CTaHOBJICHHE Yy OOydYaromuxcs OOIIel KyiabTypbl, (YHKIIMOHAIFHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh M OLIEHHUBATh SIBICHUS OKPYXKAIOIIETO MHpa KUBOU
IPUPOIbl HA OCHOBAHUM 3HAHUH U OTIBITA, TOTYUYEHHBIX IPU U3YYCHUH OMOJIOTHY;

- opMupoBaHUE y 00YUAIONIUXCS YMEHUH WIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTUYECKHIX
3HAHUM B TPAKTUYECKON JEATETbHOCTH YEJOBEKa, Pa3BUTHUU COBPEMEHHBIX
METUITMHCKUX TEXHOJIOTUH U arpOOMOTEXHOIOTU;

- BOCHUTaHUE YOEXKIEHHOCTU B BO3MOKHOCTH MO3HAHMS YEJIOBEKOM >KMBOM MPUPOJIBI,
HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COONIOJEHUS ATHYECKUX HOPM TpH
MPOBEAECHNUN OMOJIOTUYECKUX HCCIIEIOBAHUN;

- OCO3HaHUE IIEHHOCTHM OHWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS  YPOBHS
AKOJIOTHYECKOUN KYIBTYPHI, IUIsi (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

- IPUMEHEHHE NMPUOOPETEHHBIX 3HAHUN Y YMEHUI B TOBCEHEBHOM KU3HU MJI OLIEHKH
MOCJICACTBUMA CBOEM JIESATEIBHOCTH 110 OTHOUICHUIO K OKpYXalleh cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHWE W COONIOJICHWE Mep MPOPUIAKTUKH
3a00J€BaHUI.

OcBoenue coaepxkanus ydeOHoW aucturmiuabel OJ[.13 «bwuomorus» obecrneunBaeT



JNOCTUKEHUE 00YUarOIIMMUCS CIACAYIOLUX pPe3y1bmamaos:

Ilianupyembie pe3yabTaTbl OCBOEHUS 0011e00pa30BaTe/IbHON JTUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ko u IL1aHupyeMble pe3yabTaThl OCBOEHHS AUCHUIIINHbI
HAaUMeHOBaHHe
‘l’OPM“pyeM”UX O6ume JucuunInHAPHbIE
KOMIIeTEeHI Uil
OK 01. Beibupats B yactu TpynoBoro Bocnuranusi: | [IP61 cpopmupoBanHocTs 3HaHUN O
CTIOCOOBI pelIeHHUs - JIP27 roTOBHOCTH K TpYyAY, | MECTE€ U pOJIU OHOJIOTUM B CHUCTEME
3aja4 OCO3HAHHE I[IEHHOCTH MAacTepCTBa, | HAYYHOIO 3HAHMS;, (PYHKIMOHAIBHON
npodeCCHOHANBHON | TPYI0JII00HE; TPAaMOTHOCTU YEJIOBEKA JIJIsi PEIICHUS
NEeSATENbHOCTH - JIP28 TOTOBHOCTH K aKTHBHOM | >KM3HEHHBIX IPOOJIEM;
MIPUMEHUTENBHO K NEeSITeIbHOCTH TexHoJoruueckoi u | [IP62  chopMHUpOBaHHOCTH  yMEHHS
pa3IMYHbIM COLIMAJIHOM HaIpPaBJIEHHOCTH, | PaCKpbIBaTh coJiep’KaHue
KOHTEKCTaM CIIOCOOHOCTh WHUIMUPOBATh, | OCHOBOIIOJIArAIONINX OHOJIOTHYECKUX
IUIAaHUPOBaTh M CaMOCTOSITENbHO | TEPMUHOB U MOHSTUMN: )KU3Hb, KIETKA,
BBITIOJIHATH TaKyIO JESTEIbHOCTD; TKaHb, OpraH, OpraHusM, BU],
- JIP29 wunHTepec K pa3NMYHBIM | MOMYJALHUSA, 3KOCHCTEMa, OHOLIEHO3,
chepam npodeccuoHanbpHOM | Ouochepa;  merabomusm  (oOMeH
NeSITEeNIbHOCTH, BEUIECTB U IMpEBpAlLllEHUE HHEPrHUH),
OBiaiecHHe  YHMBEPCAJbHBIMM | TOMEOCTa3 (camoperymsius),
Y4eOHbIMH  NO3HABATEJbHBIMHU | OMOCHHTE3  Oenka,  CTPYKTypHas
AelCTBUSIMU: OopraHu3anus KUBBIX CHUCTEM,
a) 0azoBble JIOTHYeCKHUEe | TUCKPETHOCTD, camoperysuus,
AelicTBUSA: CaMOBOCIIPOU3BEICHNE
- MP5 CaMOCTOSITENIBHO | (PETpOaYyKIHs),  HACJIEICTBEHHOCTD,
(dbopmynupoBarthb U | UI3MEHYUBOCTh, HHEPro3aBUCHUMOCTD,
aKTyaJlu3UpOBaTh npobiieMy, | pocT W pa3BUTHE,  YpOBHEBad
paccMmaTpuBaTh €€ BCECTOPOHHE; OpraHu3anus;
- MP6 ycranaBnmuBath | [IP63  chopmMupoBaHHOCTh  yMeEHUS
CYUIECTBEHHBIH  MpPU3HAK  WJIU | paCKpbIBAaTh coJiep:KaHue
OCHOBaHUS IS CpPaBHEHHUS, | OCHOBOIOJIATAIOIIUX OHOJOTHYECKUX
KJIaccuGUKaIy 1 0000IIeHNUS; TEOpUd U TUIOTE3:  KIETOYHOM,
- MP37 OIpEaEATh LEeJIA | XPOMOCOMHOM, MYTallMUOHHOM,
JeSITeNIbHOCTH, 3a/1aBaTh | IBOJIIOLIMOHHOM, MIPOUCXOKACHUS
mapaMeTpbl U KPUTEPUM  HX | )KU3HU U YEIIOBEKa;
JOCTHKEHHUS; [1P64 cdhopMHpPOBAaHHOCTH yMEHUS
- BBIBJISITH 3aKOHOMEPHOCTH U | PacKpbIBaTh OCHOBOTIOJIAT AI0IIIKE
IPOTUBOPEUHS B | Ononoruveckue 3aKOHBI u
paccMaTpUBAEMBIX SIBJICHHSIX; 3akonomepnoct (I. Mennens, T.
- MP8 BHocuth koppektuBel B | Moprana, H.M. BaswioBa, DO.
JICATEIIBHOCTD, ounenuBath | ['exkenss, ®. Miriomnepa, K. bopa),
COOTBETCTBUE PE3YJITATOB LENSM, | TPAHUIIBI UX TPUMEHUMOCTH K )KUBBIM
OLICHMBATh PUCKU IIOCJIEICTBUH | CUCTEMAaM;
JeATEIIbHOCTH; I1P65 npuoOpereHue OIIbITa
- MP9 pasBuBaTh KpeaTMBHOE | IPUMEHEHUS  OCHOBHBIX  METOJOB
MBIIIICHHUE pu PELIEHNN | HAYYHOTO NO3HAaHMs, UCTOJIb3yEMBIX B
KHU3HEHHBIX Ipo0IeM Ouonoruu: HaOMIOJCHUS M OMHCAHUS
0) 0a3oBbIe HcC/IeI0BATEIbLCKHE | )KMBBIX ~ CHCTEM,  IIPOLIECCOB U
AelcTBHSA: ABJICHUI; OPTaHU3ALMN U NIPOBEACHUS




-  MPI11 Bnagerp  HaBBIKAMU
y4eOHO-HCCIIeIOBATENLCKOM "
MPOEKTHOM JIEATENBHOCTH,
HaBBIKaMU pa3pelieHus mpooiem;

- MP16 BbIABIATE TPUUYUHHO-

CIICICTBCHHEIC CBSI3U Hu
aAKTyaJIN3UPOBATH 3ajaqy,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMUS,
HaXOJIUTh apryMEHTBI TS
JIOKa3aTeIbCTBa CBOMX
YTBEPKICHHI, 3a/1aBaTh
napameTpbl U KpUTEPUH PEIICHNUS,

- MP17 AHAIIM3UPOBATh

MIOJYYEHHBIE B XOJ€ PEIICHUS
3a/1a4d  pe3ynbTaThl, KPUTHYECKHU
OLICHUBATh HUX  JOCTOBEPHOCTH,
MIPOTHO3MPOBAaTh  W3MEHEHHE B
HOBBIX YCIIOBUSIX;

- MP21 ymeTp nepeHOCUTh 3HAHUS

B MO3HABATEIBHYIO "
MPaKTUYECKYIO obnactu
KHU3HEIEATSILHOCTH;

- MP22 yMmerp HHTErpUpOBaTh
3HaHUS W3 Pa3HBIX MPEAMETHBIX
oOiacrei;

- MP23 BBIABUTATHL HOBEIE HJIEH,
npejjaraTh OpUTHHAJIbHBIE
MOJIXO/Ibl U PEUICHUS;

- MP2 CIIOCOOHOCTH X
HCIIONB30BaHN B MO3HABATEILHOM
U COLIMAIBHOM MPaKTHKE

OHOJIOrTYECKOro OKCIICPUMCHTA,
BBIABUKCHHA  THUIIOTEC3, BbISABJIICHUA
3aBUCUMOCTU MCKAY HCCICAYCMbIMU

BEJIMYMHAMH, 00BsICHEHUS
MOJIyYEHHBIX pe3yJbTaToOB u
dbopmynupoBaHus BBIBOJIOB c

UCIIOJIb30BAHNEM HAYYHBIX IMOHSATHH,
TEOPHU U 3aKOHOB;

[IP66 chopMuUPOBAHHOCTH YMEHUSA
BBIICTISITh  CYIIECTBEHHBIC TPHU3HAKA
BHPYCOB, KIETOK TPOKAPHUOT U
9YKapHOT; OJTHOKJICTOYHBIX "
MHOTOKJICTOYHBIX OPTaHU3MOB, BUIOB,
OHMOreO0IeHO30B u JKOCHCTEM;
0COOGHHOCTH  TIpolleccoB  OoOMeHa
BEIICCTB W TPEBPAICHUS SHEPTHU B
KJIIETKe, (DOTOCHHTE3a, IIACTHIECKOTO

U SHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO34, Meno3a,
OTIIOIOTBOPEHHUS, pa3BUTHSA "
Pa3MHOXKCHUA, UHAUBHUYAJIIBHOT'O
pa3BUTHS OpraHu3ma (OHTOreHe3a),
60pBOBI 3a CYyLIECTBOBAaHHUE,
€CTECTBEHHOTO oTbOOopa,
BUJI000pa30BaHus,

IPUCHOCOOIEHHOCTH OPraHU3MOB K
cpene oOuTaHus, BIIMSIHUSA
KOMIIOHEHTOB 9KOCUCTEM,
AHTPOTIOT€HHBIX MU3MEHEHUH B
9KOCHCTEMaxX  CBOEH  MECTHOCTH,
KpPYroBOpOTa BEILIECTB u

MpeBpalieHue dHEpruu B Ouocdepe;
ITP68 chopMUPOBAHHOCTh YMEHUS
pemarh ~ OWMOJOTMYECKUE  3a/1ayH,
COCTaBJISITh TEHOTHITHYECKHE CXEMBbI
CKpeUIMBaHHUs Uil Pa3HBIX THIIOB
HaCIIeIOBaHHUSI NIPU3HAKOB y
OPraHW3MOB,  COCTaBIISITh  CXEMBI
NepeHoca BEIIECTB W JHEPrHH B
IKOCHCTEMAX (uern MTUTAHUSA,
MTUIIEBHIE CETH)

OK 02.
Hcnons3oBars
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHanusa u
HMHTEPIpETAINH
uHpOpMalUU U
nH(pOpPMAaLMOHHBIE
TEXHOJIOTUH ISt
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON
JeSITeNEHOCTH

B o0jacTH HeHHOCTH HAY4YHOIO
MO3HAHHUSA:

- JIP36 c(hOpMHUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAayKU U
00111eCTBEHHOM MIPAKTUKH,
OCHOBAHHOTO Ha JMaJore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHMIO
CBOETO MECTa B MOJIUKYJIbTYPHOM
MUDE;

- JIP37 COBEPIICHCTBOBAHNUE

[TP69 cdopMUpPOBAaHHOCTH yMEHUU
KPUTUYECKH OICHUBATh MH(POPMALIUIO
OHMOJIOTUYECKOTO COJICpIKaHUS,
BKITIOYAIOTYIO MICEBJOHAYUHBIE
3HaHWSI W3 Pa3IHYHBIX HCTOYHUKOB
(cpeactBa MaccoBoil uH(pOpMaIuHy,
HAy4YHO-TIOMYJISIPHBIE MaTepuabl);

HHTCPIPETUPOBATH OTHUYCCKHUEC
ACIICKTBI COBPEMCHHBIX HCCIIeIOBAHUM
B 6I/IOHOFI/II/I, MCIUIIMHCE,
6I/IOTCXHOHOTI/II/I; paccMaTpuBaTh
ria00abHbIC OKOJIOTHYCCKHUEC




SI3BIKOBOM u YUTATEIbCKOM
KYJIbTYpbI KakK cpeacTaa
B3aMMOJICHCTBUSA MEXY JIOJbMU U
TO3HAHUS MUDA;

- JIP38 oco3HaHHE I1[CHHOCTH
HAay4HOU JEATENBHOCTH,
TOTOBHOCTh OCYILECTBJIATH
MIPOEKTHYIO U HCCIIEIOBATENBCKYIO
NESITEIbHOCTh UHAUBUAYAIBHO U B
TpymIe;

OBilalecHHe  YHHUBEpPCAJIbHBIMU
yueOHBIMH  TO03HABATEJbHBIMU
JeHCTBUSIMM:

B) pa6ora ¢ ungopmanueii:

- MP25 Bmagetb  HaBBIKAMH
MOJIyYECHUS nHpopManuu nus3
HCTOYHHUKOB pa3HBIX THUIIOB,
CaMOCTOSTEIIBEHO OCYILECTBJIATH
MOUCK, aHAJIN3, CUCTEMAaTH3aIlNIO0 1

WHTEPIIPETALUIO nHbopMauu
pa3IUYHBIX  BUJIOB U (opm
MIPEACTABICHUS;

- MP26 co3maBaTh TEKCTHI B
pasnmuuHbIX ¢dopmMaTax C Y4EeTOM

Ha3HAYECHU uH(popMauu u
[EJIeBOM  ayJAWTOpUH, BBIOWpas
ONTUMAJTHHYIO dbopmy

MPEACTABICHUS U BU3YAITN3alluH,

- MP27 oueHuBath JOCTOBEPHOCTD,
JETUTUMHOCTh WH(pOpMaImu, ee
COOTBETCTBHUE MPaBOBBIM n
MOPAJIBHO-ITHYECKUM HOPMaM;

- MP28 wucnonb3oBaTh CpeacTBa

UH(POPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX ~TEXHOJIOTUH
B pelICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOII0IEHUEM TpeOoBaHUI
SPrOHOMHKH, TEXHHUKHU
0€30MMacHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBbIX U
STUYECKUX HOPM, HOPM

nH(pOpMaIMOHHOM 0€301MaCHOCTH;
-  MP29 Bnametb HaBBIKAMU
pacro3HaBaHUs u 3aIUTHI
uHpopmanuy, HHGOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH

poOJIEMBbI COBPEMEHHOCTH,
¢bopMHUpOBaTh MO OTHOLICHHIO K HUM
COOCTBEHHYIO MO3UILIHUIO;

[TP610 chopmupoBaHHOCTH yMEHUI
CO03/1aBaTh COOCTBEHHbIC MHCbMEHHBIC
U YCTHBIE COOOILIEHUS Ha OCHOBE
Oouonornyeckoid  mHQOpMAIMHM U3
HECKOJIbKUX HMCTOYHUKOB, TPaMOTHO
UCIIOJIb30BaTh TOHATUMHBIA anmnapar
Oouonoruu

OK 04.

O dexTuBHO
B3aUMO/ICHICTBOBATh
U paboTaTthb B
KOJUIEKTUBE U

- JIP2 TOTOBHOCTh K
CaMOpa3BUTHIO,
CaMOCTOSATEIBHOCTH H
CaMOOTIPEIETICHUIO;

-MP4 OBIAJCcHUE HaBBIKaMH

ITP65 npuoOpereHue OTIBITA
OPUMEHEHHUsT  OCHOBHBIX  METOJOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B
Ouonoruu: HaONMIOJEHUS U OMHCAHUS
KHUBBIX  CHCTE€M, TIPOLIECCOB U




KOMaH/JI€

y4eOHO-HCCIeIOBATEIILCKOM,
MPOEKTHOM 51 COLMAIbHOM
NEeSITENILHOCTH;

OBjaseHue  yHMBepPCAJbLHBIMH
KOMMYHUKATHBHBIMU
AeCTBUAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- M35 noHumaTh M HMCHOJIb30BaTh
MpEeMMylIeCTBa  KOMAaHIHOW U
WHIUBUTyaJIbHOU PabOTHI;

- M37 IIPUHUMATh e
COBMECTHOM JIeSITEIIbHOCTH,
OpPraHU30BBIBAThH "
KOOPAMHUPOBATH JCHCTBUA TIO €€
JNOCTHKEHHUIO: COCTaBIATh IUIaH
JNEUCTBHN, paclpenessiaTb poJid ¢
y4eTOM  MHEHHMHA  Y4aCTHHUKOB
o0cyXJaTh pe3yNbTaThI
COBMECTHOM paboThI;

- M40  xoopaumHHMpoBaTH U
BBITIOJTHATE PpabOTy B YCIOBHSIX
peasibHOTO, BHPTYaJILHOTO u
KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

- M41 ocymecTBiasTh MO3UTUBHOE
CTpPaTerMYecKoe  IOBEJIECHHE B
Pa3JINYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHue, OBITh
VHULIMATUBHBIM

OBiaieHUe  YHMBEPCAJIbHBIMH
peryJIATUBHBIMM AeHCTBUSIMU:

r) NIpuHsiTHE cebdsi W JAPYrux
JIONeH:

- M59 npuHuMarb MOTUBBI U
apryMEeHTbhl JIpyrux JIOJed IpHu
aHanuse pe3ynbTaToOB
JEeSATENbHOCTH;

- M60 npusHaBaTh CBOE€ IpaBO M
IPaBO JAPYrUX O] Ha OMIHUOKY;

- M61 pa3BuBath CHOCOOHOCTH
MOHUMATh MUP C MO3ULHUH JPYroro
YyeJI0BeKa

SBJICHU; OpraHu3alyy U MPOBEICHUS
OMOJIOTUYECKOTO SKCIIEPUMEHTA,
BBIJIBUKEHUS TUIIOTE3, BBISBICHUS
3aBUCUMOCTH MEX]y HCCIEIyEMbIMHU
BEJIMYMHAMH, 00BsICHEHUS
MTOJTyYEHHBIX pe3yJabTATOB u
dbopmynupoBaHus BBIBOJIOB c
WCIIOJIb30BAHUEM HAYYHBIX MOHSATHI,
TEOpHUM U 3aKOHOB

OK 07.
CozeiicTBOBaTHL
COXPaHEHUIO
OKpYyKaroleu
Cpelbl,
pecypcocOepexeHu
10, IPUMEHSITh
3HaHUA 00
W3MEHEHUU
KJIMMATa, TPUHIIHITBI
OepeKIMBOTO

B o0s1acTH 3K010rHYECKOr0
BOCIIMTAHUS:

- JIP31 c(OpPMHPOBAHHOCTh
9KOJIOTMYECKON KYJIBTYpHI,
NOHMMAHHUE BIUSHUS COLMAJIBHO-
SKOHOMMUYECKHUX IPOIIECCOB  Ha
COCTOSIHHE MIPUPOJHOU 51
COLIMAJIBHOW  CpElpl, OCO3HAaHUE
r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MTPOOIIeM;

- JIP32 IIJIAHUPOBAHKE u

[1P67 cdhopMHPOBAaHHOCTH yMEHUS
NPUMEHSTh TOJYYCHHBIC 3HAHHS IS
00BICHEHHUS OMOJOTHYECKUX
MPOLIECCOB U SIBICHUM, JUIsI PUHATHUS
PaKTUYECKUX pelieHui B
MIOBCEAHCBHOM JKU3HU C  IIEJIBIO
oOecrieueHnsT 0€30IMACHOCTH CBOETO
3I0POBbSI U 370POBbSI OKPYXKAIOIINX
JaoAei,  coOmroleHus  3J0pPOBOTO
obpa3za JKHU3HHM, HOPM TPaMOTHOTO
MTOBEICHUS B OKpYKaromien




IIPOU3BO/JICTBA,
3P PeKTUBHO
JENCTBOBATH B
Ype3BbIYaNHBIX
CUTYaLUIX

OCYILIECTBJICHUE JNEUCTBUI B
OKpYXalolllel Cpele Ha OCHOBE
3HAHUS neneun YCTOWYUBOIO

pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENpPUATHE JCUCTBUH,
MPUHOCAIINX BpPEA OKPYXKAOIIECH
cpene;

- JIP34 ymenue nporHo3upoBaTh
HEOJaronpusTHbIE HKOJIOTHUYECKUE
MOCJIEICTBUS  TIPEANPUHUMACMBIX
JEUCTBHMN, IPEAOTBPAILATh UX;

- JIP35 pacmmpeHue  ombITa
NEeATENBHOCTH JKOJIOTUYECKOU
HaIpaBJIEHHOCTH;

- MP4 oBnageHue HaBBIKAMU
y4eOHO-UCCIEeI0BATEIBCKOM,
MPOEKTHOU 51 COLIMAILHOM
JeSITEIbHOCTH

IIPUPOIHOMN cpene; [IOHUMaHKE
HEO0OXOUMOCTH HCIIOIb30BAHUS
JOCTIKEHUI COBPEMEHHON Onosornu
u OMOTEXHOJIOTHH TS
PalMOHAIIBHOTO MTPUPOAOIIOIB30BaAHUS

[IK 4.7. IIpoBoauTh
MOHHUTOPHHT
YCTpaHEHHUS
MEHEJDKMEHTOM
BBISIBJICHHBIX
HapyIlIEeHNAH,
HEJIOCTaTKOB U
PHUCKOB

- JIP6 oco3HaHne CBOUX
KOHCTHUTYIITMOHHBIX TIpaB 1
00s13aHHOCTEH, YBOKCHHE 3aKOHA U
MPaBOTIOPSI/IKA;

MP43 caMOCTOSITEIFHO COCTABIIATh
IIJIaH peIeHUsl MPOOJIEMBI C
Y4E€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHEBIX BO3MOYKHOCTEH U
MPEIOYTECHUI;

MP49 naBaTh OLIEHKY HOBBIM
CUTYaIIMsIM, BHOCUTh KOPPEKTHUBBI
B JCATEILHOCTD, OL[CHUBATE
COOTBETCTBHE PE3YJIbTATOB ILIEIISIM;
MP50 BaageTh HaBBEIKAMU
MO3HABATEIbHOU PeIICKCUU KaK
OCO3HAHUS COBEPIIIAEMBIX
JIENCTBHUI M MBICIIMTEIILHBIX
MPOIIECCOB, UX PE3YyJIbTATOB U
OCHOBaHMUI

[IP67 cdhopMUpPOBAaHHOCTh YMEHUSA
MPUMEHATH TIOJIYYCHHBIC 3HAHUS IS
00bsICHEHHS OHOJIOTHYECKUX
MIPOIIECCOB U SIBIICHUM, TSI TIPUHSTHS
MIPAKTUYECKUX peneHui B
MMOBCETHEBHON JKMU3HM C  IIEJIBIO
oOecrneueHHsT 0€30IMACHOCTH CBOETO
3II0POBBSI M 3JI0POBbS OKPYKAFOIINX
mofied,  COOMIONEHUsS  3I0POBOTO
oOpaza JKHM3HM, HOPM T'PaMOTHOTO
MOBEICHUS B OKpYy)Karoueu
MPUPOAHOMN cpene; MMOHUMaHKE
HEOOXOIUMOCTH HCIIOIL30BaHUS
JOCTH)KECHUH COBPEMEHHOW OHMOJIOTHH
u OMOTEXHOIOTHI IS
ParMOHAIBHOTO MPUPOIOTIOIH30BAHUS




2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI
2.1 O0bem yueOHOM JMCUUILIMHBI M BUABI y4eOHOH padoTsbl

Buj yyeOHol padoThI Odwew s
yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHHMIIHHbI 72

B TOM YHCJIE:

OCHOBHOE CO/Iep:KaHue 58

B TOM YHCJIE:

TEOpeTuYecKoe 00ydeHue 44

MPAKTUYECKUE 3aHITUS 10

71a00paTOpPHBIC 3aHITHUS 4

npodeccnoHaIbLHO-OPUEHTHPOBAHHOE COAEPKAHMNE 12

B TOM YHUCJIE:

TEOpETUYECKOE 00yUeHHe 2

71a00paTOpPHBIC 3aHITHS -

MPAKTUYECKUE 3aHITUS 10

IIpomexyTounas arrectanus (AuddepeHIUPOBAHHBIN 3a4€T) 2




2.2. TeMaTH4YeCKHUM IVIAH U coAep:kaHue yuyeOHou nucuuminabl O/1.13 buosorus

HaumenoBanue Coaepixkanue yueOHOro MaTepuasia (0CHOBHOe U Po¢ecCHOHAILHO OPHMEHTHPOBaHHOe), | O0beM ®opmupyemble
pa3esioB U TeM JadopaTopHble H MPAKTHYECKHE 3aHATHSA, IPUKJIAJAHON MOAYJIb (IPH HAJTUYMH) 4acoB KOMIIeTeHIIHH
1 2 3 4
OcHOBHoOe cojiep:kaHHe
Pa3nes 1. buojiorusi kak Hayka. 7KuBble cHCTeMbI M HX OPraHHU3AIUsA 2 OK 02
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2
burosiorus B cucreme | buonorus — Hayka o UBOU npupoe. CBSI3M OHONOTHN ¢ OOIIECTBEHHBIMH, TEXHUIECKUMU U
Hayk. O0mas JPYTMMH €CTECTBEHHBIMU HaykamH, (uiocopueil, peauruen, 3TMKON, S3CTETUKOW U MPaBOM.
XapaKTEPUCTUKA Ponp Ouonornn B (GOpMUPOBAHMU COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
KU3HU OMOJIOTUYECKHUX HaYK.
MeTtopl MO3HAHUS KUBOW HpUPOIbl (HAOMIOJEHUE, IKCIEPUMEHT, ONHCaHUE, HU3MEpEeHHeE,
KJaccuukanys, MOJICTUPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
XKusble cucteMsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouoioruu. OTiandne KUBBIX CUCTEM
OT HeopraHuyeckoi npuposl. CBoicTBa OMOCHCTEM U X pa3HOOOpasue.
YpoBHU OpraHu3anu ouocucrem: MOJIEKYJISIPHO-TE€HETUYECKUH, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, HSKOCHUCTEMHBIH (OMO - TEOICHOTHYECKHI),
onochepHbIi
Pa3znen 2 Xumudecknii cCOCTaB M CTPOEHUE KJIETKH 10 OK 01, OK 02, OK 04
Tewma 2.1. Conep:xaHue y4eOHOro marepuasa 1
XUMHYECKUH cocTaB | XMMHUYECKHH COCTaB KIETKA. XHWMHYECKHE DJIEMEHTBI: MaKpPOAJIEMEHTHI, MUKPOIJIEMEHTHL
kieTku. Bona Bona um muHepanbHble BemiecTBa. DYHKIMM BOABI M MHUHEPAIbHBIX BELIECTB B KIIETKE.
U MUHEPAJIbHbIE [Monnep>xanue ocMoTH4ecKkoro OanaHca
BellleCTBa IIpakTHYeckoe 3aHATHE 1
Ne 1 «buonoruyeckas pojib MHUHEPAJIbHBIX BELIECTB B 00ECHEUEHUM >KU3HEAEATEIbHOCTU
OpraHu3MOB, IIPOSIBICHUS AUcOaTaHCa MUHEPAIBHBIX AIEMEHTOBY
Tema 2.2. Conep:xaHue y4e0HOro MaTepuaJja 4
buonornyecku benku. CoctaB u crtpoeHue 6enKoB. AMMUHOKHUCIOTBI — MOHOMEpHI OenkoB. Hezamenumblie u 2
BaXXHBIC XMMHYECKME | 3aMEHUMbIE aMMHOKHUCIIOTBI. AMMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
COCIMHEHUS MOJIEKYJIbl (MI€pBUYHAs,, BTOPUYHAS, TPETUYHAS U UYETBEPTUYHAS CTPYKTypa). XUMHUECKHUE

cBoiictBa OenkoB. buonornueckue ¢yHkiuun OenkoB. DepMeHTHI — OHOJOTHUYECKHE
katanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHelUu(UIHOCTb.
KogepmenTsl. Buramunsl. OTianunst epMeHTOB OT HEOPraHUYECKUX KaTaJIn3aTOpPOB.

VYrneBospl: MOHOCaxapuabl (IJIOKO3a, pub03a M JAe30Kcupubo3a), Aucaxapuipl (caxaposa,




JaKTO3a) M TMoJiMcaxapuabl (KpaxMai, TJIUKOTEH, LEeUTon03a). buonornyeckue ¢yHKuuu
yrneBofoB. Jlummuel:  Tpurnuuepuabl,  ¢ochomunuap,,  crepounsl. [ uapodunbHO-
runpodoOHbIe cBoiicTBa. buonornueckue ¢pyHkuuu mununoB. CpaBHEHHE YIIIEBOJIOB, OEIKOB
U JUIUJ0B Kak HCTOYHUKOB dHepruu. Hyknennoseie kucnotsl: JIHK n PHK. Hykneotuasr —
MOHOMEpHI HyKJIeMHOBBIX KucioT. Crpoenue u ¢pynkuun JJTHK. Crpoenune u ¢pynkunun PHK.
AT®: crpoeHue u GyHKIMH

JlabopaTopHoe 3aHsiTHE

Ne 1 «Onpenenenue Butamuaa C B IPOJIyKTax MUTAHUSD)

Tema 2.3.

CrpykTypHO-
(GbyHKIIMOHATIbHAS
OpraHu3aIus KJIEeToK

Conep:xxanue yueOHOro Marepuaja

Huronorus — Hayka o kietrke. Kinerounas teopus — mpumep B3auMOACHCTBUSA UACH U (PaKTOB
B Hay4YHOM MO3HAaHUU. MeTo/bl N3y4eHus KIETKH.

Knerka kak nenocrHas xkuBas cucrema. OOuiye NMpU3HAKU KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, moJsiekynsl JIHK kak renernueckuii anmapar, cucTemMa cuHTe3a Oeska.

Tunel  kIeTok: dyKapuoTHYecKass U IpokapuoTudeckas. (OcoOEHHOCTH  CTpOEHHS
MpOKapuoOTHYEeCKOM KieTku. Kierounas creHka Oaktepuit. CTpoeHHE JYKapHOTHUYECKOU
KJeTKd. OCHOBHBIE OTJIMYUSI PACTUTEIBHOM, KUBOTHOM M IpubHON KieTku. [loBepxHOCTHBIE
CTPYKTYpBl KJIETOK— KJIETOYHasi CTeHKa, TIJIMKOKaIMKC, uX ¢yHkuuu. Ilnazmatudeckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

[uronnazma u ee opranouasl. OmHoMemOpanHbie opraHounsl kieTku: OIIC, ammapar
l'onbmxu, nu3ocoMsl. 1loyaBTOHOMHBIE OpPraHOWABl KIETKH: MUTOXOHIPHH, IIACTHABIL.
[IpoucxoxxaeHne MUTOXOHAPUA W TutacTuA. Bumel mmactuna. HememOpanHble OpraHOWIBI
KJIETKU: pPUOOCOMBI, KJICTOYHBIA LEHTP, IEHTPUOJIU, PECHUYKH, KIyTUKH. DyHKIUU
OpraHouI0B KJIETKU. BKiroueHus.

SAnpo — perynstopHblii neHTp kietku. CTpoeHue sifpa: siaepHas 000J0uKa, KapuoIluia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlabopaTropHoe 3aHsiTHe

Ne 2 «I/IsyquHe CTPOCHH:A KIICTOK paCTeHHﬁ, KHMBOTHBIX U 6aKTepHﬁ o4 MUKpPOCKOIIOM Ha
T'OTOBBIX MUKPOIIpCIIapaTax u uX OIMMCaHUC)

Pazpea 3. ZKuzHeaeaTeILHOCTL KJIETKH

Tema 3.1.
OOMeH BeIEeCTB
U TIpEBpaIlCHUE
SHEPTUU

B KJIETKE

Copepxanue yueOHOro Marepuasa

OOMeH BelIecTB, WU MeTa0oIM3M. ACCUMIIIANMS (TUTACTHYECKUH OOMEH) U TUCCUMMIISIIAS
(oHepreTnyeckuii 0OMeH) — JB€ CTOPOHBI €IMHOrO Mpoiiecca MeradonuszMa. Ponb 3akOHOB
COXpaHEHHUs BeIIeCTBa M HHEPrUM B MOHMMAHUM MeTaboimu3ma. Tumbl oOMeHa BeIIeCTB:
aBTOTpOoHBIH U TerepoTpodHbiil. Ponb ¢gepMeHTOB B OOMEHE BEIIECTB U TMPEBpAIEHUU
sHepruu B Kierke. PDotocuHTe3. CBetoBas u TeMHOBas ¢a3el (oTocuHTe3a. Peakiuu

OK 01, OK 02, OK 04




¢dorocunresa. IppexkTuBHOCTH (hoTOCHHTE3a. 3HaUeHUe (POTOCUHTE3A IS KHU3HH Ha 3emIie.
Bnusinue ycnoBmii cpensl Ha ()OTOCHMHTE3 M CIOCOOBI TOBBIIIEHUS €r0 MPOIYKTUBHOCTH Y
KyJIbTYpHBIX ~ pacTeHH. XeMOCHHTE3. XEeMOCHHTE3Mpylole Oakrepuu. 3HaYECHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIIe.

DOHepreTuyecknii 0OOMEH B KiIeTKe. PaciiernieHne BemecTB, BBICICHNE U aKKyMYJINPOBaHUE
SHEPTUU B KIJIETKE. DTalbl SHEPreTUYEeCKOro oOMeHa. |nmkonm3. bpoxkeHwe W ero BUIBL
Kucnopognoe oxucnenue, win KieTouyHoe apixanue. OkuciaurenbHoe (ochopuiIrpoBaHue.
D} deKTHBHOCTH SHEPreTHIECKOro 0OMeHa

Tema 3.2.
buocunures Oeinka

Conepxxanue yueOHOro Marepuaja

Peakuun wmatpuuyHoro cuHte3a. [l'enetnueckas wuHpopmanus u JIHK. Peanuzanus
IreHEeTUYECKON MHpOpMaIUK B KieTKe. [ eHeThueckuil KoJ U ero cBoicTBa. TpaHCKpUNIMs —
marpuunblii cunte3 PHK. Tpancnauus — OuocunTe3 Oenka. Otambl TpPaHCIALUH.
KomupoBanue amuHokucaot. Posis pubocom B 6MocHHTE3E OenKa

HpaKTI/I‘IeCKOC 3aHATHE

No 2 «Pemenue 3a1a4 Ha onpeiesICHUE MOCIEA0BATEIbHOCTA HYKIICOTHIOBY

Tema 3.3.
Bupycsr

Conepxanue yaeOHOTo MaTepuaia

Heknerounsie ¢popmsel xu3Hu — Bupychl. Mcropus otkpeitust Bupycos (. U. MBanoBckwii).
OcoOEHHOCTH CTPOEHHUS M KU3HEHHOTO IMKIa BUpycoB. bakrepuodaru. bonesnu pacteHui,
JKUBOTHBIX M YEJIOBEKA, BhI3bIBacMbIe BUpycaMu. Bupyc nMmmynonedunura yenoreka (BUY) —
Bo3Oyautens CITNa. IIpodriakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Paznea 4. Pa3MHOkeHHe U MHAUBHUAYAJIbHOE PAa3BUTHE OPraHNU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKH

Conep:xaHue y4eOHOro MmaTepuasa

Kierounslii 1MKN, WM JKU3HEHHBIM [UKI KiIeTku. MuTtepdaza um muto3. Ilpomeccsr,
npoTekarmue B uHTepdasze. Permkanus — peakuus marpuuHoro cuare3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHIL. [[UTIJIOMIHBIA U TalIOUIHBIA XPOMOCOMHBIS
Habopel. XpoMatuabl. L{uTomornuyeckre OCHOBBI pa3MHOKEHUS U MHIUBUAYAIbHOTO Pa3BUTHUS
opranu3moB. Jlenenune kierkn — muto3. Cranguum murto3a. Ilponeccel, mpoucxopsiiue Ha
pasHbIX cTagusax MuTo3a. buonoruueckuii cmpica Muto3a. [Iporpammupyemasi rubenb KIeTKU
- arnonTo3

Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHu3MOB

Conepxanue yueOHOro Marepuasia

@®opMbl pa3sMHOKEHHUsI OpPraHU3MOB: Oecrojioe M mojioBoe. Bupl Oecrnonoro pasMHOXKEHUS:
JIeTIeHHEe Ha/lBO€ U MOYKOBaHHWE OJJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE
pazMHOkeHHE. ICKycCTBEHHOE KJIOHUPOBAHHUE OPTaHU3MOB, €r0 3HAaYCHHE VISl CEJIEKIUU.

[TonoBoe pa3smMHOXKeHHE, ero oTIMuMs OT Oecronoro. Meio3. Cramun meiio3a. Ilpoueccsl,
MIPOUCXOJAIINE Ha cTagusax Menosa. IloBemeHme xpomocom B Menose. KpoccuHrosep.
buosiornyeckuii cMpIcl 1 3HaueHue Meno3a. ['ameTorenes — npoiecc 0Opa3oBaHMs MOJOBBIX

OK 01, OK 02, OK 04




KJIETOK Y JKUBOTHBIX. [10JIOBBIC *kKene3bl: CEMCHHUKH U SUYHUKH. OOpa3oBaHHE W pa3BHUTHE
MOJIOBBIX KJIETOK — TrameT (CrepMaro30uf, SHIEKIeTKa) — CIIEPMAaTOreHe3 U OOTEeHE3.
OCOOEHHOCTH CTPOCHUS SIMIEKIETOK U criepMaro3onaoB. OmnogotBopenue. [laprenorenes

Tema 4.3.
NupuBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxxanue yueOHOro MarepuaJja

NunuBuayanpHOe pa3BuTHE (OHTOTEHE3). DOMOPHOHAIBHOE pa3BHUTHE (AMOpPHOTEHE3). DTarbl
3M6pI/IOHaJII)HOFO Pa3BUTHA Yy TIO3BOHOYHBLIX JKHBOTHBIX: IIpO6JICHI/Ie, racrpyisnus,
opradorere3. [loctamOpuoHanbHOe paszBuTHe. TUIBl MOCT3MOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CHIOCOOHBIE BBI3BIBATH BPOXKJEHHBIE YpoiacTBa. Poct M pa3Butue pacteHuil. OHTOTEHE3
IIBETKOBOT'O PACTEHHUS: JBOWHOE OIJIOJIOTBOPEHHE, CTPOCHHE CEMEHH, CTAIH PA3BUTHS

HpaKTuquKue 3aHATUSA

Ne 3 «Mudexmonnble 3a001€BaHMsl U SIUIEMUN B UCTOPUH YEIOBEUECTBAY.
Ne 4 «Baknunaius kak npo@uiakTuka HHQEKIIMOHHBIX 3a00JI€BaHUI

Paspnen S. HaciieacTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

10

Tewma 5.1.
3aKOHOMEPHOCTH
HacJIeI0BaHUs

Copep:xanue y4eOHOro marepuasa

Hpe)IMeT 1 3aJa4u I'€HCTUKU. Poms IIUTOJIOTHHN U 3M6pI/IOJIOFI/II/I B CTAHOBJICHUHN T'CHCTHUKMH.
Bxnag poccuiickux u 3apyOeKHBIX YYEHBIX B pPa3BUTHE TEHETUKH. MeETOAbl TEHETHKHU
(ruOpUIONOTHYECKHM,  ITMTOTEHETUYECKUH,  MOJICKYJSIpHO-reHeTndeckuii).  OCHOBHBIE
reHeTUYecKue NOHATHA. ['eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.
3aKOHOMEPHOCTH HACIIeIOBAHUS NIPU3HAKOB, ycTaHOBIeHHbIE I'. Menaenem. MoHornopuanoe
CKpelllMBaHME. 3aKkoH enuWHooOpa3ust rubpugoB  mepBoro  nokoienus. [IpaBuio
JOMHHHUPOBaHMS. 3aKOH paclIeIUIeHUsl NMpu3HakoB. ['mmore3a umctoThl ramer. [lonHoe u
HEMoJIHOe  JOMUHUpoBaHue. JluruOpuaHoe  CKpellMBaHHME. 3aKOH  HE3aBUCHMOTO
HacleIOBaHUSl TpPU3HAKOB. lluToreHernyeckue OCHOBBI JAUTMOPUIHOTO CKPEIIMBAHMUSL
Ananusupyrouiee ckpemuBaHue. lcnosib30BaHME aHATU3UPYIOLIETO CKPEIIMBAaHUS s
OTpeJiesIeHUs] TeHOTHIa 0CO0U

IlpakTH4eckoe 3aHATHE

Ne 5 Pemenue 3alad Ha OIpCACICHHUC BCPOATHOCTH BO3HHUKHOBCHHUSA HACICACTBCHHBIX
IIPpU3HAKOB IIPXU MOHO-, OU-, HOJ'II/IFI/I6pI/II[HOM " aHAJIM3UPYIOHIEM CKPCIIMBAHUU, COCTABJICHUC
TCHOTHUIIMYCCKUX CXCM CKPCHIMBAHUA

Tema 5.2.
CueniieHHOE
HacleI0BaHUe
MIPU3HAKOB

Conepxanue yueOHOro Marepuasa

CI_Iel'IJ'IeHHOC HaCJICAOBAaHUC ITPU3HAKOB. Pa6Gora T. MopraHa IO CHCIJICHHOMY HACJICIOBAHUTO
T'CHOB. HapymeHHe CHOCIICHUA T'CHOB B PE3YIIbTATC KPOCCHHIOBCPA. XpOMOCOMHaSI TCOpU
HacCJIeACTBEHHOCTH. ['eHeTHUeCKHe KapThI.

I'enetnka mnomna. XpOMOCOMHOC OMPCACIICHUC TI10JIA. AYTOCOMLI U TIOJIOBBIC XPOMOCOMBI.
I'omorameTHeie U reTeporaMCeTHbIC OpPraHuU3MBbI. Hacnengosanue IMMPU3HAKOB, CHCIUVICHHBIX C

OK 01, OK 02, OK 04




I10JIOM

HpaKTI/I‘leCKOC 3aHATHE

Ne 6 Pemienue 3amau Ha OMNpeelIeHHE BEPOSTHOCTH BO3HUKHOBEHMS HACJIEJICTBEHHBIX
MPU3HAKOB TP  CLEIUVIEHHOM  HACJIEIOBAHWUM, COCTABJIICHUE TE€HOTUIMYECKHUX CXEM
CKpEIMBAaHUS

Tema 5.3. CojaepikaHue yueOHOro MaTepuajia

3aKOHOMEPHOCTH W3menunBocTh. Buapl H3MEHUMBOCTH: HEHACHIEACTBEHHAs M Haclie[cTBeHHas. Poib cpensl B

U3MEHUYUBOCTH HEHACJICICTBEHHON HW3MEHYMBOCTU. XapaKTePUCTUKA MOAU(DUKAMOHHOW HW3MEHYHUBOCTH.
BaprannonHslii psa u BaprannoHHas kpusas. Hopma peaknuu npusHaka. KonmdyecTBeHHbIE U
KauyecTBEHHbIE TPU3HAKU U X HOpMa peakunu. CBoicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.
HacnenctBennasi, wiM TeHOTHIMYECKas H3MEHUYMBOCTh. KoMOMHaTHBHAasT M3MEHYMBOCTb.
Meiio3 u 1NOJIOBOW MpoLEcCC — OCHOBAa KOMOWHAaTUBHOM WM3MEHUYMBOCTH. MyTalMOHHas
n3MeHunBoCTh. Kiaccmdukanus Myranuil: TeéHHblE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa U
MIPUYMHBI MyTauid. MyTareHHble (pakToOpbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEACTBEHHOM
W3MEHUYUBOCTH
H. U. BaBunosa
IIpakTHyeckoe 3aHATHE
No 7 Pemenue 3amad Ha OINpeNeiIeHHWE BEPOSTHOCTH BO3HUKHOBEHHUSI HACJIEIACTBEHHBIX
IIPU3HAKOB IIPA PA3JIMYHBIX THUIIAX B3aUMOJEHCTBUSA I'€HOB, COCTaBICHHE I'€HOTUIINYECKHX
CXEM CKpEILHMBaHM

Tema 5.4. Copep:xaHue y4e0HOro MmaTepuaJja

I'enetuka yeoBeka

I'enetnka demoBeka. Kapuwotunm demoBeka. (OCHOBHBIE METOJbI T'E€HETHKH YEJIOBEKa:
IrE€HEAJIOTHYECKUM, OJIM3HENOBBIN, IIUTOTCHETHYECKUH, OHOXUMUYECKUNM, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE ONpeNeICHUE TeHOTHUIA: IOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIIUPOBaHKE, B ToM 4ucie ¢ nomompto [11[P-ananu3a. HacnencrBennslie 3a00sieBaHuUs
YelioBeKa: TeHHbIE OoJie3HH, OO0JIE3HM C HACJICACTBEHHON IMPEIpacroioXEHHOCTHIO,
XpoMocoMHBIe Ooinie3Hu. ComaTuueckue W TeHepaTUBHble MyTanuud. CTBOJOBBIE KIIETKH.
[TpuHIHIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICUSHUS TeHETUYECKUX
Oone3nell. Menuko-reHeTHYecKoe KOHCYIbTHPOBAaHUE. 3HAUCHHE MEIUIIMHCKOW T'€HETUKH B
MPEAOTBPAIICHNUN U JICYCHUH I'€HETUYECKUX 3a00JIeBaHUI YEIIOBEKa

IIpakTHYecKoe 3aHATHE

Ne 8 «CocraBieHne U aHAIU3 POAOCIOBHBIX YCJIOBCKA»

Pa3gen 6. IBoTronoHHAS OMOJIOTHUA

Tema 6.1.

\ Conepxanue yueOHOro Marepuaja

OK 01, OK 02, OK 04




OBOIIOIMOHHAS
TeopHUs

U €€ MECTO

B OHOIOTHH

[Ipennoceliky BO3SHUKHOBEHMSI ABOJIIOLIMOHHON TEOPUHU. DBOJIIOLUOHHAS TEOPUSI U €€ MECTO B
Oouonornu. BrusHUE SBOJIONMOHHONW TEOPUM HA pPa3BUTHE OWOJIOTUM U JAPYrHX HayK.
CuzerenbcrBa 3BooLUH. [laneoHToNOrMUECKHE: TOCIE0BATEIBHOCTD MOSBICHHS BUJOB B
MAJICOHTOJIOTUIECKON JIETONMCH, TepexoaHble ¢GopMmbl. buoreorpadudeckne: CXOACTBO |
paznuuue ¢GayH u (rop MaTepUKOB U OCTPOBOB. DMOPHOJIOTUYECKUE: CXOACTBA M Pa3INdUs
SMOPHOHOB pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTMYHBbIE, PYAUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OHMOXUMHUYECKHUE:
CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTell y BceX
JKUBBIX OPraHU3MOB.

OpomonmonHas teopus Y. lapeuna. [Ipennocsliku BO3HUKHOBEHUS AapBUHU3Ma. [IBUKyIIne
CHJIBI 3BOJIIOLMU BUJOB 1O JlapBuHY (KM30BITOYHOE pPa3MHOKEHHE IPU OrPAHUYEHHOCTHU
pecypcoB, HeolpeienéHHasi M3MEHYMBOCTb, 00pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOP)

Tema 6.2.
MukposBonronus

Conep:xxanue yueOHOro Marepuaja

Cunrernueckass teopus sBosmonnu (CTD) u e€ OCHOBHBIE MOJOXKEHHS. MUKPOIBOIIOIMSL.
[onmynsius Kak eUHKUIA BUIA U SBOJIOLUH.

JBuxkymue cuibl ((axTOpbI)IBOJIOLMM BUAOB B TMpupojie. MyTallMOHHBIN mpouecc u
KOMOMHATHBHAsT W3MEHUYMBOCTh. llomynsiuuoHHBbIE BOJHBI M Apeid reHoB. M3omsamus u
murpainus. EcrecTBeHHBIM 0TOOp — HampaBiuswoommui — (aktop 3Bosoruu.  Dopwmbl
€CTeCTBEHHOro oToopa. [IpucnocoOIeHHOCT, OpPraHu3MOB Kak pe3yJabTaT SBOJIOLHUU.
[Ipumepsr mpucnocobseHuid y opranu3MoB. Apomopdo3bl W wuanoamanTanuud. Bum u
BujooOpazoBanue. Kpurepuu Buma. OcHoBHBIE (popMBI BUI000pa30BaHus: reorpadudeckoe,
9KOJIOTMYECKOe

Tewma 6.3.
Makpo3Botonus

Copep:xaHue y4eOHOIro MmaTepuaja

MaKpOBBOJ'IIOL[I/IH. (DOpMI)I OBOJIFOLIN U (bHHeTquCKaH, JUBEPIrCHTHAsd, KOHBCPI'CHTHAs,
ImapajjicjibHasi. HeO6paTI/IMOCTI> 9BOJIFOIN N

IIpakTHYeckoe 3aHsATHE

Ne 9 «CpaBHenue BUI0B 0 MOP(HOJIOTUYECKOMY KPUTEPUIO»

Paznen 7. Bo3HnkHOBeHUeE U pa3BUTHE KM3HM HAa 3emJie

Tema 7.1.
3apoxxaeHue
Y pa3BUTHE KU3HU

Copepxanue yueOHOro Marepuasa

JloHay4yHble NpEeACTaBICHUS O 3apOXKIACHUM >XU3HU. HayuHble TUnore3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: abuWoOTeHe3 U MaHcmepMus. XUMHUYECKas 3BONIONUA. AOUOTEHHBIM CHHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUYECKUX. ODKCHEPUMEHTAIbHOE IOATBEPKICHHE
XUMHYECKOH 3BOIOIMHA. HawanpHble 3Tamel OWoJIornmueckod ssBoironmu. I 'umore3za PHK-
mupa. DopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp M BO3HHMKHOBEHHE NpPOTOKIETKH. [lepBbie
KJIETKH U UX 3BOJIIOLMA. DOPMUPOBAHUE OCHOBHBIX IPYIIN KUBBIX OPraHU3MOB.

PazBurtne xu3nu Ha 3emuie mo spaM u nepuojaM. Kartapxei. Apxeiickas U mpoTepo3oncKas

OK 01, OK 02, OK 04,
OK 07




opel. Ilanmeosoiickas spa u e€ mnepuoabl: KEMOPUHCKUIM, OPAOBUKCKUH, CHUITYpUICKHIH,
JI€BOHCKHMM, KAMEHHOYIOJIbHBIN, MEPMCKUU. Me3030HcKasg 3pa U €€ NEepuoJbl: TPUACOBBIN,
Opckuid, MenoBou. KaiiHo30#ickas 3pa W €€ NepuoJAbl: NaJCOrCHOBBIM, HEOrE€HOBBIN,
AHTPOIIOT€HOBBIM.

Tema 7.2. Cojaepikanue yueOHOro MaTepuajia

Cucrema Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 3BOIOLUH. OCHOBHBIE CHUCTEMAaTHYECKHE

OPraHMYECKOTO MHUPA. | IPyNIbl OPraHU3MOB. XapaKTEPUCTHKA KIMMaTa U IeoJIOTMYecKUX IpoueccoB. OCHOBHBIE

[IpoucxoxaeHue ATaITbl SBOJIIOLUN PACTUTEIBHOTO U KHUBOTHOTO MHpa. ApoMop(h03bl y PACTEHHI U KHUBOTHBIX.

YesoBeKa — [losiBneHue, pacuBeT ¥ BEBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

aHTPOIIOTEHE3 DBOJIIOLMS YeJIoBeKa. AHTPOIIONIOT Ul KaK Hayka. Pa3BuTHe MpencTaBIeHui 0 MPOUCX0KACHUN
yenoBeka. Metopl u3yueHust antponoreHe3a. CxoicTBa U pa3Ivyusl 4eIOBeKa U KUBOTHBIX.
Cucremarndeckoe TOJIOXKEHUE ueoBeka. JIBwkymue cuibl ((akTopbl) aHTPOIOTEHE3a.
HacnenctBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOuIecTBEHHBbIH 00pa3 KU3HH,
W3rOTOBJIEHUE OPYAUN TPYAA, MBIILJIEHUE, peUb

Tema 7.3. Copep:xaHue y4e0OHOro MmaTepuaja

OcHOBHBIE CTAINH
IBOJIIOIIUH YeJI0BEKA

OCHOBHBIE CTaIMU W BETBU SBOJIIOIMUA YEIOBEKA: aBCTPAJIOMUTEKH, YeIOBEK yMENbIi,
Yenosek mnpsaMoxoaamui, YemoBeK HeaHAEPTaIbCKHM, UeIoBEK pa3yMHBIM COBPEMEHHOIO
tuna. Haxoku mckomaeMbIX OCTaHKOB, BPEMs CYLIECTBOBaHUs, 00JIACTh PacHpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

UenoBeueckne pacbl. OCHOBHBIC OOJIBIIME pachl: €BPOINEOWHAsT (EBpa3uiicKasi), HETpo-
aBcTpajioniHass  (PKBAaTOpHaJIbHAs), MOHTOJIOHWIHAsA (a3uWaTCKo-aMepuKaHcKkas). YepTsl
MPUCTIOCOOIEHHOCTH TMPEACTAaBUTENCH UYETOBEUYEeCKUX pac K YCIOBHUSM CYIIECTBOBAHUA.
EnunctBo yenoseueckux pac. Kpuruka pacuzma

IIpakTHYeckoe 3aHsATHE

Ne 10 «ITprciocoGIeHHOCTD YeI0BeKa K pa3HbIM YCIIOBHAM cpenbl. BiusHaue reorpaduyueckoi
cpenbl Ha MOp(}oIOTHIO ¥ (PU3HOJIOTHIO YETTOBEKAY

Paspnen 8. Opranusmbl M OKpyxaomas cpeaa

Tema 8.1.

Conepxanue y4eOHOro Marepuasa




Okojorus
Kak Hayka. Cpenbl
KHU3HU.

DKoJIoTUs KaK HaykKa. 3alad U pa3zesibl S3KOJIOruu. MeTo bl SKOJIOTMUECKUX UCCIIEI0OBAaHUM.
DKOJIOTHUYECKOE MHUPOBO33PEHHUE COBPEMEHHOTro dYenoBeka. Cpeapl OOMTaHHMS OpPraHU3MOB:
BOJIHAsl, HA3€MHO-BO3/yIIHAs!, TOUYBEHHAs, BHYTPHOPraHU3MEHHAast. DKOJIOTUYECKHE (PaKTOPBHI.

OK 01, OK 02, OK 04,
OK 07

DKOJIOTHYECKHE Knaccugukamus skonorudeckux (HakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOITIOTEHHEIE.

(baxTopsI JlelicTBUE OSKOJOTHYECKUX (HAKTOPOB Ha OpraHu3Mbl. AOMOoTHYECKHE (AKTOPBI:  CBET,
TEMIIeparypa, BIaXHOCTh. DoTorepuomusMm. [IpucrocoOseHuss OpPraHu3MOB K JICHCTBUIO
abuornuecknx (akrtopoB. buonormueckue putMmbl. buoTmueckme Qakropel.  Bumbl
OMOTUYECKMX B3aUMOJICHCTBUN: KOHKYpeHLUs, XullHuW4ecTBO. [lapasutusm, Myryaiuswm,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJEOHWYECTBO), aMEHCAIM3M, HEUTpanu3M. 3HaueHue
OMOTHUYECKUX B3aMMOJCHCTBHM JUIsl CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBaX

Tewma 8.2. Cojaep:kaHue yueOHOr0 MaTepuajia -

DKOJIOTHYECKHE DKOJIOTUYECKHE  XapaKTepUCTUKH nomynsauuu. OCHOBHbIE TOKa3aTead  MOMYJISIIHU:

XapaKTEePUCTUKH YHCIIEHHOCTb, IUIOTHOCTb, POXJIAE€MOCTb, CMEPTHOCTb, MPUPOCT, Murpanus. JnHamuka

MOMYJISITII YHCJIEHHOCTH MOMYJSINU U €€ Peryisius
IIpakTHyeckoe 3aHATHE 2
Ne 11 «IToxcuér NIOTHOCTH NOMYJIALMI PA3HBIX BUJIOB PACTEHUIN

Paznen 9. CoobniecTBa M 3KOJOTHIECKHE CHCTEMbI 10 OK 01, OK 02, OK 04,

Tema 9.1. Conepxanne y4e0HOro MaTepuajia 2 OK 07

CoobmecTBa Coo011ecTBO opranu3mMoB — Ouo1eHo3. CTpyKTypbl OMOIIEHO3a: BHAOBasI, MPOCTPAHCTBEHHAS, 1K 4.7

OpraHU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIICHO3E.

9KOCHUCTEMBI DKOJIOTHYECKHE CHUCTeMBbI (9Kocuctembl). lloHaTne 00 »d3KocucTeMe U OHMOTEOICHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: HPOAYLEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPruu B 3KocucTeMe. Tpoduueckue (MMIIEBbIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE ITOKA3aTeNM SKOCHCTEMBbI: Omomacca,
HOPOAYKIHS. DKOJOTMYECKUEe MHUpaMMJIbl: MPOAYKIUH, YUCICHHOCTH, Ouomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, caMoperyisiius, pazsutue. Cykueccus

Tema 9.2. Conep:xaHue y4eOHOIro MmaTepuaja 2

[Tpupousie [IpupogHble 3KOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. DKOcUCTeMa XBOWHOIO WU

9KOCHUCTEMBI HIIUPOKOJIMCTBEHHOTO neca. AHTpONOTeHHbIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI.
VYpb6oskocucrembl. buonorunueckoe M XO34HCTBEHHOE 3HAYEHHWE arpO3KOCUCTEM MU
ypboskocucteM. buopaszHooOpasue kak ¢akTop ycToHuMBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3Ho0Opa3us Ha 3emie

Tema 9.3. Coaepikanue y4eOHOro MaTepuajia 2

buocdepa — Yuenue B. U. Bepuaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa 6mocdepsi. Kusoe

rio0anbHas BemiectBO M ero ¢yHkuuu. OcobGeHHocTH OHocdepbl Kak TIJI00aTbHON 3KOCUCTEMBI.

3KOCHUCTEMA 3EMIIU

JluHamuyeckoe paBHOBecHe M oOpaTHas cBsi3b B Ouocdepe. KpyroBoporsl BemecTtB u




OMOTeOXMMHUYECKHE IHMKJIBI JJIEMEHTOB (yriepona, a3oTa). 30HAIBHOCTh OHOchepsl.
OcHOBHBIE OMOMBI CYIIIU

Tema 9.4. IIpodeccHoHaTbHO OPHEHTHPOBAHHOE colep:KaHue (coaepKaHHe MPHKJIATHOT0 MOKYJIsl)
Bnusinue YenoBeuecTBO B Omocdepe 3emin. AHTPOTIOTCHHBIE M3MEHEHUs B Onocdepe. [mobambHbIE
AHTPOIIOTCHHBIX sKosiornueckue mnpobaemsl. CocyllecTBOBaHHME NpUpoAbl U yenoBedecTBa. CoxpaHeHue
(dakTopoB Ha Omopa3HoOoOpa3usi Kak OCHOBa ycToWymBocTH Oumocdepbl. OCHOBA  parMOHAILHOTO
ouochepy yIpaBJIEHUS NPUPOIHBIMU PECYPCAMU U UX MCIOJIb30BaHuE. JJOCTHKEHUS OMOJIOTUN U OXpaHa

IIPUPO IBI

IIpakTHyecKoe 3aHsATHE

Ne 12 «BnusiHue npon3BoACTBEHHBIX ()aAKTOPOB HA OPraHU3M YEJIOBEKa»
Tema 9.5. IIpo¢deccHoHAILHO OPHEHTHPOBAHHOE COJepP:KaHUE (CoAepKAHHE MPUKJIATHOTO MOYJIs)
Bnusuue connansHo- | 310poBbe M ero coctapiisitone. MakTopsl, MOJOKUTENFHO W OTPUIIATEIIFHO BIIMSIONINE HA
AKOJIOTHYECKUX opranu3M 4enoBeka. [IpoOiieMa TEXHOTCHHBIX BO3JCHCTBHI Ha 3I0pOBhE UEIOBEKa

(dakTopoB Ha
3JI0pPOBBE YEJIOBEKA

(37IeKTpOMAarHUTHBIE TIOJIA, OBITOBAsST XUMUSA, W30BITOYHBIC IIIYMBI, paadanus W T.IL).
ApnanTands opraHu3Ma 4eloBeka K - (akTtopam okpykawmeid cpenbl. [IpuHIHIBI
dhopmupoBaHus 37A0poBhecOeperaromero mnopeneHus. Ousznyeckas aKTUBHOCTh U 3JI0POBBE.
buoxumMuueckne acreKkThl paliOHAIBLHOTO MTUTAHUS

JlaGopaTopHoe 3aHsiTHE

Ne 3 «BnusiHue abnotnyecknx (pakTOpoB Ha YEIOBEKa» (B Ka4eCTBE TPUTTEPOB, CHIDKAIOIIMX
paboTOCIIOCOOHOCTh,  WCIIOJIB30BAaTh  YCIOBHUSI  OCYIIECTBJICHHS  TPOQECCHOHAIBHON
JeSTeNbHOCTH: IIIyM, TeMIIepaTypa, pusmueckasi Harpy3Ka H T.J1.)

Pazgea 10. Cennexkunsi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOT U

Tema 10.1.
Cenexuusa
KaK HayKa U MpoIecc

Conep:xaHue y4e0OHOIro MmaTepuaja

Cenekndsi Kak Hayka M Ipolecc. 3apoKICHUE CeJeKIUU U JoMecTukanus. Yuenue H. WM.
BaBuioBa o0 meHTpax MHOTOOOpaswsi U MPOUCXOXKIEHUS KyJIbTYPHBIX pacTeHUi. LleHTphI
MPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoptT, mopoja, mramM. COBpEeMEHHBIE METObI
CEJIEKIIUH. MaccoBbiit
W UHIUBUIYAIbHBIH OTOOPBI B CEJEKIMU pPACTeHUH U KHUBOTHBIX. OIEeHKa SKCTEpbepa.
bim3kopocTBeHHOE CKpermuBaHue — MHOpuAWHr. Ywucras auHusA. CKpenMBaHHE YHCTHIX
nunuil. ['erepos3uc, wiau rubpunHas cuna. HepoacTBeHHOe CKpelIMBaHHE — ayTOPHJIMHT.
Otnanénnas rubpummzanus u e€ ycmexu. VCKyCcCTBEHHBIM MyTareHe3 H TOJy4YeHHE
MOJMIUIONJOB. JIOCTHXKEHUS CENeKIMN PACTEeHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTHHA

buorexHonorust kak oOTpacip IpPOU3BOACTBA. ['€HHas WH)KEHepHs. OTanbl CO3JaHUS
pexomOunantHoi JIHK u Tpancrennsix opranusmoB. Kietounas umxeHepus. Kietounsle
KYJIBTYpBHI. MuKpOKJIOHaIbHOE pa3MHOKEHHE pacTeHUH. Knonuposanue
BBICOKOIIPOJTYKTHBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. ODKOJOTHYECKME M JTUYECKHE

OK 01, OK 02, OK 04,
I1IK 4.7




npob6semsl. MO — reneTndeckn MOIU(PUIMPOBAHHBIE OPTaHU3MbI

Tema 10.3.
buorexnonornu
B JKU3HU U podeccuu

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJeP:KaHUeE (ColepKAHUE MPUKJIATHOTO MOTYJIs1)

OcHOBHBIC HANPaBICHUSI COBPEMEHHOW OMOTEXHOJOTHUHU B MPO(ECCHOHATLHON NEATEIHHOCTH
gyejroBeka. Metoapl OMoTexHOI0THU. OOBEKThI OMOTEXHOJOTHN. DTHKA OHMOTEXHOJIOTHYCCKUX
M TEHETHYECKHX »JKcrmepuMeHToB. I[lpaBunma momcka © aHaimm3a OMOPKOJOTHYECKOU
nH(OPMALUK W3 PA3IMYHBIX UCTOYHUKOB (HAydHAS W y4eOHO-HAYYHAS JIUTEpaTypa, CPeICTBa
MaccoBoit nHpopmanuu, cetb IHTEpHET U Apyrue)

HpaRTuqecmle 3aHATHUSA

Ne 13 Keiicel Ha ananmu3 wHGOPMAIMK O HAYYHBIX JOCTHIKEHUSX B 00JIACTU T€HETUYECKUX
TEXHOJIOTHH, KIIETOYHOW MHKEHEPUH, TUIIEBBIX OMOTEXHOJIOTHl.

Ne 14 3ammra keiica: mpelacTaBiIeHHE pPE3yIbTAaTOB pEIIEHUs KEHCOB (BBICTYIUIEHHE C
MIPE3CHTAIINECH )

Pasgen 11. Pemienue KeiicoB B 00,1aCTH OUOTEXHOJIOTH A

Tema 11.1.1.
CommaibpHO-
STUYECKUE aCIIEKTHI
OMOTEXHOJIOT U

ITpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJePKAHME (COlePsKAHUE PUKJIATHOT0 MOTYJIS)

OTHYECKHE ACITEKTHI pa3sBUTUA OHMOTEXHOJIOTHH U MNPUMEHCHUC WX B JXU3HU YCJIOBCKA, MMOUCK
1 aHanu3 MHGOPMAIUHU U3 PA3IMYHBIX HCTOUYHUKOB (HaydyHas M yueOHO-HaydHas JIUTeparypa,
cpeacTBa MaccoBoi MHGopMauu, cetb HTepHeT u npyrue)

[IpakTruueckue 3aHATUS

Ne 15 Keticel Ha ananu3 uHOpMAIUU 00 STUYECKHUX aCTIEKTax Pa3BUTHS OMOTEXHOJIOTHH (110
MHUHH-TPYIITIaM).

Ne 16 3ammura keiica: mNpeACTaBICHUE PE3yIbTATOB PEIICHHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAIINECH )

OK 01, OK 02, OK 04,
I1IK 4.7

IIpome:kyTounas arrecrauus (1udpdepeHINPOBAHHBIN 3a4eT)

Bcero:

72




Temwt pehepamos (00K1a008), UHOUBUOYATILHBIX RPOCKHOG

- Knerounas Teopust ctpoeHust opranu3zMoB. VcTopusi 1 COBpEMEHHOE COCTOSTHUE. -
Hacnencreennas undopmanus 1 nepegaya €€ U3 NOKOJEHUS B TOKOJICHHE.
- Ipamatuueckue CTpaHULbl B UCTOPUU PA3BUTHUS TEHETUKHU.
- Ycnexu COBpeMEHHOM TeHETUKU B MEJUIIMHE U 3]IpaBOOXPAHECHUH.
- UcTopus pasBuTus 3BOIIOLUOHHBIX Uaeu 1o Y. JlapsuHa.
- «Cuctema npuponb» K. JIunHes u ee 3HaueHUE 7151 pa3BUTHUSL OUOJIOTHH.
- CoBpeMEHHBIE MPEICTABIICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSX SBOJIIOINH.
- CoBpeMeHHbIC TMPEJCTABICHUS O 3apOXKICHHM >XU3HU. PaccMoTpeHHe u oOleHKa
Pa3JIMYHBIX TUIIOTE3 TPOUCXOKICHUS
- CoBpeMeHHBII 3Tanm pa3BUTUA 4YenoBeuecTBa. YenoBeueckue pacbl. ONMacHOCTH
pacuzma.
- Bo3aelicTBre uenoBeka Ha MPUPOAY Ha Pa3IUYHBIX dTANaxX Pa3BUTHUS YEIIOBEUECKOTO
oO11ecTBa.
- Biusinue okpykaroieit cpesibl U ee 3arps3HeHusl Ha pa3BUTHE OPTaHU3MOB.
- BnusHue xkypeHus, ynoTpeOJieHUs aJKOrojii W HAPKOTUKOB POJIUTEISIMH Ha
AMOpPHUOHATBHOE Pa3BUTHE peOCHKA.
- Butamunbl, epMeHTBI, TOPMOHBI U UX POJIb B opraHuzMme. Hapymenus npu ux
HEJIOCTATKE U N30BITKE.
- IlpyuuHBl ¥ TpaHUIBl YCTOMYMBOCTH OWOChEpbl K BO3JACUCTBUIO JESITEIHHOCTHU
JIIOAEH.
- buoneno3bl (3K0CHCTEMBI) Pa3HOTO YPOBHS M UX COIMOJAYMHEHHOCTh B TJIO0ANBHOU
aKocucTeMe - buocdepe.
- BunoBoe u sxonoruueckoe paznoodpasue OMOIeH03a KaK OCHOBA €r0 YCTOMYMBOCTH.
[loBpillIeHHE TMPOAYKTUBHOCTH (POTOCHMHTE3a B HCKYCCTBEHHBIX JKOJIOTMYECKUX
CUCTEMAX.
- Paznuunble SKOJOrMYECKHE MUPAMHUIbBl U COOTHOIIEHUS OPraHM3MOB Ha KaXXIOW HX
CTYNEHHU.
- [IyTn noBbIeHUsT GMOTOTUYECKON MTPOYKTUBHOCTH B HCKYCCTBEHHBIX IKOCUCTEMAX.
- Ponib IpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX HKOJIOTHYECKUX OpraHU3aIfil B COBpE-
MEHHBIX Pa3BUTHIX CTPaHaX.
- PanmonanbHOE MCMOJIB30BAaHUE U OXpaHAa HEBO30OHOBISIEMBIX MPHUPOIHBIX PECYpPCOB
(Ha KOHKPETHBIX IPUMEPAX).
- OmacHOCTh TI00aMBHBIX HapyieHuid B Ouocdepe. O30HOBBIE «IBIPBD», KUCIOTHBIC
JOJIH, CMOTH U UX IIPEJIOTBpAILCHUE.
- DKOJIOTUYECKHUE KPU3UCHI U dKOJIOTHYecKue katacTpodsnl. [IpegoTBparenue ux Bo3-
HUKHOBEHUS
- Butamun A u ero 6uonoruyeckas poiib
- Butamun C u ero Ouonoruueckas poib (ompeneneHue xonudectBa ButamuHa C B
JIMMOHE)
- Onpenenenne KeCTKOCTH BOJIbI
- Unnukaropsl. [Ipupoansie naaukatopsl. UHAUKATOPHI B OBITY.

- A30T B )KM3HM Y€JIOBEKA.

3. VCJOBMS PEAJIM3AIIMM PABOYEW NPOTPAMMBI YUYEBHOM
T CHUATIIAHBI



3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

s peanuzanuu paboueit nporpammbl yueOHou nucuuruinHbl OJ1.13 «buomorus»
MIPUMEHSIIOTCS CIIEIYIONIUE 00pa30BaTelIbHbIE TEXHOIOTUU:

- IpoOJeMHOE 00yUYEHUE;

- tudpepeHInpoBaHHOE 00yUYEHUE;

- 00y4yeHue B COTpyIHMYECTBE (KOMaHIHas, rpynnoBas padbora);

- UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH;

- 310pOBbecOeperaronuue TEXHOJIOTUH.

3.2. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanus yuyeOHON JUCHUIUIMHBI TpeOyeT HAIMYUSL y4eOHOTo KaOMHEeTa XUMHUH.
O6opynoBaHue yueOHOro kabuHera:

- OCaJI0YHBIC MECTA IO KOJIMYECTBY O0yYarOIUXCS;

- paboyee MEeCTO MpenoiaBaTess;

- TUJTAKTUYECKUM KOMIUIEKT Y4eOHO-HATJISIAHBIX TTOCOOH MO TUCIIUILINHE;

- MYJIBTUMEIUIHBIC CPEJICTBA OOYUYEHUS M0 JUCIUILIUHE,

- 00opyI0BaHME ISl MPOBEICHUS BCEX BUOB J1IA0OPATOPHBIX PabOT M MPAKTUUECKUX
3aHATUA

Texaudeckue cpesicTBa OOyICHUS:

- KOMIIBIOTED C JIMIIEH3NOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- MYJBTUMEIHATIPOCKTOD;

- DKpaH.

3.3. UudopmanuonHoe odecriedueHne 00ydeHust

Ilepeyenbr  pekoMeHAyeMbIX  Y4YeOHbIX u3AaHuii, HHTepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JINTEPaTypPhI

OCHOBHBIE HCTOYHUKH:

1. Tlaceunuk B.B., Kamenckuii A.A., u ap. buonorus (6a3oBbiii ypoBens). 10,11
Kiacc. — M., aknuonepHoe obmiectBo «M3naTenscTBo «lIpocsemenuey, 2023 r.
JloTIOTHUTENbHBIE UCTOYHUKH:

1. Hukutunckas T.B. buonorusi: kapMa"Hbiii cipaBouHuk. — M., 2015.

2. CusornazoB B.U., AraponoBa WN.b., 3axaposa E.T. buonorus. O6mias Ouonorus:
0a3oBbIil ypoBeHb, 10—11 kiracc. — M., 2020.

3.CyxopykoBa JI.H., Kyumenko B.C., MBanoBa T.B. buosorus (6a30BbIii ypOBEHB).
10-11 xmace. — M., 2019.

HNHTepHET-pecypehl

1. www. sbio.info (Bcs Owuonorus.CoBpeMeHHass OHOJIOTHUsS, CTaThd, HOBOCTH,
OmoOmoTeKa).

2. www. window.edu.ru (EmuHoe OKHO nocTyma K 0oOpa3oBaTeIbHBIM pecypcam
WNutepHera no 6uonorun).

3. www.5 ballov.ru/test (Tect ans aOUTypHUEHTOB 1O BCEMY IIKOJIBHOMY KypCy
ouomnorun).

4. www. biology. ru (buomorms B OTkpbITOM KOJuiemke.CalT COACPKHUT
AIEKTPOHHBIN ydeOHUK ToOmnosoruu, On-line TecTsI).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOHN
JAUCHUIIJINHBI

KoHTpoJib U olleHKa pe3yibTaToB OOYy4YEeHHUs OCYIIECTBISICTCS MpernojaBaTeieM B
mpoiecce MNPOBEACHUS MPAKTUYECKHX 3aHATHUA U JA0OpaTOpHBIX  paldoT,


http://www.5/

TECTUPOBAHMS, YCTHOTO ONPOCa, KOHTPOIBHBIX PadoT.

OK/IIK Pazpen/Tema THun oeHOYHBIX
MeponpHuATHH
OK 01. Beibupats criocoObl penieHus Temsr 2.1 -2.3, 3.1- 3.3, VYerHblit onpoc
3a/1a4 MpoQecCHOHATBHON 4.1-4.3,5.1-5.4, 6.1-6.3, TectupoBanue,

ACATCIIBHOCTH MPUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

7.1-7.3,8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o0/c, 10.1,
10.2, 10.311-0/c, 11.111-0/c

[TpakTrueckue paboOThI
KoHTpoabHble paboThl
NunuBuyaibHbIe
yueOHbIE TPOEKTHI
@pOHTAIBHBIN OITPOC

OK 02. Mcnonb30BaTh COBpEMEHHbBIE Temmr 1.1, 2.1 -2.3, 3.1- JuddepeHrpoBaHHbIit
CpE/ICTBA TIOMCKA, aHATIM3A U 3.3,4.1-4.3,5.1-5.4, 6.1- 3a4eT
MHTEpIpeTaui HHPOPMALUHU 1 6.3,7.1-7.3,8.1,8.2,9.1-
WH()OPMAIMOHHBIC TEXHOJIOTHH TSI 9.3, 9.41T-o0/c, 9.5I1-0/c,
BBITIOJTHEHUS 33]1a4 PO decCuoHaIbHOM 10.1, 10.2, 10.3TT-o/c,
JIEITECILHOCTH 11.1T-0/c
OK 04. 3ddexTuBHO Temsr 2.1 -2.3, 3.1- 3.3,
B3aMMO/ICHCTBOBATh U PabOTATh B 41-4.3,5.1-5.4, 6.1-6.3,
KOJUICKTUBC U KOMAH/JC 7.1-7.3,8.1, 8.2, 9.1-9.3,

9.4I1-0/c, 9.511-o/c, 10.1,

10.2, 10.3I1-0o/c, 11.111-0/c
OK 07. ConeiicTBOBaTh COXpPaHEHHIO Tewmmr 1.1, 2.1 -2.3, 3.1-
OKPYXKAIOIIEH CPeIbl, 3.3,4.1-43,5.1-5.4, 6.1-
pecypcocOepekeHHI0, TPUMEHSITh 6.3,7.1-7.3,8.1, 8.2, 9.1-
3HaHug 00 N3MEHEHUH KIMMarTa, 9.3,
IIPHUHIMAIIBI 6epe>KJ'II/IBOFO IMPOM3BOACTBA, 9.4H-0/C, 9.5H-0/C, 10. 1’
S eKTHBHO NIEHCTBOBATS B 10.2, 10.3MT-0/c, 11.1TT-0/c
YpE3BBIYAHBIX CUTYAIHIX
[IK 4.7. TIpoBOAUTH MOHUTOPUHT Temsr 9.5 I1-o/c, 10.3 T1- DKCnepTHOE
YCTpaHEHHS MEHEHDKMEHTOM o/c, 11.1I1-o/c HaOJII0IcHHE
BBISIBJICHHBIX HapyIIeHui, HepoctatkoB U | 9.4 I1-o/c, 11.111-0/c BBITOJHEHUS

PHUCKOB

71a00paTOPHBIX padoT,
KOHTPOJILHBIX PadoT,
BBITIOJTHCHUE
TECTHUPOBAHUS U
NPAaKTUYECKUX PabOT




