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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
npodecCHOoHaIBLHOr0 00pa3oBanus 1o crenuaibHocTH 35.02.05 Arponomus (mpuka3s
MunuctepcTBa npocsetienus: Poccutickoit @enepannu Ne 444 ot 13 urons 2021 r.);

- @enepaibHOr0 TOCYAAPCTBEHHOIO0 O0pa30BaTENbHOIO CTAaHJAApPTa CPEIHEro OOIIEro
o0pa3oBaHus YTBEP>KIECHHOIO TMpHKa3oM MuHucTepcTBa OOpa3oBaHUS U HAyKHU
Poccuiickoit @eaeparuu ot 17 masg 2012 r. Ne 413;

- Ilpukaza MunucrtepctBa mnpocsemieHuss PO or 12 asrycra 2022 1. Ne 732 «O
BHECEHUU M3MEHEHUU B (pernepanbHbId rOCYyIapCTBEHHBIH 00pa30BaTeNbHbIA CTaHIAPT
cpenHero  obmero  oOpa3oBaHMS, YTBEPXKACHHBIA MpuKazoM MuUHHCTEpCTBA
oOpazoBanus u Hayku Poccutickoit @eaeparuu ot 17 mas 2012 r. Ne 413»;

- IIpuka3za Munucrepcta npocseuieHuss Poccuiickoit ®@enepaunn ot 24.08.2022 Ne
762 «O06 yrtBepxknenun Ilopsnka opraHu3anuu M OCYUIECTBJICHHUS 00pa3oBaTEIbHOU
NESTENBbHOCTH TI0 00pa3oBaTENbHBIM TMPOrpaMMaM CpeaHEro mnpodeccrHoHaIbHOro
0o0pa3oBaHUs;

-e IIpuka3za MunucrepctBa npocsemenuss Poccun ot Ne 371 or 18 mas 2023 rona
«O0 yTBepxkIeHuu (denepanbHO 00pa30BaTENIbHON MPOrpaMMbl CpPEAHETO O0OIIEero
00pa3oBaHUs;

- IpUMEpHON pabodeil mporpaMMmel 00I1e00pa30BaTEIPHON TUCHUIUIMHBI «brosorusn»
(0a3oBBIli  ypoBeHB) s MPOQECCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIUi
(omoOpeno Ha 3acemanuu [legarornueckoro coeta ®I'BOY IO MPIIO npoTtokoaom
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 35.02.05 ArpoHomus.

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

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

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

Heab u3ydenus aucuuiuinabl «buonorusi» Ha 0a30BOM YpPOBHE — OBIIAJICHUE
OOy4YaloMMUMHCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIMOHAJIBHOW OpraHu3aliu 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 ydeOHod nucturinael OJ[.13 «bwuonorus» obecneynBaet



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 wuHTepec K pazNUYHBIM | 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 | pacCKpbIBaTh 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




IIPOU3BOACTBA, OCYILECTBIICHUE JNEHUCTBUN B | IPUPOJHOMU cpene; [IOHUMaHKE
3P PeKTUBHO OKpY)Kallllel cpefe Ha OCHOBE | HEOOXOAMMOCTH HCII0JIb30BAHHUS
JENCTBOBATH B 3HAHUS neneun YCTOWYHMBOTO | TOCTHXXEHUHA COBPEMEHHOW OMOJIOTUH
Ype3BbIUaHBIX pa3BUTHUS YEJIOBEUECTBA; U OMOTEXHOJIOTUI JUIs
CUTYaLUIX AaKTUBHOE HENpUATUE JACWCTBUH, | palllOHAIBHOTO MPUPOIOTIONb30BAHUS

MPUHOCAIINX BpPEA OKPYXKAOIIECH

cpene;

- JIP34 ymenue nporHo3upoBaTh

HEOJaronpusTHbIE HKOJIOTHUYECKUE

HOCJIEACTBUSL  NPEANPUHUMAEMBIX

JEUCTBHMN, IPEAOTBPAILATh UX;

- JIP35 pacmmpeHue  ombITa

NEeATENBHOCTH JKOJIOTUYECKOU

HaIpaBJIEHHOCTH;

- MP4 oBnageHue HaBBIKAMU

y4eOHO-UCCIEeI0BATEIBCKOM,

MIPOEKTHOM u COLIMAIIBHOM

JeSITEIbHOCTH
[IK 2.2 - JIP6 oco3HaHue cBOMX [1P67 chopMHpPOBAaHHOCTH yMEHUS
YcranaBnuBarthb KOHCTUTYIIMOHHBIX [IpaB U NPUMEHSTh TOJyYeHHbIE 3HAHUS IS
KaJICHJIapHBIE CPOKU | 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U | OOBSICHEHUS OMOJIOTUYECKHUX
MIPOBEJICHUS MIPaBOIOPSIIKA; MPOLIECCOB U SIBJICHUM, JUIS TPUHATUS
TEXHOJIOTMYECKUX MP43 camOCTOSATENBHO COCTABIIATh | MPAKTHYECKHUX peneHui B
orepanuii Ha OCHOBE | IUIaH PElIeHUs IPOOJIEMBI C MOBCETHEBHOM  U3HU C  LEJbIO
onpeeneHus Y4ETOM MMEIOIIUXCSI pECYPCOB, obecriedeHusi 0OE30MaCHOCTH CBOEro
(heHOoJIOTHYECKUX CcOOCTBEHHBIX BO3MOKHOCTEN U 3I0POBbSI U 3J0POBbS OKPYKAFOIINX
(a3 pazBuTHs MPEANOYTEHUI; mofied,  COOMIONEHUsS  3I0POBOTO
pacTeHui MP49 naBaTh OLIEHKY HOBBIM oOpaza JKHM3HM, HOPM T'PaMOTHOTO

CUTYalMsIM, BHOCUTh KOPPEKTUBBI | TOBEACHUS B OKpYXKaroleu

B JIEATEIBLHOCTD, OLICHUBATh MIPUPOIHOMN cpene; IMOHUMAaHHUE

COOTBETCTBUE PE3YJIbTATOB 1IENIIM; | HEOOXOAUMOCTH WCIIOJIb30BAHUS

MP50 BaageTh HaBBEIKAMU JOCTH)KECHUH COBPEMEHHOW OHMOJIOTHH

MO3HABATEJILHOM peIeKCHH Kak u OMOTEeXHOJIOTHI JUTSt

OCO3HAHUS COBEPIIIAEMBIX
JIENCTBHUI M MBICIIMTEIILHBIX
MPOIIECCOB, UX PE3YyJIbTATOB U
OCHOBaHMUI

paruOHAJIbHOI'O IIPUPOAOII0JIBL30BaAHUS




2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI
2.1 O0bem yuyeOHOM JUCHUIIMHBI M BUABI Y4eOHO# padoTsbl

Buj yyeOHol padoThI Obnem b
yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHHMIIHHbI 144

B TOM YHCJIE:

OCHOBHOE CO/Iep/KaHue | 102

B TOM YHCJIE:

TEOPETHYECKOE 00yUeHUe 74

MPAKTUYECKUE 3aHITHUS 24

8 MOM Yuclie KOHMPOabHble pabombl 6

1ab0paTOpHBIE 3aHATUS 4

npogeccHOHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHNE 36

B TOM YHUCJIE:

TEOPETHYECKOE 00yUeHUe 12

71a00paTOpPHBIC 3aHITHS 10

MPAKTUYECKUE 3aHITUS 14

IIpomeskyTouHasi arTecTanusi (3K3aMeH) 6




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

HaumenoBanue Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3esioB U TeM JadopaTopHble H MPAKTHYECKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHMH) YacoB | KOMIETEeHIHH
1 2 3 4
OcHOBHOe€ coJiep;kaHue
Pasnen 1. buoJsiorns kak Hayka 2 OK 02
Tema 1.1. CojaepikaHue yueOHOro MaTepuaJjia 2
buosnorus B buonorus — Hayka o >xuBoi npupoze. Csizu OMOJIOTUU € OOLIECTBEHHBIMU, TEXHUYECKHUMH U JIPYTUMHU
CUCTEME HayK €CTECTBEHHBIMU HayKamu, (uiocoduel, penuruei, 3TUKOW, 3CTeTUKOM U mpaBoM. Ponb Ouosioruu B
(hopMHpOBaHUM COBPEMEHHOM HaydyHOU KapTUHBI MUpa. Cuctema OMOJIOTMUECKUX HaYK.
Metonpl  TO3HaHUS KUBOW  MpUPOAbl  (HAONMIOEHUE, HKCIEPUMEHT, OIHCaHUue, W3MEpEeHHUeE,
KJ1accu(uKaIys, MOJICTMPOBAHNE, CTATUCTHYECKAsE 00padOTKa TaHHBIX)
Pasznea 2. )KuBble cMCTeMbI M UX OPraHU3ALMS 2 OK 02
Tema 2.1. Coaepxanue yueOHOIo MaTepuasa 2
O6bmas XKusble cucrembl (OmocucTeMbl) Kak HpeaMeT H3ydeHus Ouosoruu. OTivuYMe >KUBBIX CHCTEM OT
XapaKTEepUCTHKA | HeopraHudeckoi mpupoapl. CBoiicTBa GMOCHCTEM U UX pazHOOOpasue.
KU3HU YpoBHM oOpraHuzamUu  OMOCHUCTEM: MOJICKYISPHO-TEHETHUCCKHH, KIETOYHBIM, OpraHU3MEHHBIMH,
MOMYJISIIIMOHHO -BUIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTHYECKHH ), OMoChepHBIiA
Pa3znesa 3 XumMmuuyeckuii COCTaB M CTPOEHHE KJIETKH 18 OK 01, OK 02
Tema 3.1. Conep:xaHue y4eOHOro Marepuaja 1 OK 04
XUMUYECKUN XUMUYECKUN COCTaB KJIETKH. XUMHUYECKHE ODJIEMEHTBI: MaKpOAJIEMEHThl, MHKpOlJeMeHTh. Boma u
COCTaB KIIETKH. | MUHEpalibHble BemlecTBa. @OYHKIWMM BOJBI M MHUHEPAJNbHBIX BeleCTB B KieTke. llomaepxkanue
Bona OCMOTHYECKOro OasiaHnca
U MHUHCDPAIBHBIC | [[pakTHYecKOe 3aHATHE 1
BeIICCTBa Ne 1 «buonorudeckast pojib MUHEPaJIbHBIX BEIIECTB B 00ECHEUYECHUU KU3HEACATEIHLHOCTH OPraHU3MOB,
MPOSIBIIEHUS AUcOalaHCca MUHEPATIBHBIX JIEMEHTOBY
Tema 3.2. Conepxanue yueOHOro Marepuasa 6
buonornyeckn | benku. CoctaB u cTpoeHHe OEIKOB. AMHHOKUCIIOTEI — MOHOMEpHI OellkoB. He3aMeHuMble U 3aMEHUMBIC
BA)KHBIC AMUHOKHCIIOTHl. AMHUHOKUCIIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOW MOJEKYJbl (TepBUYHAS,
XUMHYECKHE BTOpHUYHAs, TPETHUHAs M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHUE CBOWMCTBa OenkoB. buonornveckue
COCJMHEHUS (GyHKIMHU OENKOB.

®epMeHTHl — Ouojoruueckue karaiau3atopel. CTpoeHue (epmMeHTa: aKTHBHBIA LEHTp, CyOCTpaTHas
cnenuduaHocts. Kodepmentsl. Butamunbl. OTimyust GepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.
YrneBoapl: MOHOCaxapuabl (TJIIOK03a, pub03a W JIe30KcHprO03a), Aucaxapuibl (caxaposa, JaKTo3a) |




noJiucaxapuabl (Kpaxmaj, TJIMKOTEH, LelUIono3a). buonornyeckne ¢GyHKUWM yriaeBoJoB. Jlumumisr:
tpuriuuepuabl, (ocomunuapl, crepounsl. ['uapodunbHO-TUAPO(GOOHBIE CBOMcTBA. buonmormueckue
¢ynkuuu munuaoB. CpaBHEHHE YIIIEBOIOB, OSJIKOB U JIUMHIOB KaK HICTOUHUKOB SHEPTHH.

Hyxneunosbie kucnotel: JJHKu PHK. Hyxieotuabsl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT. CTpoeHHE U
¢bynkuuu JJHK. Ctpoenne n pyaxumu PHK. AT®: crpoenne n GyHKINm

JlabopaTopHble 3aHATUA 2

Ne 1 «Onpenenenue sButamuna C B IPOIyKTax MUTAHUSD

Ne 2 «'mapodunsHO-THAPOPOOHBIE CBOMCTBA JIUITHIOB
Tema 3.3. Conepxxanue yueOHOro Marepuasa 6
CrpykTypHO- Huronorus — Hayka o kierke. Kiierounas teopust — npuMep B3auMoJeHcTBUS uael U (akToB B HAYYHOM
(GYHKIIMOHATIBHA | MO3HAHUH. METObI N3yYCHUS KIICTKH.
g opranm3anus | Knerka kak nenoctHas kuBas cucrema. OOmive Mpu3HAKU KIETOK: 3aMKHyTash HapykHas MmeMmOpaHa,
KJIETOK mouekynbsl JIHK kak renernueckuit annapar, cucrema cUHTe3a Oenka.

Tunel KieTok: sykapuoTHueckas W MpokapuoTHueckas. OcoOEHHOCTH CTPOEHHUS MPOKapUOTHYECKOMN

kinetku. Kierounas crenka Oakrtepuil. CTpoeHHe 53yKapuoTHdeckod KieTku. OCHOBHbBIE OTIMYUS

PacCTUTENbHOM, )KUBOTHON U TrprOHOM KieTkH. [IoBepXHOCTHBIE CTPYKTYpBI KJIETOK— KJIETOYHAs CTEHKa,

IIIMKOKanuKe, ux GyHkuuu. [lnasmarnyeckas memOpana, ee cBoicTBa U QyHKITHH.

[uromnazma u ee opranouabl. OmgHOMemOpaHHble opraHounsl kieTku: OIIC, ammapar ['onbmxu,

Iu30cOoMblL.  IlomyaBTOHOMHBIE OpPraHoMAbl KJIETKM: MUTOXOHIpHMH, IacTuiel. IIpomcxoxneHue

MHUTOXOHJIpUH W TiacTuj. Buael mactua. HememOpaHnHbie opraHOUABI KJICTKH: PUOOCOMBI, KJIECTOYHBIN

LEHTP, UEHTPUOJIH, PECHUYKH, KT'yTUKHA. DYHKIIMA OPraHOUIOB KJIETKH. BKiroueHus.

Snpo — perynaTopHslii LeHTp KieTku. CTpoeHue sanpa: sjaepHas 000J0uKa, Kapuollja3mMa, XpOMAaTHH,

AIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIECTB B KIETKE

JlabopaTopHbIe 3aHATHSA 2

Ne 3 «CtpoeHue kieTku (pacTeHus) M KJIETOYHbIE BKIIOYEHHUS (Kpaxmall, KapOTHHOM/bI, XJIOPOIUIACTHI,

XPOMOILIACTBI)»

Ne 4 «ITponnnaemocts MeMOpaHsb! (MJ1a3MOJIHN3, JEMIa3MOIIN3)»
Paznen 4. JKuzHenessTeJbHOCTH KJIETKH 10
Tema 4.1. Conep:xaHue y4e0HOTro MmaTepuaJja OK 01, OK 02
OOmeH BemecTB | OOMEH BemIeCTB, WA MeTaboaM3M. AcCUMWIAIMS  (MJIaCTHYCCKUH OOMEH) M JTUCCUMUISIIHS 4 OK 04
U IpEBpalIEHUE | (SHEpreTHYeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOI0 IMpoliecca MeTaboau3ma. Pojb 3aKOHOB COXpaHEHHUs IIK 2.2

SHEPruu
B KJIETKE

BElIleCTBAa M DSHEPruM B MOHMMaHUM MeTabonu3ma. Tumbsl oOMeHa BeLIeCTB: AaBTOTPO(HBIN U
rerepoTpodHbIi. Posib epMeHTOB B 0OMEHE BEIECTB U IPEBPAIEHUN SHEPTUH B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBass (a3bl QoTocuHTe3a. Peaknuu doTtocunreza. DPHEeKTUBHOCTD
¢dorocuHTe3a. 3HaYeHHe (POTOCUHTE3A Ul J)KU3HU Ha 3emiie. BiusHue ycnoBuii cpeabl Ha pOTOCHHTE3 U
crocoObl  TOBBIIIEHHWS  €r0  TPOJAYKTUBHOCTH Yy  KYIBTYPHBIX  PacTeHMH.  XEMOCHHTE3.




XeMOoCHHTE3HpyIolHe OakTeprn. 3HaYeHNEe XEMOCHHTE3a ISl )KU3HU Ha 3emIle.

DOHepreTuyeckuii 0OMeH B KjeTke. PaciierieHne BelecTB, BbIICICHUE U aKKyMYJIMPOBaHUE SHEPIHU B
KJIETKe. DTambl dHepreTudeckoro oomena. ['nmukomus. bpoxenue u ero Bumasl. KucnopoaHoe okucieHue,
Wi KietoyHoe apixanue. OxuciurensHoe (ochopunmpoBanne. DPPEKTUBHOCTh IHEPTETUIECKOTO
oOMeHa

Tema 4.2. CojaepikaHue yueOHOro MaTepuajia 1
buocunres Peakium matpuunoro cuHTe3a. ['enermueckas wHpopmamms u JHK. Peammszauus reHerndeckoit
Oeinka uHpOpManMu B KJIeTKe. | eHeTHueckuil Ko u ero cBoicTBa. Tpanckpumiust — Marpuunslii cuate3 PHK.
Tpancasius — 6uocuHTe3 Oenka. Ortambl TpaHcasuuu. KoaupoBanue amuHOKucIOT. Ponb pubocom B
O6uocuHTe3e Oenka
IIpakTHueckoe 3aHsTHE 1
Ne 2 «Pemrenue 3aa4 Ha OIpeielIeHUE MOCIIEJ0BATEIbHOCTH HYKJICOTHIOBY
Tema 4.3. Coaepxanue yueOHOIro Marepuasa 2
Bupycsr Hexknerounsie popmbl xku3Hu — Bupycsl. Victopus otkpbiTs Bupycos (/. 1. MBanosckuit). OcobennocTH
CTpOEHHUS M JKU3HEHHOTO IMKia BUpycoB. bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U YeNOBEKA,
BbI3bIBa€Mble BHpycamMH. Bupyc wummyHonepunura uenoseka (BUY) — Bo3Oymurens CIIN/a.
[IpodunakTrka pacnpocTpaHEeHHs BUPYCHBIX 3a00JI€BaHUM
KonTpoabHast padora Ne 1 «MonekynsipHbIil ypOBEHb OpraHU3aIliy KHUBOTOY 2
Pasznen 5. PazmHokeHUe 1 MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB 20 OK 01. OK 02
Tema 5.1. Conep:xaHue yueOHOro Marepuaja 2 OK 0 4’
XKu3HeHHbIH Kierounsrii 1y, Wi >KM3HEHHBIW MUK KieTku. MHTepdaza m murtos. Ilpomecchl, mpoTekaromue B TIK 2.2
LMK KIIETKH natepdaze. Permmkanus — peaknus matpuanoro cunre3a JIHK. Ctpoenue xpomMocom. XpOMOCOMHBIM '
Habop — KapuoTUIl. [IUIIIONIHBIN U ratuIouIHBIA XpOMOCOMHBIE HaOOphl. XpoMaTuael. Llutonornueckue
OCHOBBI Pa3MHOKCHHs U WHIMBHIYaJIbHOTO Pa3BUTUSA OpraHu3MoB. JleneHue kieTkn — muto3. Craguu
muto3a. [Ipomeccel, mpoucxonsdmue Ha pPasHBIX CTaAMAX MHUTO3a. DHOJIOrMYECKHMI CMBICI MHUTO3a.
IIporpammupyemast rudenb KJIETKH - allolTo3
Tema 5.2. Conep:xaHue y4e0OHOIro MmaTepuaja 4
DopMel @opMbl pa3MHOXKEHHS OpPraHU3MOB: OecIiojioe U IMOoJIoBoe. Buipl 0Gecrosioro pasMHOXKEHUS: JleleHHUe
Pa3MHOXKECHUS HaJBO€ M MOYKOBAHHWE OJHO M MHOTOKIETOYHBIX, CIIOPOOOpa30BaHUE, BETeTaTUBHOE pPa3MHOKEHUE.
OpraHU3MOB HckyccTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €10 3HAYEHUE AJIS CEJIEKIIUH.

[TonoBoe pasmMHOXKEHHE, €T0 OTANUUs OT Oecrionoro. Meito3. Ctaauu meiiosa. [Iportieccsl, mpoucxoasimire
Ha craausax meinosa. [loBegenne xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMbIC ¥ 3HaYEHUE
Meio3a. ['ametoreHes — mporiecc 0O0pa30BaHMS MOJOBBIX KJIETOK Yy JKUBOTHBIX. [l0JIOBBIE 3Kene3bl:
CEMEHHHKH U AnYHUKU. OOpa3oBaHUEe U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTO30U/I, SUIEKIIeTKA)
— criepMaToreres u ooretes. OcoOEHHOCTH CTPOEHUs SIMLEKIETOK U criepMaTo30u10B. OMI0J0TBOPEHHE.
ITaprenorenes




Tema 5.3.
NunuBunyainbH
0€ pa3BUTHE
OPraHu3MoOB

Conepxanue yueOHOro Mmarepuasa

WupuBuayansHoe pasButue  (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (SMOpHOTeHe3).  OTarbl
SMOPHOHAIIBHOTO pPa3BUTHs Yy TO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHME, TacTPy/SHsi, OpraHOTEHE3.
[ToctamOproHanbHOE  pa3BUTHE. THUNBI MOCTAMOPHOHAIBHOTO Pa3BUTHS: NpsAMOe, HE TpsSMOe
(inumHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPTaHU3MOB; (PAaKTOPbI, CHOCOOHBIE BBI3bIBATh BPOKICHHBIE
ypoxctBa. Poct u pasBurue pacteHuil. OHTOr€HE3 IBETKOBOI'O PAcCTEHUS: CTPOCHHE CEMEHH, CTaIuM
pa3BUTHS

Tema 5.4.
OcobeHHOCTH
CTPOECHUS U
pa3BUTHSA
MaKpOOPTaHU3M
a

IpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHME (CO/IEPKAHHE MPUKJIATHOTO MOYJIs1)

Tkanu pactenuil. CTpoeHHE OpPraHOB pPACTUTENBHOTO OPraHuU3Ma, UX pPOJb U CBSA3b MEXAY COOOM.
KusneneaTenbHOCTh PACTUTENBHOTO OpraHusmMa. POCT M pa3BuUTHE pACTEHMs. YCIOBUSA INPOPACTAHMS
cemsH. [loaroroBka ceMsH k noceBy. PazButue npopoctkoB. BiusiHue GUTOropMOHOB Ha POCT pacTeHUs.
PocroBbie nBmwxkenus pacteHuid. PasButue moOera m3 mouykd. PasMHOXKeHHE pacTeHH M ero 3HaueHue.
CemenHoe (reHepaTHBHOE) pa3MHOkeHue pacteHuil. L{Berku u couserus. Omnbinenue. IlepekpéctHoe
ombUIEHHE (BETpOM, KUBOTHBIMH, BOJOW) M caMoolbluieHue. J[BoitHoe omonoTBopeHue. BereratusHoe
Pa3MHOKEHHME LBETKOBBIX PAaCTEHUU B MpPHUpOJE. BereraTuBHOE pa3sMHOKEHHE KYIbTYPHBIX PACTEHUH.
X03511ICTBEHHOE 3HaYE€HNE BEr€TaTUBHOTO Pa3MHOKEHHS.

IIpakTHYecKue 3aHATHS

Ne 3 Pa3zpaboTka MEHTaJIBHOM KapThl TKaHEH, OPTraHOB M CHCTEM OPTaHOB MaKpOOPTaHU3MOB (pacTeHUs) C

KpaTKOM XapaKTEPUCTUKON UX PyHKITHI.

Ne 4 «BupycHble u OakTepuaiabHble 3a00JICBaHHMS MaKpPOOPTAaHU3MOB (pacTeHHSs). OMHACMHUYCCKHUI
(anm3o0THYECKUH, AMUPUTOTHUECKUI) Tporecc. OOIMe MPUHIUIIBI WCIIOIB30BAHUS JIEKAPCTBEHHBIX
BemecTB. OCOOEHHOCTH MPUMEHEHHUST aHTUOMOTHUKOB)Y

Pa3znen 6. HacsiencCTBEHHOCTH M1 MU3BMEHYNBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEPHOCT
Y HACJIEIOBAHUS

Copep:xaHue y4eOHOIro MmaTepuasa

[Ipenmer u 3amaun reHeTHKU. Pojib LUTONIOTMM W SMOPUOJIOTUM B CTAHOBJICHHUM TeHETUKU. Bxman
POCCHIMCKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHUKU. MeTo/bl TeHeTUKH (TUOPUI0JIOTUYECKHH,
[UTOTEHETHYECKH, MOJIEKYJIIpHO-TeHeTH4eckuii). OCHOBHbIE TE€HETHYEeCKHe IMOHATUA. [ eHeTmyeckas
CHUMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpeIIMBaHU.

3aKOHOMEPHOCTH HAaclleZIOBaHUS TPU3HAKOB, YycTaHOBieHHble [. Menaenem. MoHorubpuaHoe
CKpelllMBaHHe. 3aKOH eAMHOo00pa3us ruOpuaoB mepBoro nokosjeHus. [IpaBuino AOMUHUpPOBaHUA. 3aKOH
paciiernieHus: mnpu3HakoB. [umore3a wuyuctoThl ramer. [lonmHoe U HEMOJIHOE JIOMUHUPOBAHUE.
JuruOpuaHoe CKpellMBaHHe. 3aKOH HE3aBUCHUMOIO HaclieJJoBaHHs TMpu3HakoB. llurorenernueckue
OCHOBBI  JTUTHOPUAHOTO  CKpeIIMBaHUS.  AHamM3Upylollee  cKpemmuBaHue.  lcmonb3oBaHue
AQHATM3UPYIONIETO CKPEIIMBAHUS IJIsl OTIPEACTICHHsI TEHOTHIIA OCOOH.

IIpakTHYecKHe 3aHATHA

OK 01, OK 02
OK 04




Ne 5 Pemenue 3amau Ha OmpeaereHrne BEPOSITHOCTH BO3HUKHOBEHMS HACIIEICTBEHHBIX NPU3HAKOB MPHU
MOHO-, JH-, TOJUTUOPUTHOM U AHAIU3HPYIONIEM CKPEIIUBAHHH, COCTABICHHE T€HOTHUIIMYECKUX CXEM
CKpEIIUBaHUS

Tema 6.2.
CuemienHoe
HacJIeIOBaHue
MIPU3HAKOB

Conepxxanue yueOHOro Marepuasa

CuermieHHOe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cCuHeNjIeHHOMY HACJI€IOBAaHUIO T'€HOB.
Hapymienue cuenieHuss reHOB B pe3ysibTaTeé KPOCCUHIOBepa. XPOMOCOMHAsI TEOPUsI HACJIEACTBEHHOCTH.
I'enernueckue kapthl. ['eHeTnka mosia. XpOMOCOMHOE OIpeneleHue Mmoja. AYyTOCOMbI U TOJIOBbIE
XpPOMOCOMBI. I'omorameTHbIe U TeTCpOraMEeTHLIC OPraHU3MbIl. HaCJICIIOBaHI/Ie IMPU3HAKOB, CIHCINNICHHBLIX C
10JIOM

HpaKTuquKue 3aHATUSA

Ne 6 Pemenne 3aaa4 Ha ONpCACJICHUEC BCPOATHOCTH BO3HHUKHOBCHHA HACJICACTBCHHBIX INPHU3HAKOB IIPHU
CICIINICHHOM HACJICAOBAHWU, COCTABJICHUEC T'CHOTUITNYCCKNX CXEM CKPCUIMBAHUA

Tema 6.3.
3aKOHOMEPHOCT
n
U3MEHYUBOCTHU

Copep:xanue y4eOHOro marepuasa

N3menunBocTh. Buasl HW3MEHUMBOCTH: HEHACHEACTBEHHAs W HacJeACTBeHHas. Pomb cpenbl B
HEHACJIeICTBEHHOW U3MEHUNBOCTH. XapaKTepUCTUKAa MOIU(DUKAIIMOHHOW U3MEHUNBOCTH. BapuanmoHHbIit
psAn 1 BapuanmoHHas kpuBas. Hopma peakmnuu npusHaka. KolmyecTBeHHbIE U KaY€CTBEHHBIE PU3HAKU U
ux Hopma peakuuu. CBoiicTBa MOIM(UKAIMOHHOW U3MEH4YUBOCTH. HacnencTBeHHas, wiH
reHOTUIMYecKass U3MEeHYUBOCTh. KoMOMHAaTUBHAS M3MEHUMBOCTh. Mei0o3 U MoJioBOi mpoliecc — OCHOBA
KOMOMHATHBHOW WM3MEHYMBOCTH. MyTanmoHHas W3MEHYMBOCTh. Kiaccudukanus MyTanui: TEHHBIC,
XpOMOCOMHBIE, TeHOMHBbIe. YacTtoTa M TpUUMHB MyTanuid. MyrtareHHple (GakTopel. 3aKOH
TOMOJIOTHYECKHUX psAI0OB B HaCJEeACTBEHHON W3MEHYMBOCTH
H. 1. BaBuiona

IIpakTHYecKkue 3aHATHS

Ne 7 Pemenwne 3aaa4 Ha OIpCACICHHUEC BCPOATHOCTH BO3HHUKHOBCHHA HACIICACTBCHHBIX IIPHU3HAKOB IIpU
PA3JIMIHBIX TUIIAX BSaHMOHefICTBHH T'CHOB, COCTAaBJICHUEC 'CHOTHITMYCCKUX CXCM CKPCIIMBAHUA

Tema 6.4.
I'eneTuxka
YeJI0BEKa

Conep:xaHue y4eOHOro Mmarepuasa

I'eneTnka uemoBeka. KapI/IOTI/IH yesioBeka. OCHOBHBIC MCTOJblI I'CHCTHUKHU YCJIOBCKA. FeHeaJIOFI/I‘leCKPlﬁ,
6HPI3H€I.[OBHI>1, HHTOFCHGTquCKHﬁ, 6HOXHMH‘I€CKPII>1, MOJICKYJIAPHO -TeHETUYECKUH. COBpeMeHHOG
OIIPCACIICHUC I'CHOTHUIIA: IMTOJJHOI'CHOMHOC CCKBCHUPOBAHHUEC, TCHOTHUIIMPOBAHUC, B TOM 4YHUCJIC C IIOMOIIBIO
HI_IP-aHaJmsa. HacnencrBenHnie 3a0071eBaHUs YeJIOBEKAa: IeHHBIE 6OH63HI/I, 00JIE3HH C HaCHeﬂCTBeHHOﬁ
npeaApacCnoJIOKCHHOCTbIO, XPOMOCOMHBLIC 0one3nn. ComaTUYeCKue U FCHCPATHBHLIC MyTallUuH. CTBOJIOBBIC
KIICTKH. HpI/IHI_[I/IHBI 340pOBOTO o6pa3a KHU3HH, TUAarHoCTHUKH, HpO(I)I/IJ'IaKTI/IKI/I N JICUYCHUA I'CHCTHYCCKUX
0oJIe3HEH. MeauKo-T€eHETUUECKOE KOHCYJIbTUPOBAHUC. 3HadeHue MEIUITMHCKON I'CHCTHUKU B
npeaAOTBpaAllICHUN

U JICUCHHH T'€HETUYCCKHUX 3a00JICBAHMI YeIIOBEKa

IIpakTHYecKkne 3aHATHA




| Ne 8 «CocTaBlieHHe U aHATH3 POJIOCIIOBHBIX YETOBEKAY

KonTpouabHas pabora Ne2 «HaciieqcTBEHHOCTh M M3MEHUYHUBOCTh OPTaHU3MOBY 2
Pa3nen 7. DBoonmoHHas 0MOJIOTHS 8 OK 01, OK 02
Tema 7.1. Cojaepikanue yueOHOro MaTepuajia 2 OK 04
OpomonoHHas | [IpennochlIKi BOSHUKHOBEHHSI YBOJIIOLMOHHOM TEOPUH. DBOJIIOIMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH.
TEOpHs U ee BnusiHre SBOJIIONMOHHON TEOPHH HA Pa3BUTHE OMONOTHM W APYrux HayK. CBHIETENhCTBA HBOJIIOLUH.
MECTO B [TaneoHTONOTHYECKNE: TIOCIEAOBATEIBHOCTh TIOSBJICHUS BHAOB B IaJICOHTOJOTUYECKON JICTOIHUCH,
ouosorun nepexoanbie Gopmbl. buoreorpadudeckue: cxoncTro u paznuune GayH u GIop MaTEpUKOB M OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOJCTBA M PA3NUYMS SMOPHOHOB PAa3HBIX BHJOB TMO3BOHOYHBIX. CpaBHHUTEIHHO-
AHATOMHYECKHE: TOMOJIOTHYHBIE, AaHAJIOTUYHBIC, PYIMMEHTApHBIE OpraHbl, aTaBU3MbI. MOJEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEIICTBEHHOCTH M OCHOBHBIX META0OJIMUECKUX ITyTeH y BCEX
KHUBBIX OpraHu3MoB. DBoitormonHas Teopus Y. JlapBuna. [Ipennockiikn BOZHUKHOBEHHS JIapBUHU3MA.
JIBWOKyIIME CHIIBI DBOJIONMK BHIOB 1O JlapBUHY (M30BITOYHOE pPa3MHOKEHHE TPH OTPAHWYCHHOCTH
pecypcoB, HeolpeienéHHasi HK3MEHYHBOCTh, 0OpH0a 3a CyIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)
Tema 7.2. Copep:xaHue y4eOHOro MmaTepuaja 4
Mukpossomrony | Cuarerndeckast Teopust 3Boonuu (CTD) u e€ ocHOBHBIE MoNoKeHHsT. MukposBosrorws. [Tomynsmus kak
s eIVHUIA BUAA W 3BOJIONMH. J[Brokymue critel (PakTOpPHI)IBOIIONNN BHIOB B MPHPOJE. MyTallmOHHBIH
mpouecc M KoMOWHATUBHAs W3MEHYHMBOCTh. llomynsuuonHble BOMHBI U apelid reHoB. W3onsamus u
murpaius. EcrecTBeHHbIH 0TOOp — Hampasistomuid pakTop 3Bosonuu. opmMbl €CTECTBEHHOTO 0TOOpA.
[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOIOIUH. [IprMepsl mpucnocoOneHni y Opranu3MoB.
Apomopdossl u wamoamantanuu. Buag u BumooOpaszoBanme. Kputepum Buma. OcHoBHBIE (HOPMBI
BHJI000pa30BaHus: reorpaduueckoe, SKOJI0rHIECKOe
Tema 7.3. Coaep:xaHue y4eOHOro MaTepuaja 1
Makpospomtonu | Makpossosonus. @opMbl 3Bosonuu: (uieTnveckasi, JAUBEPreHTHAs, KOHBEPIeHTHAs, MapalieibHasl.
s HeobpaTumocTs 3BosIONINN
IIpakTHYecKoe 3aHATHE 1
Ne 9 «CpaBuenue BU0OB 10 MOP(HOIOTUYECKOMY KPUTEPUIO»
Pa3nen 8. BosHnKHOBeHMe U pa3BUTHE KU3HHN HA 3eMile 10 OK 01, OK 02
Tema 8.1. \ Conepxanue y4eOHOro Marepuasia OK 04




3apoxaeHue U
Pa3BUTHUC KU3HU

JloHayuHble IPEICTaBICHUSI O 3apOKJIEHUM XU3HU. HayuHble runore3bl BO3ZHUKHOBEHHS >KU3HM Ha
3emJie: abuoreHe3 U naHcnepMust. XUMUYecKask SBOJIIOLUsA. AOMOTEHHBIN CUHTE3 OPraHNYECKUX BEIECTB
M3HEOPraHNYeCKUX. DKCIEPUMEHTAILHOE IOJATBEPKICHUE XUMUYECKOW 3Botonuu. HauanbHble 3Tanbl
Oouonoruueckoir sBosouuu. I'mnoresa PHK- mupa. @opmupoBaHue MeMOpaHHBIX CTPYKTYyp U
BO3HHMKHOBEHHUE MTPOTOKIETKU. [lepBbie KileTkH U ux 3Botonus. @opMuUpoBaHUE OCHOBHBIX IPYII AKUBBIX
OpraHu3MOB.

PazButne xu3nu Ha 3emsie mo spam u nepuonam. Karapxeil. Apxeiickas W OpOTEpO30HCKass 3PBI.
[Taneo3oiickast 2pa u €€ mNepuoibl: KEMOPUUCKHUIM, OpPJOBUKCKUH, CHUIYPUHCKUM, JI€BOHCKUH,
KAMEHHOYIOJIBHBIM, NEpMCKUNA. Me3030iickasg 3pa M €€ MNepuoAbl: TPHACOBBINA, KOPCKUN, MEIOBOM.
KaitHo30MicKass 3pa M €€ meproibl: NMAJICOT€HOBBIN, HEOTCHOBBIN, AHTPOIIOIEHOBBIA. XapaKTEpPUCTHKA
KJIMMaTa ¥ re0JIOTHYECKUX POLIECCOB

Tema 8.2. Conepxxanue yueOHOro Marepuaja

Cucrema Cucrema OpraHMuYeckoro MHpa Kak OTpakeHHe 3BOIIONUU. OCHOBHBIE CHUCTEMATHUYECKHUE TIPYIIIbI
OPraHMYEeCKOro | opraHu3MoB. OCHOBHBIE ATalbl SBOJIOIUH PACTUTENLHOTO U KUBOTHOTO MUpa. ApoMop(o3bl Y pacTeHui
MHUpa 1 )KUBOTHBIX. [losiBNIeHNE, paclBET ¥ BRIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB

Tema 8.3. | Conepxxanue yueOHOro Marepuaja

ITpoucxoxaeHn | DBoONMS YeTOBeKa. AHTPOIIONIOTHS KaK HayKa. Pa3BuTHe MpencTaBIeHU O TPOUCXOKICHUHN YeI0BEKa.
€ 4YeimoBeka — | Metonbl m3yueHus aHTpomnoreHe3a. CxoAcTBa M pa3iMyusl 4yeloBeKa M >KMBOTHBIX. CHcTeMaTHdeckoe
AHTPOIIOr€HE3. MOJIOKeHHE 4YesioBeka. JIBwkyiiue cuiibl (pakTopsl) aHTpornorenesa. HacnencTBeHHass H3MEHYUBOCTh U
OcCHOBHBIE €CTECTBEHHBIH 0TOOpP. OOIIEecTBEeHHBI 00pa3 >KM3HU, W3TOTOBJIICHHE OPYIWN TPYHa, MBIIUICHHE, PEYb.
CTaaAuu OCHOBHBIE CTaIMM W BETBU 3BOJIIOLMM YEJIOBEKAa: AaBCTpAJIONUTEKH, YemoBek ymenbld, Yemosek
ABOJIIOIUU npaMoxosamuii, YenoBek HeaHIepTadbCKui, YenoBek pa3ymMHBIM coBpeMeHHOro Tuna. Haxoaku
YeJloBeKa HCKOIAEMBIX OCTaHKOB, BpeMs CYyIIECTBOBaHMsI, 00JACTh PAaCHpPOCTPAHEHHUs, 0ObEM TOJIOBHOTO MO3ra,

00pa3 )KU3HU, OPYAUSL.

UYenoBeueckue packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (€Bpa3uiickas), HErpo-aBCTPaIOUIHAS
(’xBaTOpUANbHA), MOHTOJIOUAHAS (a3maTcKo-aMepuKaHCKas). UYepTtsl MIPUCTIOCOOICHHOCTH
MIpe/ICTaBUTENIeH YEIOBEUECKUX pac K YCIOBHIM CylllecTBOBaHMs. EMUHCTBO yenoBedeckux pac. Kputuka
pacuzmMa

IlpakTHyeckue 3aHATHSA

Ne 10 «ITpucnocobaeHHOCTh YeIOBeKa K pa3HbIM YCIOBUSM cpefbl. BiusHue reorpaduyeckoil cpeasl Ha
MOPQOJIOTHIO ¥ (PU3UOJIOTHIO YEIOBEKA»

I1IK 2.2

Pa3nes 9. Oprann3mbl M OKPY/KaKOIIAs cpeaa

Tema 9.1.

\ Coaepikanue y4eOHOro MaTepuajia

OK 01, OK 02
OK 04




OKoI0THS KaK
Hayka. Cpenpl
JKU3HU.

OKoloTusi Kak Hayka. 3agadyd W pa3Aeibl dSKOJOTHH. MeTOAbl JKOJOTMYECKHX HCCIIeI0BaHHA.
DKOJIOTUYECKOEe MHUPOBO33PEHUE COBPEMEHHOTO uenoBeka. Cpenbl OOMTaHHMS OpPraHU3MOB: BOJHAS,
HA3eMHO-BO3/YIIIHAS, MMOYBCHHAS, BHYTPHOpPraHU3MEHHas. DkoJjorudeckue Qakrtopel. Kiaccudpukanus

DKOJIOTUYECKHE | DKOJOTHUECKUX (PaKTOpOB: aOMOTHYECKHEe, OMOTHYECKHE M aHTPOIOTeHHbIE. [leiicTBHEe IKOJIOTHYECKHX

(baxTopsI (axTOpOB HA OPraHU3MBI
AbGuoTtnueckue (GakTOpb: CBET, TemIeparypa, BIaxHOCTh. Poromnepuomusm. IIpucrnocobneHus
OpPraHu3MOB K JICHCTBHIO aOMOTHUYECKUX (PaKTOPOB. BHOJIOTHUECKIE PUTMBI.
buotnueckne Qakroppl. Bumel OHMOTHYECKMX B3aMMOJCHCTBUN: KOHKYPEHIUS, XHUIIHUYECTBO.
[Tapa3zuTusMm, MyTyannusm, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHUUECTBO), aMEHCATIN3M, HEUTPATTU3M.
3HaueHue OMOTHYECKUX B3aUMOJAECUCTBUMN U1 CYILIECTBOBAHUSI OPraHU3MOB B IIPUPOJAHBIX COOOIIECTBAX

Tema 9.2. Conep:xxanue yueOHOro Marepuaja 1

OKOJIOTMYECKHE | DKOJIOTUUECKHE XapaKTEpPUCTUKU mnomy/siiud. OCHOBHbIE MMOKa3aTeNd TMOMYJSAIHH: YHCICHHOCTb,

XapaKTePUCTUKH | MIIOTHOCTh, POXKAAEMOCThb, CMEPTHOCTb, MPUPOCT, MUrpanus. JuHaMUKa YUCIEHHOCTH MOMYJSIUU U e

TOTTYJISITAN PETYIISIHS
IIpakTnueckoe 3ansiTHE 1
Ne 11 «lTomcyéTr NIOTHOCTH NOMYJIALMI PA3HBIX BUJIOB PACTEHUIN

Pa3pen 10. Coo0niecTBa U DK0JIOrH4ecKue CHCTEMBI 18 OK 01, OK 02

Tema 10.1. Conep:xaHue y4eOHOro Mmarepuasa 2 OK 04

CooOmiectBa CooOmiectBo  opranu3zMoB — OuorneHo3. CTpykTypbl OuoOIleHO3a: BHUIOBAs, MPOCTPAHCTBEHHAs, K 2.2

OpPraHU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOTICHO3E.

HKOCHCTEMBI Dkonorudeckue cucrembl (3kocuctembl). [lonstre 00 skocucteme u OuoreoneHoze. OyHKIMOHAIBHbBIE
KOMITIOHEHTBI 3KOCHCTEMBI: IMPOJAYLIEHThI, KOHCYMEHTbHI, peayleHThl. KpyroBopoT BelecTB M MOTOK
SHepruu B dKocucreme. Tpodudeckue (MUIEBbIE) YPOBHU B3KOCUCTeMbl. [luiieBple Lieu U CETH.
OcHoOBHBIE TMMOKa3aTeal SKOCHUCTEMbI: OMOMacca, MPOIYKIHA. DKOJIOTHYECKHE MUPaMUIbL: MPOAYKIUH,
YHCIEHHOCTH, OroMacchl. CBOMCTBA IKOCUCTEM: YCTOMYHUBOCTh, CaMOPEryJisiius, pazpurue. Cykieccus
IIpakTHYeckne 3aHATHS 2
Ne 12 Penienne npakTUKO-OpPUEHTHPOBAHHBIX PACUETHBIX 33JlaHUN Ha COCTaBJICHHE TPO(DUUECKUX LIETICH,
nupamMui OMOMAacChl M SHEPTHH, IEPEHOCY BEIIECTBA U SHEPIUHU B DKOCHUCTEMAX

Tema 10.2. Conepxanue yueOHOro Marepuasa 2

[Ipuponnsie [Ipupoanble 3KOCHCTEMBI. DKOCUCTEMBI PEK U 03€p. DKOCUCTEMA XBOMHOIO WM IINPOKOIMCTBEHHOIO

9KOCHCTEMBI jJeca. AHTpONOIeHHbIE SKOCHUCTEMBI. ATpO3KOCHCTEMBL.  YpOoskocucreMmbl. buonornueckoe u
XO34MCTBEHHOE 3HAUEHHE arposKocucTeM M ypOoskocucteM. buopaszHooOpasue kak —(akTop
ycToiunBocTu 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOTO pazHooOpa3us Ha 3emiie

Tema 10.3. Coaepikanue y4eOHOro MaTepuajia

buocdepa — Yuenue B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa 6uochepsl. JKuBoe BEIIEeCTBO U 2




rio6anpHas ero ¢ynkiuu. OcobenHoctu Omochepsl kKak riao0anbHONW KOCHUCTEMBI. J[MHAMHYECKOe paBHOBECHE U
HKOCHUCTEMA oOparHas cBs3b B Onocdepe. KpyroBopoTsl BeniecTB 1 OHOT€0OXUMHUYECKUE IIUKIIBI 3JIEMEHTOB (yrieposa,
3emin a30T1a). 3oHaANBbHOCTH 6rocheprl. OCHOBHBIE OMOMBI CYIIH
IIpakTHyeckHe 3aHATHSA 2
Ne 13 Pemrenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a]a4 HA OINpPEACNICHUE IIOIIaAN HACAKICHUIN
JUIsl CHFDKEHHSI KOHIICHTPAIIMHU YTIIEKUCIIOTO ra3a B aTMoc(epe CBOETO PErHoHa MPOKHUBAHUS
Tema 10.4. IIpogeccHoHAILHO OPHEHTHPOBAHHOE COJieP:KaHue (CoAepKaHHe MPUKJIAIHOI0 MOYJIs) 1
Bnusinue UYenoBeuectBo B Ouocdepe 3eMian. AHTpONOreHHble U3MeHeHuss B Ouocdepe. [nobanbHbIE
AHTPOIIOIEHHBIX | SKOJIOruueckue mpooduemMsl. CocylecTBOBaHUE IPUPOIbl U yenoBeuecTBa. CoxpaHeHue OnopasHooOpaszus
(bakTopoB Ha | KaK OCHOBa ycToiumBocTH Onocdepsl. OCHOBA palMOHAIBFHOTO YIPABICHHUS MPHPOTHBIMU PECypcaMu U
ouochepy WX HcnoJib3oBaHue. JlocTmkeHus: OMOJIOTUM U OXpaHa PHUPOIBI
IIpakTHyeckoe 3aHsATHE 1
No 14 «9komornyeckne acmmeKkThl MpodecCHOHATBLHOMN NeITeTLHOCTHY
Tema 10.5. IIpodeccnoHAILHO OPHEHTHPOBAHHOE COJEP:KAHUE (COAepPKAHME TPUKJIATHOTIO MOLYJIs) 1
Bnusiane 3m0poBbhe U ero coctapisitonire. MakTophl, MOJOKUTETHFHO M OTPULATEIFHO BIHSIONIME HA OPTaHU3M
COILIMAJIbHO- genoBeka. [IpoOieMa TEeXHOTEHHBIX BO3JCHCTBUI Ha 3/70pPOBhE 4YeJOBEKa (DIIEKTPOMArHWUTHBIE TIOJI,
DKOJIOTUYECKUX | OBITOBask XMMHS, W30BITOUHBIC IIYMBI, paJuaIys M T.II.). AanTanusi OpraHu3Ma 4YeloBeka K (akropam
(bakTopoB okpyxaromieit cpeapl. Ilpunuunel dopMupoBaHus 3a0poBbecOeperaromero mnopeneHus. Pusndeckas
Ha 3JI0pPOBbE aKTUBHOCTb M 370poBbe. ['pynmbl 310poBbi. OCHOBBI 3aKadMBaHUS. bBHOXMMHYECKHE aCHEeKThI
YeloBeKa paioHanbHoro nuranud. [lpaBuna Ge30macHOrO KCIOJIB30BaHMS OBITOBBIX MPUOOPOB M TEXHUYECKUX
ycrpoiictB  OBlajieHHe METOJaMH OTPEIEICHUsT TOoKa3aTeleld YMCTBEHHOW pPabOTOCTIOCOOHOCTH,
00BsICHEHUE TOTYYECHHBIX PE3yJIbTaToOB U (HOPMYIHUPOBAHHE BBIBOJOB (MHCHbMEHHO) C UCIOJB30BAHUEM
HAYYHBIX MOHSTUM, TEOPUH U 3aKOHOB
IIpakTHYecKoe 3aHATHE 1
Ne 15 «IIpodrrakTika mpodecCHOHAIBHBIX 3a00JIEBaHUID)
JlabopaTopHbIe 3aHATHA 2
Ne 5 «Bnusuue aOuoTmueckux (akTopoB Ha uenoBeKa (HU3KHE U BBICOKHE TEMIEPATYPHI)»
(B kadecTBe TpHUITEPOB CHIDKAIOIUX PabOTOCMOCOOHOCTh HCMOJIb30BaTh YCIOBUS OCYILECTBICHUS
podecCHOHAIbHOM IeATENbHOCTH: IIIyM, TeMIIeparypa, pu3ndyeckas Harpys3Ka u T.1.)
KontpoabHas padora Ne 3 «TeopeTnueckue aceKThl S3KOJIOTHI) 2
Paspnen 11. Cesiekuusi Oprann3mMoB, OCHOBBI OMOTEXHOJIOTHH 8 OK 01, OK 02
Tema 11.1. Coaepikanue y4eOHOro MaTepuajia 2 OK 04
Cenexuus Kak Cenekuus Kak Hayka M MPOLECC. 3apoXKICHUE celeKUnu U goMectukanus. Yuenue H. V. BaBunosa o [IK 2.2
HayKa U LEHTpaxX MHOT000pa3us M MPOMCXOXKAECHUS KyIbTYpPHBIX pacTeHU. LIeHTphl IPOMCXOKAECHUS JOMAIIHUX
poruecc KHUBOTHBIX. COpT, MOpOJIa, HITAMM.

COBpeMeHHLIC METOJBl CelIeKIUH. MacCoBbIil U I/IH,Z[I/IBI/I,Z[yaJ'ILHHﬁ 0T60pBI B CCIICKIINH paCTeHI/Iﬁ n




KUBOTHBIX. OlleHKa sKcTepbepa. BIM3KOPOACTBEHHOE CKpEIlMBaHWE — WHOpUAMHI. Yucras JIHUHHUSL.
CkpemuBanue 4HCThIX JUHUHA. ['erepo3uc, wnm rubpuanas cuina. HepoJICTBEeHHOE CKpelIMBaHHE —
ayropuaunr. OtnanénHas rubpuamsanuss W e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJydeHHE
MOJUIUIONJOB. JIOCTHKEHUS CENEKIIUN PACTEHUH, )KUBOTHBIX H MUKPOOPIraHU3MOB

Tema 11.2. buoTtexHonorust Kak oTpacib MPOU3BOJCTBA. ['eHHas MH)KEHepus. DTalbl CO3JaHUSI PEKOMOMHAHTHOMN 2
OcHOBBI JHK u tpancrennbsix opranu3moB. Knerounas unxeHepus. Knetounsle KyabTypbl. MHUKPOKIOHATIBHOE
OMOTEXHOJIOTHH | pa3MHOKEHHE pacTeHHi. KiloHMpoBaHWE BBICOKOMPOMYKTHBHBIX CEIHCKOXO3SHCTBEHHBIX OPraHU3MOB.

Dkosornyeckue u 3rudeckue npodneMsl. MO — reHeTnyecku MOAU(UITMPOBAHHBIE OPTaHU3MBI
Tema 11.3. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJepP:KaHUeE (CoAepKAHHE MPUKJIATHOTO MOYJIs) 2
brorexnonornn | OCHOBHBIC HaNpaBICHHUS COBPEMEHHON OMOTEXHOJOTHH B MPO(ECCHOHATBHOMN JEATEIEHOCTH YeJIOBEKA.
B JKA3HU Meroasl OumorexHomornu. OOBEKTHI OMOTEXHOJIOTHH. ODTHKAa OMOTEXHOJIOTMYECKHX W T'€HETHYECKUX
u npodeccuun sKcnepuMeHToB. [lpaBuna mnoucka M aHanmu3a OMO3KOJOTMYECKOW HMHGOpMaUU W3 pa3iIMYHBIX

HCTOYHUKOB (Hay4yHasi ¥ yueOHO-Hay4yHas JUTepaTypa, CpeJICTBa MaccoBoi HHpopmaiuu, cetb MHTepHeT

¥ Ipyrue)

IIpakTHYecKue 3aHATHS 2

Ne 16 Keticel Ha ananu3 nHGOpPMAIIMK O HAYYHBIX JOCTHKEHUSX B 00JIACTH T€HETUYECKUX TEXHOJIOTHUM,

KJIETOYHOM MHXEHEePUH, MUIEBbIX OMOTEXHOIOTUH.

Ne 17 3ammra Keiica: TpeACTAaBICHHE  PE3YIbTATOB  PEIICHUS  KEHCOB  (BBICTYIUICHHE

C TIPE3EHTAINCH)
Pa3nen 12. Penrenye KeidcoB B 00J1aCTH OMOTEXHOJIOTMiA 4 OK 01, OK 02
Tema 12.1.1. IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJleP:KaHue (coepKaHue MPUKJIATHOTO MOTYJIs) 2 OK 04
bruorexnonornu | PazButre OMOTEXHOJIOTHI C WUCIOJIB30BAHUEM pACTCHUH, MPUMEHEHHE MPOJYKTOB OHWOTEXHOJIOTUH B K 2.2
U KUBOTHBIE YKU3HU YeJIOBEKa, MOUCK U aHAINU3 MHGOPMAUU U3 Pa3IMYHbIX UICTOYHUKOB (Hay4Has U yueOHO-Hay4dHast

IuTeparypa, cpencTaa MacCcoBOM uHpopManuu, ceThb WNurtepner

¥ Ipyrue)

IIpakTHYecKkne 3aHATHSA 2

Ne 18 Keiicel Ha aHanu3 nHGOPMaLIUU O Pa3BUTUU OMOTEXHOJIOTUI C UCTIOIh30BAaHHUEM PACTCHUIA

(1m0 MUHU-TpYIIIAM)

Ne 19 3Bammra kelica: TpEACTaBICHHE  PE3ylIbTaTOB  pPELIEHUS  KEHCOB  (BBICTYIUICHHE

C TIPE3CHTALIUCH)
Pa3nen 13. Buosornueckue ncciaenoBanusi B npodeccnonanbHoii cepe 12 OK 01, OK 02
Tema 13.1. IIpogeccnoHAILHO OPHEHTHPOBAHHOE CO/IeP:KaHMe (Coiep:KaHNe MPHUKJIAHOT0 MOIYJIA) - OK 04
OcHoBHbIE Hayunbiit  meton. Mertoapl  OMOPKOJOTMYECKMX — MCCIEIOBAHMN:  TOJIEBble,  J1TAOOPAaTOpHBIE, IIK 2.2
METO/IbI 9KCIIEPUMEHTAJIbHBIE. MoHuTopuHr OKpYXaroIen Cpelbl: JIOKaJIbHBIN, pErNOHANIBHBIN
Ouoskosnoruyec | u riobanbHbli. MeTosibl MOMCKA, aHanM3a W 00paboTKM MH(OpPMAIMH O TPOSKTe B Pa3IHUYHBIX




KHX
HUCCIIENOBAaHUN

ncrounukax. IlocraHoBka Ociiv, 3aJa4, BBIIBMXKCHUEC I'MIIOTC3bI

JlabopaTopHble 3aHATHS

Ne 6 «lIpoBeneHue HSKCIEpUMEHTa IO OINPEACICHUI0 ONTUMAJIbHBIX YCIOBUH s  pocra
1 (PHU3HOIOTUYECKON aKTUBHOCTHU JIPOXIKEBBIX KIETOK. BBISBICHNE 3aKOHOMEPHOCTEH, (POPMYTHUpPOBAHHE
BBIBOJIOB ¥ IIPOTHO30BY.

PaboTe! Ha BEIOOP 1O MUHH-TPYIIIAM:

1. Boustaue Temriepatypsl Ha poCT B (PU3HOJIOTHYECKYIO aKTUBHOCTD APOMKIKEBBIX KIETOK.

2. BnusiHue yrieBo1oB Ha POCT U (PU3UOJIOTHUECKYIO aKTHBHOCTD JIPOACKEBBIX KIIETOK.

3. CoueTaHHO€ BIUSHHE TEMIIEpaTypbl U YIJIEBOJOB Ha POCT M (U3HOJOTHYECKYI0 aKTUBHOCTH
JPOKIKEBBIX KIETOK

HpO(l)eCCI/IOHaJIbHO OPHUCHTUPOBAHHOE COACP/KAHUEC

Tema 13.2.
Bbnoskoornuec
KHH
SKCIIEPUMEHT

IpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IEPKaHUE (COeP:KAHNE TIPUKJIATHOTO MOTYJIs)

10

IIpakTHYecKue 3aHATHS

Ne 20 OO630p TeMm B3KclepUMEHTAIbHBIX Y4eOHO-UCCIENOBATENbCKUX MPOEKTOB. BriGOp yueOHO-
HCCIIEIOBATENIbCKOTO TPOEKTa W3 MpemIokeHHbIX. DOopMUpOBaHHME KOMAaHIbl MPOEKTa. AJITOPUTM
BBITIOJIHEHUS TIPOEKTA.

[lepBBlif _5Tan BBINOJHEHUS MPOEKTa: OOOCHOBAHME aKTYyaJlbHOCTH BBIODAaHHOW TeMbl. BrlsBieHue
poOJIeMBbl KCClIeIOBaHus, (OPMYITHPOBaHUE TUIIOTE3bl. BrIOOpP MeTON0B MccnenoBanus. Beibop Touek
oTO0pa mpoO Ha TeppuTopHuM uccienoBaHus. [locTaHoBKa 1enel U 3ama4d uccnenoBanus. OnpenencHue
hopmbl MIpeICTaBICHUS pe3yabTaToOB HCCIIEIOBAHMUSL. Onpenenenue 3TarnoB
Y COCTaBJICHHE IJIaHa HCCIIEA0BaHUS

JlabopaTropHble 3aHATHSA

Ne 7_Bropoil 93Tam BBINOJHEHHS TPOEKTA: IOATOTOBKA HEOOXOMUMOW TOCYAbl W MaTepuaya Jyis
AKCTIIEPUMEHTa, TPOBEICHUE SKCIICPUMEHTA, IMEPUOJUYecKas MPOBEpKa TEYCHHUs SKCIepuMeHTa/ cOop
Marepuaia B BBIOpaHHBIX TOYKax 0TOopa mpoo.

Tperwii STan BBHIIOJIHEHUS MPOCKTA: MOJyYCHUE MEPBUYHBIX IKCICPUMEHTAIBHBIX JAHHBIX, IIPOBEICHHUE
CTaTUCTHYECKOM 00paOOTKH MOJTYICHHBIX JTAHHBIX.

YerBepThlil dTal BHITIOJHEHUSI MPOEKTA: BBISBICHUE 3aKOHOMEPHOCTEH, (DOpMYIHpOBaHHE BBHIBOJIOB U
IIPOTHO30B, OIICHKA Ka4eCTBa MCCIICTyeMOro 00BEKTa M0 pe3yibTaTaM OMOIKOJIOTHYECKOTO aHAIHN3a

IlpakTHyeckue 3aHATHSA

Ne 21 3anmra npoekra. [lpencraBienne pe3yabTaToB BBINOJIHEHHS y4eOHO-MCCIIEI0BATENbCKUX POEKTOB
(BBICTYIUIEHHE C IIPE3CHTAINEH)

OK 01, OK 02
OK 04
[IK 2.2

IIpome:xxyTouHasi arrecTanus (3K3aMeH)

Bcero:

144




Temwt pehepamos (00K1a008), UHOUBUOYATILHBIX RPOCKHOG

- Knerounas Teopust ctpoeHust opranu3zMoB. VcTopusi 1 COBpEMEHHOE COCTOSTHUE. -
Hacnencreennas undopmanus 1 nepegaya €€ U3 NOKOJEHUS B TOKOJICHHE.
- Ipamatuueckue CTpaHULIbl 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 MPEJCTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX YBOJTIOLIUH.
- CoBpeMeHHbIC TMPEJCTABICHUS O 3apOXKICHHM >XU3HU. PaccMoTpeHHe u oOleHKa
Pa3JIMYHBIX TUIIOTE3 TPOUCXOKICHUS
- CoBpeMeHHBII 3Tanm pa3BUTUA 4YenoBeuecTBa. YenoBeueckue pacbl. ONMacHOCTH
pacuzma.
- Bo3aeiicTBue yenoBeka Ha MPUPOAY Ha PA3IUYHBIX dTANax Pa3BUTUS YEJIOBEYECKOTO
oO11ecTBa.
- Biusinue okpykaroieit cpesibl U ee 3arps3HeHusl Ha pa3BUTHE OPTaHU3MOB.
- BnusHue xkypeHus, ynoTpeOJieHUs aJKOrojii W HAPKOTUKOB POJIUTEISIMH Ha
AMOpPHUOHATBHOE Pa3BUTHE peOCHKA.
- Butamunbl, GepMeHTBI, TOPMOHBI U UX POJIb B opraHusme. Hapymienus 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 skxonoruueckoe paznoodpasue OUoIeH03a Kak OCHOBA €r0 YCTOMYHMBOCTH.
[loBpillIeHHE TMPOAYKTUBHOCTH (POTOCHMHTE3a B HCKYCCTBEHHBIX JKOJIOTMYECKUX
CUCTEMAX.
- Paznuunble SKOJOrMYECKHE MUPAMHUIbBl U COOTHOIIEHUS OPraHM3MOB Ha KaXXIOW HX
CTYNEHHU.
- [Tyt noBbIIeHUsT GMOTOTUYECKON MTPOYKTUBHOCTH B HCKYCCTBEHHBIX IKOCUCTEMaX.
- Ponib IpaBUTENBCTBEHHBIX M OOIECTBEHHBIX AKOJOTHYECKUX OpraHU3aIlil B COBpE-
MEHHBIX Pa3BUTHIX CTPaHaX.
- PanmonanbHOE MCMOJIB30BAaHUE U OXpaHAa HEBO30OHOBISIEMBIX MPHUPOIHBIX PECYpPCOB
(Ha KOHKPETHBIX IPUMEPAX).
- OmacHOCTh TJ00aIbHBIX HapymieHuid B Oumocdepe. O30HOBBIE «IBIPBD, KHUCIOTHBIE
JOJIH, CMOTH U UX IIPEJIOTBpAILCHUE.
- DKOJIOTUYECKHUE KPU3UCHI U dKOJIOTHYecKue katacTpodsnl. [IpegoTBparenue ux Bo3-
HUKHOBEHUS
- Butamun A u ero 6uonoruyeckas poiib
- Butamun C u ero Ouosnoruueckas posb (onpeneneHue konuudectBa BuTamuHa C B
JIMMOHE)
- OnpeneneHne 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 Owmonorus.CoBpemeHHass OHWOJIOTHS, CTaTbH, HOBOCTH,
OmoOmoTeKa).

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

3. www.5 ballov.ru/test (Tect misi 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/IK

Paznen/Tema

Tun omeHOYHBIX
MeponpuATHH

OK 01. Beibupatb ciocoObI penieHus
3a/1a4 MpoQecCHOHATBHON
JEeSATeIbHOCTH TPUMEHHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM

Temsr 1.1, 2.1,3.1-3.3, 4.1
-4.3,5.1-5.3,

5.4I1-0/c , 6.1-6.4,

7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.5IT-0/c, 11.1,
11.2I1-0/c, 12.111-0/c,
13.1-13.2IT-0/c

OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpezcTBa MOWCKa, aHAIN3a U
WHTEpIpETani HHPOPMALIUHU
WH(POPMAIMOHHBIE TEXHOJIOTUH IS
BBITIOJTHEHUS 32,144
npo¢hecCHOHANTBHOM IeATETLHOCTH

Temsr 1.1,2.1,3.1-3.3,4.1
-4.3,5.1-5.3,

5.4I1-o/c, 6.1-6.4, 7.1-7.3,
8.1-8.3, 9.1-9.3,

10.1-10.3, 10.411-0/c,
10.511-o0/c, 11.1,

11.211-o/c, 12.111-0/c, 13.1-
13.2IT-0/c

OK 04. D¢pdexTrBHO
B3aUMO/IEIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

Temsr 1.1,2.1,3.1-3.3,4.1
-4.3,5.1-5.3,

5.411-o/c, 6.1-6.4, 7.1-7.3,
8.1-8.3, 9.1-9.3,

10.1-10.3, 10.4IT-o/c,
10.51T-o/c, 11.1,

11.21T-o0/c, 12.111-0/c, 13.1-
13.211-0/c

OK 07. CozneiicTBOBaTh COXpPaHEHUIO
OKPYXKaloIen Cpepl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHHUS 00 U3MEHECHUH KIIMMarTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOICTBA, Y3(HEKTUBHO
JICHCTBOBATh B UPE3BBIYANHBIX
CUTYaIUIX

Temmr 1.1, 2.1, 3.1-3.3,4.1
-4.3,5.1-5.3,

5.4I1-o/c, 6.1-6.4, 7.1-7.3,
8.1-8.3, 9.1-9.3,

10.1-10.3, 10.4I1-0/c,
10.511-o0/c, 11.1,

11.211-0/c, 12.1IT-0/c, 13.1-
13.2I1-0/c

VYeTHbII onpoc
Pa3paboTka rioccapus
3anojaHeHue
CPaBHUTEILHBIX TAOIHUI]
TectupoBanue
JMKTaHT Ha
UCII0JIb30BaHUE
apryMeHTOB,
OuosornuecKkon
TEPMHUHOJIOTUH U
CUMBOJIMKHI
[IpencraBnenue
pe3ylbTaToB
MPAKTUYECKUX padboT
KoHTpobHbIe paboThI
3amura TBOPUYECKUX
pabot

DK3aMeH

[IK 2.2 YcranaBiuBaTh KajeHIapHbIE
CPOKHM MTPOBEJICHUS TEXHOJIOTUYECKIX
orepanuii Ha OCHOBE ONpeAeTICHUS
(heHonornyeckux a3 pa3BUTHUS
pacTeHun

Temnr 5.411-0/c ,
10.4I1-0/c, 10.5I1-0/c,
11.211-0/c, 12.1I1-0/c,
13.1-13.2IT-o0/c

DKcnepTHOE HaOII0IeHUE
BBITIOJTHCHHUSI
71a00paTOPHBIX padoT,
TECTUPOBAHUS U
MPAKTHYECKUX padboT




