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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 odpasoBanus mo crnenuaibHocTd 36.02.03 3ootexnus (I[Ipukas
Munrnpocsemenus: Poccuu ot Ne 546 ot 19 uronst 2023 r.);

- @enepaibHOrO0 TOCYAAPCTBEHHOI'0 00pa30BaTEIbHOrO CTaHAApTa CPEAHEro 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 (enepanbHbIl TOCYJapCTBEHHBIM 00pa3oBaTeNbHbIA 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 «O6 yrtBepxknenuu [lopsnka opraHu3aluu M OCYIIECTBIEHUS 00pa3oBaTEIbHOM
NESTENBbHOCTH TI0 00pa3oBaTENbHBIM TMPOrpaMMaM CpeaHEro mnpodeccrHoHaIbHOro
0o0pa3oBaHUs;

-e IIpuka3za MunucrepctBa npocsemenuss Poccun ot Ne 371 or 18 mas 2023 rona
«O0 ytBepxkaeHuu (denepanbHO 00pa30BaTENLHONW MPOTPaMMBbl CPEIHETO OOIIETO
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 roaa).

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 36.02.03 3o00TexHus.

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:

Leny u3ydeHuss nucuuIIuHbl «buonorus» Ha 0a30BOM ypOBHE — OBIIAJIEHUE
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 cpopmupoBanHoCTh 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
IUIAHUPOBaTh M CaMOCTOSTEIbHO | TEPMUHOB UM MOHSTHUMN: )KU3Hb, KIIETKA,
BBITIOJIHATH TaKyIO JESTEIbHOCTD; TKaHb, OpraH, OpraHus3M, 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 | (PEpOaYyKIHs),  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, MIPOUCXOKACHHUS
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 chopMuUpPOBAHHOCTh YMEHUS
BBIICTISITh  CYIIECTBEHHBIC TPHU3HAKA
BHPYCOB, KIETOK TPOKAPHUOT U
9YKapHOT; OJTHOKJICTOYHBIX "
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
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 YHEPruu B Onocdepe;
ITP68 chopMUPOBAHHOCTh YMEHUS
pemarh ~ OWMOJOTMYECKUE  3a/1ayH,
COCTaBJISITh TEHOTHITHYECKHE CXEMBbI
CKpeUIMBaHHUs Uil Pa3HBIX THIIOB
HaCIICTIOBaHMSI 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 CpeacTBa
B3aMMOJICHCTBUSA MEXY JIOJbMU U
TO3HAHUS MUPA;

- 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 y4eToM

Ha3HAYECHU uHpopmanun 51
[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
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH
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  METOJIOB
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 MEXY HCCIEITYyEMbIMHU
BEJIMYMHAMH, 00BsICHEHUS
MTOJTyYEHHBIX pe3yJbTaToOB 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




MPOU3BOJCTBA, OCYILIECTBJICHUE JNEUCTBUI B | IPUPOJHOU cpere; IIOHUMaHUE
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 1.6. - JIP6 oco3HaHue cBOMX [1P67 chopMHpPOBAaHHOCTH yMEHUS
OpranuzoBbIBaTh KOHCTUTYIIMOHHBIX [IpaB U NPUMEHSTh TOJyYeHHbIE 3HAHUS IS
CaHHUTApPHO- 00s13aHHOCTEH, YBOKCHHE 3aKOHA U | OOBSICHEHUS OMOJIOTUYECKHUX
MpoQUIaKTUYECKHE | MPaBOIMOPSIIKA; MPOLIECCOB U SIBJICHUM, JUIS TPUHATUS
paboTHI 10 MP43 camOCTOSATENBHO COCTABIIATh | MPAKTHYECKHUX peneHui B
MIPeyNPEXICHUIO IIJIaH peIeHUsl MPOOJIEMBI C MOBCETHEBHOM  U3HU C  LEJbIO
OCHOBHBIX Y4ETOM MMEIOIIUXCSI pECYPCOB, obecriedeHusi 0OE30MaCHOCTH CBOEro
HE3apa3HbIX, CcOOCTBEHHBIX BO3MOKHOCTEN U 3I0POBbSI U 3J0POBbS OKPYKAFOIINX
MH(EKIHOHHBIX U MPEANOYTEHNH; moAei,  coOmoieHus — 370pOBOTO
WHBA3UOHHBIX MP49 naBaTh OLIEHKY HOBBIM oOpaza JKHM3HM, HOPM T'PaMOTHOTO
3a00JieBaHU CUTYalMsIM, BHOCUTh KOPPEKTUBBI | TOBEACHUS B OKpYXKaroleu
CEJIbCKOXO35MCTBEH | B JIEATEIBbHOCTh, OLICHUBATh MIPUPOIHOMN cpene; IMOHUMAaHHUE
HBIX )KUBOTHBIX 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 Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE), O0bem ®opmupyemble
pa3esioB U TeM JadopaTopHble H MPAKTHYECKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYMH) 4acoB KOMIIeTEeHI[UH
1 2 3 4
OcHOBHOe€ coJiep;kaHue
Pa3nes 1. buoJiorusi kKak Hayka 2 OK 02
Tema 1.1. | Copep:xaHue y4eOHOr0 MaTepuasa 2
buonorus B | buonorus — Hayka o >xuBoil mnpupone. CBsi3u OuoOrMM C OOIIECTBEHHBIMHU, TEXHUYECKHUMH U
CUCTEME HayK JPYTMMH €CTECTBEHHBIMU HayKamH, puiocoduel, peauruen, 3TUKOW, 3CTETUKON U mpaBoM. Poib
O61on0ruM B pOPMUPOBAHUU COBPEMEHHON HAydHON KapTHUHBI Mupa. Crucrema OMOJIOrMYeCcKUX HayK.
Metonpl TO3HAHUS JKUBOM MpUpoAbl (HAONIOJEHUE, OKCIIEPUMEHT, ONKMCAHHWE, H3MEpPEHUE,
KJ1accu(uKaIys, MOJICTMPOBAHNE, CTATUCTHYECKAsE 00padOTKa TaHHBIX)
Pasznea 2. )KuBble cMCTeMbI M UX OPraHU3ALMS 2 OK 02
Tema 2.1. | ConepsxaHue y4eOHOro MaTepuasia 2
O6bmas XKusble cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHusi Ouosoruu. OTIMuYME JKUBBIX CHCTEM OT
XapaKTEepUCTHKA | HeopraHudeckoi mpupoapl. CBoiicTBa GMOCHCTEM U UX pazHOOOpasue.
KU3HU YpoBHU oOpraHuzani OHOCHUCTEM: MOJEKYISIPHO-T€HETHUECKUN, KIETOUHBIN, OpraHu3MEHHBIH,
MOMYJISIIIMOHHO -BUIOBOM, SKOCHCTEMHBIN (OMOTEOIICHOTHYECKHIT ), OnoChepHBIHA
Pa3znesa 3 XumMmuuyeckuii COCTaB M CTPOEHHE KJIETKH 18 OK 01, OK 02
Tema 3.1. Conep:xaHue y4eOHOro Marepuaja 1 OK 04
XUMUYECKUN XUMHUYECKUN COCTaB KIIETKU. XMUMHUECKHE AJIEMEHTBI: MAaKpO3JIEMEHThl, MUKpPOJIeMeHThl. Bona u
COCTaB KIIETKH. | MUHEpalibHble BemiecTBa. DyHKIMHM BOABI W MHUHEpaJbHBIX BellecTB B Kierke. llogaep:kanue
Bona OCMOTHYECKOro OasiaHnca
U MHUHCDPAIBHBIC | [[pakTHYecKOe 3aHATHE 1
BeIICCTBa Ne 1 «buonoruueckas pojib MHUHEPANbHBIX BEUIECTB B OOECHEUYEHUU KU3HEACATEIHHOCTH
OpPraHu3MOB, MPOSIBIICHUS AricOanaHca MUHEPATBHBIX SJIEMEHTOBY
Tema 3.2. Conepxanue yueOHOro Marepuasa 6
buosornyeckn | benku. CocraB M cTpoeHHE OCITKOB. AMHHOKUCIOTBI — MOHOMEpbl OenkoB. He3ameHuMbie u
BA)KHBIC 3aMEHHMMBbIE aMHUHOKHCIOTHl. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYPbl OCIKOBOW MOJIEKYIbI
XUMHYECKHE (mepBuYHAsi, BTOpUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBOWCTBA OENKOB.
COCIMHEHUSA buonornyeckue GpyHKIUU OEIKOB.

depMeHTHI — Ouosiorndeckue Karanuzaropsl. CTpoeHue (epMeHTa: aKTUBHBIN LEHTp, CyOcTpaTHas
cneuupuyHoctb. Kodepmentsl. Burtamunbl. Omianuus  ¢GepMEHTOB OT  HEOPraHMYECKHX
KaTaJIn3aTOpoB. YTJIEBOJBI: MOHOcaxapuipl (TJr0Ko3a, pubo3a M J1€30KCHUpr003a), JHcaxapHibl




(caxaposa, IaKkT03a) W MOJUcCaXapuabl (Kpaxmall, TIHKOTeH, IEeJUT003a). buonorndeckue QyHKIUN
yrineBoAoB. Jlumuapl: Tpuriunepuasl, ¢ochomunuasl, crepouabl. [ uapoduinbHO-TUAPOPOOHEIE
cBoiictBa. buonormueckne ¢ynkuunu nunumoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JIMIUAOB Kak
HCTOYHHUKOB YHEPTUH.

Hyxneunossie kucnotsl: JJHKu PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KUCIOT. CTpoeHHue U
¢ynkuuu JJHK. Ctpoenne u pyakumnu PHK. AT®: crpoenue u GhyHKINH

JlabopaTopHble 3aHATUSA 2

Ne 1 «Onpenenenue Butamuna C B IPOJIyKTax MUTAHUSD

Ne 2 «['uppodunsHO-THAPOYOOHBIE CBOMCTBA JUMHIOBY»
Tema 3.3. Conepxxanue yueOHOro Marepuaja 6
CrpykTypHO- Hurtonorus — Hayka o kinerke. Kierounas teopust — npumep B3auMMOAEWUCTBUS el U (PaKTOB B
(GYHKIIMOHAIBHA | HAYYHOM MO3HAHUU. METO/IbI U3y4EHHsI KIICTKH.
a1 opranmsanus | Kierka kak nenoctHas *uBas cucreMa. OOmiye npu3HaKky KJIETOK: 3aMKHYyTasi Hapy»KHas MeMOpaHa,
KJIETOK mouekynbl JIHK kak renernueckuit annapar, cucrema cUHTe3a Oenka.

Tunsl KIETOK: 3yKapuoTHYecKast U MpokapuoTHueckas. OCoOOEHHOCTH CTPOEHUS! MPOKAPHOTUUECKOM

knetku. Knerouynas crenka Oaktepuil. CTpoeHue sykapuOTHUYeCKOW KiIeTKH. OCHOBHBIE OTINYMS

pPacTUTENbHOM, JKUBOTHOW W TIpuOHON KiIeTkH. [IoBEpXHOCTHBIE CTPYKTYphl KJIETOK— KIJIETOYHas

CTEHKa, TIIMKOKaIuKC, uX ¢yHKiuu. [1nazmarndeckas memOpaHa, ee CBOMCTBA U (PYHKIIUH.

[uronnazma u ee opranounsl. OmgHomemOpannbie opraHouabl kietku: OIIC, ammapart ['onbmxu,

nu30coMbl. [loilyaBTOHOMHBIE OpPraHOWABI KIETKM: MUTOXOHAPHUM, IulacTHIbl. IIpoucxoxaeHue

MUTOXOHApUN W mactua. Bungsl mmactun. HemeMOpaHHbIE OpraHoMzbl KJIETKHA: PUOOCOMBI,

KJICTOYHBII LIEHTP, LIEHTPUOJIHU, PECHUUKH, KTyTUKU. DyHKIIMK OpraHOMIOB KJIETKU. BrirtoueHus.

Snpo — perynatopHslii eHTp KieTku. CTpoeHue sjpa: sepHas 0005104Ka, KapuoIula3Ma, XpOMATHH,

SJPBIILKO. XpOMOCOMBI. TpaHCHIOPT BELIECTB B KIETKE

JlabopaTopHble 3aHATHSA 2

Ne 3 «CrpoeHue xieTku (KMBOTHBIE) M KJIETOYHbIE BKIIOUEHMs (Kpaxmasl, KapOTHHOUJBI,

XJIOPOILIACTHI, XPOMOILIACTHI)»

Ne 4 «ITponnnaemocts MeMOpaHsb! (MJ1a3MOJIHN3, JEMIa3MOIIU3)»
Paznen 4. JKuzHenesiTeJJbHOCTH KJIETKH 10
Tema 4.1. Conepxanue yueOHOro Marepuasia OK 01, OK 02
OO6meH BemecTB | OOMEH BeIIECTB, WM MeTabO0NIM3M. ACCUMHJIALMS (IUIACTHYCCKHHA OOMEH) W JIUCCHMUIISLMS 4 OK 04
U IpeBpalleHue | (SHepreTuyeckuii oOMEH) — JBe CTOpPOHBI €IMHOro TMpouecca Mertabonusma. Poib 3akOHOB IIK 1.6

SHEpPruu
B KJIETKE

COXpaHEHMs BellecTBAa M SHEPruM B MOHMMaHMM MeTabonu3Ma. Tumbl oOMEHa BeIIEeCTB:
aBTOTpOGHBIN U rerepoTpodHbIil. Poiabs epMeHTOB B 0OMEHE BElIeCTB U NMPEBpAIlEHUN YHEPTUU B
KIIETKE.

dotocunTe3. CBetoBas U TeMHoBas ¢a3bl poTtocuHTeza. Peakuum dotocunreza. IddekTuBHOCTH




¢dorocunreza. 3HadeHue (OTOCHHTE3a JUIS JKM3HM Ha 3emiie. BnusHue ycinoBui cpensl Ha
¢doTocuHTe3 M CHOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTU Y KYJIBTYPHBIX pacTeHHH. XeMOCHHTE3.
XeMOocCHHTE3HUpyIolHe OakTepry. 3Ha4YeHNE XEMOCHUHTE3a ISl )KU3HU Ha 3emIle.

OHepreruyeckuii oOMeH B KieTke. PaciieneHue BelecTB, BbIACICHUE U aKKYMYJIMPOBaHUE YHEPTUN
B KJIETKE. OJTambl 3HepreTudyeckoro odOmena. I['nmukonu3. bpokenwe u ero Buabl. KucimopomHoe
OKHCIICHHE, WM KiIeTouyHoe abixanue. OxucnutensHoe ¢ochopunmmupoBanue. DddekTuBHOCTH
HHEPTreTUIECKOTO 0OMEHa

Tema 4.2. Cojaepikanue yueOHOro MaTepuajia 1
buocunres Peakuun marpuunoro cunresza. ['eHetnueckas uHdopmanus u JIHK. Peanuszanus reHetnueckoi
Oenka nHpopmanuu B kieTke. ['eHeTnyeckuii ko M ero cBodcTBa. TpaHCKpUIIUS — MaTPUYHBIM CHHTE3
PHK. Tpaucnsimus — OuocunTe3 Oenka. Ortambl TpaHcsiuu. KomupoBanue aMUHOKHCIOT. Poib
pubocom B OMocHHTE3€ OesiKa
IIpakTHyeckoe 3aHATHE 1
No 2 «Pemenune 3a1a4 Ha onIpeACIICHUE MOCIEA0BATEILHOCTA HYKIICOTHIOBY
Tema 4.3. Coaepxanue yueOHOIro Marepuasa 2
Bupycsr Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcrtopus otkpeitus BupycoB (/. W. MBanoBckwuii).
Oco0OeHHOCTH CTpPOEHHS M JKM3HEHHOTO IMKJIa BHpycoB. bakrepuocdaru. bose3nu pacteHwuii,
JKUBOTHBIX W YEJIOBEKAa, BBI3bIBaEMble BUpycamMu. Bupyc mmmyHomedummra uenoeka (BUY) —
Bo3Oyautens CITNa. IIpodriakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI
KonTpoabHasi padora Ne 1 «MonekynsipHbIil ypOBEHb OpraHU3aIuy KHUBOTOY 2
Pasznes 5. PazmHokeHUe 1 MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB 20 OK 01, OK 02
Tema 5.1. Conep:xaHue y4eOHOro MmaTepuaja 2 OK 04
Xu3HeHHbIi KiteTounsIil UKy, WK )KM3HEHHBIN 1TUKI KiIeTKu. MaTepdaza u muto3s. [Iponeccsl, mpoTekaroniye B I[IK 1.6
LUK KIIETKU untepdaze. Pemnukaums — peakuus warpuunoro cunHresa JHK. Crpoenne xpomocom.
XpOMOCOMHBIH Ha0Op — KapuoTum. JWIUIOWAHBIA ¥ TaIUIOWAHBIA XPOMOCOMHBIE HaOOpHI.
Xpomatusl. L{uronornyeckne OCHOBBI Pa3MHOKEHUSI M1 MHIUBUIYaJIbHOIO Pa3BUTHS OPraHU3MOB.
Henenne knetku — muto3. Craauu mutosa. [Ipoueccsl, mpoucxoasaiine Ha pa3HbIX CTaAUsIX MUTO3a.
buonoruueckuii cmpicn muto3a. [IporpamMmmupyemast rubenb KIETKH - allonTo3
Tema 5.2. Conep:xaHue y4eOHOIro MmaTepuaja 4
®opmbl @DopMBbI pa3MHOKEHHUS OPraHU3MOB: 0ecrolioe U 1moyioBoe. Buibl 0ecriosoro pa3MHOKEHUS: JISIICHNE
Pa3MHOXKEHUS Ha/IBO€ U TOYKOBAHUE OJIHO U MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BET€TAaTUBHOE Pa3MHOKEHUE.
OpPraHU3MOB HckyccTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €70 3HAUYEHUE JJIS CEJIEKIINH.

[TonoBoe pa3mHOXeHHe, ero oTauuus oT Oecnoyoro. Meiio3. Craauum wmeiiosa. Ilpomeccsl,
IpoUCXOoJdIIMe Ha cragusax Meno3a. [loBegenne xpomocoM B Mmeiode. Kpoccunrosep.
buonornyeckuii cMbICI 1 3HaUeHUE Melo3a. ['ameroreHes — npoiecc 00pa3oBaHUs MOJIOBBIX KIETOK
y ®KHUBOTHBIX. [10JIOBBIE JK€Ie3bl: CEMEHHUKH M SMYHUKU. OOpa3zoBaHMEe U pa3BUTHE MOJIOBBIX KIETOK




— raMmer (CrmepMaro3oujl, SHWIIEKIeTKa) — crepMaroreHe3 W ooreHe3. OCOOEHHOCTH CTpOEHUS
AWLEKIETOK U criepMarto3ouoB. OmnogorBopenue. [lapTenorenes

Tema 5.3.
NupuBunyansHOE
pa3BUTHE
OPraHu3MoOB

Conepxxanue yueOHOro Mmarepuasa

WnpuBuayansHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHOreHe3). Tarmbl
3M6pI/IOHaJII)HOFO Pa3BHUTHA Y IO3BOHOYHBIX KMBOTHBIX! ZIpO6JIeHI/IC, racTpyiagusa, OpraHOIrCHE3.
[ToctaomOproHabHOE pa3BUTHE. THIBI TTOCTIMOPHOHAIBHOTO PpA3BUTHS: TPSAMOE, HE MPSIMOe
(imumHOYHOE). BnwmsiHMEe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3HIBATH
BpOXJIECHHBIE ypojcTBa. Poct u pasButue pacreHuii. OHTOreHE3 [BETKOBOTO PAcTEHUS: CTPOCHHE
CCMCHHU, CTa/IUN PASBUTHUSA

Tema 5.4.
Oco0OeHHOCTH
CTPOECHUS U
pasBUTHS
MaKpOOpTaHu3Ma

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

Tkanu xuBOTHBIX. CTpOEHHE OpPraHOB M CHUCTEM OPraHoB >KMBOTHBIX. DYHKIIMOHAIbHAs CHCTEMA
opraHoB. ['omeocraz opranusma M €ro nojJiep>kaHue B IPOLECcCe JKU3HEEATEIbHOCTH. 3HAUEHUE
MPOSIBJIEHUS Pa3IpaXXMMOCTH U peryisinuu. IIpouecchl Ku3HeneaTenbHOCTH KUBOTHBIX. [IpnyunHEI
HapylIeHU pa3BUTHS opraHu3MoB OpraHbl penpoayKiuu, ctpoenne u ¢pynkuuu. MHdexknun u ux
MPEAYIPEXKICHHE.

IIpakTHyecKkue 3aHATHS

Ne 3 PazpaboTka MeHTaJIbHOM KapThl TKaHEH, OPraHOB U CUCTEM OPraHOB MaKpOOPIaHHW3MOB
(’KMBOTHBIE) C KPATKON XapaKTEPUCTUKON UX (YHKIIUM.

Ne 4 «BupycHble u GakTepuaibHble 3a00JI€BaHUSI MAaKPOOPTaHU3MOB (KUBOTHBIC). DIMHIEMHYCCKHUI
(anm3ooTHUecKUi,  AnUUTOTHUECKHM)  mpomecc.  OOIMEe  TPUHIMUMNBI  WCIOJIB30BAHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHHs] aHTHOUOTUKOBY

Pa3znen 6. HacsiencTBEHHOCTHh M1 MI3BMEHYMBOCTH OPraHU3MOB

20

Tema 6.1.

Conep:xaHue y4eOHOro marepuasa

3aKOHOMEPHOCT
Y HACJIEIOBAHUS

[Ipenmer u 3amaun reHeTHKU. Posib nuronoruu M SMOPUOJIOTHHM B CTAHOBJICHMM T'€HETUKH. Bkian
POCCHICKHX U 3apyOekKHBIX YYEHBIX B PA3BUTHE T€HETUKH. MeTo bl FTeHETUKH (THOPUI0IOTHYECKHH,
LUTOTEHETUYECKUH,  MOJEKYJISIPHO-TeHETUYECKUIN). OCHOBHbIE ~ TCHETHYECKHUE  IOHSATHS.
I'eneTnyeckasi CUMBOJIMKA, UCHIOJB3yeMasl B CXeMaX CKPEIIUBAHHM.

3aKOHOMEPHOCTH HACJEIOBaHUSl TPU3HAKOB, YycTaHoOBieHHble [. MenaeneM. MoHorubpuaHoe
CKpelllMBaHMEe. 3aKOH eauHOo00pa3zus TuOpuUIOoB MepBOro mnokojeHus. [IpaBuio JOMHUHHUPOBAHUSL
3aKoH pacuieruieHus: Mpu3HakoB. ['unoreza unuctotel ramer. [lodHOE U HEMOJIHOE JOMHHHPOBAHHE.
JuruOpuaHoe ckpeuuBaHue. 3aKOH HE3aBHCHMOTO HacCleNOBaHHsS Mpu3HaKoB. l{uTorenernyeckue
OCHOBBI ~ TUTMOPHUJIHOTO  CKpeIlMBaHWs. AHanu3upyollee ckpeuuBanue. lcmonb3oBaHue
AQHATM3UPYIONIETO CKPEIIUBAHUS TSl OTIPEACTICHHSI TEHOTHIIA OCOOH.

IIpakTHYecKHe 3aHATHA

OK 01, OK 02
OK 04




Ne 5 Pemrenue 3aau Ha onpeeneHue BEpOSITHOCTH BOSHUKHOBEHHS HACIEACTBEHHBIX PU3HAKOB IIPU
MOHO-, JU-, HOJII/IFI/I6pI/II[HOM nu aHaJII/I3I/Ipy10H_[eM CerH_[I/IBaHI/II/I, COCTABJICHHUC I'CHOTUIIMYCCKHUX CXECM
CKpelMBaHusA

Tema 6.2. Conepxxanue yueOHOro Marepuasa
Cuenennoe CueruieHHoe HacienoBaHue npusHakoB. Padora T. Moprana 1o crernjieHHOMY HacjleJOBaHUIO I'€HOB.
HacJleJOBaHUE Hapymienue cuemneHuss Te€HOB B pe3yiabTaTe KPOCCHHIOBEpa. XpPOMOCOMHas  TEOpus
MPU3HAKOB HaCJIEICTBEHHOCTU. ['eHeTnueckue kapThl. ['eHeTnka mnosia. XpOMOCOMHOE ONIpEIEJIEHHE IOJa.
AYTOCOMBI H IMOJIOBBIC XPOMOCOMBI. I'omoramerHele B TreTeporaMEeTHbIC OPraHru3MBbl. HaCJIeIIOBaHI/Ie
IIPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM
IIpakTnueckune 3aHATHSA
Ne 6 Pemntenne 3aaa4 Ha OoImpeaAcICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICACTBCHHEBIX ITPHU3HAKOB IIPU
CLICTUIEHHOM HAaCJIEI0BaHUH, COCTaBJICHUE F€HOTUITMYECKUX CXEM CKPEIIUBaHU
Tema 6.3. Copep:xanue y4eOHOro marepuasa
3aKOHOMEpHOCT | M3MeHUMBOCTh. BHIBI HM3MEHYMBOCTH: HEHACICJCTBEHHAs WM HAcleACTBeHHas. Poib cpensl B

1 U3MEHYUBOCTHU

HEHACTIEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA  MOJAU(PUKAIMOHHOW  W3MEHYMUBOCTH.
Baprnannonsslii psn m BapuanmonHas kpuBas. Hopma peakumm mnpusHaka. KosmuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKM M HX HOpMa peakiuu. CBoiicTBa MOIU(MUKAITMOHHOW H3MEHYHUBOCTH.
HacnenctBennas, wimM reHoTUnuyeckass W3MeHUMBOCTb. KoMOWHATHBHAS W3MEHUMBOCTh. Meiio3 u
MOJIOBOM TIPOIECC — OCHOBa KOMOWHATHMBHOW W3MEHYMBOCTH. MyTalmoHHAs W3MEHUYHUBOCTb.
Knaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacToTa W TPUYMHBI MYTaIlHil.
Myrarennble (QakTopbl. 3aKOH TOMOJIOTUYECKHX pANOB B HACJIEICTBEHHON H3MEHYHMBOCTH
H. 1. BaBuiona

IIpakTHYecKkue 3aHATHS

Ne 7 Pemenune 3aaa4 Ha oIpeaAcICHUC BEPOATHOCTH BOSHUKHOBCHHUA HACICACTBCHHEBIX IIPHU3HAKOB IIPU
PA3JIMIHBIX THUIIAX BSaHMOHefICTBHH T'CHOB, COCTAaBJICHUEC 'CHOTHITMYCCKUX CXCM CKPECIIMBAHUA

Tema 6.4.
I'eneTuxka
YeJI0BEKa

Conep:xanue y4eOHOro marepuaJja

I'enetnka uenoBeka. Kapworunm denoBeka. OCHOBHBICE  METOJbI TGHETHKH  4YEJIOBEKa:
reHEaJIOrHYCCKHIA, OJIM3HEILIOBBIH, LIUTOICHETUYCCKUI, OMOXUMHUYCCKHIA, MOJIEKYIISIPHO -
reHeTndeckuii. COBpEMEHHOE ONpEICICHUE TEHOTUIIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
F€HOTHIIUPOBaHKEe, B TOoM uuciae ¢ nomompbio [II[P-ananu3a. HacnencrtBenHbie 3a0o0seBaHUs
YeloBeKa: reHHble O0O0JIe3HH, OOJIE3HW C HACIEICTBEHHOW MPEeApacloNiOKEHHOCThIO, XPOMOCOMHEIE
6one3nn. Comarnueckue U TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. [IpHHIMIIBI 340pOBOTO
oOpa3a >KW3HU, TUATHOCTHKHU, NPO(UIAKTUKA U JIEYCHHUS TEHeTHYeCKHX OonezHel. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIMLUMUHCKONM TEHEeTUKH B NPEIOTBpAIICHUH
U JICUCHHH T'€HETUYCCKHUX 3a00JICBAHHMI YeIIOBEKa

IIpakTHYecKkne 3aHATHA




| Ne 8 «CocTaBlieHHe 1 aHATH3 POJIOCIIOBHBIX YETOBEKAY

KountpoabHnas padora Ne2 «HaciieICTBEHHOCTb U U3MEHYMBOCTH OPTAaHU3MOBY

Pazgen 7. IBoJIOLMOHHAA OMOJIOTUA

oo

Tema 7.1.
OBOIIOLMOHHAS
TEOpHs U ee
MECTO B
OHOJIOTHH

Conepxxanue yueOHOro Marepuasa

[Ipeanocelnkn BO3HUKHOBEHHUSI 3BOJIIOIMOHHON TEOPHH. DBOJIONMUOHHAS TEOpUsS U €€ MECTO B
Ouonornu. BnusHHE HBOJIOIMOHHONW TEOPHMH HA pa3BUTHE OWOJIOTMU W JPYTUX HayK.
CupzerenbcTBa 3BoJioLMU. [lameoHTOIOTHYECKUE: TOCIEIOBATENbHOCTh IOSBJICHUS BHUAOB B
MAJIEOHTOJIOTUIECKOM JIETONHCH, TIepexotHbie popMbl. broreorpaduueckue: cX0ACTBO U pa3inine
dayn u (rop MaTepUKOB W OCTPOBOB. DMOPHOIOTHYECKUE: CXOACTBA W PA3IUYUs SMOPHOHOB
pa3HbIX BHUAOB NO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMHYECKHUE: TOMOJIOTMYHBIE, AHAJOTHUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB
HACJIEICTBEHHOCTH UM OCHOBHBIX MeTa0OJIMuYeCKUX TNyTed Yy BCeX JKUBBIX OPTraHHU3MOB.
OpouroroHHast Teopus Y. [JapBuHa. [Ipennocbuiku BO3HUKHOBEHUS JapBUHHA3MA. J[BHOKYIIME CHITBI
9BOJIIOIMKM BUJOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHWE TMPU OrPaHUYEHHOCTH PECYPCOB,
HeonpeesI€HHas U3MEHYMBOCTh, 00pb0a 3a CylIecTBOBaHHE, ECTECTBEHHbIN 0TOOP)

Tema 7.2.
MukposBontonus

Copep:xaHue y4eOHOro marepuaja

Cunrernueckass teopus sBojounun (CTD) m e€ OCHOBHbIE MOJOXKEHUS. MHUKpPOIBOJIOLHS.
[Monmynsinus kak enuMHUIA BUJA M 3BOJIOUMHU. J[BKyiue cuiibl ((akTOphI)3BOIIONMH BHUAOB B
npupoae. MyTallMOHHBIA Npoliecc U KOMOMHATUBHAS W3MEHUYUBOCTH. llOmyssIiMOHHBIE BOJIHBI U
npeiid reno. M3omsauust u Mmurpamnus. EcTecTBeHHBINM 0TOOP — HANMPaBIAIOMUA (HAKTOP IBOFOIUH.
@opMbl  ecTecTBEHHOTro 0TOopa. Ilpucrnoco6ieHHOCTh OpPraHu3MOB Kak pe3yibTaT 3BOJIOLHUU.
[Ipumepsl npucnocoGienuid y opraHu3moB. Apomopdosbl U uavoazantauu. Bua wu
BunooOpazoBanue. Kpurepuu Buma. OcHoBHble (opmbl BHUI000pazoBaHus: Teorpaduyeckoe,
9KOJIOTMYECKOe

Tema 7.3.
Makpo3Botonus

Conep:xaHue y4eOHOIro MmaTepuaja

MaKpOSBOJ'IIOI_[I/IH. (DOpMI)I OBOJIFOLIN U @HHCTH‘IGCK&H, JUBCPIrCHTHAA, KOHBEPIrCHTHAas,
IapajajicjibHasi. Heo 6paTI/IMOCTB 9BOJIFOLNH

IlpakTH4eckoe 3aHATHE

Ne 9 «CpaBuenue BUOB 10 MOP(HOIOTUYECKOMY KPUTEPUIO»

OK 01, OK 02
OK 04

Paznen 8. Bo3HnkHOBeHUeE U pa3BuTHE KM3HU HA 3emJie

10

Tema 8.1.

\ Conepxanue yueOHOro Marepuasa

OK 01, OK 02
OK 04




3apoxaeHue U
Pa3BUTHUC KU3HU

JloHayuHble MPEJCTABJICHUS O 3apOXKACHUU XKU3HU. HayuHble rUnoTe3bl BOZHUKHOBEHUS JKU3HU Ha
3emie: abMoOreHe3 W MaHCHEepMUs. XHUMHUYECKash 3BOJIONMS. AOMOTCHHBI CHHTE3 OPraHMYECKHX
BELIECTB M3HEOPraHWYECKUX. OKCHEPUMEHTAJIbHOE NOJITBEP)KJIECHUE XMMHUYECKON 3BOJIIOLUU.
Hauanbneie stansl Onosornveckoit sBomtonun. ['unoresa PHK- Mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MpOTOKIEeTKU. [lepBble KkieTku M ux 3Bomonus. PopmupoBaHue
OCHOBHBIX I'PYIII dKUBBIX OPIraHU3MOB.

PazButne xu3Hu Ha 3emie mo spam u nepuojaMm. Karapxeil. Apxeickas U MpoTEpO30MCKasi IPHI.
[Taneo3oiickast spa U e€ mNEepUOIbl: KEMOPUMCKUN, OPJOBUKCKUH, CHIYPUUCKHM, JIE€BOHCKUH,
KaMEHHOYI'OJIBHBIM, IEepMCKUU. Me30301cKas 3pa U €€ NEepuoJbl: TPUACOBBIM, KOPCKUN, MEJIOBOM.
KaitHo301cKas spa 1 €€ nepruosl: MajgeoreHOBbIN, HEOTCHOBBIN, AHTPOIIOT€HOBBIN. XapaKTEepPUCTHKA
KJIMMaTa ¥ re0JIOTHYECKUX POLIECCOB

Tema 8.2. Conepxxanue yueOHOro Marepuaja

Cucrema Cucrema OpraHM4eckoro Mupa Kak oTpakeHue 3BOOIMH. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIbI
OpPraHMYeCKOro | opraHu3MoB. OCHOBHBIE ATambl ABOJIIOIMHU PACTUTEIBHOTO M >KMBOTHOTO MHpPA. ApOMOpP(O3bI y
MHUpa pacTeHui 1 KUBOTHBIX. [losiBIIEHNE, paclBET ¥ BBIMUPAHUE TPYIIT KUBBIX OPTAaHU3MOB

Tema 8.3. | Conepxxanue yueOHOro Marepuaja

IIpoucxoxaeHn | DBOMIONMS YeENOBEKa. AHTPOIOJOTHA KaKk Hayka. Pa3BUTHE MpencTaBICHUH O MPOUCXOXKICHUHU
€ 4YelloBeKa — | yesloBeka. MeToabl u3ydeHUs aHTpororeHe3a. CXoJACTBa M pa3iuyuMs YeJIOBEKAa U KUBOTHBIX.
AHTPOIIOr€HE3. CucremaTnueckoe TMOJOXKEeHHEe dYeloBeka. J[Bmxymue cuibl  (QakTopbl) aHTPOIOTEHE3a.
OCHOBHEBIE HacnenctBenHnass W3MEHYMBOCTL M €CTECTBEHHBIM o0TOOp. OOmIeCTBEHHBI 00pa3 >KU3HU,
CTaaAuu W3TOTOBJIEHUE OPYOUN TpyZAa, MbILUIEHHE, peub. OCHOBHBIE CTaJMM W BETBH SBOJIOLMU YEJIOBEKA:
ABOJIIOIUU aBcTpasionuTeku, Yenosek ymensbiil, YenoBek npsimoxoadiuii, YenoBek HeaHAepTalbCkuil, UenoBek
YeJloBeKa pa3yMHBIA COBpEeMEHHOro Tuma. HaxoJIku MCKOMaeMbIX OCTaHKOB, BpeMs CYILECTBOBaHUs, 00JacTb

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 )KH3HHU, OPYIHUs.

UYenoBeueckre packl. OcCHOBHbIE OoOJbllIME€ pachl: eBpomeouaHas (eBpas3uiickas), Herpo-
aBCTpaJIOUIHAS (3xBaTOpHANIbHAS), MOHTOJIOMAHAS (a3maTcko-aMepHuKaHCKas). YepTsl
MPUCTIOCOOICHHOCTH MPEICTAaBUTENEH UYeIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHMS. EIUHCTBO
yenoBedyeckux pac. Kputuka pacusma

IlpakTHyeckue 3aHATHSA

Ne 10 «IIpucnocoOaeHHOCTh YeTOBeKa K Pa3HbIM YCIOBUSAM cpefibl. BnusiHue reorpadudeckoii cpeabl
Ha MOP(}OJIOTHIO U (PU3HOIOTHIO YETTOBEKa

IIK 1.6

Pa3nes 9. Oprann3mbl M OKPY/KaKOIIAs cpeaa

Tema 9.1.

\ Coaepikanue y4eOHOro MaTepuajia

OK 01, OK 02
OK 04




OKoI0THS KaK
Hayka. Cpenpl
JKU3HU.

OKoJjiorus Kak Hayka. 3ajadyd M pasfenbl SKOJOTMH. MeToAbl IKOJIOTMUECKUX MCCIEA0BAHMM.
DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpenpl 0OMTaHHMS OPraHW3MOB: BOJHAS,
HA3eMHO-BO3/YILIHAs, IIOYBEHHAs, BHYTPUOPIaHU3MEHHAS. DKOJIOrMYecKue (baxTopBHI.

Okonornyeckue | Kmaccupukamms skonormueckux (akTopoB: aOHMOTHYECKHE, OMOTHYECKHE W aHTPOIOTCHHBIC.
(baxTopsI JleiicTBHE IKOJIOrMYECKUX (PaKTOPOB HA OPraHU3Mbl
AbuoTtnueckue (akToOpel: CBET, TeMIepaTypa, BiaxHOCTh. Portomepuoamsm. [Ipucrnocobnenus
OpPraHu3MOB K JICCTBHIO aOMOTHYECKHX (PaKTOPOB. BHOTOTHUYECKHE PUTMBI.
buotnueckue Qakroppl. Bugsl OHOTHYECKMX B3aWMOJCHCTBHIN: KOHKYPEHIHS, XHIIHUYECTBO.
[Tapasutu3™M, MyTyanusM, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaxXJICOHUYECTBO), aMEHCAIIU3M,
HEUTpanu3M. 3HaueHHue OUOTHYECKMX B3aUMOJEMCTBHM JUIsl CYIIECTBOBAHUS OpraHHW3MOB B
MIPUPOJHBIX COOOIIECTBAX
Tema 9.2. Conep:xxanue yueOHOro Marepuaja 1
OKOJIOTMYECKHE | DKOJIOTUUECKHE XapaKTepUCTHKU momynsiui. OCHOBHBbIE TOKAa3aTeld MOMYNISIUN: YUCICHHOCTb,
XapaKTePUCTUKH | MIIOTHOCTh, POKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTparus. JIMHAMHUKA YHUCICHHOCTH MOMYISIIUK U
hinaein e€ perysims
IIpakTnueckoe 3ansiTHE 1
Ne 11 «lTomcyéTr NIOTHOCTH NOMYJIALMI PA3HBIX BUJIOB PACTEHUIN
Paszen 10. Coo0mecTBa M 3K0JI0rHYECKHE CHCTEMbI 18 OK 01, OK 02
Tema 10.1. Conep:xaHue y4eOHOro Mmarepuasa 2 OK 04
CooOmiectBa CooOmiectBo opraHuzMoB — OuoneHo3. CTpyKTypel OHOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHAs, K 1.6
OpPraHU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOTICHO3E.
9KOCHUCTEMBI Okonorndyeckue cucreMbl  (skocuctembl). Ilonatme 00 skocucreme U OHOreolEHO3E.
@OyHKIMOHAIbHBIE KOMIOHEHTBI 3KOCUCTEMBI: MPOIYLIEHTbI, KOHCYMEHTBI, peAyleHTsl. KpyroBopot
BELIECTB U MOTOK SHEPrUH B sKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU SKocucTeMbl. [uieBbie
uenu M cetd. OCHOBHBIE IIOKA3aTeNIM 3KOCUCTEMBl: OHOMacca, MNPOIYKLHUA. OKOJIOTHYECKHE
NUpaMubl:  HPOAYKLIMH, YHCICHHOCTH, Ouomaccel. CBoiicTBa 3SKOCHCTEM: YCTOHYMBOCTb,
caMmoperyisuus, pazsurue. Cykueccus
IIpakTHYecKkne 3aHATHS 2
Ne 12 PemieHue nmpakTHKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJaHMH Ha COCTaBJIECHUE TPOPHUUECKUX
Heneu, nupamu i 6MOMacchl U SHEPTUH, IEPEHOCY BEIIECTBA U SHEPIHU B SKOCUCTEMAX
Tema 10.2. Coaepikanue y4eOHOro MaTepuajia 2
[Ipuponnsie IIpupoanbie 3KOCHCTEMBL. DKOCUCTEMBI PEK U 03€p. DKOCUCTEMA XBOWHOTO WJIN IMIUPOKOJIUCTBEHHOTO
9KOCHCTEMBI Jeca. AHTpONOTEHHBIE HKOCHUCTEMBI. ATIpO3KOCHCTEMBI. YpOoskocucTeMsbl. buosnoruueckoe u
XO34MCTBEHHOE 3HAUYEHUE arpo’KocucteM U ypOoskocucteM. buopasznooOpasue kak ¢akrop
ycToiunBocTu 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOT0 pa3HooOpas3us Ha 3emiie
Tema 10.3. Coaepikanue yueOHOro MaTepuajia




Buocdepa — VYuenue B. U. Bepnaackoro o Ouocdepe. I'panunpi, coctraB u cTpykTypa Omocdepsl. Kusoe 2
rio0anpHas BemecTBO U ero yakiuu. OcobeHHocTH OMOC(Eephl Kak riao0aTbHON IKOCUCTEMBI. JIHHAMUYECKOE
JKOCUCTEMA paBHOBecue M obOparHasi cBsi3b B Ouocdepe. KpyroBopoTsl BemeCTB U OMOT€OXUMHYECKUE LIHUKIIBI
3emin AIIEMEHTOB (Yriaepo/ia, a30Ta). 30HaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH
IIpakTHyeckue 3aHATHA 2
Ne 13 PemeHue mNpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/Jad Ha OIpE/IeiIeHUE IJIOAaAN
HaCaX/ICHUM JUISl CHUKEHHUS KOHLIEHTPALlUM YIJIEKUCIOro ra3a B aTrMoc(epe CBOEro peruoHa
IPOKHNBAHUA
Tema 10.4. IIpogdeccHoHAILHO OPHEHTHPOBAHHOE COJieP:KaHUe (CoAepKaAHHe MPUKJIATHOI0 MOAYJIs) 1
Bnusinue YenoBeuectBo B Ouocdepe 3emyid. AHTpONOreHHble H3MeHeHHs B Ouocdepe. InobanbHble
AQHTPOIIOIEHHBIX | SKojoruueckue mpobsembl. CocymiecTBoBaHME NpUpoabl U uenoBeuyecTBa. CoxpaHeHHE
(bakTopoB Ha | Ouopa3HOOOpa3usi Kak OCHOBa ycToiumBocTH Onocdeprl. OCHOBa palMOHAIBHOTO YIpPaBIEHUS
o6uochepy MIPUPOIHBIMU pecypcamy M UX Hcrojb3oBaHue. JlocTkeHnst OMOJIOTHH M 0XpaHa MPUPO/Ib
IIpakTHyeckoe 3aHsTHE 1
No 14 «9komornyeckne acmmeKkThl MpohecCHOHATBLHOMN NeATeTLHOCTHY
Tema 10.5. IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COJEP:KaAHUE (COAepPKAHME PUKJIATHOTIO MOLYJIs) 1
Bnusinue 310poBbe U ero coctapisone. OakTopsl, MOJIOKUTENBHO U OTPULIATENIHHO BIMSIOIINE Ha OPraHUu3M
COLIMANIBHO- yenoBeka. [Ipobiema TeXHOTeHHBIX BO3AECHCTBUI Ha 370pOBbE UEIOBEKA (JIEKTPOMArHUTHBIE TOJIS,
JKOJIOTHYECKHUX | ObITOBasg XUMHS, M30BITOYHBIC IIyMbI, paaudanus M T.M.). AJantanus OpraHu3Ma dYeloBeKa K
(hakTopoB (daktopam okpyxatomend cpeapl. [IpuHIUNBEl opMUpOBaHUS 30pOBHECOEPETAIONIETO TMOBEACHUSI.
Ha 3JI0POBbE dusznyeckas aKTUBHOCTh M 30pOBbe. ['pynmbl 310poBbsi. OCHOBBI 3aKajliBaHUsA. buoxumMuueckue
qejoBeKa acleKThl palMOHAIbHOTO nuTaHus. IlpaBuna Ge30MacHOro MCHOJb30BaHUSA OBITOBBIX NMPHOOPOB U
TEXHUYECKUX ycTpoHcTB OBlajieHHe METOJaMU OIpeleNieHUs] IoKa3aTelell  yMCTBEHHOMH
paboTOCOCOOHOCTH, OOBSCHEHHE NOJYYEHHBIX pe3ylabTaToB M  (OPMYJIMPOBAHUE BHIBOJIOB
(IMCBMEHHO) € UCIMOJIb30BAaHUEM Hay4HbIX OHATHH, TEOPUH U 3aKOHOB
IIpakTHYecKoe 3aHATHE 1
Ne 15 «IIpodunaxTuka npoheccCHOHAIBHBIX 3a00JIEBAHUI
JlabopaTopHbIe 3aHATHSA 2
Ne 5 «BnusHue abuoTnueckux (AKTOPOB Ha 4EJIOBEKAa (HHU3KHE M BBICOKHE TEMIIEPaTyphl)»
(B xauecTBe TPUITEPOB CHIXKAIOUIMX PAabOTOCHOCOOHOCTH HMCIIOJIB30BAaTh YCIOBHS OCYILECTBIICHUS
po(hecCHOHABHON AEATENIbHOCTHU: IIIyM, TEMIIEpaTypa, (pu3ndeckas Harpyska u T.J1.)
KonTpoabnas pabora Ne 3 «Teopetnuecknue acCieKTbl IKOJIOTHH» 2
Paspnen 11. Cesieknusi Oprann3mMoB, OCHOBBI OMOTEXHOJIOTHH 8 OK 01, OK 02
Tema 11.1. Coaepikanue y4eOHOr0 MaTepuajia 2 OK 04
Cenexuus Kak Cenekuus Kak HayKa U IIpoliecc. 3apoKJIeHue celekunu u fomectukanus. Yuenue H. U. BaBunosa o IIK 1.6
Hayka U [IEHTpaX MHOroo0pa3usi M NPOMCXOXKJEHHs KYJIbTYPHBIX pacTeHHd. LIeHTprl mnpoucxoxaeHus




poIIecc

JOMAILHUX XKUBOTHBIX. COPT, IOPO/A, IITAMM.

CoBpeMeHHbIE METO/Ibl CENEKIMU. MacCcoBbIi U MHAUBUAYAIBHBIN OTOOPHI B CEJIEKLIUHA PACTEHUN U
XKUBOTHBIX. OlleHKa SKcTepbepa. bin3KopoACTBEHHOE CKpeluBaHue — MHOpUIMHT. YuncTras auHus.
CkpemuBanue 4HCTHIX JHHHUNA. [eTeposuc, uian rubpuanHas cuia. HepoacTBeHHOE CKpeUuIMBaHHE —
ayropuauar. Otnanénnas rubpunuzamus u e€ ycnexu. VICKYyCCTBEHHBIM MyTareHe3 M TOJydeHHE
MOJUIUIONJOB. JIOCTHKEHUS CENEKIIUN PACTEHUH, )KUBOTHBIX H MUKPOOPIraHU3MOB

Tema 11.2.
OCHOBBI
OMOTEXHOJIOTUHN

buotexnosorus kak oTpacib Mpou3BoACTBa. ['eHHas MHXKEHEpHs. DTarbl CO3/JaHus PEKOMOWHAHTHOMN
JHK wu Ttpancrennbix opranu3moB. Kiierounas  unxkeHepus. KileTouHble — KYJBTYpBI.
MUuKpoKIIOHaIbHOE pPa3MHOXKEHHE pacTeHuil. Knonuposanue BBICOKOTIPOTYKTUBHBIX
CEJILCKOX03SUCTBEHHBIX OPraHW3MOB. DKOJIOTHYECKHE U dTHUeckue mpobaembl. [MO — reneTndyecku
MOIU(DUITUPOBAHHBIE OPTaHU3MBbI

Tema 11.3.
brnorexnonorun
B JKA3HU

u npodeccun

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

OcCHOBHbBIE HaIpaBJICHUS COBPEMEHHONM OWOTEXHOJOTMU B NPOPECCHOHATBHON JEeSTeNbHOCTH
yenoBeka. MeTosipl OMoTexHOJOruu. OOBEKThl OMOTEXHOJOTMH. DTHKAa OWOTEXHOJOTUYECKUX U
reHeTUYECKUX HKCIepuMeHToB. [lpaBuna moucka u aHaim3a OHOIKOJIOrMYECKOW HMHQOpMALMK U3
Pa3IMYHbIX HCTOUYHUKOB (Hay4Has U yueOHO-Hay4dHas JUTepaTypa, CpeicTBa MacCOBOM HH(OpMaIInHy,
ceTh VIHTepHET U apyrue)

IIpakTHYecKkue 3aHATHS

Ne 16 Keiicet Ha ananum3 wuHpOpMANMM O HAYYHBIX JAOCTIDKCHHSIX B OO0JIACTH TEHETUYCCKUX
TEXHOJIOTHH, KIIETOYHOW WHKEHEPUH, TTUIIIEBBIX OMOTEXHOJIOTHl.

No 17 3ammra keiica: mNOpeACTaBICHUE PE3YIbTATOB  PEIICHUS
C TIPE3CHTAILIUCH)

KEMCOB  (BBICTYIUICHHE

Pa3znen 12. Penrenue KeidcoB B 00J1aCTH OHMOTEXHOJIOT M

Tema 12.1.1.
buotexnonorun
U )KUBOTHBIE

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJlepkaHNe (COAepP:KaHUue MPUKJIIATHOTO MOTYJIs)

Pa3BuTne OGMOTEXHOJIOTHIA C UCTIOIH30BAaHUEM )KHUBOTHBIX, IPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTHH B
KU3HU YelloBeKa, NMOUCK M aHajdu3 MHGOPMAlMU U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHas U y4eOHO-
Hay4yHas TuTepaTypa, cpencTBa MacCOBOM uHbopMaIuy, CeTh WuTepuer

¥ Ipyrue)

IlpakTHyeckue 3aHATHSA

Ne 18 Keiicbl Ha aHanu3 MHGOPMALUU O Pa3BUTHM OMOTEXHOJIOTMH C MCIOJB30BAaHMEM >KUBOTHBIX
(Mo MMHHU-TpYHIaM)
Ne 19  3amura
C Tpe3eHTanuen)

Kelica: MNpEACTaBJIICHHUEC  PE3YJIbTATOB  PCIICHHUA KEHCOoB (BBICTYTIJ'ICHI/IG

OK 01, OK 02
OK 04
IIK 1.6

Pasnen 13. buosornveckue ucciaenoBanus B npogeccCHOHAIBLHOM cdepe

12

Tema 13.1.
OCHOBHBIE

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE (COoIepKaHUe TPUKJIATHOT0 MOIYJISA)

Hay‘-IHLII‘/JI Mmeron. MeToapl OMO’KOJOTHUECKUX HCCIIeJOBAaHMMI: I10JICBEIC, J'Ia60paTOpHBIC,

OK 01, OK 02
OK 04
IIK 1.6




METO/IbI JKCIICpUMEHTANIbHbIE.  MOHHUTOPHUHI  OKpYXKAIOIIEW  Cpedbl:  JIOKAJIbHBbIM,  PErMOHAJIBHBIN
Onoskojyoruyec | U rI00anbHBIA. MeToapl MOMCKa, aHanu3a U 0O0pabOTKM HMH(OPMAIMK O MPOEKTE B Pa3IHUYHBIX
KHX nucrouHukax. [loctaHoBKa 11enu, 3a1a4, BbIIBUKEHUE TUIIOTE3bI
uccieoBannii | JlaGopaTopHblie 3aHATHS 2
Ne 6 «llpoBeneHue »SKCIEpUMEHTAa 10 ONPEACICHUI0 ONTUMAIbHBIX YCIOBUH JUIsI pPOCTa
U (U3NOJOTUYECKOM  aKTUBHOCTH  JPOXOKEBBIX  KJIETOK. BBIsBIEHHE  3aKOHOMEPHOCTEH,
(hopMynHpOBaHKE BBIBOIOB M ITPOTHO30BY.
PaboTe! Ha BEIOOD 1O MUHH-TPYIIIAM:
1. BiiusHue TemnepaTypsl Ha pocT U (PU3HOJOTMYECKYI0 aKTUBHOCTD JIPOKIKEBBIX KIETOK.
2. BiusiHue yriieBoJ0OB Ha POCT U (PU3UOJIOTUYECKYIO aKTUBHOCTD JPOXIKEBBIX KIETOK.
3. CoueTaHHOE BIUSHHUE TEMIIEpaTypbl U YIJIEBOJOB Ha POCT U (PU3HOJOTHYECKYID aKTUBHOCTD
JPOAOKEBBIX KIIETOK
ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COJAEPKAHME
Tema 13.2. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJECPKAHUE (COlepKAHUE TPUKJIATHOT0 MOAYJISA) 10 OK 01, OK 02
broskonornyec | [pakTuyeckue 3aHATHSA OK 04
KU Ne 20 O0630p TeM 3KCIEpPUMEHTAIBHBIX Y4eOHO-HCCISIOBATEILCKIX MPOEKTOB. BhiOOp yueOHO- 2 IIK 1.6
SKCIICPUMCHT HCCIEA0BATENBCKOTO MPOEKTA W3 MPEUIOKEHHBIX. DOpMHPOBaHHE KOMAHABI MPOEKTA. AJTOpUTM
BBIIIOJIHEHUS TIPOEKTA.
[lepBbIii 3Tanm BHITIOJIHEHHS MPOEKTa: 0OOCHOBAaHUE aKTyaJlbHOCTH BBIOpAHHOW TeMbl. BhisiBieHue
npoOsIeMbl  MccaeAoBaHus, (HOpMyIMpOBaHUE TUMOTE3bl. BbIOOp MeTon0B HccienoBanus. Brioop
TOUeK 0TOOpa mpod Ha TeppuTopuM HuccienoBaHus. IloctaHoBka meneil M 3agay HcclIelOBaHMA.
OmnpeneneHue (GopMBl IPEACTAaBICHUA pPE3ylbTaToB HccienoBaHus. OrmpenesieHue 3TaroB
U COCTAaBJICHUE IIJIaHA MCCIENOBAHUS
JlabopaTopHbIe 3aHATHSA 6
Ne 7_Bropoil 3Tam BBINOJHEHHs] HNPOEKTA: MOArOTOBKA HEOOXOJMMOM MOCYAbl W Marepuana it
9KCIIEPUMEHTA, [IPOBEAECHUE IKCIIEPUMEHTA, IEPUOINUECKas IPOBEpKa TEUEHUs SKCIIepUMeHTa/ cOop
Marepuasia B BEIOpaHHBIX TOYKax 0TOopa mpoo.
Tperuii sranm BBINOJIHEHHS NPOEKTA: IOJIY4YEHHE IEPBUYHBIX 3KCIIEPUMEHTAIbHBIX JAHHBIX,
IIPOBECHUE CTATUCTUYECKON 00pabOTKH MMOJTy4YEHHBIX JaHHBIX.
YerBepThlil 3Tan BBHINOJHEHUS IPOEKTA: BBISBICHUE 3aKOHOMEpHOCTEH, (popMyarpoBaHHUEe BHIBOJIOB U
IIPOr'HO30B, OLIEHKA Ka4eCTBa MCCIeyeMOoro 00beKTa o pe3ynbTraTaM OMO3KOJIOTHYECKOr0 aHaINu3a
IIpakTnuyeckne 3aHATHSA 2
Ne 21_3ammra mpoekta. IlpenctaBieHue pe3ylbTaTOB BBINOJHEHHUS Y4eOHO-HCCIIEAOBATEIBCKUX
MIPOEKTOB (BBICTYIUIEHUE C MTPE3CHTAIMEH )
IIpomexyTouHas atTrecTanus (IK3aMeH) 6
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 skonoruueckoe paznoodpasue OUoIeH03a Kak OCHOBA €r0 YCTOMYMBOCTH.
[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 TJ00aJIbHBIX HapymieHuid B Omocdepe. O30HOBBIE «IBIPBD», KUCIOTHBIE
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,

- 000opyI0BaHME ISl MPOBEICHUS BCEX BUIOB J1IA0OPATOPHBIX PabOT M MPAKTUYECKUX
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 TBOPYECKUX
pabot

DK3aMeH

[IK 1.6. Opranu3oBsiBaTh
CaHUTAPHO-MPOPUITAKTUUECKUEC
paboThI MO MPEaYIPEHKACHUIO
OCHOBHBIX HE3apa3HbIX,
MH(EKIIMOHHBIX ¥ HHBa3UOHHBIX
3a00J1€BaHN CETbCKOX03SIMCTBEHHBIX
JKHBOTHBIX

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




