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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
npodeccuonanbHOro odpasoBanus mno crnenuanbHoctd 36.02.01 Berepunapus (ITpuka3
MununctepcTBa npocsetienus: Poccuu ot 07.04.25t. Ne 270);

- @enepaiabHOrO0 TOCYAAPCTBEHHOI'0 00pa30BaTEIbHOrO CTaHAApTa CPEIHEro OOIIEero
o0pa3oBaHus YTBEP>KIECHHOIO TMpHKa3oM MuHucTepcTBa OOpa3oBaHUS U HAyKHU
Poccniickont @enepanuu ot 17 masg 2012 r. Ne 413;

- Ilpukaza MunucrtepctBa mnpocsemieHuss PO or 12 asrycra 2022 1. Ne 732 «O
BHECEHUU M3MEHEHUU B (elepanbHbIi TOCYJapCTBEHHBIN 00pa3oBaTeIbHbIN CTaHAAPT
cpenHero  obmero  oOpa3oBaHMS, YTBEPXKACHHBIA MpuKazoM MuUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. Ne 413»;

- IIpuka3za Munucrepcta npocseuieHuss Poccuiickoit ®@enepaunn ot 24.08.2022 Ne
762 «O06 ytBepxnenuu [lopsnka opraHu3aluu U OCYIIECTBICHHS 00pa3oBaTENIbHOU
JESTENBHOCTH TI0 00pa3oBaTeNbHBIM MPOrpaMMaM CpeIHEro MNpodeccuoHaIbHOTO
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 yueOHol aucuumiauabl OJ1.13 «buonorus» sBisieTcss 4acThio
OCHOBHO# oOpasoBaTesibHOM mporpamMbl B cooTBeTcTBUU ¢ PI'OC no cnenuanbHOCTH
CIIO 36.02.01 Berepunapus.

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

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

1.3 Heaun u 3axa4n y4eOHOMH IMCUMIINHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOEHUS
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
IPaMOTHBIX JEHCTBUI B OTHOUIEHUU OOBEKTOB KUBOM MPUPOABI U PEIICHUS PA3TMYHBIX
KU3HEHHBIX NMPOOIIEM.
3agauy JUCIUIUINHEL:

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

- 0 METO/JaX HAy4YyHOTrO TMO3HAaHHS, CTPOCHUH, MHOTO0Opa3ui U OCOOEHHOCTSIX >KMBBIX
CUCTEM PAa3HOTO YpPOBHS OpPraHU3alliH, BBINAIOMIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSAX B OMOJIOTUU;

- hopMUpoBaHUE Y 00YyUaIOIIUXCS MO3HABATEIbHBIX, UHTEJUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MPOIECCe aHalW3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX
B3TJISZI0B, UJIEH Y TIOJIXOJIOB K MU3YUYEHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHHU3aIlUU;
- CTaHOBJICHHE Yy OOydYarommuxcs OOINel KyiabTypbl, (YHKIIMOHAIHLHOW TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh M OLIEHHUBATh SIBICHUS OKPYXKAIOIIETO MHpa KUBOU
IPUPOJIBI HA OCHOBAHUM 3HAHUH U OIBITA, MOTYYEHHBIX TPU U3YYEHUH OUOJIOTHH;

- opMupoBaHUE y 00YUAIONIUXCS YMEHUH WIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTUYECKHIX
3HAHUW B TNPAKTUYECKOM  AEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX
METUITMHCKUX TEXHOJIOTUH U arpOOMOTEXHOIOTU;

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

- OCO3HaHUE IIEHHOCTHM OHWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS  YPOBHS
AKOJIOTUYECKON KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

- IPUMEHEHHE NMPUOOPETEHHBIX 3HAHUN Y YMEHUI B TOBCEHEBHOM KU3HU MJI OLIEHKH
MOCJICACTBUMA CBOEM JIEATEIBHOCTH 10 OTHONICHUIO K OKpYXalIled Ccpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHWE W COONIOJICHWE Mep MPOPUIAKTUKH
3a00J€BaHUI.

OcBoenue coaepxkanus ydeOHod nucturinael OJ[.13 «bwuonorus» obecneynBaet



JNOCTUKEHUE 00YUarOIIMMUCS CIACAYIOLUX pPe3y1bmamaos:

Ilianupyemble pe3yabTaTbl OCBOEHHS 001Ie00pa3oBaTeIbHOM JAUCUUILVIMHBI 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
IUIAHUPOBaTh M CaMOCTOSTEIbHO | TEPMUHOB UM MOHSTHUMN: )KU3Hb, KIIETKA,
BBITIOJIHATH TaKyIO JESTEIbHOCTD; TKaHb, OpraH, OpraHusM, BU],
- JIP29 wuHTepec K pa3IUYHBIM | 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 | (pEpOayKIKs), 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, MIPOUCXOKICHHUS
mapaMeTpbl U KPUTEPUM  HX | )KU3HU U YEIIOBEKa;
JOCTHKEHHUS; [1P64 cdhopMHpPOBAaHHOCTH yMEHUS
- BBIBJISITH 3aKOHOMEPHOCTH U | PacKpbIBaTh OCHOBOTIOJIAT AI0IIIKE
IPOTUBOPEUHS B | Ouoioruueckue 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
AelcTBHS: 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, 3a71aBaTh
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 "
MIPaKTHUYECKYIO 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

BEJIMYMHAMU, 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 (OHTOTeHe3a),
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 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,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAayKU U
00111eCTBEHHOM MIPAKTUKH,
OCHOBAHHOTO Ha JMaJore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHMIO
CBOETO MECTa B MOJIUKYJIbTYPHOM
MUDE;

- JIP37 COBEPIICHCTBOBAHNUE

[TP69 cdopMupOBaHHOCTH yMEHUH
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, MCIUIINHE,
6I/IOTCXHOHOTI/II/I; paccMaTpuBaTh
ria00abHbIC OKOJIOTHYCCKHUEC




SI3BIKOBOM u YUTATEIbCKOM
KYJIbTYpbI KakK CpeacTBa
B3aMMOJICHCTBUS MEXKIY JTIOJIbMU 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 Brmageth  HaBBIKAMU
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 nHpopManun 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
KOMMYHHKAIIMOHHBIX 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;

[1P610 chopmupoBaHHOCTH yMEHUU
CO03/1aBaTh COOCTBEHHbIC MHCbMEHHBIC
U YCTHBIE COOOILIEHUS Ha OCHOBE
Oouonornyeckoir  mHMOpMAIMK W3
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
NpeuMyliecTBa  KOMaHIHOW U
WHIUBUTyaJIbHOU PabOTHI;

- M37 IIPUHUMATh e
COBMECTHOM JIeSITCIIbHOCTH,
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, BUPTYAJILHOTO u
KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

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

OBiaieHue  YHMBEPCAJbHBIMH
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
MOHUMAaTh MUP C MO3UIMH IPYroro
YyeJI0BeKa

SBJICHU; OpraHu3alyy U MPOBEICHUS
OMOJIOTUYECKOTO SKCIIEPUMEHTA,
BBIJIBUKEHUS TUIIOTE3, BBISBICHUS
3aBUCUMOCTH MEX]y HCCIEIyEMbIMHU
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 IIPUPOIHOMN U
COLIMAJIBHOW  CpElpl, OCO3HAaHUE
r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MTPOOIIeM;

- JIP32 IIJIAHUPOBAHKE u

[1P67 cdhopMHPOBAaHHOCTH yMEHUS
NPUMEHSTh TOJYYCHHBIC 3HAHHS IS
00BICHEHHUS OMOJOTHYECKUX
MPOLIECCOB U SIBICHUM, JUIsI PUHATHUS
MPaKTUYECKUX pelieHui B
MIOBCEAHCBHOM JKU3HU C  IIEJIBIO
oOecrieueHnsT 0€30IMACHOCTH CBOETO
3I0POBbSI U 37I0POBbsSI OKPYXKAIOUIUX
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 nenen YCTOMYUBOTO | JOCTHI)KEHHI COBPEMEHHOW OMOJIOTUH
Ype3BbIUaHBIX pa3BUTHUS YEJIOBEUECTBA; U OMOTEXHOJIOTUI JUIs
CUTYaLUIX AaKTUBHOE HENpUATUE JACWCTBUH, | palllOHAIBHOTO MPUPOIOTIONb30BAHUS

MIPUHOCAIINX BpPEI OKPYKarOIIEH

cpene;

- JIP34 ymenue nporHo3upoBaTh

HEOJaronpusTHbIE HKOJIOTHUYECKUE

HOCJIEACTBUSL  NPEANPUHUMAEMBIX

JEUCTBHMN, IPEAOTBPAILATh UX;

- JIP35 pacmmpeHue  ombITa

NEeATENBHOCTH JKOJIOTUYECKOU

HaIpaBJIEHHOCTH;

- MP4 oBnasgeHue HaBbIKaMU

y4eOHO-UCCIEeI0BATEIBCKOM,

MIPOEKTHOMU 51 COLIMAJIBHOU

JeSITEIbHOCTH
K 1.1. - JIP6 oco3HaHune cBOMX [1P67 chopMHpPOBAaHHOCTH yMEHUS
OcymiecTBisATh KOHCTUTYIIMOHHBIX [IpaB U IPUMEHSTh IOJy4YeHHbIE 3HAHUS IS
TEeKYIIUHA KOHTPOJIb | O0sS3aHHOCTEH, YBaXKECHUE 3aKOHA M | OOBSICHEHUS OMOJIOTUYECKHUX
BETEPUHAPHO- MIPaBOIOPSIIKA; MPOLIECCOB U SIBJICHUM, JUIS TPUHATUS
CaHUTAPHOIO U MP43 camOCTOSATENBHO COCTABIIATh | MPAKTHYECKHUX peneHui B
300TUTMEHUYECKOTO | IJIaH pelIeHHs] MPOOIEeMBI C MOBCETHEBHOM  U3HU C  LEJbIO
COCTOSIHUS Y4ETOM MMEIOIIUXCSI pECYPCOB, obecriedeHusi 0OE30MaCHOCTH CBOEro
[TOMEILECHUN COOCTBEHHBIX BO3MOKHOCTEH U 30pPOBbS U 3I0POBbS OKPYXKAIOIIHUX
coZepKaHus MPEIOYTECHUI; JIFOJIEH, CcOOMOIeHUsT  37I0POBOTO

’KUBOTHBIX M IITHII,
KOPMOB, TTAaCTOMIIT U
BOJOIIOEB.

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

oOpaza JKHM3HM, HOPM T'PaMOTHOTO
MOBEICHUS B OKpy)Karoen
MPUPOAHOMN cpene; MMOHUMaHKE
HEOOXOIUMOCTH HCIIOIL30BaHUS
JOCTH)KECHUH COBPEMEHHOW OHMOJIOTHH
u OMOTEXHOIOTHI IS
PaMOHAIBHOTO TPUPOI0TIOTH30BAHUS




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 3aHSITUS 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 3aHATHSA, IPUKJIAJAHON MOAYJIb (IPH HAJTUYMH) YacoB | KOMIETEeHIHH
1 2 3 4
OcHOBHOe€ coJiep;kaHue
Pasnen 1. buoJsiorns kak Hayka 2 OK 02
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2
buosnorus B buonorus — Hayka o >xuBoi npupoze. CBs3u OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JAPYTUMU
CUCTEME HayK €CTECTBEHHBIMU HayKamu, (uiocoduel, penuruei, 3TUKOW, 3CTeTUKOM U mpaBoM. Ponb Ouosioruu B
(hopMHpOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.
Metonpl  TO3HaHUS KUBOW  NpUPOAbl  (HAONIOJEHUE, OKCIIEPUMEHT, OIKCaHue, U3MEpEeHHE,
KJ1accu(uKaIys, MOJICTMPOBAHNE, CTATUCTHYECKAsE 00padOTKa TaHHBIX)
Pasznea 2. )KuBble cMCTeMbI M UX OPraHU3ALMS 2 OK 02
Tema 2.1. Coaepxanue yueOHOIo MaTepuasa 2
O6bmas Kusble cucrembl (OMocucTeMbl) Kak MpeaMeT u3ydeHus Ouosoruu. OTIUYME >KHUBBIX CHCTEM OT
XapaKTEepUCTHKA | HeopraHudeckoi mpupoapl. CBoiicTBa GMOCHCTEM U UX pazHOOOpasue.
KU3HU YpoBHM oOpraHuzamUu  OMOCHUCTEM: MOJICKYISPHO-TEHETHUCCKHH, KIETOYHBIM, OpraHU3MEHHBIMH,
TTOMYJIAIIIMOHHO -BUIOBOM, SKOCHCTEMHBIN (OMOTeoIIeHOTHYECKuH ), OnochepHbIit
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 O3JIEMEHTBI: MaKpO3JIEMEHThI, MHUKpO3JIeMeHThl. Bona u
COCTaB KIJIETKH. | MUHEpaJIbHbIe BemnlecTBa. @DYHKIMU BOJbI W MUHEpaJbHBIX BemecTB B kieTke. [lognepikanue
Bona OCMOTHYECKOro OasiaHnca
U MHUHCDPAIBHBIC | [[pakTHYecKOe 3aHATHE 1
BeIICCTBa Ne 1 «buonorudeckast pojib MUHEPaJIbHBIX BEIIECTB B 00ECHEUYECHUU KU3HEACATEIHLHOCTH OPraHU3MOB,
MPOSIBIICHUS AUcOalaHCa MUHEPATBHBIX JIEMEHTOBY
Tema 3.2. Conepxanue yueOHOro Marepuasa 6
buonornyeckn | benku. CoctaB u cTpoeHHe OEIKOB. AMHHOKUCIIOTEI — MOHOMEpHI OellkoB. He3aMeHuMble U 3aMEHUMBIC
BA)KHBIC AMUHOKHCIIOTHl. AMHHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OCIKOBOW MOJEKYNbl (NepBUYHAS,
XUMHYECKHE BTOpUYHAs, TPETHUUHAs M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomormueckue
COCJMHEHUS (GyHKIMHU OENKOB.

@depMmeHTbl — Ouosornueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas
cneunpuyHocTb. Kopepmentsl. Buramunpl. OTimuns (GepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.
YraeBospl: MOHOCaxapupl (TJIIOK03a, pub03a M Je30KcHpub03a), aAucaxapuipl (caxaposa, JIAKTo3a) U




noJiucaxapuabl (Kpaxmaj, TJIMKOTEH, LelUIono3a). buonornyeckne ¢GyHKUWM yriaeBoJoB. Jlumumisr:
tpurnuuepuabl, (ocomunuapl, crepounsl. ['uapodunbHO-TUAPO(OOHBIE CBOMcTBA. buonmormueckue
¢ynkuuu munuaoB. CpaBHEHHE YIIIEBOIOB, OSITKOB M JIMIHOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunosbie kucnotel: JJHKu PHK. Hyxieotuabsl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT. CTpoeHHE U
¢bynkumu JJHK. Ctpoenne n pyaxmmu PHK. AT®: crpoenue u dyHKImm

JlabopaTopHble 3aHATUA 2

Ne 1 «Onpenenenue sButamuna C B IPOIyKTax MUTAHUSD

Ne 2 «'mapodunbHO-THAPOPOOHBIE CBOMCTBA JIUITHIOB
Tema 3.3. Conepxxanue yueOHOro Marepuaja 6
CrpykTypHO- Huronorus — Hayka o kierke. Kiierounas teopust — npuMep B3auMoJeHcTBUS uael U (akToB B HAYYHOM
(GYHKIIMOHATIBHA | MO3HAHUH. METO/IbI U3yYCHUS KIICTKH.
g opranm3anus | Knerka kak nenoctHas kuBas cucrema. OOmive Mpu3HAKU KIETOK: 3aMKHyTash HapykHas MmeMmOpaHa,
KJIETOK mouekynbl JIHK xak renernueckuil annapar, cucrema cCUHTe3a Oernka.

Tunel KieTok: sykapuoTHueckas W MpokapuoTHueckas. OcoOEHHOCTH CTPOEHHUS MPOKapUOTHYECKOMN

kinetku. Krnerounas crenka Oakrtepuil. CTpoeHHe 53yKapuoTH4Yecko KieTku. OCHOBHBIE OTIMYUS

PacTUTENbHOM, )KUBOTHON U TrprOHOM KieTkH. [IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK— KJIETOYHAs CTEHKa,

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

[uromnazma u ee opranouabl. OmgHOMemOpaHHble opraHounbl kieTku: OIIC, ammapat ['onbmku,

mu30coMbl.  [loyaBTOHOMHBIE OpPraHoMAbl KJIETKM: MUTOXOHIpPHH, IuIacTuabl. [IpouncxoxncHue

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

LEHTP, UEHTPUOJIH, PECHUYKH, )KIYTUKU. DYHKIINN OpraHONJ0B KIETKU. BKirtoueHus.

SAnpo — perynaTopHblii LeHTp KieTkd. CTpoeHue sipa: sjaepHas 000JIOUKa, KapHOIUIa3Ma, XPOMaTHH,

AIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIECTB B KIETKE

JlabopaTopHbIe 3aHATHSA 2

Ne 3 «CtpoeHue KineTku (JKUBOTHBIE) M KJIETOUHBIE BKIIOUEHHS (Kpaxmall, KApOTMHOM/IbI, XJIOPOIUIACTHI,

XPOMOILIACTBI)»

Ne 4 «ITponunaemocts MeMOpaHb! (1J1a3MOJIH3, JETIIa3MOIIH3)»
Paznen 4. JKuzHenessTeJbHOCTH KJIETKH 10
Tema 4.1. Conep:xaHue y4e0OHOIro MmaTepuaja 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 MeTabonau3ma. Pojb 3aKOHOB COXpaHEHHUs IIK 1.1

SHEPruu
B KJIETKE

BElIleCTBAa M DSHEPruM B MOHMMaHUM MeTabonu3ma. Tumbsl oOMeHa BeLIeCTB: AaBTOTPO(HBIN U
rerepoTpodHbIii. Posib hepMeHTOB B 0OMEHE BEIECTB U MPEBPAILlEHUH SHEPTUHU B KIIETKE.

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




XeMOCHHTE3HUpYIoIIHe OakTeprn. 3HAYCHUE XEMOCHHTE3a [T )KU3HH Ha 3eMIie.

DOHepreTuyeckuii 0OMeH B KjeTke. PaciierieHne BelecTB, BbIICICHUE U aKKyMYJIMPOBaHUE SHEPIHU B
KJIETKe. DTallbl SHepreTuyeckoro oomena. I'nmukonus. bpoxenue u ero Buabl. KuciopoaHoe okucienue,
WM KietoyHoe ppixanue. OxuciurenbHoe (ocopumupoBanne. DPPEKTHBHOCTh SHEPrETUIECKOTO
oOMeHa

Tema 4.2. CojaepikaHue yueOHOro MaTepuajia 1
buocunres Peakium matpuunoro cuHTe3a. lenHermyeckas wuHpopmanus u JIHK. Peamuzamus reHeTmdeckoit
Oenka nHbopMaKK B KiIeTKe. | eHeTndeckuid Ko M ero cBoicTBa. TpaHckpumius — matpuunbiid 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. Cojaep:kaHue yueOHOr0 MaTepuajia 2
Bupycsr Hexknerounsie popmbl xku3Hu — Bupycsl. Victopus otkpbiTs Bupycos (/. 1. MBanosckuit). OcobennocTH
CTpOEHHUS M KU3HEHHOTO IMKiIa BUpycoB. bakrepmodaru. bonesnu pacteHuii, KUBOTHBIX U YEJOBEKA,
BbI3bIBa€Mble BHpycamH. Bupyc ummyHonedunura uyenoBeka (BUY) — Bo3Oymaurens CIIM/a.
[IpodunakTrka pacnpocTpaHEeHHs BUPYCHBIX 3a00JI€BaHUM
KonTpoabHast padora Ne 1 «MonekynsipHbIil ypOBEHb OpraHU3aIliy KHUBOTOY 2
Pasznen 5. PazmHokeHUe 1 MHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB 20
Tema 5.1. Conep:xaHue yueOHOro Marepuaja 2 8§ 8411’ OK 02
XKu3HeHHbIH Kierounsrii muki, win KU3HEHHBIM UK KIeTku. MHTepdaza m muto3. [Iporecchl, mpoTekaromue B 1K 1.1
LMK KIIETKH untepdaze. Permukamus — peaknus marpuadoro cuateza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN ’
Habop — kapuoTuil. /IUNIonaHbIN U TalIouAHBIA XpOMOCOMHBIE Ha0ophl. XpoMartuael. Llutonoruueckue
OCHOBBI Pa3MHOXEHHUS UM MHIWBHIYaJIbHOTO Pa3BUTHs OpPraHu3MoB. JleneHue kieTku — muto3. Craguu
muto3a. [Ipomeccel, mpoucxopsiiue Ha pPasHBIX CTagUsAX MHUTO3a. BHOJOTMYECKHII CMBICI MHTO3a.
IIporpammupyemast rudenb KJIETKH - allolTo3
Tema 5.2. Conep:xaHue y4eOHOIro MmaTepuaja 4
DopMel @®opMbl pa3MHOXKEHHsI OpPraHM3MOB: Oecrojioe U 1mojoBoe. Buasl Gecrosioro pa3sMHOXKEHHUS: JeJICHHUE
Pa3MHOXKECHUS HaJBOE€ M TMOYKOBAaHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE PAa3MHOYKECHUE.
OpraHU3MOB HckyccTBeHHOE KIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE I CEJIECKIINH.

[lonoBoe pasmMHOXKEeHHE, ero omuus oT Oecrosoro. Meio3. Cramgun Mmeiosa. Ilponeccsl,
IIPOUCXOJAIINE Ha cTaausx Meno3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. bruonornueckuit
CMBICII U 3HaueHue Melosa. ['amerorene3 — mporecc 00Opa3oBaHMs MOJOBBIX KJIETOK Yy >KMBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM M sSUYHUKUA. OOpa3oBaHHE U pPa3BUTHE TMOJIOBBIX KIETOK — TaMeT
(ciepmaro3ouy, sfifliekiIeTka) — crepMaroreHe3 M ooreHe3d. OCOOEHHOCTH CTPOCHMS SIHLIEKIETOK U
cnepmaro3on10B. Omionorsopenue. [lapreHorenes




Tema 5.3.
NupuBunyansHoE
pa3BUTHE
OPraHu3MoOB

Conepxanue yueOHOro Marepuasa

WupuBuayansHoe pa3Butue (OHTOTeHe3). OMOpuoHalbHOE pa3BuUTHE (3MOpuoreHe3). IrTarbl
3M6pI/IOHaJIBHOFO Pa3sBUTHA Y IMO3BOHOYHBIX JKHBOTHBIX! I[pO6JICHI/Ie, racTpyisinus, OpPraHorcHes.
[MoctaomOproHanbHOE  pa3BUTHE. THUNBI  TOCTIMOPHOHAIBHOTO PpAa3BUTHS: MPSAMOE, HE TPSMOE
(mumHOYHOE). BrusHue cpemabl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIC BBHI3BIBATH
BpOXJIECHHBIE ypojacTBa. Poct m pasButHe pacteHuid. OHTOTeHE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CCMCHHU, CTA/IUN PASBUTHUA

Tema 5.4.
OcobeHHOCTH
CTPOECHUS U
pa3BUTHSA
MaKpOOpTaHu3Ma

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

Tkanu kuBOTHBIX. CTpOEHHE OPraHoB M CHCTEM OPraHOB UBOTHbIX. (DYHKIMOHAJIbHAs CUCTEMa
opraHoB. ['omeocTa3 opraHu3zMa M €ro MoJJIEpKaHUE B MPOIECCE KUZHEICSITENbHOCTU. 3HAUCHHE
MPOSIBJICHUSL Pa3Ipa)kKUMOCTH M peryiasauuu. [Iponeccel KU3HEAEATENbHOCTH JKUBOTHBIX. [IpnumHBL
HapylIeHUH pa3BUTHS opraHu3MoB OpraHbl penpoiyKlHH, CTpoeHHe W QyHKuuu. WHpexknuun u ux
MPEAYIPEKICHHE.

IIpakTHyeckue 3aHATHS

Ne 3 PazpaboTka MeHTaJIbHOM KapThl TKaHEH, OPraHOB U CUCTEM OPraHOB MaKpOOPIaHHW3MOB
(’KMBOTHBI€) C KPATKON XapaKTEPUCTUKON MX HYHKIUH.

Ne 4 «BupycHble u OakrepuanbHble 3a00J€BaHHMS MaKpOOPraHU3MOB (PKMBOTHBIE). DNHAEMUYECKUI
(anm300THYECKUH, AMUGUTOTHYECKUI) Tporiecc. OOIIMe TPUHIMIBI HCTOIB30BAHUS JIEKAPCTBEHHBIX
BemecTB. OCOOEHHOCTH MPUMEHEHHUST aHTHOMOTHKOB)Y

Pa3znen 6. HacsiencTBEHHOCTH M1 MK3BMEHYMBOCTH OPraHU3MOB

20

Tema 6.1.

Conep:xaHue y4eOHOro Mmarepuaja

3aKOHOMEPHOCT
Y HACJIEIOBAHUS

[Ipenmer u 3amauu reHeTukd. Posb nuTONOrMHM M AMOPHOJIOTHM B CTAHOBJIGHMM TeHETHKHU. Bkian
POCCHIMCKHX U 3apyOEKHBIX YYEHBIX B Pa3BUTHE IeHETHUKU. MeETOJbl TeHEeTUKU (TUOPUI0IOTHYECKUN,
LUTOTEHETHYECKUM, MOJIEKYISIpHO-TeHeTHUecKnui). OCHOBHBIE T€HETHYECKHE MOHATUA. | eHeThueckas
CUMBOJIMKA, UCIOJIb3yeMasl B CXeMaX CKPEIIUBaHHM.

3aKOHOMEPHOCTH HAcleJOBaHUs MpPHU3HAKOB, ycTaHoBiIeHHble [. Mennenem. MoHorubpuaHoe
CKpelllMBaHHe. 3aKOH €IWHO00pa3usi ruOpuAoB mepBoro nokosieHus. [IpaBuio moMuHUpOBaHUS. 3aKOH
paciiernyieHusl TNpu3HakoB. [wumore3a uucToThl ramer. [lodHOE ¥ HEMONHOE TOMUHHPOBAHHE.
JurubpugHoe ckpeluBaHue. 3aKOH HE3aBUCMMOTO HaclleoBaHUS Mpu3HakoB. LluToreHernueckue
OCHOBBI ~ JTUTMOpPUIHOTO  CKpeIlMBaHUA.  AHalu3upymolee  ckpemmuBaHue.  Vcnons3oBaHue
AQHAIM3HUPYIOIIETO CKPEIIMBAHUS AJIsl OTIPEACTICHHsI TEHOTHUIIA OCOOH.

IIpakTHYecKHe 3aHATHA

Ne 5 Pemenue 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUS HACJICACTBCHHLIX IPHU3HAKOB IIPpU
MOHO-, M-, HOJ'II/IFI/I6pI/I,[[HOM U aHAIM3UPYIOHIEM CKPCIIUBAHUH, COCTABJICHHUC T'CHOTUIIMYCCKHX CXCM
CKpCUIMBAaHUA

Tema 6.2.

Conepxxanue yueOHOro Marepuasa

OK 01, OK 02
OK 04




CueruieHHoe
HAacJIeJ0OBaHNE
MIPU3HAKOB

CuerieHHOe HacienoBanue mpu3HakoB. PabGora T. Moprana mo CHEIJICHHOMY HACJEIOBaHUIO TEHOB.
Hapymienue cuerieHusi TeHOB B pe3yibTaTe KPOCCUHIOBepa. XPOMOCOMHAsI TEOPUsI HACJIEICTBEHHOCTH.
I'enernueckue kaptol. I'eHeTnka mnosja. XpOMOCOMHOE OIpEAEieHHE Moja. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. I'omorameTrHsie U TeTCPpOraMEeTHLIC OPraHU3MBI. HaCJICIIOBaHI/Ie IMPU3HAKOB, CLCIJICHHBIX C
10JIOM

HpaRTuquRne 3aHATUSA

Ne 6 Pemenue 3aaa4 Ha ONpCACIICHHUEC BCPOATHOCTU BO3HHKHOBCHHA HACICACTBCHHBIX IMPU3HAKOB IIPU
CHCINNICHHOM HACJICAOBAHWHN, COCTABJICHUEC T'CHOTUITMYCCKUX CXEM CKPCIIUBAHUA

Tema 6.3.
3aKOHOMEPHOCT
1 U3MECHYUBOCTHU

Conepxxanue yueOHOro Marepuasa

N3MeHunBOCTh. Buabl M3MEHYMBOCTH: HEHACIHEJACTBEHHAas M HacIeACTBeHHad. Poab cpensl B
HEHACJICICTBEHHOM W3MEHYHUBOCTH. XapakTepucTHKa MOTU(UKAITHOHHO U W3MCEHYHMBOCTH.
Baprnanmonsslii psa M BapuanMoHHas kpuBas. Hopma peakuum mnpusHaka. KomanuecTBeHHbIE U
KaueCTBEHHBbIC TPU3HAKK W WX HopMa peaknuu. CBoicTBa MOAM(PUKANMOHHON HW3MEHUYHUBOCTH.
HacnencTBeHHas, WM TEeHOTHMIWYECKas W3MEHYMBOCTH. KoMOMHATHBHAs HW3MEHYUBOCTL. MeHo3 u
MOJIOBOM TPOIECC — OCHOBA KOMOWHATHBHOM WM3MEHUMBOCTH. MyTallMOHHAS W3MEHYUBOCTD.
Knaccudukanus ™yTamuii: TEeHHBIE, XPOMOCOMHBIE, T€HOMHBIC. YacToTa W TPHYMHBI MYyTaIui.
Myrtarennpie  ¢GakTopel. 3aKOH TOMOJIOTHYECKHX PSIJOB B  HACJIEACTBEHHOW W3MEHUYMBOCTHU
H. Y. BaBunosa

IIpakTHYecKkue 3aHATHS

Ne 7 Pemienue 3amau Ha ompejeieHHe BEPOSITHOCTH BO3HUKHOBEHMSI HACJIEICTBEHHBIX NMPU3HAKOB MPHU
pa3IMYHbIX TUNIAX B3aMMOJICHCTBHS T€HOB, COCTABJIEHUE T€HOTUITMYECKUX CXEM CKPEIMBAHUS

Tema 6.4.
T'enetnka
yeJ0BeKa

Copep:xaHue y4eOHOIro0 MaTepuaja

I'enetuka uenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/bI T€HETUKH YEJIOBEKa: I'€HEaJOTrHYeCKUid,
OJIU3HEIOBBIN, ITUTOTCHETUYECKUM, OHOXMMHUYECKUH, MOJCKYIApHO-TeHeTHYeCKuid. COBpEeMEHHOE
onpe/iesieHue T'eHOTUIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C TIOMOIIIbIO
[MI]P-ananu3a. Hacnencreenusle 3a00eBaHus 4eIOBEKa: TeHHbIE 00JIe3HH, 0O0JIE3HH C HACIIEICTBEHHON
MIPEIPacIoOKEHHOCThIO, XpoMocoMHble ©Oose3Hu. CoMaTrudyeckue U T'eHepaTUBHBIE MYTAllHH.
CrBonoBbie kieTkd. [IpuHLUIBI 310pOBOTO 00pasza KU3HU, NUATHOCTUKU, MPOPHUIAKTUKH U JICYCHHS
reHeTHUYeCKUX OoJiesHel. MennKo-reHeTuYecKoe KOHCYIbTHPOBaHUE. 3HAUeHUE MEAUIIMHCKON TeHETHUKU
B NIPEIOTBPAILIEHUUY JICYCHUH T€HETHUECKUX 3a00JIeBaHM YeI0BEKa

IIpakTHYecKne 3aHATHA

Ne 8 «CocraBieHne U aHAIHU3 POAOCIOBHBIX YCJIOBCKAY

KontpoJabHnas padora Ne2 «HacieqcTBEHHOCTh U MU3MEHYMBOCTh OPTAaHU3MOBY

Pazgen 7. IBoTIoMOHHAS OMOJIOTHUSA

o

Tema 7.1.

\ Coaepikanue y4eOHOro MaTepuajia

OK 01, OK 02
OK 04




OBOIIOLMOHHAS
TEOpUs U ee
MECTO B
OHOJIOTHH

[IpennoceuTK BOSHUKHOBEHHSI SBOJIIOLUOHHON TEOPUU. DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
BnusiHue 3BONIONMOHHON TEOpUM HA pa3BUTHE OMOJIOTUH U JPYruxX HayK. CBHIETEIHCTBA SBOJIIOLUU.
[TaneoHTONIOTMYECKHE: TIOCIEAOBATEIBHOCTD IIOSBJICHHUS BHUAOB B IAJECOHTOJIOIMYECKOM JIETOIMCH,
nepexoanbie popmbl. bruoreorpadudeckue: cxoAcTBO U pasnuune GayH u Grop MaTEpUKOB M OCTPOBOB.
OMOPHOJIOTHYECKHE: CXOJCTBA U pa3uyusi SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHHUTEIBHO-
QHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISPHO-
OMOXMMMYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJINYECKUX IIyTEN y BCEX
YKUBBIX OPraHu3MoB. DBommonoHHas Teopust Y. JlapBuna. [Ipeanocbyiku BO3SHUKHOBEHUS JapBUHU3MA.
JIBuKyIiye Cuiibl 3BOJIOLNMU BUAOB 1O JlapBUHY (M30BITOUYHOE Pa3sMHOXKEHUE NPU OrPaHUYEHHOCTH
pecypcoB, HeonpeaesI€HHasi U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHHUE, ECTECTBEHHBIN 0TOOP)

Tema 7.2.
MukposBontonus

Conepxxanue yueOHOro Marepuasa

Cunrternueckas teopus 3Bosonuu (CTO) u e€ ocHOBHBIE MONOkKeHUsI. MukposBomtonus. [lomymsius
KaK €IMHHLA BHJA W HBoJOUMU. JIBmkymue cuibl ((akTopbl)3BOJIOLMU BUIOB B IPUPOJIE.
MyTanroHHBIA MPOIECC U KOMOMHATHBHAS W3MEHYMBOCTH. [lOMYISIITMOHHBIE BOJIHBI U Jpei¢ TeHOB.
M3onsumss m murpanus. EctecTBeHHBbIE 0TOOp — HampaBistiomuil  ¢gaxtop sBojouuud. Dopmbl
ecTecTBeHHOro otoopa. IlpucnocobieHHOCTh OpraHU3MOB Kak pe3yiabTaT 3Boitonuu. [Ipumepsl
npucnocobaeHuit y opranu3mMoB. Apomopdo3sl 1 uanoaaantanuu. Bung u sBunooOpasosanue. Kpurepuu
Bua. OCHOBHBIC (HOPMBI BHI000pa30BaHM: Teorpaduueckoe, SKOJIOTHIECKOEe

Tema 7.3.
Makpo3Botonus

Copep:xaHue y4e0HOIr0 MaTepuaja

MakpoaBodtorust. Popmbl IBOIONMH: (QUIETHYECKas, JUBEPTCHTHAsI, KOHBEPreHTHAs!, MapalieibHasl.
Heo6parumocTs 3BOTIONNMH

IIpakTHyeckoe 3aHATHE

Ne 9 «CpaBHenue BUI0B 10 MOP(HOJIOTUYECKOMY KPUTEPUIO»

Pa3znen 8. BosHuKkHOBeHUE ¥ pa3BUTHE KU3HU HA 3eMJie

10

Tema 8.1.
3apoxxaeHue Hu
pPa3BUTHE )KU3HU

Conep:xaHue y4eOHOro MmarepuaJja

JloHaydHble NPEICTaBICHUS O 3apOKICHUM Xu3HU. HayuHble TMIIOTE3bl BO3HMKHOBEHHUS >KA3HHM Ha
3emiie: abuoreHes U naHcrnepMmus. XuMUUecKasi BOJIOLUSA. AGMOTeHHbIM CUHTE3 OpraHMYECKHX BEIIECTB
MU3HEOPraHNYEeCKUX. DKCIIEPUMEHTAIILHOE INOATBEPKICHUE XUMUYECKOW 3BOMtonuU. HadanpHble 3Tamnsl
Oouonormueckor HBosonuu. l'umnoresa PHK- wmupa. @opmupoBaHue MeMOpaHHBIX CTPYKTYp U
BO3HHMKHOBEHHUE ITPOTOKIETKU. [lepBbie KileTkH 1 ux 3Bontonus. @opMUpoOBaHUE OCHOBHBIX IPYIII KUBBIX
OpraHU3MOB.

PasButne xu3Hu Ha 3emie mo spaM M nepuonaM. Karapxel. Apxeickas W IPOTEpPO30MCKas 3pHI.
[Taneo3olickas »9pa u €€ mepuoasl: KeMOpPHICKUM, OPAOBUKCKHUM, CHUITYPHICKHI, E€BOHCKHUH,
KaMEHHOYTOJIBHBIM, MEPMCKUN. Me3030iickasd 3pa U €€ MEepUOAbl: TPUACOBBINA, KOPCKUN, MEIOBOM.
KaiiHo30lickasg 3pa U €€ Nepuojpl: NaJeOreHOBbIN, HEOT€HOBBIM, AHTPOINOIEHOBBIN. XapaKTEpUCTUKA
KJIMMATa U re0JIOTHYECKUX ITPOLIECCOB

OK 01, OK 02
OK 04
IIK 1.1




Tema 8.2.
Cucrema
OpPraHHYECKOTO
Mupa

Conepxanue yueOHOro Marepuasa

Cucrema OpraHMuYecKOro MHpa Kak OTpak€HUE 3BOIIONUU. OCHOBHBIE CHUCTEMATHUYECKHUE TIPYIIIbI
opranu3MoB. OCHOBHBIE 3TaIbl SBOJIFOLUHN PACTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHU
1 )KUBOTHBIX. [TosiBIIeHME, pacBET U BBIMUPAHKE I'PYIIN )KMBBIX OPraHU3MOB

Tema 8.3.
[Ipoucxoxnenu
€ 4uYejloBeKa —
AHTPOTIOTCHES.
OcHOBHBIE
cTagun
SBOJIIOIUHN
yeJioBeKa

Conepxxanue yueOHOro Marepuaja

OBOJIIOLMS Ye0BEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTHe npeacTaBieHuil 0 MPOUCX0KICHUH YEI0BEKa.
Metopl u3ydeHus: aHTpororene3a. CXoAcTBa M pa3iMuusl 4eJlIOBEKAa M >KMBOTHBIX. CHcTeMaTHdeckoe
MOJIOKEHHE uYenoBeka. JBkymme cuibl ((hakTopsl) aHTpornorenesza. HacieactBeHHass M3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOop. OOuiecTBeHHbINH 00pa3 >KM3HHU, U3TOTOBIECHUE OPYAMM TpyJa, MBILIUICHUE, PEYb.
OcCHOBHBIE CTaJMM W BETBU DBOJIOIMH YEJIOBEKA: aBCTpAJIONUTEKH, YemoBek ymenbid, YemoBek
NpAMOXOAIMK, YenoBeKk HeaHJIepTAIbCKUM, YenoBeK pa3yMHBIM COBpeMEHHOro Ttuma. Haxonku
HCKOIIA€MBIX OCTaHKOB, BpPEMs CYIIECTBOBAaHMS, OOJACTh PacHpOCTPAHEHHUs, 0ObEM TOJIOBHOTO MO3ra,
00pa3 KU3HH, OPYIHSI.

UYenoseueckue packl. OCHOBHBIE OOJbIIIME pachl: €BPONEOUAHAs (€Bpa3uiickas), HErpo-aBCTPaIOUIHAS
(3xBaTOpUANbHAS), MOHTOJIOHTHAS (a3naTcko-aMepuKaHCKas). Yeptol MPUCTIOCOOTIEHHOCTH
MIpe/ICTaBUTENEeH YeJIOBEUECKUX pac K YCIOBHIM CylllecTBOBaHMs. EMUHCTBO yenoBedyeckux pac. Kputuka
pacus3ma

IIpakTHYeckue 3aHATHS

Ne 10 «IIpucmoco61eHHOCTh YelIOBEeKa K Pa3HbIM YCIOBHUSAM cpenbl. BimsiHue reorpaduyueckoii cpebl Ha
MOPGhOJIOTHIO U (DU3UOJIOTHIO YEJIOBEKAY

Pasznen 9. Opran

M3MbI H OKPYJKaloIas cpeaa

Tema 9.1.
DKoI0THS KaK
Hayka. Cpefpl
JKU3HU.

Copep:xaHue y4e0OHOIro0 MaTepuaja

OKonoTHd Kak HayKa. 3a,Ha‘II/I U pas3aciibl 3KOJOI'MH. MGTOIIBI OKOJOTHUYCCKUX HCCHCHOBaHHﬁ.
OKOJIOTHIECKOE MHPOBO33PCHUEC COBPEMCHHOI'O YCIOBCKA. CpeI[BI oouTaHusg OpraHnu3smMoOB: BOJHAas,
HAa3€MHO-BO3yllIHAasd, IIOYBCHHAsA, BHYTPUOPraHU3MCHHAs. ODKOJIOTHYECKHE (baKTOpBI. KJ'IaCCI/I(l)I/IKaI_II/Iﬂ

OKOJIOTMYECKHE | HKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE M aHTPOIIOTEHHBIC. JIeicTBHE SKOJIOTMYECKUX
(baxTopsI (aKTOpOB Ha OPraHU3MbI
Abuotndeckue (akTOppl: CBET, TeMmIeparypa, BiaxHOcTh. Potonepuoamsm. IIpucnocobnenus
OPraHM3MOB K JICUCTBHIO aOMOTHYECKHX (pakTOpOB. bronornueckue puTMel.
buotnueckue (¢akToppl. Buapl OMOTHYECKMX B3aMMOJCHCTBUI: KOHKYPEHIHS, XHUIIHHYECTBO.
[Mapa3utusm, MyTyanu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJICOHUMYECTBO), aMEHCATIM3M, HEHTPaIH3M.
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUH JUIs CYIIECTBOBAHHS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX
Tema 9.2. Coaepikanue y4eOHOr0 MaTepuajia
OKOJIOTUYECKUE | DKOJOTHUSCKUE XapPAKTEPUCTHKUA monyisaiud. OCHOBHBIC TOKA3aTeNd TOMYJISALHHA: YHCICHHOCTb,
XapaKTCPUCTUKH | TUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpalusl. JIMHAMHUKA YUCIEHHOCTH MONYNIALUU U e&

OK 01, OK 02
OK 04




MOTYJISALIUN perynsius
IIpakTHyeckoe 3aHsITHE 1
Ne 11 «ITopcy€r naoTHOCTH NOMYJIALIMNA Pa3HbIX BUIOB PACTEHUI»
Pa3nes 10. CoobmecTBa M 3K0JI0rH4ecKre CHCTEMbI 18
Tema 10.1. Cojaepikanue yueOHOro MaTepuajia 2
CoobmecTBa CoobmecTBo opranuzmMoB — Owuomeno3. CTpyKTypsl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAs,
OpraHu3MOB, Tpodudeckas (muiieBas). Bunpi-noMmuHanTel. CBsS3u B OHOIICHO3E.
9KOCUCTEMBbI Okonorndyeckue cuctemsl (3kocuctemsl). [loHsTHE 00 3KOCHCcTeMe u OuoreoneHo3e. DyHKIMOHaTbHBIE
KOMITIOHEHTBl 3KOCHCTEMBI: IPOJIYLEHThI, KOHCYMEHTBHI, peayleHThl. KpyroBopoT BelecTB M MOTOK
SHEpruu B 3KocucreMme. Tpodudeckue (MUILEBbIE) YPOBHU 3KOcUCTeMbl. [luineBple Lenu M CceTu.
OcHOBHBIE NOKa3aTeaN SKOCUCTEMbI: OMOMacca, MPOAYKLHSA. DKOJIOTMYEeCKHE MUpPaMUIbl: MPOIAYKIIHNH, OK 01, OK 02
YHCJIEHHOCTH, OroMacchl. CBOMCTBA AKOCUCTEM: YCTOMUHMBOCTh, CaMOPEryJIsiiys, pa3surue. Cykieccus OK 04
IIpakTHuyeckune 3aHATHS 2 IK 1.1
Ne 12 Penienne npakTUKO-OpHUEHTHPOBAHHBIX PACUETHBIX 33aJlaHUN Ha COCTaBJICHHE TPO(YUUECKUX LIeTIeH,
nupamMui 0MOMacchl U SHEPTHH, IEPEHOCY BEIECTBA M SHEPTUU B IKOCHCTEMAX
Tema 10.2. Coaepxanue yueOHOIro Marepuasa 2
[Tpupomasie [Ipupoansie 3K0CHCTEMBI. DKOCUCTEMBI peK U 03&p. DKOCHUCTEMA XBOMHOIO WM IIMPOKOIMCTBEHHOI'O
SKOCUCTEMBI meca. AHTpPOIOTEHHBIE OSKOCHCTEMBI. ATpO3KOCHCTEMBL. YpOosKocucTeMbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAUEHUE arpo’KoCcUcTeM M ypOoskocucteM. buopasHoobpaszue Kkak daxTop
yCTOMUMBOCTH dKocucTeM. CoxpaHeHHe OMOJIOrHYeCKOTO pazHooOpasus Ha 3emie
Tema 10.3. Conep:xaHue y4eOHOro Mmarepuasa
buocdepa — Yuenue B. . Bepnaackoro o 6uocepe. I'panuiisl, coctaB u ctpykrypa 6uochepsl. )Kuoe BemiecTBo u 2
rio0anpHas ero ¢yakiuu. OcobeHHocTn OMocdepbl Kak ria00aTbHONW 3KOCHUCTEMBI. J[MHAMHYECKOE paBHOBECHE M
IKOCUCTEMA oOpartHas cBsizb B buocdepe. KpyroBopoTsl BeliecTB 1 OMOre0XUMUYECKUE UKl 3JIEMEHTOB (yIiiepoaa,
3emu azoTa). 30HaAIBHOCTh Onocheprl. OCHOBHBIC OMOMBI CYIITH
IIpakTHYecKne 3aHATHSA 2
Ne 13 Pemrenue nmpakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3ajlad Ha OIpe/IeieHHE IUIOMAAN HAcaXACHUN
JUIS. CHUOKEHUS] KOHIIGHTPAIIMH YIJIEKUCIIOTO Ta3a B aTMocdepe CBOEro peruoHa MpoKMBaHus
Tema 10.4. IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/iep:KaHNe (cofepKaHue NPUKJIATHOT0 MOIYJIs) 1
Bnusaue UYenoBeuectBO B Ouocdepe 3emian. AHTpONOreHHble U3MeHeHuss B Ouocdepe. [nobanmpHbIE
AQHTPOIIOTEHHBIX | 3KoJOoruyeckue nmpoodiaemsl. CocylecTBOBaHUE MPUPO/IbI U YyenoBedyecTBa. CoxpaHeHue 6uopazHooOpasus
¢baxTopoB Ha | KaK OCHOBa ycToiuuBocTu Ouochepsl. OcHOBa pallMOHATIBLHOTIO YHPABICHUS MPUPOJHBIMU pecypcaMu U
ouochepy UX UCHoJb30BaHue. JlocTikeHus: OMOJIOTMH U OXpaHa IPUPOIbI
TpakTHYeCcKoe 3aHsATHE 1
Ne 14 «Oxonoruueckue acnekTsl NpohecCHOHATBHOMN e TETbHOCTH
Tema 10.5. IIpogeccuoHAILHO OPHEHTHPOBAHHOE CO/IeP:KaHME (CoAepKaHNe NPHKJIATHOT0 MOAYJIsH) 1




Bausuaue
COITMAJIBHO-
9KOJIOTHYECKUX
¢baxTopoB

Ha 3/I0pOBBE
YyeraoBeKa

310poBbe U €ro cocrapisromue. OakTopspl, MOJIOKUTEIBHO U OTPULIATEIBHO BIHUSIOLUIME HA OPraHU3M
yenoBeka. [IpoOieMa TEeXHOTEHHBIX BO3JCHCTBUI Ha 3/70pPOBbE 4YeJIOBEKa (AJIEKTPOMArHUTHBIE IIOJI,
ObITOBas XMMHS, U30BITOUHBIC LIYMBI, paJualys U T.I.). AJanTanus OpraHu3Ma 4YeloBeKa K (axTopam
OKpyxkammei cpeabl. [IpuHIUIBEI GOpMUPOBaHUS 3J0pPOBhecOEperaroniero mopeacHus. Duznyeckas
aKTUBHOCTb M 3/0poBbe. ['pynmbl 3710poBbi. OCHOBBI 3aKaJMBaHUS. bBHOXMMHUYECKHE aCHEKThI
panuoHanbHoro nuranud. [lpaBuia Ge30macHOrO KCIOJIB30BaHMS OBITOBBIX NMPUOOPOB M TEXHUYECKHUX
ycrpoiictB  OBjasieHHe METOJaMH ONpPENSICHUS TI0Ka3aTele YMCTBEHHOW pPabOTOCIOCOOHOCTH,
00BSICHEHUE TOJIy4CHHBIX PE3yNbTaToB U (POPMYIMpOBaHUE BHIBOJOB (MMMCHMEHHO) C HMCIIOJIB30BAaHHEM
HAY4YHBIX IIOHITUHI, TEOPUI U 3aKOHOB

IIpakTHueckoe 3aHATHE 1
Ne 15 «IIpodunaktuka npodeccnoHanbHbIX 3a00J€BaHUI
JlabopaTopHble 3aHATHA 2
Ne 5 «BnusHue aOuoTHyecknx (aKTOPOB Ha dYelOBeKa (HU3KHE M BBICOKHE TEMIIEpPaTyphl)»
(B kadecTBe TpHUITEPOB CHIKAIOUUX PabOTOCMOCOOHOCTh HCMOJIb30BaTh YCIOBUS OCYILECTBICHUS
1poheCcCHOHANTBHON NIEATEILHOCTH: IIIyM, TEMIIeparypa, puznyeckasi Harpy3ka u T.11.)
KonTpoabHast padora Ne 3 «TeopeTnyeckue acrieKThbl SKOJIOTUID) 2
Pa3nen 11. Cesiekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH 8 OK 01, OK 02
Tema 11.1. Conep:xaHue y4eOHOro marepuaJja 2 OK 04
Ceneknus Kak Ceneknusi Kak HayKa M MpOILECC. 3apoKACHUE CceleKunu U nomectukanus. Yuenue H. M. BaBuioa o [IK 1.1
HayKa U LIEHTPaX MHOT000pa3usi 1 MPOUCXOKACHUS KyJIbTYpHBIX pacTeHH. LIeHTpbl mpoucxoxaeHus JOMaIIHUX
npotecc KUBOTHBIX. COpT, MOpOJIa, ITAMM.
CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIi M WHIUBUIYAJIbHBIH OTOOpPHI B CENEKLUHUU PACTEHUH U
KUBOTHBIX. OlleHKa JKCTepbepa. BIM3KOPOACTBEHHOE CKpellMBaHHE — WHOpUIMHT. Yucras JIUHHUS.
CkpemyBaHue 4MCTBIX JIMHUW. ['ereposuc, wim rulOpuaHas cuia. HepoJcTBeHHOe CKpelMBaHUE —
ayropununr. OtnanénHas rulpunmsanus U e€ ycrexu. VCKycCTBEHHBI MyTareHe3 M IOJydeHUe
MOJUIIIOUIOB. JIoCTHKEeHHSI CeNIEKIIUU PAaCTEeHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB
Tema 11.2. buoTtexHonorus kak OoTpacib MPOU3BOJCTBA. |'eHHAas WHXKEHepHUs. DTalbl CO3JaHUs PEKOMOWHAHTHOMN 2
OcHoBBI JIHK u Tpancrenusix opranuzMoB. Knerounas umxkeHepus. Kietodynsle KynbTypbl. MUKpPOKIOHAIBHOE
OMOTEXHOJOTHH | pa3MHOKeHHE pacTeHud. KioHupoBaHuE BBICOKOMPOIYKTUBHBIX CEIbCKOXO3SWCTBEHHBIX OPraHHU3MOB.
Dkonorudeckue u yrudeckue mpoodneMsl. MO — renetndecky MOIUGUITMPOBAHHBIE OPTaHU3MBI
Tema 11.3. IIpogeccnoHAIbLHO OPHEHTHPOBAHHOE CO/ICP:KaHME (CoAepPKaHNE NMPHKJIATHOT0 MOAYJIsH) 2
buorexnonornn | OCHOBHBIE HalpPaBICHHUS COBPEMEHHON OMOTEXHOJOIMM B MPO(ECCHOHATBHOMN AEATENBHOCTH YEJIOBEKA.
B JKU3HU Mertoapl OuotexHonoruu. OOBEKTHl OMOTEXHOJOTHU. DTHKAa OHMOTEXHOJOTMYECKHX M Te€HETHYECKHUX

u ipodeccuu

sKcniepuMeHToB. IlpaBuna mnoucka M aHanM3a OWMOAKOJOTHMYECKOW HH(POpPMaUM U3 pa3iIMYHbIX
HCTOYHMKOB (HaydHas U yuyeOHO-Hay4yHas JIMTepaTypa, CpelICTBa MacCcoBOW HH(popMalmHy, cetb MHTepHeT

¥ Ipyrue)




HpaRaneCRne 3aHATUSA

Ne 16 Keticel Ha aHanu3 uHGOPMAIIUU O HAYYHBIX JOCTHKCHHSIX B 0OJACTH T€HETUYECKUX TEXHOJIOTHIA,
KJIETOUYHOM MHKXEHEPUH, MUILEBBIX OMOTEXHOIOTUH.

Ne 17 3ammra Keiica: mOpelacTaBlI€HHE  pPe3ylIbTaTOB  PELIEHUS  KEHCOB  (BBICTYyILIEHUE

C Ipe3eHTaluen)
Pa3nen 12. Pemenne keiicoB B 00J1aCTH OMOTEXHOJIOT M 4 OK 01, OK 02
Tema 12.1.1. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COAEPKAHUE (CoIepKaHUe TPUKJIATHOI0 MOAYJIA) 2 OK 04
brorexnonorun | PazButre OMOTEXHOJOTHH C HWCIOJB30BAHHUEM JKUBOTHBIX, MPUMEHEHHE IPOIYKTOB OMOTEXHOJIOTHUH B IK 1.1
1 KUBOTHBIE YKU3HU YE€JIOBEKa, MOUCK U aHAIN3 HHPOPMALUU U3 Pa3IMYHbIX UICTOYHUKOB (Hay4yHas ¥ y4eOHO-Hay4dHast

JIuTeparypa, cpencTaa MacCOBOM uH(popMaluu, ceThb WNHTtepHeT

¥ Ipyrue)

IIpakTHueckune 3aHATHS 2

Ne 18 Keiicel Ha anHanu3 wHGOPMAIMK O Pa3BUTHU OHOTEXHOJIOTHH C HMCHOJb30BAaHUEM >KMBOTHBIX

(10 MUHU-TpYIIaM)

Ne 19 3ammra kelica: TpeACTaBI€HHE  pPe3ylbTaTOB  pEIIEHUS  KEHCOB  (BBICTYIUICHHE

C Tpe3eHTaluen)
Pa3znesn 13. buoJsiornyeckue uccjieioBaHus B mpodeccuoHAJIbLHOM chepe 12
Tema 13.1. IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJlepKaHMe (COAepPsKAHUe MPUKJIATHOT0 MOTYJIs) -
OCHOBHBIE Hayunpiii  meton.  Meroapl  OMODKOJIOTMYECKMX — WCCIAEJOBAHWN:  TIOJEBBIE, JIabOpaTOpHBIE, OK 01. OK 02
METO/Ibl SKCIIEPUMEHTAJIbHBIE. MoHuTopuHT OKpYy>Karoleu Cpelbl: JIOKaJIbHBIM, PErMOHAIbHBIN OK 0 4’
Ouodkoslornyec | M rIoOaNbHBIA. MeTOobl IMOMCKa, aHanu3a W 00pabOoTKM HHGMOPMAIMM O TPOEKTE B Pa3IHYHBIX K 1.1
KHX ucrounukax. [loctaHoBKa 11e7H, 3a/1a4, BbIIBU)KEHUE THIIOTE3bI '
uccieoBanuii | JlaboparopHblie 3aHATHS 2

Ne 6 «lIpoBeneHune HSKCHepUMEHTa MO ONPEACNCHUIO ONTUMANbHBIX YCIOBHM s pocTa

1 (PU3HUOJIOTUYECKON aKTUBHOCTH JPOXOKEBBIX KJIETOK. BhIsSBICHHE 3aKOHOMEPHOCTEN, (GOpMYIHpOBaHUE

BBIBOJIOB U TIPOTHO30BY.

PaGoTbl Ha BEIOOP MO0 MUHHU-TPYIIIAM:

1. Bnusinue TemmepaTypbl Ha pocT U (PU3HOIOTHUECKYIO aKTUBHOCTD JIPOMKIKEBBIX KIIETOK.

2. BiusHue yriieBoJ0B Ha POCT U (PU3UOJIOTUYECKYIO aKTUBHOCTD JPOXIKEBBIX KIETOK.

3. CouetaHHOe BIUSHHE TEMIIEpaTypbl U YIJIEBOJOB Ha POCT U (U3HOJOTMYECKYI0 aKTUBHOCTh

JPOAOKEBBIX KIETOK

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME

Tema 13.2. IIpogeccnoHaIBLHO OPHEHTHPOBAHHOE COJIeP/KaHMe (Coep:KaHue MPUKJIAJTHOTO MOLYJIS) 10 OK 01, OK 02
buoskonoruyec | TIpakTuyeckune 3aHATHS OK 04
KU Ne 20 OO630p TeM OSKCIEpUMEHTAIbHBIX Yy4eOHO-HMCCIEOBATENbCKUX MpOeKToB. Bpibop yueOGHO- 2 1K 1.1




9KCIEPUMEHT

HCCIIEIOBATENIbCKOIO TPOEKTa W3 MperIokeHHbIX. DOopMUpOBaHME KOMAH[bl MPOEKTa. AJTOpUTM
BBIIIOJTHEHUS IIPOEKTA.

IlepBblil 5Tanm BBIMOJHEHUS TMPOEKTa: OOOCHOBAHUE AKTYaJbHOCTH BBHIOpAaHHON TeMbl. BrbisBieHHE
npoOseMbl HcciIeqoBaHus, (OPMYITHPOBaHNE TUIIOTE3bl. BHIOOp MeTOnoB mccnenoBanus. Beibop Touek
or6opa npo0 Ha TeppuTOpHH HcciaenoBaHus. [loctaHoBka 1enei un 3amad uccnenoBanus. OnpeneneHne
(bopmBbI IIPEACTABICHUS pe3yabTaToOB UCCIICJOBAHMSL. Omnpenenenue 3TAIoB
Y COCTaBJICHUE IIJIaHA MCCIIENOBAHUS

JlabopaTopHble 3aHATHUSA 6
Ne 7_BTOpoii 3Tam BBINOJHEHHUS NPOEKTAa: IMOATOTOBKAa HEOOXOJUMOW NOCyIbl W Marepuana s
9KCIEPUMEHTA, IPOBEIEHUE HSKCIEPUMEHTa, NMEepUOJMYEcKas MpPOBEpKa TEUEHHUs HSKCIepUMeEHTa/ cOop
MaTtepuaia B BBIOpaHHBIX TOUKaxX 0TOOpa npoo.
Tperuil sTan BBINOJHEHUS MPOEKTA: MOJTYYEHUE MEPBUUYHBIX SKCIIEPUMEHTANIbHBIX JaHHBIX, IPOBEICHUE
CTaTUCTUYECKON 00pabOTKH MMOJIy4YE€HHBIX TaHHBIX.
UYerBepThlil ATan BHIMOJHEHHS MPOEKTA: BBISBICHHWE 3aKOHOMEpPHOCTEH, (OpMyIHpOBaHUE BHIBOJIOB U
IIPOTHO30B, OIIEHKAa Ka4eCTBa UCCIETyeMOro 00beKTa Mo pe3yinbTaraM OMO3KOJIOrMYEeCKOro aHAIN3a
IIpakTuyeckue 3aHATHS 2
Ne 21 3ammra npoekra. [IpeacraBienne pe3ynbTaTOB BBITIOJHEHUS YI€OHO-HCCIIEIOBATENHCKUX MPOEKTOB
(BBICTYIIJICHUE C TIPE3EHTAILIUCH)

IIpome:kyTouHas arrectauus (IK3aMeH) 6

Bcero:

144




Temut pehepamos (00K1a008), UHOUBUOYATILHBIX RPOEKMOG

- Knerounas Teopust ctpoeHust opranu3zMoB. VcTopusi 1 COBpEMEHHOE COCTOSTHUE. -
Hacnencreennas undopmanus 1 nepegaya €€ U3 NOKOJEHUS B TOKOJICHHE.
- Ipamatuueckue CTpaHUIIbl B UCTOPUU PA3BUTHS T€HETUKH.
- Ycnexu COBpeMEHHOM TeHETUKU B MEJUIIMHE U 3]]PAaBOOXPAHCHUH.
- 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 TMPEJCTAaBICHUS O 3apOXKJICHHM >XU3HU. PaccMoTpeHue u oOleHka
Pa3JIMYHBIX TUIIOTE3 TPOUCXOKICHUS
- CoBpeMeHHBII 3Tanm pa3BUTUA 4YenoBeuecTBa. YenoBeueckue pacbl. ONMacHOCTH
pacuzma.
- BozpelicTBue yenoBeka Ha MPUPOAY Ha Pa3TUUYHBIX dTaNax pa3BUTHUS YETOBEUECKOTO
oO11ecTBa.
- Biusinue okpyxaroiieit cpesibl U ee 3arps3HeHusl Ha pa3BUTHE OPraHU3MOB.
- 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.
- IlpuuuHBl U TpPaHUIBl YCTOMYMBOCTH OHOC(hEpbl K BO3ACUCTBUIO NEITEIHHOCTHU
JIIOAEH.
- buoneno3bl (3K0CHCTEMBI) Pa3HOTO YPOBHS M UX COIMOJAYMHEHHOCTh B TJIO0ANBHOU
aKocucTeMe - buocdepe.
- BunoBoe u sxonoruueckoe paznooOpasue OMOIeHO3a KaK OCHOBA €r0 yCTOMYMBOCTH.
[loBpillIeHHEe TPOAYKTUBHOCTH (POTOCHMHTE3a B HCKYCCTBEHHBIX HKOJIOTHYECKUX
CUCTEMAX.
- Paznuunble SKOJOrMYECKHE MUPAMHUIbBl U COOTHOIIEHUS OPraHM3MOB Ha KaXXIOW HX
CTYNEHHU.
- [Tyt noBbIIeHUsT GMOTOTUYECKON MTPOYKTUBHOCTH B HCKYCCTBEHHBIX IKOCUCTEMaX.
- Ponib IpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX AKOJIOTHYECKUX OpraHU3aluii B COBpeE-
MEHHBIX Pa3BUTHIX CTPaHaX.
- PanmonanbHOE MCMOJIB30BAaHUE U OXpaHAa HEBO30OHOBISIEMBIX MPHUPOIHBIX PECYpPCOB
(Ha KOHKPETHBIX IPUMEPAX).
- OmacHOCTh T00aIbHBIX HapymieHuid B 0mocdepe. O30HOBBIE «IBIPBD», KUCIOTHBIC
JOJIH, CMOTH U UX IIPEJIOTBpAILCHUE.
- DKOJIOTUYECKHE KPU3UCHI U IKOJIIOTHYeckue katacTpodsbl. [IpegorBparienue ux Bo3-
HUKHOBEHUS
- Butamun A u ero 6uonoruyeckas poiib
- Butamun C u ero Ouosnoruueckas posb (onpeneneHue konuudectBa BuTamuHa C B
JIMMOHE)
- Onpenenenne KeCTKOCTH BOJIbI
- Unnukaropst. [Ipupogasie nHIUKATOPHI. HIUKATOPHI 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-KOMMYHHUKAIIUOHHBIE TEXHOJIOTHH;

- 310pOBbecOeperaronuue TEXHOJIOTUH.

3.2. TpeOoBaHUA K MUHMMAJIbHOMY MATEePHAJIbHO-TEXHHYECKOMY 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 CPE/ICTBA OOYUYEHUS M0 JUCIUILIUHE,

- o0opyI0BaHME ISl POBEJICHUS BCEX BUOB JTA0OPATOPHBIX PabOT M MPaAKTHUECKUX
3aHATUA

Texaudeckue cpesicTBa OOyICHUS:

- KOMIIBIOTED C JIMIIEH3NOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- MYJBTUMEIHATIPOCKTOD;

- DKpaH.

3.3. UudopmanuonHoe odecrieueHne 00ydeHust

Ilepeyenbr  pekoMeHAyeMbIX  Y4YeOHbIX u3AaHuii, HHTepHeT-pecypcos,
JAOMOJIHUTEJIbHOM JUTEePaATyPhI

OCHOBHBIE HCTOYHUKH:

1. Tlaceunuk B.B., Kamenckuii A.A., u ap. buonorus (6a3oBbiii ypoBens). 10,11
Kiacc. — M., aknuonepHoe obmiectBo «M3natenscTBo «lIpocBemenuey, 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. buonorus (6a30Bblli ypOBEHB).
10-11 xmace. — M., 2019.

HNHTepHET-pecypehl

1. www. sbio.info (Bcsa Oumonorus.CoBpeMeHHass OWOIOTHs, CTaTbH, HOBOCTH,
OmoOmoTeKa).

2. www. window.edu.ru (EmuHoe OKHO nocTyma K 0oOpa3oBaTeIbHBIM pecypcam
WNuTepnera mo 6uonorun).

3. www.5 ballov.ru/test (Tect mis aGUTypHUEHTOB MO 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 OCBOEHHUS 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 ciocoObl 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,

5.4I1-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
3HaHuA 00 N3MEHEHUH KIuMarTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOJICTBA, 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

IIK 1.1. OcymecTBiATh TeKyun
KOHTPOJIb BETEPHHAPHO-
CaHUTAPHOT'O U 300IMTUEHUYECKOTO
COCTOSIHUS TIOMEILEHUH colepKaHMsI
KUBOTHBIX U NTHLl, KOPMOB, TACTOUII]
U BOJIOIIOEB.

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 padoT




