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Paboyas nporpamma yuyeOHoi auctuminasl OOJ1.05 buonorus pazpadboraHa Ha
OCHOBE TpeOoBaHuii DeaepalbHOrO TroOCyJapCTBEHHOTO  00pa30oBaTENIbHOTO
CTaHIapTa CpeAHero o0wmwero oOpa3oBaHMs, YTBEPKIACHHOIO  NPHUKA30M
MunuctepctBa oOpa3oBanus M Haykn PO  Ned13 or 17.05.2012 r,
OPEIBABISEMBIX K CTPYKTYPE, COJAECPKAHUIO M PE3yJIbTaTaM OCBOCHHS YUYeOHOH
quciummael - OJ[J1.05 buonorus, B COOTBETCTBHM C PEKOMECHIALMIMU 110
OpPraHM3alMK MOJIYYECHHs CPEAHEro oO0Iero oOpa3oBaHMs B MPEACIAaX OCBOCHHS
00pa3oBaTEIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHAIBHOIO 00pa3oBaHus Ha 0aze
OCHOBHOro 00mero oOpa3oBaHHs, C Y4eTOM TpeOoBaHmi (eaepanbHbIX
rOCyJIapCTBEHHBIX 00PA30BATENbHBIX CTAHAAPTOB M MOJYYAEMOW MPOPECCHHA WU
CHENUATBHOCTH CPEAHETO MTPO(PECCHOHATBEHOIO 00OPa30BaHUSI.

Opranuzarusi-paspadotuuk: bpsackmii pumuan [MTYTIC

OnoOpeHO Ha  3aceJaHUM  UMKIOBOW  KOMHUCCHMM  00ENpo(heCCHOHABHBIX,
€CTECTBEHHO- HAYYHBIX 1 MATEMATHYECKUAX T CUUIUIAH
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1. O0mas xapakrepucTuka pado4eil nporpaMmmbl y4e0HOI JHCHHIIHHBI
OO0/1.05 buoJorust

1.1. MecTo OMCHUNJVIMHBI B CTPYKTYpPE OCHOBHOIH mNpodecCHOHAIbHOIM
00pa30BaTeJbHON NMPOrpaMMBblI

Vuebdnas mucummimaa OOJ1.05 buonorus sBiaseTca 00sS3aTEIbHONM YaCThiO
o0meoOpazoBarebHOrO0  IUKiIa  oOpa3oBarenbHOM  mporpamMmbl  CIIO B
cootBeTcTBUM ¢ OI'OC no cnenmanbHOCcTH 23.02.06 TexHuueckas dKCITyaranus
NOJIBYKHOTO COCTABA >KEJNE3HBIX TOPOT.

1.2. Leap u niiaHupyemMble pe3yJbTaTbl 0CBOCHHUS JHCHHIIHHbI
1.2.1. Ileqib AMCHUNJINHBI.
Henwb: onagcHue OO0yYAOUIMMKCS 3HAHWUSMHU O CTPYKTYPHO-(YHKIMOHAIBHON
OpPraHM3allMA >KMBBIX CHCTEM PA3HOT0 paHra H MNPUOOPETEHHUE YMEHMA
WCIOJb30BaTh 3TH 3HAHWS HJsi TPAMOTHBIX JEHCTBUII B OTHOLICHWHM OOBEKTOB
>KUBOW TPUPOJIBI U PELICHUS PA3JTMYHBIX KU3ZHEHHBIX MPOOJIEM.
3apaum:
* OCBOCHHE OOYyYarOIIUMUCS CHCTEMbl 3HaHWA O OWOJIOTMYECKUX TEOPUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIY KX OCHOBOW
i (pOpMHUPOBaHMS PEACTABIIEHUI O €CTECTBEHHO-HAYYHON KapTHUHE MUPA,
O METOJAX HAy4YHOrO IMO3HAHWsS, CTPOCHHWH, MHOro00pasud M OCOOEHHOCTSX
JKUBBIX CHCTEM PA3HOIO YPOBHS OpraHu3aliy, BBIAAIOUINXCS OTKPBITUIX W
COBPEMEHHBIX HCCIIEAOBAHUSAX B OUOJIOTHH,
* popmupoBanue y 00yUarommXcs MO3HABATENBHBIX, MHTEIJIEKTYaTbHbIX
Y TBOPYECKHUX CNOCOOHOCTEN B MPOLIECCE AHAINM3A JAHHBIX O MyTSIX PA3BUTHS
B OMOJIOTMM HAyYHBIX B3MJISIIOB, MJCH M MOAXOJ0B K M3YUYEHHIO JKUBBIX CHCTEM
PA3HOrO YPOBHSI OpraHU3alliu;
* CTaHOBJICHHEC Yy OOydawmmxcs oOmed KyabTypel, (PyHKIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBACHATH M OLICHUBATh SBJICHUS OKPY>KAKOIIETO
MHUpa JKABOW MNPUPOJLI HA OCHOBAHWUM 3HAHWNA W OMNbBITA, MOJTYYEHHBIX MPH
U3y4eHU U OMOJIOTUN,
* (¢opmupoBaHue Yy OOydYarONIMXCd YMEHUWA WUTIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUI U arpoOMOTEXHOIOTHH;
* BOCIIUTaHUE YOSKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YETIOBEKOM YKHUBOMA
IPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKUX
HOPM IIPY MTPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;
* OCO3HAHWE IICHHOCTHM OWOJOTMYECKMX 3HAHWH [UIS TOBBILICHUS YPOBHS
AKOJIOTHYECKOM KYIBTYPHI, 111 (POPMHAPOBAHHS HAYYHOTO MUPOBO33PEHMUS,
* MPUMEHECHHUE MTPHUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEHEBHON KU3HU
JUTA OLICHKW TOCHEACTBUM CBOEHM IAEATEIBHOCTA MO OTHOIIECHHIO K OKPYIKAFOILICH
cpene, COOCTBEHHOMY  3J0pPOBbIO, OOOCHOBAaHME W  COOJIFOJICHUE  MEp
npo(uIakTUKK 3a00JICBaHUH.
1.2.2. Ilnmanupyembie pe3y/JbTAThl OCBOCHHSI Y4eOHOH JHCUMIUVIMHBI B
coorBercrBuH ¢ PI'OC CIIO u Ha ocHoe ®PI'OC COO
Oco0oe 3HaueHue nucuuminHa umeeT npu popmupoannu OK u [1K



HaumeHnoBaHue 1 KO
KOMIIETeHL[HH

ILnanupyemsblie pe3yJbTaThl

O0mue

AucuunInHapHbie

OK 01. Beibupatb
criocoObl pereHws 3a1a4
npoheCCHOHATTLHOM
IeSTeIbHOCTH
NPUMEHHUTEBHO K
Pa3IUYHBIM KOHTEKCTaM

JInuHOCTHBIE PE€3yJabTaThbl A0JIZKHBI OTPA’RATb
B YaCTH: TPYAOBOI'O BOCIIMTAHUSA:

- TOTOBHOCTb K TpPyAy, OCO3HAHHE IIEHHOCTU
MacCTepCTBa, TPYIOIOOHE;

- TOTOBHOCTb K AaKTHUBHOW JEATEIHbHOCTHU
TEXHOJIOTMYECKOM U COLUAJIbHOM
HATPABJIEHHOCTH, CIIOCOOHOCTh HMHHIUUPOBATD,
IUIAHUPOBATh U CAMOCTOSITENIbHO — BBIMIOJIHSTD
TaKyIO AESITeIbHOCTD;

- HUHTEpeC K Pa3TUIHBIM chepam
poeCCHOHATTLHOM eI TEIbHOCTH.
MeranpeaMeTHble  Pe3yJbTAThl  JAOJLKHBI
OTPAXKATH:

OBnageHne  yHHBEPCAJbHBIMH  Y4eOHBIMH
NMO3HABATEJIbHBIMHU AeHCTBUSMMH:

a) 0a30BbIE JIOTHYECKHUE NEHCTBUS:

- CaMOCTOSITEJIBHO ¢dbopmyanpoBathb u
aKTyaJH3UpoOBaTh NpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHAaBJIWBATb CymeCTBeHHbeI MNPU3HAK WU
OCHOBaHUSA HJid CpaBHCHMHA, K.]'IaCCI/I(bI/IKaL[I/II/I u
0000I11IeHHMS;

- OMNpenensiTb 1IN JeATEIbHOCTH,
napamMeTpPbl U KPUTEPHUU UX NOCTUKCHUS,
- BBIABJIATD 3aKOHOMEPHOCTU U MPOTUBOPCUUA

B PaCCMAaTPUBACMBIX ABJICHUAX,

- BHOCHUTDH KOPPEKTUBLI B ACATCIBbHOCTD,
OLCHUBAaTb COOTBECTCTBUC PE3YJIBTATOB LECJIAM,
OLCHUBATh PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbBHOCTH,

0) 0a30BbIE UCCIIENOBATENbCKUE NEHCTBUS:

- BJIZIETh HABbIKAMH Y4e0HO-UCCIIENOBATENbCKOM
u HpOGKTHOfI JCATCIIbHOCTH, HaBbBIKaAMU
paszperneHust mpodem;

- BBIABJIATL INPHUYHMHHO-CICACTBCHHLIC CBA3UM H
AKTYAJIU3UPOBATH 3a/1avy, BbIABUTATH TUIIOTE3Y €€
peuicHuA, HaxXo4uThb APTYMEHTBI JJIA
J0Ka3aTeIbCTBA CBOMX VTBEDIKIEHHWH, 3a7aBaTh

3aaaBaTb

ITP6 1. ChopMupOBaHHOCTH 3HAHHI O MECTE U POJIU OHOJIOTHU

B CHCTEME Hay4YyHOro 3HaHMs, (PYHKLUHMOHAJIBHOW T'PAMOTHOCTH
YeJIOBEeKa ISl PELISHHS KI3HEHHBIX PoOIeM.

IIP6 2. CdopMupOBaHHOCTb YMEHHSI PACKPBIBATH COAEPIKaHUE
OCHOBOIIOJIATAOIINX OHOJOTHYECKHX TEPMHHOB U MMOHSATHIA. JKH3Hb,
KJIETKa, TKaHb, OPTaH, OPraHW3M, BHJ, MONMYJILHS, SKOCHCTEMA,
ououenos, ouocdepa; meradbonusm (0OOMeH BeECTB

U TIpeBpalleHne SHePTHUH), TOMeocTa3 (CaMoperyJsiius), OHoCHHTE3
Oenka, CTPYKTypHasi OpraHU3alysl >KHUBBIX CHCTEM, AUCKPETHOCTb,
CaMOPETY JIALIHS, CaMOBOCIPOU3BEIIEHNE (penpoaykumsi),
HACJIEICTBEHHOCTh, HM3MEHYMBOCTb, 3HEPTrO3aBUCHMOCTb, POCT U
pa3BUTHE, YPOBHEBAS OPTaHU3ALIHSL.

IIP6 3. CdopMuUpOBaHHOCTH YMEHHSI PACKPBIBATH COAEPIKAHUE

OCHOBOIOJIATAIOIINX ~ OWOJIOTUYECKUX  TEOPUH U THUIOTE3!
KJIETOYHOW, XPOMOCOMHOHM, MyTaUMOHHOW,  3BOJIOLMOHHOM,
MPOUCXOXKACHUS )KU3HU U YEJIOBEKa.

I1P6 4. CdopmupoBanHOCTD YMEHUs packpniBaTh

OCHOBOTOJIATAI0INNE OUOJIOrHYECKUe 3aKOHbI U 3aKOHOMEPHOCTHU
(I'. Mennens, T. Moprana, H U. Basunosa, 3. I'ekkes,

@®. Mrwunepa, K. bapa), rpaHuilbl uX HPUMEHUMOCTU K JKHUBBIM
CUCTEMaM.

IIP6 5. IlpuoOpeTeHue OmbITa MPUMEHEHHS OCHOBHBIX METOIOB
HAYYHOTO MO3HAHUS, UCTIONB3yEeMbIX B OHOJIOTHUHN: HAOIOICHUS

U ONMCAHMUS KUBBIX CUCTEM, MPOLECCOB U SBJIEHUH, OpraHU3aluu U
npoBeJeHUs  OMOJIOTMYECKOTO  SKCIEPUMEHTA,  BBIIBIKEHHS
TUTOTE3, BBISIBJIGHUS  3aBHCHMOCTH  MEXKAY  HCCIIEAYEMbIMH
BEJIMYMHAMH, OOBSICHEHHS TTOJTYYeHHBIX PE3yJIbTaTOB

U (OpPMYJNHUPOBAHUS BBIBOAOB C HCIOJB30BAHHEM HAYYHBIX
MOHATUMN, TEOPUH U 3aKOHOB.

I[MP6 6. CdhopMHupOBAaHHOCTL YMEHHUS BBIACNIATH CYIIECTBEHHBIC
NPU3HAKA  BUPYCOB,  KJIETOK  MPOKAPUOT U DYKAPHUOT;
ONHOKJIETOYHBIX W  MHOTOKJIETOYHBIX ~ OPTaHU3MOB, BHJIOB,
OMOTreoeHO30B U 3KOCHCTEM; OCOOEHHOCTH MpPOLIECCOB OOMeHa
BEIIECTB M MPEBPALIECHUS DSHEPTHMH B KJeTKe, (HOTOCHUHTE3A,
MJIACTUYECKOTO U YHEPreTHUECKOro O0OMeHa, XeMOCHHTE3a, MUTO3a,
MeHo3a,  OIJIOAOTBOPEHHS,  Pa3BUTUA U PA3MHONKEHUS,
WHIMBUAYAJIPHOTO Pa3BUTHUs opraHu3Ma (OoHTOreHesa), 60pbOBI 3a




napameTpbl U KPUTEPUH PEIIEHUS,
- QHAJM3UPOBATH IOJIyYEHHBIE B XOMAE PELICHUs
3aa4l Pe3yJbTaThl, KPUTHYECKH OLEHUBATH HX
IOCTOBEPHOCTh, TNPOTHO3MPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

-pa3pabaTbiBaTh IUIAH peIIeHUs] NpoOJIeMbl C
YUETOM aHajH3a HMEIOIIUXCS MaTepPHaIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

- YMETb NEPEHOCHUTD 3HAHUS B MTO3HABATEIBHYIO U
NPAKTUYECKYIO OOJIACTH KU3HEAEATEIbHOCTH,

- yMeTb UHTETPUPOBATb 3HAHUSA U3 PA3HBIX
NpPeAMETHBIX o0sacTel;

- BBIBUraTh  HOBbIE W€,
OPUTHHAJIbHBIE TIOAXO/IbI U PEIICHUS

npeasaraTb

CYLIECTBOBAHHME, €CTECTBEHHOrO OTOOpa, BHIOOOpa30OBaHMUS,
NPUCTIOCOOJEHHOCTH OPTaHU3MOB K Cpeae OOWTaHHs, BJIHSHUSI
KOMITOHCHTOB 5KOCUCTECM, aHTPOIIOICHHbBIX H3MEHEHUN

B 9KOCHCTEMAaxX CBOE MECTHOCTH,

KPYroBOpPOTa BEIIECTB M IPEBpalleHue YHeprun B Ouocdepe.

IIP6 7. CdopMUpPOBAHHOCTb YMEHHs TNPUMEHATH IOJyYEHHbBIE
3HaHUuA OJ1d O6’b$ICHeHI/I$I 6I/IOJ'IOFI/ILIGCKI/IX npoueccoB M ﬂBHeHHfI,
AJI TIPUHATHSA MPAKTUICCKUX peH_IeHI/Iﬁ B HOBCGHHGBHOﬁ JKU3HHU

¢ uenbio obecreueHus1 0€30MaCHOCTH CBOETO 3/I0POBbSI U 300POBbS
OKPYKAIOIINX JIFOACH, COONMIOAEHHUs 340pPOBOrO 00pasa >KU3HH,
HOPM TPaMOTHOTO TMOBEASHHUS B OKPYKAIOIIEH MPUPOHON cpene;

NOHMMaHHe  HEOOXOAMMOCTH  WCIOJNB30BAHUS  IOCTIIKEHHH
COBPEMEHHOH OHONOrMH M OHOTEXHOJOTHH AJIsl PalMOHAJIBHOTO
MPUPOAOIIOIB30BAHMUS.

I[IP6 8. CdopMHUpPOBaHHOCTH yMEHHS pellaTbh OHOJOTHYECKHE
3a/1a4¥, COCTABJIATh TEHOTUITUYECKUE CXEMbI CKPEIIUBAHHUS

IUIsl Pa3HBIX THUIIOB HACJIENOBAHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBbI TIEPEHOCA BEIEeCTB U DHEPTUU B HKOCHUCTEMAX
(Leny MUTaHUs], MAIIEBLIE CETH).

I[MP6 9. CdopMupoOBaHHOCTh YMEHUH KPUTHYECKH OLICHUBATH
uHpOpMaLUO  OUOJIOTMYECKOTO  CONEPIKAHUsS,  BKIIIOYAIOIIYIO
NICEBAOHAYYHbIE 3HAHWS W3 PA3JIMYHBIX HCTOYHUKOB (CpemcTBa
MaccoBol  MH(GOPMALIMM, HAYYHO-TIOMYJISIPHBIE  MaTepUaJIbl),
UHTEPIPETUPOBATH STUYECKUE ACTIEKTBI COBPEMEHHBIX
UCCJAENOBAHUI B OHOJNIOrMM, MeIMIMHE, OMOTEXHOJOTHH,
paccMaTpuBaTh rinodanbHbIe SKOJIOTHYECKHE poOIeMbl
COBpeMEHHOCTH, (opMUpPOBaTH MO  OTHOUICHHUKD K  HUM
COOCTBEHHYIO MO3ULIHIO.

I[TP6 10. CdopMUpOBaHHOCTH YMEHHI CO3MaBaTh COOCTBEHHBIC
MUCBbMEHHBbIE W YCTHBIE COOOINEHUS HA OCHOBE OWMOIOTHYECKOMN
WH(POPMALIUU U3 HECKOJBKUX UCTOYHUKOB, TPAMOTHO HCTIOIB30BaTh
NOHSATUHHBIN annapar OHOJIOTHU

OK 02. Hcnome3oBath | JInuHOCTHBIE DE3VAbLTATHI AOJKHBI oTpaxkats | [IP6 1. ChopMupoBaHHOCTB 3HAHUI O MECTE U POJIN OHOJIOTUH
COBPEMEHHBIE  CPEACTBA | B YACTH: LIEHHOCTH HAVYHOIO MO3HAHUS: B CHCTEME HAy4YHOro 3HaHUSA, (YHKIUOHAIBHOU TPaMOTHOCTH
MOKCKA, aHAJIN3a -chopmMupoBaHHOCTH MHUPOBO33PEHUS, | YeJIOBEKA JIsl PeISHUS JKH3HEHHBIX MPOOJIEM.

51 UHTEPIIPETALNN | COOTBETCTBYIOLIET0O  coBpeMeHHOMY  vpoBHIO | [IP6 7. CdopMupOBaHHOCTH YMEHHUS MPUMEHSTH MOJYYCHHBIC
uHGbOPMALIIU pPa3BUTHST HAYKW M OOIIECTBEHHON MPAKTHKH, | 3HAHUS JJIsl OOBSICHEHHs OWOJIOTHYECKUX TPOLECCOB U SIBJICHMUIA,
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u UH(POPMALIMOHHBIE

OCHOBAHHOTO Ha auanore KVIBTYP,

AJISL IPUHATHSA MPAKTUYICCKUX peH_IeHI/Iﬁ B HOBCGHHGBHOfI JKU3HHU

TEXHOJIOTUU Ui | CIOCOOCTBVIOLIETO OCO3HAHUIO CBOETO MECTa ¢ uenbio obecreueHus1 0€30MaCHOCTH CBOETO 3/I0POBbsI U 3I0POBbS
BBIMIOJTHEHUS 3a71a4 | B MOJUKVJIBTYDHOM MHDE. OKPYJKAIOIIMX JIFOAEH, COOMIOAeHHs] 3I0pOBOro o0pasa >KHU3HH,
npodeccHnoHaIbHON MeTtanpeameTHbIe pe3yabTATHI AOJIZKHBI | HOPM IPaMOTHOTIO MOBENEHMsI B OKPYKArOLIEH NMPUPOIHON Cpene,
JesITEeNIbHOCTH 0TDAKATD: NOHMMaHHEe  HEOOXOAMMOCTH  WCIOJB30BAHUS  JOCTIDKEHHH
OsBianeHne  VHHBEDCAIbHBIMH  Y4Ye€OHBIMH | COBPEMEHHOH OHMONOTMHM M OMOTEXHOJOTHH JJIsl PalMOHAIBHOTO
NMO3HABATEJIbHBIMHU AeHCTBHSMMH: MPUPOIONOJIB30BAHUS.
B) pabora ¢ nHhopMaLHei: IIP6 10. CdopmMHupOBaHHOCTP YMEHHUH CO31aBaTh COOCTBEHHBIE
- BJIQIETh HABBIKAMH TMTOJIVYEHHST HHGbODPMAINU NUCBbMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBE OHOJIOTHYECKOM
U3 MCTOYHHKOB DPA3HBIX THIIOB, CAMOCTOSATENBHO | MHPOPMALIMK U3 HECKOJBKUX UCTOYHHKOB, TPAMOTHO HUCIOJIb30BATh
OCVIIECTBJIATD MIOUCK, aHAJIN3, CUCTEMATU3ALIUIO NOHATUIHBIN anmapar OHoJIoruu
U MHTEpIpeTanuro HMHOOPMALMHM  Pa3JIMYHBIX
BUIOB U (HhOPM MpEeNCTaABICHHS,
- OLEeHUBaTb JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(bOPMALINH,
€€ COOTBETCTBHE IIPaBOBBIM U  MOpPaJbHO-
STUYECKUM HOpMaM
OK 04. DOddexrusno | JIndHOCTHBIE DPE3VIALTATHI T0KHBI orpaxath | [IPO 5. TlpuoOpereHne ombiTa NMPUMEHEHHS OCHOBHBIX METONIOB
B3alMOJIEHCTBOBATH U | B YACTH: LIEHHOCTH HAVYHOI0 MO3HAHUSI: HAYYHOTO TIO3HAHUS], MCIOJb3yEeMbIX B OHMOJIOTMH: HAOMIONEHUS U
pabortaTb - OCO3HAaHHWE LIEHHOCTH HaV4HON AESTEeNbHOCTH, | OMMCAHMS KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUI;, OpraHU3aLuu U
B KOJUJIEKTHBE TOTOBHOCTb ~ OCVIIECTBJISITh ~ NPOEKTHVIO U | IPOBENEHUs]  OMOJOTMYECKOrO  SKCIEPUMEHTA,  BbIIBHKCHUS
U KOMaHJie HCCJIEIOBATEIbCKVIO NESTeNbHOCTh | TUIOTE3,  BBIABJIEHUS  3aBUCHMOCTH  MeEXIy  HCCIeNyeMbIMU
WHAMBUIIVAJIBHO U B TDVIIIE. BEJIMYMHAMH, OOBSCHEHNS TIOJYYSHHBIX PE3yJIbTaTOB
MeranpeaMeTHbie  pe3yJbTAThbl  JAOJUKHBI | 1 (POPMYJIMPOBAHUS BBIBOAOB C HCIOJb30BAHHEM HAYYHBIX
0TDAKATD: MIOHATUH, TEOPUI U 3aKOHOB
Osaanenue VHHMBEPCAJIBHBIMHU

KOMMYHHKATHBHBIMH N€HACTBUIAMH:

0) coBMeCTHAas! AESTENbLHOCTD:

- TMOHMMaTh M HCHOOJIb30BaTh IPEUMYIIECTBA
KOMaHTHOH

U UHOUBUIAVAJILHONU DAOOTEHL,

- IPUHUMATH HEJIH COBMECTHOH AesTeJIbHOCTH,
OPTaHHU30BBLIBATH U KOOPIUHHUPOBATH NEUCTBUS

O €€ IOCTIDKEHUIO. COCTABIIATH IJIaH NECUCTBHH,
pacmpenejsiTb POJIM ¢ VUETOM  MHEHHUH
VYaCTHUKOB OOCYKIaTh Pe3yJbTaThl COBMECTHOM
paboThI




OK 07. CogmeicTBOBaTH

COXPaHEHHIO
OKpY KaroLIen cpeapl,
pecypcocOepeKeHHro,

NPUMEHSITh 3HAHUS
00 H3MEHEHHUU KJIMMAaTa,
NPUHLHUNBl  OEPEKITMBOTO
MIPOM3BOJICTBA,

3¢ pexTuBHO NEHCTBOBATH
B YPE3BbIYANHBIX
CUTyalHsX

JIMYHOCTHBIE NE3VJbTATbI A0/IKHBI OTDAKATD
B  YACTH: DJKOJOIHYeCKOro BOCIHTAHHA:
- chOPMHUDOBAHHOCTL DKOJOTMYECKON KVIBLTYDEL
HOHUMAaHHE BJIUSHHUS COLUAJIBHO-?KOHOMUYECKUX
MPOLIECCOB HAa COCTOSTHUE TTPUPOIHON

U COLMAJIbHOM Cpenbl, OCO3HAHUE IIOOAIbHOIO
XapakTepa 3KOJIOTHUECKUX IIPoOIIeM:;

- INIAHUPOBAHUE U OCVIIECTBJICHHE NEUCTBUHU B
OKpVIKalomel cpene Ha OCHOBE 3HAHWS Nejei
VCTOMYHUBOI'O PA3BUTHS YEJIOBEUYECTBA;

- AKTUBHOE HEMPUATHE NEWCTBUH, MPUHOCILINX
BpeNI OKPY KaroIel cpene;

- YMEHHE TMPOTHO3UPOBATL HEOIATrONPUATHLIE
SKOJIOTUYECKHE MOCHENCTBUA MPEANPUHUMAEMBbIX
IEUCTBUH, IPEOOTBPAILATD UX;

- paciupeHne OIlbITA IEeSITEIbHOCTH
5KOJIOTUYECKOH HamPaBJIEHHOCTH.
MeTanpeaMeTHbIE pe3yJabTaThI JOJKHBI
0TDAXKATD:

Osnanenue VHHMBEPCAJIBHBIMHU

KOMMYHHKATHBHBIMH A€HCTBUAMH:

0) cOBMECTHAs AeSITEIbHOCTD:

- TOHMMAaTh U WCHOJb30BaTh MPEUMYIIECTBA
KOMaHIHOH

U UHOIUBUAVAJILHONU PAOOTEHL,

- OPUHUMATh LIEJIM COBMECTHOH JesATEIbHOCTH,
OPraHu30BBIBATE U KOODAUHUPOBATDH NEUCTBUS

O €€ IOCTIDKEHUIO. COCTABIIATH IJIaH NEUCTBHH,
pacmpenejsiTb POJIM € VUETOM  MHEHHUH
VYaCTHUKOB OOCYKIaTh Pe3ybTaThl COBMECTHOM
paboThI

ITP6 5. IlpuoOpereHue ombITa MPUMEHEHHS] OCHOBHBIX METOMOB
HAay4HOTO TIO3HAHUS, UCTIONIb3YEMbIX B OHOJIOTHH: HAOMIOJCHHUS

U OIMUCAHUSI )KUBBIX CUCTEM, MPOLECCOB U SIBJCHUI, OpraHu3allu U
NpOBEJCHUS]  OHOJIOTHYECKOr0  JKCIEPUMEHTA,  BBIABIIKSHHUS
TMIIOTE3, BBIABICHUS 3aBUCUMOCTH  MEXIY  HCCJIEAyeMbIMU
BEJIMYMHAMU, OOBSICHEHHS TIOJTYUYEHHBIX PE3yJIbTaTOB

U (opMynupoBaHHsS BBIBOJOB C HCIOJb30BAHHEM HAYYHBIX
MOHATUHN, TEOPUI U 3aKOHOB.

IIP6 6. ChopMUPOBAHHOCTb YMEHHSI BBIAENSITH CYIIECTBEHHbIE
NpU3HAKK ~ BHPYCOB,  KJIETOK  MNPOKAPHOT U BYKApPHUOT,
OHOKJIETOYHBIX M  MHOTOKJIETOYHBIX  OpPraHH3MOB,  BHIOB,
OMOreoneHO30B M HKOCHCTEM, OCOOSHHOCTH MpPOLIECCOB OOMEHa
BEIECTB M TMpEBpPAIlEHHs] JHEPruu B KJeTKe, (OTOCHHTE3a,
IUIACTUYECKOTO M YHEPreTU4ecKOro 0OMeHa, XeMOCHHTE3a, MHUTO34,
Meii03a,  OIUIOJJOTBOPEHHS,  Pa3BUTHA WM Pa3MHOXKEHHS,
WHIMBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHes3a), OopbObI

3a CYLIECTBOBaHHME, €CTECTBEHHOrO OTOOpa, BHAO0Opa3oOBaHUS,
NPUCTIOCOOJEHHOCTH OPTaHU3MOB K Cpefe OOWTaHHs, BJIHSHUSI
KOMITOHEHTOB SKOCHUCTEM, aHTPOITOTEHHBIX U3MEHEHHI

B 9KOCHCTEMAaXxX CBOE MECTHOCTH,

KPYroBOpPOTa BEIIECTB M IIPEeBpalleHue YHeprun B Ouocdepe.

I[MP6 7. CdopMHPOBAaHHOCTH YMEHHs MPHUMEHATH MOJyYEHHbIE
3HaHUs 111 OOBsICHEHHsT OMOJOrMYECKUX MPOLIECCOB U SIBJICHUH,
IUIS1 IPUHATHS PAKTHYECKUX PELICHUI B MOBCEAHEBHOM KI3HU

¢ uenbio obecreueHus: 0€30MaCHOCTH CBOETO 3/I0POBbsI U 3I0POBbS
OKPYKAIOIIKNX JIFOAEH, COONMIOAeHHUs 340pPOBOrO 00pasa >KU3HH,
HOPM TPaMOTHOIO MOBENEHMsI B OKPY’KAKOLIEeH MPUPOIHOH Cpene,
NOHUMAaHHe  HEOOXOAMMOCTH  WCIIOJIb30BAHUSI  JOCTHXKEHHH
COBPEMEHHON OHMONOTMH M OHOTEXHOJOTHH AJIsl PalHOHAJIBHOTO
MPUPOIOIIOIB30BAHHSI

IIK 1.1. DkcnnyatupoBathb
JKENE3HOAOPOXKHBIN
HOOBHKHOH COCTaB
BU/IaM
COCTaBa).

(o
HIOZIBUYKHOTO

B obnactu Tpy1OBOTO BOCIIUTAHUS:

- TOTOBHOCTb K TPyAy, OCO3HAHHE IEHHOCTU
MacCTepCTBa, TPyaoodue;

- TOTOBHOCTb K  aKTHUBHOH
TEXHOJIOTMYECKOM u
HATPABJICHHOCTH,

IeSATeIbHOCTH
COLMAJIBHON
CHOCOOHOCTh MHHMLIMUPOBATD,

-COPMUPOBAHHOCTh YMEHHs pelaTb OWOJIOrMYecKrue 3aaavw,
COCTABJIATh TCHOTHIIMYECKUE CXEMbl CKPEIIMBAHUS IS Pa3HBIX
TUIIOB HACJIEOBAHUS MPU3HAKOB Y OPTaHU3MOB, COCTABIIATh CXEMBbI
NepeHoca BEINECTB M 3HEPTUH B HKOCHCTEMax (LeMd IHTaHUS,
MUILIEBbIE CETN),

-cpOpMHUPOBAHHOCTP YMEHHH CO31aBaTh COOCTBEHHBIC MUCHhMEHHBIC
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IIK 1.2. IIposoaute

TEXHUYCCKOEC

00CITy’)KHBAaHHUE W PEMOHT

KEIEZHOAOPOKHOTO

MNOABMIKHOT'O  COCTaBa

COOTBETCTBUU
TpebOBaHUAMU
TEXHOJIOTUYECKHX
MPOLIECCOB.

B
C

IUIAHUPOBaTb W CAMOCTOSATENBHO  BBINOJIHATH
TaKyH0 JeSITebHOCTD;,

- HHTEpeC K Pa3INYHbIM chepam
npoeCCUOHATIBPHON  NEATENIbHOCTH,  YMEHHE
coBepIIaTh  OCO3HAHHBIA  BbIOOp  Oyaymuei
npopeccui W peasn3OBBIBATH  COOCTBEHHBIC
JKU3HEHHBIE TJIaHbI;

Osnanenue YHUBEPCAJTbHBIMHU y4eOHBIMU
NIO3HABATEbHBIMU ACHCTBUSIMHU:

a) 0a30BbIE JIOTHYECKHE IEHCTBUS:

ONpenesATh IeMU  JESITeIbHOCTH,  3a/1aBaTh
napameTpsl U KPUTEPUHN UX TOCTUKEHUS,
OBiageHne yHUBEPCAIBHBIMH PErYJIATUBHBIMU
NEUCTBUAMMU:

a) CAMOOPTaHU3ALIHS:

CaMOCTOSITEJIbHO ~ COCTaBJISITh  IUIAH  PELICHUS
npobJeMbl € YY4ETOM HMEIOIIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUH;

U YCTHBIE COOOIIEHUsI HA OCHOBE OMOJIOTHUECKOW MH(pOpPMAINU U3
HECKOJIbKUX HCTOYHUKOB, I'DAMOTHO HCIOJb30BATh MOHATHIHBIN
anmapat OMOJIOTHH.




2. CTpyKTypa H coaepkaHue y4eOHOH AUCHUNITIMHBI

2.1. O0beM AUCUMIIMHBI U BUbI Y4e0HOi padoThl

Bup y4eOHoii paGoThI

Oo0neM B yacax

O06bem 00pa3oBaTe/IbHOI NPOrpaMMbl AUCUHHMIJIMHBI 72
BT. U..
TEOPETHYECKOE 00YUEHUE 47
Ja00paTOPHBIE 3aHATUS 6
19
MPAKTUYECKUE 3aHATHS
OCHOBHOE COIEPKAHUE 60
[TpodeccnoHaTbHO-OPUEHTUPOBAHHOE COACPIKAHUE 12

ITpomesxyrounas arrecraums (AudHepeHIMPOBAHHBIN 3a4€T)
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2.2. TemaTH4eCKHUI IJIAH U COAEPKAHHE AHCLHHIIINHBI

HaumenoBanme Coaep:kaHue y4eOHOro marepuaja (0CHOBHOE U MpodecCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem | ®opmupyembie
pa3fesioB U TeM JabopaTopHbIie U NPAKTHYECKHE 3AHATHS YacoB | KOMIEeTeHLHH
1 2 3 4

Pa3aen 1. buoaorus kak Hayka. ZKusble cucTeMbl H HX OPraHH3ALUs 2 OK.02
Tema 1.1. Conep:xanne yueOHOro MaTepuaa 2
Buonorus buonorus — Hayka o >xuBoi npupoape. CBsasu Ononoruu ¢ OOLUIECTBEHHBIMH, TEXHUYECKHMMH U IPYTUMH
B CHCTeMe HayK. | CCTCCTBEHHBIMH HayKaMy, dunocoduelt, pemurnei, STUKOH, 3CTETUKOH U mpaBoMm. Ponb Ouonoruu B
OGmas (bopMHUpPOBAHUN COBPEMEHHOM HAy4HOH KapTHHBI Mupa. CrucTemMa OMONIOTHYECKUX HAYK.
XAPAKTEPHCTHK Metoas! MO3HAHMSA JKUBOH NpuUpozs! (HaOIr0IeHHe, SKCIIEPHMEHT, ONMCaHNe, U3MEPEHHe, KilacCu(UKaLus,

MOJIEIUPOBAHKE, CTaTUCTHYEeCKast 00padoTKa JaHHBIX).
4 AH3HA Kusble cucremsl (OmocucTembl) Kak mnpeaMer u3ydeHus Owuosoruu. OTiIUYME JKUBBIX CHCTEM OT

HeopraHnyeckoi npupoasl. CBoHCTBa GHOCKCTEM U HX pa3HOOOpasue.

YpoBHH  OpraHu3alud  OHOCHUCTEM:  MOJIEKYJSIPHO-TEHETUYECKHH, KJIETOYHBbIH, OpPraHU3MEHHBIH,

MOy JIIIHOHHO-BUAOBOM, 3KOCUCTEMHBIH (OHO - TeoLeHOTHYEeCKHiA), OnochepHbIi
Pazgen 2. XumMH4ecKHi COCTAB U CTPOEHHE KJIETKHU 10 OK. 01
Tema 2.1. Conep:xanne yueOHOro MaTepuaa 1 OK. 02
XumMuueckui XHWMHUECKUH COCTaB KIETKH. XHMMHYECKHE 3JIEMEHTBI. MAaKpPO3JEMEHTBl, MHUKpPO3JIeMeHTel. Bopa u OK. 04
COCTAaB KJIETKH. | MUHepajbHble BellecTBa. @OyHKUMM BOAbI M MMHEpPaNbHbIX BellecTB B kieTke. llogneprkaHue
Boaa OCMOTHYECKOro Oananca
H MUHepaJbHbIe | [IpakTUdeckoe 3aHATHE 1
BeIIeCTBA IlpakTueckoe 3aHsATHE Nel. buomormueckass pojb MHHEPaJbHBIX BEINECTB B OOECICYEHUU

JKU3HENIESATEIbHOCTH OPraHU3MOB, IIPOSIBIICHHSI AHICOAIaHCA MUHEPAJIBHBIX HJIEMEHTOB.
Tema 2.2. Conepxxanre yueOHOro MaTepuaa 2 OK. 01
buogornyeckn | benku. CocraB u crpoeHue O€nKOB. AMHHOKHCIOTHI — MOHOMeEPBI OenkoB. He3amMeHUMbIe 1 3aMEHHMBbIE OK. 02
BaKHbIE AMHUHOKHCIIOTBl. AMHHOKHCJIOTHBI COCTaB. YPOBHH CTPYKTYypbl OENKOBOW MOJIEKYJIbl (TI€pBUYHAS, OK. 04
XHMHYecKHe BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOHCTBa OenkoB. buomornyeckue
coeMHeHHsI bynkunu O6enkoB. PepMeHTHl — OHONIOrHYeckre Karanu3aropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,

cyocrparHas cneunpuaHocts. Kodepmentel. Buramuupel. Otnuuus (epMEHTOB OT HEOPTaHUYECKHX
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KaTaJIn3aTOPOB.

YrneBoabl: MoOHOcaxapuabl (TIOK03a, pubo3a w Ae30kcupuOo3a), mucaxapuabl (caxaposa, JaKTo3a) |
nojiucaxapuabl  (Kpaxmals, TJIHKOreH, Leiunosio3a). buonormueckne ¢yHkmmm yrieBomos. JIumunsr:
Tpurmuuepunsl, Gocomumuasl, crepounsl. I 'mapodunpHO-rHapodoOHBIE CcBOWcTBA. bHonorndeckue
¢yskunu mununos. CpaBHEHHE YITIEBOAOB, OEJNKOB M JIMITUIOB KaK UCTOUYHUKOB 3HEpruu. HykienHOBbIC
kuciotel: JJHK u PHK. Hykneotunsr — MOHOMEpBI HYKJIEUHOBBIX KHCIOT. Ctpoenune u ¢ynkuun JTHK.
Crtpoenne u pynkuuu PHK. AT®: crpoenune u pyHkunu

JlaboparopHoe 3aHsITHE

Jlaboparoproe 3ansaTue Ne 1. Onpenenenue HaIMYUs KpaxMajia B IPOAYKTaX MUTAHUS.

Tema 2.3.
CTpykTypHO-
(pyHxknuonanen
asi OpraHu3anusa
KJIETOK

Conep:kanue yaeOHOro MaTepHasia

Huronorust — Hayka o kierke. KieTtounas Teopust — nmpumep B3auUMOJEHCTBUA UAeH U (PaKTOB B HAYYHOM
no3HaHuU. Metoasl m3y4eHus kieTkn. Kierka kak nenoctHas skuBas cucrema. OOue nmpu3HaKd KIETOK:
3aMKHyTast Hapy>kHas MmeMOpana, mosiekyinl JIHK xak reHernueckuii anmapat, cucremMa cCuHTe3a Oenka.
Tunbl kyeTOK: SyKapuoTHdeckas W mpokapuotrnyeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTHUECKOM
knetkn. Kierounas crenka Oaktepuit. CTpoeHHe SyKapuOTHYECKOH KieTkd. (OCHOBHBIE OTJIMYHS
PAaCTUTENBbHON, KMBOTHOH U TPHOHON KieTKH. [I0BEPXHOCTHBIE CTPYKTYpPBI KJIETOK— KJIETOUHAsl CTEHKA,
rITUKOKaNUKe, ux QyHkuuu. Ilnasmarudeckas memOpana, ee cBoiictBa M (QyHkuuu. Lluromnmasma u ee
opranonael. OngHomemOpaHnHble opraHouabl kuetku: OIIC, ammapar Tonbmku,  JIM30COMBL
ITonyaBTOHOMHBIE OpraHoMAbl KJIETKM. MUTOXOHIpHUM, MjacTunabl. IlpoucxokaeHue MHUTOXOHAPUN U
wiactua. Buner mnactun. HemeMOpaHHBIE OpraHOUIB! KJIETKUA: pUOOCOMBI, KJIETOYHBIH LIEHTP, LIEHTPUOIH,
PECHUUKH, KTYTUKU. PYHKIIMU OpraHOWAOB KieTKU. BxiroueHus. SAnpo — perynsTOpHBIN LEHTP KIETKU.
Ctpoenune sppa: sgepHas O0OJNOUYKa, KapHOILIa3Ma, XPOMATHH, SAPBINKO. XpomocoMmsl Tparcmopr
BELIECTB B KJIETKE

Jlaboparoproe 3aHsTHE

Jlaboparoproe 3anmsatue Ne 2. CtpoeHue KieTku (pacTeHUsl, KMBOTHBIE, IPUOBI) M KJIETOYHBIE BKIFOUCHUS
(xpaxma, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOIUIACTHI)

OK. 01
OK. 02
OK. 04

Paszgen 3. JKu3HeaesiTeILHOCTL KIETKH

Tema 3.1.

| Conep:kanue yaeOHOro MaTepHasia

OK. 01
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O0Omen BelecTs
U MpeBpalleHue
JHEePruu
B KJIeTKe

Ob6men Bemects, win Merabomu3Mm. AccuMmwrauus  (miacTudeckuii OOMEH) Y AUCCHUMEISLIUS
(sHepreruueckuii 0OMeH) — [BE CTOPOHBbI €IMHOrO mpoiecca Merabonusma. Poiib 3aKOHOB COXpaHEHHs
BEIlECTBA M OSHEPrMd B TNOHUMaHMM Merabonm3ma. Tumbl oOMeHa BeINECTB. aBTOTPO(HBIA U
rereporpodubiil. Ponb GepmeHTOB B 0OOMeHe BeIeCTB U MPEeBPALIeHUH SHEPruu B KieTke. DPOTOCHHTES.
CeeroBass u TemHOBast ¢asel (porocunteza. Peakuuu Qorocunaresa. DddekTuBHOCTL (PoTOCHHTE3A.
3Havenue (OTOCHHTE3a IJisi JKM3HM Ha 3emuie. BnusiHue ycnoBuii cpeibl Ha (OTOCHHTE3 M CIOCOOBI
MOBBILICHHUS €r0 MPOAYKTHBHOCTH Y KYJBTYPHBIX pacTeHH. XeMOCHHTE3. XeMOCHHTE3UPYIOIINE OaKTePHH.
3HavyeHHe XeMOCHHTe3a AJisl JKU3HH Ha 3emiie. JHepreTHueckuii oOMeH B kjeTke. PaciienyieHue BeLecTs,
BBbIICJICHUE M AKKyMyJMPOBAHUE SHEPrUM B KJIETKE. JTambl SHEpreTuyeckoro obmena. [ nmukosms.
bpoxxenne wu ero Buabl. KucCIOpogHOe OKHCIEHHe, WM KIeTOuHOe bixaHue. OKUCIUTETbHOE
dochopunnposanue. IPPEeKTUBHOCTh SHEPTETUIECKOTO OOMEHa

OK. 02
OK. 04

Tema 3.2.
Buocunrtes
oeaka

Conep:kanue y4eOHOro MaTepHasia

Peakunn wmarpuyHoro cuure3a. lenermueckas wunpopmamms u JIHK. Peammsaums reHerndeckoi
uHpopMmauuu B kierke. ['eHeTnyeckuil Koa U ero cBoicTBa. TpaHckpumnums — MaTpuuHbli cuHTe3 PHK.
Tpancmsiuuss — OmocuHTes Oenka. Drtambl Tpancasiuuud. KomuposaHue aMuHOKHCIOT. Ponp pubocom B
OuocunTese Oenka

IIpakTueckoe 3ansTHe

OK. 01
OK. 02
OK. 04

HpaKTI/ILIeCKOG 3anaTue No2. Pemenune 3ama4d Ha ONpPEACIICHUEC TOCNIEAOBATCIBHOCTHU HYKJICOTHAOB

Tema 3.3.
Bupycoi

Conep:kanue yaeOHOro MaTepHasia

Hexknerounsie ¢popmer xu3Hn — Bupycel. Mcropust otkpeitust Bupycos (. M. MBanosckuii). OcobenHocTn
CTPOCHHUSI M XM3HEHHOTo IMKJIa BUpPycoB. bakTtepmodarn. bonesHu pacteHuil, KMBOTHBIX U YEJIOBEKA,
BbI3bIBa€Mble BUpycamu. Bupyc wunmmyHomedummra uenoseka (BHUY) - Bos3Oymurens CIIM/a.
[Ipodpunaxkrruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUI

OK. 01
OK. 02
OK. 04

Pasnea 4. PazMHOKeHHe 1 HHAUBHAYAJBHOE PA3BUTHE OPraHU3MOB

Tema 4.1.

| Conep:xanue y4eOHOro MaTepHasia

OK. 02
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Ku3HeHHBIA
HUKJ KJIeTKH

KneTounslii nmki, WM SKU3HEHHbIH LUK kjieTku. MHTepdasa m muros. Ilpomeccel, mporekaromue B
uHTtepdasze. Permkaums — peakumss marpuuHoro cuaresa JIHK. Ctpoenme xpomocom. XpOMOCOMHBIH
Habop — kapuoTun. JMIUIOMIHBIA M TalUIONIHBIA XPOMOCOMHBIE HaOOpbl. Xpomaruasl. L{uTonornyeckue
OCHOBBI Pa3MHOXKEHHUS M WHAMBUIYAJIbHOTO pa3BUTHUs opraHusmoB. JleneHue kietku — Muto3. Craguu
muro3a. Ilponecch, mnpoucxopsmye Ha pasHBIX CTAAUAX MHUTO33. DHOJOrMYEeCKHH CMBICT MHTO3a.
[Iporpammupyemast THOEINb KJIETKH — arloNTO3.

OK.04

Tema 4.2. Conepxxanne yueOHOro MaTepuaa 2 OK. 01
Dopmbl @opMBbI Pa3MHOKEHUS] OPTaHU3MOB. OECTojioe W MOJIOBOE. BuAbl 0Oecrnojoro pasMHOKEHUS: NeJICHHe OK. 02
PA3MHOKeHHUsI HAa/IBOE W TOYKOBAHWE OIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BETETATUBHOE PAa3MHOXKEHUE. OK. 04
OPraHH3MOB HckyccTBeHHOE KIIOHMPOBAaHUE OPraHM3MOB, €ro 3HaueHue s cenekuuu. [lonmoBoe pasmHOXeHHE, ero

ornuumsi OT Oecmojioro. Meiio3. Cramuu wmeiio3za. Ilpomeccel, mpoucxopasimue Ha CTaausx Meklosa.

ITosenenue xpomocoMm B Meitoze. Kpoccunrosep. buonornyueckuii cMbICl U 3HaueHUe Meiio3a. ['amerorenes

— mpouecc oOpa3oBaHMUs MOJOBBIX KJIETOK Yy JKMBOTHBIX. [lOJNIOBBIE JKene3bl: CEMEHHMKH M SIUYHUKH.

OO6pa3oBaHue M Pa3BUTHE IOJIOBBIX KJETOK — ramer (CriepMaTo30ui, SHIEKJIEeTKa) — CIepMaToreHe3 U

ooreHe3. OcoOEHHOCTH CTPOSHHUS THLEKIIETOK B criepMaTo3onioB. OmionoTsopenue. [lapreHorenes
Tema 4.3. Conep:xanne yueOHOro MaTepuaa 1 OK.01
NupuBuayanbho | UanuBuayanbHOoe  pasBuTue  (OHTOreHe3). OMOpHOHaimbHOE  pa3BuTHEe (dMOpHOreHe3).  Jrambl OK.02
e pa3BuTHe SMOpPHOHAIBHOTO pAa3BUTUSl Yy TMO3BOHOUYHBIX JKMBOTHBIX: ApPOOJICHHME, TacTPYJISILHUs, OpraHOTeHes. OK.04
OPraHH3MOB [ToctamOpuoHanbHOE pasBuTHe. THITBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE, HempsiMoe (JTMYUHOYHOE).

BiusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CITOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YpoacTBa. Poct u

pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PAaCTEHMs: ABOWHOE OIUIOJOTBOPEHHE, CTPOEHHE CEMEHH,

CTaJluu pa3BUTHUSA

IpakTrdyeckoe 3aHsTHE 1

IIpakTrueckoe 3ausTHe Ne3-4. MHpekunonHbIe 3a001€BaHNs 1 STTUAEMUH B UCTOPUU YEJIOBEYECTBA.

Bakimnanus kak npodriiakTika HHQEKIHOHHBIX 3a001eBaHIHI
Pazgen S. HacsieacTBeHHOCTh U H3MEHYHUBOCTh OPraHU3MOB 10 OK.01
Tema 5.1. Conepxxanne yueOHOro MaTepuaa 2 OK.02
3akonomepHocT | Ilpenmer u 3amaum resetukd. Pomb muronornd W 3MOPHONOTMH B CTAaHOBJICHHHM TI'e€HETUKU. Bkian OK.04

H HACJEA0BaAHUSA

POCCHICKHX W 3apyOEKHBIX Y4YEHBIX B Pa3BUTHE TCHETUKU. MeTonbl T'eHeTHKH (THOPUAONIOrHYeCKHH,
LIUTOr€HETHYECKUH, MOJNEKYJIIpHO-reHeTHuecKuii). OCHOBHBIE T'€HETHUECKHEe NOHATUS. | eHeTmueckas
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CHUMBOJIMKA, UCIHOJB3yeMasi B CXeMax CKpeL[MBaHUN. 3aKOHOMEPHOCTHU HAcleAOBaHUs MPU3HAKOB,
ycraHoByieHHbIe I'. Mennenem. MoOHOrHOpuaHOE CKpeLIMBaHUe. 3aKOH €QHHO00pasus ruOPUAOB MEPBOTO
nokosieHus. IlpaBuino nomMuHUpOBaHMS. 3aKOH paclLIEIUIeHUs MPU3HAKOB. | MIOTe3a 4YHMCTOTHI raMmer.
ITonHOe U HemomHOe moMHMHUpPOBaHUe. JIUrHOpHUAHOE CKpelBaHue. 3aKOH HE3aBHCHUMOTO HACJeNOBAHUS
npu3HakoB. L{uToreHeTndeckue OCHOBBI AUTHOPHUIHOTO CKPEIMMBAHMS. AHATU3UPYIOIEE CKpEIIUBaHUE.
Hcnonb3oBanne aHANMU3UPYIOLIErO CKPEIUBAHNS JIsI OTIPEeNIeHHs] T€HOTHIIa OCOOH

IIpakTueckoe 3ansTHE

Ilpaktnueckoe 3anstue Ne 5. PemeHue 3amad Ha ONPEAENICHHE BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB NPU MOHO-, JU-, TOJUTHOPHIHOM M aHAIM3HPYIOLIEM CKpPEIINBAaHUH,
COCTaBJICHUE N'€HOTUITNYECKHUX CXEM CKPEIMBaHUs

Tema 5.2. Conepxxanne yueOHOro MaTepuaa OK.01
CuensieHHoe CuernuieHHoe HacnenoBaHue npu3HakoB. Pabora T. MopraHa mo CIEMJIEHHOMY HAcCJ€IOBAaHHIO T€HOB. OK.02
HacCJeA0BaHHE Hapymenue cuenieHuss reHOB B Pe3yJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpPHUsl HACIEACTBEHHOCTH. OK.04
NPH3HAKOB I'enernueckue kapthl. ['eHeTnka mosna. XpPOMOCOMHOE OINpefeneHue IMosa. AyTOCOMbl U IOJIOBbIE

XPOMOCOMBI. ['OMOramMeTHele M rereporameTHbole OopranusMbel. HacnepoBaHue NPU3HAKOB, CLEIUIEHHBIX C

MIOJIOM

IIpakTueckoe 3ansTHe

IIpakTueckoe 3ansatue Ne 6. PemeHue 3ana4 Ha onpeneaeHne BEpOATHOCTH BOSHUKHOBEHUS

HACJIEICTBEHHBIX MPU3HAKOB IIPU CLICTNIEHHOM HACJIeI0BaHUH, COCTABIEHUE T€HOTUITMYECKUX CXEM

CKpEILIUBaHUs
Tema 5.3. Conep:xanne yueOHOro MaTepuaa OK.01
3akoHomepHOCT | M3MeHYMBOCTL. Buabl H3MEHYMBOCTH: HEHACJEACTBEHHAs M  HACHeACTBEHHas. Pomb  cpempl B OK.02
U U3MEH'HBOCTH | HEHACJICACTBEHHOW M3MEHUYMBOCTH. XapaKTEPUCTHKA MOIN(PUKALMOHHOW M3MEHYMBOCTH. BapuarmoHHbINH OK.04

psin ¥ BapualMOHHasA kpusas. Hopma peakuuu npusHaka. KommyecTBeHHbIE U Ka4€CTBEHHBIE MPU3HAKU U
ux HopMma peakuuu. CBoicTBa MOAU(UKAIIMOHHON M3MEHYHBOCTH. HacnencTBeHHast, WM TeHOTUITHYECKast
n3MeH4YnBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb. MeEHO3 M TOJOBOW MPOLECC — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTH. MyTaluoHHas HW3MEHYUBOCTh. Kiaccudukauus MyTanuil. TeHHblE, XPOMOCOMHBIE,
reHomMHble. Yacrora W mpuuuHBl MyTauuid. MyTareHHble (pakTopbl. 3aKOH TOMOJIOTUYECKHUX PSIZIOB B
HacjencTseHHON usMenunsoctu H. M. Basunosa

IIpakTueckoe 3ansTHe
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IIpakTueckoe 3ansaTue Ne7. PelieHne 3ana4d Ha ONpeeseHue BEPOITHOCTH BO3SHUKHOBEHUS
HACJIEACTBEHHBIX MPU3HAKOB IIPU PA3JIMYHBIX TUIIAX B3aUMOJEHCTBHS T'€HOB, COCTABJICHUE M'€HOTUITNYECKUX
CXEM CKpeLIBaHUs

Tema S.4. Conep:xanne yueOHOro MaTepuaa OK.01
I'enernka I'eneruka venoseka. Kapuorun uenoseka. OCHOBHbIE METOIbI I'€HETHKHM 4YeJIOBEKAa: IE€HEaJlOrMYecKui, OK.02
YyeJi0BeKa OJNM3HENOBBIA, LUTOTCHETHUECKUH, OHOXMMHYECKHH, MONeKyJsipHO-reHeTndeckuil. CoBpeMeHHOe OK.04
olpeseNieHue NeHOTUIA. MOJHOT€HOMHOE CEKBEHHPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[II1P-ananmu3a. HacnencTBeHHble 3a00JieBaHUS 4eJIOBEKA: IeHHble Ooyie3HH, OOJIE3HHM C HACJeICTBEHHOMN
NPEAPaACTIONOKEHHOCTBIO, XPOMOCOMHBIE Oone3nn. CoMaTuueckue U reHepatuBHble MyTauud. CTBOJIOBBIC
kietk. [IpuHOUIEL 370poBOro obpasa *KM3HH, ITUATHOCTUKH, MPOQPWIAKTUKUA MU JICUEHUS T€HETHYECKUX
Oone3Hell. MeOMKO-TEHETHYECKOEe  KOHCYJbTUPOBAaHHE. 3HA4YeHHWE  MEOUIMHCKOH TI'eHEeTUKH B
NPEAOTBPALICHUH U JICUEHNH FeHETHUECKNX 3a00JIeBaHU YEIOBEKa
IIpakTueckoe 3ansATHE
IIpaktuyeckoe 3ansatue Ne 8. CocraBiieHue U aHAIU3 POAOCIOBHBIX YEJIOBEKA.
Pa3aen 6. IposonnoHHast 6MoJI0rus
Tema 6.1. Conep:xanne yueOHOro MaTepuaa OK.01
IsoarounonHast | [Tepsrie sBomonnonnbie koHuenumu (JK.b. Jlamapk, XK. JI. Broddon). IBomonmonnas Teopus Y. lapsuna. OK.02
TEeOpHs CuHreTnyeckas Teopusi 3BOJIIOLIMU U €€ OCHOBHble MNoyoxkeHus. Mukpospomonus. Ilomynsanus kax OK.04
U ee MecTo SJIEMEHTAapHAsl €OUHHMLA 3BOJIONMH. | e€HEeTHMYeCKHe OCHOBBI 3BOJIIOLHMH. JJEMEHTapHbIE (PaKTOPHI
B OHoJiorun somounu. EcrecTBeHHbIi 0TOOp — Hanpasisromui gaxrop sBomonun. BunooOpa3oBaHue Kak pe3ysbTar
MHKPO3BOJIOLUU
Tema 6.2. Conep:xanre yueOHOro MaTepuaa OK.01
Muxkpossosrouust | Makpossosrormsi. @PopMmbl U OCHOBHble Hampasiienusi MakposBomouun (A.H. Cesepuos). Ilytu OK.02
OoCTIKeHUs1 Onoyorndeckoro nporpecca. Coxpanenne OuopasHoodpasus Ha 3emye. I MmoTe3b U Teopuu OK .04
BO3HHUKHOBEHUs >Ku3HU Ha 3emuie. [losBieHue nepBeIX KIETOK U UX 3BOJIoLUsA. [IpokapruoThl U 3yKapHOTHL
IIpoucxoxxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB 3YKapUOT
Tema 6.3. Conepxxanne yueOHOro MaTepuaa OK.01
Maxkpossosrounst | Makpossosrorusi. @opMbl 3BOIOLMH: (prieTHYECKasl, AUBEPIeHTHAsl, KOHBEPT€HTHASs, Mapajie/bHasL. OK.02
HeobpaTumocTs 3BOMIOINUN OK.04

IIpakTueckoe 3ansTHe

17




| [Ipaktuyeckoe 3anstue Ne 9. CpaBHeHHE BHAOB 11O MOP(HOIOTHYECKOMY KPUTEPHIO

Pa3nen 7. Bo3HuKHOBeHHE H Pa3BUTHE :KU3HH HA 3emuie

Tema 7.1. Conep:xanne yueOHOro MaTepuaa OK.01
3apoxaenue JloHayuHbIe NPEACTaBIEHHUS O 3apOXKACHUU kU3HU. HayuHble runore3bl BOSHUKHOBEHUS JKU3HU Ha 3emiie: OK.02
H pa3BUTHE abuoreHe3s W TaHCIEpMUs. XUMHUYECKash SBOMOLMSA. AOHOTCHHBIH CHHTE3 OPraHMYECKHMX BEINECTB W3 OK.04
JKH3HH HEOPraHUYEeCKHUX. OKCIIEPUMEHTAIbHOE TMOATBEPXKIAEHHE XUMHUYecKOW »sBomouuu. HauanpHble sTamnsl

Ounonornyeckoii spomounu. Iunoresa PHK- wmmpa. PopmupoBanne MeMOpaHHBIX CTPYKTyp U

BO3HMKHOBEHHE NpOTOKIeTKHU. [lepBrie kneTku u ux sposonus. POpMUPOBAHNE OCHOBHBIX I'PYMI >KUBBIX

opranusmoB. Passutue >xu3HM Ha 3emuie no spam U nepuoaam. Karapxeil. Apxetickas u Ilporeposoiickast

spel. llanmeosofickas spa m e€ mnepuoabl: KEMOpPUHCKUH, OPHOBUKCKWH, CHIYPUICKHHA, IEBOHCKUH,

KAMEHHOYTOJIbHBIN, NepMcKkuil. Me3030iickas 3pa U €€ MNepUOAbl: TPHUACOBBIM, HOPCKHI, MEIOBOM.

Kaiino3olickas 3pa u €€ nepuoAbl: NajieOoreHOBbIN, HEOT€HOBBIN, AHTPOTNIOTE€HOBDI.
Tema 7.2. Conepxxanre yueOHOro MaTepuaa OK.01
Cucrema CucremMa OpraHMuYeckoro Mupa Kak oTpaxeHue O3BOMOLUU. (OCHOBHbBIE CHUCTEMATHUYECKHUE IPYIIIbI OK.02
OPraHMYecKOro | OpraHu3MoB. XapaKTepPUCTHKAa KJIMMaTa M TIeoJoruueckux mnpoueccoB. OCHOBHblE STambl 3BOJIOLMU OK.04
Mupa. PAaCTUTENBHOTO U JKMBOTHOrO Mupa. ApomMopdosbl y pacTeHUil M KUBOTHBIX. llosiBneHme, pacuBeT H
IIponcxoxaenue | BbIMUpPaHUE TPYII SKUBBIX OPraHU3MOB. ODBOJIOLMs 4eJoBeKa. AHTPONOJOrus Kak Hayka. PasButue
YeJI0BeKA — MPEICTaBJICHUNH O MPOUCXOXKAEHUU desoBeka. Meronbl u3ydeHus: aHTpornoreHe3a. CXoacTBa U pasivyus
AHTPOMNOreHes3 4yenoBeka M OKUBOTHBIX. CHcTeMaTH4yeckoe TMOJIOKeHHe dYenoBeka. JIBwkymue cuibl ((axTopsl)

aHTpororeHe3a. HacnencrBeHHas: HI3MEHYMBOCTb M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH,

WU3TOTOBJICHUE OPYAUN TPYAa, MBILIJIEHUE, PEYb
Tema 7.3. Conepxxanne yueOHOro MaTepuaa OK.01
OcHoBHBIE OcHOBHbIE CTaAMM U BETBU D3BOJIOLUU 4YeJlOBeKa: aBcTpajonureku, Yenosek ymenbidl, Yenosek OK.02
CTaAHH npsaMoxonsamui, Yenosek HeanaepranbCkuii, YenoBek pa3yMHbI CcOBpeMeHHOro tuma. Haxogku OK.04
IBOJIIOLIUH HCKOTIA€MBbIX OCTAHKOB, BPEMsI CYIIIECTBOBAHUS, O0OJIACTh pacpoCTpaHeHus, 00BbEM rOJIOBHOTO MO3ra, 00pas
YeJI0BeKa KU3HH, opyaus. Uemoseueckue packl. OCHOBHBIE OONBILINE pachl: €BpONEOHIHAs (eBpa3uiicKas), HErpo-

aBCTpaJiouHas (3KBATOpPHAIbHAS), MOHTOJIONIHAS (a3UATCKO-aMepPUKaHCKast). UepThl MPUCTTOCOONIEHHOCTH
MpeICTaBUTENEH YeIOBEYECKUX Pac K YCJIOBHSIM CyllecTBoBaHMs. EMUHCTBO uejoBedeckux pac. Kpurtuka
pacuszma

IIpakTueckoe 3ansTHe

18




IIpakTrueckoe 3ansTHe NelO. ITpucnocoOJEHHOCTb 4YeNOBEKAa K Pa3HBIM YCIOBUSIM cpenbl. Brusiaue
reorpauyecKoi cpenbl Ha MOP(HOJIOTHIO U (PU3HUONIOTHIO YeJIOBEKA.

Pa3nen 8. Opranusmel u oKpyxkamas cpeaa 4
Tema 8.1. Conep:xanne yueOHOro MaTepuaa 2 OK.01
JKogaorus Oxonorus Kak Hayka. 3ajaud M pasfenbl 3KOJOTHU. MeTonbl 3KOJOTMYECKHUX HCCIENOBaHMM. OK.02
KaK HayKa. DKOJIOTHYECKOEe MHPOBO33PEHHE COBpeMeHHOro uenoBeka. Cpenpl OOWTaHUS OPraHU3MOB. BOJHAS, OK.04
Cpenbl KU3HH. HA3€MHO-BO3JyIIIHAs, TMOYBEHHAs, BHYTPUOPTaHM3MEHHas. Jkojormdeckue ¢akropol. Kiaccudukamms OK.07
IKOJIOTHYECKHEe | SKOJIOrn4ecknx (akTopoB: abuoTHdecKHe, OMOTHUECKHWE W AHTPOINOreHHble. J[eHCTBHE SKOJOTMYECKHX
paxTops! (akTOpOB Ha OpraHU3MbL AOHOTHUECKHE (DAKTOpPBI: CBET, TEMIIEPATypa, BIAKHOCTb. DPOTOMEPHOAM3M.

[Ipucnocobnennst OpraHu3MoB K JeHCTBHIO aduoTtudeckux (akTopoB. buojormueckne pUTMBL

buornueckue dakropel. Bumbl OMOTHYECKHX B3aMMOAEHCTBHI KOHKYPEHLIMS, XUIMHIUECTBO. Ilapasurusm,

MYTyaiu3M, KOMMEHCAJU3M (KBAPTHPAHCTBO, HAXJIEOHWYECTBO), aMEHCAU3M, HEUTpaU3M. 3HAUYCHHE

OMOTHYECKUX B3aUMOJEHCTBUIN /JIs1 CYIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. Conepxxanre yueOHOro MaTepuaa 1 OK.01
IKOJOrHYeCKHe | DKOJOTHYECKHE XapakTepuCTUKU mnonyssinud. OCHOBHBIE TIOKA3aTeNd TMOMYJSIUHA.  YHCISHHOCTb, OK.02
XAPAKTEPHCTHK | IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauus. JMHAMUKa YHCIEHHOCTH MOMyJALUU U €€ OK.04
H NOMYJISAINHH peryJsanus OK.07

[IpakTuueckoe 3aHsATHE 1

IIpakTueckoe 3ansatue Ne 11. Iloacuér nioTHOCTH NOMyISILUI Pa3HBIX BUIOB PACTEHU.
Pa3zgen 9. CoolmecTBa 1 3K0JI0rHYECKHE CHCTEMbI 10

OK.01

Tema 9.1. Conepxxanne yueOHOro MaTepuaa 1 OK.02
CoobOmecTBa CoobmecTBo oprann3mMoB — 6uoneno3. CTpyKTypsl OMOLIEHO3a: BUAOBAs, TPOCTPAHCTBEHHAS, TPOpUIECKast OK.04
OpPraHu3MoOB, (mumeBas). Bunbl-nomunantel. Cesizn B OHOLIEHO3e. DKOJOTHYeCKUe CUcTeMbl (3kocucTemsl). [TonsTie 00 OK.07
IKOCHCTEMbI sKocHucTeMe U OuoreoueHo3e. PYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBL MPOAYLEHTHI, KOHCYMEHTHI, K 1.1

penyueHTel. KpyroBopoT BeLIeCTB M IOTOK HEPrUM B 3KocucTeMe. Tpodudeckue (NMUIIEBHIE) YPOBHU MK 1.2

skocuctembl. [lumesble nermn u cern. OCHOBHBIE TOKa3aTeIM 3KOCHUCTEMBbL. OHOMAacca, NPOIYKLHUSL.

DKOJIOTHYECKHE MUPAMUIbL MPOAYKILUH, YUCIEHHOCTH, Ornomaccel. CBOWMCTBA HKOCHCTEM: yCTOHYHUBOCTD,

camoperysius, pa3sutue. Cykueccust
Tema 9.2. Conepxxanne yueOHOro MaTepuaa 1 OK.01
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Ipupoaubie . . OK.02
KOCHCTEMBI [IpuponHbIe 3KOCUCTEMBI. DKOCHCTEMBI PEK B 03€p. DKOCHUCTEMa XBOWHOTO WIJIM LIMPOKOJMCTBEHHOTO JIeCa. OK 04
AHTpPOIIOT€HHBbIE 3KOCHCTEMBL. ATPO3KOCHUCTEMBL. Y POOIKOCUCTEMBI. BHOJIOTHYECKOe U XO3SHCTBEHHOE OK. 07
3HaYEHHE arpo’kocucTeM U ypOoskocucreM. bruopasnHooOpasue kak (akTop YCTOHUHMBOCTH 3KOCHUCTEM. HK. L1
CoxpaneHue OHOJIOrHYECKOro pasHOoOpaszus Ha 3emiie '
K 1.2
Tema 9.3. Conepxxanne yueOHOro MaTepuaa OK.01
f;:ﬁci)ﬂe:;a; Yuenune B. 1. Bepranckoro o 6uocdepe. ['panuibl, coctaB u cTpykrypa Ouochepsl. JKuBoe BEIecTso U 8?8421
SKOCHCTeMA ero ¢ynkumu. OcobernHoctu Ouochepbl kKak TNOOATBHOW 3KOCHUCTEMBI. J[MHAMUYeCKOoe paBHOBECHE U OK .07
Semm obparHas cBsi3b B Ouocepe. KpyroBopoTsl BelecTs U OHOr€OXUMHUYECKHE HUKJIBI 3JIEMEHTOB (yTriiepona, K 1.1
a30Ta). 30HaANBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIH K 12
Tema 9.4. ITpodeccHOHATBbHO OPUEHTUPOBAHHOE COEPIKAHUE OK .01
Bousinue YenoseuecTBO B Onochepe 3eMin. AHTPONOreHHbIE U3MEHEHUsT B Ouochepe. I obanbHbIE KOIOTHYECKHIE OK.02
AHTPOMOTEHHBIX | 1hoGnembl. CoCylecTBOBaHUE MPUPOIbl M yeloBedecTBa. CoxpaHeHue OHOpasHOOOpasMsi Kak OCHOBA OK.04
}akTopos Ha ycroiunBocTd  Ouochepbl. OCHOBA PALMOHAJIBLHOTO YIPABJIEHUs TNPUPONHBIMU PECYpPCaAMH M HUX OK.07
Guocdepy MCTIOJb30BaHue. J[OCTHKEHUsSI GUONIOTUM U OXPaHa TPUPOJIbI IK 1.1
IIpakTueckoe 3ansTHe IK 1.2
IIpaktuyeckoe 3ansatue Nel2. OTxonbl NPOU3BOACTBA.
Tema 9.5. [IpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE OK.01
Bausinue 3nopoBbe U ero cocrapisouue. PakTopbl, MOJOKUTENBHO W OTPULATENIbHO BIUSIOLIUME HAa OPraHU3M OK.02
COLIHAJIbHO- gyenoseka. [IpoOneMa TEXHOTEHHBIX BO3NEHCTBHH Ha 340POBbE 4YEJOBEKA (DJIIEKTPOMArHUTHBIE IO, OK.04
JKOJOTHYeCKHX | ObITOBas XMMHsA, W30BITOYHBIE INYMBI, paAHallUs W T.IL). AmanTauus OpraHu3Ma 4YejioBeKa K (pakTopam OK.07
(¢paxTopos Ha okpykaromel cpenpl. IlpuHuumnel (GopMupoBaHHUS 3I0pOBbECOEperaromero mnopeaeHus. Pusnueckas IIK 1.1
310pOBbLE AKTHUBHOCTb U 340POBbE. bHOXUMHUYECKHE aCIIEKThI PALIMOHAIBHOIO MUTAHUS IIK1.2
Yea0BeKa JlabopaTopHble 3aHATHS
Jlaboparopubie 3ansaTust Ne3. Biusinue abnotndeckux (pakTopoB Ha YEJIOBEKa.
Pa3znen 10. Cesiekunsi OpraHu3MoB, OCHOBBI OHOTEXHOJOTHH
Tema 10.1. Conepxxanne yueOHOro MaTepuaa OK.01
Cenexuust Cenexiusi Kak Hayka W Tporecc. 3apokaeHHe celekiuu u noMectukanus. Yuenue H. M. Basumosa o OK.02
KaK HAYKa H LIEHTPaxX MHOT000pa3usi M MPOUCXOKACHUS KYJIbTYPHBIX pacTeHui. L[eHTpBI MpOUCXOKACHUS TOMALTHUX OK.04
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OK.07

npouecc *kuBOTHBIX. CopT, nmopona, mraMM. CoBpeMeHHble MeTOAbl celeKUuu. MaccoBblli U HMHAMBUAYaJIbHbIN
OTOOPBI B CENEKLMH PacTeHUH U JKMBOTHBIX. OLleHKAa SKCTepbepa. BIM3KOPONCTBEHHOE CKpPELIMBAHUE — IIK 1.1
uHOpunuHr. Ywncrtas nuHus. CkpeumBaHWe 4YHCTHIX JuHUR. [ereposuc, wmm rubpupHas cuia. IIK 1.2
HeponcreenHoe ckpemuBanue — aytOpunuur. Otnanénnas rudpunusanust 1 e€ ycnexu. McKycCTBEeHHBIN
MyTareHe3 U MOJy4deHHe MOJUIMIOU0B. JlocTHXKeHHs CeNeKLIUN PacTeHUH, >KUBOTHBIX U MUKPOOPTaHHU3MOB
Tema 10.2. Conep:xanne yueOHOTO MaTepuaa 1 OK.01
OcHoBbI BuortexHoNoOrus Kak OTpacib NPOU3BOACTBA. | €HHast WHKeHepus. JTanbl co3nanus pekomOnHanTHoH JIHK OK.02
OMOTEeXHOJIOTHM | M TPAaHCT€HHBIX OpraHu3MoB. Kierounas wumxeHepus. KierouHele KyJabTypbl. MUKpPOKJIOHAJIBHOE OK.04
pasMHOXXeHUEe pacTeHuil. KioHMpoBaHHE BBICOKONPONYKTUBHBIX CEJbCKOXO3SIIICTBEHHBIX OpPraHU3MOB. OK.07
Oxonoruueckue u 3tndaeckue npodaemsl. [ MO — reneTndecku MOAU(PHULIUPOBAHHBIE OPTaHU3MBI MK 1.1, IIK 1.2
Tema 10.3. [IpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE 2 OK.01
buorexnonorun | OCHOBHBIE HAIpPAaBICHHUsS COBPEMEHHOW OMOTEXHOJIOTMU B NMPOGECCHOHATBHON NEeSTeNIbHOCTH YeJIOBEKaA. OK.02
B KH3HH H Mertonel OuorexHomorun. OOBEKTHl OMOTEXHOJOTMU. JTHKA OHMOTEXHOJOTMYECKMX W TEeHETHUYECKHX OK.04
npodeccuu sKcriepuMeHTOB. [IpaBuia moncka u aHanu3a OMOIKOIOTHYECKON HHPOPMALIMK U3 PAa3IMYHBIX HCTOYHUKOB OK.07
(HayuHas u yueOHO-Hay4YHAs TUTEPATypa, CPENCTBA MaccoBOl MH(popmMarun, cetb UHTepHET U Ipyrue) MK 1.1, IIK 1.2
IpakTrdyeckoe 3aHsATHE 2
IIpakTrueckoe 3ansTre Ne 13-14. Keficel Ha aHanu3 WHPOPMALMU O HAYYHBIX JOCTHXKEHHMSAX B 00JacTH
TEHETHYECKUX TEXHOJIOTHH, KJIETOYHOW WH)KEHEPUH, NHINEBbIX OHOTeXHONOrui. 3ammura Keiica:
MIPEACTABJICHUE PE3YJbTATOB PELICHUs KEHCOB
Pazpen 11. Pemenue keiicoB B 00.1acTH 0HOTEXHOJI0THil 6
Tema 11.1. [IpodeccroHanbHO OPUESHTUPOBAHHOE COMEPIKAHUE 1 OK.01
buorexnonorun | PazButne mnpoMBIIUIEHHOH OWOTEXHOJOTMH W €€ NPUMEHEHHWE B JKU3HHM 4YeJIOBeKAa, MOUCK U aHaIu3 OK.02
B UHpOPMALUK U3 PA3IMYHBIX UCTOYHHMKOB (HaydHas M yueOHO-HAay4Has JUTEPaTypa, CPEICTBa MacCOBOM OK.04
npombllLIeHHOC | nHQopMarun, cetb MUHTEpHET U npyrue) OK.07
TH [IpakTuyueckue 3aHsITHs 5 IK 1.1
[paktuueckue 3amsitust Ne 15 Kelickl Ha aHanmu3 wuHQOpMANMK O Pa3sBUTHU  [POMBIILIEHHOM IK 1.2
OMOTEXHOJIOTHHA.
Ne 16 3ammra kelica: mpeacTaBIeHUE PE3yJIbTATOB PEIICHUS KEMCOB (BBICTYIUICHUE C MPE3EHTAIHEH )
IIpomexxyTouHast arrecTanusi B popme a1 pepeHIIHPOBAHHOIO 3a4€TA
Bcero: 72
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3. YcioBust peajau3anuu NporpaMmbl y4eOHOI JTUCHUIIIHHbI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATEPHAIBbHO-TEXHUYECKOMY
o0ecrevYeHHu10

Peanuzaimss nporpaMmbl  AUCIHUIUIMHBL  TPeOYET HaM4us Y4eOHOTO
KaOWHETA PKOJIOTHS, OCHAIIICHHOTO B COOTBETCTBUU ¢ mpuiioskenrem 7 OIMTOIN.

3.2. UnpopmannoHHoEe 0o0ecnedeHue 00y4eHus

JUis  peanuzanmu  nporpaMMbl  OMOMMOTEUHBIH  (POHJ 0Opa3zoBaTEILHOM
OpPraHM3alAK JOJKEH MUMETh MEYATHBIE W/WIHM 3JIEKTPOHHBIE 00pa30BaTENbHbIE U
WH(OPMALMOHHBIE  PECYPChl, PEKOMEHIOBAaHHBIE JJIi  MCHOJB30BAHUS B
00pa30BaTeNbHOM MPOLIECCE, HE CTAPILE MATH JIET C MOMEHTA U3/IAHUS.

3.2.1. OCHOBHbBIE JIEKTPOHHBIC H3AAHHS :

1. buosorus. 10-11 knacc (yrnyOaeHHBIA yPOBEHb): YUEOHUK JUISl CPEAHETO
obmero oOpazoBanus / B. H. Speirun [1 ap.]; nox oOwmel pemakiueid B. H.
Speiruna. — 2-¢ u3n. — Mocksa: UzparensctBo [Opaiit, 2022, — 357 ¢. —
(Hapoanoe npocsetenue). — [SBN 978-5-534-15630-0. — TeKCT: 27€KTPOHHBIN

// O6pazoBarenbHas matgopma Opaiirt [caliT]. — URL:
https://urait.ru/bcode/509241

2. buonorus: y4yeOHMK WM MPAKTUKyM JUIS CPEAHEr0 MPo(ecCHOHATBHOTO
oOpazoBanus / B. H. Slpeirun [u ap.]; nox penakuueit B. H. Slppiruna. — 2-¢ u3n.
— Mocksa: WMznarensctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonansHoe
oOpazoBanme). — ISBN 978-5-534-09603-3. — TekcT: 3JIEKTPOHHBIA //
O6pazoBarenbHas miargopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/489661
3.2.2. JIonoJIHUTE/IbHbIE HCTOYHHUKH
1. O6yxos, JI. K. buosorus: KJIeTKd U TKaHU: y4eOHOE MOCOOME AJII CPEIAHErO
npogeccnonansHoro odpaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢
u3l., nepepad. m gon. — MockBa: MznarensctBo HOpaiit, 2022, — 358 ¢. —
(ITlpodeccuonansioe oOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aneKkTpoHHbI //  OOpazoBarenbHas mmiatgpopma FOpait [caiit] — URL:
https://urait.ru/bcode/494034
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4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB OCBOCHHS YH4COHO TUCUMILIHHBI

KOHTpOJIL H OICHKA PACKPBIBAIOTCA YCPC3 TUCHUILNIMHAPHEIC PC3YJIbTAThI,
YCBOCHHLIC 3HAHUA N HpI/IO6peTeHHBIe CTyACHTaAaMH YMCHHMs, HAIIPABJICHHLIC Ha

(dhopMupoBaHre 00IUX U MPOPECCUOHATBHBIX KOMIETEHITUH.

Koa u HaumenoBanue gpopmupyembix
KOMITeTeH LMK

Paznen/Tema

®DopMBbI U METOABI
KOHTPOJISI M OLICHKH
pe3yJbTAaTOB
o0yueHust

OK 01. Beibupare crocobbl peuieHus
3amad npodeccHoHaIbHON
OEATENIbHOCTH  NPUMEHUTEJBHO K
Pa3IHYHBIM KOHTEKCTaM

Tembi 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-63, 7.1-7.3,
8.1,82, 9193,

9. 4I1-o/c , 9.5II-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1I1-0/c

OK 02. Hcnosnb3oBaTb COBPEMEHHbIE
CpeACTBa MOUCKA, aHATN3A

U MHTeprpeTanuy HHPOPMALHH,

U MH(POPMALIOHHBIE TEXHOJOTHUH IS
BBITIOJIHEHHS 33124 MTPOeCCHOHATTBHOM
OESTeIbHOCTH

Tembi 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-54,6.1-63,7.1-
73,8.1,82,9.1:93,

9. 4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

OK 04. O¢pdexruBnO
B3aUMOJEIcTBOBaTh W paboTath B
KOJIJIEKTUBE U KOMaH/e

Tembi 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-63, 7.1-73,
8.1,82, 9193,

9. 4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

OK 07. CopeiicTBOBaTh COXPAaHECHHIO

OKpY KaroLIen cpeasl,
pecypcocOepeKeHHIo, MPUMEHSITh
3HAHUA

06 U3MCHCHHUU KJIMMAaTa, MNPUHIUIIBLI
OepesKIMBOro NIPOM3BOJICTBA,

s¢pexTuBHO AeCTBOBATD
B YPE3BBIYANHBIX CUTYALIUAX

Tembt 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-54,6.1-63, 7.1-
73,8.1,82,9.1:93,

9. 4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

IIK I.1. DKCITyaTHPOBaTh
JKEJIE3HONOPOKHBIN MOABHKHON COCTaB
(0 BUIaM TOZIBIKHOTO COCTABA).

IIK 1.2. IIpoBoauTh TEXHUUYECKOE
o0CITy)KUBaHHE u PEMOHT
KEJIE3HOJOPOKHOIO MOJIBUKHOTO
COCTaBa B COOTBETCTBUU c
TpeOOBaHUAMU TEXHOJIOTUYECKUX
IPOLIECCOB.

Tembi 94,95, 103, 11.1.

OO6cyxneHue mo
BOIIPOCAM JIEKLIUU
Paspabotka rioccapust
3anonaHeHue
CPaBHUTENbHBIX
Tabmn
Tectuposanue
YcTHBII onpoc
JIMKTaHT Ha
UCTIONIb30BaHUE
apryMEHTOB,
Ounonornyeckoi
TEPMUHOJIOTUH U
CHUMBOJIHKH
HWnnusuayanpHas
CaMOCTOSITENTbHAS
paboTta
Ilpencrasnenue
Pe3yJIbTaTOB
NPaKTUYEeCKUX padoT
KoHnTponbHbIe paboTh
3amuTa TBOPUECKUX
pabot

3amura
WH/IUBUAYaJIbHBIX
MIPOEKTOB
Brmonnenue 3ananuii
MIPOMEKYTOUHON
aTTeCTalnu
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