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PACCMOTPEHO COI'TACOBAHO

Ha 3acenanuu [{K o0meodpa3oBaTenbHbIX, 3aMm. qupektopa no YMP
€CTECTBEHHOHAYYHBIX

Y TYMaHUTAPHBIX JTUCIUILIAH

[Iporpamma yueOnoit aucrurmuiuael OOJ/.11 buonorusi paspaboTtaHa B COOTBETCTBUHU C
npukazoM MunuctepcrBa o0pasoBanus u Hayku Poccuiickoit ®enepanuun ot 17 mas 2012 roga
Ne 413 «O06 ytBepxkaeHuu (enepaabHOr0 TOCyIapCTBEHHOIO O0pa30BaTeNbHOrO CTaHJApTa
cpeaHero oOmiero o0pa3oBaHUs(C M3MEHEHHSIMH M JIOTIOJIHEHHSIMH) M 3apETUCTPUPOBAHHBIM
MunucrepctBoM toctuniuu Poccuiickoit @enepanuu 7 urons 2012 roga (Perucrpanuonnsiii No
24480), B cooTBeTCTBUU C TpeOoBaHMsIMHI DeepatbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHaapTa CpeAHero MpogecCHOHATBHOIO 00pa30BaHUs MO CIEUUAIHLHOCTH MO CHEIHATLHOCTU
19.02.12 TexHonoruss NPOAYKTOB NUTAHUS >KUBOTHOIO IPOUCXOXKICHUS, YTBEPXKIACHHbBIN
npuka3zomM MunucrepctBa npocsemienuss PO ot 18 mas 2022 r. Ne 343 u 3apeructTpupoBaHHOTO
MunucteperBom toctuimu Poccuiickoit @enepanuu 21 urons 2022 r. (Perucrpanuonssiii Ne
68942), na ocnoBanuu IIpumepHoii paboueil mporpaMmbl 0011I€00pa30BATEIBHON AUCIUILIHHEL
«buonorum» st mpoeccHoHANBHBIX 00pa30BaTENbHBIX OpraHu3anui, papadboranHoin ®I'EOY
AIIO «UHcTuTyT pa3Butus npodeccnoHanbHOT0 00pa3oBaHus» (0a30BbIl YpOBEHb BapuaHT 1)
(mpotokon Nel4 ot 30.11.2022r.).

Opranuzanusa-pa3padoTyukK:
['ocynapcTBeHHOE OFOKETHOE TTPO(hEeCCHOHATTFHOE 00pa3oBaTeIbHOe YUpexkaeHne MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KOImemK»




COJAEP)KAHHUE

. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
YYEBHO# JUCHMUILINHBI

CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIIUILINHBI
. YCJIOBUA PEAJIM3AIIMA YUYEBHOM JUCIUATLIIMHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIATLIAHBI

41

43



1. OBIIASA XAPAKTEPUCTHKA PABOYEM [TPOI'PAMMBI YUYEBHOM
JUCIHHUIIJINHBI
«001y.11 BuoJsorus»

(HaMMEHOBaHKE JUCIIUTLTHHBI)

1.1. MecTO TUCUMILIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbi:

Vuebnas gucuumumbHa «OOJy.11 buonorus» sBisercs o00sS3aTENbHOW YacThIO
00111€00pa30BaTEILHOTO0 IMKJIa OCHOBHOH 00pa30BaTeNbHONW MpOrpaMMbl B COOTBETCTBUHU C
OI'OC CIO mno cneumansHoctd 19.02.12 TexHonorus mNPOAYKTOB MUTAHUS IKHUBOTHOTO
IPOMCXOXKACHUS.

1.2. leas ¥ IuIaHMpyeMble Pe3yJbTAThl OCBOEHUS TUCHMIIUHBI:
1.2.1. eap AUCHUILIHHDBI
Copep:xanue nporpaMmMbl 00111€00pa3oBaTeIbHON AUCIUILIINHBI «bHoIorusy HarpaBiIeHo

Ha JIOCTH>KCHUE pe3yIbTaTOB ee U3y4YeHUs B COOTBETCTBUU
¢ tpeboBanusimu ®I'OC COO ¢ yyetom npodeccuonanbHoi HanpasieHHoctu GI'OC CIIO.
Hens wu3ydenuss aucuuiiuHbl «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHUE

00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JIEUCTBUN B
OTHOIIEHUH OOBEKTOB )KMBOU MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.
JlocTkeHre TeNMd  M3Y4YeHHS JUCHHMIUIMHBI «buonorus» Ha 0a30BOM ypoOBHE
oOecrieunBaeTcs pelieHrueM CIEeAYIOIMUX 3a1ayu:
. OCBOEHHE OOYYAIOIIMMHCS CUCTEMBbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHaXx, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIAX, CITy>Kalux OCHOBOH
st QOpMHUpPOBaHUS ~ TPEICTABICHUM O  €CTeCTBEHHO-HAy4YHOM  KapTHMHE  MHDPA,
0 METOJIaX HAyYHOTO IO3HAHWS, CTPOCHHH, MHOTO0OOpa3sHH W OCOOCHHOCTSIX >KHBBIX CHCTEM
Pa3HOr0 ypOBHSI OpPraHM3alMH, BBIIAIOIIMXCA OTKPBITHUSX U COBPEMEHHBIX HCCIEIOBAHUSX B
OuoJioruu;
. ¢dbopmupoBanue y o0yyJaronmxcs M03HABATEJIbHBIX, MHTEJUJIEKTYJIbHBIX
U TBOPUYECKUX CIIOCOOHOCTEM B TMpOIECce aHajau3a JaHHBIX O TMyTIX pa3BUTHUS
B OMOJIOTUM HAYYHBIX B3IUIAJIOB, UAEH M TIOJXOJ0B K U3YUYEHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS
OpraHU3aINY;
. CTAaHOBJICHHE Yy oOydJarommxcsi oOImel KyJbTypbl, (QYHKIHOHAIHHOM TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SIBJICHHS OKPYXKAIOIIETO MHpa KUBOM MPHUPOIBI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;
. (dbopmupoBaHre y 00Yy4YaIOIUXCS YMEHUN HWILTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HaHUM B NPAKTHUYECKOM JAEATEIBHOCTH YEJIOBEKAa, PA3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTUA;
. BOCITUTAHUE YOSKIEHHOCTH B BOBMOXKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOU
MPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COONIOEHUs ITUYECKUX HOPM MpU
MIPOBEJCHUHN OMOJIOTUYECKUX UCCIICTIOBAHMI;

o OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TOBBILICHUS] YPOBHS SKOJIOIMYECKOMN
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
. IPUMEHEHHE TPHOOPETEHHBIX 3HAHUM M yMEHMH B TIOBCEAHEBHOM  KM3HHU

JUIE OLIEHKW TIOCIIEACTBHN CBOEH EATETHHOCTH IO OTHONICHWIO K OKpYKalollel cpene,
COOCTBEHHOMY 3710POBBIO, 00OCHOBAaHHUE U COOIIOJIEHHE MEP MPOPHIAKTUKY 3a00JI€BaHUI.

1.2.2. Ilnanupyemblie pe3y/ibTaTbl 0CBOEHHS 0011€00Pa30BATEILHON JUCIMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme wommerenmmu (mamee — OK) wu  mpodeccroHanmbHbIE  KOMIETCHITUH
(manee — IIK) ®I'OC CIIO B CcOOTHECEHWH C JHYHOCTHBIMH, METalpPeIMETHBIMH
U TpeIMeTHbIMM  pe3ynbTaraMu  oOydeHus OazoBoro ypoBHs (nmanee —  IIPO)

@I'OC COO npencrapiieHbl B Ta0IULE:



Koa u HamMeHOBaHHe
topmupyembIx
KOMIIeTeHIIU I

l'[.naﬂnpyeMble pe3yjabTaTbl 0CBOCHUSI JTUCHHUIIVIMHBI

Oo0mme

JAucuunjinHapHbIe

OK 01. Beibupats
CHOCOOBI pelIeHUs
3amaqy
poheCCUOHANTBHOMN
JeATeHOCTH
HNPUMEHHUTEIIEHO K
Pa3IMYHBIM KOHTCKCTaM

JIn4HOCTHBIE PE3YJbTAThl  JOJKHBI
TPYJIOBOT'O BOCTIUTAHHUS:
- TOTOBHOCTH K TpYIY,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTHUBHOM NEATEIBHOCTH TEXHOJIOTHYECKON U
COIMAJILHOW HANPABIEHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,
IUTAHUPOBATD

¥ CAMOCTOSITEIILHO BBITIOJHATE TAKYO JICITEILHOCTS;

- HHTEpeC K pa3iauuHbiM cdepaMm mpodeccrnoHanbHOI
JESTCIILHOCTH.

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:

OBnajicHWe YHHUBEPCAIBHBIMU YYCOHBIMH ITO3HABATEIIHHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

OTpaXaTb B YaCTH:

OCO3HAHUE LECHHOCTH MaCTCPCTBa,

- CaMOCTOSITENILHO  (OPMYJIMPOBAaTh W  aKTyalIM3UPOBATh
npoOJieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIUBATh CYIIECTBEHHBIT MPHU3HAK
1501051 OCHOBAHUA JJIA CpaBHCHHA, KJ'IaCCI/I(l)I/IKaIII/II/I

1 0000IIeHMS;
- ONpeneNaTh ICIU JEITeIbHOCTH, 3a7aBaTh IMapameTpbl U
KPUTEPHH UX JOCTHKCHHUSI,

- BBIABJIATH 3aKOHOMCPHOCTHU u MIPOTUBOPCUUS B
paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCHUTbH KOPPCKTUBELI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHC PE3yJIbTaTOB OCIIAM, OLICHUBATH pUCKHU

MHOCJIENCTBUN IEITEILHOCTY,
0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

I[TP6 1. ChopmMupoBaHHOCTH 3HAHUH O MECT€ U POJIH
ouosorun B cucreMe HAy4HOTO 3HAHUS,
(GYHKIIMOHATIBHOW TPaMOTHOCTH 4YEJIOBEKa JJISi PeLIeHUs
’KU3HEHHBIX MTPOOJIEM.

I[IP6 2. CdopmMupoBaHHOCTb YMEHHUS pPaCKpbIBaTh
COJECpKaHWE  OCHOBOIIOJIATAIOIIUX  OMOJIOTHYECKUX
TEPMHHOB U TOHSTHH: >KWU3Hb, KIIETKA, TKaHb, OpraH,
OpraHu3M, B, MOIYJSIUSA, SKOCHCTEMa, OHOLEHO3,
ounocdepa; meTaboau3M (0OOMEH BEIIIECTB U MIPEBPAIICHUE
DHEpPIuu), TOMeOocTa3 (caMoperyisiius), OHOCHHTE3
Oenmka, CTPYKTypHash OpraHH3alUsi JKUBBIX CHCTEM,
JCKPETHOCTh, CaMOPETYJISIIUS, CaMOBOCIIPOM3BE/ICHHE

(penponyKuus),  HacleICTBEHHOCTb,  W3MEHYUBOCTb,
OHEPro3aBUCHMOCTh, POCT H pa3BUTHE, YpPOBHEBas
OpraHu3anus.

I[IP6 3. CdopMUPOBAHHOCTb YMEHMSI PacKpbIBaTh
COJepKAHWE  OCHOBOIOJIATAlOIIUX  OMOJOTHYECKUX
TEOpPUA W  THUIOTE3:  KJIETOYHOM, XPOMOCOMHOM,

MYTaHHOHHOﬁ, 3BOJ'IIOI.IHOHHOI>1, MMPOUCXOKACHUA KHU3HU
" 9€JIOBCKA.

I[TP6 4. CdopMHPOBaHHOCTP YMEHHUS pacKpbIBaTh
OCHOBOITOJIATAIONINE  OWOJIOTMYECKHE  3aKOHBI WU
3akoHoMepHoctu (I. Mennens, T. Moprana, H.U.

BasuioBa, 3. I'ekkens, @. Mromepa, K. bapa), rpanuist
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM.

[IP6 5. IIpuobOpereHue ompiTa MPUMEHEHUS OCHOBHBIX
METOJIOB ~ HAy4yHOIO IIO3HAHMS, MCIOJb3YEMBIX B

- BJIAJIETH HaBBIKAMHA y4eOHO-UCCIIEA0BATEILCKON | OMOIOTHN: HAOJIOACHUS W ONMUCAHUS JKUBBIX CHCTEM,
Y TIPOEKTHOM e TEIILHOCTH, HABBIKAMU pa3pelleHs Mpo0IeM; | IPOIECCOB u SIBJICHHI; OpraHu3aluu
- BBISIBIISTH MPUINHHO-CIIEJICTBEHHBIE CBSI3U | U MIPOBEACHUS OMOJIOTUYECKOTO JKCTIEPUMEHTA,




M aKTyaJu3upoBaTh  3aJady,  BbIABUraTh  THIIOTE3Y
€€ pellleHus, HAXOIUTh apryMEHTHI ISl JOKa3aTelIbCTBA CBOUX
YTBEPKICHHM, 3aaBaTh TapaMeTPbl U KPUTEPUH PEIICHUS;

- aHaJM3UpOBATh IIOJIyYEHHbIE B XOJE€ pEIICHUSA 3aJayu
pe3yibTaThl, KPUTUYECKHM OLIEHUBaTh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIAH pPEHICHUS MPOOJIEMBbI C YYETOM aHaau3a
UMEIOLINXCSA MaTEepUaIbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;

--  YyMeTb TEPEHOCUTh 3HAaHUS B  [O3HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- YMEThb HWHTEIPUPOBATH 3HAHUSA W3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJBUTaTh HOBBIC
MOJIXO/IbI U PELICHUS

nacu, Inpeajiaratb OpUTIHHAJIbHBIC

BBIIBIDKCHUSI TUIOTE3, BBISBICHHS 3aBUCUMOCTU MEXKIY
UCCJIETyeMbIMU BEIMYMHAMH, OOBSICHEHHS IMOJyYEHHBIX
pe3ynbratoB W (OpMyIHpOBaHUS ~ BBIBOJOB  C
MCIOJIb30BaHUEM HAYUYHBIX MOHSATHUH, TEOPUN U 3aKOHOB.
I[MP6 6. CdopMUPOBAHHOCTH YMEHHUS  BBIACIATH
CYILIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT,  OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpraHU3MOB, BHJOB, OHOIr€OLEHO30B M DKOCHUCTEM;
0COOCHHOCTH MIPOIIECCOB obMeHa BEIIIECTB
U TpeBpallleHUus SHEPruu B KIETKe, (HOTOCUHTE3A,
TUTACTHYECKOTO u HHEPTEeTUIECKOTO oOMeHa,
XeMOCUHTE3a, MHTO03a, MeHo03a, OIUIOAOTBOPEHUS,
pPa3BUTUS U PA3MHOKCHHUS, WHIUBUAYATHHOTO PA3BUTHS
opranu3ma (OHTOTeHe3a), OOpbOBI 3a CYyIICCTBOBaHUE,
€CTECTBEHHOTO orbopa, BUI000pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHus,
BIIUSHUSL KOMIIOHEHTOB 3KOCHCTEM, aHTPOMOTEHHBIX
W3MCHEHMII B  DKOCHCTEMaX CBOE€Hl  MECTHOCTH,
KpyroBOpOTa BEIIECTB U TMPEBpAlllEHUE OJHEPruu B
ouocoepe.

I[IP6 7. CdopMHUPOBAaHHOCTh YMEHHUS HPUMEHSTH
MOJTyYCHHBIC 3HAHHS JUISI OOBSCHCHUS OMOJOTHYCCKHX
MPOLIECCOB U SIBICHUHN, UISI TPHUHITHS MPAKTHUYECKUX
pelieHnii B TOBCEHEBHOM JKU3HU C IEJIbI0 00ecTieueHus
0€30macHOCTH ~ CBOET0  3JI0pPOBbSI M 370pOBbs
OKPY’KaIOIINX JIIOJIeH, COOII0JIeHUs 30pOBOTO oOpasza
JKU3HU, HOPM TPAMOTHOTO TIOBEIEHHUS B OKpY Karolen
NPUPOJHON  cpele;  TOHMMaHWe  HEOOXOIMMOCTH
UCIIONIb30BaHUsl JOCTUKCHUN COBPEMEHHOW OWOIOTHU U
OMOTEXHOIOTHI TSt parroHaIFHOTO
MPUPOIOTIOTB30BAHUSI.

I[MP6 8. CdopMupoBaHHOCTH  yMEHHS  pemiath
OuonoruYeckue 3a7add, COCTaBISATh TE€HOTUIIUYECKUE
CXEMBI CKPEIIWBAHUS JUISI Pa3HBIX THIIOB HACJEJIOBAHUS




MPU3HAKOB Y OPraHU3MOB, COCTaBISITh CXEMBI MEpPeHOCa
BEUIECTB M DJHEPrUHM B SKOCUCTeMax (LEMu MHUTaHUus,
MUIIEBBIC CETH).

I[TIP6 9. CdopmMupoBaHHOCTP yMEHUH KPUTHYECKH
OIICHUBATh WH(OPMAILINIO OMOJOTHYECKOTO COJICPIKAHUS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX
HUCTOYHUKOB (CpeACcTBa MacCcOBOW MH(OpMAIH, HAYYHO-
MOMYJISIPHbIE MaTepUalbl); HHTEPIPETUPOBATh ATUUECKUE
ACTICKTBI COBPEMEHHBIX UCCJICIOBAaHUI
B OHONIOrHH, MEIULIMHE, OMOTEXHOJIOTUH; PACCMATPUBATh
r7100aIbHBIE SKOJIOTUYECKHE MPOOIEMBI COBPEMEHHOCTH,
(dhopMHupOBaThH

10 OTHOIIEHHUIO K HUM COOCTBCHHYIO MTO3HUITHIO.

I[IP6 10. CdopmupoBaHHOCTH YMEHHIl  CO3/1aBaTh
COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE OHOJOrMYeckoid HHPOpMAIUU M3 HECKOIbKHX
HUCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh TMOHSATHHHBIN
anmapat OMOJIOTHH

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPEICTBA
MOWCKa, aHAIIN3A U
HUHTEPIPETAIIUU
uHQOpMAIUH U
WH(POPMAIMOHHBIS
TEXHOJIOTHH JJIs1
BBITIOTHEHUS 337124
poheCCUOHATBHOMN
JICATSIIbHOCTH

JImgyHOCTHBIE PE3YIbTATBl  JOJI?KHBI
HNCHHOCTH HAYYHOT'O ITO3HAHUA:

OTpaxaTb B YaCTH:

-COPMHUPOBAHHOCTHL ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOM
MIPAKTHKH, OCHOBaHHOTO

Ha JMajore KyJbTyp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecCTa B MOJHUKYJITYPHOM MHUpE.

MetanpeameTHbIE pe3ybTaThl T0JKHBI OTPaXaTh:

OBnaseHre YHHUBEpPCAIbHBIMU YYEOHBIMH I103HABaTEIbHBIMU
JEUCTBUSIMU:

B) paboTa ¢ uHpopmaluei:

- BIIA/IETh HaBbIKaMU MOJIy4EHHUS uHpopMaIuu
U3  HCTOYHUKOB  pa3HbIX  THIIOB, CaMOCTOSITEITLHO
OCYLIECTBIIATH IIOUCK, aHAIN3, CHCTEMAaTH3aLIUIO

U UHTeprpeTanuio  MHGOpPMalUu  pa3IMyYHBIX
U GOpM IpeCTaBICHHUS,

BHUI0OB

I[TP6 1. ChopmMupoBaHHOCTH 3HAHUK O MECT€ U POJIHU
ouosiorun B cucreme Hay4YHOT'O 3HaHUS;
(GYHKIMOHAJIBbHOW I'PaMOTHOCTH 4YEJIOBEKa JJISl PELICHUS
KU3HEHHBIX TPOOIIEeM.

I[IP6 7. CdopMupoBaHHOCTb yMEHHUS MPUMEHATH
MOJIyYeHHbIE 3HaHUS Uil OOBSCHEHUS OHOJOTHYECKUX
NPOIECCOB W SIBJICHUU, Ui TIPUHSITHS TPAKTHYECKUX
pelLIeHH B MOBCEHEBHON KM3HU C LIENbI0 0OecreueHus
0€30MacHOCTH  CBOEr0  3/J0pOBbsI U 370POBbS
OKpY’KaIOUIMX JIIOJIeH, COOMI0ACHUsT 370pOBOro o0pasa
KU3HU, HOPM T'PAMOTHOTO TOBEJIEHUS B OKpY’Karoen
OPUPOJHON  cpele;  TNOHMMaHHE  HEOOXOIMMOCTH
WCIIOIH30BAaHUS JTIOCTHKCHUI COBPEMEHHOW OWOJIOTHH W
OUOTEXHOIOT U ISt panroHaIbHOrO
MIPUPOIOTIOIB30BAHUS.

I1P6  10. CdopMupOBaHHOCTb

YMCHI/Iﬁ CO31aBaThb




- Cco3lIaBaTh TEKCTHl B pPa3lIU4HBIX (opMarax ¢ Y4EeTOM
Ha3HA4YeHUs MHPOpMAIMU W LENEBON ayJUTOPHH, BHIOMpas
ONTUMAIIbHYIO (hOpPMY MpEICTABICHHS

¥ BU3yaJIU3allNy;

- OLICHHMBATh JIOCTOBEPHOCTbH, JIESTHTUMHOCTh MH(POpPMALIUH, €€
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THYECKUM HOPMaM;

- UCTIOJIB30BATh CPEACTBA HH(POPMAITMOHHBIX

¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OpraHU3allMOHHBIX  337a4  C
co00IeHuEeM TpeOoBaHUI SPrOHOMHKH, TEXHUKH
0€30IIaCHOCTH, THTHEHBI, pPecypcocOepekeHus, MPaBOBBIX M
THYECKUX HOPM, HOPM MH(OPMALIMOHHOH 0€30MIaCHOCTH

COOCTBEHHBIC THUCHMEHHBICE M YCTHBIE COOOIICHHS Ha
OCHOBE OMOJOTHYECKOH HWH(OpMAIUU W3 HECKOIBKUX
WCTOYHUKOB, TIPAaMOTHO HCHOJIb30BATh IOHSATHUHHBIN
anmapat OMOJI0oTHr

OK 04. DddextuBHO
B3aUMOJICUCTBOBAaTL U
paboTaTh B KOJIJIEKTHBE
Y KOMaH e

JlugHOCTHBIE pe3yibTaThl JOJDKHBI OTpakaTb B YaCTHU:
[IEHHOCTH HAy4YHOT'O MMO3HAHUS: OCO3HAHUE [[EHHOCTU HAy4YHOUN
JIESATEIbHOCTH, TOTOBHOCTh OCYLIECTBJISATH NPOCKTHYIO H
UCCJIEIOBATENILCKYIO  JEATEIIbHOCTh MHAMBHIYyalbHO M B
rpyIe.

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:

OsgnageHue YHUBEpCATbHBIMHU KOMMYHHUKATHBHBIMU
JEUCTBUSIMHU:

0) cCOBMECTHasl I€SITEIIbHOCTb:

- MOHMMAaTh M HCMOJB30BATH IMPEUMYIIECTBA KOMAaHAHOU U
WHIUBUTyJIBHOU PabOTHI;

- MIPUHUMATh e COBMECTHOM JIEATEIILHOCTH,
OpFaHI/I3OBI>IBaTI> nu KOOpI[I/IHI/IpOBaTI) I[GflCT BUA
Mo €€  JOCTHXKEHHMIO: COCTaBIISAThL  IIJIaH  JASHCTBUH,

pacrpenensTh pojy C y4eTOM MHEHUH yYaCTHUKOB OOCYX/IaTh
pe3yJbTaThl COBMECTHON PaOOTHI.

OBnajieHre YHUBEPCATbHBIMH PETYISTUBHBIMH JIEHCTBUAMHU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- TpUHUMATh MOTHBBI W  apTyMEHTHI
IIpY aHaJIN3€ pe3yJIbTaTOB JIEATEIIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JFOACH
Ha OIINOKH;

JIPYTUX  JIIOJEH

[1P6 5. [IpuobpereHue orbiTa MPUMEHEHUS OCHOBHBIX
METOJ0OB  HAy4YHOro IIO3HAHUS, HCIOJIb3YEMBIX B
Ouosiornu: HaONIONEHUS W ONHCAHUS IKHUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUI; OpraHU3allMl U MPOBEACHUS
OMOJIOrMYECKOr0 AKCIEPUMEHTA, BBIIIBUKEHUS TUIIOTES,
BBISIBJICHUS ~ 3aBUCUMOCTH  MEXAY  MCCIEIyEMbIMHU
BEJIMYMHAMHU, OOBSCHEHHUS IOJYYEHHBIX pe3ylIbTaToOB
u  (opMynupoBaHHs BBIBOJOB C  HCIIOJIb30BaHHEM
HAay4HBIX [OHATHH, TEOPUI U 3aKOHOB




- pa3BUBATH CIIOCOOHOCTh MOHUMATh MHDp C IIO3UIUU OPYyTroro
YCJI0BCKa

OK 07. ConeticTBOBaTh
COXPaHEHUIO
OKpYKarollel cpeibl,
pecypcocOepekeHuto,
MIPUMEHSATH 3HAHUS 00
W3MCHEHUH KJIMMATa,
MIPUHITATIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (eKTUBHO
JIEICTBOBAThH B
Ype3BbIYANHBIX
CUTyalusiax

JInuHOCTHBIE PpE3yJIbTaThI
AKOJIOTMYECKOTO BOCITUTAHUS:
- c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpPbI, TOHUMaHHE
BJIMSIHUSA COLMAIBHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE
MPUPOTHON W COLMAIBHOW CpEeJlbl, OCO3HAHUE TJI00aTBLHOTO
XapakTepa 3KOJOTHISCKUX MPOoOIIeM;

- IUITAHUPOBAHUE U OCYILIECTBIICHUE JACHCTBUI

B OKpY>KarOLIEH Cpelle Ha OCHOBE 3HAHMS LEJIEW YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpPUATHE
OKpY’KaroIIeH cpene;

- YMEHHUE NPOTHO3UPOBATh HEOJATONPHUATHBIEC IKOJIOTHUECKUE
MOCJIEACTBUS NPEANPUHUMAEMbIX JEHCTBUM, MPEIOTBpAIATh
UX;

- pacuudpeHue
HaIpPABIECHHOCTH.
MetanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:

OsnajeHue YHUBEpCAITbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMH:

0) coBMeCTHas JIeSITEIbHOCTD:

- MOHMMaTh W WCIOJb30BaTh MPEUMYILIECTBA KOMAHIHOW H
WHAUBUAYATbHON paboOTHI;

JOJDKHBI OTpaXaTb B  YaCTH:

JICUCTBUM, TMPUHOCAILIUX Bpe.

OIIbITa ACATCIIbHOCTH 9KOJIOTHYECKON

- HpI/IHI/IMaTI) e COBMCCT: HOI\/JI JACATCIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH IEUCTBUS
0 €€ JOCTWKEHHIO: COCTaBIAThL INIAaH  JECHCTBHUH,

pacmpeaensiTh poiid ¢ Y4€TOM MHEHUHN y4aCTHUKOB 00CYKIIaTh
pE3yIBTaThl COBMECTHON PabOTHI

[TP6 5. IIpuoOpereHue ompiTa MPUMEHEHUS OCHOBHBIX
METOJIOB ~ HAYyYHOTO TIO3HAHWS, HCIONB3yEeMBIX B
Ouonoruu: HAOMIOJEHUS M ONMCAHUS >KUBBIX CHUCTEM,
MPOLIECCOB W SIBJICHWUW; OpTraHU3alMd W TPOBEICHUS
OMOJIOrMYeCKOro AKCIEPUMEHTa, BBIIBUXKEHUS TUIIOTES,
BBISIBJICHHSI ~ 3aBUCHMOCTH ~ MEXKAY  HCCIEIyEeMBbIMU
BEJIMYMHAMHU, OOBSCHEHHUS TOJYUYEHHBIX pe3yJiIbTaToOB
u  (GOpPMYyIMPOBAHHUS BBIBOJIOB C  HCIIOJIb30BAHUEM
HAYYHBIX TOHATUN, TEOPHUI U 3aKOHOB.

I[IP6 6. CdopMUPOBAHHOCTH YMEHHUS  BBIACIATH
CYILIECTBEHHbIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT,  OJHOKJCTOYHBIX H  MHOTOKJIETOYHBIX
OpraHW3MOB, BHJOB, OHOI€OLEHO30B M DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB obmeHa BEILIECTB
U TpeBpallleHUus SHEpPruu B KIETKe, (HOTOCUHTE3A,
TIACTUYECKOTO " HHEPTreTUIECKOTO oOMeHa,
XeMOCHHTE3a, MHUTO03a, Mei03a,  OIUIOJOTBOPEHHUS,
pa3BUTHSA U PA3MHOXKEHUS, WHIUBUAYATHHOTO Pa3BUTHUS
opranu3ma (OHTOTeHe3a), OOphOBI 3a CYyIIECTBOBaHUE,
€CTECTBEHHOTO otbopa, BUJI000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpeje OOWTaHWs,
BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOMOTEHHBIX
W3MEHEHMII B  DKOCHCTEMaX CBOE€Hl  MECTHOCTH,
KpyroBOpOTa BEIIECTB U TMpEBpallleHuE »JHEPruu B
ouocoepe.

I[IP6 7. CdopMUPOBAaHHOCTH YMEHHUS MPUMEHSTH
MOJTy9YCeHHBIC 3HAHHS JUISI OOBSICHEHUS OMOJOTHYCCKHX
MPOLIECCOB W SIBICHUU, IS TPUHATHS TMPAKTUYECKUX
perieHni B TOBCETHEBHOM JKU3HU C IEJIbI0 00ecTIeueHus
0e30macHOCTH ~ CBOETO  3JI0pPOBbSI M 370POBbS
OKPY’KaIOIINX JIFOJIeH, COOMIOJeHUs 310pOBOTO OOpasza
JKU3HHA, HOPM TPAMOTHOTO TIOBEJIEHUS B OKpYKaroImen




IPUPOJHON  cpene;  NOHMMaHME  HEOOXOIUMOCTHU
UCIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOM OMOJIOTHH U
OMOTEXHOIOTUI JUTSL palOHAIBHOIO
IIPUPOJAONOIL30BAHNS

IIK 2.2.
KonTponuposathb
MIPOU3BOJICTBCHHBIE
CTOKH U BBIOPOCHI,
OTXOJbI IPOU3BOJICTBA,
MPUTOJHBIE U
HEMPUTOAHbIC I
JlalbHEe NI
IIPOMBIIIEHHON

nepepadoTKH.

B yactu TPYAOBOI'0 BOCIIMTAHUSL:

- TOTOBHOCTb K TpyAy, OCO3HaHHWE IICHHOCTH MAacTepcTBa,
TpyIoJto0ue;

- TOTOBHOCTb K aKTUBHOH JESTEIBHOCTH TEXHOJIOTHUECKOH H
COLMAILHOW  HAalpaBJICHHOCTH, CHOCOOHOCTh  MHHULMHPOBATH,
IUTAHUPOBATH M CAMOCTOSTENFHO BBITOJHATE TaKyIO AESTEIbHOCTD;

- MHTEpEeC K pas3aunyHbIM chepam npodhecCHOHaTbHOM AeSTeIbHOCTH,
OBnasieHWe  yHUBEPCATBHBIMH ~ YYEOHBIMH  IO3HABATEIHHBIMU
JEHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE TelCTBUS:

- CaMOCTOSITENFHO (hOpMyIMpOBaTh M AKTYaJH3HPOBATH MPOOIEMY,
paccMaTpUBaTh ee BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHBIH NpPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Ki1accu(puKauy 1 0000IeHNS;

- OTIpe/ICIISATh LIENN ACATEILHOCTH, 33]]aBaTh MapaMeTpbl U KPUTEPUH
UX JIOCTIKCHUS;

- BBIABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEYUSA B PACCMATPUBAEMBIX
SABJICHUAX

- BHOCHTh KOPPEKTHBBI B JICSTEIBHOCTH, OLEHUBATH COOTBETCTBHE
Pe3yIbTATOB EJIsIM, OIIEHUBATH PUCKH MTOCTICICTBHI IS TEILHOCTH;
- pa3BUBAaTh KpPEATUBHOE MBIIUICHHE IIPH PEIICHUH JKHU3HEHHBIX
pooJieM

0) 0a30BbI€ HCCIeA0BATENbCKHE JeHCTBUA:

- aHAJIM3MPOBATh MOIYYEHHBIE B XO€ PEIICHUS 3a/1a4l Pe3yIbTaThl,
KPUTUYCCKN OLCHHMBAThL WX OOCTOBEPHOCTH, IIPOrHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh NEPEHOCUTH 3HAHHS B ITO3HABATEILHYIO U MPAKTUYECKYIO

00JIaCTH KU3HEACSITCIIbHOCTH;

ITP6 1. CdopmMupoBaHHOCTH 3HAHUH O MECTE U POJIU
ouonoruu B CUCTEME HAy4YHOTO 3HAHUS,
(YHKIIMOHATFHOW TPaMOTHOCTH YEJIOBEKa JJISl PELICHHS
KU3HEHHBIX TPOOIIEM.

I[IP6 2. CdopMHpPOBAaHHOCTE YMEHHS PpACKpPbIBAThH
coJiep>KaHue OCHOBOTOJIATalOMUX  OMOJIOTHYECKUX
TEPMUHOB M TOHATHMA: >KH3Hb, KJIETKA, TKaHb, OpPraH,
OpraHu3M, BHUJ, TOMYJALHUA, SKOCUCTeMa, OHOICHO3,
ouocdepa; MeTaboIM3M (0OMEH BEIIECTB M MPEBPAILCHHIE
SHEPTrUH), ToMeocTa3 (caMoperyisnus), OHOCHHTE3
Oenka, CTPYKTypHas OpraHU3alUs J>KHUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOPETYJIALUS, CaMOBOCIPOU3BEICHUE
(peripoaykiusi),  HACJIEACTBEHHOCTb,  HW3MEHYHBOCTb,
HHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YpPOBHEBas
OpraHu3aIus.

IIP6 3. CdopmMHpOBaHHOCTH
coJiep)kaHue OCHOBOIIOJIATAIOIINX  OWOJIOTHYECKUX
TEOpPUA U  TUNOTE3:  KJIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIOIMOHHON, MPOUCXOKIACHUS KU3HU
1 YeJIOBEeKa.

YMEHHUSI  PacKpbIBaTh

I[IP6 4. CdopMUPOBAHHOCTb YMEHMSI PacKpbIBaTh
OCHOBOIIOJIATAlOIIMe  OMOJIOTMYECKHE  3aKOHBl U
3akoHomepHoctu (I. Mennens, T. Moprana, H.W.

BasuioBa, 3. I'exkens, @. Mromepa, K. bapa), rpanuist
WX TPUMEHUMOCTH K KHBBIM CHCTEMaM.

ITP6 5. TlpuoOpeTreHue ombpiTa MPUMEHEHHS] OCHOBHBIX
METOZIOB  HAYYHOTO TIO3HAHUS, HCIOJIB3yeMBIX B
Ouosioruu: HaOMIONEHUS M ONHCAHUS HKHUBBIX CHUCTEM,
IIPOLIECCOB u SIBJICHU; Opra"u3arnuu
U TpoBeleHUs  OMOJIOTHYECKOTO  JKCIEPHMEHTa,
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- YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00TIacTel;

- BBIJIBUTaTh HOBBIC HJEH, MpEAsiaraTh OPUTHHAIBHBIC MOAXOIBI U
pEIICHIS;

- CIIOCOOHOCTHL MX MCITONB30BAHMS B ITO3HABATEILHON U COLUATLHOM
MIPaKTUKE
Ogianenue
JAeliCTBUSIMU:

YHUBepcaIbHbIMH KOMMYHMKATHBHBIMH
0) coBMeCTHasI AesITeJIbHOCTD.

- MOHMMAaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIAHOH H
WHIWBUIYaTBbHON paboThl;

- IPUHUMATh LEJIM COBMECTHOM AEATENbHOCTH, OPTaHU30BBIBATH U
KOOPAMHHUPOBATh JIEHCTBUS MO €€ JOCTUKEHHIO: COCTAaBISATH IUIAH
JNEUCTBUMA, pacHpeneisTh POJd € YYETOM MHEHHHA YYaCTHHUKOB
o0CcyXIaTh pe3yIbTaThl COBMECTHON pabOTHI,

- KOOPIMHHMPOBATh W BBINONHATH PabOTy B YCIOBHSX PEajibHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

OBnaeHHne YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

) NpUHATHE ce0s U APYTUX JIIOeii:

- NPUHMMAaTh MOTHBBI M apryMEHTbl APYTHX JIOACH NpH aHaIu3e
pe3yNbTaTOB JAESTEIHLHOCTH;

- IPU3HABAaTh CBOE IPABO U MPABO JIPYTUX JIOJEH Ha OMNOKHY;

- Ppa3BUBaATH CIIOCOOHOCTHL ITOHUMATh MUp C HO3UIUMU Jpyroro
YeJloBeKa

BBIIBIDKCHUSI TUIOTE3, BBISBICHHS 3aBUCUMOCTU MEXKIY
UCCJIETyeMbIMU BEIMYMHAMH, OOBSICHEHHS IMOJyYEHHBIX
pe3ynbratoB W (OpMyIHpOBaHUS ~ BBIBOJOB  C
MCIOJIb30BaHUEM HAYUYHBIX MOHSATHUH, TEOPUN U 3aKOHOB.
I[MIP6 6. CdopMUPOBAHHOCTH YMEHHUS  BBIJCIATH
CYILIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT,  OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpraHU3MOB, BHJOB, OHOIr€OLEHO30B M DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB oOmeHa BEIIIECTB
U TpeBpallleHUus SHEPruu B KIETKe, (HOTOCUHTE3A,
TUTACTHYECKOTO U HHEPreTUIECKOTO oOMmeHa,
XeMOCUHTE3a, MHTO03a, MeHo03a, OIUIOAOTBOPEHUS,
pPa3BUTUS U PA3MHOKCHHUS, WHIUBUAYATHHOTO PA3BUTHS
opranu3ma (OHTOTeHe3a), OOpbOBI 3a CYyIICCTBOBaHUE,
€CTECTBEHHOTO orbopa, BU000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHus,
BIIUSTHUSL KOMITOHEHTOB 3KOCHCTEM, aHTPOIMOTEHHBIX
W3MCHEHMII B  DKOCHCTEMaX CBOE€Hl  MECTHOCTH,
KpyroBOpOTa BEIIECTB U TMPEBpAlllEHUE OJHEPruu B
ouocoepe.

IIP6 7. CdopMUPOBAaHHOCTb YMEHHUS MPUMEHSTH
MOJTy9YCHHBIC 3HAHHS JUISI OOBSICHEHUS OMOJOTHYCCKHX
MPOLIECCOB U SIBICHUHN, UIsI TPHUHATHS MPAKTHYECKHX
pelieHnii B TOBCEHEBHOM JKU3HU C IEJIbI0 00ecTieueHus
0€30macHOCTH ~ CBOET0  3JI0pPOBbSI M 370pOBbs
OKPY’KaIOIINX JIIOJIeH, COOII0JIeHUs 30pOBOTO oOpasza
JKU3HU, HOPM TPAMOTHOTO TIOBEIEHUS B OKpY’KaroIen
NPUPOJHON  cpele;, TOHMMaHWEe  HEOOXOIMMOCTH
UCIIONIb30BaHUsl JOCTHKEHHUI COBPEMEHHOW Ouooruu u
OMOTEXHOIOTHI TSt parroHaIFHOTO
MPUPOIOTIOTB30BAHUSI.

I[MP6 8. CdopMupoBaHHOCTH  yMEHHS  pemiath
OuonoruYeckue 3a7add, COCTaBISATh TE€HOTUIIUYECKUE
CXEMBI CKPEIIWBAHUsS JUISI Pa3HbIX THUIIOB HACJICIOBAHUS
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MPU3HAKOB Y OPTaHU3MOB, COCTaBISITh CXEMBI MEpPeHOCa
BEUIECTB M DJHEPrUHM B SKOCUCTeMax (LEMu MHUTaHUus,
MUIIEBBIC CETH).

I[TIP6 9. CdopmMupoBaHHOCTP yMEHUH KPUTHYECKH
OIICHUBATh WH(OPMAILINIO OMOJOTHYECKOTO COJICPIKAHUS,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX
HUCTOYHUKOB (CpeACcTBa MacCcOBOW MH(OpMAIH, HAYYHO-
MOMYJISIPHbIE MaTepUalbl); HHTEPIPETUPOBATh ITHUECKUE
ACTICKTBI COBPEMEHHBIX UCCJICIOBAaHUI
B OHONIOrHH, MEIULIMHE, OMOTEXHOJIOTUH; PACCMATPUBATh
r7100aJIbHBIE YKOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH,
(dhopMHUpPOBATH

10 OTHOIIEHHUIO K HUM COOCTBCHHYIO MTO3HUITHIO.

I[IP6 10. CdopmupoBaHHOCTH yMEHHIl  CO3/1aBaTh
COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE OHOJOrMYeckoid HHPOpMAIUU M3 HECKOIbKHX

HCTOYHHUKOB, TIPaMOTHO HCIIO0JIb30BaTh TMOHATHHHBIN
anmapar OuonorunlIP6 8. CopmupoBaHHOCTH yMEHUS
pearb Ouosiornyeckue 3ajauu, COCTaBIIATh
FCHOTUIIMYCCKHUE CXEMBI CKPCHIMBAHUA IJId PAa3HBIX
TUIIOB  HAcJeIOBaHWS TPU3HAKOB y  OPraHU3MOB,

COCTaBJIATH CXEMblI II€PCHOCA BCHICCTB W OHEPruv B
9KOCHUCTEMAax (uerm MNUTaHus, MMIICBLIC CeTI/I).

IIK. 2.3. [Ipou3BoauTH
naboparopHbie

B yacTu TpyA0BOro BOCIIMTAHMSA:

- TOTOBHOCTb K Tpyany,

OCO3HaHMWE NCHHOCTU MACTCPCTBA,

I[TP6 1. ChopmMupoBaHHOCTH 3HAHUK O MECT€ U POJIHU
ouonoruu B cucreMe Hay4HOI'0 3HaHUS;

WCCIIEIOBAHMUS KQUeCTBa | TPYIOJIIOOHE; (YHKIIMOHATBLHOM TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS
1 6e30macHOCTH - TOTOBHOCTh K AaKTHBHOH JCSTEIBHOCTH TEXHOJOTMYECKOH u | KM3HEHHBIX IPOOJIEM.
oy (haObpHKaToB U COIMANILHOW  HAMpPaBJICHHOCTH,  CHOCOOHOCTh  WHHIMHUPOBATH, [IP6 2. CdopMUPOBaHHOCTb YMEHHMS ~PACKPBIBATH
TOTOBBIX TPOAYKTOB B IUIAHUPOBATH M CAMOCTOSITEILHO BBITOJIHSITH TAKYIO JIEATEIbHOCTD; COZEpKaHnne OCHOBOIIOJIAraromux OMOJIOTHYECKUX
MpOLECCe MPOM3BOACTBA | - MHTEpEC K pasIHIHBIM chepam MpoecCHOHATbHOI AesTensHocTr, | TEPMAHOB M TIOHATHH: KM3HB, KIETKA, TKaHb, OpraH,
POAYKIHMH U3 MACHOTO | OBIaJeHHe  yHHBEPCATbHBIMH  y4eOHbIMH  roO3HaBaTepHpiMu | OPTAHU3M,  BHI,  HOMYJBIINA,  SKOCHCTEMA, ouoreHo3,
CHIPBAL. NeHCTBUSMIL: ounocdepa; meTaboam3M (0OOMEH BEIIECTB M IIPEBPAIICHIE
DHEpPruM), TromMeocTa3 (camoperynsnus), OHOCHHTE3
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a) 0azoBbIe JJOTHYEeCKHe AelicTBHUSI:

- CaMOCTOSTEIHLHO (OPMYIUPOBATh M aKTyaTHU3UPOBATh MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIICCTBCHHBIA NPU3HAK WJIM OCHOBaHUS JIs
CpaBHEHUS, Ki1accu(UKauu U 0000IIeHUS;

- OTIPENCIISITh TSN CATeILHOCTH, 3a0aBaTh MapaMeTPhl U KPUTCPUH
UX JTOCTH)KCHUS;

- BBISIBISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PacCMaTPHUBAEMBIX
SIBJICHHSIX

- BHOCUTH KOPPEKTHBBI B JIEATCIILHOCTh, OIICHUBATh COOTBETCTBHE
PE3yIbTAaTOB LENSAM, OIIEHUBATH PUCKU TIOCIIEICTBU IS TEIIbHOCTH;
- pa3BHUBaTh KPEATHMBHOE MBIIUICHUEC INPU PEUICHUU KU3HCHHBIX
mpooieM

0) 6a30BBIE HCCIeA0BATEbCKHE TeHCTBHS:

- BIQJCTh HaBbIKAMHM Y4E€OHO-HCCIIEAOBATEIbCKON M IMPOCKTHOM
JIeSITeIbHOCTH, HABBIKAMU pa3pelieHns mpobiem;

- BBIABISTH NPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIH3HPOBATh
3a/1a4y, BBIIBUTATH THIIOTE3Y €€ PelIeHNs, HaXOAUTh apTyMEHTBI JJIs
JIOKA3aTelIbCTBA CBOWX YyTBEPXKIEHWH, 3ajaBaTh NapaMeTpbl H
KPUTEPUU PEIICHUS;

- aHAJM3UPOBATH IOIYYCHHBIC B XOZ¢ PEUICHHS 3aaull Pe3yIbTaThl,
KPUTHUYECKUA OIICHMBAaTh MX JOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCJIOBUSX;

- YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIHHYIO M IPAKTUYECKYIO
00JIaCTH )KU3HEACSITEIHbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

- BBIJBUIaTh HOBBIC HJIEH, MPEiarath OPUTMHAIBHBIC TOIAXOIbI M
pelIeHuUs;

- COCOOHOCTh UX MCIOJB30BaHMS B MIO3HABATCIIBHON M COIMAIBLHOMN
MPaKTHKE.

- TOTOBHOCTh K

CaMOpPa3BUTHUIO, CaMOCTOATCIIBHOCTHU u

CaMOOIIPEACICHUIO,

Oenmka, CTPYKTypHasT OpTraHHW3aIUsi JKUBBIX CHCTEM,
JIUCKPETHOCTh, CaMOPETYJISLMSA, CaMOBOCIIPOU3BEICHUE

(periponykiusi),  HAcJIEACTBEHHOCTb,  HW3MEHUYHBOCTb,
HHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YpPOBHEBas
OopraHu3arus.

I[IP6 3. CdopmMupoBaHHOCTb YMEHHUS pPaCKpbIBaTh
coJiepyKaHue OCHOBOIIOJIATAIONINX  OMOJOTMYECKHX
TEOpPUA W  THUIOTE3:  KJIETOYHOM, XPOMOCOMHOM,

MYTallMOHHOM, 3BOJIOLUOHHOM, MPOUCXOKIAECHUS KU3HU
U 4eJIOBEKa.

I[IP6 4. CdopMHpPOBAaHHOCT, YMEHHS PACKpPbHIBAThH
OCHOBOIIOJIATAOIIME  OMOJIOTHYECKME  3aKOHBl U
3akoHomepuoctu (I. Mennens, T. Moprana, H.U.

Basuinona, 3. I'ekkens, @. Miomepa, K. bapa), rpanuist
WX IPUMEHUMOCTH K KHBBIM CUCTEMAaM.

IIP6 5. IIpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX
METOJIOB ~ HAyYHOTO TIO3HAHWS, HCIOIB3YEMBIX B
Owornoruu: HAOMIOJICHUS W OIKMCAHUS JKUBBIX CHCTEM,
IPOIIECCOB u SIBIICHU; OpraHu3aIuu
W TPOBEICHUS  OWOJIOTHYECKOTO  IKCIICPUMEHTA,
BBIIBIDKEHHUSI TUMOTE3, BBISBICHUSI 3aBUCUMOCTU MEXKIY
UCCJICTyeMbIMU BEITMIMHAMH, OOBSICHCHHS TMOJTyYCHHBIX
pe3ynpTatoB W (OpMyIHpOBaHUS ~ BBIBOJOB  C
MCIIOJIb30BAaHNEM HAYYHBIX IMIOHSATHH, TEOPHUI U 3aKOHOB.
I[TIP6 6. CdopMHUPOBAaHHOCT YMEHMS  BBLIENATH
CYIIECTBEHHBIC TPU3HAKK BUPYCOB, KJIIETOK TPOKAPHOT U
DYKapuoT;  OJHOKJIETOYHBIX U  MHOTOKJIETOYHBIX
OpPraHW3MOB, BHJIOB, OHOTEOIICHO30B W DKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB oOMmeHa BEIIIECTB
W TpEeBpalleHus DSHEPrUM B KIETKe, (OTOCHHTE3a,
MJIACTUYECKOTO u HHEPreTUIECKOro oOMeHa,
XeMOCHHTE3a, MHUTO03a, Mei03a,  OIUIOJOTBOPEHHUS,
pa3BUTHSA U PA3MHOXKEHUS, WHIUBUAYATHHOTO Pa3BUTHS
oprann3ma (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBaHUE,
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-OBJa/IcHUE HaBBIKAMH YYeOHO-MCCIIEAOBATENbCKON, MPOSKTHONH M
COIIMAILHOM JeSITEILHOCTH;
OsJaaenue YHHBepCcaIbHbIMH

JelCTBUSIMHU:

KOMMYHUKAaTUBHbIMHA

0) coBMeCcTHAfl AeATeJbHOCTD!

- TIOHMMAaTh U UCIOJB30BATh IPEUMYIIECTBA KOMAHIHOH U
WHIWBUAYaTBEHON paboThl;

- NPUHUMATh LEIU COBMECTHOM IEATENBHOCTH, OPraHU3OBBIBATH U
KOOPAWHUPOBATH JIEHCTBUS MO €€ JOCTUKEHMIO: COCTAaBISATH IUIAH
JICUCTBUM, paclpeleNsaTh pPOJd C YYETOM MHEHHMHA YYaCTHUKOB
0o0CcyXIaTh pe3yIbTaThl COBMECTHON padOTHI,

- KOOPIMHHPOBATh W BBINOJNHATH pabOTy B YCIOBHSX pEabHOTO,
BUPTYAIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

- OCYILIECTBIIATH IO3UTHUBHOE
Pa3IMYHBIX CHUTYalUsX, MPOSBISATH TBOPUECTBO M BOOOpaKEHHE,

CTpaTernyeckoe TIOBEJEHHE B
OBITH UHALIMATHBHBIM

OBJjiaieHUe YHMBEPCATbHBIMU PErysiTUBHBIMM e CTBUAMM:

) NpUHATHE ce0s U APYTUX JIIOeii:

- IpPUHUMAaTh MOTHBHI W apTyMEHTHI JPYTHUX JIOJCH TPH aHAIH3e
pe3yIBTATOB JIEATEIHHOCTH;

- IPU3HABaTh CBOE MPABO U NIPABO JPYTHUX JIFO/IEH Ha OINOKY;

- Ppa3BUBaATH CHOCO6HOCTB IMoOHUMaTp MHUpP C IO3UIHWU APYIoro
YyeioBeKa

B 00;1acTH 3K0J10THYECKOT0 BOCIIMTAHUS

- c(OPMHUPOBAHHOCTh IKOJIOTUYCCKOH KYJBTYPbl, IOHUMaHUE
BIUSHHSI COIUAIIEHO-DKOHOMUYECKUX TIPOIIECCOB HAa COCTOSHUE
MPUPOAHOM W CONMAIBLHOM Cpedpl, OCO3HAHHWE TJI0OATHEHOTO
xXapakTepa dKOJIOIMUYECKUX ITPo0iieM;

- IUTAaHUPOBAHUE U OCYLIECTBICHHUE JEHCTBUI B OKPY>KaIOILIEH cpee
Ha OCHOBE 3HAHUS IIeJICH YCTOWIMBOTO Pa3BUTHS YEIIOBECUCCTRA,;
AKTHUBHOE HEIMpUSITHE NCHCTBUMN, MPUHOCSIIIUX BPEd OKpYXKarolen

cpere;

€CTECTBEHHOTO orbopa, BU000pa30BaHMS,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpeie oOuTaHus,
BIMSIHUS ~KOMIIOHEHTOB OJKOCHCTEM, AaHTPOIOTECHHBIX
U3MEHEHMH B  JKOCHCTeMaX  CBOEH  MECTHOCTH,
KPYroBOpOTa BEIIECTB W NPEBpallleHHEe »JHEPruu B
ounocdepe.

I[IP6 7. CdopMuUpPOBAaHHOCTH YMEHHUS HPUMEHSTH
[IOJIyYeHHbIE 3HaHUS JUId OOBSCHEHUS OUOJOTHYECKUX
NPOIECCOB U SIBICHUM, U TPUHATHAS TNPAKTHUECKUX
pelLIeHHU B MOBCEHEBHON KM3HU C LIENbI0 0OecreueHus
0€30macHOCTH ~ CBOETO  3JI0POBbSI M 3I0POBBSA
OKpY’KaloOLIUX JII0Jei, cOoOM0AEeHUs 370pOBOro o0pasa
KU3HU, HOPM TI'PaMOTHOTO TIOBEICHUS B OKPY)KAIOILICH
OPUPOJHON  cpele;  INOHMMaHWEe  HEOOXOAMMOCTH
MCIIOJIb30BaHUsl JOCTHKEHUNM COBPEMEHHOM Ouosioruu u
OMOTEXHOIOT Ul e panroHaIbHOrO
MIPUPOJIOTIOIH30BAHHS.

I[MP6 8. CdopMupoBaHHOCTH  yMEHHUS  pelIaTh
OUOJIOTMYECKHUE 3a]aud, COCTaBIIATh T'€HOTUIINYECKHE
CXEMBI CKPEIMBAHMS Ul PAa3HBIX THIIOB HACJEIOBAHHS
IPU3HAKOB Y OPraHU3MOB, COCTaBISATh CXEMbI IEpPEHOCA
BEIIECTB W DHEPrHMH B JKOCHCTEMax (IeMH THTaHUS,
MUIIEBBIE CETH).

I[MP6 9. CdopMHpPOBAaHHOCT, YMEHHH KPUTHUYECKU
OLIEHUBAaTh MH(OPMAIHIO OMOJIOTHYECKOTO COAEPIKaHUs,
BKITIOYAOIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3INYHBIX
HCTOYHHKOB (CpeJICTBa MAaccOBOM MH(poOpMaIMM, HAy4YHO-
MIOITYJISIPHBIE MaTePHaIbl); HHTEPIPETUPOBATh ITHIECKHE
aCTIEKThI COBpPEMEHHBIX UCCIIEI0BAaHHM
B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH; PaCCMAaTPHBATh
rio0abHbIE SKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH,
dbopMupoBaTh

10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3HIIHUIO.

I[IP6 10. CdopmMupoBaHHOCTH yMEHWH  CO37aBaTh
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- yMEHHE TMPOTHO3MPOBATH HEONATONMPHUATHBIE HKOIOTUYECKIE
MOCJIE/ICTBUA MPEANPUHUMAEMBIX JEHCTBUN, TPEIOTBPAILATh UX;

- pacIIupeHne OIIbITa JIeSITCIbHOCTH 9KOJIOTUYCCKOU
HaIpaBJICHHOCTH;

- OBJI3JICHUC HABBIKAMU Y4eOHO-MCCIICIOBATEIBCKOM, TPOCKTHOU U
COIMAITEHOU JeATEeIIbHOCTH

COOCTBEHHBIC THUCHMEHHBICE M YCTHBIE COOOIICHHS Ha
OCHOBE OWOJIOTMYeCKOW WHGPOPMAIUU W3 HECKOJIbKHX
WCTOYHUKOB, TIPAaMOTHO HCHOJIb30BATh IMOHSATHUHHBIN
anmapat OHOJIOTHH
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CIHIIIHHbI 150
B T.4. B (popMe NPAKTHYECKOH MOATOTOBKH 42
BT. 4..

TEOpETHYECKOe 00yUueHne 82
nabopatopHbIe pabOTHI (eciu npedycMompeHo) 32
MPaKTUYECKUE 3aHATUS (eciu npedyCMompeHo) 18
Camocmosamenvhas paboma -
Koucyabrauuu (eciu npedycmompeno) 10
IIpome:xxyTouyHast arTecTanus (3K3aMeH) 8
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2.2. TemaTn4eckuii IJIaH U COiepKaHue y4eOHOM AU CIMIIINHBI

Conep:xanue yueOHOro MaTtepuaJia (OCHOBHOE U PO ecCHoHAIBHO-

B 1.4. B popme

HaumenoBanue . Oo0bem . | Popmupyemble
OpPMEHTHPOBAaHHOE), JIA00PATOPHBIE H MPAKTHYECKHE 3AHATHS, MPUKJIATHOH MOAYJIb NPaKTHYeCKOI
pa3/iesioB U TeM 4acoB KOMIIeTeHI[UH
(npu HATMYHM) NOJAr0TOBKE
1 2 3 4 5
Pazjnen 1. Kierka — cTpyKTYpHO-()YHKIIHOHAJIbHAS €IMHULIA )KUBOT0 32 0
Tema 1.1. OcHoBHOe coaep:kanue 1
buosorus kak TeopeTnueckoe odyueHnue: 1
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH C APYTUMH HayKaMu: OMoxuMusi, Ouodusuka,
O6uoHuKa, renoreorpadus u 1p. Poib u mecto 6uonoruu B GopMHUPOBAHUU COBPEMEHHOM OK 02
HAYYHOH KapTHHBI MHpa. 3HaYeHNEe OnoIornieckux 3Hanuil. Victopust Ononorun. 3HaueHne 1
IIUTOJIOTYU JIJIS1 pa3BUTHsI OMOJIOTHU U IO3HAHUS IPUPOBI. METO bl IIUTOJIOTUH:
MHUKPOCKOIIHS, XpoMaTorpadusi, 31eKTpodopes, METOT MEUYEHBIX aTOMOB,
g depeHnraIbHoe HeHTPU(YTupOBaHHE, KYJIbTYpa KIETOK
Tema 1.2. O0masa | OcHOBHOE cofepKaHUe 1
xapakrepucTuka | Teopernuyeckoe o0yueHue: 1
KU3HH Paznoo6pazue Ouocucrem. Opranuzanus OMOJIOTHYECKUX CUCTEM. Y POBHU OpTraHU3aINH
OuocHCcTeM: MOJIEKYJISIPHO-TEHETUUECKUI, OpraHOUTHO-KJIETOUHBINA, OpraHU3MEHHBIH, OK 02
MOMYJISIIIHOHHO-BHIOBOM, YKOCHCTEMHBIH (OMoreonieHoTHYeCKui), Onocdepusbiii. Hayku, 1
U3y4Jarolre 6MoJI0rnueckie 00ObEKThl Ha pa3HbIX YPOBHSIX OpraHU3aluy ku3HU. O01mas
XapaKTePUCTHKA KU3HU, CBOMCTBA JKUBBIX cucTeM. [Iporiecchl, mpoucxosume B
O6uocucremax
Tema 1.3. OcHoBHOE conepxxaHue 6
buoaoruyeckn Teopernueckoe odyueHue: 2 OK 01
BAKHBIC XUMHUYECKUit cOCTaB KJIETKU. Heopranuueckue BemecTBa KIETKH, UX OMoJI0ruyeckast poib. OK 02
XHMHYCCKHE Oprannueckue BemiecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa u 2 OK 04
coeIMHEeHHs

¢byHK1IMN 0e1K0BOIM MoseKybl. DepMEeHThI, MPUHIUI UX IEHCTBUSA. YTIEBOBI.
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buonorundeckre GpyHKIIUN yriIeBOIOB.

Jlunuaer. O6muit tutan crpoenus. ['uapodunbHO-THAPOGOOHBIE CBOKCTBA.

Knaccudukanust munuaos. buonorndeckue Gpyakmuu unuaoB. AT®. CTpoeHHe MOJIEKYIIbI
AT®. buonornueckue pynkiuu ATD

IIpakTnyeckne 3aHATHSA:

[IpakTuueckas pabora Nel. «buonoruuecku BaKHble XMMHUUECKHUE COSTUHEHUS

Pounb GenkoB, yriaeBo10B U KUPOB B OpraHU3Me 4YelioBeKa. ButamMuHbl u OHoI0rHyecKu
aKTUBHBIE 100aBKH, UX 3HAYCHUE B KU3HU OpraHMU3Ma yesoBeKa. [ umo- 1 aBUTaMUHO3bI UX
MOCIIEACTBHSIL.

[IpencraBieHre yCTHBIX COOOIICHHIA ¢ TPE3CHTAIMEH, TIOITOTOBJICHHBIX IO MTEPEUHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX MIPETOaBaTelieM

JlabGopaTopHble 3aHATHS:

JlaboparopHas padota Nel. «Onpenenenue Butamuaa C B MPOIyKTaxX MUATAHHS
[ToaroroBka BapuaHTOB OIbITA, HAOIIOAEHHUE 3a KAUECTBEHHBIMU PEAKIUSAMU, 3aII0JTHEHUE
paboueii TabIUIBI, HHTEPIIPETAIUS HAOII0JaeMbIX SIBJICHUH, (OPMYIMpPOBaHKE BEIBOJIOB

Jlaboparophast pabora Nel. «'mapodmibHO-TUIPOGOOHEIE CBOHCTBA JIUITHAIOBY
HOI[FOTOBKa BAapHUAHTOB OIIbITA, Ha6J'IIOI[eHI/I€ HU3MCHCHUSA PaCTBOPUMOCTHU JIMIINAOB,
3aIoJIHEHHE pabovei TaOJIHIIbI, MHTEPIPETAIHs HAOII01aeMbIX SBICHHH,
(bopMyIHpOBaHUE BHIBOIOB

Tema 1.4.
CrpykTypHO-
(pyskumnonanbHas
OopraHu3anus
KJIETOK

OcHoBHOE conep:kanue

TeopeTuquKoe oﬁyqe}me:

Knerounas teopus (T. IlIBann, M. Hlneiinen, P. Bupxos). OCHOBHbIE MONT0XKEHUS
COBPEMEHHOM KJIETOYHOU TeOpUH. THUIBI KIIETOK: SyKapuOTHYECKask U IPOKAPUOTUYECKAS.
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT (PaCTUTENbHOM, )KUBOTHON, TPUOHON).
Crpoenne npokapuoTudeckoi kinetku. OcoOeHHOCTH CTPOSHUS TeTepoTpodHOIl 1
aBTOTPOGHON MPOKAPUOTHYECKUX KiIeTOK. CTpOeHHE TIa3MaTHIYeCKO MeMOpaHsbI.
Tpancnopt BemecTB yepes MIa3MaTi4eckyto MeMOpaHy: MacCUBHbBIN U aKTUBHBIH.
DHJIONUTO3: MUHOIUTO3, (aromuTo3. DK301uT03. O00I0UYKa WU KJIETOYHAS CTCHKA.
CtpykTypa 1 QyHKUINHU KJIETOYHON CTEHKU pacTeHul, rpudoB

OK 01
OK 02
OK 04
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[uromnaszma. [lutozomns. Lurockener. OqHOMEMOpaHHBIE OPTaHOU B KIICTKHU:
supomiazmatudeckas cetb (D1IC), annapar ["onbpxu, TM30COMBI, TEPOKCUCOMBI, BAKYOJIH
pacTHTENbHBIX KIeTOK. CTpoeHrEe U PYHKIIMH OJJTHOMEMOPAHHBIX OPTAaHOUIOB KIIETKHU.
Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OPTAaHOUIBI KJICTKWA: MUTOXOHJIPHH, TUIACTUIBI: XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIUTACTHI, UX CTPOCHHE M (PYHKIIUU. SIIepHBIN anmapat KIETKH,
CTpoeHUe U (QYHKIIIH.

HememOpaHHbIE OpraHOU bl KJIETKHA: pUOOCOMBI, MUKPOTPYOOUYKH, KIIETOYHBIN IIEHTP.
Oprasou/ibl IBUKEHUS: PECHUYKH ¥ KT'YTUKHA. CTpoeHne U PYHKIIMH HEMEMOPaHHBIX
OpraHOMJIOB KJIETKH

JlaGopaTopHble 3aHATHSA: 2

JlaboparopHas padota Ne2. «CtpoeHue KIeTkH (pacTeHus, 5)KUBOTHBIE, TPUOBI) U
KJICTOYHBIC BKIIFOUCHUS (KpaxMall, KapOTHHOUIBI, XJIOPOILJIACThI, XPOMOILIACTHI )»
[TpuoOperenue onpiTa MPUMEHEHHUS TEXHUKH MUKPOCKOIIMPOBAHUS TIPH BBITIOJTHEHUU
nabopaTopHbIX padboT. [ToAroToBKa MUKpOIIPENapaToB, HAOIIOICHUE C IIOMOIIIBIO
MHUKPOCKOTIA, BBISBIICHHE PA3TUYHNA MEXKY U3ydaeMbIMH OOBEKTaMH, HHTEPIIPETALINS
HaOJII0aeMBIX SIBIICHUH, (POPMYITHPOBAHNE BBIBOIOB 2

JlabopaTtopHas padota Ne2. «I[Iponuiiaemocth MeMOpaHbI (T1J1a3MOJIN3, IETIIA3MOIIU3 ))
[IproGpereHue onbITa MPUMEHEHHS] TEXHUKH MHUKPOCKOMTUPOBAHUS TIPU BHITOJTHEHUH
naboparopubix paboT. [ToaroToBka MUKpOMpenapaToB, HAOIIOIEHUE C TIOMOIIBIO
MHUKPOCKOTIA, BBISIBJICHHE PA3IMUUi MEXy H3y4yaeMbIMU O0BEKTaMHU, HHTEPIIPETAIUS
HaOII0/1aeMBIX SBICHUM, (HOPMYITHpPOBaHIE BHIBOJIOB

Tema 1.5. OcHoBHOe coep:kaHue 4

CTpyKTypHO- TeopeTnueckoe odyueHue: 2

¢yHkuuoHaabHbl | CTpoeHHe XPOMOCOM. XPOMOCOMHBIH HA0OP KJIETOK, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIC
e pakTopsI XPOMOCOMBI, TaIJIOUTHBINA U AUTLTOUIHBIN Ha0op. Hyknennoseie kucnotsl. JJHK u PHK. OK 01
HACJIeACTBEHHOCT | CTpoeHue HyKJIEHHOBBIX KUcioT. Hykneoruasl. KommiieMeHTapHbIE a30TUCThIE OK 02
H ocHoBaHnus. [Ipasmiio Yapragga. Crpykrypa IHK — nBoitnas crimpais.
Mecronaxoxaenue u 6nonorndyeckue pynkunu JJHK. JIHK-skcneptusza. Buast PHK.
Oynkiuu PHK B kneTke
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IIpakTHYecKkHe 3aHATHSA:

[TpakTuueckas padbota Ne2. «Perienue 3a1a4 Ha onpeiesieHHe OCIe10BaTeIbHOCTH
HYKJIEOTU0B»

N

Tema 1.6.
IIpoueccobl
MATPUYHOT'O
CHHTEe3a

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue:

N| B

Martpuunsiii cunre3 JJHK — permukanys. [Ipuauuns! perumkanuu JJTHK. Mexanusm
peruukanuu JIHK. Penapanus IHK (nopennexkatuBHas, noctpemiekatuBHas). Peakuuu
MaTpUYHOro CUHTe3a. [IpMHIMI KOMIITIEMEHTAPHOCTH B PEAKLIMAX MATPUYHOIO CUHTE3A.
JIHK u rensl. ['eneTndecknii Ko, €ro CBOMCTBA. TpaHCKpUIILUSA — MATPUYHBINA CUHTE3
PHK. Tpancnsuus u e€ stansl. YcnoBusi buocuntesa 6enka. Ctpoenue 7-PHK u
KOJMPOBaHUE aMUHOKUCIOT. Posib pubocom B 6GuocunTese Oenka

IIpakTH4yecKkue 3aHATHS:

[TpakTuyeckas pabora Ne3. «PemieHne 3aa4d Ha OTpeieIeHNE TTIOCIEA0BaTEIbHOCTH
AMUHOKHCIIOT B MOJIEKYJIE OeIKay.

Pemrenue 3aa4 Ha onpeenieHre MoCaeI0BaTeIbHOCTH AMIHOKHCIIOT B MOJIEKYJIe OeKa.
Pemrenue 3aa4 Ha onpeesieHre MOCIeI0BaTeIbHOCTH AaMHHOKUCIIOT B MOJIEKYJIe Oellka B
cllyyae U3MEHEHHUS MOCIeIoBaTeIbHOCTH HyKieoTu 0B JTHK

OK 01
OK 02

Tema 1.7.
HexJjeTrounble
(opMbl KU3HU

OcHoBHOE conep:kanne

Teopernueckoe ody4ueHnue:

Bupycsl — HeknieTouHble (POPMBI )KU3HU U 00JIUraTHbie napasuThl. CTpOeHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. Kuznennsrit mukn JJHK-
conepskamux Bupycon, PHK-conepskamux Bupycos, 0akrepuodaros. BUY, renatut
4eJI0BEKa.

bakrepun. O0mas xapakrepuctuka. [Tonsatue mramMm. Bupycsl u 6akTepun: cXoJcTBa U
paznnuus

IIpakTHYecKkHe 3aHATHSA:

[IpakTuueckas padborta Ned. «BupycHble u 6akTepranbHble 3a00JI€BaHUS».

Bupycuble u GaktepranbHblie 3a00seBanus. O01Me NPUHIUIIBI HCIIOJIb30BAHUS
JIEKapCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHHUS aHTUONOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHHI ¢ Mpe3eHTaluell, MoArOTOBICHHBIX 10 ePEUHI0

OK 02
OK 04
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HCTOYHUKOB, pCKOMCHOBAHHBIX IMPCIIOJaBaTCIICM

Tema 1.8.

OO0OMeH BelecTB "
npeBpaiieHue
JHEPIruy B KJIEeTKe

OcHoBHOe coaep:kanue

Teopernueckoe o0yueHue:

AccuMWISIIIAS U TUCCUMUJISILIUS — JIBE CTOPOHBI MeTa0onu3Ma. Tumnsl oOMeHa BEeIIecTB:
aBTOTPO(DHBIN U TETEPOTPODHBIN, adPOOHBIN U aHAIPOOHBINH. DHEPTETHIECKOE
obecrieuenue kieTku: npeppamenue AT® B 00MeHHBIX mporeccax. @epMeHTaTUBHBII
XapakTep peakiuil KIETOYHOr0 MeTaboIn3Ma

[lepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KiieTKe. [Imactuyeckuii oOMeH.
dotocuHTe3. XeMOCUHTE3. AHAaIPOOHBIN SHEpreTnYeckuil 0OMeH. AHaIpOOHbIE
opranusMsl. bpoxxeHnue, aBTOTpo(HBINH U reTepoTpOHBIA TUII TUTAHUSA. AHA3POOHBIE
MHUKPOOPIaHU3Mbl KaK 0OBEKThl OMOTEXHOJIOIMU. DTAllbl SHEPreTHYECKOI0 OOMEHa.
I'mukonu3. bruonoruyeckoe OKUCICHNE, UM KIETOYHOE JIbIXaHNe

OK 02

Tema 1.9.
KusHeHHbIH
IMKJ KJIETKH.
Murto3. Meiio3

OcHoOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me:

Kierounslii nuki, ero nepuosl u peryisauus. Ilepuoast naTepdasbl uX 0COOEHHOCTH.
Juddepernmanus KISTKH | apecT KIETOYHOro IuKia. Jlenenue kieTku — muto3. Ctanuu
MUTO3a U Ipoucxoasauue npoueccel. Kapuokunes u nurokunes. buonorunueckoe
3HaueHUE MUTO3a. Meio3 — peyKIIMOHHOE JieneHne kieTku. Ctaauu Meno3a. Meiios —
OCHOBA I0JI0BOTO pa3MHokeHus. [loBenenne xpomocoM B Merose. Kpoccunrosep.
buonoruueckuii cmbicn Mero3a. DpdexTsl Mero3a. Meilo3 B )KU3HEHHOM IUKIIE
OpraHu3MOB

OK 02
OK 04

Paznen 2. Ctpoenne u GpyHKUHMH OPraHuzmMa

42

Tema 2.1.
Crtpoenue
opranmsma

Conepxanue

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHUYECKOTO 00yYeH sl

O,Z[HOKJ'ICTO‘-IHLIC OpraHu3MBbl. KononuansHeie OpTraHHU3MBI. MHOrOKJIE€TOUYHbIE OpTraHHU3MBI.

B3anmocBs3p yacTeil MHOrokJIeTO4HOro opranusma. @yHknus. Opransl ¥ CUCTEMBI
oprasoB. Anmapatsl opraHoB. [ oMeocTa3 opranusMa u ero noJAepKaHue B IPoLecce
KU3HEIESITEIIBHOCTH.

@yHKIMOHAIBbHASA CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHM KUBOTHBIX U YEJIOBEKA.
Opransl pacreHnii. Opraisl ¥ CUCTEMbI OPTaHOB )KMUBOTHBIX M UEJIOBEKA. 3HAUEHUE

OK 02
OK 04
IK 2.2
IK 2.3
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OIIOpPBI, IBUKEHHUSI, IUTAHUS, IbIXaHUsI, TPAHCIIOPTA BEILECTB, BBIJACIICHHUS], 3AIUTHI.
3HaueHue NPOSIBICHUS pa3paKuMOCTU U PEryJIsUuu

Jas cienmansaocty 19.02.12 TexHonorus NpoayKTOB TUTAHUS )KUBOTHOTO
MPOHUCXOXKICHUS, CBA3aHHOM ¢ 00BEKTOM H3ydeHHs «KUBOTHBIE» TEOPETUUECKUM
Mmarepuas TeMbl «CTpoeHHe OpraHu3May u3ydaeTcs yriryOIeHHO Ha IPUMEpe OPraHu3MOB
’KMBOTHBIX. TKaHHU, OpraHbl M CUCTEMBI OPI'aHOB PACTCHUH M YEJIOBEKa PacCMaTpUBAIOTCS
0030pHO

OcHoBHOE CoAcCpKaAaHUEC MPAKTUIECCKOI'O 3aHATHUS:

[TpakTuueckas padota No5. «Immynuter. MHbEKIIMOHHBIE 3200IE€BAHUS U SITUIEMUS).
Teopus kinoHanbHO-ceneKTUBHOrOo uMMyHurera I1. Opnuxa, .M. Meunukosa.
Nudekuronnsie 3a005eBanus U dnueMus. BaxxHelme snueMiu B UICTOPUN
yenoBevecTBa. BakiuHanus kak npoduiakTika HHPEKINOHHBIX 3a00I€BaHUMN.
[IpencraBieHne yCTHBIX COOOIICHHI ¢ TPe3eHTAMEN, TOATOTOBICHHBIX MO MEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENOJaBaTEIEM

OK 02
OK 04

Tema 2.2.
DopMbI
Pa3MHOKeHH S
OpPraHu3MoOB

Conep:xanue

IpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHHE TEOPETHYECKOT0 00yYeH s

CDOpMLI Pa3MHOXKCHHA OPraHU3MOB. becnionoe u monosoe Pa3MHOKCHHUC. Bungpl
Oecrooro Pa3MHOKCHHA: ITPOCTOC ACIICHNUE HA/IBOC, IOYKOBAHUC, Pa3MHOKCHUC
CliopaMi, BETCTATUBHOC PA3MHOXKCHUC, (l)paFMCHTaLII/IH, KIIOHUPOBAHUC. ITonoBoe
Pa3MHOKCHHC.

g cnenuanbHocTH 19.02.12 TexHonorus Npo{yKTOB MUTAHUS KUBOTHOTO
MIPOUCXOXKACHHUSI, CBA3AHHON C 00BEKTOM M3ydeHus «KMBOTHBIE» TEOPETUUECKUIA
Matepuai TeMbl “DopMbl pa3MHOXKEHHS] OPraHU3MOB™ U3y4daeTcsl yIIIyOJIEHHO Ha TpUMepe
OpPraHU3MOB KUBOTHBIX. Pa3MHOXeHNE pacTeHH U YelloBeKa pacCMaTpUBAIOTCS 0030pHO

OK 02
K 2.2
K 2.3

Tema 2.3.
OnTorenes
JKHBOTHBIX M
yeJIoBeKa

OcHoBHOE conep:kanue

Teopernueckoe odyueHue:

I'amerorenes y sxuBoTHBIX. CriepmMaroreHnes u oorere3. CTpoeHHUE MOTOBBIX KIIETOK.
OmogoTBOpeHre U SMOpPHOHAIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuorenes
(ma mpumepe nannetHuka). Ctaguu sMOproreHesa

Poct n Pa3BUTHUC ) KUBOTHLIX. HOCTBMGpHOH&J’IBHHﬁ Iepuoa. HpSIMOC " HECTIPSIMOC

OK 02
OK 04
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pasButHe. PazButie ¢ MmeramMmopo30M y OECII03BOHOUHBIX M MO3BOHOYHBIX KUBOTHBIX.
Crasuu nocTaMOpHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [lepnoiel oHTOrEeHE3a
4eJloBeKa. bruosnornyeckoe crapeHue u cMepTh. ['epoHTonorus

Tema 2.4. OcHOBHOe coiep:kaHue

OHnrorenes Teoperuyeckoe o0yueHnue: OK 02

pacreHuii I'ametodut u cnopodut. PasmMHOKEHUE 1 pa3BUTHE BoJOpocieii. PazMHOXeHue u OK 04
pa3BUTHE CIIOPOBBIX paCTeHUM. Pa3MHOKEHHE U Pa3BUTHE CEMEHHBIX pacTeHUM. PocT.
Ileproabl OHTOreHE3a pacTeHUM

Tema 2.5. OcHoBHOE coepxaHue

OcHoBHBIC Teoperuueckoe o0yueHnue:

TMOHATHUS I'enernka kak HayKa O HaCJIEACTBEHHOCTH U U3MEHUMBOCTH OpraHu3MoB. OCHOBHBIE

TeHEeTHKH FeHETUYECKUE MOHATUSA U CUMBOJIBL. ['eH. ['eHoTrn. deHoTun. AmienbHble reHbl. OK 02
AnpTepHaTUBHBIE IPU3HAKK. [JOMUHAHTHBIN U PELECCUBHBIN ITPU3HAKHU. ['OMO3HUrOTa U
rereposurota. Yucras aunus. [ uOpuabl. OCHOBHBIE METO/Ibl T€HETUKHU:
rUOPUA0IOTrMUECKUM, TUTOJIOTHYECKUE, MOJIEKYISIPHO-TEHETUYECKHE

Tema 2.6. OcHoBHoOE coaepxaHue

3akonomepHocTH | Teopernyeckoe o0yueHue:

HacCJIC10BaAHUA 3akoHOMEepHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens: MoHoru6puaHoe
ckpemuBanue. [IpaBuno nomuHrpoBaHus. 3aKOH €AUHOOOpa3Hsl IEPBOTO MOKOJIEHHUS.
3aKoH pacllerieHus Mpu3HakoB. L{uTonornueckrie OCHOBBI MOHOTUOPUTHOTO
CKpellrBaHud. [ uroTe3a 4ncToThl raMeT. AHaJIU3MpYyolllee CKpelrBanye. JuruopuaHoe OK 02
CKpelllMBaHKe. 3aKOH HE3aBUCUMOT0 Hacje10BaHus Npu3HakoB. [lonurubpuaHoe OK 04
HACJIEJOBAaHUE U €r0 3aKOHOMEPHOCTH K 2.2
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICP/KAHNE TPAKTHYCCKOT0 3aHATHSA K 2.3

ITpakTuyeckas pabora Neb6. «Pemienue 3aau Ha onpeieJIeHne BEPOSITHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB IIPH MOHO-, -, TOJTUTUOPUIHOM U
AHAIM3HUPYIOLIEM CKPEITUBAHUI

Pemenne 3ama4 Ha onpeneneHre BEpOATHOCTH BOSHUKHOBEHNS HACIEACTBEHHBIX
MIPU3HAKOB IIPU MOHO-, TUTHOPUIHOM CKPELIMBAHUH, COCTaBICHNE TeHOTUITMUYECKIX CXEM
CKpELIUBaHUs
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Jlia cnenuanbHocTH 19.02.12 TexHOIOTHs IPOTyKTOB MUTAHUS KUBOTHOTO
MIPOUCXOXKACHUS, CBSI3AaHHON ¢ 00BEKTOM H3yueHUs «KUBOTHBIE» HEOOXOIUM MOI00D
TFEeHETUYECKUX 3a/1a4 Ha OIPEJEIIEHNE BEPOATHOCTH HACIIEICTBEHHBIX IIPU3HAKOB IIPU
MOHO-, I1-, TOJIMTUOPUTHOM M aHAJIM3UPYIOLIEM CKPEIIMBAHUN Y )KUBOTHBIX

Tema 2.7.
B3aumoneiicreue
TeHOB

OcHoOBHOe coiep:kaHue

Teopernueckoe o0yueHue:

I'enoTum kak nenoctHas cucremMa. MHOKECTBEHHOE IEMCTBHE TeHOB. 1IneiioTponusi.

MHO)€eCTBEHHbIN aJlIenu3M. B3auMoielicTBre aiebHbIX FeHOB. KoqoMuHUpOBAaHUE.

B3aumonelictBue HeayuienbHbIX TeHOB. KommieMenTapHocTs. Onuctas. [lonumepust

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

[TpakTuueckas pabora No/. «Pemenue 3a1a4 Ha onpezieieHue BEPOSITHOCTU
BO3HUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB P PA3IUYHbBIX TUIIAX B3aUMOJICHCTBHS
T€HOB, COCTABJICHHE T€HOTUITNYECKUX CXEM CKpPEIIMBAHUS

Jlnia cnenuanbHocTH 19.02.12 TexHonorus NpoLyKTOB MUTAHUS KUBOTHOTO
MIPOUCXOXKIACHHS, CBA3aHHOM ¢ 00BbEKTOM H3ydeHUsl « KUBOTHBIE» HEOOXOIUM MOAO0D
TEHETUYECKUX 3a71a4 Ha OMPE/IeNICHUE BEPOSTHOCTH BO3ZHUKHOBEHUS HACIIEICTBEHHBIX
MIPU3HAKOB MPU PA3IMYHBIX TUIIAX B3aUMOJICHCTBUS T€HOB Y JKUBOTHBIX

OK 01
OK 02
K 2.2
K 2.3

Tema 2.8.
CuemieHHoe
HacJIe0BaHHE
NMPU3HAKOB

OcHoBHOE conep:kanne

Teopernueckoe ody4ueHnue:

3axonbl T. Moprana. CuenieHHoe HaclleZJOBaHUE T'€HOB, HapyIIEHHUE CLETUICHUS.
XpOMOCOMHasi TEOpUS HACIIEJCTBEHHOCTH. | eHeTHUecKoe KapTUPOBAHUE XPOMOCOM.
Hcnonbs3oBanne KPOCCUHTOBEPA JIJISi COCTABJICHHS TEHETUUECKUX KapT XPOMOCOM

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAECPKAHUE IPAKTHYECKOT0 3aAHATHSA:

[TpakTuueckas pabota Ne8. «Perenue 3a1a4 npu ClenIeHHOM HACIETOBAHHUI
Pemenue 3aga4u Ha onpeeneHre BEpOSITHOCTA BO3SHUKHOBEHHS HACIIECTBEHHBIX
MPU3HAKOB MIPHU CUEIUICHHOM HAaCJIEJ0BAaHUH, COCTABIEHNE T€HOTUITMYECKUX CXEM
CKpEIIMBaHUS

s cnenmanbsHocTH 19.02.12 TexHOMOTHSA NPOLYKTOB MUTAHUS )KUBOTHOTO
MIPOUCXOXKACHUS, CBA3AHHON C 00BEKTOM HM3ydeHUs «KUBOTHBIE» HEOOXO0UM MOa00D
IFEHETUYECKUX 3a71a4 HA OIIPE/ICIIEHUE BEPOSTHOCTY BOSHUKHOBEHUS HACIIEACTBEHHBIX

OK 01
OK 02
K 2.2
K 2.3
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IPU3HAKOB IPHU CLUCIINICHHOM HACJICJOBAHUHU Y JKUBOTHBIX

Tema 2.9.
I'eneTnka moJsa

OcHoBHOe coaep:kanue

Teopernueckoe o0yueHue:

XPOMOCOMHBII MEXaHU3M OIpeesIeHuUs 10j1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbIii U reTeporaMeTHbIi NoJ. ['eHeTHuecKas CTPyKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CIEMJIEHHBIX C MTOJIOM

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

[TpakTuyeckas padora Ne9. «Pemenue 3aad Ha HaclIeOBAaHHE TPU3HAKOB, CLIETUICHHBIX C
HIOJIOM.

Pemienue 3aa4 Ha onpe/esneHre BEpOSATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX
IIPU3HAKOB, CLIEIUIEHHBIX C II0JIOM, COCTABJICHHE T€HOTUITNYECKHUX CXEM CKPELUBaHUS

OK 01
OK 02

Tema 2.10.
I'eneTnka
JyeJ0BeKa

OcHOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me:

KapuoTtun yenoexka. MeToabl H3y4eHUsI TEHETUKU YEJI0BEKA: F€HEATIOTMYECKH,
OJIM3HEIIOBBIN, MTOTCHETHYECKUN, OMOXHUMHYECKUH, TIOMYJISIIMOHHO-CTATUCTHYSCKUN.
HacnenctBennbie 3a0o0eBanus YenoBeka. [ eHHbIC 1 XpOMOCOMHBIE 00JIC3HU YEIIOBEKa.
bosnie3nu ¢ HacliencTBEHHON MPeIpacioNoKEeHHOCThIO. 3HAYEHUE METUIIMHCKON T€HETUKHI
B MIPEIOTBPAIIECHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHU YeTTOBEKa

HpaKaneCKne 3aHATHUSA:

[Tpaktuyeckas padora Nel0. «Pemrenue 3anaq Ha onpesieNieHHe BEPOSTHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBIX NPHU3HAKOB, UCIIOJb3YyS MCTOAbl TCHCTUKH YCJIOBCKA»
Pemenue 3a1au Ha onpe/iesieHre BEPOITHOCTH BOSHUKHOBEHHSI HACJIE€ICTBEHHBIX
IIPU3HAKOB, MCIIOJIb3YsI METO/IbI TEHETUKN YEJIOBEKA, COCTABICHUE TEHOTUITMYECKUX CXEM
CKPEILNBAHUS.

[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalnel 0 HacaeICTBEHHbIX 3a00JIeBaHUsIX
4eJloBeKa

OK 01
OK 02

Tema 2.11.
3akoHOMepHOCTH
U3MEHYUBOCTH

OcHoBHOE conepxaHue

Teopernueckoe o0yueHue:

B3aumoneiicTBre reHOTHIIA U cpeJibl IpU (OpMUpPOBaHUU (eHOTHIA. MI3MEHUNBOCTh
npu3HakoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE TPU3HAKU. BUbI N3MEHUNBOCTH:

OK 01
OK 02
OK 04
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HACJIEICTBEHHAs! U HEHACJIEICTBEHHASI.

3aKOH rOMOJIOTMYECKUX PAJI0B B HacieacTBeHHOM usmenunBoctu (H.W. BaBunos).
MoaudukanroHHas, Wi GeHOTHINNYEeCKas N3MEHYUBOCTb. PoJib cpeibl B
MoOU(UKAMOHHON N3MeHUYnBOCTH. HopMma peakiuu npusHaka. BapuanuoHHslid ps u
BapHallMOHHAs KpHBas. XapaKTepUCTUKA MOIU(UKAMOHHOW U3MEHUYNBOCTH
HacnencrBenHast, iy reHOTUIIMYECKas N3MEHUNBOCTh. KOMOMHATUBHAS H3MEHUYHUBOCTb.
MyTtannoHHast U3MEHYUBOCTh. Buabl MyTaluii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
[IprurHBI BOBHUKHOBEHUSI MyTallMil

IIpakTHyeckue 3aHATHA: 2
[IpakTnueckas padora Nell. «Pemenue 3aau Ha onpeieIeHUE TUIIA My Talluu»
Pemenue 3aa4 Ha onpe/iesieHne TUIIAa MyTallMK [IPY I1epe1aye HACIEACTBEHHbIX 2
IIPU3HAKOB, COCTABJICHUE T€HOTUIINYECKUX CXEM CKPELMBaHUs

Tema 2.12. OcHOBHOe co/iep:KaHue 2

Cenexuus TeopeTnueckoe odyueHue: 2

OpraHu3MoB Cenexuus Kak Hayka. MeTosbl CelIeKIIMOHHON paboThl. ['eTepo3nc u ero npu4uHsI.
HckyccTBeHHBIN 0TOOP: MacCOBBIN M MHANBUYAJIbHBINA. JTaIllbl KOMOMHAIMOHHOM OK 01
cesnekuuu. Copt, mopoja, mraMmm ) OK 02
ANTOpPUTMBI pElIEHNE 3a1a4 Ha ONPEAEIEHUE BO3MOKHOTO BO3HUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJIEKIIMH, COCTABIEHUE T€HOTUIINYECKUX CXEM
CKPEILHMBAHUS

Paznen 3. Teopus 3BoJIIONMH 14

Tema 3.1. OcHoBHOe coep:kaHue 4

Bosuuknosenune u | Teopernueckoe o0yueHue: 2

Pa3sBUTHE )KM3HU | ['UIIOTE3BI U TEOPUHM BO3HUKHOBEHMSI JKU3HU Ha 3eMIle: KpeallnOHU3M, CAMOIIPOU3BOJIBHOE

Ha 3emute (crioHTaHHOE) 3apO’KICHUE, CTAIIMOHAPHOE COCTOSIHUE, MAaHCTIepMust, Onomnos3. Havamno OK 02
opranuydeckoii sosonun. [TosBneHue nepBhIX KJIETOK. DBOIOIMS MeTaboIu3Ma. OK 04
OBosnronus nepBbIxX KieTok. [IpokapnoTs! u 3ykapuotsl. [IponcxoxaeHue 2

MHOT'OKJICTOYHBIX OPTaHHU3MOB. Bo3unkHoBEeHNE OCHOBHEIX HapCTB 3YKapuoT.
OcHOBHBIE YCPTHI 5BOJIOIHUHU PACTUTCIBHOI'O MHUpa. OcHOBHBIE YEPTHI 5BOJTHOITUN
KNUBOTHOI'O MHpa
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IIpakTHYecKkHe 3aHATHSA:

[Tpaktuyeckas padora Nel2. «OnpeneneHre OCHOBHBIX CTalui pa3BUTHUSI OPraHMYECKOTO
MHpa

IIpencraBneHne ycTHOrO COOOLIEHUS U JIEHTHI BPEMEHU 110 OCHOBHBIM 3Tanam
BO3HHUKHOBEHHUS U PA3BUTHS JKUBOTHOTO U PACTUTEIBHOIO MUPA, IOATOTOBJICHHBIX 110
[IEPEYHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX IIPENIOAABATEIEM

Tema 3.2.
Hcropus
3BOJIIOLIHOHHOI 0
yuyeHust

OcHoBHOe coaep:kanne

TeopeaneCRoe oﬁyqelme:

[TepBbie aBOMONIMOHHBIC KOHIENIHH. | pagyanucTudeckast YBOMOMUOHHAS KOHIICTIIIHS
XK.B. Jlamapka. [IBrkyiiue cuiibl 3BOOIHU. KpealinoHu3m 1 TpanchopMu3M.
Cucremaruka K. Jlunnes u e€ 3nauenue st GOpMUPOBAHUSI UICH IBOITIOIUH
[IpennochuIKu BOZHUKHOBEHUS TapBUHU3MA. DBOJIOIMS BUAOB B Iipupoae. boprOa 3a
cyniectBoBanue. EctecTBeHHBIN 0TOOD. JIMBEpreHIys MPU3HAKOB U BHI000pa30BaHuUE.
OcHOBHBIE TIOJIOKEHUSI CUHTETHYECKOM Teopuu »Booruu (CTI). Ponib aBosoniroHHOM
Teopuu B ((OPMUPOBAHUH HAYYHOUW KApTUHBI MUPA

OK 02

Tema 3.3.
Muxpos3BoJronus

OcHoBHOE€ coacpkaHue

Teopernueckoe o0y4eHnmue:

MuKpOo3BOIIOIMSA U MAKPOAIBOJIIOLNS KaK 3TaIlbl 3BOJIIOLIMOHHOTO MIPOLIEcca.
I'eHeTHueckue OCHOBBI HBOIOIUK. MyTaliuu 1 KOMOMHALIMY KaK 3JIEeMEHTapHBIN
IBOJIFOLIMOHHBIA MaTepuai. [lomynsanus kak a1eMeHTapHasi €IMHULA SBOIIOLUH.
JBuxyiue cuisl (pakTopsl) sBoNOLMHA. MyTallmOHHBIN NpoIiecC U KOMOMHATHBHAS
M3MEHYUBOCTH. Murparust. M3omsius nonynsmuii: reorpaduydeckas (poCTpaHCTBEHHAs),
Ouosorudeckast (penpoyKTUBHas).

EcrecTBennbiit 0TOOp — Hamnpasisitomuii Gpaxtop sBotonuu. boprda 3a cymecTBoBaHne
KaK MEXaHU3M JIeUCTBUS €CTECTBEHHOro 0TOOpa B momysiauusax. Bua u ero kputepuu
(mpu3Haku). BunooOpa3oBanue kak pe3yabTaT MUKPOIBOJIOLMH

OK 02

Tema 3.4.
MaxkposBosouust

OcHoBHOe conep:kanne

Teopernueckoe o0yueHue:

OK 02
OK 04
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Maxkpoaomtornus. @opMbl 1 OCHOBHBIE HanpaBieHus Makpolsostounu (A.H. CeBepuios).
[Tyt mocTrX)KeHUsT OMOIOTHYECKOTO Mporpecca: apoMopdo3, HInoaaanTaIrs, 0omas
aereHepanus. MeToibl H3y4eHUs] MaKpO3BOIIONUHU. 3aKOH 3apPOIBIIIEBOTO CXO/CTBA
(3akon K. bapa). buorenerndeckuii 3axoH (3. I'ekkenb, @. Mrosep). O0miue
3aKOHOMEPHOCTH (IIpaBuUIIa) BOJIOLUN

Tema 3.5.

OcHOBHOe co/iep:kaHue

IIpoucxoxnenne

TeopeaneCRoe oﬁyqelme:

YeJ10BCKa —
AHTPOIOreHE3

AHTponoJiorus — Hayka o uyenoBeke. CucTeMaTH4ecKoe MoJIoKeHUe ueaoBeka. CXOACTBO
YeJIOBEKA C )KMBOTHBIMU. OTINYMS YeJIOBEKa OT )KMBOTHBIX. [IpsiMOX0K/I€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3Ta M BTOPO CUTHAIBHOM
cuctembl. COOTHOIIIEHUE OMOIIOTMYECKUX U COIIMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E
OcCHOBHBIE CTaIUM aHTpONOreHe3a. [[puonuTeku — npeaku YeaoBeKa u
4el0BeK0OOpa3HbIX 00e3bsH. [IpoToaHTpoI — mpeAnecTBEHHUK YeloBeKa. ApXaHTpOI —
npeBHenmmi yenosek. [laneoantpon — npeBuuii uenosek. Heoantpon — uenosek
COBPEMEHHOTO THIMa. DBOJIOIUS COBPEMEHHOTO YEJIOBEKaA.

Uenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOUAHAs (€Bpa3uiickas), Herpo-
aBCTpaJouHas (3KBaTOpHaJIbHAs), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
MECTO BO3HUKHOBEHHS YEJIOBEUECKUX pac. EMMHCTBO YeIoBEUECKUX pac

IIpakTHYecKHe 3aHATHSA:

ITpakTryeckas padora Nel3. «OnpeneneHre OCHOBHBIX ATANOB 3BOJIIOLUN YEIOBEKaY.
Bpewms 1 myTu paccenenus yenaoBeka no mianete. [IpucnocobieHHOCTh YenoBeKa K
pa3HbIM yCIOBUAM cpelibl. BinsHue reorpadudeckoii cpenbl Ha MOp(OIOTHI0 U
(u3HMO0NOrHIO YeIoBeKa

3amuTa JIEHT BpEMEHU U MEHTAJIbHBIX KapT B (popMaTe yCTHOrO COOOIIEHUS,
[TO/ITOTOBJIEHHBIX IO MEPEYHIO HCTOUHHUKOB, PEKOMEH/JOBAHHBIX MTPEINOoJaBaTesIeM

OK 02
OK 04

Pasznea 4. Dxojorns

Tema 4.1.

OcHoBHOe cogep:kanue

IKoJOrn4YecKue

Teoperuyeckoe o0yueHue:

(¢axkTopsI 1
Cpeabl )KU3HU

Cpenpl 0OuTaHMsI OPraHu3MOB: BO/IHASI, HA3€MHO-BO3/1yIIIHAsI, TOYBEHHAs,
BHyTpuopranuzMeHHas. Ou3nko-xumMuieckrue 0COOEHHOCTH cpell OOUTaHHUSI OPTaHU3MOB.

OK 01
OK 07
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[TpucnocobaeHns OpraHu3MOB K JKU3HU B pa3HbIX cpefax. [IoHATHE SKOIOTHYecKOro
¢axropa. Knaccuukanus sxonorunueckux ¢pakropos. Ilpasuno munnmyma FO. JInbuxa.
3akon TosepantHocTH B. Illendopaa

Tema 4.2.

Honyasiuus,
coo0I1IecTBa,
IKOCHCTEMbI

OcHOBHOe coiep:kaHue

Teopernueckoe o0yueHue:

N

DKoJoru4eckasi XapakTepuCcTUKa BUa U MOMYJISIUHI. DKOJIOTHYeCcKasi HUIIA BUA.
DKOJOTHYECKHE XapaKTepUCTHKH Tomyisiun. Coo0IIecTBa U 3KocucTeMbl. brorieHos u
ero ctpykrypa (B.H. CykaueB). CBs3u Mex 1ty oprann3mMaMu B OuoneHose. CTpyKTypHbIE
KOMITOHEHTBI 3KOCHUCTEMBI: ITPOYLIEHTbI, KOHCYMEHTHI, peAyLieHThl. KpyroBopor BeliecTs
Y TIOTOK SHEPTrHHU B 3KocucteMe. Tpodudeckne ypoBHHU.

AHTPONOr€HHBIE S3KOCUCTEMBL. ArpO3KOCcUCTEMbl. OTINYUS arpO3KOCUCTEM OT
OuoreoreHo30B. YpboskocucTeMbl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCHUCTEM

IIpakTH4yecKkue 3aHATHS:

[IpakTnueckas padora Nel4. «Pemenue npakTHKO-OpUEHTHPOBAHHBIX PacYETHBIX 3a1aHUI
TI0 IEPEHOCY BEIIECTBA M SHEPTUH B IKOCHCTEMAX C COCTABICHHE TPOPUIECKHX Ienel 1
NUpaMH]] OMOMACCHl H SHEPTUM.

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMbI. buomacca u mpoayKuusi.
DKoslornyeckre NupaMu bl drces, 6uomacchsl M sHepruu. [IpaBuiio nupaMubl S3HEPrum.

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa -
rjaodoajabHas
IKO0JIOrHYECKAas
cHcTeMA

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqe}me:

buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasienuit o 6uocdepe B Tpynax
B.U. Bepnanckoro. O6nactu 6uocdeps! u e€ cocran. JKuBoe BerecTBo 61ochepsl U ero
byHKIIUN

3aKOHOMEPHOCTH cylecTBOBaHMs 6rocepbl. OcobeHHOCTH GHochephl Kak r1o0anbHOMI
sKocucTeMbl. [lnHaMuyeckoe paBHOBecue B Onochepe. PATMUYHOCTD SIBICHUI B
ouocdepe. KpyroBopoTsl BemecTB 1 OMOTEOXUMHUYECKHE ITUKIIBI. [ 100a1bHbIC
9KOJIOTHUECKHUE MTPOOIEMBI COBPEMEHHOCTH U ITyTH UX PEIICHUS

IIpakTHYecKkHe 3aHATHSA:

[TpakTuyeckas padora NelS. «Perienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33134
HAa OIIpE/EIEHUE IUIOIAAN HACAKACHNUN I CHUKEHHS KOHLEHTPALMK YTIEKUCIIOro ra3a

OK 01
OK 02
OK 07
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B aTMOC(epe CBOEro peruoHa Mpo>KUBaHUS

Tema 4.4.
Bausinue
AHTPONOIreHHbIX
¢akTopoB Ha

ouochepy

OcHoBHOe coaep:kanue

Teopernueckoe o0yueHue:

AHTpOIIOreHHbIC BO3JICHCTBUS Ha Onocdepy. 3arpsA3HeHHs KaK BUI aHTPOIIOTEHHOTO
BO3JICUCTBUS (Xumuueckoe, huzuuecxoe, buonocuueckoe, omxoowvl NPouU3B00Cmaed u
nompebaenust). AHTPOIIOTCHHBIE BO3IeCcTBHS Ha aTMochepy. Bo3neiicTBus Ha
runpochepy (3aepaznenus u ux ucmouHuKu, ucmoujenus 600). Bo3neiicTpus Ha
autochepy (decpadayus nouswl, 8030elicmaue Ha 20pHble NOPooda, Heopa).
AHTpPOIIOTeHHBIC BO3/ICHCTBUS HAa OMOTHYECKUE COOOIIECTRA (1eca u pacmumenvhble
co0dWecmea, HeueOMHbIU MUp)

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

[IpakTuueckas pabora Nel6. «Pemienne npakTHKO-OpUEHTUPOBAHHOTO PACYETHOTO
3aJlaHus 10 OIICHKE PhIOONPOAYKTUBHOCTH BOJIOEMOBY

Pemenne npakTHKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aaHHH 110 COXPAHESHUIO TIPUPOTHBIX
PECYPCOB CBOET0 PETMOHA MTPOKUBAHUS

Jlia cnenuanbHocTH 19.02.12 TexHonorus npoayKToB MUTAHUS KUBOTHOTO
IIPOUCXOKACHHUS, CBI3aHHON ¢ 00BEKTOM H3yueHUs «JKHBOTHbIE» MpeaaraeTcs
MIPAKTUKO-OPUEHTHUPOBAHHOE PACUETHOE 3aJJaHHE IO OLIEHKE PHIOONPOyKTUBHOCTH
BOJIOEMOB

OK 01
OK 02
OK 04
OK 07
K 2.2
K 2.3

Tema 4.5.
Bausinue
COLATBHO-
IKOJIOTHYECKHX
(¢akTopos Ha
310pPOBbE
YyeJIoBeKa

OcHoBHOE cogepkanne

TeopeTuquKoe oﬁyqe}me:

310poBbe | ero cocTaBisronire. ®akTopbl, TOJIOKUTETHHO ¥ OTPULATENILHO BIIUSIONIHE
Ha OpraHu3M 4eJoBeKa. BpemHble MpUBBIYKY: MOCIeACTBUS U poduinakTuka. [Ipodiema
TEXHOTCHHBIX BO3/ICHCTBHUII Ha 3I0pOBbE YENIOBEKa (IEKTPOMArHUTHBIE MOJIsI, OBITOBAS
XUMUSI, U30BITOUHBIE ITYMBI, paralus U T.11.). AJanTaiys OpraHi3Ma 4esioBeKa K
(axTOpaM OKpyKarolei cpeapl. 3alUTHBIE MEXaHH3MbI OpraHU3Ma YeIoBeKa. 30POBbE
1 paboTOCOCOOHOCTB.

[TpuHnmns! hpopMupoBaHUs 310poBbecOeperaroliero nopeaeHus. Guznyeckas
aKTUBHOCTb U 3/10pOoBbe. ['pynibl 310poBbsi. OCHOBBI 3aKaquBaHusl. buoxumuueckue
acreKThl paloHanbHOro nuTanus. [IpaBuia 6e30macHOro UCMOIb30BaHUS OBITOBBIX

OK 02
OK 04
OK 07
K 2.2
IK 2.3
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npuOOPOB U TEXHUUYECKUX YCTPOICTB

HpaKTI/I‘leCKI/Ie 3aHATHSA:

[IpakTuueckas pabora Nel7. «OnpeneneHue CyTOUHOTO pallioOHa MTUTAHUS

N

[TpakTrueckas padota Nel8. «Co3ganue HHAMBUAYATLHON MAMSATKH 110 OpraHu3aIuu
panoHaTbHON (PU3NUECKON aKTUBHOCTHY

Hp0(1)GCCI/IOHaJ'[])HO-OpI/IeHTI/IPOBaHHOQ codepiKkaHue naﬁopaTopﬂoro 3aHATUSA

JIaboparopHast paboTa Ha BEIOOD:

1. Jlaboparopnas pabota Ne3. «YMcTBeHHass pabOTOCIIOCOOHOCTE)

OgnazieHre MEeTo1aMu OIpeIeNIeHHs TOKa3aTeNleil yMCTBEHHOM paboTOCTIOCOOHOCTH,
00BSICHEHUE TOJTyUYCHHBIX PE3YJIbTATOB U (POPMYIHPOBAHUE BHIBOJIOB (ITMCHMEHHO) C
UCIIOJIb30BAHUEM HAyUYHBIX IMOHITHUN, TEOPUH U 3aKOHOB

2. JlabopatopHas pabora Ne3. «BnusHue abnoT4eckux GakToOpoB HA YEIOBEKa
(HM3KHE U BBICOKUE TEMIIEPATYPhI)»

N3ydyeHre MeXaHH3MOB aJIalTal[ii OPraHu3Ma YeJIOBEKa K HU3KUM H BBICOKHUM
TEeMIIepaTypaM U 0OBSICHEHHUE IMOTYICHHBIX PE3yJIbTATOB U (DOPMYITHMPOBAHUE BHIBOJIOB
(MMCHbMEHHO) € UCIIOJIb30BAaHHEM HAYYHBIX IOHSATHI, TCOPHIA U 3aKOHOB

B xauecTBe TPUITCPOB CHHUIKAIOIIUX pa6OTOCHOCO6HOCTb HCIIOJIB30BaTh YCJIOBUA
OCYHICCTBJIICHHUA HpO(I)CCCHOHaHBHOP’I ACATCIIbHOCTU: IIYM, TEMIIEpaTypa, (I)I/ISI/I‘ICCKEUI

Harpyska 4 T.JI.

IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUE (COAepKaHUe TPUKJIATHOTO MOIYJISA)

Pasznen 5. buojiorus B ;KU3HU

Tema 5.1. OcHoBHOE conepxaHue

buorexnosoruun B | Teopernueckoe o0yueHune:

KU3HU KAKIO0T0 buorexHonorus kak Hayka v Mpon3BoJCTBO. OCHOBHBIE HAIPaBJIEHUSI COBPEMEHHON
O6uotexHoaoruu. Meroasl 6noTexHOIOTHU. OOBEKTH OMOTEXHOIOTUHU. DTUKA
OMOTEXHOJIOTMUECKUX U TeHETUUECKUX 3KcrepuMeHToB. [IpaBuiia noucka u aHanusa
OMOPKOJIOrMYECKO MHPOPMALIMK U3 PA3IUYHBIX UCTOYHUKOB (Hay4YHas U y4eOHO-
HayyHas JIUTeparypa, CpelicTBa MaccoBOM MHpopMaIuu, cetb HTEpHET U Ipyrue)

IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOI0 3aHATHSA:

ITpakTruyeckas padora Nel9. «Keiicsl Ha aHan3 HHGOPMALIUK O HAYYHBIX JOCTHKEHUSX B

OK 01
OK 02
OK 04
IK 2.2
IK 2.3
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00J1acTh TEHETUYECKUX TEXHOJIOTUH, KIIETOUHON HHKEHEPUH, TUIIEBBIX OMOTEXHOIOTHI.

3amuTa Kelca: NpeJCTaBlIeHNE Pe3yIbTaTOB PEILICHUS KEHCOB (BBICTYIIJICHHUE C
MPE3EeHTALNEH )

Tema 5.2.2.
BuorexnoJsgoruu n
JKHBOTHBIE

OcHOBHOe co/iep:kaHue

IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

[Tpaktrueckas padota No20. «Keiicel Ha aHanu3 HHPOPMAIIUK O Pa3BUTUHU
OMOTEXHOJIOTU C HUCIIOIB30BAaHUEM )KUBOTHBIX (TI0 TPYIIIIAM)».

PazButne OMOTEXHOJIOTHI ¢ UCTIONB30BaHUEM KUBOTHBIX, TPUMEHEHHE TIPOIYKTOB
OMOTEXHOJIOTHHU B )KU3HU YEJIOBEKA, MOMCK U aHAJTU3 UHPOPMALIUHU U3 Pa3INIHBIX
HCTOYHUKOB (Hay4Hasi U yueOHO-HayuyHas JIUTepaTypa, CpeJICTBa MaCCOBOM MH(pOpMaIuH,
ceTb MIHTEpHET U ipyrue)

[IpakTuueckas pabora No21. «3ammra keiicay
[IpencraBieHue pe3ynbTaTOB PEHICHUS KeMCOB (BBICTYIUICHHUE C MPE3CHTAIUEH )

OK 01
OK 02
OK 04
K 2.2
IK 2.3

Pa3)1e.11 6. BruoskooruuecKkue HCCJIeaJ0BaHUSA

14

Tema 6.1.
OcHoBHBIE
METOBI
OHMOIKOJIOTHYECKH
X HCCJIeIOBAHUM

OcHoBHOE€ coacpkaHue

Teopernueckoe o0yueHnmue:

Hayunslit MeToa. MeTozpl OM03K0I0rHYECKHX HCCIeI0BaHUI: TI0JIeBbIe, J1a00paTOpHEIE,
JKCIIEPUMEHTAIbHBIE. MOHUTOPUHT OKPYXaIOLIEH CpeNibl: JIOKAIbHBIN, PETMOHAIBHBIN U
IJ100aNbHBIN

MeTtobl MOMCKa, aHaIU3a U 00pabOTKH UHPOPMALIMH O MPOEKTE B Pa3IUUYHbIX
HMCTOYHUKAX

JlabopaTopHbIe 3aHATHSA:

[TocTanoBKa 11enH, 33134, BBIBIKCHNE TUITOTE3b], IPOBEJICHUE SKCIIEPUMEHTA 110
OTIpeICNICHUIO ONTUMAJIbHBIX YCIOBUM I pOCTa U PU3NOJIOTUYECKON aKTUBHOCTH
JPOXCKEBBIX KIIETOK. BrisiBIieHnEe 3akoHOMepHOCTEN, (OPMYIIHPOBAHNUE BBHIBOJIOB U
HPOTHO30B.

JlabopatopHas pabota Ned (Ha BEIOOp 110 MUHH TPYIIIaM):

1. BnusiHue TemrepaTypbl Ha pocTa U (PH3HOJIOTHUECKYIO aKTUBHOCTD JPOMCIKEBBIX
KJIETOK.

2. BrusHue yriaeBooB Ha pocTa U (PU3HOIOTHYECKYIO aKTUBHOCTD JAPOMIKEBBIX KIIETOK.

OK 01
OK 02
OK 04
OK 07
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3. CoueTaHHOE BIMSHHUE TEMIIEPATYphI U YIJIEBOJOB HA pOCTa M (PU3HOIOTUYECKYIO
AKTUBHOCTb JIPOKIKEBBIX KIIETOK.

Tema 6.2.
buoskosornueck
Uil IKCIIEPUMEHT

OcHOBHOe coiep:KaHue

10

IIpakTH4yeckoe 3aHsATHE

00630p TeM yueOHO-HCCIIeI0BATENBCKUX MTPOEKTOB. BbIOOp yueOHO-HCCIe10BaTeIbCKOIO
IIPOEKTa U3 MpeanokeHHbIX. DopMUpOBaHHE KOMaHbl IPOEKTA. AJITOPUTM BBIIIOJIHEHHUS
IIPOEKTA.
Kaxxnas rpymmna BeIOMpaeT 0JIMH U3 BAPHAHTOB YU€OHO-MCCIIEI0BATEIbCKIX IPOCKTOB!
[TpakTryeckas pabora Ne22.

1. Onenka kayecTBa aTMOC(EPHOTO BO3AyXa

2. OrleHKa KauecTBa OYB METOJIOM (PUTOTECTHUPOBAHUS

3. Orenka kauecTBa BOJ MOBEPXHOCTHBIX BOAOEMOB IO OPTaHOJIENTHUYECKUM U (PU3HUKO-

XUMHYECKHM CBOHCTBaM

4. Bnusuaue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PaCTEHUN

5. BuusiHue coneBOro 3arps3HEHUsI Ha POCT U pa3BUTHE CEMSIH BBICIINX PACTEHUN
Ilepswiti sman 6vlnoaHeHUs nPoeKma.:
O06ocHOBaHME aKTyaJIbHOCTH BHIOPAHHOW TeMBI. BhIsiBIeHHE TPOOIEMBI UCCIIEIOBAHUS,
dhopmynupoBanue runore3sl. Beioop MeTonoB uccnegopanus. Beroop Touek ordopa mpod
Ha TEppUTOpHH HccienoBanus. [loctaHoBKa neneit u 3axa4 uccaenosanus. Onpenenenne
(bopMBbI IIpeICTaBICHUS PE3yJIbTaTOB UccienoBaHus. OnpeaesaeHne 3TaloB U COCTaBIIEHUE
IJIaHA UCCIIEI0BaHUS

JlabopaTopHble 3aHATHUS

JlabopaTtopHas padota Ne5.

Bmopotu sman evinonnenusi npoekma: MOATOTOBKAa HEOOXOAMMOH IOCYIbI M MaTepHaia
IUTSL DKCTIEPUMEHTA, IPOBEACHUE SKCIIEPHUMEHTA, IEPUOINIECKast IPOBEPKa TCUCHHSI
sKCIepuMeHTa/ cOop MaTrepHaia B BBIOpaHHBIX TOUYKax 0TOOpa mpod

JIaGoparopHas paboTa Ne6.
Tpemuii sman vinonHeHus npoekma: MOIy4eHUE NEPBUYHBIX IKCIIEPUMEHTAIbHBIX
TAHHBIX, IPOBEJICHHE CTATUCTHYECKONW 00Pa0OTKH TOTYIESHHBIX TAHHBIX

JlabopaTopHas padota Ne7.

OK 01
OK 02
OK 04
OK 07
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Yemeepmuiii 5man 6ulNOAHEHUs NPOEKMA. BbIABIECHUE 3aKOHOMEPHOCTEH,
(dbopMyIHpoBaHUE BHIBOJIOB M ITPOrHO30B, OIIEHKA Ka4eCTBA UCCIEyeMOro 0ObEKTa 10
pe3yabTaTaM OMO3KOIOTHYECKOTO aHAIHU3a

IIpakTHYeckune 3aHATHSA 2
[TpakTnueckas padora No23. «3amura MpoeKTa.
[IpencraBieHne pe3ynbTaTOB BHIOJIHEHUS Y4€OHO-HCCIEI0BATEIbCKUX IIPOSKTOB 2
(BBICTYILJIEHUE C NTPE3ECHTALUEN )
Koncyabranumn 10
IIpomeskyTouHas arrecTanus (IK3aMeH) 8
Bcero: 150 16
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM TUCIHUILIMHBI

3.1. Ins peanu3anum nNporpamMmMbl y4e0OHOM JUCHMILUIMHBI IPEIYyCMOTPEHbBI CJIeAyIoImne
crenuajbHbIe OMeIeHNs:

Kaounersr «Xumuu u 6uono2uu», OCHAIIEHHBIE B COOTBETCTBHU C II. 6.1.2.1 OCHOBHOI
oOpa3oBaTenbHO mporpamMmbl 1o cneyuanvHocmu 19.02.12 Texuonoeus npooykmos numarnus
HCUBOMHO20 NPOUCXOHCOEHUSL.

B cnyuae neobxooumocmu:

JIaGoparopust  «Mukpobuonocuu, @uzuorocuyu NUMAHUS, CAHUMAPUU U  CUCUEHBLY,
OCHAIIIEHHAs] HEOOXOAUMBIM JIJISl Peaji3aliy IPOrpaMMbl Y4eOHOW JTUCIUILTUHBI 000PYA0BaHUEM,
MIPUBEJICHHBIM B 11. 6.1.2.3 0CHOBHOI 00pa3oBaTebHON TPOTrPaMMBI 110 JAHHOW CICIIHAIBHOCTH.

3.2. UndopmannonHoe odecnevyenne peajusanum NporpamMmbl

Jiis  peanu3anuu  mporpamMmbl  OMOIMOTEUHBI (QOoHI 00pa3oBaTEIbHON OpraHU3aINH
YKOMIUICGKTOBAaH TICYATHBIMH W/WIHM JJICKTPOHHBIMH OOPa30BATEIbHBIMH W HH(POPMAITHOHHBIMH
pecypcamu JUTsl ICIIOTIBb30BaHUs B 00pa30BaTEIbHOM IPOIIECCe.

3.2.1. OcHoBHbIE MeYAaTHLIE U31AHUS

1. buonorus ansa mpodeccuil U CHelHaTbHOCTeH TEXHUYECKOTO0 U €CTeCTBEHHO-HAYYHOI'O
npoduneit: ydeOHHMK i1 CTyHd. YyYpeKIeHWuH cpen. mpod. obpasoamms / B. M.
Koncrantunos, A. I'. Pe3zanos, O. E. ®aneesa; nmox pea. B. M. Koncrantunoa. — 10-¢
u31., crep. — M.: OOpa3oBaTenbHO-U3/1aTENbCKUN IEHTP «AKanemus», 2022. — 336 c.

2. buonorus. 10-11 xmacc (yrayOJeHHBI YpOBEHb): YYEOHUK [UIsI CPEAHEro O0OIIero
obpa3zoBanus / B. H. Speirun [u p.]; nox obmeii penakuueii B. H. Speiruna. — 2-e uzn. —
Mockga: U3narenbctBo FOpaiit, 2022.

3. EctectBo3Hanme. buonorus: yuyeOHUK [isi CTYA. yUpexaeHuid cpen. npod. oopasosanus /

JLA.ITapmiytuna. — 4-e usn., crep. — MockBa: OOpa3oBaTenbHO-U3ATEIBCKUI LEHTP
«Axkagemus», 2023. — 352 c.

3.2.2. OcHOBHBIE YJIeKTPOHHBbIE U3IaAHUSA

1. buonorusa. 10-11 xnacc (yriayOsieHHBIH YpOBEHb): Y4YEOHHUK Uil CpEJHEro oOIIero
obpazoBanus / B. H. fpeirun [u np.]; mox odmeit penakiueit B. H. Speiruna. — 2-e uzn. —
Mocksa: M3narensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe mpocsemenue). — ISBN
978-5-534-15630-0. — Texkcr: anmextpoHHBIH // OOpazoBatenpHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/509241

2. Oo6yxos, JI. K. bBuonorus: KJIeTKM W TKaHH: yd4eOHOEe TocoOOHMe Il CpEIHEro
npodeccuonansHoro obpazosanus / JI. K. OOyxos, B. H. KupunenkoBa. — 3-e¢ u3n.,
nepepad. u gomn. — MockBa: W3parensctBo IOpaiir, 2022. — 358 c. —

(ITpoeccuonansHoe obpazoBanue). — ISBN 978-5-534-07499-4. — TekcT: 31€KTPOHHBIN
/I Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/494034
3. Buonorus: yyeOHMK M IPAKTHKYM JUIsl CpEeAHEro npodeccruoHaibHoro oopasosanus / B. H.

SApeirud [u np.]; non penakmueit B. H. fApeiruna. — 2-e m3a. — MockBa: M3znarenscTBo
FOpaiit, 2022. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-
3. — Texkcr: anexTponHblid // OOpa3zoBarenpHas twiargopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/489661

3.2.3. JlonoJHUTEIbHbIE HCTOYHHKH
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

1. buonorus: y4eOHUK JUIsl CTYH. YupexaeHuil cpen. mpod. obpazoanus / H.B. Uebslmes,
I'I".T'punesa, I'.C.I'y3ukoBa u np.; nox pen. H.B.Yebbmea. — 12-e u3z., crep. — M.:
W3narenbckuii ieHTp «Akanemusi», 2017. — 448 c.

2. Teitnmop A. buonorus: B 3 1. T. 1 / JI. Teitnop, H. I'pun, Y. CrayT; nox pen.P. Conepa ; niep.
3-ro anri. u3a. — 14-e uzn. —M. : Jlaboparopus 3nanwmii, 2022 — 454 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
YYEBHOU JUCIHUATLIAHBI

KoOHTpo/Ib U OLeHKa Pe3yJIbTaTOB OCBOCHHUS 00Ie00pa30BaTeIbHON TUCIUIUITMHBI PACKPBIBAIOTCS

4epes

JUCLUIIIMHAPHBIE

pe3yJIbTaThI,

HaIpaBJICHHBIC

Ha (QopmupoBaHue OOmMUX W

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHeTeHHHI;'I 110 pasjaciiaM U TEMaM COJACPKaHUA y‘IC6HOl"O Marcpurala.

Oomas/npodec Pasznen/Tema THun oeHOYHBIX MEePONPUATHIA
CHOHAJIbHAA
KOMIETEHIHSA
Pa3znea 1. buoJsiorusi kak Hayka
OK 02 Tema 1.1. 3anonHenue Tabimibl «BKiag ydeHbIX B
buonorus xak Hayka pa3BHUTHE OMOJIOTHI
Pa3znea 2. 7KuBble cucTeMbl 1 MX OPraHU3alMs
OK 02 Tema 2.1. 3anojHEeHUe  CPaBHUTEIBHOW  TaOIMIIBI
OO6mrast XxapakTepUCTUKA JKU3HU | CXOJICTBA M PA3JIMYUA >KHBOTO W HE
JKUBOTO
Pa3nen 3. XuMnuyeckuii cOCTaB M CTPOEHUE KJIETKH
OK 01 Tema 3.1. OnenuBaemasi JUCKYCCHSL IO BOIPOCaM
OK 02 XUMHAYECKUH JIEKIIUU
OK 04 cocTaB KjieTku. Boga NunuBuayanpHas caMOCTOATENbHAs paboTa
U MUHEpaIbHbIE BEIIECTBA [IpencraBienue pe3ynbTaToB MPAKTHYECKUX
pabor
OK-01 Tema 3.2. VYcTHBI onpoc
OK-02 buonornuecku BaxxHbIE NunuBuayansHas caMoCTOATeNIbHAs paboTa
OK-04 XUMHYECKHUE COCTUHEHUS [IpencraBieHue pe3ynbTaToB MPAKTHYECKUX
pabor
OK-01 Tewma 3.3. OneHuBaemasi JHCKYCCHUSI TIO BOIPOCAM
OK-02 CrpykTypHO-(QYHKIMOHATbHAS  |JEKIIUH
OK-04 OpraHu3aIys KIEeToK Pa3paboTka MeHTanbHOW KapThl B MUHHU
rpymnmnax
Boinonnenne u  3ammura  J1ab0OpaTOPHBIX
pabot
Paznen 4. ’/KuzHeaessTeIbHOCTD KJIETKH
OK-02 Tema 4.1. VYcrHbIl onpoc
OOMeH BelecTB 3anonHeHne  CpaBHUTEIBHOW  TaOIHIIBI
Y TIPEBpAICHUE YHEPTUU XapaKTePUCTHK THUIIOB OOMEHa BEIICCTB
B KIIETKE NuauBuayanbHas caMoCTOsTeNbHAs paboTa
OK-01 Tema 4.2. YcrHbIi ompoc/Tect «ITpomeccer
OK-02 buocunres 6enka MaTPUYHOTO CHHTE3a)
Pemenue 3amaq Ha orpeeneHue
MOCJICIOBATEIbHOCTH ~ aMHUHOKHUCIIOT B
MoJeKye Oenka
NuauBuayanpHas caMOCTOsATEIbHAS padboTa
[IpencraBienue pe3ynbTaTOB MPAKTUYECKUX
pabor
OK-02 Tema 4.3. VYcrHbIl onpoc
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OK-04

Bupycsl

[ToarotroBka  YCTHBIX  COOOIIGHUU ¢
Mpe3eHTaue (BUPYCHbIE 3a00JeBaHUS M
uX npoduIIaKTHKA. )

OK-01
OK-02

Kontponbnas pabora No 1
«MonekynsapHsli YPOBEHb
OpraHu3aly )KUBOT0»

OrneHrBaHMe 33JaHUH KOHTPOJBbHON PabOTHI

Pa3znea S. Pa3amHokeHUe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

OK-02 Tema 5.1. OO6cysxaeHne Mo BOpocam JIeKIHH

OK-04 JKW3HEHHBIN UK KIETKH PazpaboTka 7eHTBI BpeMEHU >KHU3HEHHOTO
LUKJIa

OK-02 Tema 5.2. YcTHBIN ompoc

OK-04 DopMBbI pa3MHOKEHUS 3anomHeHue  TaOMMIBI ¢ KPaTKOM

OpPraHHU3MOB XapaKTepUCTUKON W mpumepamu (Hopm

Pa3MHOXKEHHUS OPTraHU3MOB
NunuBunyanpHas CaMOCTOSITENIbHAs
pabora

OK-02 Tema 5.3. Ycrabiid onpoc/Tect

OK-04 WuauBuayanbHOE pa3BUTHE Pa3pabotka JICHTBI BpPEMEHHU c

OpPraHHU3MOB XapaKTEPUCTUKOM 3TarloB OHTOI'€HE3a

NunuBunyanpHas CaMoCTOsITeNbHAs
pabora

OK-01 Tewma 5.4. OuenuBaemasi JIMCKYCCHsSl IO BOMpOcCaM

OK-02 Oco0eHHOCTH CTPOCHHUS JEKIUU

OK-04 U pa3BUTHS MaKpOOpraHu3Ma Pa3paboTka MeHTanpHOM KapThl TKaHEH,

MK-2.2 OpraHOB M CHCTEM OPraHOB OpPraHH3MOB

IK-2.3 (’KMBOTHBIX) C KpaTKOil XapaKTepUCTHUKOM
ux QyHKIMiA
[loaroroBka ¥ TmpenCTaBIEHHE YCTHBIX
cOOOLIeHNH ¢ mpe3eHTanuell (MMMYyHUTET,
WH(EKIIMOHHBIE 3a00JIEBaHUS, SIHUJIEMUH,
BaKITMHAIIHSA )
[IpencraBnenue pe3yabTaToOB
NPAaKTUYECKUX paboT
NunuBunyanpHas CaMOCTOSITeNIbHAs
pabota

Pasnen 6. HacienctBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB

OK-01 Tema 6.1. VYerubiit onpoc/Tect

OK-02 3aKOHOMEPHOCTH Pazpabotka rioccapus

MK-2.2 HaCJIeIOBaHUs Pemenne 3amau Ha  ompeneneHue

[IK-2.3 BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPHU3HAKOB INPU MOHO-,
JU-, TIOJIMTUOPUHOM U aHAIM3HPYIOLIEM
CKpEIINBaHUH, COCTaBJICHUE
TFEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
[IpencraBnenue pe3yabTaToOB
NPaKTUYECKUX paboT
NunuBunyansHas CaMoCTOSITeNbHas
pabota

OK-01 Tema 6.2. Tect
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OK-02
I1K-2.2
I1K-2.3

ClIeIUIEHHOE HACIEIOBAHME
MIPU3HAKOB

PazpaboTka rioccapus

Pemenne  3agau Ha  ompenesieHHe
BEPOATHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX IPU3HAKOB, CLEMJICHHbBIX
C II0JIOM, COCTaBJIEHHE T'€HOTHUIIMYECKHUX
CXEM CKpEeLIMBAaHUS
IIpencraBnenue
IPAaKTUYECKUX paboT
NupuBunyansHast
pabora

pe3yJIbTaToB

CaMOCTOATCIIbHaA

OK-01
OK-02
OK-04

Tema 6.3.
3aKOHOMEPHOCTH H3MEHYUBOCTH

Yl onpoc/Tect
Pemenue 3a1a4 Ha
BEPOSATHOCTH BO3HHUKHOBEHHUS
HACJI€ACTBEHHBIX MIPU3HAKOB npu
Pa3IMYHBIX THIAX B3aUMOJICHCTBUSI T'€HOB,
COCTaBJICHHE FEHOTHITNYECKHUX CcXeM
CKpEIIUBAHUS

[IpencraBienue pe3ynbTaToB MPaAKTUYECKUX
pabor

NunuBuayanpHas caMOCTOSITEIbHAS paboTa

OIIPEACIICHUC

OK-01
OK-02
OK-04

Tema 6.4.
I'eneTnka uesoBeka

Tect

Pa3pabotka rioccapus
CocraBieHue M aHaIU3
qeoBeKa

[lonroToBka  yCTHBIX
IIpE3eHTaluEN 0
3a00JIeBaHUAX YeIOBEeKa
[IpencraBnenne pe3yabTaTOB MPAKTUIECKUX
pabot

WupuBuayanpHas caMocTosiTeNbHAs paboTa

POAOCIOBHBIX

CcoOOIIIeHu  C
HACJIEICTBEHHBIX

OK 01
OK 02

Konrponbnas padora Ne2
«HacnencrTBeHHOCTD U
U3MEHUYMBOCTH OPTaHU3MOB

OueHnBaHue 3aJJaHU KOHTPOJIBHON pabOTHI

Pa3nen 7. Bo3nnkHOBeHMe ¥ pa3BUTHE KU3HU HA 3eMile

OK-02
OK-04

Tewma 7.1.
3apokJeHNe U pa3BUTHE
KHU3HU

OneHnBaemasi JUCKycCHs 10 BOINpOCaM
JICKIINHU

[TonroToBka M MpeACTaBIEHUE YCTHOIO
co001IeH s u JICHTHI BpEMEHU
3apOXKICHUS U Pa3BUTHS KU3HU

OK-02
OK-04

Tema 7.2.
CucreMa OpraHMYecKoro Mupa

[TonrotoBka W MpEACTaBICHUE YCTHOTO
COO0O0IIeHHUS u JICHTBI BpEMEHHU
BO3HUKHOBEHHUSI M PA3BUTHS KUBOTHOTO U
PacTUTENBHOTO MUPA
NunuBunyansHas
pabota

CaMOCTOATCIIbHaA

Pa3znen 8. DBosrronuoHHas 0MOJIOTUS

OK-02

Tema 8.1.
DBOJIOIMOHHAS TEOPUS
U €€ MECTO B OMOJIOTUH

VYeTHbII onpoc
PazpaGoTka JIEHTBI BpEeMEHM pa3BUTHS
SBOJIFOLIMOHHOTO YYEHHUSI
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OK-01 Tema 8.2. OnenuBaemass JUCKyCCHSl 10 BOIIpOcaM

OK-02 MuKpo3BOTIOIHS JIEKIIUN

OK-04 Pazpabotka rioccapus TepMUHOB
NuauBuayanbHas caMOCTOsTEIbHAs paboTa

OK-01 Tewma 8.3. OueHuBaemasi JMCKYyCCHUSI IO BOIpPOCam

OK-02 MakposBoronus JIEKIIUU

OK-04 Pazpabotka riioccapust TEpMHUHOB
WuauBuayanbHas caMOCTOsATEIbHAs paboTa
[IpencraBieHre pe3ynbTaToOB MPAKTUICCKUX
pabor

OK-01 Tema 8.4. VYcTHBIH onpoc

OK-02 [TpoucxoxaeHne yenoBeKa — PazpaboTka JEHT BpeMEHM UM MEHTAJIBHBIX

OK-04 anTponoreHe3. OCHOBHbIE KapT BOJIIOILUSI COBPEMEHHOTO YeIOBEKa

CTaJIUY DBOJIIOIIUU YEIIOBEKA WunuBuayanbHas caMocTosTeNnbHas pabora
[IpencraBienue pe3ybTaToOB MPAKTUYECKUX
pabor
Pa3zpnen 9. OpranusMsbl U OKpykaoumas cpeaa

OK-01 Tema 9.1. Tect 1o »3komoruvyeckuM Qakropam u

OK-02 Okounorus kak Hayka. Cpezsl cpeaaM KHU3HH OpPTraHU3MOB

OK-07 KHU3HU. DKOJIOTHYECKUE WuauBuayanbHas caMOCTOsATENbHAs paboTa

(bakTopsI

OK-01 Tema 9.2. OueHuBaemasi JMCKyCCUsL IO BOIIpOcam

OK-02 DKOJIOTUYECKHE TICKITUU

OK-07 XapaKTePUCTHKU MOIYJIALNUN NuauBuayanbHas caMOCTOsTENbHAs paboTa
[IpencraBieHne pe3yabTaTOB MPAKTUYCCKUX
pabot

Pa3nes 10. CoobuiecTBa M 3K0JI0THYECKHE CHCTEMbI

OK-01 Tewma 10.1. OneHuBaemasi JHCKYCCHUSI TIO BOIPOCAM

OK-02 CooO1iecTBa OpraHu3MOB, JIEKIIAHU

OK-07 9KOCHCTEMBI CocraBiieHHe cXeM KpyroBopoTa BEUIECTB U
MOTOKA YHEPTUH B IKOCHUCTEME
Pemenue MPAKTHKO-OPHEHTUPOBAHHBIX
pacueTHBIX 3aJlaHUi  Ha  COCTaBIICHUE
TpOPUYECKUX IIeTIeH, TupamMu OMOMacchl U
SHEPrUH, MEPEHOCY BEIIeCTBA U SHEPTUU B
HKOCHUCTEMAX
NuauBuayanbHas caMOCTOsTENbHAs paboTa
[IpencraBieHre pe3ynbTaToOB MPAKTHICCKUX
pabot

OK-02 Tema 10.2. OneHuBaemasi JHCKYCCHSI TIO BOIPOCAM

OK-07 [TpupoaHbIE SKOCUCTEMBI TIEKIIUU
CocraBneHue CpaBHUTEIHHOM  TaOJUIIBI
«IIpupoansie u aHTPOTIOTECHHBIE
HKOCHUCTEMBI»
NuauBuayanbpHas caMOCTOsTeNbHAs paboTa

OK-01 Tema 10.3. OueHuBaemasi JAMCKyCCUSI 1O BOMpOcCaM

OK-02 buocdepa — riodanpHas nekiuu/Tect

OK-07 AKOCUCTEMA 3eMITH CocraBieHue cxeM KpyroBOpOTOB BEIIECTB

A OHOreOXMMHYECKUX OUKIIOB J3JIEMCHTOB
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(yrnepona, a3ora)

Pemenne IPAaKTUKO-OPUEHTHUPOBAHHBIX
pacueTHBIX  33Jady  HA  ONIpEIEIICHUE
IUIOINAAM  HACAXKIEHUM Il CHMIKEHMS
KOHLEHTpallul  YIJIEKMCIOrO  rasa B
aTMoc(epe CBOEro pernoHa nNpo>KUBaHUs
WunuBuayanbHas caMocTosTeNbHas pabora
[IpencraBnenue pe3yabTaToOB NPAKTUYECKUX
pabot

OK-01 Tema 10.4. Yerusrit onpoc/Tect
OK-02 BrnusiHue aHTpOIOTeHHBIX NuauBuayanbHas caMOCTOsTENbHAS paboTa
OK-04 ¢dakTopoB Ha Ouochepy [IpencraBieHne pe3yIbTaTOB MPAKTUICCKUX
OK-07 pagor
[1K-2.2
[TK-2.3
OK-01 Tema 10.5. OueHuBaemasi JHCKYyCCHUSI TIO BOIPOCam
OK-02 Bnusiaue COITUAITbHO- |JICKIIUU
OK-04 HKOJIOTUYECKUX (PaKTOPOB WuauBuayanbHas caMOCTOsATENbHAsI padboTa
OK-07 Ha 3/I0POBBE YEIIOBEKA [IpencraBieHue pe3ysibTaTOB MPAKTUICCKUX
MK-2.2 pagor

' BeimonHenne wu  3ammra  J1a0OpaTOPHBIX
[TK-2.3 paGor
OK-01 KoutponbHas pabGora Ne 3|OueHuBaHue 3aJaHUIl KOHTPOJIBHOM PabOTHI
OK-02 «Teopernueckue aCIeKThI

IKOJIOTHUI
Paznen 11. Cesnexkuusi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH
OK-01 Tema 11.1. Tect
OK-02 Cenexuus kak Hayka u nporiecc |PaspaboTka rioccapust
NuauBuayanbHas caMOCTOsATEbHAS paboTa
OK-01 Tema 11.2. OneHuBaemasi JHCKYCCHUSI TIO BOIPOCAM
OK-02 OcHOBBI OMOTEXHOJIOTHH JIEKITUU
OK-04 NuauBuayanbHas caMOCTOsATEIbHAS paboTa
OK-01 Tema 11.3. OOcyxaeHune 1Mo BOIpocam JIEKIHH
OK-02 buortexHonoruu B )Ku3HU NuauBuayanbHas caMOCTOsTENbHAs paboTa
OK-04 u podeccun [TpencraBieHne pe3yabTaTOB MPAKTUICCKUX
[1K-2.2 paoot
[1K-2.3
Pa3zpnen 12. Pemienue keiicoB B 00,1aCTH OMOTEXHOJIOT U

OK-01 Tema 12.1. OOcy>xaeHune 1o BoIpocam JEeKIHH
OK-02 buoTexHONIOTHH 1 KUBOTHBIC NuauBuayanpHas caMOCTOsATEIbHAS padboTa
OK-04 [IpencraBieHne pe3ynbTaTOB MPAKTUYECKUX
TK-2.2 pagor
[TK-2.3

Paznen 13. buoJsiornyeckue uccijieloBaHus B NpodeccuoHaIbLHOM cepe

OK-01

Tema 13.1.
OCHOBHBIE METOIBI

OO6cyxaeHre Mo BOmpocaM JICKITUN
WuauBuayanpHas caMOCTOsTENbHAs paboTa

41




OK-02 OMOdKOJIOTHYECKIX Brimonnenue u 3amura 1a60paTOPHBIX
OK-04 HCCIICIOBAHUI pabor
OK-07
[1K-2.2
I1K-2.3
OK-01 Tema 13.2. NunuBuayansHas caMoCcTosITeNIbHAs paboTa
OK-02 buoskonmornueckuit [IpencraBnenue pe3yabTaToB MPAKTHUESCKUX
OK-04 HKCIEPUMEHT (TIpUMep) pabot
OK-07 B;él‘([)OJ‘IHeHI/Ie Y 3a1uTa 1abopaTopHbIX
T
[K-2.2 P
I1K-2.3
OK 01 [TIpomexxyTouHas arrecTanysd | BolmoHeHne dK3aMeHaMOHHBIX 3aJaHNUI
OK 02 (3K3aMeH)
OK 04
OK 07
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