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1. ObLIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JNCIHUIIJIMHbI

1.1. MecTo TUCHUILUINHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

OOmieoOpa3oBarenbHas AWCHUIUIMHA «bUONOTHS» SBISETCS 00S3aTENBPHOM YacThiO
o0mreo0pa3oBaTenpHOrO UKIA 00pa3oBarenbHON mporpammbl B cootBercTBuu ¢ ®I'OC CIIO
0 CIEIHAIbHOCTH.

1.2. lleau 1 nJIaHupyeMble Pe3yJabTaThl 0CBOCHUS U CIAIINHbI

1.2.1. eJu AUCUMILINHDBI

Copep:xanue nporpaMmbl 00111€00pa3oBaTeIbHON AUCIUILIINHBI «bHoIOrusY HalpaBIeHO
Ha JIOCTH)KCHHUE PE3yJbTaTOB €€ M3ydeHus B cooTBeTcTBHM ¢ TpeboBanusmu OI'OC COO c
yueroM mpodeccuonansHoil HampaBieHHocTd PI'OC CIIO. ens wu3ydeHHs] AMCHUITITUHBI
«buonorus» Ha 06a30BOM YpPOBHE — OBIaJICHHE OOYYAIOUIUMUCS 3HAHHSAMH O CTPYKTYPHO-
(yHKIMOHAIBLHON OpraHu3allii >KUBBIX CHCTEM pPa3HOI0 paHra M MPUOOpETEHHE YMEHHM
WCIIOJIb30BATh ATH 3HAHMS JIJISl TPAMOTHBIX JCHCTBHI B OTHOIICHUH OOBEKTOB KUBOW MPUPOIBI U
pelIeHus: pa3IuYHbIX KU3HEHHBIX MPOOJIEM.

JlocTiokeHre 1eau  M3y4YeHUs] JUCHUIUIMHBI «buonorus» Ha 0a30BOM  ypOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

— OCBOEHHME OOYYaIOIIMMUCS CHCTEMbl 3HAHHM O OMONOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujaxX, CIYy>KalluX OCHOBOW Mg (opMUpOBaHUS
MPEJCTABIICHUNA O €CTECTBEHHO-HAYYHOW KAapTHUHE MHpPa, O METOAAaX HAYYHOI'O II03HAHUs,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHSI OpTraHH3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

— (opmupoBanue y o0ydaromuxcsi mo3HaBaTeNbHbBIX, HUHTEUIEKTYaIbHBIX U TBOPUYECKUX
CITOCOOHOCTEN B MPOIECCE aHANIW3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUU HAYYHBIX B3TJIANIOB,
UJIEW U MOJXOJ0B K U3YUYEHHIO )KUBBIX CUCTEM PA3HOIO YPOBHS OPraHU3ALNY;

— CTaHOBJIGHHWE y OOydwarommxcs oOImeil KynbTypbl, (PYyHKIMOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBJICHHS OKPYXKAIOIIETO MHpa KUBOM MPHUPOIBI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

— ¢opMupoBaHUEe Y 00yYaOIINXCS YMEHUH WIUTFOCTPUPOBATH 3HAYEHNUE OMOTOTHYECKUX
3HaHUM B NPAKTHUYECKOM JAEATEIBHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI B arpoOUOTEXHOIOT U

— BOCTHMTaHUE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS UYEJIOBEKOM >KWBOW MPUPOJIHI,
HEO0OXO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHU;

— OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUM I  TIOBBIMICHUS  YPOBHS
HKOJIOTMUYECKOM KYIbTYpPHI, A1 (POPMUPOBAHMS HAYIHOTO MHUPOBO33PEHUS;

— MpUMEHEeHHe TPUOOPETEHHBIX 3HAHUN U YMEHUN B MTOBCEIHEBHOM JKU3HU TSI OIEHKU
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulell cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COONTIOICHHE Mep MPO(PUITAKTUKH 3a00JIeBaHUN.

1.2.2 Tlnanupyemblie pe3y/bTAThl OCBOCHHUS 0011e00pa30BaTe/JIbHOM IMCIUIIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oo6mue xomnerenuuu (nanee — OK) u mpodeccuonansueie kommereHimn (ganee — [1K)
®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMM, METANPEAMETHBIMU U TNPEIMETHBIMU
pe3ynbratamMu o0yueHus: 06azoBoro ypoBHs (manmee — I1P6) ®I'OC COO mnpexacraBieHbl B
TadIuIe:



Tabmuna 1 — [Inanupyemblie pe3yabTaTbl OCBOECHHS 00I11€00pa30BaTEIbHON JUCIUTIIMHBI

Koa n
HAHMEHOBaHMHE
dopmupyembIx
KOMIIeTeHII Ui

I[Inanupyembie pe3ybTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupats
CIIoCcoObI
penieHus 3a1a4
npo¢eCCHOHAIIBH
Ol IeATEIbHOCTH
MPUMEHUTEIHHO K
Pa3TUYIHBIM
KOHTEKCTaM

JIngHOCTHEIC PE3YIbTAaThl AOJKHBI OTpaXaThb B 4aCTH:
TPYAOBOT'O BOCIIMTAHUSL:

- TOTOBHOCTb K TPY/1y, OCO3HAHUE IEHHOCTH MaCTePCTBa,
Tpyaoiooue;

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU TEXHOJIOIMYECKON
Y COIMAIBHON HAIPaBIEHHOCTH, CIOCOOHOCTD
MHULMHAPOBATh, IUIAHUPOBATh

1 CaMOCTOATCIIBHO BBIITOJHATD TaKYIO ACATCIbHOCTD,

- UHTEpEeC K pa3Iu4HbIM cepaM npodhecCuoHaATbLHOU
JESATEIIBHOCTH.

MeTanpez[MeTHHe PE3YJIbTAaThl JOJIKHBI OTPpaXXaTh:

OBnaneHne yHUBEpCAIIbHBIMU Y4€OHBIMU
[I03HABATEJILHBIMU IEUCTBUAMMU:

a) 0a30BbIC JTOTHYECKHE JIENCTBUS:

- CAaMOCTOATENBHO (POPMYINPOBATh U AKTYaJIU3UPOBATH
po0JIeMy, pacCMaTPHUBATh €€ BCECTOPOHHE,

- YCTaHaBJIMBATb Cyn.[CCTBCHHBIﬁ IMPpU3HAK
HJIN OCHOBAHUA OJId CPAaBHCHUS, KJ'IaCCI/I(bI/IKaHI/II/I

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE U POIH OUOJIOTUN
B CHICTEME HayYyHOTO 3HaHUS; PYHKIMOHAIBHON IPaMOTHOCTH
YeJIOBEKA JIUISl PEIICHUS )KU3HESHHBIX MPOOIIEM.

I1P6 2. CpopMHUpPOBaHHOCTH YMEHHS PACKPBIBATH COICPIKAHNE
OCHOBOIIOJIATAlOLINX ONOJIOTUYECKUX TEPMUHOB U MOHATHH: KHU3Hb,
KJIETKA, TKaHb, OPT'aH, OPraHU3M, BUJI, OIS, YKOCUCTEMA,
ouoreHo3, ouocdepa; MmeTadoa1U3M (0OMEH BEIIECTB U
IIPEBpALEHHE SHEPTUH ), TOMEOCTa3 (CaMOperysus), ONOCUHTE3
Oenka, CTpyKTypHasi OpraHU3aLus )KUBBIX CUCTEM, JTUCKPETHOCTb,
CaMOperyJISILMsL, CaMOBOCIIPOU3BECHHE (PETIPOTYKIUS),
HaCJIeICTBEHHOCTh, N3MEHYUBOCTb, SHEPT03aBUCUMOCTb, POCT

Y pa3BHUTHE, YPOBHEBAsI OPTaHU3AIIHS.

ITP6 3. ChopmupoBaHHOCTH YMEHHUS PACKPBIBATH COJEPIKAHUE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEOPUI U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, YBOJIOLIMOHHOM,
MPOUCXO0XKICHUS )KU3HU U YEJIOBEKA.

I1P6 4. ChopmMHpoBaHHOCTH YMEHHUS PAaCKPHIBATh
OCHOBOIIOJIATAIOIIHE OMOJIOTHYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.W. BaBunoga, 3. ['ekkens, O.
Mromnepa, K. bapa), rpaHulbl X IPUMEHUMOCTH K KUBBIM
CHUCTEMaM.

I1P6 5. TlpuoGperenue onbITa MPUMEHEHHUSI OCHOBHBIX METOJIOB




# 00001IEeHNS;

- OIIPEACIIATH LIENIN AeATEIbHOCTH, 3a1aBaTh IIapaMETPhI U
KPUTEPUU UX JTOCTUKCHUS;

- BBIBJIATh 3aKOHOMCPHOCTHU U ITPOTHBOPCUHS B
paccMaTpruBaACMBbIX SABJICHUAX

- BHOCHUTBb KOPPEKTHUBBI B ACATCIIbHOCTh, OLICHNBATH
COOTBCTCTBHUEC PE3YJIbTATOB LECIAM, OLICHUBATH PUCKU
MOCIIEACTBUM ACATCIIbHOCTH,

0) 0a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- BJIAJIETh HaBbIKAMU y4€OHO-HCCIIEIOBATEIHCKON
Y TIPOEKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3peLICHUS
pooem;

- BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBS3H

U aKTyaJIM3UpOBaTh 3a/1a4y, BbIABUTaTh THUIIOTE3Y

€€ pelIeHUs], HaXOAUTh apryMEHTBI AJIs JOKa3aTelIbCTBA
CBOUX yTBEp:KJIEHHH, 3a71aBaTh apaMeTpbl U KPUTEPUU
pelieHus;

- AHAJIM3UPOBATD ITOJYUCHHBIC B XOAC PCHICHUS 3aJa4n
PE3YIbTATBI, KPUTHYCCKHU OLUCHUBATH UX JOCTOBCPHOCTD,
MMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIIOBUSIX,

pa3pa6aTBIBaTB IJIaH PCIICHUA HpO6JICMLI C y4€TOM
AHAJIM3a UMCIOINXCS MaTCpUAJIbHBIX 1 HEMATCPpHUAJIbHBIX

pecypcos;

-- YMCTh IICPCHOCUTH 3HAHUSA B [IO3HABATCIIbHYTO
U IPAKTUYCCKYIO o0yactu KHN3HCACATCIIbHOCTH,

HAay4YHOTI'O IMO3HAHUs, UCITIOJIb3YCMbIX B OHOJIOTHH: Ha6HIOI[eHI/ISI u
OIMCAHHUS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OPraHU3aluU U
MPOBEICHUS OMOIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIKEHHS
TUIIOTE3, BBISIBIICHHS 3aBUCUMOCTH MEKY UCCIIEyEMbIMU
BCJIMYHUHAMMU, 00BSICHEHHUS MOJIYUYCHHBIX PC3YJIbTATOB U
(bopMyIMpOBaHUs BBIBOJOB C UCIOJIb30BAHNEM HAYUHBIX ITOHITUH,
TEOPUM U 3aKOHOB.

ITP6 6. ChopMupoBaHHOCTh YMEHHUS BBIJICIATH CYIIECTBCHHBIC
MIPU3HAKK BUPYCOB, KJIIETOK MPOKAPUOT U SYKAPHUOT;
OJIHOKJICTOYHBIX

¥ MHOTOKJICTOYHBIX OPTraHW3MOB, BHJIOB, OMOTEOIICHO30B

1 DKOCHCTEM; OCOOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB

Y TIPEBPAIICHUS YHEPTUH B KJIETKE, (DOTOCHHTE3a, TNIACTUIECKOTO U
HHEPreTHYECKOro oOMeHa, XeMOCHHTEe3a, MUTO3a, Mel03a,
OTUIOJIOTBOPEHUS, PA3BUTHS M Pa3MHOXKEHHUSI, UHIMBUIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), 0OpHObI 3a CYIIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BHI000PAa30BaHMSI, TPUCIIOCOOTICHHOCTH
OpPTaHU3MOB K CpeJie OOMTaHUsI, BIUSHUS KOMIIOHEHTOB SKOCUCTEM,
AHTPONOTEHHBIX U3MEHEHUH B 3KOCUCTEMAX CBOEM MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPAILEHUE SHEPTUU B OHochepe.

ITP6 7. CpopMHUPOBAaHHOCTH YMEHUS IPUMEHSTH [TOJyYEHHbIE
3HaHUS U O0BSICHEHUST OMOJIOTHIECKUX MTPOIIECCOB U SIBJICHUH,
JUIS IPUHATHS MIPAKTUYECKUX PELICHUH B OBCEIHEBHOMN JKHU3HU C
1eNblo o0ecrnieueHus: 6e30MacHOCTH CBOETO 370POBbsI U 3/10POBbS
OKPY>KaIOLIHX JIOJeH, COONII0ICHHS 3J0pOBOTr0 00pa3a >KU3HH,
HOPM IpaMOTHOTO ITOBEJICHUSI B OKPYKAIOIIEH TPUPOIHOM Cpene;
MOHUMaHHE HEOOXOIMMOCTH UCTIOIB30BaHUS JOCTHKEHHH
COBpPEMEHHOI OMoJIoruy U OMOTEXHOJIOTUMN JJI PallMOHATBHOTO
IPUPOJIOTIOIB30BAHMUA.

ITP6 8. ChopMHupOBaHHOCTH YMEHHUS pPelIaTh OMOIOTHYECKUE




- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obacTei;

- BBIJIBUTATh HOBBIE HJEH, NIPEJIATATh OPUTHUHAIBHBIE
MOJXO0/Ibl U PELICHUS

3aJla4uM, COCTABIISTh TCHOTHITMYECKNAE CXEMbI CKPEITUBAHUS JIJIsI
pa3HBIX TUIIOB HACIIEOBAHHMSI IPU3HAKOB Y OPraHU3MOB,
COCTaBIISITH CXEMBI MIEPEHOCA BEIIECTB U YHEPTUU B IKOCUCTEMAX
(enu mUTaHus, TUIICBBIC CETH).

ITP6 9. ChopmupoBaHHOCTH YMEHUN KPUTHUECKH OIICHUBATH
UHPOPMAIIHIO OHOJIOTUYECKOTO CO/ICPKaHUs, BKITFOYAFOIIYFO
TICEBJIOHAYYHBIC 3HAHWS U3 PA3IUYHBIX HCTOYHUKOB (CpeICcTBa
MaccOBOW MH(POPMAIINHU, HAYYHO-TIOITYJISIPHBIE MAaTePUAIIBI);
WHTEPIPETHPOBATH ITUICCKUE ACTIEKTHI COBPEMEHHBIX
UCCIICIOBaHMIA B OMOJIOTUU, MEIUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh III00ATBHBIE SKOJIOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH, JOPMHUPOBATH 110 OTHOUICHUIO K HUM
COOCTBEHHYIO TTO3UIIUIO.

ITP6 10. ChopMUpOBaHHOCTh YMEHUH CO3/1aBaTh COOCTBCHHBIC
IUCbMEHHBIE U YCTHbIE COOOILIEHHS HA OCHOBE OMOJIOTUYECKO
MH(pOpMaLIUU U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh
NOHATUIHBIN annapaT OMOJIOTHH

OK 02.
Hcnons30BaTh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
HMHTEPIIPETalUU
uH(pOopMaluu U
UH(OPMAaIIOHHBI
€ TEXHOJIOTHH JIs
BBITTOJTHEHHS
3a7a4
npodeccuoHanbH
O IeATSIbHOCTH

JImaHOCTHEIE PE3YIbTATHI AOJIKHBI OTpaXaThb B 4aCTH:
HEHHOCTHU HAYYHOI'O ITO3HAHU:

-cpOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U OOIIECTBEHHOM
MIPAKTUKH, OCHOBAHHOI'O

Ha JMaJIore KyJbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr'0 MECTa B MOJIUKYJIBTYPHOM MUPE.

MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:

OBnaneHne yHUBEpCAIbHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU JIEHCTBUSMU:

B) paboTa ¢ MH(poOpMaLuei:

ITP6 1. ChopmMupoBaHHOCTb 3HAHUHN O MECTE U POJIU OMOJIOTUH
B CUCTEME HAay4HOTO 3HaHUs; (PYHKIIMOHATHHOW IPaMOTHOCTH
YeJIOBEKA JIJISl PEIICHUS KU3HEHHBIX TPOOJIEM.

ITP6 7. ChopMHpOBaHHOCTH YMEHHUS IPUMEHSITh [TOJTyYEHHBIE
3HaHU JUIs 00BSICHEHUs! OMOJIOTHYECKUX MTPOLIECCOB U SIBJICHUH,
JUTS IPUHSATHS MIPAKTHYECKUX PEIICHNH B IIOBCETHEBHOMN JKU3HU C
1eJIbI0 00ecreyeHns Oe30MaCHOCTH CBOETO 3/J0POBbs U 37J0POBbS
OKPY’KAIOIIHNX JIFOJIeH, COOTIOIEHUS 3I0POBOTO 00pa3a KU3HU,
HOPM I'PaMOTHOT'O TIOBEJIEHUS B OKpPY>KaIOIIEeH IPUPOIHON CpenE;
MOHMMAaHNHEe HEOOXOJUMOCTH UCTOIb30BaHUS JOCTHKEHUN
COBPEMEHHOM OMOJ0rUU U OMOTEXHOJIOTHH I PalliOHATIBHOTO
MPUPOIONOIB30BAHUS.

ITP6 10. ChopMUpOBaHHOCTh YMEHUI CO3/1aBaTh COOCTBEHHBIE




- BJIaJIETh HaBbIKAMH TMOJTyYeHHsI HH(POpMAIUN
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATH IIOUCK, aHAJIN3, CHCTEMATU3ALUI0

Y MHTEPIIPETALUIO HH(POPMAIH Pa3INYHBIX BUIOB
1 GOpM IpEICTABICHMUS;

- cO3J1aBaTh TEKCTHI B PA3JIMYHBIX opMaTaX C y4eTOM
Ha3zHa4YeHHS MHGOPMAITUH U 1IEJICBOU ayAUTOPUH, BEIOUpast
ONTUMAJIBHYIO (POpPMY IIPEICTABICHUS

1 BU3YyaJIM3alluu,

- OLICHUBATh JI0CTOBEPHOCTb, JISTUTUMHOCTh HH(POPMAIIHH,
€€ COOTBETCTBUE MPABOBBIM M MOPAJIbHO-3THUECKUM
HOpMaMm;

- HCII0JIb30BaTh CpeicTBAa MH(POPMAILIMOHHBIX

Y KOMMYHHMKAIlMOHHBIX TEXHOJIOIMH B PELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3allMOHHBIX
3aja4 ¢ coOr0IeHueM TpeOOBaHUM SPrOHOMUKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, peCypcocOepekeHN s, TPABOBbIX
U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€3011aCHOCTH

MUCHMEHHBIC ¥ YCTHBIE COOOIICHHUS HA OCHOBE OMOJIOTHYECKOM
MH(pOpPMALUU U3 HECKOJIBKMX UCTOUHUKOB, IPAMOTHO UCIIO/Ib30BaTh
NOHATUIHBIN anmapaT OHOJIOTHH

OK 04.
A¢pdexTuBHO
B3aMMOJICHCTBOBA
Th ¥ paboTaTth B
KOJIJICKTHBE U
KOMaH/1e

JIn4HOCTHBIE PE3yJIBTATHI JOJKHBI OTPAKATh B YACTH:
LIEHHOCTU HAy4YHOI'O [TO3HAHUS: OCO3HAHUE LICHHOCTHU
Hay4YHOU J€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCTD
VHJIMBHUIyaJIbHO U B TPYIIIIE.

MerarnpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:

OBHa}IeHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU

I1PG 5. Tlpuobperenue onbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUS, UCTIOJIB3YEMBIX B OMOJIOTUN: HAOIIOICHUS

Y OIMCAHMS KUBBIX CUCTEM, MPOLIECCOB U SBJIICHUI; OpraHU3aluu
Y TIPOBEICHHS OMOJIOTHYECKOTO YKCIIEPUMEHTA, BBIJBUKEHUS
TUIIOTE3, BBISBIICHUS 3aBUCUMOCTH MEXIY MCCIENYEMbIMU
BEITMYMHAMU, OOBSICHEHUS TIOYYCHHBIX PE3yJIbTaTOB U
(dbopMyIIHpOBaHUsI BBIBOJOB C UCTIOJIb30BAHUEM HAYYHBIX MOHSATHH,
TEOpUI M 3aKOHOB




JNIEUCTBUSIMU:
0) COBMECTHasl IeATEIbHOCTb:

- IOHUMAaTh U UCIIOJIb30BaTh IIPEUMYIIIECTBA KOMaHIHON 1
WHIUBUAYATHHON PaOOTHI;

- IPUHUMATh LCIIN COBMECTHOU ACATCIIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH I€UCTBUS

10 €€ JIOCTYDKCHHIO: COCTABIIATh IUIAH JICHCTBHIA,
pacnpenenaTb pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI.

OBnazieHue yHUBEPCAIbHBIMU PETYJISATUBHBIMU
IEUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOAEH:

- IPUHAMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOAECH
IIPU aHAJIU3€ PE3YJIbTATOB AEATEIbHOCTH;

- MpU3HABATh CBOE MPABO M MPABO APYTHUX JIIOICH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TO3UIHH
JPYTOro YeloBeKa

OK 07.
CopeilicTBOBATH
COXpaHEHUIO
OKpYyXKaroleun
cpenpl,
pecypcocOepexeH
W10, TPUMEHSATH

JIM4HOCTHBIE PE3yJIbTATHI IOJKHBI OTPAKATh B YACTH:
HKOJIOTUYECKOT0 BOCIIUTAHUS: - CHOPMHUPOBAHHOCTD
9KOJIOTMUECKOM KYJIbTYpbl, TIOHUMaHUE BIUSHUS
COLIMAJIBHO-DKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE
IPUPOJHON U COLUAIBHON CPEeibl, OCO3HAHUE IN100aIbHOTO
XapakTepa dKOJIOTHYeCKHX Mpo0iIeM;

ITP6 5. Tlpuobperenue onbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUS, UCTIOIh3YEMBIX B OMOJIOTUN: HAOIIOIEHUS 1
OTIMCAHUS KUBBIX CUCTEM, MTPOIIECCOB M SIBJICHUI; OpraHU3AINH H
MPOBEJICHUST OMOIOTHYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHS
TUTIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXIY UCCIIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHSI IOTYYSHHBIX PE3YJIbTATOB U
(GhopMyITHUpOBaHUS BEIBOJOB C UCIIOJIH30BAHMEM HAYUYHBIX MOHSATHH,




3HaHUI 00

TEOPUM U 3aKOHOB.

U3MEHEHUU - INIAHUPOBAHUE U OCYILIECTBICHUE NCUCTBUI
KJINMAaTa, ITP6 6. ChopMupoBaHHOCTh YMEHHUS BBIJICIATH CYIIECTBEHHBIC
MIPUHLMUIIBI B OKpYXKaloUIeH cpesie Ha OCHOBE 3HaHUS Lesen IIPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U DYKAPHUOT;
OepexIINBOro YCTOMYHMBOIO pa3BUTHUS YEIOBEUECTBA; OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
IIPOU3BOJICTBA, OMOTreo1eH030B U 3KOCUCTEM; OCOOCHHOCTH MPOIIECCOB 0OMEHa
3P PEeKTHBHO - aKTMBHOE HENPUATHE ACUCTBUN, IPUHOCSILNX BPE] BEILIECTB U IIPEBPAILEHUS SHEPTUH B KIIETKe, (POTOCUHTE3A,
JeiiCTBOBATH B OKPYKaroIIEH Cpele; IUTACTHYECKOTO U YHEPreTHYECKOro 00MEHa, XeMOCHHTE3a, MUTO3a,
Ype3BbIYAHbBIX Mel03a, OIUIOJOTBOPEHHUS, PA3BUTHUS U Pa3MHOXKEHMUS,
CUTYaLIUAX - YMEHHE MPOTHO3UPOBATH HEOIATOMIPHUATHBIC WHUBUIyAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 00pbObI 3a
9KOJIOTMUYECKUE MOCIEACTBUSI IPEANPUHUMAEMBIX CyLIEeCTBOBaHME, €ECTECTBEHHOT0 0TOOpa, BU1000pa3oBaHus,
JNEHCTBUM, IPEAOTBPALLATh UX; PUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUSI, BIMSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOI€HHBIX U3MEHEHUH B
- pacUIMpPEHUE OIbITA AESITEIbHOCTU SKOJIOTUYECKON HKOCHCTEMAaxX CBOEH MECTHOCTH,
HaIpPaBJIEHHOCTH.
KpPYTOBOpPOTa BEIIECTB M IIpEeBpalleHre YHeprun B buocdepe.
MetanpeameTHble pe3yabTaThl 10JKHbBI OTPaXKaTh:
I1P6 7. CpopMHUPOBaHHOCTH YMEHHS TPUMEHSTH MTOTyYCHHBIE
OBnazneHne yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU 3HaHU JUIsL 00BSICHEHUs! OMOJIOTHYECKUX MTPOLIECCOB U SIBJICHUH,
JNEUCTBUSAMMU: JUISL IPUHATHUS TPAKTUYECKUX PEIICHUN B IIOBCETHEBHOW JKU3HHU C
1eNblo o0ecrneueHus: 6e30MacHOCTH CBOETO 370POBbsI U 3/10POBbS
0) COBMECTHasl IeATEIIbHOCTh: OKPYXKAIOIIHX JIF0/IeH, COONIOICHUS 3I0pOBOT0 00pasa *KHU3HH,
HOpPM I'PaMOTHOT'O TIOBEJIEHUS B OKpY Karollel MpUpPOIHOI cpene;
- IOHUMAaTh U MCIOJb30BaTh IIPEUMYIIICCTBA KOMaHHHOﬁ u IIOHUMAHHUEC HGO6XOI[I/IMOCTI/I HUCIIOJIB30BAHUSA I[OCTI/I)KeHI/II‘/’I
WH/MBUYalIbHOM padoThI; COBPEMEHHOM OMoJIorny U OMOTEXHOJIOTUN [JI pallMOHAIbHOTO
IIPUPOIOIOIB30BaHUS
- IPUHUMATD 11€JTU COBMECTHOM JIEATEIbHOCTH,
OpPraHMU30BBIBATh U KOOPAWHUPOBATH AEHCTBUS
I10 €€ JTOCTUKEHUIO: COCTABIIATH IIJIaH JACUCTBUM,
pacnpenenaTb poju ¢ y4eTOM MHEHUH y4aCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI
IIK 1.2. c(OPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYPBI, c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATDH MOJyUYE€HHbIE 3HAHUS IS
OpranuzoBbIBaTh | NOHMMAHUE BIMSHUS COLMAIBHO-DKOHOMUYECKUX 00BsICHEHHUs] OMOJIOTHYECKUX MTPOLIECCOB M SBJICHUM, ISl IPUHSTUS
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nporecc
o0yueHus
oOyyarouuxcs B
COOTBETCTBHUH C
CaHUTAPHBIMH
HOpMaMH U
paBUIIAMHU.

MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM
Cpelbl, 0OCO3HaHUE TT100aTbHOI0 XapaKTepa SKOJIOTrHUYeCKUX
mpooem;

[IPAKTUYECKUX PEIICHUN B [IOBCEIHEBHOM KU3HU C LIEJIBIO
oOecrieyeHHs 6€30IIaCHOCTH CBOETO 3/I0POBbsSI U 37J0POBbS
OKPYXaIOIIUX JIFOAEH
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2. CTPYKTYPA n COILEPKAHUE OBIIEOBPA3OBATEJIbHOM

JUCIHUIIVIMHBI

2.1. O0beM AUCHUILVINHBI U BUJbI y4eOHOH padoThI

Bua yueOHoii padboThI

O0BeM B yacax

OBBEM OBPA3OBATEJBLHOM MPOT'PAMMBI TMCITATLTAHBI: 76
- TeOpeTH4ecKoe o0yueHmne 38
B T.4. IpOo(eCCHOHATbHO-OPUEHTUPOBAHHOE CO/Iep KaHue (TpaKTHUYecKas 2
MOJITOTOBKA)

- IPAKTHYECKHE 3aHATHUS 38
B T.U.

po(hecCHOHATLHO-OPUEHTUPOBAHHOE COIepKaHNE (IPAKTHYECKAasl TOATOTOBKA) 2

nuddepeHITMpPOBaHHBIN 3a4eT

- IPOMEIKYTOYHAA aTTECTAllUsA

B TOM YHCJIC:

KOHCYJIbTallUHU

OK3aMCH

auddepeHnupoBaHHbIN 3aUeT
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1.2. TemaTu4eckuii MJIaH U CO/IEPKAHME TN CHUTITTHHbBI
Tabauma 2 — Temaruueckuii niaad

KoauuecTBo AYJAUTOPHLIX YacoB

BCEro

B T.4. Ipo@.

HaumeHnoBaHue pa3aeioB U TeM TeopeTH4. | MNPaKTHY.
OpHEHTHp-e
oOyyenune pansaTus (KP)
coiepKaHue
Pa3nen 1. KiieTka — cTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHULIA dKUBOT'0 18 - 10 8
Tewma 1.1. buonorus kak Hayka. O0111ast XapaKTepUCTUKA KU3HU 2 - 2 -
Tema 1.2.CtpykTypHO-(DYHKIIHOHAJIbHAS OpPTraHU3aLUs KIETOK 6 - 2 4
Tema 1.3. CtpykTypHO-(OYHKIIMOHAIBHBIC (PAaKTOPHI HACIEICTBEHHOCTH 4 - 2 2
Tema 1.4.00MeH BemIecTB U MPEBPaIICHUE SHEPTHH B KIIETKE 2 - 2 -
Tewma 1.5. )KuzHennslii nukiI KIeTku. Muros. Meiios 4 - 2 2
Pasnen 2. Ctpoenne u GyHKIMH OPpraHu3ma 26 - 10 16
Tewma 2.1. CtpoeHue opranuzma 2 - 2 -
Tema 2.2. @opMbl pa3MHOKEHUSI OPIAHU3MOB 6 - 2 4
Tema 2.3. OHTOreHe3 pacTeHUM, )KUBOTHBIX U YEJIOBEKa 6 - 2 4
Tema 2.4. 3aKkOHOMEPHOCTH HacJIeI0BaHUs 4 - 2 2
Tewma 2.5. CueryieHHOE HAcJIeI0BaHUE MPU3HAKOB 4 - - 4
Tema 2.6. 3aKOHOMEPHOCTH U3MEHUUBOCTH 4 - 2 2
Pasnen 3. Paznea 3. Teopus 3BosII0O1IUM 8 - 6 2
Tema 3.1. McTopus 3BOIIOLMOHHOrO yueHusi. MUKpo3BOIOLUs 2 - 2 -
Tema 3.2. MakposBostonysi. BOSHUKHOBEHHE U pa3BUTHE XKU3HU Ha 3eMiie 2 - 2 -
Tewma 3.3. IlpoucxoxeHne YeI0BEeKa — AaHTPOTIOTEHE3 4 - 2 2
Pa3nea 4. Dxogorus 18 - 8 10
Tema 4.1. Dkonoruueckue GakTopsl U cpebl )KU3HU 4 - 2 2
Tema 4.2. Ionynsinusi, co00IIECTBa, IKOCUCTEMBI 6 - 2 4
Tewma 4.3. buocdepa - rmodangpHas YKOJOTUYECKAS] CHCTEMA 2 2 2 -
Tema 4.4. BausiHue aHTpONOreHHbIX (PakTOpoB Ha Ouochepy 4 2 - 4
Tema 4.5. BausiHue cOIMaTbHO-9KOJOTHYECKUX (PAaKTOPOB Ha 37I0POBbE UEIOBEKA 2 - 2 -
Paznen S. buoJsiorust B ;kM3HH 4 - 2 2
Tema 5.1. BUOTEXHOIOITUH B )KU3HU KaKIOTO 4 - 2 2
JAundpepeHuupoBaHHbIi 3a4eT 2 - 2 -
BCEI'O 76 4 38 38
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2.2. TemaTUYeCKUM IJIaH U COJIEPKaHUE AUCIIUTUIUHBI

HaumeHoBaHue pa3ieioB Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATIBLHO- O0bém | DopMupyembl
U TeM OPUEHTHPOBAHHOE), 1A00pPaTOPHbIEC U MPAKTHYECKHE 3aAHATHSA, MPUKJIATHON MOAYJb | YacoB e
(IpU HAJITMYMH) KOMIIETEHIIMH
1 2 3 4
Pasnen 1. KiieTka — cTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHULIA dKUBOT'0 18
Tema 1.1. Conep:xaHue y4eOHOT0 MaTepuaia 2
buosnorus xak Hayka. 1. Buosiorusi kKak Hayka. 2 OK 02
OO011as XapaKTepUCTUKA CoBpeMeHHBIE OTpaciu OWONOTHYeCKHX 3HaHWH. CBA3p OWONOTMHM C JAPYTUMH HayKaMu:
JKH3HA Oouoxumms, Ouodusuka, OuoHuKa, reHoreorpaduss u ap. Ponmb um Mecro Ouomorum B
(OopMHPOBaHNH COBPEMEHHOW HAYYHOH KapTHHBI MHpa. YPOBHH OpraHU3aIllMH KUBOW MaTEpHH.
O0111ast XapaKTEPUCTHKA JKU3HU, CBOWCTBA JKUBBIX CUCTEM. XMMHUYCCKUN COCTAB KJIETOK
Tema 1.2. Conep:xaHue yueOHOr0 MaTepuaia 6
CrpykTypHO- 2. CoBpeMeHHas KJeToYHAs Teopus. CpaBHHTeIbHAN XapPAKTEePUCTHKA KJIETOK. 2 OK 01
(byHKIIMOHATbHASL Knerounast teopust (T. IlIBanu, M. llneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM OK 02
OpraHu3anys KJIeToK KJIIETOUHOM TeOpuH. THUIbl KIETOYHOM OpPraHU3alUu: MPOKAPUOTHUECKUM U 3YKApUOTHYECKUIL. OK 04
OnfHOKJIETOYHbIE M MHOTOKJIETOYHblEe OpraHu3mbl. CTpOEHHE MNPOKAPUOTHYECKOW KIICTKH.
Crpoenue sykapuoTuuecko kinetku. Heknerounsle Gopmbl )ku3HU (BUPYCHI, OakTeprodarm)
B Tom uncie, npaKTHYECKUX 3aHATHI 4
I13 Ne 1: «M3yueHne CTpOEHMSI paCTUTENBHBIX U )KHBOTHBIX KJIETOK 11O MUKPOCKOIIOM. 2
I3 Ne 2: «BupycHble u OakrepuanbHble 3a0osieBanus. OOILUME NPUHIMITBEI HCIIOJIb30BaHUS 2
JIeKapCTBEHHBIX BemiecTB. OCOOCHHOCTH MPUMEHEHUS! aHTUOMOTHUKOBY
Tema 1.3. Conep:xanue yueOHOro MaTepuasa 4
CrpykTrypHO- 3. Ilpoueccrl MATPUYHOro cuHTe3a. CTpoeHue XpoMocoMm. 2 OK 01
byHKIIHOHATBHBIE (DAKTOPBI XpomocomHasi Teopust T. Moprana. CTpoeHne XpoMocoM. XPOMOCOMHBIH Ha0Op KIETOK, OK 02
HACJIEICTBEHHOCTH TOMOJIOTUYHBIE K HErOMOJIOTHYHBIE XPOMOCOMBI, TaIUIOMAHBIM W JAWIJIOWIHBIA HaOop.
HyknewnoBsie kucnotel: JJHK, PHK HaxoxmeHwe B KieTke, WX CTpOCHHE M (DYHKIIUH.
MartpuuHble MpoLEcCcH B KIETKE: perIuKanus, onocuHTes Oeika, penapauus. [ 'eHeTnueckuil Kox
U €ro CBOMCTBa
B TOoM uncie, NpaKkTHYeCKUX 3aHATHH 2
II3 Ne 3: «Pemenune 3a1au Ha OINpesieleHUE MOCIE0BATEIBHOCTH HYKJIEOTHIOB, aMUHOKHCIIOT B 2
HOpME U B CIy4yae U3MEHEHHs MOCJIE0BATENbHOCTH HyKneoTH 108 JJHK»
Tema 1.4. Copep:xkaHue y4eGHOT0 MaTepuaJia 2
OOMeH BelecTB 1 4. AccuMHJISIIUS M JUCCUMUIJISIIUSA — IB€ CTOPOHBI MeTa00J13Ma. 2 OK 02

IIPEBPAILICHUE SHEPTUH B
KJIETKE

[lonaTne merabonu3M. ACCUMMISIIMSA M AUCCUMWJISIIMS — JIBE CTOPOHBI MeTadonu3Ma. THIbI
oOMeHa BelIecTB: aBTOTPOMHBIA W TeTepOTPOQPHBIH, adpoOHBIN M aHa’poOHbIH. [TmacTrueckuii
o0meH. DoTtocuHTE3. XEMOCHHTES
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Tema 1.5. Copepxxanue yqyeOHOIro MmaTepuaJia 4
JKu3HEHHBI HUKI KIETKUA. | 5. KileTOYHbIH UKL, €ro NepuoAbl H PeryJIsimsi. 2 OK 02
Murto3. Meiio3 Knerounslii 1uki, ero mnepuoAsl. MuUTO3, €ro CTagdd ¢ IPOUCXOJAIIME MPOLECCHI. OK 04
buonorunyeckoe 3HadueHue muTo3a. Meio3 u ero crtaauu. lloBejaeHue XpoMocoM B Meiose.
Kpoccunrosep. buonornueckuii cMpica Meiiosa
B ToM yucie, npaKTHYECKHUX 3aHATHH 2
113 Ne 4: «AHanu3 3TalloOB MATO3a U ATAIIOB Meiio3a™» 2
Pa3nes 2. Ctpoenue U pyHKIIMH OPpraHu3mMa 26
Tema 2.1. Conep:xaHue y4eOHOT0 MaTepuaia 2
Crpoenue opranusma 6. B3auMoCBSA3b OPraHoOB M CHCTEMbI OPraHOB B MHOI'OKJIETOYHOM OpraHu3me. 2 OK 02
MHorokierouHsle opraHusmbl. ['omMeocTta3 opraHusMa H €ro MOAJEp)KaHHE B Ipolecce
KU3HEIESSITEIbHOCTU
Tema 2.2. Conep:xaHue yueOHOr0 MaTepuaia 6
DopMBbl pa3MHOKEHUS 7. @opMbI pa3sMHOKeHHUs Opranu3mMoB. becmnoJioe u moJioBoe pasMHOKEHUe. 2 OK 02
OpraHu3MOB Buner Oecromoro pasmHokeHus. llomoBoe pasmHOXKeHHe. l'ameToreHe3 y IKHBOTHBIX.
CnepmaroreHnes u ooreres. CTpoeHue MojgoBbiX kieTok. Oniaoa0TBOpeHue
B ToM yucie, npaKTHYECKHUX 3aHATHH 4
I13 Ne 5: «CpaBHeHuUe MPOIeCcCOB OECIOIOr0 U MOJIOBOTO PA3MHOKEHUS 2
I13 Ne 6: «CtpoeHune nosoBbIX KJIeToK. OII00TBOPEHUE» 2
Tema 2.3. Conep:xaHue y4edOHOro MaTepualia 6
OHTOTeHe3 pacTeHUH, 8. MHMuauBuayaJbHOe  pa3BUTHE  OPraHM3MOB. JMOpHOreHe3 M €ro  CTaJMMH. 2 OK 02
SKUBOTHBIX U UeJIOBEeKa [MoctamOpuonanbHbId nepruoa. CTaguu MOCTIMOPHOHAILHOTO PAa3BUTHS Y )KMBOTHBIX M YEIIOBEKA. OK 04
IIpsmoe u HenpsiMoe pa3BuTHe. bruonornyeckoe ctapeHre u cMepTh. OHTOreHe3 pacTeHUH
B Tom uncie, npaKTHYECKHUX 3aHATHI 4
I3 Ne7: «OHTOTEHE3 pacTEHHI 2
I13 Ne 8: «BrIgBNEHNE 1 ONMCaHUE TPU3HAKOB CXOJICTBA 3apO/BIIIEH YEI0BEKa U IPYTUX 2
MIO3BOHOYHBIX KaK JI0Ka3aTelIbCTBO UX HBOJIOLMOHHOIO POACTBAa*»
Tema 2.4. Conep:kaHue y4eOHOT0 MaTepualia 4
3aKOHOMEPHOCTHU 9. OcCHOBHBIC TOHSITHS TeHETHMKH. 3aKOHOMepHOCTHM oOpa3oBaHusi ramer. 3akonsnl I. 2 OK 02
HAaCJICTOBAHUS Menpaenss OCHOBHBbIE MOHSATHS TE€HETHKH. 3aKOHOMEPHOCTH O0pa3oBaHUsl raMeT. 3akoHbl [. OK 04
Memniens (MOHOTHOPUIHOE M TOTUTHOPHIHOE CKpelnBanue). Bzanmo ielicTBie TeHOB
B ToM uncie, npakKTHYECKHUX 3aHATHH 2
I3 Ne 9: «Pemenue 3a1a4 Ha onpeiesieHNE BEPOSITHOCTH BOZHUKHOBEHHS HACIIEICTBEHHBIX 2
IIPU3HaKOB IIpX MOHO-, 11-, HOHI/II‘I/IGPI/I,ZIHOM 1 aHAJIM3UPYIOUIEM CKpCUIMBAHUHN, COCTABJICHUE
TCHOTUIIMYECKUX CXEM CKPCHIUBAHUS
Tema 2.5. Conep:xanue yueOHOro MaTepuaJia 4
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CuemneHHoe HaclieqoBanue | B Tom umcie, npaKTHYeCKUX 3aHATHI 4 OK 01
[IPU3HAKOB 113 Nel0: «Pemrenne 3amad Ha onpeaeieHHE BEPOATHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX 2 0K 02

MIPU3HAKOB MPH CIICTUICHHOM HaCJIeIoBaHuH (3aK0H Moprana)»

I13 Ne 11: «Pemenue 3ama4 Ha onpeeiIcHIE BEPOSTHOCTH BO3HUKHOBEHHUS HACIICICTBEHHBIX 2

MPU3HAKOB, CLEIJICHHBIX C ITOJIOM»
Tema 2.6. Conep:xaHue yueOHOro MaTepuaJa 4
3aKOHOMEPHOCTH 10. BzanmoneiicTBue reHoTuna u cpeabl npu ¢popmupoBanuu peHoruna. 2 OK 01
M3MEHYUBOCTH W3meHunBOCTh MpU3HAKOB. BUabl M3MEHYMBOCTH: HACJIEICTBCHHAS U HEHACICACTBEHHAs. 3aKOH OK 02

TOMOJIOTUYECKUX pANOB B HaclenctBeHHoi wu3menHunBoctu (H.M. BaBuno). MyrtanuonHas OK 04

TEOpHsl M3MEHYMBOCTH. BUABI MyTanmmid W NPUYMHBI X BO3HWKHOBeHH:. KapnoTwir demoBeka.

Hacnencreennsle 3a0oneBanns demoBeka. | eHHbIe 1 XpOMOCOMHBIE O0Ie3HN YenoBeka. bonesnu ¢

HACJIEICTBEHHON  MPeapacnoIOAKEHHOCTHIO. 3HaueHHe  MEIUIMHCKOW  TEHETUKH B

MIPETIOTBPAIICHNH 1 JISYCHUN TeHETHIECKUX 3a00JIeBaHMI YeloBeKa

B Tom uncie, npaKTHYECKUX 3aHATHI 2

I3 Ne 12: «Pemenue 3amay Ha oINpejAesieHHE THUIA MYTallMU MpPU Tepenaye HacleACTBEHHBIX 2

MIPU3HAKOB, COCTABJICHUE TCHOTHITMYECKUX CXEM CKPEIIUBAHHS)
Paznen 3. Teopusi 3BoIIOIIUN 8 OK 02
Tema 3.1. Conep:kaHue y4e0HOr0 MaTepuaia 2 OK 04
Hcropus 3BOIFOLMOHHOTO 11. IlepBble YBOTIOIHOHHBIE KOHLEMIMH. 2
y4yeHuss. MUKpPOIBOIIOLMS Iepeoie 3BomonmonHbie kouuenuu (K.b. Jlamapk, JK.JI. Broddon). DBonronronHas Teopus

Y. NapBuna. CHHTETHYECKAS TEOPHS IBOJIOIHMU U €€ OCHOBHBIC TIOJIOKEHMSL.

MuxkposBomonus. [lonmynsamus kak >JIeMEHTapHas eIUHHIA DBOJIONNH. | eHeTHYecKre OCHOBBI

HBOIONIMHU. DJIeMEHTapHbIe (PaKTOPHI YBOIONNHU. ECTECTBEHHBIN 0TOOP — HAMIPABIAIOMUHN (HaKkTop

sBOIONIMU. BumooOpa3oBaHue Kak pe3yiabTaT MUKPOIBOIIOIIUH
Tema 3.2. Conep:kaHue yueGHOro MaTepHaia 2 OK 02
Maxkpo3BomtoLus. 12. MuKpO3BOIIOLUS U MAKPOIBOIIOIHUS KAK 3TaNbl 3BOJIOLMOHHOIO0 MpoLecca. 2 OK 04
BO3HMKHOBEHHE U Pa3BUTHE Makpoasomonusi. @DopMbl U OCHOBHBIC HampasieHuss MakposBomoruu (A.H. Ceseprion). [lytu
SKU3HU Ha 3eMiie JOCTIKEHUs Ouosoruyeckoro nporpecca. Coxpanenue 6uopazHooOpasust Ha 3emiie. ['unoressl u

TEOpUH BO3HUKHOBEHHs >KU3HM Ha 3emuie. [losiBneHHME NEpBBIX KIETOK M HX HBOJIOLUS.

IIpokapuotsl u 3ykapuoThl. [IpoucXoxkaeHHEe MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE

OCHOBHBIX I[apCTB DYKapUOT
Tema 3.3. Conep:kaHue y4eOHOT0 MaTepuaJia 4 OK 02
IIpoucxoxnenue uyenoseka | 13. IIponcxoxaenune yenoBeka — anTponorenes. CucreMaTu4ecKoe NnoJIoKeHne Yea0BeKa. 2 OK 04

— aHTPOIIOTeHE3

AHnTpornonorus — Hayka o 4ejoBeke. CucreMaTuieckoe nojoxeHue yenoseka. CXoJCTBO U
OTIIMYHXA YEJIOBEKa C KUBOTHBIMA. OCHOBHBIE CTaIUY AHTPOIIOTE€HE3a. DBOIIOLINS COBPEMEHHOTO
YEJIOBEKA.
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UenoBeueckue packl U HX EAMHCTBO. BpeMs U MOyTH pacceleHusT 4YeslOBEKa IO IUIAHETE.
[Iprcroco0IeHHOCTD YeNlOBEeKa K Pa3HBIM YCIIOBHUSIM CPEIBI

B ToM umciie, npaKTHYECKUX 3aHATHI 2

113 Ne 13: «DOBoIOIMOHHAS TEOPUS» 2
Pa3pean 4. Ixos1orus 18 OK 01
Tema 4.1. Copep:xkaHue y4eOHOro MaTepuaJia 4 OK 02
Okonoruueckue Gaktopsl U | 14. Cpeanl 00MTaHUS OPraHU3MOB 2 OK 07
CpeIbl KU3HU Cpenpl 0OMTaHHS OPTaHU3MOB: BOAHAS, HA3€MHO-BO3YIITHAS, TOYBEHHAS, BHY TPHOPTaHIU3MEHHAS.

OU3HKO-XUMHUYECKHE 0COOCHHOCTH cpell OOMTaHUs OpraHu3MoB. [Iprcnocobienus: opraHu3MoB K

JKU3HH B pasHbIX cpenax. [loHsTtue skomormueckoro gaxropa. Kinaccupukanus 3KoIOTHYecKuX

¢dakTopos. [IpaBumo muammymMa HO. JInbmuxa. 3akon TonepantHoctH B. lllendopma

B Tom uncie, npaKTHYECKUX 3aHATHI 2

I3 Ne 14: «BeisgBnenne 3K0I0rn4eckux GakTopoB, OKa3bIBAIOLINX BIUSHAE Ha OPTaHU3MBD) 2
Tema 4.2. Conep:xaHue yueOHOro MaTepuaJia 6 OK 01
[Tomymsiust, cooOriecTBa, 15. Jkojgoruyeckue xapakrepucTuku mnomyjasiuuu. Cool0mecTBa M IKOCHCTEMBI. 2 OK 02
3KOCHUCTEMBI OKOJIOTMYECKasl XapaKTepUCTUKA BUJAA U TOMYJSIIUH. OJKOJOTWYeCKas HHIIAa BHUA. OK 07

DKOJOTHYECKHEe XapaKTepuCTUKH momyisui. CoolIlmecTBa W 9KOCHUCTEMBI. bHOIEHO3 u ero

cTpykTypa. CBs3M MeXay OopraHu3MaMiu B OuorieHo3e. CTpYKTypHbIE KOMITOHEHTHI SKOCHUCTEMBI:

MPOAYLEHTHI, KOHCYMEHTHI, pelylieHTbl. KpyroBopoT BemecTB U MOTOK YHEPTHH B IKOCHCTEME.

Tpodudeckre ypoBHI

B Tom uncie, npaKTHYECKHUX 3aHATHI 4

I13 Nel5: «Tpoduyeckue nenu u cetd. OCHOBHBIC ITOKA3aTe M YKOCHUCTEMbI. bruomacca u 2

MPOAYKIHS. DKOJIOTHUECKUE TUPAMHUIBI YHCell, OnoMacchl U 3Heprud. [IpaBuio nupamMuapt

SHEPTHH.»

113 Nel6: «Pemnienrie mpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUN IO IEPEHOCY BEIIECTBA U 2

SHEPruy B 9KOCHCTEMAaX C COCTaBJICHUE TPOPUUECKUX 1IeTIel M TMpaMu]] OMOMACChl U SHEPTHI
Tema 4.3. Conep:xaHue yueGHOT0 MaTepuaia 2
buocepa - rnobanbHas 16. buocdepa — :xuBas 060;109Kka 3eMJIn. 2 OK 01
IKOJIOTHUECKASI CUCTEMA PazButne npencrasnenuii o buocdepe B Tpynax B.M. Bepranckoro. O6mactu 6uochepsl u ee OK 02

KOMITOHEHTHI. JKnuBoe BeecTBo OHocdepsl U ero GyHKIHH. OK 07

3aKOHOMEPHOCTH CymiecTBOBaHus Ouochepsl. OcobeHHOCTH Ouocdepsl Kak TIi100aIbHON

skocucTeMbl. J[MHamuueckoe paBHOBecwme B Ouocdepe. KpyroBopoTel BemiecTB

OnoreoxuMuUecKre HUKIbL. [ To0aIbHbIE SKOJIOTHUECKHE MTPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Coaeprxanue y4e0HOro MaTepuaJia 4 OK 01
BnusiHre aHTpOMOreHHBIX B Tom unciae, npakTHYECKHX 3aHATHH 4 OK 02
¢daxTopoB Ha Guochepy I13 Nel7: «OTX0/1bI IPOU3BOACTBAY 2
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II3 Nel8: «Pacuet 3K0IOruuecKoro cieaa U UHACKCa YeJIOBEUECKOTO Pa3BUTHUS TOCYAapCTBa» 2 OK 04
OK 07
IIK 1.2
Tema 4.5. Conep:xaHue yueOHOro MaTepuaJa 2
Bnusaue comuansHO- | 17. 3nopoBbe M ero cocrapisommue. PakToppl, BJIAUSIONIME HA OPraHU3M 4eJ0BEKa. 2 OK 01
SKOJIOTHYECKUX  (DAKTOPOB | 3A0POBbE M €ro cocrapisiomye. DakToOpbl, MOJIOKHUTEIPHO U OTPULATEIBHO BIMSIOIIMEC HA OK 02
HAa 3]J0POBbE YCIOBEKA opraHm3M 4enoBeka. [IpoOsieMa TEXHOTCHHBIX BO3JICHCTBUH Ha 370pPOBbE  4YCIIOBEKA OK 04
(3NIeKTPOMAarHUTHBIC TOJIS, OBITOBAs XMMHUS, U30BITOYHBIC IIYMbI, Palualvs U T.IL.). Aganraius
opranm3Ma dYenoBeka K (akTopaMm oOKpyxaromed cpensl. llpuwHIUmer dopmupoBaHUsL OK 07
30poBbecOeperatoniero noeefacHus. dusnueckas aKTUBHOCTh U 3J0pPOBbe. bHOXMMHUYECKue 1K 1.2
ACIICKTHI paHI/IOHaﬂbHOFO IIUTAHUS
Pa3pgen 5. buoJiorus B ;KH3HHU 4 OK 02
Tema 5.1. ConepsxkaHue y4eOHOro MaTepuasia 2 OK 04
buorexHonoruu B ;KU3HU 18. bHOTEeXHOJIOTHSI KAaK HAyKa M NMPOU3BOACTBO. OCHOBHBIC HANPABJICHHS COBPEMEHHOMH 2
KaX 100 onorexHoioruu. MeToabl U O00BLEKTHLI OMOTEXHOJOIrMH. OTHKAa OWOTEXHOJOTMYECKHX U
TCeHETUYECCKUX IKCIICPUMEHTOB. [IpaBuiia moucka U aHaau3a OMO3KOJOTHYECKON MH(OpMAIIUU 13
pa3IMUYHBIX WCTOYHWKOB (Hay4yHas ¥ Yyd4eOHO-HaydHas JHTEpaTypa, CpPeIACTBA MAacCOBOM
nH(OpMaIiH, ceTb IHTepHET B IpyTHE)
B TOoM uncie, NPaKTHYECKUX 3aHATHH 2
13 Ne 19: «Keiickl Ha aHaU3 WHGOPMAIMKM O HAYYHBIX JOCTHIKEHUSX B 00J1aCTH T'€HETUYECKHUX 2
TEXHOJIOTHA, KJIETOYHON HHXEHEPUH, ITUIIEBBIX OMOTEXHOIOTHI
JAudpepeHupoBaHHbIN 324€T 2
Bcero 76
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3. VCJIOBHMS PEAJIM3AIIAN TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIHATITAHBI

3.1. TpeGoBaHusl K MaTEPUAJIbHO-TEXHHYECKOMY O0ecre4eHH 0

Peanuzanus yueOHON TUCHMIUIMHBI TpeOyeT Hainyus yuyeOHoro kabunera «buonorusy»,
nabopaTopuu.

O6opynoBanue yueOHOro KaOMHeTa M J1a60paTOpHU:

— pabouee mecTo nenarora (mpenojaBarenbcekuit ctod (1 mr.), ety (1 mrT.)

— paboumne mecta oOy4varonuxcs (maptel yueHu4deckue (13 mr.), CTyIbs yYeHHYEeCKUe
(25 mr.)

—  jocka yueOHas (MenoBas TpexcekiuuonHas) (1 mr.)

— mnakarel: «JlokazarenscTBa 3BOomouuu» (1 mr.), «Ctpoenue kierok» (1 mit.),
«9BomonnonHoe yuenust Yapinesa dapsunay (1 mr.), «Pa3putre opranudyeckoro mupa» (1 mr.),
«ObpazoBanue kietok. Mwuto3. Meito3 (1 mwr.)», «Cenekuus» (1 wr.), «IIpoucxoxneHue
KyJIbTYPHBIX PAcTeHUH M JOMalIHUX >KUBOTHBIX» (1 mit.), «/3MeHunBOCTH Opranu3moBy» (1
mt.), «['maBHbIe HanpaBieHus Bosouumn» (1 wr.), «EcrecTBeHHbIH 0TOOPY (1 1IT.)

— Tabiauibpl M IUIAKaThl Ha DJJIEKTPOHHOM Hocutene 1o TeMme «CTpyKTypHO-
(byHKIIMOHAIbHAS OpTaHU3alus KIETOK» (4 1T.)

— Tabnumpl M IJIAKaThl Ha DJJIEKTPOHHOM Hocutene 1o Teme «CTpyKTypHO-
¢dyHKIMOHATBHBIE (PAKTOPHI HACIEACTBEHHOCTHY (5 IIT.)

— TalnuIpl W TUIAKATBI HA JJIGKTPOHHOM HocHTene 1Mo Teme «OOMeH BemecTB M
IIpEBpALEHNE SHEPTUU B KJIeTKe» (2 mIT.)

— TabnuIpl U IUIAKaThl Ha SJCKTPOHHOM Hocutene 1Mo TeMe <« JKu3HEHHBIA MK
KJIETKH. MuT03. Meiio3» (2 mrT.)

— TalbnuIbl U TUTaKaThl HA DIIEKTPOHHOM Hocutese 1mo Teme «CTpoeHHe OpraHu3Ma.
®opMbl pa3MHOKEHU» (5 1IT.)

—  Ta0JMIBl ¥ TUTAKAThI HA AJIEKTPOHHOM HOCHTENE Mo TeMe «OHTOreHe3 >KHMBOTHBIX,
pacTeHuii u yenoBeka» (3 mr.)

— TabnuIBl U TJIAKaThl HA 3JEKTPOHHOM Hocutene mo TemMe «OCHOBHBIE MOHATHUSA
T€HETUKH. 3aKOHOMEPHOCTH HACJEAOBaHUS (4 1IIT.)

—  Ta0JHIIBI U TJIAKATHI Ha DJIEKTPOHHOM HOocuTene 1o TeMe «I eHetnka mosiay (2 mrT.)

— Ta0naumbpl W IUTAaKaThl HA OJJIEKTPOHHOM HOCHTENE MO TeMe «3aKOHOMEPHOCTU
U3MEHYUBOCTHY (6 MIT.)

—  TaOnuIBl U TJIaKaThl HA AJIEKTPOHHOM HocHTelne Mo TeMe «CeneKIus OpraHu3MoB)
(3 mt.)

—  TaOnuIIBl U TJIAKaThl HA AJIEKTPOHHOM HOcHTeNe 1o TeMe «VIcTopust 3BOIIOIMOHHOTO
y4eHus» (4 mr.)

— TaOnauIpl M IJIaKaThl Ha JJIEKTPOHHOM HoOcuTene No Teme «MUKpOIBOJIIOLMSL.
MaxkposBosmronus» (2 mrT.)

— TabnuIpl W TUTaKaThl HA DJIEKTPOHHOM HocUTene Mo Teme «Bo3HHMKHOBeHHE U
pa3BUTHE XKU3HU HA 3emiie. AHTpororeHesy (7 mr.)

—  TaOJuIlBl U MJIAKAThl HA AJIEKTPOHHOM HOCHTENIE MO TeMe «DKoJIoTnyeckue (HhakTopbl
U cpensl xku3Hu. [lomynsanus, coooiecTBa, SKOCUCTEMBD» (4 IIT.)

— TabnuIBl W TUIAKAaThl Ha SJIEKTPOHHOM HocuTtene mo Teme «buocdepa rimodanbHas
HKOJIOTMYECKasi CUCTeMay (2 IIT.)

—  TaOJuIBl U MJIAKaThl Ha 3JIEKTPOHHOM HOCHUTEINE 10 TeMe «BiusiHre aHTpOIOreHHbIX
dakTopoB Ha 6mochepy» (4 mit.)

— TaOnuIBl U TUIaKaThl Ha 3JIEKTPOHHOM HOCUTENe Mo TeMe «BnusiHue conuanbHO-
HKOJIOTMYECKUX (PAKTOPOB HA 3I0POBbE YETOBEKa» (2 IIT.)
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—  TaOJMIIBI ¥ TUTAKATHl HA 3JIEKTPOHHOM HOCHTENE M0 TeMe « BUOTeXHOIOTUN B KU3HU
KaxJ10ro» (4 mr.)

— Ta0nauipl M IJIAKaThl HAa D3JEKTPOHHOM HoOcuTene 1o Teme «buorexHoiaoruu B
MeauiHae U hapmanumy» (2 mrT.)

— BugeodunbMel 1o TeMam: «Harmsnnas Ouonorus. Xumusa KieTku. Bemectsa,
KJIeTKH u TKaHu pacrenuit» (1 mr.), «IIpuponusie coobmectBay (1 mT.), «3IBomonus
)kuBoTHOTO MHpa» (1 mT.), «3emmnsa. PasButue xkm3um» (1 mr.), «3emus. [lpoucxoxaeHue
yenoBekay (1 mr.), «baktpum» (1 wrt.), «Pa3MHOKEHNE MHOTOKJIETOYHBIX OpraHu3MoBy (1 mrt.),
«OcHOBHBIE 3aKOHBI HacieacTBeHHocTH» (1 miT.), «Pa3zputme xu3Hm» (1 mT.), «DBONMIOIUS
’KUBOTHOTO Mupa» (1 mir.)

—  MakeTbl: «CTpoeHue pacTuTesnbHOM KieTku» (1 mt.), «CTpoeHne >KMBOTHON KIIETKUY
(1 mrt.), «Ctpoenune OakrepuanbHOW KieTku» (1 mrT.), «CTpoeHue kieTku rpuda» (1 mr.),
«Ctpoenune Oakrepuodara» (1 mr.), «Monekyna JHK» (1 mr.), «Moxensp userka» (1 mr.),
«Ctpoenue ki1eTouHor MmemOpanb» (1 mT.)

—  Mukpockonsl Levenhuk MoHOKYIsIpHBIE (5 TIIT.)

— Habopbl MuKpomnpernapaToB: «boranmka» (1 1mT.), «®Pwuzmomorus (1 1mT.)»,
«Anaromus» (1 wr.)

— repbapwuii nexkapcTBeHHBIX pacTernii (100 mT.)

—  cexkynuaomep (1 mr)

—  TOHOMETP MEXaHWYECKUM cO BCTpOoeHHBIM cTeTockornom B.Well MED-63 (5 miT.)

—  YHHBepcallbHasg MaHXeTa ¢ KoibloM 22-42 cm (5 mT.)

—  THHIIETH MeTa/UInYecKue (5 11T)

—  TMOACTAaBKH JJIsl TpoOupok (12 miT.)

—  IpeaMeTHBIC U MOKpoBHBIE cTekia (100 miT.)

— npenapoBaibHble Uriibl (10 mr.)

— crynku ¢ nectukamu (10 mr.)

—  crexyigHHBIC najgouku (10 mT.)

—  ¢unbTpoBasbHag Oymara (50 mrt.)

— XUMHYECKHE PEaKTHBBI (TUMIEPTOHWYECKHI PAacTBOP XJopuaa Hatpus, 3% pacTBOp
NEepOKCHJIa BOJOPOa, PacTBOP oA, IIMLIEPHH)

—  mopTpeTsl 61ooroB (6 mT.)

— creHn «CTpoeHue )KuBOTHOM KiIeTKu» (1 mrT.)

— creH] yueOHbll «3akoHsl Mennens» (1 mr.)

—  Mojenb-amuinkanus «buocunTes 6enka» (1 mwr.)

—  Mojenb-anuinkanus «['amerorenes y yeaoBeka v MieKonuTaromux» (1 mr.)

—  Mojenb-anuinkanus «Jlenenue kinerku. Murtos u menio3» (1 mr.)

—  Mogenb-anuinkanus «['enernka rpynn kposw» (1 mt.)

—  Mojenb-anmukanus «uruépunnoe ckpenmBanuey (1 mr.)

—  MoJenb-anminkanus « MoHorubpuanoe ckpemuBanue (1 mr.)

—  Mogenb-anmuinkainus «HacnenoBanue pesyc-gakropay (1 mrT.)

— Mozenb-anmuinkanus «HemonHoe NOMMHUpOBaHME M B3auMojeiictBue reHoB» (1

—  mogenb-anmuinkanus «Ilepexpect xpomocom» (1 mt.)

TexHnuyeckue cpeacTBa 00y4eHuUs :

— TepCOHATBHBIH KOMITBIOTEP, TIOJAKIIOUEHHEe K ceTh MHTepHeT ¢ MomayieM
KOHTEHTHOHW (pUbTparmu, BO3MOKHOCTh TPAHCIAIMN Ha SKpaH ayauo u Buaeo nHbopmarmn (1
IIT.)

— nporpammuoe obecnieuenue Ha [1K (1 mT.)

—  wmonutop (1 mr.)
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— knasuarypa (1 mr.)

— ™Mbk (1 mr.)

— TeneBuzop (1 mrT.)

—  kabenp mis noakmoueHust HDMI (1 mr.)

3.2 HNudpopmaunonnoe odecrieyenne 00ydeHunst
Jns peanmuzanuu nporpaMMbl  OuOnMoTeuHbld (GoHI MHCTUTYTa MMeEeT IMe4yaTHbIe |

QJICKTPOHHBIC 06p330BaTCJ'II)HI)Ie n I/IH(l)OpMaHI/IOHHBIe PECYpPChI, PEKOMCHAOBAHHBIC JJIA
HUCIIOJBb30BaHUs B 06paSOBaTeJ'H:>HOM Iponecce, HE CTapliC IIATH JIET C MOMECHTA U3J1aHUA.

3.2.1. OcHOBHBIE HCTOYHUKH

1  buonorusa. 10 kmacc. ba3zoBeni ypoBenp : YueObnuk / B.B. Ilaceunuk, B.B.
[Taceunuka [u nap.]; moa. pen. A.A. Kamenckuit — Mocksa : [IpocBemenue, 2024, — 224 ¢. —
ISBN 978-5-09-116776-4. — URL.: https://book.ru/book/957854

2 buonorusa. 11 xmacc. ba3zoBelii ypoBenb : YueOnuk / B.B. Ilaceunuk, B.B.
[Taceunuka [u ap.]; mox. pen. A.A. Kamenckuit — Mocksa : [Ipocsemenne, 2024, — 272 ¢. —
ISBN 978-5-09-116473-2. — URL.: https://book.ru/book/957855

3 buonorus. bazoBslil u yriyoneHHsii ypoBHHU: 10—11 kiacchbl: yueOHUK AJ1s1 CPETHETO
obmero ob6paszoBanus/ B. H. Speirun [u ap.]; mox obme penakmueit B. H. Speiruna. — 2-¢
u3n.,, mnepepad. u  gom.— MockBa:  WMsparensctBo  IOpaiit, 2023.— 380c.-—
(O6mmeobpazoBarenbHbiii  nuki). — ISBN 978-5-534-16228-8. — Tekcr: 2JeKTpOHHBIA //
Oo6pazoBarenpHas mwiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

4 Cusornazo, B.W. buonorus. bazoselii yposens : [Ipaktukym / B.M. CuBornazos —
Mocksa: Ilpocsemenue, 2025. — 112 c¢. — ISBN 978-5-09-124906-4. — URL:
https://book.ru/book/957856 (nata obpamenus: 08.12.2025). — TeKcT : 37IeKTPOHHBII.

5 Aradonosa, N.b. buonorus. ba3zossliii yposens : Yuebnuk / U.b. Aradonosa, A.A.
Kamenckuii, B.1. CuBornazoB — Mocksa : [IpocBemenue, 2025. — 272 c¢. — ISBN 978-5-09-
124905-7. — URL: https://book.ru/book/957853 (mara oOpamenus: 08.12.2025). — Tekcr :
JJIEKTPOHHBIN.

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKHT

5. buonorus: yueOHUK U MPAKTUKYM Ul CpeTHETo NMpodhecCHoHalIbHOro 00pa3oBaHus /
B. H. Speirun [u ap.]; nmox penakumein B. H. fApeiruna. — 2-e u3a. — Mocksa: M3parenscTBo
FOpaiit, 2023. - 378 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texct: onextponHwiii // OOpasoBarenbHas mminatdgopma FOpait [caitit]. — URL:
https://urait.ru/bcode/511618

6. OOyxoB, J.K. buonorus: kierku U TKaHU: ydeOHOe MocoOMe ISl CPEIHEro
npodeccuonanbHoro oopaszosanust / /1. K. O6yxos, B. H. Kupunenkosa. — 3-e u3a., nepepab. u
nom. — Mocksa: M3natensctBo FOpaiit, 2023. — 358 c. — (IIpodeccuonanbHoe oOpa3zoBaHue). —
ISBN 978-5-534-07499-4. — Texkct: snekrponHblii // OOpa3oBarenbHas miaTdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/516336

7. [IlaBnoBa, E. MN. OKoJjorusi: y4eOHMK ¥ TMPAKTUKYyM IS CPEIHEro
npodeccuonansHoro oopazosanus / E. U. [1aBnosa, B. K. HoBukoB. — Mocksa: M3narenascTBo
FOpaiit, 2022. — 190 c.

8. Epemuenko, O. 3. buonorus: ydenue o 6uocdepe: yueOHOE mOocoOue ISl CPETHETO
npodeccuonanbHoro oopazosanus / O. 3. Epemuenko. — 3-e u3z., nepepad. u gomn. — Mocksa:
WznarensctBo KOpaiit, 2022. — 236 c.
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https://urait.ru/bcode/511618

9. bmunos, JI. H. Dxomorust: yueOHOe mocobue sl cpeaHero mpogecCHOHAIBHOTO
obpazoBanus / JI. H. bimnos, B. B. [lomsikoBa, A. B. Cemenua; moz oOmieii pepakiueit JI. H.
bimnosa. — Mocksa: M3aatensctBo Opaiit, 2022. — 208 c.

10. HecmenoBa, H. H. DOxonorust yenoBeka: yuyeOHUK W IMPAKTUKyM AJIs CPEIHErO
npodeccuonanbHoro obpaszosanus / H. H. Hecmenosa. — Mocksa: M3narensctBo FOpaiit, 2022.
- 157 c.

11. Mycradun, A.I'. buonorust: yueonuk / Mycrabun A.I'., 3axapoB B.b. — Mockaa:
KnoPyc, 2022. — 423 c. — ISBN 978-5-406-07514-2. — URL: https://book.ru/book/932501—
TeKCT: AEKTPOHHBIN.
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4. KOHTPOJIb M OHEHKA
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI
KoHTpo/ib M oOmeHKa pe3ylbTaTOB OCBOEHHUS 0011e00pa30BaTeIbHON JUCLMILIMHEI

PE3YJIbTATOB OCBOEHMAA

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBJIeHHbIE Ha (POPMHUPOBAHUE OOLINX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus yueOHOro MaTepHuaa.

Oo0masn
KOMIIETeHIIM A

Pa3zpnen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Pasznea 1. KineTrka — cTpyKTYpHO-
(pyHKIIHOHAJIbHAS eIMHULA
JKHBOT0

OK 02

buonorus kak Hayka. O0rmias
XapaKTEPUCTUKA KU3HHU.
buonornyecku Ba)KHbIE XHUMUYECKHE
COCIMHCHMUS.

Texkymuii KOHTPOJIb:

3amonHeHne TaOMUIBI C ONUCAHHEM
METOJIOB MHUKPOCKOMHPOBAHUS C HX
JIOCTOMHCTBaMU U HEJAOCTAaTKaMH.
3anonHenue Tabmuiel «BKiIaa y4eHbIX
B pa3BUTHE OMOJIOTHUM»

3anoJHeHUEe CPaBHUTEIbHON

TaOJIUIIBI CXOJICTBA M PA3TUUMA
’KUBOTO U HE KUBOTO

HpOMe)KyTO'lHaﬂ aTrrecranus:

mudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02
OK 04

CrpykTypHO-(pyHKITMOHAIbHAS
OpraHu3aIys KIETOK

Texkyuuii KOHTPOJIb:

OnenuBaemasi IUCKyccus IO BOIPOCAM
JEKLIUU

PazpaboTka MeHTaJIbHOM KapThl IO
KJIAaCCU(UKALUU KJIETOK U UX CTPOCHHUIO
Ha IpO- M DJYKAPUOTUYECKUX M IIO
[IapCcTBaM B MUHU TpyMIax

BeinonHeHne M 3ammTa IPaKTHYECKUX
pabor:

«CTtpoeHue KJIETKH (pacrenus,
KUBOTHbIE, TpUOBI) U  KIETOYHBIE
BKJIIOUEHUS (KpaxMmal, KapOTHHOHBI,
XJIOPOIUTACTHI, XPOMOILJIACTHI)»
[IpencraBieHne yCTHBIX COOOIIEHHH ¢

IIPE3EHTALNEN, TOATOTOBIEHHBIX 110
MIEPEYHIO UCTOYHHKOB,
PEKOMEHIOBaHHBIX MPENOAABATEIIEM
IIpome:xxyTouyHast aTTecTALIUA:

nudepeHITPOBaHHBIN 3a4eT

OK 01
OK 02

CtpyKTypHO-(GyHKIIMOHATIbHBIE
(bakTOpbl HACTIEICTBEHHOCTH

Texkyuuii KOHTPOJIb:

@pOHTAIBHBIN ONPOC
Pa3paboTka rioccapus
Pemenue 3amnad Ha onpeneneHue
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MOCJIEI0BATEIbHOCTH HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B CIy4ae
W3MEHEHM MTOCIIEN0BATEILHOCTH
Hykieotnaos JJTHK

IIpomeskyToUHAs aTTECTAIIMSA:

G depeHIIMPOBAHHBINA 3a4eT

OK 02 OOMeH BelecTB U MpeBpaIicHIe Texkymuii KOHTPOJIb:

OHEPIUHU B KIIETKE
@pPOHTAIBHBIN ONIPOC

3anoHeHNe CPaBHUTEIBHOW TaOIHIIBI
XapaKTEPUCTUK TUIIOB oOMeHa
BCILIECTB

IIpoMeskyTOUHasSI aTTEeCTALUSA:

muQepeHIMPOBAHHBIN 3a4eT

OK 02 JKu3HEeHHBIN UK KIeTKA. MUTO3. Texkyuuii KOHTPOJIb:

OK 04 Meiio3
OO6cyx1eHre o BOIpocaM JIEKIIUU

Pazpabotka JIEHTEI BpEMEHU
JKU3HEHHOT'O IUKJIA
IIpomeskyToyHas aTTecTALMSA:

muQepeHIIMPOBAHHBIN 3a4eT

Pa3zpnen 2. Ctpoenune u GpyHKUMH
opraHm3ma

OK 02 CrpoeHnue opranuzma. @opmsl Texymmii KOHTPOJIb:

OK 04 Pa3MHOXKEHUs OPTaHU3MOB
OuenuBaemasi IUCKycCust

Pazpabotka MEHTaJIbHON KapThl
TKaHEH, OpPraHOB M CHCTEM OpraHOB
OpPraHu3MOB (pacTeHus, JKUBOTHBIE,
YeJI0BEK) C KpaTKON XapaKTepUCTUKOU
uX (QyHKIMH.

@pOHTAIBHBIN OIPOC

3amonHeHHe TaONMIBl C  KpaTKou
XapaKTepUCTUKON U nmpumepamu (hopm
Pa3MHOXKEHHUs OPTaHU3MOB
IIpome:xxyToyHast aTTecTalUsA:

nuQepeHIMPOBAHHBIN 3a4eT

OK 02 OHTOreHes, )KUBOTHBIX, pacTeHHA 1 | TeKkyumuii KOHTPOJIb:

OK 04 YeJI0BEKA
Pa3pabotka JICHTBI BpEMEHHU C

XapaKkTEpUCTUKONW HTAalOB OHTOIEHE3a
OTAEIBHOM TPYNIOW JKUBOTHBIX U
YeJI0BEKa 0 MUKPOTpyIIam
Tect/ompoc

CocraBiieHHe  KWU3HEHHBIX  IUKIIOB
pacteHHil 1o oTaenaM (MOXOBHUIHBIE,
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XBOILIEBUIHBIC,  MANOPOTHUKOBU/IHBIE,
roJ0CeMEeHHbIE, TOKPBITOCEMEHHBIE)
IIpomMe:xxyTouHasi aTTeCTAIIUA:

Qg epeHIIMPOBAHHBIN 3a4eT

OK 02
OK 04

OCHOBHBIC IOHATHUS T€HCTUKU.
3aKOHOM€pHOCTI/I HaCJICJOBaHUA

Texkyumuii KOHTPOJIb:

Pazpabotka rioccapus

®poHTaTIBHBINA OITPOC

Tect 1o Bompocam JIeKIUH

Pemenune 3amau Ha omnpenencHUe
BEPOSTHOCTH BO3HUKHOBCHUS
HACJIEICTBEHHBIX  MPU3HAKOB  IIpHU
MOHO-, -, TOJUTHOPUTHOM U
aHAJIM3UPYIOIIEM CKpEIlMBAaHUU,
COCTaBJICHUE TEHOTHIIMYECKHX CXEM
CKpEIIUBAHMUS.

Pemienue 3amau  Ha omnpeneneHue
BEPOATHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX ~ TPU3HAKOB  TIpU
CIETUICHHOM HACJIEJIOBaHHH,
COCTaBJICHUE TEHOTHIIMYECKHX CXEM
CKpEIIUBaHUS

IIpoMe:kyTOUHasI aTTEeCTALUSA:

mudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02

I'eneTuka nona

Texkyumuii KOHTPOJIb:

Tect

PazpaboTtka rioccapus

Pemenne 3amau Ha onpeneneHue
BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB,
UCIIOJB3YS METO/IbI TeHETUKHU
4eJI0BEKa, COCTaBJICHUE
TF€HOTUIIMYECKUX CXEM CKPEIIUBAHUS
[ToaroToBka YCTHBIX COOOIIEHUH C
MpE3eHTaluel O  HAaClIeICTBEHHBIX
3a00JIeBaHUAX YelOBeKa
IIpomexyTounas aTrecTanms:

nuddepeHIMpOBaHHBIN 3a4eT

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Texkyuuii KOHTPOJIb:

Tecr.

Pemienne 3amady Ha omnpenesieHUE THUIIA
MyTalu npu nepeaayde
HACJIEICTBEHHBIX MIPU3HAKOB,
COCTaBJICHUE TEHOTHUIHMYECKUX CXEM
CKpPEIIMBaHUS

IIpomeskyTOUHAs aTTECTALIMSA:
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¢ depeHIMPOBaHHBIN 3a4eT

OK 01
OK 02

CGJ'IGKHI/IH OpraHu3mMoB

Texkymuii KOHTPOJIb:

Tect

Pa3pabotka rioccapus

Pemienne 3amau  HaA  omnpeneneHue
BO3MOKHOI'O BO3HUKHOBEHHUS
HaCJICACTBCHHBIX IIPHU3HAKOB 110
CEJIEKLINH, COCTaBJICHUE
FCHOTUIIMYCCKHX CXEM CKPCUIMBAHUA
IIpomeskyTOoUHAs aTTECTAIMSA:

nuddepeHIpPOBaHHBIN 3a4eT

Pasznea 3. Teopus 3BoJIonun

OK 02
OK 04

HCTOpI/Iﬂ OBOJIIOIITMOHHOI'O YUCHHUA.

Texkymuii KOHTPOJIb:

@pOHTAIBHBIN OIIPOC

Pazpabotka rioccapusi TEpMUHOB

Pa3paboTka 7€HTBI BpEMEHU pa3BUTHS
HBOJIFOLIMOHHOT'O YYECHHUS
IIpome:xxyToyHast aTTecTALUA:

Qg epeHIIMPOBAHHBIN 3a4€T

OK 02

MuxkposBoronus. Makpo3Bosonus.

Texkyuuii KOHTPOJIb:

@pPOHTAIBHBIN ONIPOC
PazpaboTka rioccapus TepMHUHOB
Huckyccus.

IIpomeskyTouHas aTTecTAlMA:

g depeHIIMPOBaHHBIN 3a4eT

OK 02
OK 04

Bo3HUKHOBEHUE U pa3BUTHE KU3HU
Ha 3emuie. AHTpOTIOreHe3

Texkymuii KOHTPOJIb:

@pOHTAIBHBIN ONPOC

[TonroToBka M MpeACTaBICHHE YCTHOTO
coOo0IleHNnss ¥ JIEHThl  BPEMEHH
BO3HUKHOBEHUS U PA3BUTHUS KUBOTHOTO
Y PACTHTEIBHOTO MHUPA.

Pa3paboTka JIeHT BpeMeHU U

MCHTAJIbHBIX KapT Ha BI)I60pI

((9BOJHOIII/I$I COBPCMCHHOI'O YCJIOBCKa»,
((BpeMH U IIYyTU PACCCIICHHUA YCIIOBCKa

o TUIAHETE, «Bnusaune
reorpaduyecKoit Cpelbl Ha
Mophonoruto u ¢buznonoruo

4eJloBeKay, «HemoBedeckue pace»
IIpome:xxyTouyHast aTTecTALIUA:

Qg epeHIIMPOBAHHBIN 3a4eT

Paznea 4. Dxosorus
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OK 01
OK 02
OK 07

Dkonornyeckue GaKTOpbl U CPEIIbI
KU3HH.

[Momynsmus, cooOrecTna,
JKOCHCTEMBI

Texkymuii KOHTPOJIb:

Tect mo skonorumyeckum (akropam Hu
cpellaM >KM3HU OPTaHU3MOB
CocraBieHue CXeM KpyroBopoTa
BELIECTB, HCIIOJIB3YS MaTepUabl
JICKIIUHU

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX
pacyeTHBIX 3aJaHUM 10 IIEPEHOCY
BEUIECTBA U DHEPrUU B DKOCHCTEMAX C
COCTaBJIeHHE TPOPUYECKUX Leneil u
nupamul 6MoMacchl U SHEPruu
IIpomexyTouHas aTrecTanms:

nudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02
OK 07

Bbuocdepa - rmodbanpHast
IKOJIOTHYECKasi CHCTEMa

Texkyuuii KOHTPOJIb:

OueHuBaemasi JUCKyCCUs

Tect

Pemienue npakTUKO-OpUEHTUPOBAHHBIX
pacyeTHbIX 3aJay Ha ONpPEIEIICHUE
IUIOIIAX HaCaKACHUH 11 CHIDKCHHUS
KOHIIEHTpAIlMM YIJIEKUCIIOIO Tra3a B
aTMocdepe CBOEIo peruoHa
HpO)KI/IBaHI/ISI

IIpomeskyToyHas aTTecTALMSA:

nudepeHIMPOBaHHBIN 3a4eT

OK 01
OK 02
OK 04
OK 07
IIK 1.2

BnusiHue aHTpONIOreHHbIX (haKTOPOB
Ha 6uochepy

Texkymuii KOHTPOJIb:

Tect

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUU 10 COXPAHEHUIO
MPUPOAHBIX PECYPCOB CBOETO PETHOHA
MIPOKUBAHUSA

IIpomeskyTOoOYHAA aTTECTALIMSA:

nuddepeHIMpOBaHHBIN 3a4eT

OK 02
OK 04
OK 07
I[IK 1.2

Bausaue COIMaJIbHO-3KOJIOTHYCCKUX
(l)aKTOpOB Ha 3I0pOBLC YCJIOBCKA

Texkyuuii KOHTPOJIb:

OuenuBaemasi IUCKycCuUs

BrinosiHeHUs MPaKTUYECKUX 3aJaHUI:
«OrmpeienieHUe  CYyTOYHOTO  paIfioHa
MTUTAHUS,

«Co31anne WHIUBUAYATbHOW MaMSATKH
1o OpraHH3aIiH paroHaIbHON
(bU3MYECKON aKTHBHOCTHY,
«YMCTBeHHas1 pab0TOCIIOCOOHOCTHY,

«Bnusiane abuoTtnueckux (HakTOpoB Ha
YyeJoBeKa (HM3KHE u BBICOKHE
TEMIIEpaTypbl)»
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IIpomexyTouHas aTrecTanus:

Qg epeHIIMPOBAHHBIN 3a4eT

Pasznen 5. buoJsiorust B ;KM3HHU

OK 01
OK 02
OK 04

buotexHooOrNN B JKU3HU Kaxxa0ro
YCJIO0BCKa

Texkymuii KOHTPOJIb:

BrinmosiHeHne — keiica  Ha  aHauu3
nH(pOpMallUK O HAYYHBIX TOCTHXKEHUSX
B 00JIaCTH TEHETHUYECKHX TEXHOJOTHUH,
KJIIETOYHOW  MH)XXEHEpUH,  MHUIIEBBIX
OMOTEXHOIOTUI (mo rpymnmam),
[IPEACTABJICHUE PE3YyJIbTATOB PELICHUS
KENCOB

IIpomeskyToUHAs aTTECTAIMSA:

nuddepeHITMPOBaHHBIN 3a4eT
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