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[Iporpamma obmieoOpa3oBarenbHOro npeamera «buonorus» npenHa3HayeHa
JUISL U3YYEeHHsI OMOJIOTUU B MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3alUsX,
peanu3yromux o0pa3oBaTelIbHYI0 MPOrpaMMy CpeIHero o0Iiero oOpa3oBaHUs B
npeesaax OCBOEHUS OCHOBHOM MpoecCHOHAbHOM 00pa30BaTEeNIbHOM MPOTrpamMMbl
CIIO (OIIOIT CIIO) na 6a3e 0CHOBHOTO OOmIEro 0oOpa3oBaHUsS MPHU MOATOTOBKE
CHEIHAIMCTOB CPEAHETO 3BEHA.

[Iporpamma  pa3paborana Ha ocHoBe TpeOoBanuii  DdenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CPEAHEro OOIIero oOpa3oBaHUS,
NPEIBABISIEMBIM K CTPYKTYPE, COAEPKAHHIO M PE3yJIbTaTaM OCBOEHUS y4eOHOMU
npeamera «buonorus», B coorBerctBun c: Ilpukazom Munnpocsemenus PO or
24.08.2022 r. Ne 762 «O06 ytBepxkaeHuu Ilopsiaka opraHu3aluy U OCYIIECTBICHUS
o0Opa30BaTeNbHON AESATENTPHOCTH MO 00pa3oBaTEIbHBIM MpOrpamMma CpPEIHEro
npodecCuoHaIbHOTO  00pa3oBaHus», llpukazom MunnpocBemenus PO ot
12.08.2022 r. Ne 732 «O BHecenuun usmeHenuit B deaepanbHbiii ['ocyaapcTBeHHBIM
Crangapt Cpennero O6miero O6pazoBanusi», [Ipukazom ot 23.11.2022 r. Ne 1014
«O6 yrBepxaenun DenepansHoit OOpazoBatensHoil  [Iporpammer  Cpennero
OOmero OOpa3zoBanus», PekoMeHAalusMu MO pealu3aldd CPEAHEro OOILEro
oOpa3oBaHusl B IpeAesax OCBOCHHS 00pa3oBaTeIbHOM IPOrpaMMbl CpPEIHErO
npodeccuonansHoro oopasosanus (ot 01.03.2023 r. Ne 05-592).

Opranuzanus — pazpadotuuk: denepaibHOE TOCYJAPCTBEHHOE OIOIKETHOE
YUPEKICHUE BBICILIETO o0pazoBaHuUsI Kazanckuit VCCIIEIOBATEIIbCKU
TEXHOJIOTHYECKUHN YHUBEpCHUTET Ka3aHCKUI TEXHONOTUYECKUN KOJUIEDK.

PaccmoTtpena Ha 3acenanuu npeameTHO-1ukiI0Boi komuccuu (IT1K)
npotokon Ne 7 ot "25" mapra 2025 r.

[Tpencenarens I1IIK / H.H. ®anuna
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEH ITPOI'PAMMBbBI
OBHIEOBPA3OBATEJIBHOI'O IPEAMETA «BUOJIOI'US»

1.1. Mecro mpeamera B CTPYKType OCHOBHOH IpOoQecCHOHATBHON
00pa30BaTEeNbHOM MPOTPAMMBI

OO6meoOpa3oBaTenbHBIA MpeaMeT «buosorus» SIBISETCS 00s3aTeIHLHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTpaMMBI B
cootBeTcTBUH ¢ PI'OC CIIO mno cnernmansuoctu 19.02.11TexHonorus npoaykToB
NUTAHUS W3 PACTUTEIBHOTO CBHIPBS, YTBEPXKIACHHBIM TpPUKa3oM MUHHCTEPCTBA
npocsenieHust PO ot 18.05.2022 r. Ne 341.

1.2. llenu v nmaHUpyEMBIE pe3yJIbTaThl OCBOCHUS MTPEAMETA
1.2.1. Ilenu u 3a1aun npeaMeTa

enb: gopmupoBanue y 0oOydarOUIMXCA CHUCTEMbl 3HAHUM O Pa3TUYHBIX
YPOBHSIX KU3HU CO 3HAHUEM COBPEMEHHBIX MPEJCTaBICHUI O >KUBOU MPUPOJE,
HAaBBIKOB TI0 IIPOBEICHHUIO OWOJIOTMYECKUX HCCIEAOBAHUA C COONIOACHUEM
ATUYECKUX HOPM, apTYMEHTHUPOBAHHON JWUYHOCTHOM MO3UIMU MO OEPEeKHOMY
OTHOILICHUIO K OKPY’KAIOIIEH CPEE.

3amaun:

* mosydeHue (yHIaMEHTaJbHBIX 3HAHUW O OMOJOTHYECKUX CHUCTEMax
(Knerka, Opranusm, Ilomynsuumsa, Bua, DOkocucrema); HCTOPUU  Pa3BUTHS
COBPEMEHHBIX MPEJCTABICHUI O WUBOW MHPHUPOJE, BBIAAIOLIUXCSA OTKPBITUSIX B
OMONOTUYECKOM HayKke, PO OWOJIOTMYEeCKOM Hayku B  (HOpMUPOBAHUH
COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA; METOJAaX HAy4YHOTO
MO3HAHUS;

* OBJIAJICHUE YMEHUSMHU JIOTUYECKH MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JEATEIBHOCTH JIIOACH, pPa3BUTHU
COBPEMEHHBIX TEXHOJIOTUM; OMPEACINISTh KUBbIE OOBEKTHI B MIPUPOJIC; TTPOBOJIUTH
HaOJII0JICHHS 32 DKOCUCTEMAMHU C IEIbI0 MX ONMKUCAHUS U BBISIBJICHUS €CTECTBEHHBIX
U aQHTPOMOTCHHBIX HM3MEHEHUW; HaXOAUTh M aHAJIM3UPOBATh HUHGPOPMAIUIO O
JKMBBIX 00BEKTAX;

* pa3BUTHUE MO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKUX
CHOCOOHOCTEM O00ydYarommxcs B Ipolecce HU3YYeHUs OHOJIOTMYECKHX SIBJICHUI;
BBIJIAIONIUXCST  JIOCTHKEHUM OMOJIOTHH, BOIICANINX B  OOIICYEIOBEUECKYIO
KYJBTYPY; CJI0KHBIX U MPOTUBOPEUUBBIX MYTE€H Pa3BUTUS COBPEMEHHBIX HAYUHBIX
B3IJIS/IOB, UJCH, TEOpUid, KOHUENIHM, TUrnoTe3 (0 CYHHOCTA U MPOUCXOXKICHUU
YKU3HU, YEJIOBEKa) B X0J€ pabOThI C Pa3IMYHBIMUA UCTOUHUKAMU UH(OpMAIUK;

* BOCIIUTaHUE YOEKACHHOCTU B HEOOXOIMMOCTH TTO3HAHUS KUBOM MTPUPOJIBI,
HEO0OXOJAMMOCTH PALMOHATIBHOTO MPUPOIOTIOIB30BaHUs, OEPEKHOIO OTHOIIEHUS K



OPUPOAHBIM pPecypcaM M OKpYXalomel cpeae, COOCTBEHHOMY 370pOBBIO;
YBaXXEHUSI K MHEHHIO OMIMOHEHTA MPHU 00CYKJIEHUH OMOJIOTUYECKHUX MTPOOJIEM;

* HCIOJIb30BaHUE MNPUOOPETCHHBIX OMOJIOTMUECKMX 3HAHUM W YMEHHUH B
MOBCEHEBHON >KM3HU [IJI1 OLIEHKM TMIOCJIEACTBUM CBOEW JAesTenbHOCTH (U
NESATEILHOCTH JIPYTUX JIIOJCH) MO OTHOIICHUIO K OKPYKAIOIIEH cpelie, 310pOBbIO
JIPYTUX JoJled U COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBAHHUE U COOJIIOJICHUE MEp

npoUIaKTHKA

3a00JIcBaHMI, OKa3aHHe

coOJII0/IeHNE TTPaBUII IOBEJICHUS B IPUPO/IE.

1.2.2.

[Imannpyemble  pe3yabTaTsl

MEepBOM MOMOIIM TMpHU TpaBMmax,

OCBOEHHUSI  00111e00pa30BaATEIBHOTO

npeameta B cootBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Ocoboe 3HaueHue npenMer umeer npu popmupoBanuu U pazsutuu OK u

I1K.
Ko u Ilnanupyembie pe3yabTaThbl 0CBOCHHS JHCHUTLINHbI
HANMEHOBAaH
ue
(popMmupyem
BIX Oo0mmue JAucuunimHapHbie
KOMIEeTeHIH
i
OK 01. B yacTu Tpy/10BOro BOCIIUTAHUS: - chopMHpOBaTH 3HAHUS O MECTE U POJIH
Bri6upats - TOTOBHOCTb K TPYZly, OCO3HaHHE OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAYK,
CHoco0BbI LIEHHOCTHU MacTepcTBa, TpyAoiaooue; | B GOpMUPOBAHMH COBPEMEHHOM
peteHus - TOTOBHOCTb K aKTUBHOU €CTECTBEHHOHAYYHO! KapTHHBI MUPA, B
3a1a4 JeSITETbHOCTH TEXHOJIIOTUIECKOH 1 MMO3HAHWY 3aKOHOB TIPUPOJIBI U PEIICHUN
npodeccuoHa | COIMaIbHON HANPaBIEHHOCTH, KU3HEHHO BKHBIX COIMATBHO-ITHYECKUX,
JTHHON CIOCOOHOCTh HHUITUHPOBATH, HKOHOMHUYECKHX, IKOJIOTHUECKUX TTPOOIIeM
NeSITeTbHOCTH | TUIAHUPOBATh U CAMOCTOSITEIIHHO YeJI0BEYECTBA, a TAKXKE B PEIICHUN
NPUMEHUTENb | BBIMOJHSITH TAKYIO ESITEIbHOCTD; BOTIPOCOB PAIlIOHAIBHOTO
HO K - MHTEPEC K Pa3InIHBIM chepam MIPUPOJIOTIONBE30BAHUS; B (DOPMUPOBAHUA
pa3IMYHBIM npodeCcCHOHATBLHOMN 1A TeTFHOCTH, [EHHOCTHOTO OTHOIICHUS K IIPUPO/JIE,
KOHTEKCTaM OgntajieHre yHUBEPCaATbHBIMH 0O0IIECTBY, YEIOBEKY; O BKJIaJIe

y4eOHBIMH TTO3HABATEIIHHBIMU
JEHCTBUSMU:

a) 0a3oBble JIOTHYECKHeE T1eHCTBUS:
- CaMOCTOSITENBHO (OPMYITUPOBATH U
aKTyaJIu3UpPOBaATh MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTAHABIIMBATh CYIIECTBEHHBIN
MPU3HAK WJIX OCHOBAHUS JUIsl
CpaBHEHHUS, KIIaCCUPUKAIIUN U
00001IeHHS;

- ONIPEACIIATH 11NN AEATENbHOCTH,
3a/1aBaTh MapaMeTpPhbl U KPUTEPUH UX
JIOCTHKEHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U

POCCHUICKHX U 3apYOEKHBIX YUEHBIX -
OHMOJIOTOB B pa3BUTHE OMOJIOTHH;
(YHKITMOHATTFHOW TPaMOTHOCTH YeIOBeKa
JUTSL pEIIeHUs KU3HEHHBIX TPoOeMm,

- YMETh BIAJETh CHCTEMOM
OMOJIOTUYECKHX 3HAHUH, KOTOpas
BKJIFOYAECT:

OCHOBOIIOJIararoIIxe ONOIOTHICCKIE
TEPMUHBI U TIOHSTUSL ()KU3Hb, KJIETKA,
TKaHb, OpraH, OPraHu3M, BU/I, TOMYJISIINA,
9KOCHUCTEMa, OUOIIeHO03, Onochepa;
MeTab0JI3M, TOMEOCTa3, KIICTOYHBIH
WMMYHUTET, OMOCHHTE3 OeliKa,
OHMOIIOJIMMEPBI, TUCKPETHOCTb,




MIPOTUBOPEYHS B pacCMaTPUBAEMBIX
SIBJIEHUSX

- BHOCUTbh KOPPEKTHUBHI B
JIeSTECIIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM,
OIICHUBATh PUCKHU IMOCJIEICTBUI
JIeSTCIIEHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHHE
P PELICHUHU KU3HEHHBIX TTPOOIIEM
0) 0a30BbIe HCCIeI0BATEIbCKHIE
aelcTBUA:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCJICI0OBATEIIbCKOM U MPOCKTHOM
eITEIbHOCTH, HaBBIKAMH
paspenieHust mpooem;

- BBISIBJISITH IPUYUHHO-CJICICTBCHHBIC
CBSI3M U aKTyallM3UpOBaTh 33/1a4y,
BBIIBUTATh TUIIOTE3Y €€ PeLIeHus,
HAXOJHUTh apryMEHTBI JJIsi
JI0KA3aTeIbCTBA CBOUX YTBEPKICHHUIM,
3a/1aBaTh apaMeTPhl U KPUTEPUHU
peuieHus;

- aHAJIM3UPOBATH MOJTYUYEHHBIE B XOJIE
pelIeHus 3a/1a4n pe3yyibTaThl,
KPUTHYECKH OIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETb MePEHOCUTH 3HAHUS B
MO3HABATEJIPHYIO U MPAKTHYECKYIO
001aCTH >KU3HEICATEIEHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTell;

- BBIJIBUTaTh HOBBIE UJIEH, NIPEIaraTh
OPUTMHAJIbHBIE MOJIXO0/IbI U PELICHUS;
- cCOCOOHOCTh MX MCIOJIb30BAHUS B
MMO3HABATEILHON M COIMAJIbHOM
MpaKkTUKe

CaMOPETYJISALIMS, CAMOBOCIPOU3BEACHHE,
HAaCIEeACTBEHHOCTh, K3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);
OMOJIOTHYECKHE TEOPUHU: KIETOUHAs
teopus T. [lIBanna, M Ilnelinena, P.
BupxoBa; KJIIOHaJIbHO-CEJIEKTUBHOTO
nmmynurera I1. Opnux, .M. Meunukosa,
XPOMOCOMHAs TEOPHsI HACIIEICTBEHHOCTH
T. Moprasna, 3aK0H 3apOJBIIIEBOTO
cxogncria K. Bapa, sBontonnonHas Teopust
Y. JlapBuHa, CHHTETHYECKAas TEOPHUSI
3BOJIIOLIUU, TEOPHUsI aHTpornorexnesa Y.
JapBuna; Teopust Ouoreonenosa B.H.
CyxkauéBa; yuenus H.W. Basuinosa - o
LenTpax MHOr00Opasus u
IIPOUCXO0KICHUS KYJIbTYPHBIX PACTCHUM,
A.H. Cesepuosa - 0 nyTsx u
HaIlpaBJICHUAX dBoIoLMH, B. 1.
Bepnanckoro - o 6uocdepe;

3aKOHBI (€AUHO00pa3usi TOTOMKOB [IEPBOTO
MOKOJICHH S, PACUICTUICHUS TIPU3HAKOB,
HE3aBUCHMOT'0 Hacle0BaHUs IPU3HAKOB
I". Mennens, crienaeHHOr0 HacJIeJOBaHUS
MIPU3HAKOB U HAPYIICHUS CUETIICHUS
reHoB T. MopraHna; roMOJIOTHYECKUX
PSAIOB B HACJIEICTBEHHON M3MEHYHNBOCTH
H.N. BaBuioBa, TeHETUIECKOI'O
paBHoBecus Jx. Xapau u B. BaiinGepra;
3apoabimeBoro cxoacrsa K. bapa,
onoreneTuueckoro 3akona J. I'ekkeis, .
Mionnepa);

MPUHIIHUIBI (YUCTOTHI TAMET,
KOMIUIEMEHTAapPHOCTH);

npaBuwia (Muaumyma tO. JInbuxa,
9KOJIOTUYECKON MUpaMUbl YUCE,
OMOMACCHI U DHEPTHH);

runoressl (koauepBaTHoi A.M. OnapuHa,
nepBu4HOTO OynboHa Jx. Xonneiina,
mukpocoep C. okca, pudosuma T. Yek);
- chopmupoBaTH YMEHUS PACKPHIBATH
coJiepKaHuEe OCHOBOIIOIATAI0IINX
OMOJIOTHYECKUX TEOPHH U TUTIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallAOHHOM,
SBOJTIOIIUOHHOM, POUCXOKICHUS KUZHH U
YyeJIoBEeKa; BlIaJIcHUE CUCTEMOM 3HaHUI 00
OCHOBHBIX METO/IaX HAyYHOTO MTO3HAHWS,
HCIOJIb3YEMBIX B OMOJIOTHUECKUX
HCCIIEIOBAHUX KUBBIX O0BEKTOB U




SKOCHUCTEM (OmHUCcaHue, U3MEpPEHUeE,
MpOBeIeHUE HAOIIOCHMIA); CIOCOOaMu
BBISIBJICHHSI M OIICHKH aHTPOIIOTCHHBIX
U3MEHEHUN B IPUPOJIE;

- chopmupoBaTH YMEHUS PACKPHIBATH
OCHOBOIIOJIararoye OoI0rnuecKre
3aKoHbI ¥ 3aKkoHOMepHocTH (I'. Mennens,
T. Moprana, H.W. BaBunosa, 3. I'ekkens,
®. Mrosnepa, K. Bapa), rpanunbsr ux
NPUMEHUMOCTH K JKUBBIM CHCTEMaM;

- YMETh BBIJCNATH CYIIECTBEHHBIE
MpU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPHUOT U
9yKapuoT; OJHOKIIETOUHBIX U
MHOTOKJIETOYHBIX OpPTraHU3MOB, BHJIOB,
OMOTreoIeH030B, IKOCUCTEM U Onochephr;
CTPOEHHS OPTaHOB U CUCTEM OpPraHOB
pacTeHui, )KUBOTHBIX, UEIOBEKa;
MPOLIECCOB KUZHEIEATEIBHOCTH,
MPOTEKAIOIIUX B OPraHu3Max pacTeHHi,
YKUBOTHBIX U YEJIOBEKA;

OMOJIOrMYECKHUX IIPOLIECCOB: 0OMEHa
BemecTB (MeTabonu3M), nHpOpMAIHK U
MpEBpAIICHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U TeTepOoTPO(PHOro TUIIOB
MUTaHUs, POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Meii03a, TaMeTOTeHE3a,
AMOpHOreHe3a, HoCTIMOPHOHAIBEHOTO
pa3BUTHS, PA3MHOKECHHUS,
WHJIMBUIYAIbHOTO Pa3BUTHS OpTaHU3Ma
(oHTOTEHE32), B3aUMOICHCTBHUS T€HOB,
reTepo3uca; 1eUCTBUN UCKYCCTBEHHOTO
0TOOpa, CTAOMITM3UPYIOIETO, TBUKYIIETO
U pa3pbIBAIOIIEr0 €CTECTBEHHOI'O 0TO0PA;
aJJIONaTPUYECKOT0 M CUMIATPUUECKOTO
BHUI000pa30BaHUS; BIUSHUS ABMKYIIHX
CHJI DBOJTIOIIMH Ha T€HO(MOH/T TTOMYIISIIIHH;
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeJie
oOuTaHus, YepeIOBaHUS HAPABICHHIMA
3BOJIIOLIUN; KPYTOBOPOTA BEIIECTB U
MOTOKA YHEPTUU B SKOCUCTEMAX;

- MPUOOPECTH OTBIT MPUMECHECHHS
OCHOBHBIX METOJIOB HAYYHOTO IMO3HAHUS,
WCTIOB3YEMBIX B OMOJIOTHH: HAOTIOACHUS
Y OTIMCAHUS KUBBIX CHCTEM, ITPOIIECCOB U
SIBJICHH; OpPTraHU3alliy U TPOBEICHHS
OHMOJIOrMYECKOro HKCIIEPUMEHTA,
BBIIBDKEHUS TUIIOTE3, BBISBIIATD




3aBUCHMOCTH MEXKy UCCIICTyeMbIMU
BEITMYMHAMU, OOBSICHATH MOTYICHHBIE
pe3yNbTaThl U (HOPMYIUPOBATH BHIBOJIBI C
WCIOJIb30BaHNEM HAyYHBIX TIOHSATHUH,
TEOPUI U 3aKOHOB;

- chopmupoBaTH YMEHUS BBIICTIATH
CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KIIETOK
MIPOKAPUOT U DYKAPUOT; OJHOKIIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OHOreoleHO30B U IKOCUCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEILIECTB
U TPeBpallleHUs SHEPTUH B KIIETKE,
(hoToCHHTE3a, MITACTHYECKOTO U
JHEPreTHYecKOro oOMeHa, XeMOCHHTE3a,
MUTO3a, MeH03a, OTI0JJOTBOPEHHUS,
Pa3BUTHUS U PAa3MHOKECHHUS,
WHAMBUIYAJILHOTO Pa3BUTHs OpraHu3Ma
(oHTOTEHE3a), 0OpHOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOT0 0TOOpa, BU1000pa30BaHus,
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB K Cpefie
oOWTaHUSs, BIUSHAS KOMIIOHCHTOB
9KOCUCTEM, aHTPOTIOTEHHBIX H3MEHCHH B
9KOCHCTEMaX CBOSH MECTHOCTH,
KpYroBOpOTA BEUIECTB M MPEBPAIICHUE
sHeprum B 6uocdepe;

- chopmupoBaTH YMEHUS TPUMCHSITH
MTOJTY9ICHHBIC 3HAHUS JIJISI OOBSICHCHUS
OMOJIOTUYECKHX TIPOIECCOB U SBJICHUH,
JUTSL IPUHSATHS MPAKTUICCKUX PEIICHUH B
MOBCEAHEBHOW JKU3HHU C LIEJIbIO
obecrniedeHrs 6€30MacHOCTH CBOETO
3JI0pPOBbS U 3[IOPOBBS OKPYKAIOIIHUX
Jrofiel, coOMI0IeHHs 30POBOTO 00pasa
KU3HU, HOPM TPaAaMOTHOTO MOBEACHHUS B
OKpY>Karolle NpUPOIHON CpeLE;
MMOHUMAaHUe He0OX0TUMOCTH
WCTIOJIb30BaHUS JOCTHUKCHUHA
COBPEMEHHOU OMOJIOTUU M OMOTEXHOIOTUH
JUTSL palliOHAIBHOTO
MIPUPOIONONB30BaAHUS; YMCHHE
HCIOJIb30BaTh COOTBETCTBYIOIINE
apryMeHTbI, OMOJIOTUYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIUKY JUJTS
JTOKa3aTeIbCTBA POJICTBA OPTAHU3MOB
Pa3HBIX CUCTEMATHYECKUX TPYIII;
B3aMMOCBSI3U OPTAHU3MOB U CPEIBI
oOuTaHUS; €IUHCTBA YEJIOBEUECKUX PaC;
HEOOXOIUMOCTH 37J0pOBOTO 00pa3a K1U3HH,
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COXpaHEeHHsI pa3HOOOpa3ust BUJOB U
9KOCHUCTEM, KaK YCIOBHUS
COCYILIECTBOBAHUS IPUPOJIBI U
YeJI0BEYECTBA;

- chopMUpPOBaATh YMEHHUS PELIaTh
OuosIornYecKue 3a1auu, COCTaBIATh
TEHOTUIIMYECKUE CXEMBI CKPEILIUBAHUS JUIS
Pa3HbIX TUIIOB HACJIEI0BAaHUS IIPU3HAKOB Y
OpPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA
BEIIECTB U PHEPTUH B 3KOCUCTeMaX (1IeTH
MUTAaHUSL, TUIIEBbIE CETH ), BBISBIISATD
NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXTY
UCCIIeTyeMbIMU OUOJIOTMYECKUMU
00BEKTaMU, MPOIIECCAMU U SIBJICHUIMH;
JIeJIaTh BBIBOJIBI U TPOTHO3bI HA OCHOBAHHUH
MOJTyYEHHBIX PE3yIbTaTOB;

- chopmupoBaTH YMEHUSI KPUTHUECKH
OLICHUBATh HH(OPMALIHIO OMOJIOTHYECKOTO
CoJIep>KaHusl, BKIIOYAIOMIYIO
NICEBAOHAYYHBIE 3HAHMS U3 PA3TUYHBIX
HMCTOYHHUKOB (CPE/ICTBA MaCCOBOM
UH(POpPMALIUHU, HAyYHO-TIOMYJISIPHBIC
MaTepuaibl); MHTEpIPETUPOBATh
ATHUYECKHE aCIIEKThl COBPEMEHHBIX
HCCICIOBAHUN B OMOJIOTUH, MEIUIIHE,
OMOTEXHOJIOTHH; pacCMaTpUBaTh
IJ100aNbHbIE SKOJIOTMYECKHUE TPOOIIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH I10
OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHUE OLIEHNBATh ATHUECKUE
ACIIEKThl COBPEMEHHBIX MCCIIEJOBAHUN B
001acTH OMOTEXHOJIOTUHU U T€HETHUECKUX
TEXHOJIOTUH (KJIOHUPOBaHHE,
HCKYCCTBEHHOE OILJIOIOTBOPEHHUE,
HaIpPaBJIEHHOE N3MEHEHNE TE€HOMA U
CO3/1aHHUE€ TPAHCTEHHBIX OPraHU3MOB);

- c(hopMUpPOBATh YMEHHUS CO3/1aBaTh
COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE
COOOIIeHNsI HAa OCHOBE OMOJIOTHYECKOM
nH(pOpMAaIMY U3 HECKOJIBKHX UCTOUHUKOB,
IPaMOTHO UCIOJIb30BaTh OHATUNHBIN
amnmapat OUOJIOTHH;

- YMETh BBIJIBUTATh TUIIOTE3bI, IPOBEPATH
WX 3KCIIEPUMEHTAIbHBIMH CPECTBAMH,
(dhopMynupys Ledb UCCIAeA0BaHNUS,
aQHAJIM3UPOBATH MOJTYYEHHbBIE PE3YIIbTAThI
U JeNIaTh BBIBOBL;

- IPUHUMATh Y4acTUe B HAyYHO-




HCCIIeI0BATENbCKOM paboTe Mo 61uoioru,
9KOJIOTUH U MEIUIIMHE, IPOBOJUMON Ha
0a3e MIKOJbHBIX HAYYHBIX OOIIECTB U
MyOJIMYHO MPEACTABIATH OJTYYCHHBIC
pe3yabTaThl HA YIEHUYECKUX
KOH(EpEHIUSIX pa3HOTO YPOBHS;

OK 02.
Hcnonb3oBathb
COBpPEMEHHbBIE
cpeacTna
MOKCKa,
aHa/u3a u
UHTEpIIpEeTaln
u
uHpopmanuu
u
nHpopmaImoH
HBIE
TEXHOJIOTHH
JUIst
BBITIOJTHEHUS
3a1a4y
npodeccuona
JIbHOU
JESTSIIbHOCTH

B o0nactu ieHHOCTH HAYYHOTO
MO3HAHUS:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKH U
00I11eCTBEHHOH NPaKTHKH,
OCHOBAHHOTO Ha JUAJOre KyJabTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO
MecTa B OJIMKYJIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE SA3BIKOBOW U
YUTATENIbCKOM KyJIbTYphl Kak CpPeJCTBA
B3aUMO/JICHCTBUS MEXY JIIOIBMU U
MO3HAHUS MHPA;

- OCO3HaHHE LICHHOCTH HAay4YHOU
NeSITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEI0BATEIbCKYIO IS TEIbHOCTD
WH/IMBUYAILHO U B TPYIIIIE,
OBnazieHne yHUBEpPCAIbHBIMU
y4eOHBIMH TTO3HABATEIHHBIMH
NEUCTBUSIMH:

B) paboTa ¢ uHpopmauei:

- BJIaJIETh HaBBIKAMH MTOJTyYCHHS
UHGpOPMAaILIUU U3 MCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIILHO
OCYILIECTBIISATH MOUCK, AHAJIN3,
CHCTEMaTH3alMIO U UHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJIOB U
dbopMm npencTaBIeHUS;

- C03/1aBaTh TEKCTHI B PA3IMYHBIX
dopmarax ¢ y4eToM Ha3HAYECHUs
UHGOPMALIUKU U LIEJIEBOM ayTUTOpHH,
BBIOMpAsi ONITUMAIIBHYIO (hopMy
NPEICTAaBIICHNS U BU3yaTH3allHH;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTHMHOCTH HH(POPMAIINH, €€
COOTBETCTBHUE MMPABOBBIM U MOPAIILHO-
STHYECKUM HOpMaM;

- ICTIONIB30BATh CPEJICTBA
MH(OPMaLMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTH B
pELICHUH KOTHUTHBHBIX,

- ¢(hopMHUPOBATh YMEHUSI KPUTUUECKU
OLIEHUBATh WH(POPMALIKIO OHOIOTUYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO
NICEBJOHAYYHBIC 3HAHUS U3 PA3TUYHbBIX
UCTOYHHUKOB (CpecTBa MacCOBOM
uH(bOpMallui, HAYYHO-TIOMYJIIPHBIE
MaTepuabl); HHTEPIPETUPOBATD
ATHUYECKHE aCMEKThl COBPEMEHHBIX
UCCIIEJIOBaHU B OMOJIOTUH, METUIIHE,
OMOTEXHOJIOTHH;

- UHTEPIPETUPOBATH ITHYECKUE ACTIEKTHI
COBpPEMEHHBIX HCCIIEAOBaHUN B OHOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;
paccMaTpuBath ri00aabHbIC
9KOJIOTMYECKUE MTPOOIIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIMIO, YMEHUE OLIEHUBATh AITUUECKUE
aCTEeKThl COBPEMEHHBIX UCCIIEJJOBAaHUM B
00J1aCTH OMOTEXHOJIOTHU M TeHETUYECKUX
TEXHOJIOTHH (KJIOHUPOBaHHUE,
HCKYCCTBEHHOE OILI0IOTBOPEHHUE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMa U
CO3/1aHHE TPAHCTEHHBIX OPraHU3MOB);

- c(hopMUpPOBaATh YMEHHUS CO3/1aBaTh
COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE
COOOLIEHUsI HAa OCHOBE OMOJIOTHYECKOM
UH(POPMALIUU U3 HECKOJIBKMX UCTOUYHHUKOB,
IPaMOTHO UCIOJIb30BaTh OHATUNHBIN
anmapar OMoJI0ruu
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KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33144 C
co0uro/IeHreM TpeOOBaHMI
HPrOHOMUKH, TEXHUKH O€3011aCHOCTH,
THTUEHBI, pecypcocOepeKeHus,
NPABOBBIX M TUYECKUX HOPM, HOPM
uH(OPMAIMOHHON 0E30MaCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUSA U
3alUThl UHOPMAIIHH,
nH(pOpMaIMOHHOM 0€30MMacHOCTH
JMYHOCTH

OK 04.
OddexTuBHO
B3alMO/ICVICTB
OBaTh U
paboTath B
KOJUJIEKTUBE U
KOMaH/ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIMPEICICHHIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCJIEIOBATEIbCKOM, MPOSKTHON U
COLIMATILHOM e TeNIbHOCTH;
Osgi1aieHHe YHUBEPCAJIbLHBIMU
KOMMYHHUKATHBHBIMH 1€/ CTBUSIMH:
0) cOBMeCTHas 1eSITeJIbHOCTD.

- IOHUMATh U UCTIOJIH30BaTh
peuMylIecTBa KOMaHIHON
WHIUBUTyaJIbHON PabOTHI;

- IPUHAMATH LIEJIA COBMECTHOM
JeSITeIbHOCTH, OPTaHU30BBIBATh U
KOOPJIWHUPOBATH JCUCTBUS T10 €€
JOCTH>KEHUIO: COCTABIIATH TUIAH
JIEHCTBHM, pacIIpeieIATh POJIH C
Y4E€TOM MHECHUU YYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH U BBIMIOJIHATH
paboTy B YCIOBUSX PEATBHOTO,
BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYILECTBJIATH TO3UTUBHOE
CTpaTEeruuecKoe MoBEICHHE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITH
WHUITUATHBHBIM

OBiaieHUe YHHBEPCAJIbHBIMH
PeryJjisiTUBHBIMM € CTBUSIMU:

) NPUHSITHE Ce0sl U APYTUX JIO/Ieii:
- IPUHUMATHh MOTHBBI U apPTyMEHTBI
JIPYTUX JIFOAEH NPU aHAIU3e
pe3yJIbTaTOB JESTEIHLHOCTH,

- IPU3HABaTh CBOE MPABO U MPABO
JIPYTUX JIFOJICH Ha OIIHOKH;

- chopMUpPOBaATh YMEHUS CO3/1aBATh
COOCTBEHHBIC TMCHBMEHHBIC M YCTHBIC
COOOIICHUSI HA OCHOBE OMOJIOTHYECKOI
UH(POPMALIUU U3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATHIHBIN
ammapar OMOJIOTHH;

- YMETh BBIJIBUTATh TUIIOTE3bI, IPOBEPSATH
HX OKCIICPUMCHTAJIbHBIMU CPCACTBAMU,
(bopMyIHpys LIENb UCCIIEAOBAHMS,
AQHAIM3UPOBATH IMOJTYICHHBIE PE3YIIbTATHI
H AcJjiaTb BBIBO/JBI,

- IPUHUMATH YYaCTHE B HAY4YHO-
HCCTIEA0BATENIbCKOM paboTe 1Mo OMOJIOTHH,
3KOJIOTHH U MEAUIINHE, HpOBO)II/IMOI\/’I Ha
0a3e MIKOJIbHBIX HAYYHBIX OOILLECTB U
H}’6J'II/I'-IHO MpCACTABJIATH ITOJTYUCHHBIC
pe3yJIbTaThl HA YYEHUYECKUX
KOH(epeHIUIX pa3HOro ypOBHS
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- pa3BUBATh CIIOCOOHOCTH TOHUMATh
MUP C MO3UIUHU APYTOro YeIOBeKa

OK 07.
CopeiicTBoBaT
b COXPAHEHHUIO
OKpY>Karoleu
Cpelibl,
pecypcocoepe
KEHHUIO,
MPUMEHSITD
3HaHUS 00
M3MEHEHUU
KJIUMATa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BOJICTBA
, 90 eKTUBHO
JICCTBOBATH B
YpEe3BbIYANHBI
X CUTYalHsIX

B o0J1acTH 3K0J10rH4Y€CKOr0
BOCIIMTAHMSA:

- ¢(OPMHUPOBAHHOCTb IKOJIOTHUECKON
KYJIBTYpbI, IOHUMaHUE BIUSIHUS
COLIMATILHO-3KOHOMMYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOIHON
Y COLMAJIbHON CPEJbl, OCO3HAHNE
1J100a1bHOTO XapakTepa
9KOJIOTUYECKUX MPOo0dIIeM;

- INIAHAPOBAHUE U OCYIIECCTBICHUE
JICUCTBUI B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HaHUs LIeJIEH yCTOMYUBOTO
pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATHUE ICHCTBH,
IIPUHOCSIIMX BpeJ OKPYXKarolen
cpene;

- YMEHHE ITPOTHO3UPOBATH
HeOJIaronpUsTHbIE 3KOJOTUUYECKHE
IIOCJIEICTBHS IIPEITPUHUMAEMBIX
JICHCTBHM, IPEAOTBPAILATD UX;

- pacIIUpEeHME OIbITA AEATEIbHOCTU
HKOJIOTMUYECKOM HAIIPaBJIEHHOCTH;

- OBJIQJICHUE HABbIKaMH y4eOHO-
UCCIIEI0BATENBbCKOU, IPOCKTHON U
COLIMAJIbHON EATEIbHOCTH

- BJIAZIETh CUCTEMOM 3HaHHUI 00 OCHOBHBIX
METOJ]aX Hay4YHOTO MO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX
UCCJIEJIOBAHUSIX KUBBIX OOBEKTOB U
9KOCHUCTEM (OIMHCcaHue, U3MEPEHUE,
MPOBEICHHE HAOJI0ICHUH ); crIoco0aMu
BBISIBJICHUS U OLICHKH aHTPOIIOT€HHBIX
U3MEHEHUH B IPUPO/IE;

- YMETbh BBIABIISATH OTIUYUTEIIbHBIC
MIPU3HAKH KHUBBIX CUCTEM, B TOM YHCIIE
rpuOOB, paCTEHUH, JKUBOTHBIX U YEJIOBEKA;
prUcnoco0JIEHHOCTh BUIOB K Cpeie
o0uTaHus, aOMOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3eN
OpraHU3MOB B COOOIIECTBAX,
AHTPOTIOTEHHBIX H3MEHEHHH B
9KOCHCTEMAaX CBOSH MECTHOCTH;

- YMETb BBIJICIIATH CYIIECTBEHHBIE
NPU3HAKA OMOJIOTUIECKUX MPOIECCOB!
oOMeHa BelecTB (MeTabonusm),
uH(bOpMaIlMU U MIPEBpAIlleHUs] YHEPTHH,
OporKeHMs, aBTOTPOPHOTO U
reTepoTpOPHOro TUIIOB NMUTAHUS,
(doTocHHTE3a U XeMOCHHTE3a, MUTO34,
Meiio3a, rameToreHe3a, SMOpHOreHesa,
HOCTAMOPHUOHATIBHOTO Pa3BUTHA,
pPa3MHOKEHUs, UHAUBUTyaTbHOTO
pa3BUTHS OpraHnu3Ma (OHTOTeHe3a),
B3aUMO/ICHCTBUS T€HOB, F€TEPO3UCA;
JecTBUI UCKYCCTBEHHOT0 0TOOpAa,
CTAOMIIM3UPYIOIIETO, TBIKYIIETO U
Pa3phIBAIOILEr0 ECTECTBEHHOI'O 0TOOpPA;
AJJIONIATPUYECKOT0 U CUMIIATPHUYECKOTO
BHJI000Pa30BaHHUS;, BIUSHUS ABHKYIIIAX
CHJI SBOJIIOIIMM Ha T€HO(DOHT OMYIISIINH;
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie
oOuTaHus, Yepel0BaHUs HANIpaBICHUN
3BOJIIOLIMH; KPYTOBOPOTA BEIIECTB U
MIOTOKA SHEPTUHU B IKOCHCTEMAX
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2. CTPYKTYPA U COAEP) KAHUE OBIHIEOBPA3OBATEJIBHOT'O
HNPEIMETA «BHOJIOI'US»

2.1. O0bem npeamera ¥ BUAbI Y4eOHOM padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 192
B T.4.

OcHOBHOe coiep:KaHue 114
BT. U..

TeopeTudeckoe o0ydeHue 42
NPaKTUYECKUE 3aHATHS 50
nabopaTOPHBIE 3aHATHS 22
IIpodeccrnonaILbHO-OPUEHTHPOBAHHOE COJIEPKAHME 24
(coaep:kaHMe MPUKJIATHOTO MOXYJIA)

TEOopeTHYecKoe 00yueHue 8
MPAKTUYECKUE 3AHATUSA 14
1abopaTOPHBIE 3aHATHS 2
WuauBuayanbHbIN TPOEKT (a/HeT) na
CamocrosiTe/ibHasi pad0Ta/KOHCYJIbTANH 32/18
IIpomeskyTouHas arrecTauus (IK3aMeH) 4
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2.2. TemaTu4eCKMil IJIAH U COIEP:KAHMeE MPeMeTa

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), O0bem | @opmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKH e 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETEHIIUN
1 2 3 4
Pasznea 1. KiieTrka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 36
Tema 1.1. OcHoBHOe coJep:kaHue 2
buogorus kak Teopernueckoe o0yueHue: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH € APYTUMH HayKaMu: Onoxumusi, 6Mo¢pusnka, ONOHUKA,
redoreorpadus u 1p. Poab u mecto Guosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MHpA. OK 02
3HavyeHne Onoorndeckux 3Hanuil. ictopus 6nonornu. 3HaueHne MUTOIOTUH ISl pa3BUTHUSI OMOJIOTHH U
MO3HAHUS NPUPOJbL. MeToAbl IUTOIOTUN: MUKPOCKOIIHS, XpoMaTorpadusi, 3MeKTpodope3, METOL MEUEHBIX
aToMoB, nuddepeHnnanpHoe NeHTPUPYrHpOBaHNE, KYIbTYPa KIETOK
Tema 1.2. O0mas | OcCHOBHOE coep:KaHUe 2
xapakrepucTuka | Teopernueckoe o0yueHue: 2
KHIHH Pa3znoo6pazue Ouocuctem. Opranuzanus OMOJIOTHYECKUX CUCTEM. Y POBHU OPraHU3AIMH OMOCHUCTEM:
MOJIEKYJISIPHO-T€HETHUECKUN, OPraHOUIHO-KJICTOYHBII, OpraHn3MEHHbIH, MOMYJISALHMOHHO-BUI0BOM, OK 02
HKOCHUCTEMHBIH (OnoreoneHoTndeckuit), 6nocepusiii. Hayku, n3ydaromiye 6nosornueckue 0ObeKThl Ha
pasHBIX YPOBHSX OpraHu3anuy xxu3Hu. OOm1as xapakTepucTHKa *KU3HH, CBOMCTBA JKUBBIX cucTeM. [Iporeccsl,
IPOUCXOAIINE B OMocucTeMax
Tema 1.3. OcHoBHOe coaep:kaHue 6
Buonornyecku Teopernueckoe o0yueHnue: 2
BaKHBIC XuMuyeckuit coctaB KiIeTku. Heopranuueckue BemecTBa KI€TKH, UX OHOIoruyecKas posb.
XHMHYECKHE Opranuyeckue BemiecTBa KieTku. buonornyeckue nonumepsl. benku. Ctpykrypa u GyHKIUN OeIKoBOM OK 01
COCAHHEHUHA MoJIeKyJbl. DepMEeHTHI, IPUHIIMIT UX ASUCTBUS. YTIeBoabl. bronornueckue GpyHKIUN yriaeBoI0B. OK 02
Jlunuasl. O6muit man crpoenus. 'nmapodunbHo-TuapodobHbIe cBoiicTBa. Kitaccudukanus aMnuaos. OK 04
Buonornueckue pynkunu munuaoB. AT®. Ctpoenue monekynsl AT®. buonornyeckue pynkuuu ATD
IIpakTHYecKHe 3aHATH: 2




Posib 6enKoB, yriieBo10B U )KUPOB B OpraHU3Me YenoBeka. ButaMuHbI 1 OMOJIOTHYECKH aKTUBHBIC 100aBKU, | 2
UX 3HAUCHHE B XKM3HM OpraHW3Ma 4yeloBeka. [ umo- 1 aBUTaMUHO3bI UX TocnencTBus. [IpencraBienue
YCTHBIX COOOIIEHHH C MPe3eHTaINel, TOITOTOBICHHBIX 110 MEPEYHI0 HICTOYHUKOB, PEKOMEHJOBAaHHBIX
IpernoaaBaTeIeM

JlabopaTopHble 3aHATHS: 2

JlaGopaTtopHas pabora “Onpenencnue Butamuaa C B IpOyKTaxX MATAHHUS
[TonroroBka BapuaHTOB OIMbITA, HAOIIOACHHUE 32 KAYECTBEHHBIMU PEAKIIMAMHU, 3a0JHeHHE padoueit
TaOJIMLIbI, UHTEPIIPETAIMs HaOII01aeMbIX SIBICHUH, (POpMyIHpOBaHIE BHIBOJOB

JlaGopaTtopHnas padota «[ mapoduiabHO-TUAPO(POOHBIE CBOMCTBA JIUITHIOB) 2
[ToaroroBka BapuaHTOB OIIBITA, HAOIIOIEHUE N3MEHEHHS PACTBOPUMOCTH JIUIIHJIOB, 3aII0JIHEHHE paboyeit
TaOIUIIBI, UHTEPIPETALH HAOMI01aeMbIX SIBICHUH, (POPMYITUPOBAHUE BHIBOJIOB
Tema 1.4. OcHoBHoOE coiepxaHue 6
CTpykKTypHO- Teopernueckoe o0yueHue: 4
¢ynkmmonannnas | Kinerounas teopus (T. [lIBann, M. IllneiineH, P. BupxoB). OCHOBHbIE ITOJIOKEHUSI COBPEMEHHOM KJIETOYHOU | 2
OpraHu3anms Teopuu. THUIIBI KIETOK: dyKapuOTHUYECKas U pokapuoTuyeckasi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK
KJIETOK 9YKapuoT (pacTUTENbHOM, )KUBOTHOM, IpnOHOI). CTpoeHHe MPOoKaproTHUECKOH KiIeTKH. OcOOEeHHOCTH

CTpOEHUS TeTepoTpoHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KiIeTOK. CTpoeHHE MiIa3MaTHYeCcKOn
MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 MIa3MaTHYECKyI0 MEMOpaHy: TaCCUBHBIM U aKTUBHBIN. DHJIOIUTO3:

MUHOLIUTO3, aronuTo3. JKk301uT03. O00I0YKa WK KiIeTouHas cTeHKa. CTpyKTypa U (YHKIMH KJIETOYHOU OK 01
CTEHKH pacTeHHi, TprOoB OK 02
[Murornasma. Lluro3zomns. Llutockener. OqHOMeMOpaHHbIE OPraHOM bl KJIETKH: SHA0IUIa3MaTHUECKas CETh 2 OK 04

(OIIC), anmapar I'osbpkH, TH30COMBI, IEPOKCHCOMBI, BAaKYOJIH PAaCTUTENBHBIX KiIeTOK. CTpoeHue u
(GYHKIIMM OJJHOMEMOpPAaHHBIX OpraHou 0B KieTku. Knetounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPTAaHOWIbI KIETKN: MUTOXOHJIPUH, TUIACTU/IBL: XJIOPOILIACTBI, XPOMOIUIACTHI,
JIEMKOMIIACThl, UX CTPOEHUE U PYHKUMHU. SepHbIH anmapar KJIeTKH, CTpoeHUe U (PyHKIUH.
HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIHN LIeHTp. OpraHoun bl
JBUKEHUS: PECHUYKH M KT'yTUKU. CTpoeHue U QyHKINHU HeMeMOpPaHHBIX OPTaHOUI0B KIIETKU

JlaGopaTopublie 3aHATHSI: 2




JlaboparopHas pabota «CTpoeHUE KIETKHU (PACTCHHSI, )KUBOTHBIE, TPUOBI) U KJICTOYHBIC BKIFOUCHUS
(kpaxmail, KapOTHHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTBI)»

[TpuoOpereHue onbITa MPUMEHEHHSI TEXHUKA MUKPOCKOIIMPOBAHUS IIPH BHIMTOJIHEHUH Ja00paTOPHBIX padoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOAEHUE ¢ TOMOIIBI0O MUKPOCKOTIIA, BBISIBJICHUE PA3IUUNN MEXKITY
M3y4aeMbIMH 00bEKTaMH, HHTEPIIPETALMS HAOII01aeMbIX SIBICHUH, (OPMYIUPOBAHUE BHIBOJOB

JlaGopaTtopHas padota «I[IponuiiaemocTh MeMOpaHbI (TJIa3MOJIN3, TETIIIA3MOJIN3)»

[TproOperenue omnbITa IPUMEHEHUS TEXHUKH MUKPOCKOITMPOBAHUS IIPU BBIIIOJHEHUH J1AOOPATOPHBIX padoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOAEHUE ¢ TOMOIIBI0 MUKPOCKOTIA, BHISIBICHUE PA3TUYAN MEKIY
M3Yy4aeMbIMH 00bEKTaMM, HHTEPIIpETALUsI HA0II01aeMbIX SIBJICHUH, (POpMYIHpOBaHUE BBIBOJOB

Tema 1.5. OcHoBHOE coiep:KaHue
CTpyKTypHO- Teopernueckoe o0yueHue:
GyHknmmoHaabHbl | CTpoeHHE XPOMOCOM. XPOMOCOMHBIH HA0OP KIETOK, TOMOJIOTMYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI,
e paxkTopsl rarionAHbIN 1 quruionanbii Habop. Hyknennossie kuciotel. JIHK u PHK. Ctpoenue HykJIeMHOBBIX OK 01
HacjaeaCcTBEHHOCT | kucioT. Hykneoruasl. Komruiementapabie a3otucteie ocHoBanus. [IpaBmiio Yapradda. Ctpykrypa JTHK — OK 02
7 nBoiiHas crimpais. MectoHaxoxaenue u ounonorndeckue pyakmmn JJHK. JTHK-skcnepruza. Buast PHK.
®ynkiuu PHK B knetke
IIpakTHYeckne 3aHATHSA:
Pemenue 3a1a4y Ha ONpENEIICHHUE MTOCIEA0BATEIBHOCTH HYKICOTHIOB
Tema 1.6. OcHoBHOe coaep:xaHue
IIpoueccsl Teoperuueckoe od0yueHnue:
MATPUYHOI'O Marpuunsiii cunares3 JJHK — permukanys. [Ipuanuns! perumkanuu JIHK. Mexanusm permmkannn JITHK.
CHHTE3a Penapanus JIHK (nopenniekaruBHast, moctperuiekatuHasi). Peakunu Mmatpuunoro cuntesa. [lpunnun
KOMIUIEMEHTAapHOCTH B peakuuax marpuyHoro cunte3a. JJHK u rensl. I'eneTnueckuii KoJ, €ero cBOMCTBaA. OK 01
Tpanckpumnuus — matpuunbiii cuate3 PHK. Tpancnsiuus u e€ stansl. Y cnoBust 6MocuHTE3a Oernka. OK 02

Crpoenue T-PHK u xonupoBanue aMuHOKUCIOT. Poibs pubocom B OnocuHTe3e Oenka

IIpakTH4eckue 3aHATHA:

Pemenue 3amay Ha onpeeneHne mocaea0BaTeIbHOCTH aMMHOKHCIIOT B MOJIEKYJIe Oelka.
Pemenue 3amau Ha onpeseneHne mocaea0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oelika B Cirydae
M3MEHEHMS Mocaea0oBaTebHOCTH HyKieoTuaoB JJHK




Tema 1.7.
HekJjieTouHbIE
(popmbI KH3HU

OcHoBHOe conep:kanue

TeopeaneCRoe oﬁyqe}me:

Bupycel — HeksieTouHble (OPMBI )KU3HU U 00IUraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U CII0KHBIX BUPYCOB,
petpoBupycoB, 0akTepuodaros. XKuznennsiidi nukn JJHK-conepxxamux Bupycos, PHK-conepxariux
BHUpYycOB, OakTepuodaros. BUY, renatut yenoseka.

bakrepuun. O0mias xapakrepuctuka. [lonstue mramMm. Bupycel u 6akTepun: cXoICTBA U pPa3IUUUs

HpaKaneCRne 3aHATHUA:

Bupycubie u 6akrepuanibHbie 3a00neBanusi. OOIIMe TPUHIIUITH HCIIOIH30BAHUS JIGKAPCTBEHHBIX BEIIIECTB.
Oco0eHHOCTH MPUMEHEHUSI aHTHOUOTUKOB.

[IpencraBieHne YCTHBIX COOOIIEHHI € TIPE3EHTAIUEH, TOATOTOBICHHBIX 110 TIEPEYHIO UCTOYHUKOB,
PEKOMEH/IOBAaHHBIX IIPEIoaBaTeieM

OK 02
OK 04

Tema 1.8.

O0OMeH BelecTB U
npeBpalieHue
JHEPTrUM B KJIETKe

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme:

SN

ACCUMUIISITIVS ¥ TUCCUMIISALINS — JIBE CTOPOHBI MeTabomm3Ma. Tumsl oOMeHa BEIIeCTB: aBTOTPOMHBINA 1
reTepoTpoHBINA, a3pOOHBIN U aHAPOOHBIN. DHEpreTHUecKoe odecreueHne KieTku: npespamenue ATD B
00MeHHBIX TIporieccax. @epMEeHTATHBHBINA XapaKTep Peakiuii KJICTOYHOr0 MeTabomm3mMa

[TepBrUYHBII CHHTE3 OpraHMYECKUX BEIIeCTB B KieTke. [Inmactnyeckuit oOMeH. @OTOCHHTE3. XEMOCUHTE3.
AHa3’poOHBII 3HEpreTHueckuii 0OMeH. AHa’poOHbIE OpraHu3Mbl. bpojkeHue, aBTOTpOGHBIN U
reTepoTpOoQHBIN TUII TUTAHUS. AHA3POOHBIE MUKPOOPraHU3Mbl KaK 00BEKThI OMOTEXHOJIOTUH. DTaIlbl
HHEpPreTudecKkoro ooMeHa. I'mukonns. buongornueckoe OKMCIEHNE, MU KIIETOYHOE JIbIXaHHUE

OK 02

Tema 1.9.
Ku3HeHHbIH
IMUKJI KJIEeTKH.
Murto3. Meiio3

OcHoBHOE CoAEpKaHuE

TeopeTuquKoe oﬁyqelme:

Knerounslii ki, ero nepuoasl U perymsuus. [lepuoas uatepdassl ux ocodennoctu. Auddepenunarus
KJIETKU ¥ apecT KJIETOYHOro 1ukKia. Jlenenne kiaeTku — Muto3. CTaanyu MUTO3a U TPOUCXOSIINE ITPOLIECCHI.
Kapunokunes u nurokuses. buonornueckoe 3HaueHne MuTo3a. Meio3 — pe1yKIMOHHOE JAEJIEHUE KIETKH.
Craguu Meiio3a. Melo3 — 0CHOBa MOJIOBOTO pa3MHOKeHUs. [loBeieHrne XpoMocoM B MEHO03E.
Kpoccunrosep. buonornyeckuit cmpici Meiio3a. I dexTsl Meito3a. Meiio3 B )KU3HEHHOM IHKIIE
OpraHU3MOB

OK 02
OK 04

KonTpouabHnas paéora




MonekyJIapHBII YPOBEHb OpraHU3alUuu KUBOTO

Pa3neua 2. Ctpoenue u GyHKIMHM OPraHu3Ma
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Tema 2.1.
Crpoenue
OopraHnu3ma

Conep:xkanue

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE TEOPETHYECKOr0 00yUYeHU st

OpnokiteTounble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOIOKIIETOUHBIE OpraHu3Mbl. B3aumMocBs3b
qacTell MHOTOKJIETOYHOI0 opranusma. @yHkius. Opranbl ¥ CUCTEMBI OpraHOB. AIIapaTbl OPraHoB.
I'omeocTas opranusmMa U €ro NoAAEpPKAHUE B IIPOLIECCE KU3HEAEATENbHOCTH.

@yHKIMOHAIbHAS cucTeMa OpraHoB. TkaHu pacTeHU. TKaHU )KMBOTHBIX U yesioBeka. Opranbl pacTeHUI.
Oprasbl ¥ CUCTEMBI OPTAHOB KUBOTHBIX M Y€JIOBEKA. 3HAUEHUE OMOPHI, IBIXKCHUS, TUTAHUS, IbIXaHUS,
TPAHCIIOPTA BEILIECTB, BBIJCICHUS, 3aLIUThl. 3HAUEHHUE MPOSBICHUS Pa3IpaKUMOCTH U PETryIIsUn

s npodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs “‘PacTenus’” TeopeTudeckuii Mmarepua
TeMbl “CTpoeHue opraHu3Ma’ u3ydaeTcs YriyOJIeHHO Ha IpUMepe OpraHu3Ma pacteHuid. Tkanu, oprassl u
CUCTEMbI OPTaHOB YeJIOBEKAa U )KUBOTHBIX PacCMaTPUBAIOTCS 0030PHO.

OK 02
OK 04

OcHoBHOE€ CoAEpKaHME NNPAKTUHYIECCKOI'O 3aHATHUA

Teopus ki1oHaIbHO-ceseKTUBHOrO nMMyHHTeTa I1. Opnuxa, .M. MeunukoBa. Hpeknonnble
3a0o0JsieBaHuA U anHIeMus. BaxHelne snuieMun B MCTOPUM yesnoBedyecTBa. BakuHamus kak
npoduIakTHKa HHPEKIIMOHHBIX 3a00J1€BaHuUi.

[TpencraBiaeHne yCTHBIX COOOLIEHHH ¢ Mpe3eHTalrel, MOArOTOBISHHBIX MO EPEUHI0 HCTOYHHUKOB,
PEKOMEHI0BaHHBIX IPENOIaBaTENIEM

Tema 2.2.
Dopmbl
Pa3MHOKEHUA
OPraHu3MOB

Conep:xanue

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COIEPKAHUE TEOPETHYECKOTO 00y YeHHUsI

®opMbl pa3MHOKEHUs1 OpraHu3MoB. becrionoe 1 nonoBoe pazMHOKeHHE. Bupl 6ecronoro pa3MHOKEHHUS:
IIPOCTOE JIEJIEHUE HA/IBOE, [I0YKOBAHHUE, PAa3MHOKEHUE CIIOPAMU, BETETATUBHOE Pa3MHOXKEHUE,
¢dparmenTanys, kionupoBanue. [1onoBoe pa3sMHOXKEHUE.

s npodeccuit/cnennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM M3ydeHus “PacTeHus” TeopeTHuecKuil MaTepua
TeMbl “DOpMBI PA3MHOXKEHHUSI OPraHU3MOB” U3ydaeTcs yriyOJeHHO Ha IpUMEpPe OpraHnu3Ma pacTeHuH.
Pa3mHOXeHMe yenoBeka U )KMBOTHBIX PacCMaTPUBAIOTCS 0030PHO.

OK 02

Tema 2.3.

OcHoBHoOE coepxaHue

OK 02




Omnrorenes Teopernueckoe o0yueHue: OK 04
*KMBOTHBIX H ["ameTorenes y xuBOTHBIX. CriepmaroreHes u oorenes. CTpoeHHe MOJIO0BBIX KIeTOK. OIIOA0TBOPEHUE U
YyeJioBeKa AMOpHOHAIEHOE Pa3BUTHE KUBOTHBIX. [lapreHorenes. OMOpuorenes (Ha npuMepe JaHueTHuka). Ctaauu
sMOpHoreHesa
Poct u pa3Butue xxuBoTHbIX. [locTamOpuonansubiil nepuoa. [Ipsimoe u HenpsiMoe pazsutue. Pa3Buthe ¢
MeTamMopdo30M y 0€CII03BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaAuK MOCTIMOPUOHAIBHOTO Pa3BUTHUS Y
KUBOTHBIX U 4eJoBeKa. [lepro/pl oHTOreHe3a yenoBeka. buonornueckoe ctapeHre u CMEpTb.
I'eponTonorus
Tema 2.4. OcHoBHoOE coepxaHue
Omnrorenes Teopernueckoe o0yueHue: OK 02
pacTeHui ["amerodut u ciopodut. PasmHoKeHUE 1 pa3BUTHE BOIOPOCie. PasMHOXKeHHE U pa3BUTHE CIIOPOBBIX OK 04
pacteHuii. PazaMHOXeHHEe U pa3BUTHE ceMeHHBIX pacTeHuil. Poct. [lepuonbl oHTOreHe3a pacTeHuit
Tema 2.5. OcHoBHOE co/iep:KaHue
OcHoBHBIE Teopernueckoe o0yueHue:
MOHSITUS ['eneTrKa KaKk HayKa O HaCJIEICTBEHHOCTH M M3MEHYMBOCTH OpraHn3MOB. OCHOBHBIE T€HETUYECKHUE TIOHSATHS OK 02
TeHEeTUKH u cuMBOJIBL. ['eH. ['enoTun. @eHotun. AenbHble reHbl. AIbTepHATUBHbBIC TPU3HAKU. JJOMUHAHTHBIN 1
perieccuBHbIN Mpu3HaKku. ['omo3urora u rereposurora. Yuctas nunust. [ ubpuasl. OCHOBHBIE METOBI
TeHETUKU: TUOPUTOTOTUIECKHUH, IIUTOIOTUYECKUE, MOJIEKYISIPHO-TeHETUYECKUE
Tema 2.6. OcHoBHoOE coepxaHue
3axonomepnoctn | Teopernueckoe o0yueHue:
HacJIe10BAaHUA 3akoHOMEpHOCTH 00pazoBanus ramer. 3akoHbl I'. Menaens: Monorubpuanoe ckpemuBanue. [IpaBuio
JOMHHHUPOBaHMs. 3aKOH eTUHOO0Opa3Hsl IePBOT0 MOKOJICHUS. 3aKOH PacleIUIeHUs TPU3HAKOB.
[{uTonmornyeckue OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [ UoTe3a YUCTOTHI raMeT. AHATU3UPYIOIee OK 02
ckpeuBanue. Jurudpuanoe ckpemurBanue. 3aKOH HE3aBUCUMOTO HAClI€ZIOBaHUS PU3HAKOB. OK 04

[TonurubpuaHoe HaclIeOBaHUE U €r0 3aKOHOMEPHOCTH

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COlEPKAHME NPAKTHYECKOI0 3aHATHUS:

Pemenue 3aa4 Ha onpeziesieHne BEpOATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB ITPU MOHO-, JH-
, TOJIUTUOPUHOM U aHATTU3UPYIOIIEM CKPEIMBAHUN, COCTABICHIE FT€HOTUITNYECKUX CXEM CKpPELIMBaHU
Jns npodeccuii/crienuanbHOCTEHN CBSI3aHHBIX C 00bEKTOM U3yueHus “PacteHus’” HE0OX0aAUM o100p




TEHETUYECKUX 3a/]1a4 Ha OIPEICIICHUE BEPOSATHOCTH HACJIEICTBEHHBIX IIPU3HAKOB IIPU MOHO-, IU-,
HOJUTUOPUIHOM U aHAJTH3UPYIOIIEM CKPEIIMBAHUH Y pACTCHUH

Tema 2.7. OcHoBHoOeE coepxxaHue OK 01
B3aumoneiicreue | TeopeTnueckoe o0yueHue: OK 02
Ir¢HOB I'enorun kak nenoctHas cucrema. MHOXeCTBEHHOE JeiicTBrue reHoB. [ineiorponys. MHOKeCTBEHHbIN
annenu3M. BzaumonelictBue amnenbHbix reHoB. KogoMmunuposanue. BzanmozeiicTBrie HeaieabHbIX T€HOB.
KomnemenrapHocts. Onuctas. [loaumepus
IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COJlePsKAHME TPAKTHYECKOT0 3aHATHSA:
Pemenue 3a1ay Ha onpeieneHre BEpOATHOCTH BOSHUKHOBEHUSI HACJIEICTBEHHBIX IPU3HAKOB IpU
pa3IMYHBIX TUIAX B3aMMOACHCTBUSI T€HOB, COCTABIIEHNE TeHOTHITMUECKUX CXEM CKPEIUBaHUs
s npodeccuii/criennanbHOCTEN CBSI3aHHBIX C 00bEKTOM u3ydeHus “PacteHus” HeoOXoaum nmoadop
TeHETUYECKUX 33/1a4 Ha OMpe/IeIeHHe BEPOATHOCTH BOSHUKHOBEHHMSI HACIIEICTBEHHBIX IPU3HAKOB MpHU
pa3IMYHBIX THUMAaX B3aMMOJAEHCTBUSI TEHOB Y paCTECHUI
Tema 2.8. OcHoBHoOE coepxaHue
CuemnieHHnoe Teopernueckoe o0yueHue:
HaCJIe/I0BaHHe 3axonbl T. Moprana. CueneHHOe Hacae10BaHNuEe T€HOB, HAPYILIEHUE CLETIIEHUS. XpPOMOCOMHAs TEOPHs
NPHU3HAKOB HaCJIEACTBEHHOCTH. | eHeTHUecKoe KapTUpOBaHUE XPOMOCOM. Mcnoap30BaHNE KPOCCUHTOBEPA IS
COCTABJICHUS TEHETUYECKUX KapT XPOMOCOM OK 01
IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3AHATHSA: OK 02
Pemenue 3a1auy Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHHSI HACIEICTBEHHBIX TPU3HAKOB MPU
CLICTUIEHHOM HACJIEI0BaHUH, COCTaBICHNE TeHOTUITMYECKUX CXEM CKPEIINBAHUS
Jlns npodeccuit/cnennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM H3ydeHus “Pactenus’” Heo6xoaum nmoadop
TEHETUUYECKUX 33/1a4 Ha ONPEJIEIICHUE BEPOATHOCTH BOSHUKHOBEHHMSI HACJIEICTBEHHBIX TPU3HAKOB MpU
CLIETUIEHHOM HACJIE0BaHUHU y PACTEHUI
Tema 2.9. OcHOBHOe coep:kaHue
I'enernka moJsia Teopernueckoe odyueHnue: OK 01
XPpOMOCOMHBIN MEXaHU3M OIPEACIICHUS 1Moja. AyTOCOMBI U TTOJIOBBIE XPOMOCOMEI. [ OMOTaMeTHBIN 1 OK 02

FeTepOFaMCTHHﬁ noJ1. I'eneTuyueckas CTPYKTYpa IMOJIOBBIX XpPOMOCOM. HacnegoBanue IIPpHU3HAKOB,




CHOCIIVICHHBIX C ITIOJIOM

HpaKaneCRne 3aHATHA:

Pemrenne 3a1a4 Ha onpeaciICHNE BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CHCIIJICHHBIX C
I10JIOM, COCTABJICHUEC 'CHOTUITMYCCKHUX CXEM CKpPCUIMBAHUA

Tema 2.10.
I'enernka
YyeJI0BeKa

OcHOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqe}me:

Kapuotum yenoBeka. MeToapl N3ydeHUs] TCHETUKH YEJIOBEKA: TeHEATOTUYECKU, OTM3HEI[OBBIN,
[IUTOTEHETHYECKUN, OMOXUMHUYECKUH, TIOMYSIIUOHHO-CTaTHCTHYECKUI. HacnencTBeHHbIe 3a001eBaHms
yesioBeKa. ['eHHbIe U1 XpOMOCOMHBIE 00JIe3HH ueloBeKa. bose3nu ¢ HacaeacTBEHHOM
MPEaPacoloKEHHOCTHI0. 3HAUCHUE MEUIIMHCKOW N'€HETUKU B IPEAOTBPAIICHUH U JICUCHUH T€HETUYECKUX
3a00JIEBaHUH YEIOBEKA

IIpakTH4yeckue 3aHATHS:

Pemenue 3agau Ha onpeiesieHuEe BEPOSITHOCTY BO3SHUKHOBEHHS HACJIE/ICTBEHHBIX TIPU3HAKOB, UCIIONIb3YS
METO/Ibl TCHETHKHU YEJIOBEKA, COCTABIICHUE T€HOTUITMYECKUX CXeM CKpemrBanus. [IpencraBnenne yCcTHBIX
COOOIICHUH C MPEe3eHTAIe O HACIEACTBEHHBIX 3a00JICBAaHUAX YEIOBEKA

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHUBOCTH

OcHOBHOe coiep:KaHue

Teopernueckoe o0yuenune:

B3aumoneiicTBue renoTumna u cpeasl npu GopMUpOBaHUU (eHOTHINA. MI3MEHUYMBOCTh PU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE PU3HAKUA. BUIbI N3MEHUNBOCTH: HACIEACTBEHHAs U HEHACIIEACTBCHHAS.
3aKOH rOMOJIOTMUECKUX PSAJIOB B HaciencTBeHHol usmeHunsocty (H.W. BaBuios).

Monuduxaronsas, win GeHOTUIINYECKass N3MEHYMBOCTh. PoJib cpesibl B MOAN(PUKAITMOHHON
n3meHunBocTH. Hopma peaknuu npusHaka. BapuanmoHHbIN psa U BapUallMOHHAsL KpUBas. XapaKTEPUCTUKA
MOIU(PHUKAIMOHHON U3MEHYHBOCTH

HacnenctBenHasi, nin reHOTUIIMYECKast M3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYUBOCTbD.

MyTtannoHHas U3MEHYMBOCTh. Buabl MyTaluii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHBIE. [[prunHEI
BO3HHUKHOBEHUS MyTalui

IIpakTHyeckne 3aHATHSA:

Pemrenne 3a7a4 Ha ONMpCACIICHUEC TUIIa MyTalluX ITPpH I€p€aadc HACICACTBCHHBIX IIPU3HAKOB, COCTABJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIMBAaHUA

OK 01
OK 02
OK 04




Tema 2.12. OcHoBHoOe coepxxaHue 2
Cenexuus Teopernueckoe o0y4enne: 2
OPraHu3sMoB Cenekius Kak Hayka. MeTo/bl ceNleKITMOHHON paboThl. ['eTepo3uc u ero npuauHbl. MickyccTBeHHBIN 0TOOD: OK 01
MacCCOBBIN ¥ MHAWBUAYaJbHBIN. JTanbl KOMOMHAITMOHHON cenekuu. CopT, mopoaa, mTaMm OK 02
ANTOpPUTMBI pelIeHHE 3a]1a4 Ha ONpeesieHue BO3MOKHOTO BO3SHUKHOBEHHSI HACIIEICTBEHHBIX TPU3HAKOB 110
CEJIEKIINH, COCTABIIEHUE T€HOTUITMYECKUX CXEM CKPEIMBAHUS
KonTtpouabnas paéora 2
Crpoenne 1 pyHKIIUH OpraHu3Ma
Paznen 3. Teopus 3Bo/1Iounu 16
Tema 3.1. OcHOBHOe coiep:KaHue 2
HUctopus Teopernueckoe o0yueHue: 2
IBOJIIOLIHOHHOT O ITepBbie 3BOIIOLIMOHHBIE KOHUENLMH. ['pagyanuctuyueckas sBoaonnonHas konuenus JK.b. Jlamapka.
yuyeHust JBmwxyme cuitbl sBomonnd. Kpeanponusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3Hauenue amis OK 02
(opMUPOBaHUS UIEU IBOJIOIUU OK 04
[Tpennocbuikyu BOSHUKHOBEHUS JapBUHU3MA. DBOJIIOLIMS BUI0B B Iipupojie. boprba 3a cyiiecTBoBaHue.
EctectBennslit oTO0p. JuBeprenius npusHakoB U BU000pa3oBanre. OCHOBHBIE MOJTOKEHUS
cUHTeTH4ecKoi Teopun 3Bostoruu (CTI). Posb 3BOMIOIIMOHHON Teopuu B (POpMUPOBAHUH HAYIHOMH
KapTUHBI MUPA
Tema 3.2. OcHoBHOe coaep:xaHue 2
Muxpossomouusi | Teopernueckoe o0yueHnue: 2
MuKpo3BOIIONHUS M MAKPOAIBOJIIOLIMS KaK 3TaIlbl 3BOJIIOI[MOHHOTO Mpoliecca. I 'eHeTnueckre OCHOBBI 2
HBOJIIOLIMU. MyTanuu 1 KOMOMHAIIMK KaK AJIEMEHTapHbII 3BOIIOLMOHHBIN MaTtepual. [lonynauus kak
AJIEMEHTapHas €UHUIIA SBOJIIOIUH.
JBmxynue cuibl ((hakTophl) 3BOMIONMKA. MyTallMOHHBIN poliecc 1 KOMOMHATUBHAS U3MEHYHBOCTD. OK 02

Murpanus. M3onsamust nonynsiuii: reorpadudeckas (IpocTpaHCTBEHHAs ), OMoI0ruyecKast
(penpoyKTUBHAs).

EcrecTBennsiit oTO00p — Hampasistomuid GakTop sBomronuu. boprda 3a cymecTBoBaHNE Kak MEXaHU3M
JENCTBHUS €CTECTBEHHOT0 0TOOpa B nonyasuusax. Bun u ero kpurepuu (npusnaku). BugoodpazoBanue kak
pe3ybTaT MUKPOIBOJIIOLMH
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Tema 3.3.
MaxpodBoaonus

OcHoBHOe conep:kanue

TeopeaneCRoe oﬁyqe}me:

MakponsBosorus. DopMbl 1 OCHOBHBIE HampaBiieHus1 MakpodBosroiuu (A H. Ceseprion). [Iytu
JOCTHXKEHUS] OMOJIOTMYECKOT0 Mporpecca: apoMopdo3, uanoaganTaiys, oouas gereuepanus. Metoabl
M3Y4YEHUST MaKpOIBOIIOIMHU. 3aKOH 3apo/ibiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3axoH (0.
I'exkenb, @. Miomiep). Obmue 3aKkOHOMEPHOCTH (TIpaBHIIa) YBOJIFOIIUN

OK 02

Tema 3.4.
Bo3HuKHOBeHHE U
pa3BUTHE KHU3HU
Ha 3emMJie

OcHoBHOe conep:kanue

TeopeaneCRoe oﬁyqe}me:

I

['unotessl U TeOpUKM BOSHUKHOBEHHMS JKM3HU Ha 3eMJie: KpPEeallMOHU3M, CAaMOIIPOU3BOJIbHOE (CTIOHTAHHOE)
3apoKIeHHe, CTAllMOHAPHOE COCTOsIHUE, TaHCTIepMus, O1omo33. Hayano opranndeckoii 3BOIIOIIH.
[TosiBneHHEe MEPBBIX KIETOK. DBOMIOIHS MeTaboIu3Ma. DBOMIOIMS MepBhIX KIeToK. [IpokapuoTs! u
9ykapuoThl. [IpoucxoxkieHne MHOTOKIIETOUHBIX OPraHu3MOB. BOSHUKHOBEHHE OCHOBHBIX IAPCTB SYKAPHUOT.
OcHOBHBIE YePTHI IBOJIOLMH PACTUTEIHHOTO MUpa. OCHOBHBIE YEPTHI HBOJIIOIIMU KUBOTHOT'O MUPA

HpaKaneCRue 3aHATHUA:

HpCIlCTaBJICHI/Ie YCTHOI'O COO6HI€HI/I$I H JICHTBI BPpEMCHU 110 OCHOBHBIM 3TallaM BO3ZHUKHOBCHHA U PA3BUTUSA
JKMBOTHOI'O U PACTUTCIIBHOTO MUPA, MIOATOTOBJICHHLIX 110 IIEPEUYHIO NICTOYHUKOB, pCKOMCH/JOBAHHBIX
npenoaaBaTeiicM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenune
YeJIOBEKA —
aHTpPOIOreHe3

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

AHTpormosiorus — Hayka o yesnoBeke. CucreMaTHuecKkoe IoJiokeHue yenoneka. CX0CTBO YesloBeKa ¢
KUBOTHBIMU. OTIMYHSI YeTTOBEKa OT KUBOTHBIX. [IpSIMOX0KIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM
NPU3HAKOB. Pa3BUTHE TOIIOBHOTO MO3ra ¥ BTOPOW CHTHAJIbHOU crcTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U
COLMAJIbHBIX (h)aKTOPOB B AaHTPOIIOTEHE3E

OCHOBHBIE CTaJJMH aHTPONOreHe3a. J[puonuTeku — Mpeaky 4enoBeKa U YeIOBeKOOOpa3HbIX 00€3bsH.
[TpoToaHTpom — MpeaIIeCTBEHHUK YelloBeka. ApXaHTpoIl — ApeBHeimuil yenosek. [laneoantpon — apeBHUA
yesoBeK. HeoaHTpoI — yenoBek COBPEMEHHOT0 THIIA. DBOJIOIMS COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIINE pachl: €BPONEONAHAS (€Bpa3uiicKas), HErpo-aBCTPaJIOUIHAS
(?KBaTOpHANIbHAS ), MOHTOJIOMAHAS (a3MaTCKO-aMEepPUKAaHCKast). Bpemsi 1 MecTo BO3HUKHOBEHUS
yesioBeYeckux pac. EAMHCTBO uenoBeueckux pac

OK 02
OK 04
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IIpakTHYeckHe 3aHATHA:

Bpewmst 1 myTH paccenenus yenoBeka 1o ranete. [IpucrnocobaeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHIM
cpenpl. Biusinue reorpaduyueckoii cpensl Ha MOp(}OIOTHIO M PU3HOIOTHIO YETIOBEKA

3amuTa JISHT BpEMEHH U MEHTAJIBHBIX KapT B OPMAaTE YCTHOTO COOOIIEHUS, TOITOTOBICHHBIX 110 TIEPEUHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX MTPEIIOIaBaTeIIeM

KoutpoabHnasn 2
Teopernueckue aclekThl IBOJIOLUM KU3HU Ha 3emiie
padora
Pa3nea 4. dxosorus 26
Tema 4.1. OcHoBHoOE coiepxaHue 2
JKOJIOTHYEeCKHUE Teopernueckoe o0yueHue: 2
(akTOpHI M Cpenbl 00uTaHMUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3lylIIHAsI, IOYBEHHAs, BHYTpUOpraHu3MeHHast. Gu3uko- OK 01
cpeabl ;KM3HH XMMHUYECKHE 0COOEHHOCTH cpell o0uTaHus opranu3mMoB. [IprucnocoOieHns opraHu3MoB K KU3HHU B Pa3HbIX OK 07
cpenax. [Tonsitue sxonormyeckoro ¢akropa. Knaccudukanus sxonorndeckux Gpaxtopos. [IpaBuiio
muaumyMma 1O, JInbuxa. 3akon TonepantHoctu B. [lendopaa
Tema 4.2. OcHoBHoOE coepxaHue 4
Honmynsuus, Teopernueckoe o0yuenue: 2
coo0ecTBa, OKoJoruyeckasl XapakTepUCTUKA BUJA U NMTOMYJIALUN. DKOJIOTUYECKAs HUILIA BUIA. DKOJIOTUYECKUE
IKOCHUCTEMBbI xapakrepucTiky nomynsanuu. CooOuiectBa 1 s3kocucTeMsl. bronenos u ero ctpykrypa (B.H. Cykaues).
CBs13u MeXly opraHu3MaMu B 6uoreHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOYLIEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BeIecTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduyeckue ypoBHH. OK 01
AHTpPOIIOT€HHBIE SKOCUCTEMBI. ArposKocUCcTeEMbI. OTINYHS arpO’IKOCUCTEM OT OMOTEOLIEHO30B. OK 02
VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOO3KOCHCTEM OK 07
IIpakTH4eckue 3aHATHA: 2
Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENN SKOCUCTEMBI. buomacca 1 mpoaykius. DKoJIoruyeckue
OUpaMU/Ibl yuces, Ouomacchl U s3Hepruu. [IpaBuiio nupaMuabl SHEPTUH.
Pemennie npakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU IO MEPEHOCY BEIECTBA U SHEPTUHU B
9KOCUCTEMAX C COCTaBJICHHE TPO(PUUECKUX Lienel ¥ MUupaMua OMOMAacChl U YHEPTUU
Tema 4.3. OcHOBHOe coep:kaHue 4 OK 01
Buocdepa - Teopernueckoe o0yueHnune: 2 OK 02
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rJ100aabHas Buocdepa — xuBas obonouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.M. Bepnanckoro. OK 07
IKOJIOTHYeCKAs Obnactu 6uocdeps u e€ cocta. JKuoe BemecTBo 6rocdepsl U ero QyHKINH
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus Onochepsr. OcobeHHOCTH OHOChephl Kak rI00abHON SKOCHCTEMBI.
JuHamudeckoe paBHOBecue B Ouocdepe. PutmMmudHoCTh siBieHmii B Onochepe. KpyroBopoTsl BeecTs u
OMOTreOXUMHUYECKUE IIUKIIBL. [ 100aIbHbIE KOIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH U IIYTH MX PEIICHUS
IIpakTH4eckne 3aHATHA: 2
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33/1a4 Ha OIpeIeIeHUE IO N HACAKICHUN IS
CHIDKEHHSI KOHIICHTPALIUU YTTIEKUCIIOTO ra3a B aTMoc(epe CBOETO PErHoHa MPOKUBAHHS
Tema 4.4. OcHoBHOe coJep:kaHue 4
Bausinue Teopernueckoe o0yueHue: 2
AHTPONOIEeHHLIX | AHTPOIIOTEHHBIC BO3JICHCTBUS Ha Onocepy. 3arpsi3HeHUs Kak BUJ] aHTPOIIOI'€HHOTO BO3ICHCTBUS
(dpaxTopoB Ha (xumuueckoe, gusuueckoe, buono2uueckoe, OMxo0vl NPOU3E0OCMEA U NompebieHus). AHTPOIIOT€HHbIE
ouocdepy BO3/ICHCTBUS Ha aTMOcdepy. Bo3aelicTBus Ha runpocdepy (3acpszHenuss u ux uCmoYHuKY, UCMOoujeHUs OK 01
600). Bo3neiictBust Ha tutochepy (decpadayust noussl, 6030eticmsue Ha 20pHble nOpPood, Heopa). OK 02
AHTpOTIOTEHHBIE BO3/ICHCTBUS HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvhble coodwecmaa, OK 04
HCUBOMHBLU MUP) OK 07
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COlePIKAHME NPAKTHYECKOI0 3aHATHUS: 2
Perennie mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM M0 COXPAaHEHHUIO PUPOTHBIX PECYPCOB CBOETO
pPETHOHA TPOKUBAHHMSI
Jns npodeccuii/crienuanbHOCTEHN CBSI3aHHBIX C 00bEKTOM U3ydeHus “PacTeHus’” mpeanaraercs MpakTHKO-
OPUEHTHPOBAHHOE PAaCUETHOE 33/IaHUE 110 PAaCUeTy CTPYKTYPHI 3aI1acOB IPEBECHHBI
Tema 4.5. OcHoBHOe coJep:kaHue 10
Bausinue Teopernueckoe o0yueHnue: 4
COLMAJILHO- 310poBbe U ero cocTaBisromue. GakTOPbI, TOJOKUTEIHHO U OTPUILIATEIHHO BIHSIONINE HA OPTaHU3M 2
IKOJIOTHYEeCKHX YyenoBeKa. BpenHble MPUBBIUKU: MTOCIEACTBUS U npodriakTuka. [IpoGiemMa TeXHOTEHHBIX BO3ICHCTBUIT HA
(¢akTOpOB HA 3JI0pOBbE YENOBEKa (IJEKTPOMArHUTHEIE MOJIsI, OBITOBAS XUMHUS, U30BITOYHBIE IIIYMBI, paHaIlys U T.11.).
310pOBbe Ananranys opraHu3Ma 4ejoBeka K (hakTopam OKpYKaoIIeH cpe/bl. 3alUTHBIE MEXaHU3MbI OpraHu3Ma
YyeJIOBeKa YEJIOBEKa. 3I0POBbE U PAOOTOCITOCOOHOCTD.
[MpuHIMIIBL OPMHUPOBAHUS 3A0pOBhecOeperaroIero moseaeHus. duzndeckas akTHBHOCTH M 3JI0POBbE. 2
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prHHBI 300POBbA. OcHOBEI 3aKkaMBanus. bBuoxuMmueckue acneKkThl pallnOHAJIbHOI'O MUTAaHUA. HpaBHna
0€30I1aCHOT0 MCII0JIb30BaHHSI OBITOBBIX IPUOOPOB M TEXHUYECKHUX YCTPOWCTB

HpaKaneCRne 3aHATHUA:

Onpez[eneHI/Ie CYTOYHOI'O pallMOHA ITUTaHUA

CO3I[aHI/Ie HH,HHBHHyaHBHOfI MMaMATKHU 11O OpraHru3anninu paHHOHaHBHOﬁ (bHSH‘IGCKOfI AKTUBHOCTH

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJePKaHUE JIA0OPATOPHOI0 3aHATHS

NIN|N| P>

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGopatopHas paboTa «YMCTBEHHAs! pa0OTOCTIOCOOHOCTHY
OBrnazieHue METOIaMH OIIPECIICHHsI TToKa3aTeel yMCTBEHHOM pab0oTOCIIOCOOHOCTH, OOBICHEHHE
MOJYYCHHBIX PE3yJIbTaToOB U (POPMYIMPOBAHKIE BEIBOJIOB (ITMCBMEHHO) C HCIOJIb30BAHUEM HAYUHBIX
MIOHSATHH, TEOPHUI ¥ 3aKOHOB

2. JlabGopaTopHas pabora «BnusHue abnoTHYeCKHUX (GaKTOPOB HA YeIOBEKa (HU3KHE U BHICOKHE

TEMIIePaTypPhI )»

W3ydeHre MEeXaHU3MOB aJJaNTallii OPraHU3Ma YeJIOBeKa K HU3KUM H BRICOKMM TeMITepaTypam 1
00BSICHEHHUE TTOTyYEHHBIX PE3yIbTaTOB U (POPMYITHMPOBAHKE BHIBOIOB (IMCHMEHHO) C HCIIOJIb30BAaHHEM
HAy4YHBIX OHATHM, TEOPUM U 3aKOHOB
B kauecTBe TPUTTEPOB CHIKAIOIINX PA0OTOCTIOCOOHOCTH UCTIOIB30BATh YCIOBHUS OCYIIECTBICHHS
npoecCHOHANBEHOM NeATENIbHOCTH: IIIyM, TEMIIEpaTypa, pu3ndeckas Harpys3Kka u T..I.

OK 02
OK 04
OK 07

KonTtpouabnas padora
TeopeTnueckne acieKThbl IKOJIOTHH

IMpodeccuoHaILHO-OPMEHTHPOBAHHOE COlepKaHUE (COAeP:KAHNE IPUKIATHOTO MO/YJIs1)

Pasznen 5. buoJiorust B ;KU3HU

Tema 5.1.
Bbuorexnosoruu B
JKH3HHU KaKI0T0

Conep:xanue

Teopernueckoe o0yueHue:

buoTtexHonorus kak Hayka U Mpou3BoCTBO. OCHOBHBIC HANPABIECHUSI COBPEMEHHONW OMOTEXHOIOTHH.
MeTtoanl 6noTexHojorun. O0bEKTH OMOTEXHOJOTMH. ITHKA OMOTEXHOJOTHYSCKUX U T€HETUUECKHX
sKcriepuMeHToB. [IpaBuia novcka u aHanu3a OMO3KOJIOTHYECKON HH(OPMAIIUU U3 Pa3IMYHBIX HICTOYHUKOB
(HayuyHast u yueOHO-Hay4YHas JTUTEpATypa, CPEJACTBA MaccoBOM MH(pOpMaIuu, ceth MIHTEpHET 1 apyrue)

NN &~

IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE CO/leP:KAHME TPAKTHYECKOT0 3aHATHSA:

OK 01
OK 02
OK 04
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Ketficpl Ha aHanm3 HHGOPMALIMU O HAYYHBIX JTOCTHKEHUAX B 00JACTH TE€HETHUECKUX TEXHOJIOTHHA,
KJIETOYHOW MHKEHEPUH, MUILIEBBIX OMOTEXHOIOIUN. 3aluTa Keiica: IpeACcTaBIeHUE pe3yIbTaToOB PELICHUS
KEWCOB (BBICTYIIJIEHUE C ITPE3ECHTALNEH )

Tema 5.2.
Buorexnosornu n
pacTreHust

Conep:kanue

IIpakTnyeckne 3aHATHSA:

o

Pa3Butne OMOTEXHOJIOTHH C UCTIONB30BAHUEM PACTEHUH, IPUMEHEHHE MPOYKTOB OMOTEXHOJIOTUH B KU3HU
YeJI0BEKa, MOMCK M aHAIN3 WH(POPMAIMU U3 PAa3IMYHBIX HCTOYHUKOB (Hay4Hasi M y4eOHO-Hay4Has
JUTEparypa, CpeaCTBa MacCOBOM nH(popmanmu, cetb IHTepHET U Ipyrue)

Kelicbl Ha aHanu3 MHPOpPMALMK O Pa3BUTHH OMOTEXHOJIOTHI C NCIIOJIb30BAHUEM PACTEHUH (10 TpyInaMm)

3amuTa keiica: [IpeacraBienue pe3yabTaToB pelieHUs] KeHCOB (BBICTYIUICHHE C IPE3CHTAIINEH )

OK 01
OK 02
OK 04

OcHoOBHOE co/lep:KaHue

Pa3gea 6. BuojrkoJornyeckue UccjaeI0BaHNA

Tema 6.1.
OcHOBHBIE
METOBI
0HMO03KO0JIOTHYECKH
X HCCJIeT0BAHUM

OcHoBHOE CoAcpiKaHue

TeopeTuueckoe odyueHue:

Hayunblit MeTos. MeTo/p OM03K0IOIMYECKUX HCCIeI0BaHUM: TI0JIeBbIE, 1a00paTOpHEIE,
HKCIIEpUMEHTaIbHbIE. MOHUTOPUHT OKPY’KaIOIIEeH Cpebl: JIOKAIbHBINA, pernOHAIBHBIN U IT00AIbHBIN
MerTtoibl ToUCKa, aHau3a U 00padOTKU HHPOPMAIMH O POEKTE B pa3INYHbIX HCTOUHUKAX

NN B>

JlabopaTopHble 3aHSTHUS:

[TocTaHoBKa 1enu, 3a/1a4, BBIABH)KEHUE TUIIOTE3bI, IPOBEICHHE SKCIIEPUMEHTA T10 OIIPE IEIEHUI0
ONTUMAJIBHBIX YCIIOBHM I pocTa U (PU3HOIOIMYECKON aKTUBHOCTH JAPOKKEBBIX KIETOK. BhisiBIeHHe
3aKOHOMEPHOCTEH, (OPMyIMPOBAaHHIE BBIBOJIOB U IIPOTHO30B.
JlaGopaTopHble pabOThI HA BBIOODP [0 MUHU TPYIIIAM:

1. BnusHUE TemmepaTyphl Ha pocTa U (PH3HOIOTHIECKYIO aKTHBHOCTD JIPOXKIKEBBIX KIIETOK

2. BimsHue yriaeBogoB Ha pocTa H (PU3HOIOTHIECKYIO aKTHBHOCTD JPOKKEBBIX KIIETOK

3. CoueraHHOE BIHSHHE TEMIIEPATYPHI U YTIIEBOIOB HA pOCTa M (PH3HOIOTUIECKYIO aKTHBHOCTD

TPOKIKEBBIX KIIETOK

OcHoBHOE coaepKaHue

10

OK 01
OK 02
OK 04
OK 07

OK 01
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Tema 6.2.
buoskosornueck
Uil IKCIIEPUMEHT

IIpakTH4eckoe 3aHATHE

O030p TeM yueOHO-UCCIIEI0BATENILCKUX IIPOEKTOB. BIO0Op yueOHO-HCCIIe10BATENBCKOTO IPOEKTA U3
npeiokeHHbIX. DOpMUPOBaHME KOMaH bl IPOEKTA. AJIFOPUTM BBIIOJIHEHHSI IPOEKTA.
Kaxnas rpynna BeIOMpaeT OJJMH U3 BAPHAHTOB yUeOHO-HCCIIEI0BATEIbCKUX IIPOEKTOB!

1. Ouenka kauecTBa aTMOC(HEPHOT0 BO3TyXa

2. OueHka KayecTBa I104B METOA0M (PUTOTECTUPOBAHUS

3. Ormenka KayecTBa BOJ| IOBEPXHOCTHBIX BOJOEMOB TI0 OPTaHOJEITUYECKUM U (PU3UKO-XUMUYECKIM

CBOMCTBAM

4. Bnusnue I1AB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PaCTEHUI

5. BrnusHue coneBoro 3arpsi3HEHUS Ha pOCT U Pa3BUTHE CEMSIH BBICILIUX PACTEHUM
Ilepeulii 5man vinonnenus npoekma:
O6ocHOBaHME aKTyaJIbHOCTH BHIOpaHHOM TeMbl. BolsiBiIeHHe po0i1eMbl ncciieoBaHus, (hOpMyIUpOBaHUE
runotessl. Beioop MeTo10B uccienoBanus. Beioop Touek oTOopa npod Ha TEPPUTOPUHU MCCIEIOBAHUS.
[TocTanoBka nenelt u 3agau uccaenoBanus. OnpesaeneHne GopMbl PEACTaBIECHUS Pe3yIbTaToOB
uccienoBanus. OnpeneaceHye 3TaloB U COCTAaBICHUE IUIaHa UCCIIEI0BaHUS

JlabopaTropHble 3aHATHUS

Bmopotui sman evinonnenus npoexma: mOArOTOBKa HEOOXOIMMON TOCYABI M MaTepHaa JJisi IKCIIEPUMEHTa,
MPOBEJICHUE SKCIIEPUMEHTA, TIEPUOANYECKas MPOBEPKa TEUCHUS SKCIIEPUMEHTa/ cOOp MaTepualia B
BBIOpaHHBIX TOYKaX 0TOOpa mpod

Tpemuii sman @vlnonxeHus npoexma. MOJIy4eHUE EPBUYHBIX SKCIEPUMEHTAIbHBIX JAHHBIX, IPOBEACHUE
CTaTHUCTUYECKON 00pabOTKH MOJITyYE€HHBIX JaHHbBIX

‘Iemeepmbzﬁ aman 6bINOJIHEHUA npoeKkma. BbIABIICHHUC SaKOHOMepHOCTeﬁ, q)OpMYJ'II/IpOBaHI/IC BBIBOJOB U
IMPOTrHO30B, OICHKA Ka4CCTBAa UCCIICAYEMOTI'O 00BEKTa 1O pe3yibTaTaM OMO’KOJIOrHYCCKOT0 aHaIn3a

IIpakTHyeckue 3aHATHA

3amuTa npoexTta. [IpencraBienne pe3yabTaTOB BHITIOJHEHUS YI€OHO-UCCIIET0BATEIbCKUX MPOEKTOB
(BBICTYTIJIEHUE C MTPE3EHTAIINEH )

OK 02
OK 04
OK 07

IIpomexyTounas arrecranus (IK3aMeH)

Bcero:

144
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3. YCJIOBUA PEAJINZALIUU ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA

3.1. TpedoBaHusi K MHHUMAJILHOMY MAaTEePHAIbHO-TEXHHYECKOMY
o0ecrne4eHn 1o

Kabuner «buonorum», OCHaIIEHHBI 00OpyIOBaHHEM: MeOeib, IOCKa,
MeJl, HarjasAHble M[MOocoOust  (KOMIUIEKTBI — y4eOHBIX  TaONUIl, IJIAKaTOB),
TEXHUYECKUMU  CpPEJCTBaMU  OOy4YEHHUs: KOMIIBIOTEp C  yCTPONCTBaMHU
BOCTIPOM3BEJICHUS 3BYyKa, MIPHUHTEP, MYJIbTHMEINA-TIPOEKTOP C HKPAHOM, yKa3Ka-
IIPE3EHTED IS MPE3EHTALNMN.

JIaGoparopusi, OCHalleHHas OOOpYIOBAaHUEM JUIsl NPOBEIACHUS 3aHATHUM:
MUKPOCKOIIBI, CEKYHJOMEp, TOHOMETp, JiabopaTopHas rmocyaa (MpoOUpKH,
MOJICTaBKHU JIJI1 TPOOUPOK, MUHIIETHI, NTECOK, CTYIKH C MECTUKAMHU, MTPEAMETHBIC U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJIOYKH,  [PENapoBaJIbHbIE  WIJIBI,
dunbTpoBanbHas Oymara (candeTku), CTakaHbl) TUIEPTOHUYECKUN PacTBOP
xjiopuga Hatpusi, 3%-HbII pacTBOp MEpPOKCHIA BOAOPOAa, pacTBOp Hojaa B
HOAMCTOM Kajuu, IIUIEPUH, KIyOHU KapTodess, JUCT 3J0/1eU KaHAJACKOW, MO
pSIOMHBI OOBIKHOBEHHOM (pSOMHBI WJIM TOMATa), JyK pemyatrblii, pa3Be/IEHHLIC B

BOJIE JIPOXKKH);

3.2. MapopmaniuoHHOe oOecnedeHne peau3auu NporpaMmMbl

Jns peanuzanuu mporpamMMbl  OMONMOTEUHBIM (DOHIT 0OpazoBaTEIHLHOM
OpraHu3alliy JOJKEH UMETh MeYaTHbIE W/WIM AJIEKTPOHHBIE 00pa30BaTelIbHBIC U
WH()OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHBIE IS  HWCIOJb30BaHUS B
o0pa3oBaTeIbHOM MPOLECCEe, HE CTapUIE MATH JIET C MOMEHTA U3JaHUS.

Pexomenmyemsbie nevyaTHbIC W3/IaHUS o peanu3anuu
o0mieo0pa3oBaTeNbHONM  NUCHMIUIMHBI  TPEJACTAaBICHBI B METOJUYECKUX

PCKOMCHAAMUAX 110 OpraHru3alu O6y‘I€HI/I$[.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

OBHIEOBPA3OBATEJIBHOT' O IPE/IMETA

KoHTposib M oOmeHKa pe3ylbTaTOB OCBOCHHUS 00I11€00pa30BaTEIbHOTO
IPEIMETA PACKPBIBAKOTCS Yepe3 AUCLUIUIMHAPHBIE PE3YJIbTATHI, HAIPABICHHbIE HA
dbopmupoBaHue OOHMMX M MPOQPECCHOHANBHBIX KOMIIETEHIIMH MO pa3fenaMm u
TEMaM COZiepKaHus yueOHOTO MaTepHaia.

Oo0masn Paznea/Tema T oeHOYHBIX MePONPUATHI
KOMIIeTeH Ul
Pa3nea 1. Knerka — KonrtponsHas padora “MosekysipHbIit
CTPYKTYPHO- YPOBEHb OpraHU3al1H )KUBOTO”’
(pYHKIMOHAJILHAS eJUHHIA
KUBOI'0
OK 02 Tema Nel.1. 3arnoyHeHHe Ta0IMLIBI C ONMCAaHUEM
buonorus xak Hayka METOI0B MUKPOCKOIIMPOBAHUS C UX
JOCTOMHCTBAMU U HEJOCTaTKaMH.
3anonHeHue Tabauiel «Bkiaa yueHbIX B
pa3BUTHE OMOJIOTUNY
OK 02 Tema Nel.2. 3aroHeHNe CPaBHUTEILHON TaOIHIIBI
OO011ast XapakTepUCTHKA KU3HU CXOJICTBA U pa3INy4nil )KMBOTO U HE
KHUBOTO
OK 01 Tema Nel.3. OpOHTAIBHBIN OIIPOC
OK 02 buonornuecku BaxxHbIe [ToaroroBka yCTHBIX COOOIIEHUN €
OK 04 XUMHYECKHE COCUHEHNUS IIpe3eHTalnuen
Beinonnenue u 3ammura 1a60paTOpHBIX
pabot: «Omnpenenenue sutamuaa C B
MPOIYKTaX MUTAHU,
«M'uapodunsHO-THAPOGOOHBIE CBOIICTBA
JUIHUI0B»
OK 01 Tema Nel 4. OuenuBaemas IUCKyCCHs TI0 BOIIpOcam
OK 02 CTpyKTypHO-(PYHKIMOHATbHAS JIEKLIUH
OK 04 OpraHu3aIus KJIEeTOK Pa3paboTka MeHTanbHON KapThl MO

KJ'IaCCI/I(bI/IKaHI/II/I KJICTOK 1 UX CTPOCHUIO Ha




IPO- U DYKapUOTHYECKHX U 110 IAPCTBaM B
MUHU TPYIIax
Brimonnenue u 3amuTa 1a00paTopHbIX
pabor:

«CTpoeHue KIETKU (pacTeHusl, 5)KUBOTHBIE,
rpuOBbl) M KJIETOYHBIC BKIIOUEHUS (Kpaxmall,
KapOTUHOMIbI, XJIOPOILIACTHI,
XPOMOILIACTBI)»,
«[IpoHnIIaeMocTh MEeMOpPaHHI (IJIA3MOJIU3,

I[el'IJ'IaSMOJ'II/B)»

OK 01
OK 02

Tema Nel.5.
CTpyKTypHO-(YHKIIMOHATIEHBIE

(aKkTOpBI HACIIEICTBEHHOCTH

@pOoHTaNBHBIN ONPOC
Pa3pabotka rioccapus
Pemenue 3amau Ha onpeneneHue

MMOCJICA0BATCIIBHOCTU HYKJICOTU OB

OK 01
OK 02

Tema Nel .6.
[Iponieccyl MaTpuyHOrO

CHHTEC3a

OpOHTAIBHBIN ONPOC
Tect «IIponeccbl MAaTpUYHOTO CUHTE3A»

Pemenue 3axau Ha onpeneneHne

MOCIE0BATEIbHOCTH aMUHOKHUCIIOT B
MoJieKyIe Oenka

Pewenue 3anau Ha onpenenexHue
MOCIE0BATEIbHOCTH aMUHOKHUCIIOT B
MOJIEKYJIe OelKa B CIydyae U3MEHEHUS

IIOCJIEI0BAaTENbHOCTH HyKieoTn 0B JTHK

OK 02
OK 04

Tema Nel.7.

Hexknerounsie GopMBI )KU3HU

@pOHTAIBHBIN OITPOC
ITonroToBka ycTHBIX COOOIIEHUIT €
npe3eHTaluen (BUpycHbIe U
OakTepuanbHble 3a00aeBanus. OO0Iue
MMPUHIUIIEI UCIIOJIB30BaHHA
JIeKapCTBEHHBIX BelecTB. OcOOEHHOCTH

MMPUMCHCHUA aHTI/I6I/IOTI/IKOB)

OK 02

Tema Nel.8.
OOMEH BELIECTB U

MpeBpalIeHIe SHEPTUHU B

@pOHTAIBHBIN OIIPOC
3anoHeHUe CPaBHUTEIHLHOMN TaOIUIIbI

XapaKTepUCTHK TUIIOB OOMEHa BEIIECTB
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KJICTKE

OK 02 Tema Nel.9. OO0cyxeHre o BOnpocam JISKIUN
OK 04 JKU3HEHHBIN IIUKIT KJIETKH. Pa3paboTka eHThI BpeMEHH )KH3HEHHOTO
Muro3. Melio3s LUK
Pa3nen 2. Ctpoenue u KonTponbnas padora "Ctpoenue u
GyHKuMM opranusma ¢byHkuuu opranuzma’
OK 02 Tema Ne2.1. OueHuBaemasi JUCKYCCHUS
OK 04 CrpoeHue opranusma PazpaboTka MEHTaIbHON KapThl TKAHEH,
OpPraHOB U CHUCTEM OPraHOB OPraHU3MOB
(pacTeHust, )KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTePUCTUKON UX (PyHKITHIA
[loaroroBka u mpecTaBICHUE YCTHBIX
COO0O0IIIeHUH ¢ mpe3eHTanueil (MMMYHHTET,
uH(EKIUOHHBIE 3a00JIeBaHUs, TIUIEMUH,
BaKI[MHALIKSA)
OK 02 Tema Ne2.2. @poHTaNBHBIN 0IIpOC
@OopMBI pa3MHOKEHUS 3anonHeHue TabauIbl ¢ KpaTKou
OpPraHU3MOB XapaKTepUCTUKON U TpUMepaMu GopM
Pa3MHOKEHUSI OPraHU3MOB
OK 02 Tema Ne2.3. Pa3pa0oTka JeHTbl BpEMEHU C
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTEPUCTUKOM ITAllOB OHTOT€HE3a
YyenoBeKa OTZIEJILHOM I'PYIIION JKUBOTHBIX U YEJIOBEKa
10 MUKPOTpyIIam
Tect/ompoc
OK 02 Tema Ne2 4. CocraBieHne )XKMU3HEHHBIX LIUKJIOB PACTEHUI
OK 04 OHTOreHe3 pacTeHuit 0 oTJe7aM (MOXOBUHBIE, XBOIIEBUIHBIE,
MaOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OCHOBHbBIE TIOHSATHS TEHETUKU Tect
OK 02 Tema Ne2.6. @poHTANBHBIN 0IIPOC
OK 04 3aKOHOMEPHOCTHU TecT no Bompocam JIeKIIuu
HaCJIeIOBaHUs Pemenue 3ana4 Ha onpezeneHue




BEPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX MTPU3HAKOB IIPH MOHO-,
JIA-, TIOJIMTHOPUTHOM ¥ aHATU3UPYIOIEM

CKpELIMBAaHUH, COCTABJICHUE

FCHOTUIIMYCCKHUX CXCM CKPCIIUMBAHUA

OK 01
OK 02

Tema Ne2.7.

Bs3aumozeiicTBue reHOB

Tect
PazpaboTka rioccapus
Pemienue 3aiayd Ha onpeeneHue
BCpOSITHOCTI/I BO3HUKHOBCHUA
HACJICIOCTBCHHBIX HpI/I3HaKOB HpI/I
Pa3JIMYHBIX THUIAX B3aUMOJICUCTBUSI T€HOB,
COCTaBJICHHE T€HOTHITMYECKHUX CXEM

CKpPEIIMBAHUS

OK 01
OK 02

Tema Ne2.8.
CremieHHOe HaclIeqOBaHuE

IIPHU3HAKOB

Tecr
PazpaboTtka rioccapus
Pemenue 3aa4 Ha onpezeneHue
BEPOSATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX MPU3HAKOB IIPU
CIICTUICHHOM HACJIIOBAHNH, COCTABJICHHE

FCHOTUIIMYCCKHUX CXEM CKPCUIUBAHUA

OK 01
OK 02

Tema Ne2.9.

I'eneTuka nona

Tect
Pa3paboTka rioccapus
Pemenue 3anayd Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HAaCJICACTBECHHBIX HpI/ISHaKOB, CHCIINICHHBIX C
IMOJIOM, COCTaBJIEHHE T€HOTUITHYECKUX CXEM

CKpCHIMBaHUA

OK 01
OK 02

Tema Ne2.10.

T'eneTuka uenoBeka

Tect
PazpaboTka rioccapus
Pemenue 3amayd Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB, UCIIOJIb3YS
METOJIBI TEHETHKHU YeJIOBEKa, COCTaBIICHHE

TCHOTUITMYCCKUX CXEM CKPCIIUBAHHA




[ToaroToBKa YCTHBIX COOOIICHHUI C
Ipe3eHTAIMel 0 HACJIeICTBEHHBIX

3a00JIeBaHUIX YEIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUYMBOCTH | PerieHue 3a1au Ha onpeaeneHue TUIa
OK 04 MyTaluu IIpYU IIepeiaye HaCJIeICTBEHHBIX
IPU3HAKOB, COCTABJICHUE T€HOTUITNYECKUX
CXEM CKpEeLIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexuusi OpraHu3MoB Pa3pabotka rioccapus
Pemenue 3agad Ha onpeneneHue
BO3MOXXHOI'O BO3HUKHOBEHHUS
HACJIE/ICTBEHHBIX [TPU3HAKOB IO CEJICKIUH,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpEIIUBAHUS
Pa3zgen 3. Teopusi 3BoJIIOIIUA KonTponbHas pabota “Teoperndeckue
aCIEKThI HBOJIIOLIMU KU3HU Ha 3emie”
OK 02 Tema 3.1. OpOHTAIBHBIN OIIPOC
OK 04 HcTopus 3BOMIOLMOHHOTO Pa3paboTka 1eHTHI BpeMEHU pa3BUTUS
y4eHUs ABOJIFOLIMOHHOTO YUYEHHUS
OK 02 Tema 3.2. OpOoHTABHEIN 0ITPOC
MuxkposBonronus PazpaboTka rioccapusi TEpMUHOB
OK 02 Tema 3.3. OueHuBaemasi JUCKYCCHUS
MaxkpoaBosnronus PazpaboTka rioccapust TEpMUHOB
OK 02 Tema 3.4. @poHTAJIBHBIN 0IIpOC
OK 04 Bo3HukHOBEHME U pa3BUTHE [ToaroroBka u npeacTaBiIeHUE YCTHOTO
KU3HU Ha 3emMJie COOOIIIEHUS 1 JICHTHI BPEMEHH
BO3HUKHOBEHHUS U PA3BUTHS )KUBOTHOTO U
pPacTUTEIBLHOTO MHUpa
OK 02 Tema 3.5. @poHTAJIBHBIN 0IIpOC
OK 04 [Tpoucxoxaenue yenoBeka — | Pa3paboTka J1eHT BpeMeHU U MEHTaJIbHBIX

AHTPOIIOI'CHE3

KapT Ha BBIOOP:

“BOJIIOLIMS] COBPEMEHHOTO UeJIOBEKa™,




“Bpems 1 IyTH paccesieHus 4eJI0BeKa 10
miaHete”, “Bnusaue reorpadgudeckoit
cpezabl Ha MOP(OJIOTHI0 U (PU3NOJIOTHIO

yenoBeka”, “YenoBedueckue pacel”,

o0cyxaeHne

Pa3gea 4. Ixojorus

KonTtpoJubnas padora “Teopernueckue

ACMeKThI DKoJorun’”

OK 01 Tema 4.1. TecT mo skosornueckuM dakTopam u
OK 07 Okonoruyeckue HakTopsl U cpellaM >KM3HU OPraHHu3MOB
Cpebl KU3HH.

OK 01 Tema 4.2. CocraBneHue cxemM KpyroBopoTa BeIeCTB,

OK 02 [Momymsimus, cooOriecTna, UCIIOJIb3Ysl MaTepHAJIbl JIEKLIUU

OK 07 9KOCHCTEMBI Pemennie npakTHKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJJaHUI 10 TIEPEHOCY BEIIECTBA

Y DHEPTUHU B SKOCUCTEMAX C COCTABJICHHE
TpoUUYECKUX LeTel U nupaMui] OMoMacchl
U DHEPTUH

OK 01 Tema 4.3. OueHuBaemasi UCKYCCHUS

OK 02 buocdepa - rmodanbHast Tect

OK 07 HKOJIOTMYECKasi CUCTEMA Pemenne npakTHKO-OPUEHTUPOBAHHBIX

PaCUYCTHBIX 3aa4 Ha OIIPEACIICHUC
IUIOIIAAN HAaCaXICHUM JJI1 CHHOKECHHUS
KOHOCHTpAMK YIJICKHCJIOTO rasa B

aTMocdepe CBOETO pernoHa MpOKUBAHUS




OK 01
OK 02
OK 04
OK 07

Tema 4.4.
BnusiHre aHTpONOT€HHBIX

(dakTopoB Ha buochepy

Tect
Pemenre mpakTHKO-OpUEHTHUPOBAHHBIX
pacUeTHBIX 33JJaHU 110 COXPAHEHUIO
MIPUPOJIHBIX PECYPCOB CBOETO PErHOHa

IMPOXNBAHUA

OK 02
OK 04
OK 07

Tema 4.5.
Biusgaue conuansHo-
IKOJIOTHYECKUX (PaKTOPOB HA

3J0POBLEC YCIOBCKA

OuenuBaemas IUCKyCCHUs
BrimonHeHus NpakTUYECKUX 3a/1aHui:
“OrnpezesieHre CyTOYHOTO paluoHa
IMUTaHHA ",

“Co3nanue MHAUBUAYaJIbHON NaMATKH 110
OpraHMU3aIK PAMOHATBLHON (PU3HUECKOM
AKTUBHOCTH
BrimonHenue nadopatopHoi paboTsl Ha
BBIOOD:

"YMcTBeHHas pab0TOCTIOCOOHOCTB",
"Bnusiaue abnoTHueckux GakTopoB HA
YeJIoBeKa (HU3KUE U BHICOKHE

Temneparypsl)”

Pa3nena S. Buojgorus B :KuU3HU

3amura Keica: mpeIcTaBIeHHe pe3yIbTaTOB
pelIeHus KelcoB (BBICTYILICHUE C

MPE3EHTAIINEH )

OK 01
OK 02
OK 04

Tema 5.1
EI/IOTCXHOJIOFI/II/I B ) KU3HHU

KaKII0TO

BrimonHenue kelica Ha aHAIU3
WH(OPMAIINY O HAYYHBIX JOCTHKCHHSIX B
0071aCTH TEHETHYECKUX TEXHOJIOT U,
KJIETOYHOUW MH)KEHEPUH, TTHIIEBHIX
OnoTexHOIO0ruH (1Mo rpynmnam),
MIPEJICTABJICHHUE PE3YJIbTATOB PEIICHHUS

KENCOB

OK 01
OK 02
OK 04

Tema 5.2

buorexHonoruu u pacTCHUA

BrmmosiHeHHE Keica Ha aHAIIN3

uH(pOpMAIIUK O Pa3BUTHUU OMOTEXHOJIOTUM C

UCIOJIb30BaHUEM pacTEeHUH (110 TpyIam),
MIPEACTABICHUE PE3yIbTATOB PEIICHHS

KeHCOoB




Pa3gea 6. BuojkoJsornueckue

HCCJICJ0OBAHUA

HpeI[CTaBJIeHI/Ie PE3YJIbTAaTOB BBIIIOJITHCHUSA
y‘Ie6HO-I/ICCJ'ICI[OBaTeJ'ILCKI/IX IIPOCKTOB

(BBICTYILJICHHE C TIPE3EHTAIUeH )

OK 01
OK 02
OK 04
OK 07

Tema 6.1.
OCHOBHBIE METOIBI
OHMODKOJIIOTHYECKAX

HUCCIIEIOBAHUN

Brimonnenue 1abopaTopHbIX paboT Ha
BBIOOp B MUHUTPYIIAX:

1. Bnusnue Temneparypsl Ha pocTa U

(U3HOIOTUYECKYIO aKTUBHOCTD
JPOMOKEBBIX KIETOK

2. BuusHue yriaeBoJoB Ha pocTa U

(U3MOTOTHYECKYIO aKTUBHOCTD
JPOMOKEBBIX KIETOK

3. CoueraHHOE BIUSHHE TEMIIEPATYPHI

¥ YTJICBOJIOB Ha pOCTA H
(U3MOTOTHYECKYIO aKTUBHOCTD

JAPOKIKEBLIX KIICTOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
buoskonornueckuii

9KCIIEPUMEHT

Beinonuenue yuebHo-
HCCIIEI0BATEIBCKOTO IPOEKTa Ha BBIOOP:
1. Ouenka xagecTBa aTMOCHEPHOTO
BO3yXa
2. OrueHka KayecTBa I04YB METOJIOM
¢buTOTECTUPOBAHUS
3. Orenka kayecTBa BOJ
MOBEPXHOCTHBIX BOJIOEMOB I10
OpraHOJNIENTUYECKUM U PU3UKO-
XUMHUYECKUM CBONCTBaM
4. Bnuszue ITAB Ha pocT u pazButue
CEMSIH BBICIIUX PACTEHHUU
5. BrnusiHue coneBoro 3arpsi3HeHUs Ha
POCT M pa3BUTHE CEMSIH BBICIINX

pacTeHui

OK 01
OK 02
OK 04
OK 07

BrmmonHeHNE DK3aMeHAITMOHHBIX 3aJaHUH
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NudopmaninoHHO-MeTOAMYECKOE 00ecTiedeHre JUCIUILTHHbI

1. OcHoBHas TUTEpaTYypa:

[Ipu wu3yyenun qucuuiuHbl «buonorus»» B KadecTBe OCHOBHBIX
VUCTOYHUKOB  HMH(POPMALMH  PEKOMEHAYETCAd  HCIOJIb30BaTh  CIEIYIOLIYIO
JUTEpaTypy:

OCHOBHbBIE HCTOYHUKH MHOpMaAIIUU

KoJsmn4yecTBo 3K3eMILISIPOB

1. Speirun B.H. buonorus : yueOHUK u
NPaKTUKYM JUTST CpeIHETro
pohecCHOHATLHOTO obpazoBanus /

B.H. Speirun [u ap.]; moa  penakiuen
B. H. SIppiruna. —  2-¢  usn. — Mocksa :
WznarensctBo KOpaiit, 2023. — 378 c.

OBbC IOpaiit
URL: https://urait.ru/bcode/511618
Pexxum nocryna: no noanucke KHUTY

2 Aunnpeesa, T. A. buonorus : yaebHoe
nocobue / T.A. AuapeeBa. — Mockaa :
PUOP : UHOPA-M, 2021. — 241 c.

3BC Znanium.com
URL:
https://znanium.com/catalog/product/1209230

Pexxum nocryna: no noanucke KHUTY

3. O6yxos, [I. K. buonorus: kieTku u
TKaHU : y4eOHOE IM0COOHE ISl CPETHETrO
npodecCHOHaTBHOr0 00pazoBanus /

. K. O6yxos, B. H. Kupunenkopa. — 3-e
U3, mepepad. u qor. — MocKBa :
NznarensctBo KOpaiit, 2023. — 358 c.

OBC IOpaiit
URL.: https://urait.ru/bcode/516336
Pexxnm nocryna: no noanmucke KHUTY

B kadecTBe MOMOJHUTENBHBIX MCTOUYHUKOB HHGPOPMAIUU PEKOMEHIYETCS

MCII0JI30BAaTh CJIEAYIOLIYIO JIUTEPATYPY:

Jlono/IHUTeIbHbIE HCTOYHUKH
HHopmannu

KosmnuecTBo 3Kk3eMIIsipoB

1.. Speirun B.H. buonorus. bazosbiit u
yrayosneHnbiit ypoau: 10—11 kmaccst :
yu4eOHUK IS CpeiHero o01iero oopa3oBaHus
/ B. H. Spsirun [u np.] ; mox obmieit
penakmueit B. H. Speiruna. — 2-e usn.,
nepepad. u gon. — Mocksa : M3naTenscTBO
IOpaiit, 2023. — 380 c.

OBC Opaiit
URL: https://urait.ru/bcode/530646
Pexum nocryna: no noanucke KHUTY

2. [Taceunuk, B. B. buonorus. 10 kiacc
(6a30BbIi ypoBeHb) : yueOHuk / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyO1ioB ;
nox pen. B. B. [Taceunuka. - Mocksa :
ITpoceemenue, 2023. - 223 c.

OBC Znanium.com

URL:
https://znanium.com/catalog/product/1922236
Pexum nocryna: no noanucke KHUTY

3. Ilaceunuk, B. B. buomormsa. 11 xiacc
(6a30BBII  YPOBEHBH) yaeOnuk / B. B.
[Taceunuk, A. A. Kamenckuit, A. M. Py6roB
[u np.] ; mox pen. B. B. Ilaceunuka. — 5-e
u3l., crep. — Mocksa : [Ipocsemenue, 2023.
—272c.

OBC Znanium.com

URL.:
https://znanium.com/catalog/product/2089931
Pexxum noctyna: mo nognucke KHUTY

JIeKTPOHHbIE MCTOYHUKHU MHPOPMAIIUM:
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https://urait.ru/bcode/511618
https://znanium.com/catalog/product/1209230
https://urait.ru/bcode/516336
https://urait.ru/bcode/530646
https://znanium.com/catalog/product/1922236
https://znanium.com/catalog/product/2089931

[lpy wu3yYeHUH OUCHUILIMHBI «DBHOJOIHsS» MPEAyCMOTPEHO HCIIOJIb30BaHHE
3JICKTPOHHBIX HCTOYHUKOB HH(POPMAIHH:

1. Dnexrponnsiii katagor YHUILL KHUTY: Pexxum gocrtyma: http://ruslan.kstu.ru/
2. OBC «Jlanp»:Pesxxum nocryma: https://e.lanbook.com

3. O6pa3oBarenbHas miaThopma «HOpaiit»: Pexxum moctyma: https://urait.ru/

4. OBC «Znanium.comy: Pexxum noctyma: http://znanium.com/

5. 3BC IPR SMART: Pexum noctyna: http://www.iprbookshop.ru/

6. Hayunas snextponHast oubimorexa https://elibrary.ru/
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