MNHNCTEPCTBO OBPA3OBAHNA U MOJTOAEXXHOW NONUTUKN
CBEPAJ/1IOBCKOW OBJIACTWU

roCYAAPCTBEHHOE ABTOHOMHOE MNPO®ECCHNOHAJIBHOE
OBPA3OBATE/IbHOE YUPEXXAEHWNE CBEPAJIOBCKOW OBJIACTU
«ACBECTOBCKUW MOJIUTEXHUKYM»

t0Y co
OOEYMEHT NOANKMCAH H
IMEKTPOHHOMN NOANMCHES I NMONNTEXHUKYM>»
Ceprviguuar: 009c2cBdBOb13782760cf 7023277 1cThE4
Eni,ueneu,: Cycnonzpos Baaguwmup Ansxcasipoauy )KLU”C BA CyCI'IOI'IaDOB
Heicrermenes: ¢ 19.06.2023 g 11.09.2024 2024 r

PABOYUAA NMPOIrPAMMA YUHEBHOI O NMPEOMETA
O¥T1.11 bBNOOI A

NS CrneunanbHOCTY

21.02.18 O6oraltLleHue rnosesHbIX
NCKONaeMbIX

dopma 0byyeHnsA - 04Hasd
Cpok 06y4yeHus 3 roga 10 mecsaues

AcbecT
2024



Pabouasd nporpamma yyebHoro npeameta OYTI. 11 buonorus, paspaboTaHa Ha
OCHOBE MPUMEPHO paboyeir nporpammbl 06LLE06pPA30BATENILHON  AUCLMUMNINHBI
«Bbronorus» ana NpoeccnoHa/ibHbIX 06pa3oBaTe/IbHbIX OpraHu3aunii yTeepXaeHHO
Ha 3acefaHmnm CoBeTa MO OLEHKE COAEPXaHWA W KayecTBa MPUMEPHbIX paboumx
nporpamm 06LLe06pa3oBaTe/IbHOr0 U COLMaIbHO-TYMaHUTapHOrO LMK/IO0B CPefHero
npoeccmoHanbHOro obpasosaHua [Mpotokon Ne 14 oT «30» HoA6pa 2022r. B
cooTBeTcTBUe C TpebosaHuAMKM PIOC cpefgHero obuiero obpaszoBaHUs B Mpepenax
OCBOEHMsi o6pas3oBaTe/sibHOM nporpaMMbl CIMO Ha 06ase OCHOBHOIMO O0O6LLEro
06paszoBaHus.

OpraHuzaunsa-paspabotunk: FTAMOY CO «AC6eCTOBCKUIA MOMUTEXHUKYM>

Pa3paboTumK:

ApTtembeBa J1.E., npenogasatesib BbICLIENW KBaIM(MKAUMOHHOW Kateropuu, FAMOY
CO «AC6eCTOBCKMIA MNOIMTEXHUKYM», T. AcbecT

PaccmMoTpeHO Ha 3acefjaHum
LIK/I0BOM KOMMCCUK 06LLLIe00pa3oBaTesibHbIX (06513aTe/bHbIX)
OUCUMMAVH, TYMaHUTaPHbIX U coumanbHbIX AncumnanH no Ol

Crno

MpoTokon Ne 4 oT «23» anpen$2024 r.
Mpencepatensi UK MV E.l. HoxpuHa
CornacoBaHo

lNeparornyeck™"

MpoTokon Ne 3 OT «24» anpensa 2024 .



COAEPKAHHUE

1 [MTACIMOPT PAEOYEN MPOrPAMMbI YYEBHOIO MPEAMETA .................. 2
2 CTPYKTYPA U COOAEPXKAHUE YHEBHOI O MNPEAMETA.........ccccee 10
3 YCJI0OBUA PEATINSALUNU TTIPOIPAMMBI YHYEBHOIO MNPEAMETA .......... 15

4 KOHTPOIJIb 1 OUEHKA PE3YIIbTATOB OCBOEHWA YYEBHOIO
TIPELMETA ... ...ttt e e e s 18



1 MACIIOPT PABOYEN ITIPOTPAMMBI YYEBHOT'O INPEAMETA
OYII.11 BUOJIOTUA
1.1.006sacTh npuMeHeHus: padoueil MporpamMmMbl

PaGouass mnporpamma y4eOHOTO MpeAMeTa TMpeIHa3HAYeHa Jig U3Y4YEHUs
Oouonornd B TPOodeCCHOHANBHBIX 00pa30BaTEIbHBIX OPTraHU3AIUAX, PEATU3YIOUIUX
00pa3oBaTeIbHYIO MPOTPaMMy CPEIHEro 0011ero obpa3oBaHus B Mpelesiax OCBOCHUS
OCHOBHOM mpodeccroHanbHoi oOpaszoBateabHOl nporpammel CIIO (OIIOIT CIIO) Ha
0a3e OCHOBHOTO 00IIEro 0Opa3oBaHus MPHU MOATOTOBKE CICIIUAIMCTOB CPEIHETO 3BCHA,
B coorBeTcTBUM ¢ TpeboBanusmu @PI'OC cpegnero obmiero o0Opa3oBaHus,
NPEIbABIACMBIX K CTPYKTYpPE, COJICpPXKAHUI0 W pPe3ysbTaTaM OCBOCHUS YYCOHOTO
npeaMera «bHonorus».

PabGouas mnporpamMma ydeOHOTO TIpeaMeTa MOXET OBITh WCIOJb30BaHA B
JOTIOJTHUTEIIBHOM PO ECCHOHAIEHOM 00pa3oBaHMM (B IMporpaMMax IOBBIIICHUS
KBaIM(HUKAIIMA W TEPENOATOTOBKH), W MNPOPECCUOHAIBHONH IMOATOTOBKE IO
cuneranbHOoCcTH 21.02.18 OO6oraiieHue noiae3HblX HCKONAEMBIX.

1.2. MecTto mnpeamMera B CTPYKTYpe OCHOBHOH mpodeccuoHATIbHOI
o0pa3oBaTeIbHOW MPOrPaMMbI:

[Ipenmer «buomnorusy» SBISETCS YacThIO 00s3aTEIBHOM MPEIMETHON 00JacTh
«EcTecTBeHHBIC HAayKW», U3Y4aeTCs B 00IIe00pa3oBaTEIbHOM IHKJIE Y4EOHOTO IUTaHa
OIIOII CIIO ¢ yuyetom mpodunsa npodeccruonansHoro oopazoanus. [Ipenmer umeer
MEXITPEIMETHBIE CBSI3U c npeaMeTaMu 00111e00pa3oBaTeIILHOTO U
oOmenpodeccuoHaIbHOTO MUKIIOB, a TAKXKE ¢ MEXKIUCIUIUIMHAPHBIMU KypcaMu (fajnee
— MJIK) npodeccroHanbHOTO UK.

OO6mieo6pa3oBaTeNbHBIN YUeOHBIN MpeaMeT «BbHOIOTH» ABISETCA 00A3aTEIBHON
4acThI0 001I€00pa30BaTEIBLHOIO HUKJIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO mno cnermanpaoct 21.02.18 OOoraienne moixe3HbIX HCKOMaeMbIX

1.3. llesan u miaHupyeMble pe3yJbTaThl OCBOEHHS MpPeIMeTa:
dopMUpOBaHUE y CTYICHTOB MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHW3alliy J>KUBBIX CHCTEM pAa3HOTO paHTra KaK OCHOBBI TPHHSITHS PEIICHUN B

OTHOIIICHUU 00BEKTOB KMUBOU IpUpPOAbl U B IIPOMU3BOACTBCHHBIX CUTyallUAX.



3anayu yyeOHOro npeamera:

— chopmMupoBaTh NTOHUMAHUE CTPOCHUSI, MHOTOOOpa3us U OCOOCHHOCTEH JKUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3aliy, 3aKOHOMEPHOCTEH MPOTEKAHUSI OMOJIOTMYECKUX
MPOLIECCOB U SIBJIEHUM B OKPYXAKOULIEW Cpele, LEJOCTHOW HAay4HOM KapTUHBI MHUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh yMEHUS ONPEACNISITh >KUBbIE OOBEKThI B MPUPOAE; TMPOBOIUTH
HaOJIOJIGHUs] 3a SKOCHUCTEMaMM ISl BBISBICHUSI E€CTECTBEHHBIX M AHTPOMOTECHHBIX
U3MEHEHUN, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIOICHUM,

— chopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUINUX  OHUOJOTHYECKHUX
AKCTIIEPUMEHTATIBHBIX UCCIICIOBAHUI C COOIIOICHUEM MPaBMI 0€30MMacHOr0 oOpaIeHus
¢ 00BEKTaMU U 000PYIOBAaHUEM;

— pa3BUTh YMEHHUSI HUCIOJB30BaTh MH(MOPMAILIMIO OMOJOTHUUECKOTO XapaKTepa u3
Pa3IUYHBIX HICTOYHUKOB;

— chopMupoBaTh YMEHHUS TPOTHOZUPOBATH MOCIIECACTBUS CBOEH JIEATEIIBHOCTH TI0
OTHOIICHUIO K OKpYXalollei cpene, COOCTBEHHOMY 3/10POBBIO; OOOCHOBBIBATH H
co0JIr01aTh MEPBI MPOGUIAKTUKH 3a00JICBAHUM.

— copMUpOBaTh NTOHUMAaHUE 3HAYUMOCTH JOCTHUKEHUIN OMOTOTUYECKON HAYKU U
TEXHOJIOTUH B TNPAKTUYECKOW JEATEIbHOCTU YEJIOBEKA, PAa3BUTUH COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOJIOTHH.

[IpakTriyeckass MOATOTOBKAa BKJIIOYaeT B ce0s  TPUKIATHOH  MOIYJIb

npodeccuoHaIbHO-OPUEHTUPOBAHHOTO COACPIKAHUS.



OcBoenue coaepkanus ydyeOHoOro npeamera «buosorus» oOecrneuynBaeT NOCTUKEHUE CTYACHTAMM CIEAYIOLIUX PE3YIbTaTOB B

cootBeTcTBUU ¢ PI'OC CIIO Ha ocHOBe PI'OC COO:

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

HnannpyeMble pe3yJbTaThbl 0OCBOCHUA NIPEAMETA

Oo0mue

I[I/ICIII/IIIJ'[I/IHaprIe

OK 01. Beibupath
CHOCOOBI pelIeHUs
3amad
npodecCuoHaTbHOM
JEATENbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTb K TpyIy, OCO3HaHHWE IIEHHOCTH MAacCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTHBHOHW JESATEILHOCTH TEXHOJIOTHYECKOW H
COIMAIIPHOM HAIMpPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,

IJIaHUPOBATh n CaMOCTOATECIIBHO BBITIOJIHATH TaKyIO
NESITETbHOCTB;
-  HHTEpeC K pa3uuHeiM  cepam  mpodeccuoHamTbHON
NEeSITETHHOCTH,

OBnaneHue yHUBEpPCATbHBIMH YY€OHBIMU TIO3HABATEIHLHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHeE AeiiCTBHUA:

- CcaMOCTOSITENhHO  (HOPMYIUpPOBATH H
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpeneNaTh IENu JACSITCIIbHOCTH, 3aJaBaTh IapaMeTphbl |
KPUTEPHUH UX JTOCTHKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH |
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCHUTh KOPPEKTHBHI B
COOTBETCTBUE  PE3YJIbTaTOB
MOCJICACTBUH JCSITCIIBHOCTH;

- pa3BUBATh KPEATHBHOE MBIILICHUE TPHU PEIICHUH XU3HECHHBIX
npobiaem

0) 0azoBbIe UCCIeN0BATENbCKHE eCTBHS:

- BJIAJIETh HaBBIKAMH Y4e€OHO-HMCCIEI0BATEIbCKOW U MPOEKTHOM
JeSITeNIbHOCTH, HaBbIKAMU pa3pelieHusl MpoosieM;

aKTyaJIu3upoBaTh

OpPOTHBOpEUHs] B

JIeATEIIbHOCTD,
LEJIsIM,

OLOCHHUBATh
OLOCHUBATh PUCKHU

c(hOpMUPOBAaHHOCTh 3HAHUH O MECTE€ M pPOJId OHOJOTUU B
CHUCTEME€ HAy4YHOTO 3HaHUs; (QYHKIIMOHAJIHLHOM TPaMOTHOCTH
YeJIoBEKa JUIsl PeIeHus dKU3HEHHBIX TIPO0IIeM;
c(hOpMUPOBAaHHOCTh ~ YMEHHUS  PacKphIBaTh COJIepXKaHue
OCHOBOTIOJIATAIONIUX OMOJOTUYECKUX TEPMUHOB U TIOHSATHMA:
KU3Hb, KIETKa, TKaHb, OPTaH, OpPraHW3M, BHJ, TOMYJISIIHS,
sKOCHcTEeMa, OnoTIeH03, Orocdepa; MeTaboa3M (0OMEH BEIIeCTB
U TpeBpalleHue DJHEpPruH), TIOMeocTa3 (caMoperyssius),
OuocuHTe3 Oenka, CTPYKTypHas OpraHU3alus *XHUBBIX CHUCTEM,
JTUCKPETHOCT, camoperysiuus, CaMOBOCIIPOU3BEICHUE
(penmpoaykuus), HaCJIEACTBEHHOCTD, W3MEHYUBOCTb,
HHEPTrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBAS OpraHU3aIINS;
chOpMUPOBAaHHOCTh ~ YMEHHUS  PacCKphIBaTh COJIepKaHue
OCHOBONOJIATAIOMIUX ~ OHMOJIOTUYECKUX TEOPUH U  THUIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOLIMOHHOM,
MPOUCXOXKACHUS KU3HU U YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHsI PACKPHIBATh OCHOBOIOJArarolue
Oouonoruueckre 3akoHbl U 3akoHOMepHoctu (I. Menpens, T.
Moprana, H.. BaBunosa, 3. I'ekkens, @. Mroepa, K. bapa),
I'PaHUIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

NpUOOpEeTEHUE  OMbITa TMPUMEHEHUS OCHOBHBIX  METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTUU: HAOIIOACHUS U
OTIMCAHUS JKUBBIX CHCTEM, MPOILIECCOB U SBIICHUI; OpraHu3aIiu
U TPOBEACHUSA OUOJIOTHMUYECKOTO SKCIEPHUMEHTAa, BBIIBUKCHUS

FUIIOTE3, BBIABJICHUSA 3aBUCUMOCTU MCKIAY HCCICAYCMbIMU
BCIN4YHNHaAMU, 00BACHEHHS MOJIYYCHHBIX PE3YyJIbTaTOB n
q)OpMy.]'II/IpOBaHI/IH BbBIBOIOB C  HCIOJIb30BAHUCM  HAYYHBIX

MOHSITUM, TEOPUN U 3aKOHOB;




- BBISABJIATH HquHHHO-CHeI[CTBeHHBIG CBs3U U aKTyaJII/I3I/IpOBaTB
321,[[21‘-1}/, BBIIBUI'ATh T’ I/IHOT€3y cec pGH_IeHI/ISI, HaXOIUThb apI‘yMCHTBI
JUIS JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHHIA, 33JaBaTh MapaMeTphI
U KPUTEPUU PELICHUS,

- aHaJII/ISI/IpOBaTI) HOJIyLICHHI)Ie B XO0I¢€ peIIIGHI/ISI 3a1a4u
pe?:y.TII)TaTI)I, KpI/ITI/I‘-IeCKI/I OLICHUBATH nux I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJIOBI/UIX;

- YMCTI) HepeHOCI/ITI) 3HAHUS B HOSH&BElTGHI)HYIO 158 HpaKTI/IqCCKYIO
001aCTH KU3HEICITSILHOCTH,

- YMGTI) I/IHTCFpI/IpOBaTI) 3HAHUSA U3 pasme Hpe)IMeTHI)IX
oOJacrei;

- BBIJIBUT'aTh HOBBIC UJICHU, npennaran, OpI/IFI/IHaJ'II)HI)Ie IIOaXOabl 1
peIICHHUS;

- CIIOCOOHOCTh WX HCIIOJL30BAaHUS B II0O3HABATEIBLHOM U
COIMAJIBHOW MPAKTUKE

c(hOpPMHPOBAHHOCTh YMEHUS BBIJCIISATH CYIIECTBEHHBIC MPU3HAKH
BHUPYCOB, KJIETOK MPOKAPHUOT M IYKAPUOT; OJHOKIECTOUYHBIX H
MHOTOKJICTOYHBIX ~OpPraHU3MOB, BHJIOB, OHOIE€OLICHO30B U
IKOCHCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEUIECTB U
MIpEeBpaICHUs] YHEPTUH B KJIETKE, (POTOCUHTE3, MIIACTUYECKOTO U
HHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a, MHTO03a, Melo03a,
OTUTOZIOTBOPEHUSI, PA3BUTHUS U PA3MHOKEHUS, WHANBHIYaTLHOTO
pa3BuTHA opraHu3zMa (OHTOTE€He3a), OOpbOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOI0 0TOOpa, BUI000pa30BaHMsI, TPUCTOCOOICHHOCTH
OpraHm3MOB K cpelae OOWTaHHs, BIHSHUS KOMIIOHEHTOB
DKOCHCTEM, AHTPOTIOTEHHBIX M3MEHEHHH B IKOCHUCTEMAX CBOEH
MECTHOCTH, KPYrOBOpPOTa BEIIECTB U MPEBPAICHUE JHEPTUHU B
o6uocdepe;

c(hOpMUPOBAaHHOCTh YMEHHSI pEIIaTh OHOJIOTHUECKHE 3a/1auH,
COCTaBIIATh TCHOTHITMYECCKHE CXEMBI CKPEIIWBAHUS I Pa3HBIX
TUTIOB HACTEAOBAaHUS MPU3HAKOB Y OPTaHW3MOB, COCTaBIIATH
CXEeMBbI TEepeHOCa BEIIECTB W DHEPrUM B HJKOocHcTeMax (Iienu
MTUTAHUS, THIEBHIC CETH )

OK 02. Hcnonb3oBaTh
COBpEMEHHBIC
Cpe/CcTBa TOUCKa,
aHaM3a u
HUHTEPIpPETAINN
nHpopManuu u
UHPOPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHCHUS 3,144
npoheccCHOHATLHOU
JESTEIbHOCTH

B 00/1acTH IEHHOCTH HAYYHOI' 0 NMO3HAHUSA:

- cOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAayore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa B TIOJUKYJIHTYPHOM
MHpE;

- COBEPIIEHCTBOBAHUE S3BIKOBOW M YUTATEIBCKON KYJIbTYpPhI Kak
CpelICTBa B3aUMOICHCTBHS MEXTY JIFOJIbMH M TIO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAy4YHOW JEeATEIBbHOCTH, TOTOBHOCTH
OCYILIECTBIISITH MIPOCKTHYIO M MCCIEAOBATEIbCKYIO ACSITENbHOCTh
WHIUBUAYAIbHO U B TPYIIIIE;

OBnaneHue yHHBEpCaIbHBIMU Y4E€OHBIMH TIO3HABATEIHHBIMU
NEUCTBUSIMU:

B) padora ¢ nHgopManmeii:

- BIIQ/IETh HaBBIKAMHU MOTYy4eHHUs HHPOpPMAIMH M3 MCTOYHHUKOB
Pa3HBIX THUIOB, CAMOCTOSITEJIbHO OCYIIECTBISATh MOMUCK, aHAJuU3,
CUCTeMATHU3aIMI0 W HMHTEPHpeTaluio MHPOPMAIMKU Pa3IUIHBIX

c(OpMUPOBAHHOCTH YMEHHH KPUTHYECKH OIICHUBATh
nHpopMaIio OHOJOTHYECKOTO COJCPKAHHUS, BKIIOYAIOIIYIO
NICEB/IOHAYYHBIC 3HAHMS W3 PA3JIMYHBIX MCTOYHHKOB (CpEICTBA
MaccoBOl HMH(pOpPMAIMKA, HAYYHO-TIOMYJISIPHBIE MaTepualbl);

UHTEPIIPETUPOBATh ~ OTUYECKHE  aCMEeKThl  COBPEMEHHBIX
UCCIIEIOBaHUI B  OHOJIOTHMH, MEIUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  IJI00alibHbIE  DKOJIOTUYECKHE  MPOOIeMbl
COBPEMEHHOCTH, (opMHpOBaTH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MMO3UIIHIO;

c(hOpMHUPOBAHHOCTh yMEHUH’ CO3/1aBaTh CcOOCTBEHHBIE

IMHUCbMCHHBIC W YCTHBIC COO6H_ICHI/IH Ha OCHOBE OMOJIOTHMYECKOI
I/IH(I)OpMaI_II/II/I us3 HCCKOJIBKUX HCTOYHHKOB, I'PaMOTHO
KCIIOJIb30BaTh TMTOHATUNHBIN arrapar OHoJI0ruu




BHJIOB ¥ JOPM IMPEICTABICHUS;

- co3JaBaTh TEKCThl B PAa3IW4YHBIX (opMarax C y4EeTOM
Ha3HaueHUs HHPOpPMAIIMH W IICJIEBOM ayIUTOpUHU, BBIOUpAS
ONTUMAEHYIO (POPMY TIPECTABICHUS U BU3YAIIU3AIIHH;

- OIICHHWBATh JOCTOBEPHOCTH, JICTUTUMHOCTh HH(pOpMaIum, ee
COOTBETCTBHUE MTPABOBBIM M MOPAIHHO-3TUUECKUM HOPMaM;

- HCIO0JIb30BATh cpencTBa MH(pOpPMAITMOHHBIX u
KOMMYHHKAITIOHHBIX TEXHOJIOTHH B PEINICHHH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPTraHU3aIlMOHHBIX 33/1a4 C COOI0ACHUEM
TpeOOBaHUN HSPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHtsi, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 6€30TacHOCTH;

- BJIAJIETh HABBIKAMM pAaCO3HABaHUsI W 3alIUThl WHOOpMAIUH,
MH(POPMATMOHHOMN 6€30TaCHOCTH TUIHOCTH

OK 04. DddexTrBHO
B3alMOJEHCTBOBATh U

paboTtath B
KOJUICKTHBE "
KOMaH1e

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTIPEICTICHUIO;

- OBJIaJICHWE HAaBBIKAMH Y4€OHO-HUCCIIEI0BATENHCKOM, MPOEKTHON
U COLIMATILHON JeSITeNIbHOCTH;

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSIMU:
0) coBMecTHAas 1esITeJIbHOCTD.

- TNOHMMAaTh M HCMOJb30BaTh MPEUMYLIECTBA KOMaHIHOW H
WHIUBUIYaIbHOU pabOTHI;

- IPUHUMATh LEJIU COBMECTHON JEsITebHOCTH, OPraHU30BbIBATH
U KOOPAMHUPOBATH ACHCTBUA MO €€ JOCTHXKEHHIO: COCTABIIATH
IUIaH JCUCTBHH, paclpenensTh pojid C Yy4eTOM MHEHHI
YY4aCTHUKOB 00CYXKJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPJIMHUPOBAThH U BBINOJIHATH padOTy B YCIOBHSIX PEabHOTO,
BHUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBJISITh TO3UTUBHOE CTpPATETHYECKOE IMOBEACHUE B
Pa3IUYHBIX CUTYalUAX, MPOSBISATH TBOPUYECTBO U BOOOpaKEHHUE,
OBITh UHUIIMATUBHBIM

OBnajgeHue yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSAMMU:

r) IPUHATHE Ce0s ¥ APYTHX JIKO/Ieii:

- IPUHUMATh MOTUBBI M apTYMEHTHI JAPYTUX JIIOJEH MpU aHaIHU3e
pe3ynbTaTOB JAESATEIbHOCTH;

HpI/IO6p€TeHI/I€ OIIbITa MIPUMCHCHUA OCHOBHBIX METOI0B
HAaY4YHOI'O IO3HAaHMs, UCIIOJIb3YCMBIX B OUOJIOTUH: Ha6J'IIO,Z[€HI/I${ n
OIMCaHus XUBBIX CHCTEM, IMPOLCCCOB U HBHGHHﬁ; OpraHu3anuu
U TIPOBCACHUS OHOJIOTUYECKOTO OKCIICPUMCHTA, BbIABUIKCHUS

TUnoTe3, BbBIABJICHHA 3aBUCHUMOCTH MCKIAY HCCICAYCMBIMH
BCINYNHaAMU, 00BsICHEHUS MMOJTYYCHHBIX PE3YJIbTATOB n
Q)OpMYJ'II/IpOBaHI/Iﬂ BbIBOZOB C  HCIIOJIB30OBAHHUCM  HAYYHBIX

MOHATUH, TEOPUIN U 3aKOHOB




- IPU3HABATh CBOE MIPABO M MPABO JPYTUX JIOACH Ha OIINOKY;
- pa3BUBaTh CHOCOOHOCTh MOHMMATh MHUpP C IMO3UIHMH JAPYrOro
4eJI0BEKa

OK 07.
ConeiicTBOBATH
COXpaHEHUIO
OKpYKarollel cpebl,

pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00

HU3MCHCHHUH KJInuMarta,

B o0s1acTH 3K010rMYE€CKOr0 BOCIIMTAHUSA:

- c(hOPMHUPOBAHHOCTD JKOJOTMYECKOW KYIbTYpPbl, NOHUMaHHE
BIIMSIHUSL COLIMAJIbHO-3KOHOMHMUYECKHMX IIPOILIECCOB HA COCTOSIHUE
MPUPOJHON H CONMATBHOW CpEIbl, OCO3HAHUE TJI0OATHLHOTO
XapakTepa 3KOJOTHYECKUX Ipo0IieM;

- IUTAHUPOBAHHME W OCYIIECTBJIIEHUE JIEUCTBUUA B OKPYKAOLIEH
cpele Ha OCHOBE 3HAaHMs LEJed YCTOWYMBOIO pa3BUTHUSA

C(I)OpMI/IpOBaHHOCTI) YMCHUA HNPUMCHATH IOJYYCHHBIC 3HAHUA
JJIsL 00BsicHEHHsT OHOJIOTMUYECKUX ImpouecCcoB U HBHGHHﬁ, JUIIs
IIPUHATUSA NPAKTUYECKUX PEUICHUH B IOBCEAHEBHOW JKM3HU C
1enblo odecneyeHrs 0€3011aCHOCTH CBOETO 3/10POBbs U 37J0POBbs
OKPYXKAIOIIUX JIFOACH, COONIOACHHS 30pOBOTO 00Opa3a >KU3HU,
HOPM IpaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH TPUPOTHOMN CpeE;
IIOHUMAaHUue HGO6XOIII/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

TIPUHIIATIBI YeJI0BEYECTBA; COBPEMEHHOM OMOJIOTMU U OMOTEXHOJIOTHM IS PAllMOHAIBHOTO
OEpEeKITUBOTO aKTUBHOE  HEMpHUATHE  JCUCTBUH,  NPUHOCAIIUX  BPE. | MPUPOJIOTIOIH30BAHUS
MPOU3BOJCTBA, OKPYXKarollIen cpese;
3¢hHEeKTUBHO - YMEHHE MPOTHO3UPOBATH HEOIATOMPUSITHBIC SKOJOTHUECCKUE
NIENCTBOBATH B MOCJIEICTBUS IPEANPUHUMAECMBIX IEUCTBUH, MPEIOTBPAIATD UX;
Ype3BBIYAITHBIX - pacmiMpeHHe  OmbITa  JICATEIBHOCTH  DKOJOTHYECKOU
CUTYaIHIX HaIpaBJIEHHOCTH;

- OBJIaJICHWE HaBBIKAMH Y4€OHO-HUCCIIEA0BATENHCKOM, MPOEKTHON

Y COIMATBLHOM JIeATETLHOCTH
IIK. 2.4. - IJIAHUPOBAHUE U OCYIIECTBICHUE JICCTBUI B OKPYKaIOIIeh c(hOpMUPOBAHHOCTh YMEHHS TMPUMEHSTH TOJIYUCHHBIC 3HAHUS
Opranu3oBbIBaTh 1 cpele Ha OCHOBE 3HAHMSI 1IEJIEH YCTOMYHNBOTO Pa3BUTHS JUIsT OOBSICHEHUST OMOJIOTMYECKHX TPOILECCOB M SIBJICHHM, IS
OCYIIIECTBIISITh YeJI0BEYECTBA; MPUHATHS TPAKTHYECKUX PEIICHUH B TOBCEAHEBHOM KU3HHU C
MIPOM3BOICTBEHHBII - YMEHHE MMPOTHO3UPOBATH HEOIATOMIPUATHBIC SKOJIOTHUCCKUE 1eJIbI0 o0ecredeHus: 0€30MacHOCTH CBOETO 3/I0POBbS U 3JI0POBBS
KOHTPOJIb MOCJIEACTBUS IPEANPUHUMACMBIX ICHCTBHUH, MPEIOTBPAIATh UX; | OKPYKAIOIIUX JIF0IeH, COOJIFOICHUSI 3JI0POBOTO 00pasa KU3HU
COOIIOIEHUA
TpeboBaHUH
MPOMBIIIIICHHO M

0€30I1aCHOCTH U
OXpaHbI Tpy/Ja Ha

y4acTKe.
IIK 1.6 - IUIAHUPOBAaHUE M OCYIIECTBICHUE JEHCTBUN B OKpYyKaroluew | cQopMUPOBAHHOCTh YMEHHSI MPUMEHSTH TMOJTYyYCHHbIE 3HAHUS
Kontponuposats u cpele Ha OCHOBE 3HaHUS Ilelied YCTOMYMBOTO pa3BUTUA | 1151 OOBSICHEHHUs OWOJIOTMYECKUX TPOIECCOB M SBIEHUH, s
aHAJIN3UPOBATH 4Yel0BEYECTBA; OPUHITHSI TPAKTUYECKUX DPEIICHUN B TMOBCEAHEBHOUN KM3HH C

Ka4dC€CTBO UCXOOHOT'O
ChIpbi U ITPOAYKTOB

- aKTHBHO€ HEMpUATHE JICHUCTBUH,
OKpY’Kalollel cpelie U 310POBBIO YEIIOBEKA;

MMPUHOCAIIUX BpEa

1eJIbI0 o0ecredeHus: 0€30MMacHOCTH CBOETO 3/I0POBBS U 3JI0POBBS
OKPY)KAIOIIUX JIFOJIeH, COONIOICHNUS 3I0pOBOTO 00pasa KU3HU




oboramieHus

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MU C TIO3UIHH JPYrOro
YeJI0BEKa

IpUOOpETEHUE  OMNbITa IMPUMEHEHUS OCHOBHBIX  METO/IOB
HAYYHOTO TO3HAHUS, UCIOJIb3yEeMbIX B OMOJIOTUU: HAOIIOJCHUS U
OIIMCAHUs JKMBBIX CHCTEM, IPOLIECCOB U SIBJICHUM; OpPraHU3aLUU
U TPOBEICHUS OHOJOTMYECKOTO OSKCIEPUMEHTA, BBIABHKCHHS
TUIIOTE3, BBIABICHUS 3aBUCHMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMU, OOBSACHEHHS TOJY4YEHHBIX pe3ylIbTaToOB U
(GopMynupoBaHMsST BBIBOJOB C  HCIIOJIb30BAHUEM  HAy4YHBIX
IIOHSATUI, TEOPUN U 3aKOHOB




1.4. Kosim4yecTBO 4acOB HA OCBOCHHE Y4eOHOI0 NpeaMeTa:
O6bem 00pa3oBaTENbHON MTPOrpamMMBbl peaMeTa /2 yaca, B TOM YHUCIIE:
B (popMe MpaKTUYECKOU MOATOTOBKU 12 4acoB;
OcHoBHOE cojiepkanue /2 yaca,
B TOM 4HCle, Teoperuyeckoe oOydenue 42 wyaca (B T.4. NpodecCHuOHAIbHO-
OpPUEHTUPOBAHHOE COZepKaHue 2 yaca),
nabopatopHeiXx U mnpaktudeckux 3aHATHH 30 yacoB (B T.4. mpodeccHOHaILHO-
OpUEHTHPOBaHHOE cojiepkanue 10 yacon).

[IpomerxyTouHast aTTecTanus B Buae 1udepeHIIMpoOBaHHOTO 3a4eTa.



2 CTPYKTYPA U COAEPKAHUME YYEBHOTI'O IIPEAMETA

2.1. 06'beM yuebHOro npegMeTa U BUJbl yueOHOU paboThl

Bua yueOHoii paGoTbl

O0beM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl NpeAMeTa 72

B T.4.

OcHoOBHOe coep:KaHue 72

B T. 4.:

TEOpPETHYECKOE 00yUueHue 42
B T.4. MPO(ECCUOHATHHO-OPUEHTHPOBAHHOE COIePKaHUE 2

MPAKTUIECKHUE 3aHATHS 20
B T.4. TPO(HeCCHOHATFHO-OPUEHTHPOBAHHOE COJICPIKaHUE 8

nabopaTOPHBIC 3AHITHS 4
B T.4. MPO(ECCUOHATHHO-OPUEHTUPOBAHHOE COACPKAHNE 2

KoutpoJabHas pa6ora 6

IIpome:kyTouHas arTecTauus B Buae 1u((pepeHunpPpoOBAHHOIO 3a4eTa 2
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2.2. TemaTnyeckuii niiad u cogep:kanue yuedHoro npeamera OYIL.11 BUOJIOT'USL

Ypose
Haumenosanue pazoenos Konuuecm Hb
Cooeporcanue yuebHo2o mamepuana, 1a60pamopHule u NPAKMUYECKUe 3aHAMUs, CaMoOCMOAMENbHAs paboma 00y4aruuxcs
u mem 60 Yacoe oceoe
HUs
Paspen 1. KiteTka — cTpyKTYpHO-()yHKIIMOHAJIbHAS €AMHULIA JKUBOI'0 18
Tema 1.1 OCHOBHOE cofepsKaHue 2
Buonorns kak nayka. Teoperuveckoe o0yuenue 2 1
OO0mast XapaKTepUCTHKA "
SKH3HH CoBpeMeHHBIE 0TpaciIy OMOIOrMIecKuX 3HaHMi. CBsI3b OMONIOTHH C IpYrMMH HayKaMH: OMoXuMusi, Ono¢pusrka, OMOHNKA, TeHOreorpadus 1 ap.
Ponp 1 MecTo Gnonornn B pOpMHUPOBaHNH COBPEMEHHOH HaydHOW KapTHHBI MUpa. Y POBHU OpraHM3aIMy XKHUBOM Matepuu. O0mast
XapaKTepUCTHKa JKI3HH, CBOHCTBA )KMBBIX CUCTEM. XUMHUECKUI COCTaB KJIETOK

Tema 1.2 OcHOBHOE coep:KaHue 6
CrpykrypHO- Teoperndeckoe o0yyenue 2 1
(byHKUKOHAbHAA Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos). OcHOBHbIE IT0I0KEHNS COBPEMEHHOM KIETOYHOH TE€OpUH. THUIIBI KIIETOUHON
OpTaHH3ALIA KICTOK OpraHM3aliy: TPOKAPUOTHIECKUI 1 dyKapuoTHIecKui. OHOKIIETOUHbIE U MHOTOKJIETOUHbIe OpraHn3Mbl. CTpoeHHe TPOKapHOTHIECKON

ki1eTkd. CTpoeHHe SyKapHOoTHYeCKOH KieTKH. Hexsierounsle (opMbl )KU3HU (BUPYCHI, OakTepuodaru)

JladopaTopHas padora Ne 1 2 3

Jlabopatopnas pabora «CTpoeHHe KIEeTKU (pacTeHHs, )KUBOTHBIC, TPHOBI) ¥ KIIETOYHbIE BKIIOUYEHHMS (KpaxMaJl, KapOTHHOH/IBI, XJIOPOILIACTHI,

XPOMOILIACTBI)»

INonroroBka MUKpONpENapaToB, HAOIIOAEHHUE C IOMOLIBIO MUKPOCKOIIA, BBISBICHUE PA3IMYMi MEXKY U3y4aeMbIMU O0bEKTaMH,

(opMynupoBaHUE BbIBOJIOB

IIpakTnyeckoe 3anaTHe Ne 1 2 2

BupycHsle u 6akrepuanbhble 3a6oneBanust. OOIINe IPUHIUITEI KCIIONB30BAHUS JICKAPCTBEHHBIX BeliecTB. OCOOEHHOCTH NPUMEHEHUS

aHTHOHOTHKOB. [IpecTaBneHHe YCTHBIX COOOIIEHHH ¢ MPe3eHTalMeH, ITIOAT0TOBICHHBIX 110 IEPEYHI0 HCTOYHUKOB, PEKOMEHJOBAaHHBIX

IIpenojiaBaresneM
Tema 1.3 OcHOBHOe coep:kaHue 4
CrpykTypHO- Teoperudeckoe o0yueHue 2 1
(bymaonaLHEe XpomocomHast Teopust T. Moprana. CtpoeHne XpoMocoM. XpOMOCOMHBIN HA0OpP KJIETOK, FOMOJIOTHYHbBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
dbaxrops! rarwionAHbIN U mumtonanbi Habop. Hykneunosbie kucnotsl: JJHK, PHK HaxoxaeHue B kieTke, UX cTpoeHue U GpyHKIMU. MaTpuyiHbie
HACICACTBCHHOCTH MPOLIeCChl B KJIETKe: peIUIMKalysi, OnocuHTe3 Oenka, penapaiys. [ eHeTHUeCKuii KO U ero CBOMCTBa

IIpakTnyeckoe 3anaTHE Ne 2 2 2

Pemenne 3agad Ha onpejeneHue Nocae10BaTeIbHOCTH HYKJICOTHIOB, aMHHOKHUCIIOT B HOPME U B CIIy4ae U3MEHEHUS [10CIIE10BATENbHOCTH

Hykneorunos JTHK
Tema 1.4 OcHOBHoOe coiep:Kkanne 2
OOMeH BelecTB U TeopeTnyeckoe odyueHune 2 1
NpEBpALICHUE SHEPTUU B TTousarue merabou3M. ACCUMWIALMA U JUCCUMWISALINAS — IBE CTOPOHBI merabonusma. Tumbsl 0OMeHa BEIECTB: aBTOTpO(bHLH‘/'I u
KJICTKE rerepoTpodHbIii, a3poOHbIi U aHadpoOHbI. [InacTudeckuit oomMeH. DorocuHTe3. XeMOcHHTE3
Tema 1.5 OcHOBHOe coiep:KaHue 4
JXKusHeHHbl# 1UKT KIETKU. | TeopeTnyeckoe o0yueHue 2 1
Muro3. Meiio3 KneTounsiit nuki, ero nepuoasl. MuUTo3, €ro CTauy ¥ MpOUCXOAIIMe porecchl. bronornyeckoe 3HaueHHe MUTO3a. Melo3 1 ero CTaauu.

IloBenenue xpomocoM B Meiioze. Kpoccunrosep. buonornueckuii cMpicn Meiio3a

IIpakTnyeckoe 3aHaTHE Ne 3 2 3




Konrtpoasnas pa6ora. MoneKyIsIpHbIA ypOBEHb OPraHU3AINH KUBOTO

Paznen 2. Ctpoenne u pyHKIHH OpraHU3Ma 20
Tema 2.1 OCHOBHOE cofepKaHune 2
CtpoeHne opraHu3Ma TeopeTnueckoe odyueHmne 2 1
MHOTOKJIeTOUHbIE OpraHu3Mbl. B3aMOCBS3b OPraHOB M CHCTEMBI OPI'aHOB B MHOTOKJIETOYHOM OpraHu3Me. I 'oMeocTas opranmusma u ero
TIOIep>KaHNe B IIPOIIECCE JKU3HEISSTEIbHOCTH
Tema 2.2 OCHOBHOE cofepKaHue 2
DopmbI PASMHOKCHHS TeopeTnueckoe o0yueHue 2 1
OpTaHH3MOB ®opMbI pa3MHOXKEHUS OpraHn3MoB. becrnonoe 1 onoBoe pa3MHokeHHe. Buabt 6ecrionoro pazmuoxenus. [looBoe pasMHOXKEHHE.
l'amerorenes y »xuBoTHBIX. CriepmaroreHes U oorene3. CTpoeHre MooBbIX KieTok. OmiofoTBopeHne
Tema 2.3 OcHoBHOe coep:kanne 2
OHTOreHe3 pacTeHuH, TeopeTnueckoe odyuenue 2 1
JKUBOTHBIX U 4CJIOBCKA WunuBrayansHOe pa3BUTHE OpraHn3MoB. OMOproreHes U ero craguu. [loctamMOpronansHbIi neproa. CTaanu HOCTIMOPHOHATIBHOTO Pa3BHTHS
y )KUBOTHBIX 1 "esioBeka. [Ipsimoe u Hempsimoe pasButue. bronornueckoe crapenne u cMeptb. OHTOreHe3 pacTeHuit
Tema 2.4 OCHOBHOE cofepKaHune 4
3aKOHOMEPHOCTH TeopeTnyeckoe odyyeHune 2 1
HacJeI0BaHus OCHOBHBIE TTOHSTHS TEHETUKH. 3aKOHOMEPHOCTH 00pa30oBaHus rameT. 3akoHbl ['. MeHnnenst (MOHOrnOpraHOe 1 TIOIUTHOPHTHOES
ckpemBanue). BzanmozeiicTBre reHoB
IIpakTyeckoe 3ansaTue Ne 4 2 2
Pemrenne 3amad Ha onpeJiesieHHe BEPOSITHOCTH BOSHUKHOBEHHS HACJIEICTBEHHBIX IIPH3HAKOB TIPU MOHO-, JIH-, TOJIMTHOPUIHOM 1
AQHAIM3UPYIONIEM CKPELMBAaHHUH, COCTABICHUE T€HOTUINYECKUX CXEM CKPEIIMBAHUS
Tema 2.5 OcHOBHOe cofiep:KkaHne 4
CueruieHHOe TeopeTnyeckoe odyyeHune 2 1
HacJIeZI0BaHNE NPU3HAKOB 3axonsl T. Moprana. CuemieHHOe HacleoBaHHe [eHOB, HapylleHue creruienus. HacnenoBaHue Npu3HaKoB, CLETICHHBIX C I10JI0M
IIpakTHyeckoe 3ansaTue Ne 5 2 2
Pemenne 3anad Ha onpejeneHne BEpOITHOCTH BOSHUKHOBEHNUS HACIIEICTBEHHBIX NPU3HAKOB NPY CLIETUIEHHOM HACN€I0BaHUH, COCTABIEHHE
TEHOTHITHUECKUX CXEM CKPEILUBAHHS
Tema 2.6 OcHOBHOe cojiep:Kanne 6
3aKOHOMEPHOCTH Teopernueckoe o0yyeHue 2 1
HU3MCHYHUBOCTH 3MeHunBOCTH IPU3HAKOB. Bupl 13MEHUYMBOCTH: HACJIEACTBEHHAS M HEHACIIEACTBEHHAS. 3aKOH T'OMOJIOrHYECKUX ps10B B HacCJeICTBEHHON
n3menurBoctu (H.W. BaBuiioB). MyranoHHas Teopusi ©3MEHYMBOCTH. BUbl MyTaluii ¥ PUYUHBI UX BOSHUKHOBeHMs1. KapuoTum yenoseka.
HacnencrBenHsie 3a0oneBanust YenoBeka. [ eHHbIE U XpOMOCOMHBIE 00JIe3HH YesioBeka. bone3Hu ¢ HacneICTBEHHOM MPeApacioIoKeHHOCTHIO.
3HayeHHe MeMIMHCKOM TeHETUKH B IPEAOTBPALICHUH 1 JICYEHHH T'eHETHUECKHX 3a00JIeBaHUii YesioBeKa
IIpakTHyeckoe 3anaTue Ne 6 2 2
Pemenne 3amad Ha onpe/eneHne TUNA MyTaliK IPH Nepesade HacaeCTBEHHbBIX IPU3HAKOB, COCTABIEHHE T€HOTUIINUECKHUX CXEM
CKpEILUBAHUS
IIpakTHyeckoe 3ansaTue Ne 7 2 3
KonTponpHas padora. Ctpoenue U GYHKIIMH OpraHu3Ma
Paznen 3. Teopusi 3BosIOLMH 6
Tema 3.1 OcHOBHOe coep:kaHue 2
Hcropus sBomonnonsoro | Teoperuueckoe o0yueHue 2 1

yueHusi. MUKpO3BOIIOLHUSA

[epsoie sBomonmonnsie KoHuenun (JK.b. Jlamapk, XK.JI. Brodhdon). DBontonnonnas teopust U. JJapeuna. CHHTETHYECKAst TEOPHS IBOTIOLIH
U €€ OCHOBHBIE TTOJIOKEHHUSL.
MuxposBomronust. Iomynsims kKaK JIeMeHTapHast eIHHUNA SBOMIONHHY. ['eHeTHIeCKIe OCHOBBI HBOIIONUH. DiIeMeHTapHbIe (PaKTOphI
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sBomormy. EcrecTBeHHbIN 0T00p — Hampasisronwii hakTop Bomonmy. Bumgoobpa3oBaHue kak pe3yabTaT MHKPO3BOIIOIIH

Tema 3.2 OcHOBHOE coiep:KaHue 2
MakposBosonus. Teoperuueckoe o0yueHme 2 1
BosnukHoBeHME U MaxponsBoronyst. @opMbl 1 OCHOBHBIE HanpasieHus: MakposBomtoru (A.H. Cesepuios). [Iyrn noctmkeHns: 6HOI0rHaecKoro mporpecca.
pasBuTHE XU3HU Ha 3emiie | CoxpaHeHHEe OHOpPa3HOOOpasHs Ha 3eMIIE.

I'mnoTe3s! ¥ Teopry BO3HUKHOBEHUS )KNU3HH Ha 3emiie. [losBiieHre nepBhIX KJIETOK M UX SBOIIONMA. [IpOKapHoTHI M 3yKapHOTEI.

[TponcxoxaeHre MHOTOKJICTOYHBIX OpraHu3MoB. BO3HHKHOBEHNE OCHOBHBIX IIAPCTB AYKAPUOT
Tema 3.3 OcHOBHOE coep:KaHue 2
ITponcxoxerne Teoperuyeckoe oyueHune 2 1
YCJIOBCKA — aHTPOIIOI'CHE3 AHTpOl'IOJ'IOl"I/ISI — HayKa O Y€JIOBEKE. CucreMaTHYECKOE TOJIOKEHNE YesioBeka. CXOJICTBO M OTJIMYMS YEI0BEKA C >KUBOTHLEIMU. OCHOBHBIE

CTaJIM aHTPOIIOreHe3a. DBOJIOINS COBPEMEHHOT'0 YeJIOBEKa.

UemnoBedeckre packl M UX €MHCTBO. BpeMs u ImyTH pacceneHus 4elioBeKa I1o Tianere. [IprucriocobieHHoCTh YeIoBeKa K pa3HbIM yCIOBUSIM

cpenbl
Pazpnen 4. Sxosorus 18
Tema 4.1 OcHoBHoOe coiep:kanue 2
Oxonorudeckue dpaktopel | TeopeTndeckoe o0yueHune 2 1
U Cpe/bl KU3HU Cpezbl oOMTaHUS OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/IYIIIHAS, TOUYBSHHAs, BHYTPHOpPTraHM3MeHHasL. DU3HKO-XUMHYIECKHE 0OCOOSHHOCTH CPex

oburanus oprann3MoB. [IpucnocoGieHnst OpraH3MOB K JKH3HH B pa3HbIX cpepax. [lonsrue sxonormdeckoro ¢akropa. Knaccupukanms

sKonoruueckux (akropos. Ipasuno munumyma FO. JInbuxa. 3akoH TonepantHoctr B. Illendopaa
Tema 4.2 OcHOBHOe coep:kaHue 4
Homyssuws, coobuectsa, | Teoperntueckoe 00yueHne 2 1
9KOCHUCTEMBI OKonornueckas XapaKTepUCTUKA BU/A U MOMYNIAINH. DKOJIOIMYEcKast HUIIA BUia. DKOIOrHYECKUe XapakTepucTuky nomynsauuy. CoobuiecTsa

1 3KocucTeMbl. brolieHo3 u ero crpykrypa. CBs3u MeXay opranu3MaMu B OrorieHo3e. CTpYKTypHbIE KOMIIOHEHTBI 3KOCHCTEMbI: IPOIYLICHTHI,

KOHCYMEHTBI, peylieHTbl. KpyroBopor BellecTB U IOTOK 3Hepruu B skocucteme. Tpodudeckue ypoBHU

IIpakTHyeckoe 3ansaTue Ne 8 2 2

Tpoduueckue nenu u cetn. OCHOBHBIE OKA3aTeJIN 3KOCHCTEMBI. broMacca 1 npoayKuus. DKoJIorH4eckue MupaMuibl Yucesl, OnoMaccesl 1

sHepru. [IpaBuiio mupamMuabl SHEPTUH.

PemieHne npakTHKO-OPUEHTHPOBAHHbBIX PACYETHBIX 3aaHUI 110 IEPEHOCY BELIECTBA U SHEPIMU B 3KOCUCTEMAX C COCTAaBJIEHHUE TPOYUUECKHX

Lienel ¥ nupamuz OMoMacchl U SHEPruu
Tema 4.3 OcHOBHOe cojiep:Kanne 2
Bbuocdepa - rnobanbHas | Teoperndeckoe o0yueHmne 2 1
9KOJIOTMYECKast CUCTeMa Buocdepa — xxuBast odbonouka 3emiu. Pa3surue npezncrasieHuii o buochepe B tpynax B.J. Bepuanckoro. O6nactu 6uocheps! u ee

koMIoHeHThI. JKrBoe BeriecTtBo Grocdeps! 1 ero pyHKIMH.

3aKOHOMEPHOCTH CyIecTBOBaHuUsI brocdepbr. OcobeHHoCcTH 6rocdepsl Kak rodaabHOIM SKOCHCTEMbI. [IMHAMU4YecKoe paBHOBECHE B

ouochepe. KpyroBopots! BeliecTB 1 OMOreoXMMUYECKUe IUKIBI. [ 100aIbHbIe IKOIOrHYeCKHe IPOOIeMbl COBPEMEHHOCTH
Tema 4.4 OcHOBHOe coep:kaHue 4
BunsiHie aHTpONOreHHbIX Teopernueckoe odyuenue 2 1
dbaxTopos ra buochepy AHTpOIIOreHHbIe BO3[eHCTBIsI Ha Ouocdepy. 3arps3HeHust Kak BU aHTPOIIOTEHHOTO BO3ACUCTBUSL. AHTPOIIOTCHHBIE BO3ICHCTBUS HA

atMmocdepy. Bozneticteust Ha ruapocdepy. BozaetictBust Ha auTochepy. AHTPONOreHHbIe BO3AEHCTBHS Ha OMOTHYECKHE COOOIIEeCTBA.

VYray6neHHO U3y4aroTCst OTXOMbI, CBSI3aHHBIE C OMPEIEICHHOH mpodeccreil/cnenuaibHOCThIO

IIpakTnyeckoe 3anaTHEe Ne 9 2 2

[Ipaxtugeckoe 3ausTHE «OTXOIBI TPOU3BOICTBAY

*B Tom 4yuciie npod)eccnonanbﬂo-opneﬂTnponaHHoe coleprkaHue MPAKTUYECKOro 3aHATUSA

[Mpaxruyeckoe 3ansTHe «OTX0IbI MPOU3BOACTBAY. Ha ocHOBE denepanbHOro KiaccupUKaOHHOIO KaTaJlora OTX0I0B OMPEACIISTh KIace
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OIMIACHOCTH OTXOHOB; arp€raTHoC COCTOAHUE U (1)I/I3I/I‘ICCKyIO q)OpMy OTXO0/10B, 06pa3y10u11z1xca Ha pa60qu MecTe / Ha Tamnax Ipoun3BO/CTBaA,
CBA3aHHBIC C OHpeﬂeJ’IeHHOﬁ Hpo@)eccneﬁ/ CIICIIUAJIbHOCTBIO

Tema 4.5 OcHOBHOE coep:kaHue 6
Binsinue counanbHo- Teopernueckoe o0yuenue 2 1
SKONIOTHIECKHX (haKTOPOB 31opoBbe 1 ero cocTapistromye. PakTopel, MOIOKATEIHHO M OTPULATENHHO BIHSIOIINE Ha OpraHi3M desioBeka. [Ipobiiema TeXHOreHHBIX
Ha 310pOBRE FCIIOBCKA BO3JICHCTBHII Ha 3/JOpPOBBE YEJIOBEKA (DIIEKTPOMAarHUTHBIE ITOJISI, OBITOBAst XUMHMS, U30BITOUHBIE IITyMBI, Pagdanys U T.IL.). AanTamnus
opraHn3Ma JernoBeka K (hakTopaM oKpyxaromer cpenpl. [IpuHmmner popMupoBaHus 310poBsecOeperatommero nosenenus. dmnaeckas
AKTHBHOCTH M 3710pOBbe. Broxumudeckie aceKThl pallioHaIbHOTIO MTUTAHUS
JlaGopaTopHasi pagora Ne 2 2 3
JlaboparopHast paboTa «YMCTBEHHAs! pabOTOCIIOCOOHOCTE)
OBuaieHre METOJaMH OTIpeIeNICHNS TTOKa3aTellell YMCTBEHHOH paboTOCIIOCOOHOCTH, OOBSICHEHHE TTOTYISHHBIX Pe3yIIbTaTOB 1
¢ opMynpoBaHHe BBEIBOJIOB (MMCEMEHHO) C UCIOJIF30BAaHMEM HAYUHBIX ITOHSTHH, TEOPHl U 3aKOHOB
*B ToM 4yuHcJe npoeccHOHATbHO-OPUEHTHPOBAHHOE co/lep:KaHue Ja00PaTOPHOro 3aHSATHS
B kauecTBe TPUITEPOB CHIDKAFOMINX pabOTOCIIOCOOHOCTD MCIONB30BaTh YCIOBHS OCYIIECTBICHHS IIPOPECCHOHATBHOM NesTeTbHOCTH: IITYM,
TeMmreparypa, pusndeckas Harpyska u T.J1.
IIpakTyeckoe 3ansaTue Ne 10 2 3
KonTponpHas padora. TeopeTndeckne aceKThl SKOJIOTHH
IIpodeccnonanbHO-OpHEHTHPOBAHHOE coep:kaHue (B (popMe NPAKTHYeCKOil MOAT0TOBKH)
Paznen 5. buosorust B :Ku3Hu 8
Tema 5.1 OcHOBHOe coep:kaHue 4
BuorexHonoruu B KU3HU TeopeTHdeckoe ofyueHHe 2 1
Kaidqoro BuorexHonorus kak Hayka 1 Ipou3BoAcTBO. OCHOBHbBIC HAIIPABIICHHS COBPEMEHHOH OHoTexHonoruu. Merozsl 6norexHonorui. OObEKThI
OuoTeXHONIOr1u. JTHKAa OMOTEXHOIOMMYECKUX U FeHETHYECKNX SKcriepuMeHToB. [IpaBuia moucka n aHann3a OMOIKOIOrMYECKOH HH(pOpMaLUK
U3 Pa3IMYHbIX MCTOYHHUKOB (Hay4Has M yueOHO-Hay4Has JMTEpaTypa, CPEeACTBAa MaccoBOi MH(pOpMaIMy, ceTb MHTepHeT U pyrue)
MpakxTuyeckoe 3ansitue Ne 11 2 2
Keiicbl Ha aHanu3 HHGOPMALMK O HAYYHBIX JOCTH)KEHUAX B 00JIACTH FEHETHYECKUX TEXHOJIOT Ui, KJIETOYHON MHKEHEPUH, UIIEBBIX
OMOTEXHOJIOrMii. 3alyTa Keiica: Ipe/ICTaBIeHNe PEe3yIbTaTOB PEICHHs KeHCOB (BBICTYIUICHHE C TIPE3CHTAIMeH)
Tema 5.2 OcHOBHOe coep:kaHue 4
Buorexuonornu IpakTyeckoe 3ansTHe Ne 12 2 2
TPOMBIIILICHHOCTH Pa3BuTHE NPOMBIIIICHHONW GMOTEXHOJIOTUH M €€ IPUMEHEHHUE B KU3HHU YEJIOBEKa, OUCK M aHAJIN3 MH(POPMALUK U3 Pa3InYHbIX HCTOYHHKOB
(HaydHas ¥ yueOHO-Hay4Has JUTEpaTypa, CpeICTBa MaccoBoil nHdopmaimu, cetb HTEepHET U Apyrue)
Keiicbl Ha anasiu3 nHGOPMAIMK O Pa3BUTHHU TPOMBIIIICHHOW OHOTEXHOIOrHi (10 rpynmnam)
IpaxTuueckoe 3ansaTue Ne 13 2 3
3amura keiica: [IpencraBnenue pe3yabTaToOB PELIEHUs KEHCOB (BBICTYIICHHE C MIPE3EHTALUeH)
JuddepenuupoBanHblii 3auer 2 3
Bcero: 72

J111st XapaKTepUCTHKH YPOBHS OCBOCHHS y4€OHOT O MaTepralia HCIIOIb3yIOTCS CIIeAyIoNre 0003HaY eHHS:
1. — 03HAKOMHTENIBHEIH (Y3HABaHHE paHee H3yUCHHBIX 00BEKTOB, CBOICTB);
2. — peTPONYKTHBHBIH (BBIIOIHEHHE JEATEIPHOCTU 10 00pa3ily, HHCTPYKIUH MU O PYKOBOZACTBOM)

3.~ MoK TUBHBIH (T1anupoBanue u camoctosatensnoe BBITTIOJIHCHUE ACATCIIBHOCTU, PCIICHUC HpO6J'IeMHBIX 3az[aq)
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3 YCJIOBUA PEAJIM3ALINU TTPOT'PAMMbBI YYEBHOTI'O
ITPEJIMETA

3.1. TpedoBaHUsA K MATePHAJbHO-TEXHUYECKOMY 00ecIeYeHUI0

Jns  peanuzauuM MOpOrpaMMbl  yu4eOHOTO MpeaMeTa JOJKHBI  OBITh
MPEAYCMOTPEHBI CIIEAYIONIUE crhelnuanbabie nomenieHus: Kabuner «buomorumy,
OCHAIlICHHBIN o00OpyAoBaHUEM: MeOellb, J0CKa, MeJ, HarJSIAHbIE MOCOOUs
(KOMIIIEKTHI Y4EOHBIX TaOJINII, IJIAKATOB), TEXHUYECKUMU CPEACTBAMU OOYUCHHUS:
KOMITBIOTEP C yCTPOWCTBAMU BOCIPOM3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEIHA-
IIPOEKTOP C IKPAHOM, YKa3Ka-MPE3CHTEP JJIs MPEe3eHTAIIUM.

JlaGoparopusi, ocHalleHHas OOOpYJOBaHUEM JJii TPOBEACHUS 3aHATHI:
MUKPOCKOIIbI, CEKYHJIOMEp, TOHOMETp, JiabopaTopHas Tmocyaa (mpoOUpKH,
MOJICTaBKH JIJIs TPOOUPOK, THUHIIETHI, TIECOK, CTYNKH C MEeCTUKAMHU, MPEIMETHBIE U
MOKPOBHBIE  CTEKJA, CTCKJISHHBIC  MMAJIOYKW,  IpernapoBajbHbIE  UIJIHI,
¢unbTpoBanpHas Oymara (candeTku), CTakaHbl) THUINEPTOHUYECKUH PacTBOP
xjopuna Hatpusi, 3%-HBIM pacTBOp NEpPOKCHAA BOAOPOJA, pacTBOp Homa B
HOIMCTOM KalluM, TIULEPHUH, KIyOHH KapToQess, JUCT AIOAeH KaHaJCKOM, TI0J
psAOUHBI OOBIKHOBEHHOM (psiIOMHBI MJTM TOMara), JyK pemnyathbliii, pa3BeleHHbIE B
BOJIC JIPOAKAKH).

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl

1. JInsg peanusamu MpOTrpaMMbl OMOJMOTEYHBIM (DOHJI HMMEET IeYaTHbIE
W/WIM  DJEKTPOHHBIE  oOpa3oBaTelnbHbie U WH(GOPMAIIMOHHBIE  PECypCHI,
PEKOMEHIOBaHHBIC /I UCIIOJIb30BaHUS B 00Pa30BaTEIbHOM MPOIECCE, HE CTapIIe
S5 JIeT ¢ MOMEHTA U3/IaHUs.

2. PexoMeH1yeMble MeYaTHbIC U3AaHUs.

OcHOBHbBIE IEYATHbIE U3TAHUS

1. buonorus. 10-11 xmacc (yrimyOneHHBIH YPOBEHB): YUeOHUK TSI CPETHETO
obmero oOpaszopanus / B. H. Spweirun [u 1p.]; mox obOmeit pemaknueidn B. H.

SpeiruHa. — 2-¢ u3n. — Mocksa: U3marenserBo FOpaiit, 2022.



2. O6yxoB, Jl. K. buonorus: xiaeTku ¥ TKaHU: ydeOHOe mocoOue s
cpeanero npodeccuonanbHoro oopazosanus / JI. K. Odyxos, B. H. Kupunenkosa.
— 3-e u3., nepepad. u gon. — Mocksa: U3narenscto IOpaiit, 2022. — 358 c.

3. buonorus: y4yeOHUK M NPAKTUKYM [JIsI CPEAHEro MpodeccHOHaIbHOro
obOpazoBanus / B. H. Slpeirun [u ap.]; noa pexakuueit B. H. SApsiruna. — 2-e us.
— Mocksa: U3znatensctBo FOpaiit, 2022. — 378 c.

DJIeKTPOHHbIE U3IaHUS

1. buonorus. 10-11 knacc (yrayOsieHHBIM yPOBEHb): YUEOHUK sl CPEIHETO
obmero oOpaszoBanusi / B. H. Spweirun [u 1p.]; mon obmieit penaxnuein B. H.
Apeiruna. — 2-e u3a. — Mocka: M3gatensctBo FOpaiit, 2022. — 357 ¢. —
(Haponnoe npocsemienue). — ISBN 978-5-534-15630-0. — TekcT: 27eKTpOHHBIN
// O6pa3zoBarenbHas natdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buonorus: KJIeTKM W TKaHH: y4eOHOE IOCOOHue IS
cpeanero npodeccuonanpHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3a., nepepab. u pon. — Mocksa: M3gatenscTBo HOpaiit, 2022. — 358 c.
— (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-07499-4. — Tekcr:
aekTpoHHbIM // OOpa3oBarenbHas 1wiatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: y4eOHMK M TPAKTHKYyM JJII CPEIHEro MpogheCcCHOHAIBLHOTO

obpazopanus / B. H. Speirun [u ap.]; mox penakumeit B. H. Apeiruna. — 2-e us .

— Mocksa: UznmarenbctBo IOpaiit, 2022. — 378 c¢. — (IIpodeccronanbroe
obopazoBanue). — ISBN 978-5-534-09603-3. — Tekcr: SIeKTpOHHBIA //
OO6pazoBaTtenbHas wiardopma FOpaiir [caidT]. — URL:

https://urait.ru/bcode/489661
JlonoJiHuTeIbHbIE HCTOYHUKHU
1. Tetinop /1. buonorus: 8 3 T. T. 1 / JI. Teitnop, H. I'pun, V. Crayr; nox

pen.P. Conepa ; mep. 3-ro anri. u3a. — 14-e uzn. —M. : JlaGopaTopusi 3HaHHIA,

2022 — 454 c.
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

2. ITaBnoBa, E. M. DOxonorusi: y4eOHMK W TPAKTUKyM JMJIsI CPEIHETO
npodeccuonansHoro odpazosanus / E. W. IlaBnosa, B. K. HoBukoB. — Mockaa:
N3nparensctBo Opaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe: yuedHoe mocodue st
cpeanero npodeccuonanbHoro odbpaszoanust / O. 3. Epemyenko. — 3-¢ wusn.,
nepepad. u gon. — Mocksa: M3parensctBo FOpaiit, 2022. — 236 c.

4. bounos, JI. H. DOxonorusi: yudeOHOe mocoOue HJii CPEIHEro
npodeccuonanpbHoro obpaszosanust / JI. H. bmunos, B. B. Tlomskosa, A. B.
Cemenua ; mox o6mieit penakiuedt JI. H. biunoBa. — MockBa: M3aaTenbcTBO
Opaiit, 2022. — 208 c.

5. bproxaup, ®. ®. [IpombinuienHast skonorusi: yueouuk / @.@. bproxans,
M.B. I'padxuna, E.E. CnobusikoBa. — MockBa: ®OPYM: NUH®PA-M, 2022. —
208 c.

6. HecmenoBa, H. H. Dxonorust yemoBeka: yueOHUK M TPAKTUKYM JIJIs
cpeaHero npodeccuoHanpbHoro oobpazosanms / H. H. HecmenoBa. — Mockaga:
MzparensctBO HOpaiit, 2022. — 157 c.

7. buonoruss mia mpodeccuit M CNEUMATBHOCTEM TEXHUYECKOTO W
€CTEeCTBEHHO-HAYYHOT'0 TIpoduiei: YUeOHUK U1 CTYA. YUPEKICHUH cpeid. mpod.
obpazopanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneeBa; nox pexa. B.

M. KoncrantunoBa. — M.: U3narensckuii neHTp «Akagemus», 2016/ — 336 c.
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4 KOHTPOJIb U OEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOTI'O
INTPEJIMETA

KoHTpone u  omeHka  pe3ylbTaroB  OOy4eHUS  OCYLIECTBISETCS
MpENOAABaTENEM B  INPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATUH U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMIOJHEHUS O0YYalOIIMMUCS
WHIUBUAYAbHBIX 3aJlaHUi, MPOEKTOB, HcchefoBaHUil. Pe3ynbratel 00yueHus
OTPEJIENISIIOT, YTO O0yvaromuecs NOJKHBI 3HaTh, MOHUMATh U JEMOHCTPUPOBATH
110 3aBEPILICHUH U3YUYECHUS MPEIMETA.

st popMupoBaHusi, KOHTPOJISI U OLUEHKH PE3yJIbTaTOB OCBOCHUSI YUEOHOIO
OpeaMeETa HCHOJb3YETCs] CHCTEMAa OLEHOYHBIX MEPOIPUSATHN, MpPEICTABISIONIAS
co00Ol KOMIUIEKC YYEeOHBIX MEpPOINPHUSITUN, COTJIACOBAHHBIX C pe3yJibTaTaMH
oOydyenus u cdopmynupoBanHbix ¢ yderoMm @OI'OC COO (nmpenmeTHbIC
pesynbratsl o pqucuurinie) u GI'OC CIIO.

[IpoMesxkyTouHas aTTecTalysl yCTaHOBJIEHA B Buie NU(HepeHIIMPOBAHHOTO

3a4cTa.



O01as KoMneTeHus

Pazgen/Tema

T oleHOYHBIX MePONIPUATHI

Pazgen 1. Knerka — cTpyKTypHO-()YyHKIHOHAJIBLHAS
€IMHHULIA JKUBOI'0

KonTponpnas pabora «MoJIeKyIIIpHBIA YPOBEHb
OpraHu3alyu KUBOTOY

OK 02

Bbuonorus kak Hayka. OOmas XapakTeprCcTUKa )KU3HH

3aroJIHeHHUE Ta0IUIBI C OIMCAHUEM METOJIOB
MUKPOCKOITHPOBAHHMS C UX JOCTOMHCTBAMHU M HEJIOCTATKAMHU.
3anonHeHHEe TaOIUIBl «BKiIa y9eHbIX B pa3BUTHE

OHOJIOr UMY

3aroJiHeHHe CPaBHUTEILHON TaOIUIIBI CXO/ICTBA M PA3IUIHNA
’KHBOTO U HE KMBOTO

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHAJIbHASI OPTaHU3aIUs KIETOK

OuenuBaemasi AUCKYCCHS IO BOIIPOCAM JIEKIIUU

Pa3paboTka MeHTaNbHON KapThl MO KJIACCU(PHUKAIIUU KIETOK U
UX CTPOEHHUIO Ha IIPO- U 9YKAPUOTHUECKUX U T10 I[apCTBaM B
MUHH TPYIIIax

BrimonHeHue 1 3ammTa J1abopaTopHBIX padoT:

«CTpoeHue KJIeTKH (pacTeHus, )KUBOTHBIE, TPUObI) U
KJIETOYHBIE BKJIIOUEHUS (Kpaxmall, KapOTUHOU/IBI,
XJIOPOILIACThI, XPOMOTLIACTHI)»

[IpakTruueckoe 3anstue. [IpencraBienne yCTHBIX COOOIEHUI
C TIpe3eHTalnel, TOArOTOBIEHHBIX 110 NEPEYHIO0 UCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEINo aBaTeIeM

OK 01
OK 02

CtpyKkTypHO-()YHKIIMOHATIbHBIE (DaKTOPBI
HACJIEJICTBEHHOCTH

DpoHTaTBHBINA OMTPOC

Pa3zpaboTka riaoccapus

Pemenue 3a1au Ha onpeeeHre mocaea0BaTeIbHOCTH
HYKJICOTHJIOB, aMUHOKHCIIOT B HOPME U B CIy4ae U3MCHEHUS
nocieaoBarebHOCTH HykiieoTna0B JJHK

OK 02

OOmeH BCIICCTB U IIPCBPAIICHHUEC SHCPI'UU B KIICTKC

®DpoHTAIBHBIN 0IIPOC
3anoJIHEHUE CPAaBHUTEILHON TaOIUIIBI XapaKTePUCTUK THUIIOB
oOMeHa BeIeCTB

OK 02
OK 04

JKusHeHHsI UK KI1eTKU. Muto3. Meiio3

OO6cyx1eHre o BOIpocaM JIEKIHH
Pa3paboTka n1eHTHl BpeMEHH KU3HEHHOTO IIHKJIa

Pazgen 2. Ctpoenue u pyHKIMH Opranu3ma

KontponsHas padota “Crpoenue u pyHKIMM opraHuzMa’”




OK 02
OK 04

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl TKAHEH, OPraHOB U CUCTEM
OpraHoB OPraHU3MOB (PacCTEHHUs], )KUBOTHBIE, YEJIOBEK) C
KPaTKON XapaKTePUCTUKON UX (HyHKIUI

OK 02

@opMBbI pa3MHOKEHUS OPTaHU3MOB

@pPOHTAIBHBIN OIPOC
3anojaHeHue TabauLbl ¢ KPaTKOM XapaKTepUCTUKON U
npuMepaMu GopM pa3MHOKEHHUSI OPraHU3MOB

OK 02
OK 04

OnTroreHes paCTCHI/II\/'I, KHUBOTHBIX H YCJIOBCKA

Pa3paboTka eHTHI BpEMEHM € XapaKTEepUCTUKOMN ATANOB
OHTOTr€HEe3a OTJENbHON IPYIIION )KMUBOTHBIX U YEJIOBEKA 110
MHUKpPOIrpynnam

Tect/onpoc

CocraBieHue KU3HEHHBIX [IUKIOB PACTEHU MO OT/IENaM
(MOXOBH/IHBIE, XBOILEBUIHbBIE, TATIOPOTHUKOBUIAHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBaHUS

Pa3paboTka rioccapus

@pOHTABHBIN ONPOC

Tect mo Bompocam JIEKIUU

Pemienue 3a1a4 Ha onpesiesieHHe BEPOSATHOCTH
BO3HUKHOBEHUS HACJIEJCTBEHHBIX IPU3HAKOB ITPH MOHO-, JIU-
, TOJIMTMOPUTHOM U aHAJTM3UPYIOLLEM CKPEIIMBAHUM,
COCTaBJICHNE M'€HOTUITMYECKUX CXEM CKpEILMBaHUS

OK 01
OK 02

CHGHJ’IGHHOC HAcCJI€COJO0OBAaHUE IIPU3HAKOB

Tect

Pa3zpaboTka riaoccapus

Pemenue 3a1au Ha onpeeeHre BEPOITHOCTH
BO3HUKHOBCHHUSI HACIIEJCTBEHHBIX MPU3HAKOB MIPH
CLIENIJIEHHOM HAacJeA0BaHUN, COCTABJIEHUE M'€HOTUITHYECKUX
CXEM CKpEIIMBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHO CTH UIBMCHYNBOCTHU

Tecr.

Pemenue 3a1a4 Ha onpeaeneHye Tua MyTaluu py nepenaye
HACJICICTBEHHBIX IIPU3HAKOB, COCTABJIEHUE T€HOTUITHYECKUX
CXEM CKpEILLUBAHUSA
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Pa3nen 3. Teopusi 3Bo/1IOUNH

KonTponpnas pabota “TeopeTndecKue acreKThl SBOJIIONUU
JKWU3HU Ha 3emiie”

OK 02 Hcropus 3BOIIOIUMOHHOIO yueHus. MukposBoonyss | OpOHTAIBHBIN OIPOC

OK 04 Pa3paboTka rioccapusi TEepMHUHOB
Pa3paboTka 1leHThl BpEMEHH pa3BUTHSI SBOJIFOLIMOHHOTO
yueHus

OK 02 MakpoaBosmtonusi. BosHukHOBeHHUE U pa3BuTHE )KU3HM  |OLieHuBaeMas JUCKYCCHUs: UCII0JIb30BAHUE apTyMEHTOB,

OK 04 Ha 3emMiie OMOJIOTHYECKOW TEPMUHOJIOTUU U CUMBOJIMKH JISI
JI0Ka3aTeNNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUUYECKUX IPYII
Pa3paboTka eHThl BpeMEHH BOSHUKHOBEHUSI U Pa3BUTHS
KHU3HU Ha 3emiie

OK 02 [IpoucxoxaeHue 4eaoBeKka — aHTPOIIOTEHES @pOHTATBHBIN ONPOC

OK 04 Pa3paboTka JeHTHl BpeMEHU IPOUCXOXKACHUS YeTIOBEKa

Paznea 4. IkoJiorus

OK 01;0K 02; OK 07

DKoJjorudeckue (pakTopsl U CPebl KUZHU

TecT no 3KOJOTHYECKUM (pakTOpaM U cpeiaM KU3HU
OpPraHu3MOB

OK 01
OK 02
OK 07

[Tomynsmwmsi, cooO1IecTBa, 3KOCUCTEMBI

CocraBieHue cxeM KpyroBopoTa BEIeCTB, UCTIOIb3Ys
MaTepuabl JeKIUU

Pemennie npakTuKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/1aHU
0 TEPEHOCY BEIECTBA U YHEPTHU B SKOCUCTEMAX C
COCTaBlIeHHE TPOPHUUECKUX LIeTIel U MUpaMu]i GuomMacchl U
SHEPruu

OK 01 ; OK 02; OK 07

BI/IOC(bepa - T00aNbHas SKOJIOTHYECKas cucTeMa

OuieHuBaemMas IMCKyCCHUs
Tect

OK 01; OK 02; OK 04;0K 07

Brnusinue antponoreHHsIx pakTopoB Ha 6uochepy

Tect
[TpakTrueckas padota “OTX0/1bI MPOU3BOACTBA”

OK 02; OK 04; OK 07
I[IK 1.6; TIK 2.4

Bnusuue conmanbHO-3KOJIOTHYECKUX (l)aKTOpOB Ha
3A0POBBEC YCIIOBCKA

OnenuBaemasi IUCKyCCHUS

Beinosinenue nadopatopHoit paboThl Ha BBIOOP:
"YMcTBeHHas paboTOCIOCOOHOCTH",

"BausiHue abuoTnyeckux GakTopoB Ha yesloBeKa (HU3KHUE U
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BBICOKHE TeMIleparypsl)"”

Paznea 5. buoJsiorus B ;KM3HH

3amuTa Kelica: IpeACTaBlICHUE Pe3yJIbTaTOB PellleHNs KeiicoB
(BBICTYIIJIEHUE C NTPE3EHTALUEH)

OK 01; OK 02; OK 04;
I[IK 1.6; I[IK 2.4

BbroTtexHonoruu B ;KM3HA Kaxxaoro

Boinonnenue kelica Ha aHaiau3 UHPOPMALUU O HAYYHBIX
JOCTHKEHUSIX B 00JJaCTH F€HETUUECKUX TEXHOJIOTUH,
KJICTOYHOH WH)KEHEPHH, TUIIEBBIX OMOTEXHOJIOTHH (TI0
rpymnnam), IpeJcTaBlIeHUE PE3yIbTaTOB pelIeHUs KeHCOB

OK 01; OK 02; OK 04
K 1.6; I[IK 2.4

[TpombIinieHHass GMOTEXHOIOTHS

BrinonHenue kelica Ha aHaian3 UHGOPMALIUU O PA3BUTHHI
IPOMBIIIJIEHHON OMOTEXHOJIOTHH (TI0 TpyIam),
IIPEJICTaBICHUE PE3YIbTATOB PELICHHS KEWCOB

OK 01; OK 02; OK 04;
I[IK 1.6; 11K 2.4

COIII/IaJ'IBHO'STI/ILIeCKI/Ie aCIEKThI OMOTEXHOJIOTHI

BoinonHenue kelica Ha aHanu3 HHPOPMAIUKM 00 STHYECKUX
acrmeKTax pa3BUTHs OMOTEXHOJOTHUH (IO rpymnmam),
IPECTaBICHNE PE3yIbTaTOB PELICHUS KEHCOB

OK 01; OK 02; OK 04
I[IK 1.6; 11K 2.4

BbroTtexHonornn u TeXHHYECKHE CHCTEMBI

Brinonnenue keiica Ha aHaNU3 UHPOPMAIIUK O PA3BUTHUS
OMOTEXHOJIOT U ¢ MPUMEHEHUEM TEXHUYECKUX CUCTEM (T10
rpymmnam), IpeacTaBjIeHUe Pe3yJIbTaTOB PELICHUs KEHCOB

22




	1 ПАСПОРТ РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА ОУП.11 БИОЛОГИЯ
	2 СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	2.1. Объем учебного предмета и виды учебной работы
	3 УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	4 КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА

