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1. TACIHHOPT PABOYEM ITPOI'PAMMBbI JUCHUITINHBI
«bHuoJIorus»

1.1.06a1acTh NpUMeHeHUs1 padoyeil MPOrpaMmbl

PabGouast mporpamMma JHMCHMIUIMHBI — SBJISIETCS. YacThIO  MPOTPaAMMBI
MOATOTOBKM CHELUUAIMCTa CPEAHEro 3BE€HAa B COOTBeTcTBUU C DenepabHbIM
roCyapCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM MO CHEHUATBHOCTH CPEIHETrO
npodeccuonansaoro obpazoBanus 21.02.19 3emneycTpoiicTBoO.

Pabouass mporpamMma AHCHUIUIMHBI MOET OBITh HCHOJB30BaHA JPYTHMH
00pa30BaTENbHBIMU YUPEKICHUSIMU MTPOPECCHOHATBHOTO U JIOMOJHUTEIHHOTO
o0pa3oBaHMsl, peaTu3yOIUMUA 00pa30BaTEIbHYI0 MPOTPaMMy CpPEIHEro OOIIero
oOpa3oBaHMUs.

1.2. Mecto y4eOHO! AUCHMIUIMHBI B CTPYKType HPOrpamMMbl NOATOTOBKH
CIICIUAJIMCTA CPEAHEro 3BeHa

HucuunnuHa «buonorus» BXoauT B 00111€00pa30BaTENbHbIN LIUKIL.

1.3. leau u 3aga4u y4eOHOM AMCHMILIMHBI — TPe0OBAaHUSI K pe3yabTaTaM
OCBOCHUS Y4eOHOM TUCIUIIMHBI

B pesynbrare ocBoeHMs Y4eOHON AMCHUUIUIMHBI OOYYaIOIIMKCA TOJIKEH
YMETB:

—pacKpbIBaTh Ha MpHUMEpax posib OMoJIOTUH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHAPA U B PAKTUYECKOU EATEIIBHOCTH JIFOJEH;

—IIOHUMAaTh M OMNMUCHIBaTh B3aMMOCBSI3b MEXJYy €CTECTBEHHBIMH HAayKaMH:
ouonorued, (QU3NKON, XWUMHUEW; YCTaHABIMBATh B3aUMOCBS3b MPUPOIHBIX
SIBIICHUI;

—IMOHUMAaTh CMBICII, Pa3jIM4aTb M OINHUCHIBATh CUCTEMHYIO CBSI3b MEXKIY
OCHOBOITOJIATAIOIIMMUA  OMOJIOTUYECKUMH TOHATUSMH: KJIETKa, OpraHu3M, BH]I,
sKocucTeMa, orocdepa;

—HUCIOJb30BaTh OCHOBHBIE METO/bl HAyYHOrO IIO3HAHUS B Yy4eOHBIX
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX, MPOBOJUTH SKCIEPUMEHTHI [0 H3YYECHHIO
OMONIOTNYeCKUX OOBEKTOB U SIBICHHM, OOBSICHATH PE3YJIbTAThl AKCIIEPUMEHTOB,
aHaJIM3UPOBATh UX, POPMYIUPOBATH BHIBOJBL;

—(hOopMyJIMpOBaTh TMIOTE3bl HA OCHOBAaHUM MPEIOKEHHON OMOIOrHMYecKOM
uH(pOpMaIMK U NpeAiaraTb BApUaHThl IPOBEPKU TUIIOTE3;

—CpaBHUBATh OWOJIOTMYECKHME OOBEKTHl MEXAY COOOW IO 3aJaHHBIM
KpUTEPUSIM, JIeJIaTh BHIBOABI U YMO3AKIIIOUEHHUSI HA OCHOBE CPABHEHMS;

—00O0CHOBBIBAaTh €IMHCTBO YKMBOM W HEKUBOW MPUPOJIBI, POJACTBO MKUBBIX
OpraHU3MOB, B3aUMOCBSI3M OPraHW3MOB M OKpY)Karolledl cpeapl Ha OCHOBE
OMOJIOTUYECKUX TEOPHUIL;

—IMPUBOJAUTH MPUMEPHI BEUIECTB OCHOBHBIX I'PYII OPTaHUYECKUX COCTMHEHUM
KJIETKH (O€IKOB, )KHPOB, YIIIEBOIOB, HYKJIECHHOBBIX KHCIIOT);

—pacrno3HaBaTh KJIETKU (IPOKAPHUOT M YyKapHOT, PACTEHUH W KUBOTHBIX) IO
OIKCaHUIO, HA CXEMaTHYECKUX M300paKCHUSIX; YCTAaHABINUBATH CBSI3b CTPOCHUS U
(GyHKIIUI KOMITOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO00OpAa3He KIETOK;

—pacro3HaBaTh NOMYJISLNIO U OMOJIOTUYECKHI B/ 10 OCHOBHBIM IIPU3HAKAM;



—OMUCHIBATh (PEHOTUN MHOTOKJIETOUHBIX pPACTEHUH M IKUBOTHBIX IIO
MOP(OJIOTUYECKOMY KPUTEPHUIO;

—00BACHITH MHOTOOOpa3re OpraHu3MOB, PUMEHSSI SBOJTIOLUOHHYIO TEOPUIO;

—KJIacCU(PUIMPOBATh OMOJIOTMYECKHE OOBEKTHI HAa OCHOBAaHWUU OJIHOTO WIIH
HECKOJIBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHUS, CIOCOOBI JIBIXaHUS U
Pa3MHOKEHHUS, 0COOEHHOCTH Pa3BUTHS);

—O0OBSCHATH MPUYUHBI HACIIEJICTBEHHBIX 3a00JI€BaHU;

—BBISBJISITh W3MEHUMBOCTh Y OPIraHU3MOB; OOBACHATH MPOSBICHUE BHUIIOB
U3MEHYUBOCTH, UCMOJB3ys 3aKOHOMEPHOCTH HW3MEHUYMBOCTH, CpPaBHUBATH
HACJIEJICTBEHHYIO U HEHACJIEICTBEHHYIO H3MEHUYUBOCTH;

—BBIABJIATH  MoOpdoyioruyeckue,  (GU3HOIOTHYECKHE,  TMOBEACHYECKUE
aJlarTallii OPTaHu3MOB K cpesie OOUTaHUs U IEHCTBUIO HKOJIOTUYECKUX (PaKTOPOB;

—COCTaBIISITh CXEMBbI TEPEHOCAa BEIIECTB W JHEPIMH B 3KocucTeMe (Lenu
MUTaHKSA);

—IPUBOJUTH JOKA3aTEIbCTBA HEOOXOAMMOCTH COXpaHEHUs] OuopazHooOpasus
JUIsL yCTOMYMBOTO Pa3BUTHS U OXPAHbI OKPY’KAIOLIEH CPEIbl;

—OILICHUBATh JTOCTOBEPHOCTh OMOJOTMYECKOM MH(pOpMaLUU, NOJYyYEHHOU U3
Pa3HbIX UCTOYHHUKOB, BBIIEIATh HEOOXOIMMYIO HH(POPMALIMIO ISl UCIIOJIb30BAHMS
ee B y4eOHOM JIeATEeNbHOCTH U PEILIEHUH PAaKTUYECKUX 3a/1a4;

—IPEICTaBISITh OUOJIOTUYECKYI0 MH(POpPMAIMI0 B BHJIE TEKCTa, TAOJIMIIbI,
rpaduka, TuarpaMmsl U JIeNIaTh BBIBOJBI HA OCHOBAHHUH MPEACTABICHHBIX TaHHBIX;

—OIICHMBATh POJb JOCTIKEHUN TEHETHUKH, CEJEKINH, OMOTEXHOJOTHUU B
MPAKTHYECKOH JEATEILHOCTH YEeIIOBEKa M B COOCTBEHHOM KU3HH;

—OOBSCHAT, HETAaTUBHOE BIUSHUE BEIIeCTB (QJIKOTOJs, HHUKOTHHA,
HapKOTUYECKUX BEIECTB) HA 3apPOJIBIIIIEBOE PA3BUTHE YEIIOBEKA;

—O0OBSACHATH MOCTIEICTBUS BIUSHUS MyTareHOB;

—0OBACHATH BO3MOKHBIE IPUUHUHBI HACIEACTBEHHBIX 3a00JI€BaHUN.

B pesynbrare ocBoeHus Y4eOHOW MUCHMIUIMHBI OOYYarOUTUHCS JTOJDKEH

HAYYUTbCS:
JaBaTh HAyYHOE OOBSICHEHUE OMOJIOTMYECKUM (paKkTam, MpoIeccaM, sIBJICHUSM,
3aKOHOMEPHOCTSIM,  HCIOJIB3ys  OWOJOTHYECKHE  Teopuu  (KIETOYHYIO,

OBOJIONIMOHHYI0), y4YeHHe o  Oumocdepe, 3aKOHBI  HACJICACTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHUYUBOCTH;

XapaKTEepU30BaTh COBPEMEHHBbIE HAMNpaBJICHUs B Pa3BUTHUM  OWUOJIOTHUU;
OMKCHIBATH UX BO3MOXHOE MCIOJIb30BAHUE B MPAKTUYECKON 1EATETbHOCTH;

CpPaBHUBATH CIIOCOOBI I€JICHUS KJIETKH (MUTO3 U MEHO03);

pemiatb 3amayd  Ha noctpoeHue (parmenta Brtopoil uenu JHK mo
npemsioxkeHHoMy ¢parmenty nepsoil, u-PHK (m-PHK) o yuactky JTHK;

pemaTh 3a7ayd Ha OMNpeJeieHHe KOJIMYEeCTBA XPOMOCOM B COMAaTUYECKHX U
IIOJIOBBIX KJIETKaX, a TaKKe B KJIETKax Mepe]l HadaJloM JeJIeHHs (Meio3a Win
MHUTO3a) U IO €r0 OKOHYaHUU (151 MHOTOKJIETOYHBIX OPTraHU3MOB);

peliaTth reHeTUYeCKre 3a/ladyd Ha MOHOTHMOPHIHOE CKpEIIMBAHHE, COCTABIATH
CXE€Mbl MOHOTHOPUAHOTO CKPEIIMBAHUS, MPUMEHSS 3aKOHbI HACIEACTBEHHOCTH U
UCIOJIB3YS OMOJIOTMUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;



yCTaHABIMBATh THUIl HACJIENOBAHUS M XapaKTep TMPOSBICHUS MPHU3HAKA 10
3aJIaHHOM CXEeM€e POJOCIOBHOM, MPUMEHSS 3aKOHBI HACIIECTBEHHOCTH;

OLICHMBATh PE3yJIbTaThl B3aUMOJICUCTBHS YEJIOBEKA M OKpY)KAloUleh Cpelbl,
MPOTHO3UPOBATh BO3MOXKHBIE TOCIEJACTBUS  JEATEIBHOCTH 4YeJOBEeKa s
CYILLIECTBOBAHMS OTIEJbHBIX OHOJOTMYECKUX OOBEKTOB M IENbIX MPUPOTHBIX
COOOII[ECTB.

1.4. KosinuecTBO 4aCcOB HA OCBOCHHE TUCIUIIINHBI:
OO6mmit 06beM 00pa30BaATEIHHONU MTPOTPAMMBI
00BeM paboThl 00YUAIOIINXCS BO B3aMMOICHCTBHH C MpernoaaBaTesieM — 64 4acos
Jlexium — 32 4,
Cemunapckue 3aHtusi — 32 4,
3a4eT C OLIEHKOM.
PE3YJIBTATbBI OCBOEHUSA JUCHUIIJIUHBI
PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCIUIIJINHBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS YU€OHON AUCIMILUIUHBI OTPAXKAIOT:

1) HaBBIKM COTPYJIHMYECTBA CO CBEPCTHUKAMH, B3pPOCIBIMH B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TOJIE3HOM,  Yy4eOHO-UCCIIEeI0BATEILCKOM,
MPOEKTHOM U JPYTUX BUAX ACSATEIBHOCTH;

2) TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHUCIE
caM000pa30BaHUI0, HAa TMPOTSHKEHUM BCEH KU3HH, CO3HATEIBHOE OTHOIIECHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEHNIHONW NpOoQecCHOHAIBbHOU U
OOIIECTBEHHOU JICATCIILHOCTH;

3) IpUHATHE W pea3aIiio IIEHHOCTEeH 310poBOro M Oe3omacHoro odpasa
KU3HH, TIOTPEOHOCTH B (DU3UYECKOM CaMOCOBEPIICHCTBOBAHHHM, 3aHATHIX
CIIOPTUBHO-037I0POBUTEIHHON JIESITCIBHOCTHIO, HETMPUIATHE BPEIHBIX IPUBBIUCK:
KypeHHUs, YIIOTPEeOJECHUS aIKOT 0I5, HAPKOTHKOB;

4) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3nYecKoMy
U TICUXOJIOTHUYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIIOJIEH,
YMEHUE OKa3bIBATh MEPBYIO MOMOIIIb.

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHHS YUEOHOM TUCIUTIITUHBI OTPAKAIOT:

1) yMeHHue camMOCTOSTEIBHO ONMPENCNISITh IENH JAEATEILHOCTH U COCTABIISTH
IUIaHBl  JIESITEIBHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JESATEIBHOCTD;, HCIIOJIB30BAaTh BCE BO3MOXKHBIE PECYpCHI ISt
JOCTIDKCHMSI TIOCTABJICHHBIX IIEJICH W peaau3alud TUIAHOB JICSITEIIBHOCTH;
BBIOMPATH YCTIEIITHBIC CTPATETUH B PA3IMYHBIX CUTYAITUX;

2) yMeHHE NPOAYKTUBHO OOLIATHCA M B3aMMOJIEMCTBOBATH B IpOLIECCE
COBMECTHOW  JESITEIHOCTH, YYUTHIBATh TMO3WIHUH  JIPYTUX  yYaCTHUKOB
NesATeabHOCTH, (D (PEKTUBHO pa3peiiaTh KOH(IUKTHL;

3) BlaJieHHE HaBbIKAMHU IIO3HABATEILHOM, Y4e€OHO-HCCIIENOBATEIbCKON U
MPOCKTHOM JESATENHHOCTH, HABBIKAMU pa3pelIieHust MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHUECKHUX 3a/1a4,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHUS,

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIbHONW WMH(POPMAIMOHHO-
MO3HABATENILHON JIEATETLHOCTH, BKIIIOYAsi YMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX



WUCTOYHUKAX WH(POPMAIIUHA, KPUTUYECKH OICHUBAaTh MW WHTEPIPETUPOBATH
MH(OPMAIUIO, TOJIY4aeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

5) BianeHue S3BIKOBBIMU CPEJICTBAMHM - YMEHHE SICHO, JJOTUYHO M TOYHO
M3JIaraTh CBOIO TOYKY 3PEHHUSI, HCII0JIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

6) BiaJeHWE HaBBIKAMHU I[IO3HABATEIBHOU pedieKCUr Kak OCO3HAHUs
COBEpIIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, TPAHUI] CBOETO 3HAHWS U HE3HAHMsI, HOBBIX MTO3HABATEIBHBIX 337a4 U
CPEACTB UX JOCTHUKCHHUS.

PesyabTaTom O0CBOCHUS yueOHOu AMCIHUTLIAHBI SIBJISIETCS
(popmMupoBaHue yMeHHI U 3HAHUH.

Kon HaumenoBaHue pe3ysibTara 00y4eHus

chopMHUpPOBATH 3HAHMS O MECTE€ U POJM OMOJIOTMH B CUCTEME HAyYHOTO
31 |3Hanus; GYHKUIMOHAIBHOM TPAaMOTHOCTH 4YEJIOBEKa JJisi  PEIICHUs
KU3HEHHBIX TIPOOJIEM;

chopMHUpOBaTh YMEHHUS PACKPBIBATh COJEPKAHUE OCHOBOIIOJIATAOIINX
OMOJIOTUYECKUX TEPMUHOB M TOHSTHI: XU3Hb, KJIETKA, TKaHb, OPTaH,
OpraHu3M, BHJl, TOMYyJALMs, DJKOCHUCTEMa, OUOLIEHO3, Ouochepa;
MeTaboau3M (OOMEH BENIECTB W TMPEBpaIllEHUE SHEPruu), TOMEOCTa3
(camoperynsinusa), OMOCHHTE3 Oe€lKa, CTPYKTypHasi OpraHU3alMs >KHBBIX
CHUCTEM,  JUCKPETHOCTb,  CaMOPETYJSIUS,  CaMOBOCHPOHM3BEICHHE
(pempoayKiusi), HacJIeICTBEHHOCTh, N3MEHUNBOCTh, YHEPTO3aBUCUMOCTD,
POCT U pa3BUTHE, yPOBHEBAsI OPraHU3AIINS,

V2

chopMHUpPOBaTh YMEHHUS PACKpPhIBATh COJAEpP)KAHWE OCHOBOIIOJIATAIOIINX
Y 3 | Ouonoruyeckux TEOpUA W  THUIOTE3: KIETOYHOH, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIFOIIHOHHOM, IPOUCXOXKICHUS JKU3HU U YEJIOBEKA,

cOpMHUPOBATH YMEHHUS PaCKphIBaTh OCHOBOIOJATraloIIKe ONOJIOTHYECKUE
3aKkoHbI U 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.W. Basunoga, O.
I'exkensa, @. Mromnepa, K. bapa), rpanuisl UX TpUMEHUMOCTH K >KHBBIM
cucTeMaM

V4

MpUOOPETEHUE OMbITa TPUMEHEHHUSI OCHOBHBIX METOJ0B HAyYHOTO
MO3HAHUS, UCTIOJIH3YEMbIX B OMOJIOTUM: HAOIIOACHUS U OMKUCAHUS KUBBIX
CHUCTEM, TMPOLECCOB W  SBJICHHI; OpraHU3alMM W  MPOBEACHUSA
35 | OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIABMKEHUS THUIOTE3, BBISBICHUSA
3aBUCUMOCTH  MEXIY HUCCJIEAyeMbIMH  BEJIMYMHAMH, OOBSCHECHUS
MOJIYYCHHBIX ~ PE3ylbTaTOB W (OPMYJIHMPOBAHUS  BBIBOJAOB  C
VICIIOJIb30BAHMEM HAYYHBIX MOHSATUM, TEOPUHN U 3aKOHOB;

chopMHUpPOBAaTh YMEHHUS BBIACIATH CYIICCTBEHHBIC MPU3HAKKA BUPYCOB,
KJIETOK TPOKApPHOT M JYKAPHUOT; OJHOKICTOYHBIX M MHOTOKJICTOYHBIX
OpraHu3MOB, BHJIOB, OHOICOIICHO30B U DKOCHUCTEM; OCOOCHHOCTH
Y 6 | mporeccoB oOMEHa BEIIECTB M TPEBPAIICHUS DHEPTUM B  KICTKE,
doToCHHTE3a, MIACTUYCCKOTO U PHEPTrEeTHICCKOTO0 0OMEHA, XEMOCHHTE3a,
MHUTO3a, MeEH03a, OIUIOJOTBOPCHUS, Pa3BUTHSI H  Pa3MHOXCHUS,
UHAVMBUIYAJIbHOTO pa3BUTUA opraHu3ma (oHTOreHe3a), OOpbObI 3a




CYIIIECTBOBAHHE, €CTECTBEHHOTO otbopa, BUI000pa3oBaHus,
NPUCIIOCOOJICHHOCTH  OPraHW3MOB K  cpele OOWTaHWs, BIHSHUS
KOMIIOHEHTOB ASKOCHCTEM, aHTPOIOTEHHBIX WM3MECHEHHH B DKOCHCTEMax
CBOCH MECTHOCTH, KPyroBOpOTa BEIISCTB W MPEBpAIllEHUE SHEPTUU B
ouocdepe;

vy

cOopMHPOBATH YMEHHUS IPUMEHSTH MOJTYUCHHBIC 3HAHUS JTSI OOBSICHEHHUSI
OMOJIOTUYECKUX TPOIECCOB W SIBICHUH, JJISi MPUHATUS TMPAKTHYECKUX
pelIeHr B MOBCEAHEBHON JKM3HU C LIETbIO oOecreueHus: 0e30macHOCTH
CBOETO 37I0POBBSI M 37I0POBBSl OKPYXKAIOIIUX JIIOACH, COOIIOACHUS
3JJ0pOBOTO 00pa3a HU3HHU, HOPM I'PAaMOTHOTO MOBEJCHUS B OKPYKAIOIIEH
OPUPOJHON  cpene; TOHMMAaHWE HEOOXOIWMOCTH  HCIIOJIb30BAHMUS
OOCTHXKCHUH  COBPEMEHHOHW  OHOJOTMM W OMOTEXHOJOTWH ISt
PalMOHAIBEHOTO TIPUPOIONIOIH30BAHMYS,

V38

C(l)OpMI/IpOBaTB YMCHHA PpPCIIATDH OMOJIOTHYECKHE 3agadn, COCTaBJIATH
I'CHOTHUIIMYCCKUC CXCMbI CKPCIMUBAHHWA JJIA PA3HBIX THIIOB HACJICIOBAHUA
IIPU3HAKOB Y OpPraHnu3MOB, COCTABJIATb CXCMBI IICPCHOCA BCHICCTB H
OHCPIruu B 9KOCHUCTCMaAX (HGHH IIUTaHHUA, IINIICBBIC CGTI/I);

NAY

chopMHpOBaTh  YMEHHMA  KPUTHYECKHM  OLEHUBATh  HHPOPMALIMIO
OMOJIOTUYECKOTO COJIEP KAHMSI, BKIFOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpelcTBa MacCOBOM HMH(pOpMAaLUH, HAY4YHO-
MOMNYJISIpHbIE MaTepHalibl); HMHTEPIPETUPOBATh ATUUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCJIEOBAaHUI B OMOJIOTMM, MEIULMHE, OMOTEXHOJIOIHH;
paccMaTpuBaTh INOOATBHBIE YKOJOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(opMupPOBaTH O OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

Yy 10

chopMUpOBaTh YMEHUI cO37aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE
COOOIIEHUSI HAa OCHOBE OHOJIOTMYECKON HH(POPMALMK H3 HECKOJbKHX
HMCTOYHUKOB, TPAMOTHO MCITIOJIb30BAaTh MOHSITHIHBIN anmapar OHOJIOTHH.

2. CTPYKTYPA U COJEP)KAHUE PABOUYEH IMTPOTI'PAMMBbI

AN CIUIIJINHBI
2.1. O0bemM TUCUMILIUHBI U BUABI y4e0HOI pa0doThI
Bua yueOHoii padoTsl O0bem 1 cemecTp
4acoB

O6bem 00pa3zoBaTEIbLHOM MPOrpaMMBbl

O6beM paboThl 00YUYaIOIIMXCS BO B3aUMOJEHCTBUU 64 64
C MpernoaaBaTeieM

B TOM HHUCJIC:

JIEKIIAU 32 32

CEMUHAPCKHUE 3aHSATHUS 32 32

3a4eT ¢ OLIEHKOM







2.2. TemaTu4eCKHMil IJIAH U COEPKAHUE NUCHUILIUNHBI « bHosorus»

HaunmeHoBaHue pa3jeios u Copep:xanue yuyeOHOro Mmatepuaja u GopMbl OPraHu3aluu e TeJbHOCTH Koasbl
TEM o0y4Jaromuxcs KOMIIETeHIIH I
OobeM, ak. 4/ B H
TOM 4YHUCJIC B JIMYHOCTHBIX
¢popme pe3yabTaToB’,
npakTuyeckoi | ¢opmupoBan
MOATOTOBKH, aK. | HI0 KOTOPBIX
q crnocoocTByeT
3JIeMeHT
NPOrpaMMBbI
Tema aexuun 1. Conep:xanue yueOHOro Marepuasa (JIeKunu)
buosorus xak Hayka. buosorus kKak KOMIUIEKCHAass HayKa, METOJIbl HAy4YHOro0 II03HAHWS,
Meroasl Hay4HOTO ucnoibp3yembie B Ononorun. CoBpeMeHHbIE HampaBieHusi B Ouosjoruu. Poib 5
[O3HAHUA. Oouonoru B (OPMHPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA,
MPAaKTUYECKOE 3HAUCHNE OMOIOTMYECKIX 3HAHHUH. V1, V2
buonoruyeckue cuctemMpl Kak MpeaMeT u3y4eHusi OMOJIOTHH.
CemuHapckue 3aHATHSA:
1. Kparkas ucropust pazButusi Ouonoruu. CyIIHOCTh KM3HM U CBOWCTBA
KUBOT0. YPOBHU OpraHU3alM )KUBON MaTepuu. MeTo ibl OMO0JIOTHH. 2
Tema siekuun 2. Coaepxkanue yueOHOro Marepuaa (JIeKIum)
Ucrtopus nzyuenus HwuTosorusi, MeToApl UUTOJOTHHU. POJIb KJIETOYHOW TEOPUHM B CTAHOBIICHUH 2
kietku. Knerounas COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpA. V3
TEOpHsL. CemuHapckoe 3aHsITHE:
2. Knerounas Teopus. 2
Tema sekuun 3. Coaeprxanue yueOHOro MarepuaJa (JIeKIum)
XHWMHYECKUH COCTaB XHWMHMYECKUN COCTaB KJIETKH. Makpo- W MHKpPO3JIEMEHTHL. B3auMocBs3b 5 V2 V3
,

KIICTKH.

CTpOeHUS M (YHKIHA HEOPTaHWMYECKUX M OPraHUYCCKHUX BEHIECTB (OCIKOB,
HYKJIEUHOBBIX KHCIJIOT, YIJIeBOJOB, JTUNUI0B, AT®d), BXomsmmx B COCTaB




KJIETKU. POJIb XMMHUUYECKHUX BEIIECTB B KJICTKE U OpraHnu3Me 4CJIOBCKA.

CeMHHapCKI/Ie 3aHATHUA:

3. DieMeHTHBIN cocTaB KieTKu. buogornueckas POJIb 3JICMEHTOB.

Tema nexuun 4.
Opranuueckue u

Conep:xanue yuyeOHOro Mmarepuasa (JIeKI1H)

MonekyispHbIE OCHOBBI KHU3HU. Heopranumyeckue BellecTBa, UX 3HAYCHUE.

HEOPraHU9CCKUC Oprannueckue BemecTBa (yrJ€BOMABI, JUIMHUJBI, OCJIKH, HYKIECHHOBBIC
BCIICCTBA. kucnotbl, AT®) m ux 3HaueHue. buonomumepsl. Jlpyrue opraHnuueckue v1.v4
BEILIECTBA KJIETKU. ’
CemuHapckue 3aHATHSA:
4. OpraHudeckue BELIECTBa KICTKH.
Tema jexkuuu S. Conep:xanue yueOHOro MaTepuasa (JIEeKINH)
Crpoenue Kinerku mpokapuot u 3ykapuoT. OCHOBHBIE YaCTH U OPTraHOUIbI KIETKH, UX
3YKapUOTHYECKOU yHKIMM.
KJIETKH. 31, V1,V¥2
CemuHapckue 3aHATHSA:
5. luromia3sma v opraHouabl dyKapuoTHueckoil kierku. Kiierounoe siipo.
XPpOMOCOMBI.
Tema aexuuu 6. Conep:xaHue yueOHOro Marepuasa (JIeKunu)
Crpoenne CrtpoeHne 6akTepHaIbHON KIETKH.
IPOKapUOTHYECKON CeMHHAPCKHE 3aHATHS: 32,33
KieTku. Heknerounsle 6. HpOKapI/IOTI/I‘IeCKaSI KJIETKA. BI/IpyCBI.
(OpPMBI JKU3HU: BUPYCHI.
Tema nexkuuu 7. Coaepxkanue y4eOHOro MaTepuaa (JeKIuH)
OOMeH BelecTB 1 OOMeH BelIEeCTB U MpeBpallleHue SHEPTUHU. V1. V2
)

MPEBpAlICHUC SHCPTHUU.

CemuHapckue 3aHATHA:
7. DHepreTuyeckuii oOMeH BeriecTB. [nacTudecknii 0OMEH BEIIECTB.

Tema nexuun 8.
JleneHue KIeTKH.
PasmHOxeHUE: Oecmooe
1 MOJIOBOE.

Copep:kanue y4yeOHOro marepuasa (JIeKuuM)

Jlenenne knetku. PasmHoxeHne: 0ecrionoe u moyioBoe.

CemuHapckue 3aHATHA:

8. Muro3. O6pa3oBaHue MOJOBHIX KIETOK. Melo3.




Tema Jgexnuu 9.

Copep:kanue y4yeOHOro MmarepuaJsa (JIeKInu)

NuauBuayanbHoe WNuauBuayaibHOE pa3BUTHE OPraHU3MOB. Y1,V3
pa3sBUTHE OPraHu3MoOB. | CeMHHAPCKHE 3aHATHSA:
9. OnTorenes 4yenoBeka. PenmpoayKTHBHOE 3710POBbE.
Tema sexnuu 10. Conep:xxanue y4yeOHOro marepuasa (JIeKuuM)
I'enerunka - Hayka o ['enetnka - Hayka O HAacCJEICTBEHHOCTH U HW3MEHYMBOCTH. 3aKOHBI
HACJEJICTBEHHOCTH U I""Mennens.
M3MEHYHMBOCTHU. 3aKOHbI | CeMHHAPCKOE 3aHATHE: ¥4,32,33
I Mennens. 10. Monorubpuanoe u JIurubpuaHOe CKpeIIrBaHuE.
Tema gexknuu 11. Conepxanue yueOHOro Marepuasa (JIeKI1H)
XpoMOCcoMHas TeOPUst | XpoMOCOMHAsi TEOPHUSI HACNIEACTBEHHOCTH.
HACTEACTBCHHOCTH. CeMuHapckoe 3aHATHE: v1,¥2
11. XpomocomHas TeOpus HACIEICTBEHHOCTH.
Tema Jexknuu 12. Conep:xanue yueOHOro Marepuasa (JIeKI1M)
M3MeHYHBOCTS: HM3MeHYHBOCTh: HACIEACTBCHHAS U HEHACIEACTBCHHAs.
HacJeACTBEHHAs U
HEHACJIEJICTBCHHAS. CeMHHApPCKOE 3aHATHE: V1,92
12. HacnenctBeHHass UBSMEHYUBOCTb.
13. HenacnencrBeHHass U3MEHYUBOCTb.
Tema nexnun 13. Conep:xaHue yueOHOro Marepuasa (JIeKunu)
Hcropus 5BOMOLMOHHBIX | McTopus 3BOMIOIMOHHBIX uiei. 3HaueHue pador K. Jluanes, yuenus JXK.b.
uzen. 3uadenue pabor K. | Jlamapka. 3nHavuenue osBomonnonHod Teopun Y. Jlapsuna. Pousb
JIunnes, yuenus JXX.b. | sBosmonnoHHOM TEOPUHU B (dbopMUpoBaHUH COBPEMEHHOMN
Jlamapka. 3HAa4YEeHHE | €CTECTBEHHOHAYYHON KapTHHBI MHpA.
OBOJIIOIIMOHHON  TeOpHUH | CeMHMHAPCKHE 3AHSITHS: VI1,¥2
Y.  Jlapsuna.  Poxb | 14.3Bomormonnoe yuenue Y. Jlapuna.
SBOJIIOLIMOHHOMN T€OpUU B
(dbopMUpoBaHUH
COBPEMEHHOM

€CTECTBEHHOHAYYHOU




KapTUHBI MUDA.

Tema nexuun 14.
Bun, ero kpurepuu.

[onyAnus -
CTPYKTypHasi  €QUHMIA
BHJIA, eauHuLIa

sBOOIMM.  JIBIOKyIIUE
CHJIBI  DBOJIOIMH, UX
BIMSIHUE Ha TeHO(pOH]
TIOTTYJISIITHH.
Cunternyeckas TeOpHs
sBononnn. Pe3ynbrarsl
sBomoruu. CoxpaHeHue
MHOT000pa3us BUIOB KaK
OCHOBa YCTOWYHBOI'O
pa3BuTHs OHOC(EpHI.

Conep:xanue yueOHOro Matepuasia (JIeKunu)

Bun, ero xpurepuu. Ilomynsauus - CTpyKTypHas €QUHULA BHJA, €IUHULA
IBONIONUH. JIBWKYyIME CHIJIBI JBOJIIOLUM, WX BIMSHHE Ha TeHO(OH]
TMOMMyJIAIHUH. Cunretnueckas TCOpHA DBOJIIOIHU. Pe3y.HbTaTBI SBOJOIUHA.
CoxpaHeHHe MHOTo00Opa3usi BHJIOB KaK OCHOBA YCTOHYHUBOIO pPa3BUTHSI
ounocgepsl.

CeMuHapckoe 3aHATHE:
15.Buzn, ero xpurepuu. JIBWXKyliMe CUJIBl SBOJNIONUHM, HX BIUSHUE Ha
reHO(OH/T MOMYJISIIIHH.

V1, V2

Tema aexkuuu 15.
I'unore3sl
MIPOUCXOXKIACHUS KU3HU.
OBOIONHS YJeJIoBeKa.
ODKOJIOTHYECKHUE
(bakTopbl, NX 3HAYCHHE B
YKU3HHU OPTaHH3MOB

Conep:xanue yueOHOro MarepuaJa (JIeKIum)

I'unoTe3bl NPOUCXOKACHUS )KU3HU. DBOIIOLUS YelI0BeKa. DKOJOTHYECKUE
(bakTophl, MX 3HAUEHHE B ’KU3HU OPraHU3MOB

CemuHapckoe 3aHsiTHE:
16. I'unoTe3bl MIPOUCXOKACHUS KU3HH.

V1,¥2

Tema nexuumn 16.
buocdepa - rmobanpHas
JSKOCUCTEMA.  YUYEHHE
B.1. Bepnanckoro o
ouoctepe. ['mobanbHbIE
9KOJIOTUYECKUE
mpo0JiieMbl U TMYTH WX
perieHusl.

Conep:xanue yueOHOro Marepuasa (JIeKunuu)

buocdepa - riobampHas skocuctema. Yuenue B.M. Bepuaackoro o
6uocgepe. ['mobanbHbIE HKOJIOrHYECKHE TPOOJIEMBI U TYTH UX PEHICHHUS.

CemuHapckue 3aHATHS:
16.Yuenue B.U. Bepuajackoro o 6mochepe.




Hroro 3a 1 cemecTp:

32+32=64




3. VCJIOBUSI PEAJTU3AIIAN PABOYEI ITIPOTPAMMBI
JUCHUILIAHBI

3.1. TpeOoBaHusi K MHHUMAJIbHOMY  MATEPHAJIbHO-TEXHHYECKOMY
odecneyeHmn 1o

Peanuzaums paboueli mnporpamMmbl JAMCHMIUIMHBL  «buonorus» TpeOyet
HaJIMYUsl y4eOHOTO KaOuHeTa.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCAJI0YHbIE MECTa MO KOJIUYECTBY 00YyUaroOUXCs;

- pabouee MecTo MpernoaaBaTes;

- y4eOHO-METOAMYECKUI KOMIUIEKC Mo AUCHUILUIMHE «buonorusy, miakarsl,
pa3naTovHbli MaTepua (KapTOUYKH, TECThI, TIOKYMEHTHI, KapThl).

Texnuueckue cpeacTsa 00ydeHUs:

— KOMITBIOTED C JIUIICH3MOHHBIM MporpaMMHbIM obecrieucHreM: OpenOffice;

— MYJIBTHMEIUATIPOCKTOP;

— ayJANOBHU3yalbHbIC, KOMIIBIOTEPHBIE, TEJICKOMMYHUKAIIMOHHBIEC CPEICTBA.

3.2. UndopMaumoHHoe o0ecneyeHne 00yueHust

OcHoBHas JuTeparypa:

1. buonorusi. bazoBeiit u yriayOneHHsiit ypoBHu: 10—11 Kmaccel: yueOHUK JIst
cpeaHero o6imiero oopazosanus / B. H. Speirun [u ap.]; mox oOmiel penakiueit
B. H. SIpeiruna. — 2-e usn., nepepad. u gon. — Mocksa: UznarensctBo HOpaiir,
2024. — 380 c. — (O6meo6pazoBaTenpHbiid 1TUKIT). — ISBN 978-5-534-16228-8.
— Tekct: anextponHbit // OOpazoBarenbHas minatdopma IOpaiit [cait]. —
URL.: https:///urait.ru/bcode544794.

2. ba3oBblil 1 yrinyoseHHbiil ypoBHU: 10—11 knaccel: y4eOHUK Il CPEIHETO
obOmero oOpazoBanusi/ B.H. Speirun [u  ap.]; moxm oOmiei penakiuei
B. H. SIpeiruna. — 2-¢ usn., nepepad. u gorn. — Mocksa: U3marensctBo HOpaiir,
2023. — 380 c. — (O6meobpazoBaTenbHbiid 1uKI). — ISBN 978-5-534-16228-8.
— Texkct: snextponnsii // OOpa3zoBarensHas mmiatdopma FOpaiit [cailT]. —
URL: https://urait.ru/bcode/530646.

JlonoJiHUTeIbHAS JIUTEPaTypa:

1. ApOy3oma, E.H. MHHOBanmmoHHBIE TEXHOJOTHH B MPENOJaBaHUU
ouonoruu: ydebHoe mocodue s By3oB/ E.H. ApOy3osa, P.B. Omnapun. —
Mocksa: U3marensctBo IOpaiit, 2023. — 242 c. — (Bricmiee oOpa3zoBaHue). —
ISBN 978-5-534-13073-7. — Tekct: oanektpoHHsld // OOpa3zoBarenbHas
mwiatdopma FOpaiit [catit]. — URL: https://urait.ru/bcode/543501.

2. buonorus. 10-11 knacc (yriyOJIeHHBIM ypOBEHB): YUEOHUK JJIs CPEIHETO
obmero oOpazoBanus/ B.H. Speirun [u  ap.]; moxm oOmiei penakiuein
B. H. Apsiruna. — 2-e¢ uzn. — Mocksa: U3narensctBo FOpaiit, 2022. — 357 ¢. —
(O6meobpazoparenpubiii  muki). —  ISBN 978-5-534-15630-0. —  Tekcr:
anekTpoHHbi  //  OOpaszoBatenbHas  1atrdopma  FOpait  [caliT]. —
URL: https://urait.ru/bcode/509241.



https://urait.ru/bcode/544794
https://urait.ru/bcode/530646
https://urait.ru/bcode/543501
https://urait.ru/bcode/509241

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JUCHUATIIMHBI

KOHTpOJII) N OLCHKa PpE3yJIbTaTOB OCBOCHHUA y‘I€6H0ﬁ JAUCTTHUITIINHBI
OCYHICCTBILICTCA IIPCIIOAABATCIIEM B IIPOOCCCC IMPOBCACHUA CCMHHAPCKHUX
33H51TPII?I, KOHTPOJIBHBIX pa60T, a TaK)XXC  BBIIIOJHCHUA O6Y‘13.IOIHHMI/IC$I
HHAWBUYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, TCCTOB.

Pe3yJIBTaTLI Oﬁy‘leHHH (I)Oprl H METOAbI KOHTPOJA "
(OCBOGHHBIC YMCEHUS, YCBOCHHbLIC 3HaHI/Iﬂ) OLCHKHU PE3yJabTaTOB oﬁyqunﬂ

Ymenus:

- aHAJIM3UPOBaTh, OLICHUBATh, TPOBEPATH | CEMUHApPCKUE 3aHATHS,
Ha JJOCTOBEPHOCTh W 0000IIaTh HAYYHYIO | CAMOCTOSITENIbHAsS paboTa,
uH(bOpMaITHIO; KOHTpOJIbHas paboTa.

- BIIAJIETh ocHoBoroaraimmumu | CeMUHapCKue 3aHsTus,
MOHATUSIMU M TIPEACTABICHUSIMU O J>KUBOW | CAMOCTOSITENIbHAS padoTa,
OpUpoje, €€ YPOBHEBOW OpraHU3AllMM WU | KOHTPOJIbHAS paboTa.
3BOJIIOLINY; YBEPEHHOE [10JIb30BaHUE
OMoIOTUYECKON TEPMUHOJIOTUEN u
CHUMBOJIUKOM;

- OOBSACHATH pe3ynbTarhl | CeMUHAPCKUE 3aHATHUS,
OMOJIOTUYECKUX  SKCIEPUMEHTOB, pEIIaTh | CAMOCTOSITENbHAsS padoTa,
3JIeMEHTapHbIE OMOJOTUYECKUE 3a/1a4K; KOHTpPOJIbHAsA padoTa

- (hbopmupoBaTh cOOCTBEHHYIO No3uLMI0 | CeMUHApCKUE 3aHATHS,
o OTHOIIICHUIO K OMOJIOTMYECKOM | caMOCTOsITeNIbHAs paboTa,
uHbopMaIMK, TIOJydaeMOW M3  Pa3HbIX | KOHTPOJIbHAS paboTa.
MUCTOYHUKOB, K TJIOOQIBHBIM HKOJIOTHYECKUM
npobiemMam U MyTSM UX PEIICHUS.

3HaHuA:

- HaBBIKU Oe30macHoOi paboThl BOo BpeMs | CeMUHapCKue 3aHsTus,
IPOEKTHO-KUCCIIEA0BATEIbCKOM U | caMOCTOsITeNIbHAs paboTa,
DKCIICPUMEHTALHON  JEATEeILHOCTH, TIPH | KOHTPOJIbHAs paboTa.
HCTIOJIb30BaHUU 71a60paTOPHOTO
000pynOBaHU4;

- TpeAcTaBlieHHE O poiau u  Mecre | CeMHMHApCKUE 3aHATHS,
OMOJIOTUM B COBPEMEHHOM HAay4yHOM KapTHUHE | CaMOCTOsITENbHAs padoTa,
MHUpa; T[OHHMaHHE pOJM OHOJOTMHM B | KOHTPOJIbHAS padoTa.
dbopmupoBaHUU Kpyrozopa u
(YHKIIMOHAJIBHOW TPaMOTHOCTU YeJOBEKa
JUISl PELLIEHUS TPAKTUYECKUX 3a/1a4;

- OCHOBHblIe  MeToAbpl  HayuHoro | CeMuHapcKue 3aHsTus,
IIO3HAaHUA, UCIIOJIb3YEMBIE IpU | caMOCTOsTENNbHAs paboTa,
OMOJOTMYECKUX  HUCCIIEOBAHMSIX  KUBBIX | peLICHHE 3a/1a4,

OOBEKTOB U DKOCHCTEM: ONMCAHHUE, | BBICTYIUICHHE C JIOKJIAJIaMH,




U3MEpeHue,  MpoBeJeHUE  HAOJIOJIEHUM; | TBOPUECKHUE 3a/JaHus,
BBISIBIEGHUE M  OlLEHKa AaHTPOMNOTEHHBIX | KOHTPOJIbHAS padoTa.
U3MEHEHHI B IPUPOJIE.

[Iporpamma  pa3paborana B cooTBeTcTBUM ¢  DenepanbHbIM
rOCyJapCTBEHHbIM  O0pa30BaTENbHBIM  CTAHJAPTOM  CpPEOHEro  OOILIero
oOpa3oBaHMsI, YTBEPKICHHbIM MUHUCTEPCTBOM  OOpa3oBaHHs M  HAYKH
Poccuiickoii  ®enepauuu 17 wmag 2012 roma, mnpukaz Ne 413 wu
3apEerucTpupoBaHHbIM B Munucrepcrse toctuunu Poccuiickon ®eneparuu 07
utons 2012 roma Ne 24480 ¢ u3aMeHeHUsIMU U JonodHeHusMH oT 12 despans 2025
roza Ne 93.

Paszpaboran: 7 [Toxxupazra I'.A.




