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PaGouas nporpamma cpeaHeit ob6iieobpa3oBarenbHod mporpamMmel O/
01.05.  Buomorus paspaboraHa Ha OCHOBe TpeOoBaHui- DenepalbHOrO
3akoHa ot 29.12.2012 r.Ne 273 —®3 06 obpa3osanuu B PO.
®denepabHOr0 rocyiapCTBEHHOro 00pa30BaTelIbHOTO CTaHJapTa CPEIHETO
obmero o6pa3oBaHus, yTBEpXKAEHHOrO NprkasoM MunobpHayku Poccum or
14.06.2022 No443

- € y4eToM: -Mpoduiis nojiyyaeMoro o6pa3oBaHus.

— TPUMEPHOH NMPOrpaMMBI

— PexoMeHJalMii MO OpraHM3alldd TOJIY4YEeHHS cCpeaHero oOiero
oOpa3oBaHusi B mHpeleliax OCBOEHHs o00pa30BaTelbHBIX IPOrpamm
cpenHero npogecCHOHAIBHOr0 06pa3oBaHus Ha 6a3ze OCHOBHOro 061IEro
obOpa3oBaHHs ¢ y4eToM TpeOoBaHUH (elepabHBIX T[OCYAapCTBEHHBIX
obOpa3oBaTeNbHBIX CTAaHIAPTOB W  Mojy4aeMoH MpodeccHu WM
CIIEUUaTBbHOCTH CpelHero npo¢ecCHOHATBHOTO obOpa3oBaHus
(pa3pabotanbl JlemapTaMeHTOM TrOCYAAapCTBEHHOH IONMTHKH B cepe
NoAroToBKH pabouux kazapos U 10 Munobprnayku Poccun coBMecTHO ¢
OI'AY «DenepanbHblii MHCTHTYT pa3BUTHS oOpazoBaHuA» (IHUCHEMO
JlemapraMeHTa TroCyAapCTBEHHOW TOJUTHKA B c(epe NOATOTOBKU
pabounx kampoB u 1O MunobGpnayku Poccum ot 17.03.2015 Ne 06-
259);

— Meroaudeckux pekoMeHIaluii no pa3paborke paboyHx mporpaMm
o01e00pa3oBaTeNbHBIX y4eOHBIX IUCHHMIUIMH B IIpelenax OCBOEHMs
OCHOBHOI TpodecCHOHANbHON 00pa3oBaTeNbHOM MPOrpaMMBbl CPEOHEro
npodeccuonansHoro obpasosanus (IINIKPC u IMTICC3), paspaboTanHbIx
OrnenoM npodeccHoHaIBHOTO obpa3oBaHus MuHucTepcTBa
obpasoBaHus U Hayku PecniyGiuku Jlarecrana B COOTBETCTBHH € paboduM
y4eOHBIM IUIaHOM o0Opa3zoBaTenbHON opraHusauuum Ha 2024/2025

y4eOHBblIH rof. %
Pa3spabotunk:["amxuesaH. A.yuurensbronoruu W
V4

Penenzentsl: YMapoa M.b / v ﬂ e — //
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1.MACIIOPT NIPOTrPAMMBI YYEFHOM JUCHUILINHBI BUOJIOTUA
1.1. O6nacTh NnpUMeHEeHHst NPOrPaMMbl
Pabouast nmporpamma y4yeOHoi auctumiunsl O/l 01.05.buonorus sBnsercs

yacTel0  oOpazoBaTtenbHoi mporpammbl  CITO  mporpamMmbl  [OATOTOBKH
CHELHAIMCTOB ~ cpeAHero 3BeHa B  cootBerctBUH ¢ OI'OC  mno
crenranbHOCTH 29.02.10 «KoHCTpynpoBaHue, MOJAEIHPOBAaHHE U HU3TOTOBJIEHHE
M3AEIUHI J1eTKOU NPOMBILUIEHHOCTH. »
1.2. MecTo AMCHMILUIHHBI B CTPYKType oOpa3oBarteibHoii mporpammbl CIIO
NporpamMmmbl NOATOTOBKH CNeNHATHCTOB cpeaAHero 3BeHa
(IIIICC3): gucuuminHa «bHonorus» BXOAUT B 00111e00pa30BaTeNnbHYIO MOATOTOBKY
M OTHOCHTCS K 00111e00pa3oBaTeIbHbIM AUCHUIIIAHAM.

Ilporpamma HanpasJiena Ha popmupoBanue o6mux komnerenuuii (OK):

TPEBOBAHMUS K PE3YVJBTATAM OCBOEHMUS
OBPA3OBATEJILHOM ITPOIr'PAMMABI

BBINyCKHHK, OCBOMBIIMH 00pa3oBaTeibHYIO MpOrpaMMmy, HOJDKEH o0iajath
ClleIyIOIIMMH 00IKUMHU KommeTeHuusaMu (ganee - OK):

OK 01. Beibupats cmnocoObl pellleHuss 3a1a4  npodeccHOHaIbHOM
IEeATEIBHOCTH NPUMEHUTENBHO K pa3/IM4HbIM KOHTEKCTaM;

OK 02. MHcnons3oBarb COBPEMEHHBIE CpeACTBa [IOMCKa, aHajiuM3a H
HHTeprnpeTanuyd HHGOpMaUuy U HHPOPMALIMOHHbIE TEXHOJOTHH I BBITIOJHCHHS
3a]1a4 Mpo(ecCHOHANBbHON NeATENbHOCTH;

OK 03. [InaHupoBaTh U peasiu30BBIBATH COOCTBEHHOE NPO(PECCHOHAIBHOE U
JIUYHOCTHOE pa3BHTHE, IpeaIpUHUMATENBCKYIO JI€ATENBHOCTE B
npodecCHOHANIBHOM cdepe, HCHOJIB30BaTh 3HAaHUA N0 (PUHAHCOBOH MPaMOTHOCTH B
Pa3IUYHBIX )XU3HEHHBIX CUTYalUsX;

OK 04. DddexkTBHO B3aMMOAEHCTBOBaTh U padoTaTh B KOJUIEKTHBE H
KOMaHsje;

OK 05. OcymecTBnsiTb YCTHYIO H HHCBMEHHYIO KOMMYHHKAalUHMK Ha
rocyrapcTBeHHOM s3bike Poccuiickolt ®enepanuu ¢ y4eroM ocoOeHHOCTel
COLMAJILHOTO M KYJIbTYPHOI'O KOHTEKCTa;

OK 06. [TposiBnATE rpakJaHCKO-MaTPHOTHUYECKYIO TIO3ULHIO,
JEMOHCTPHPOBaTh OCO3HAHHOE IIOBEICHHE Ha OCHOBE TPaIHLIUMOHHBIX
o0lieyesioBeYeCKUX LEHHOCTEH, B TOM 4YHCJIE€ C Y4YeTOM TrapMOHHM3alluu
MEXXHAIMOHATBHBIX M MEXPEJIMTHO3HbIX OTHOUICHUH, INPUMEHSATh CTaHIapThl
AHTHUKOPPYNLIMOHHOTO NOBEACHUS;

OK 07. CopeiicTBOBaTh COXPaHEHHIO OKpY’Karomen CpEnBI,



pecypcocOepexeHuIo, NPHUMEHATh 3HaHUS 00 H3MEHEHMM KIMMaTa, NMPHHIUIbI
OepexIMBOro Mpou3BOACTBA, J(QEKTHBHO ACHCTBOBaTE B  4Ype3BBIYAHHBIX
CHTYyalHsX;

OK 08. Mcmonp30Bath cpencTBa (PU3UYECKOH KyJbTYphl ISl COXpAaHEHUs U
YKpeIUIeHHs 3A0pPOBbS B IMpouecce MNpo(PecCHOHAIBHON AESATeNBHOCTH H
nojafepxaHus He0OXOAUMOTO YPOBHS (PHU3UIECKOM NTOATOTOBICHHOCTH;

OK 09. [Tlonp3oBarecsi  mpodecCHOHANBHOW  JOKYMEHTauMed  Ha
roCyZiapCTBEHHOM H HHOCTPAHHOM SI3bIKaX.

1.3. Heau u 3aa4u AUCHHIJIHHBI — TPeOGOBaHHS K pe3y/bTaTaM OCBOCHHS
AHCHHIJIHHDbI:

Copepxanue paboueii mporpammel «buosjorus»  HampasjleHo Ha
JOCTHXXEHHE CIIEAYIONIMX Lese:

* mnonyvyeHue (yHIAMEHTAIBHBIX 3HAHHH O OMOJIOTHYECKHX CHCTEMax
(Knerka, OpranusM, Ilomynsauus, Bua, Okxocuctema); HUCTOpPHHM pa3BUTHA
COBPEMEHHBIX MpPEICTAaBIeHHH O >XKMBOH NPHUPOAE, BBIIAIOIIMXCS OTKPBITHAX B
OMOJIOrMYECKOM HayKe; pojid OHOJNOrnueckodi Haykd B (HOpPMHPOBaHHH
COBpEMEHHO# eCTeCTBEHHOHAYy4HO# KapTHHbI MHPA; METOJaX HAy4HOI'O II03HAHHS;

* OBJIafiICHHE YMEHUSMH JIOTHYECKH MBICIIUTh, 00OCHOBBIBATH MECTO M POJlb
OHOJIOTHYECKMX 3HAHMA B TMPAKTHYECKOH JesATesbHOCTH JIoJeH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUI; ONpeAensTh )XUBbIE OOBEKTHI B IIPHPOJE; IPOBOIUTD
HaOMIOIEHHS 38 SKOCHCTEMaMH C IIEJIBIO HX OITHCAHHUA U BBIABJIEHHS €CTECTBEHHBIX
A AHTPOMOTEHHBIX H3MEHEHHH; HaXONUTh M AaHAJU3MPOBaTh HHOOPMALMIO O
’>KHBBIX 00BEKTAX;

* pa3BHTHE MO3HABATEJIbHBIX MHTEPECOB, HHTEJUICKTYAIbHBIX U TBOPYECKHX
CHOoCcOOHOCTEH OO0yd4aloluXxcs B MHpolecce H3y4eHUs OMOJIOTMYECKHX SIBIICHUM;
BBIJAIOIIMXCS  JOCTH)KEHHH OHOJIOTHH, BOLIEAIIHX B 00Iie4el0BEeYECKYHO
KyJbTypY; CJIOKHBIX ¥ MPOTHBOPEYUBBIX ITyTeil pa3BUTUS COBPEMEHHBIX HAyYHBIX
B3TJIA0B, WAEH, TeopHii, KOHIENIWi, runoTe3 (0 CYHIHOCTH ¥ HPOMUCXOXKJEHHH
YH3HH, YeJIoBeKa) B X0/ie paboThl ¢ pa3nHYHBIMH HCTOUHUKaMH HH(GOpMaILIUH;

* BOCHHUTaHHE YO IeHHOCTH B HEOOXOAUMOCTH MO3HAHUS XUBOH MTPUPOLBI,

HeOOXOJUMOCTH PAllHOHATIBHOTO IPHPOXOIIOIL30BaHuUs, OEPEKHOr0 OTHOLICHHUS K
DPUPOJIHBIM pecypcaM M OKpyXXalolledl cpene, COOCTBEHHOMY 3HOpOBBIO;
yBa)XK€HHs K MHEHHIO ONIIIOHEHTA IpU 00CyXIeHHH OHOIOTHYEeCKUX Mpobiem;
* HCIOJB30BaHHE TMPUOOPETEHHBIX OHONOTHYECKUX 3HAHUH M yMEHUH B
TTOBCEHEBHON KHU3HM IS OLEHKH IOCHEeNCTBUH CBOeH HeATeNIbHOCTH (U
JEeATENBPHOCTH APYTHX JIIoAei) N0 OTHOUIEHUIO K OKpYXaroulei cpeje, 340pOBBIO
ApYrHX JioAed u cOoOCTBEHHOMY 3[0pOBbIO; OOOCHOBaHHE M COOMIOJEHHE MEp
npodunakTuky 3abosieBaHU#, OKa3aHUe TEepBOH IOMOLIM IpU TpaBMax,
co0JTI0IeHHe TTpaBUIl HOBEACHHS B IIPHPOZE.

Ocsoenne coaepxanus yuyeOHoH mucumiuimasl «buonorus» obecneunBaeT
JIOCTH)KEHHE CTyJEeHTaMH CJIEAYIOIUX pPe3y/ibTATOB:

* TUUHOCMHbIX:



— c()OpMHPOBAHHOCTb UyBCTBA FOPAOCTH U YBaXXE€HUS K UCTOPUU B JOCTHIKEHUSAM
OTEYEeCTBEHHOM  OHMOJIOTHYECKONW  HAayKH; TNpEACTaBIE€HHS O  LEJOCTHOH
€CTEeCTBEHHO-

Hay4HO#H KapTHHE MHUPA;

— MOHHMAaHHE B3aMMOCBA3M W B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, MX
BIMSAHUA Ha OKPYXAIONIIyI0O Cpeay, OJIKOHOMHYECKYIO, TEXHOJIOIMYECKYIO,
COLIMAJIBHYIO B 3THYECKYIO cephl e TENbHOCTH YeN0BEKa;

— CNOCOOHOCTh HCNOJB30BAaTh 3HAHHWS O COBPEMEHHOH €CTECTBEHHOHAY4YHOM
KapTHHe MHpa B 00pa3oBaTenbHOH U NpO(ECCHOHANBHOH AeATENbHOCTH,
BO3MOXKHOCTH

HH(POPMAIIHOHHOM cpezb! Ui obecredeHus MPOAYKTHBHOTO CaMOO0pa30BaHu;

— BlaJieHHe KYJNbTypoll MBIILICHUS, CIMOCOOHOCTh K 0000meHuo, aHaiusy,
BOCTIpHATHIO MH(OpMal¥ B OOJACTH €CTECTBEHHBIX HAyK, IIOCTAHOBKE LIEIH H
BBIOODY IIyTeil ee NOCTHXXEHHUS B IPO(ecCUOHANBHOM cdepe;

— CIOCOOHOCTh PYKOBOJCTBOBATHCSI B CBOEH JEATENBHOCTH COBPEMEHHBIMHU
NPUHIMNIAMA  TOJIEPAHTHOCTH, JUAalora M COTPYAHHYECTBA; TOTOBHOCTH K
B3aMMOJEHCTBHIO C KOJJIEraMu, paboTe B KOJUIEKTHBE;

— TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE€ METOABI 3alllUTBl OT BO3MOXHBIX
NOCJIEACTBHH aBapuii, KaracTpod, CTUXUIHBIX O€ICTBUI;

— obnamaHve HaBbikamMH Oe3omacHOW paboTbl BO  BpeMs  IIPOEKTHO-
HCCJIEIOBATENIbCKOM U 3KCMEPUMEHTANBHOM JEeATENbHOCTH, NPH HCIONb30BAHUH
nabopaTopHOro 060pyaOBaHUS;

— CIIOCOOHOCTD MCIOJIB30BaTh NPHOOPETEHHBIE 3HAHUA M YMEHHS B NPAaKTUYECKOM
JIEATEILHOCTH W TIOBCEHEBHON >XU3HH A COONIOAEHHS Mep NpOodUIaAKTUKU
OTpaBJIeHWI, BUPYCHBIX MU IpYruX 3a0oneBaHMH, CTPECCOB, BPEIHBIX IPHBBIYEK
(KypeH#us, aJIKOrojiu3mMa, HapKOMaHHH ); NPaBHJl IOBEACHHS B IPUPOAHOU Cpee;

— FOTOBHOCTH K OKa3aHHIO NEPBOM MOMOIIM MPHU TpaBMaX, IPOCTYAHBIX U JPYTHX
3a60neBaHUAX, OTPABIEHUAX MULIEBBIMU NTPOTYKTAMH;

* MemanpeomMemHbIXx:

— OCO3HaHHE COLMANLHOH 3HAYUMOCTH CBOEH Mpodeccun/crnenuarbHOCTH,
obyiajaHie MOTHBaLUEH K OCYIIECTBIICHUIO NPOGeCCUOHANBHON NeATENbHOCTH;

— MOBBILIIEHUE UHTEJJIEKTYaIbHOTO YPOBHS B IIpoliecce U3y4ueHHs OUOIOTHYeCKUX
SIBJICHUU; BBIIAIOIIMXCS JOCTHXKEHU I Ouonorumy, BOLUEALIUX B
00l11lIeYeIOBEUECKYIO KYNbTYpPY; CIHOXKHBIX W NPOTUBOPEUYMBBHIX MyTeH pa3BUTHUSA
COBPEMEHHBIX Hay4HBIX B3TJIAOB, HAEH, TeOopuH, KOHUeNUUH, runores (o
CYILIHOCTH M NPOMCXOXACHUH JXKU3HH, YelioBeKa) B xojAe paboThl ¢ pa3M4yHBIMU
UCTOYHHKaMHU WHGOPMaLiH;

— CNOCOOHOCTh OPraHHU30BBIBAaTh COTPYJHHYECTBO €IMHOMBIINUIEHHUKOB, B TOM
YHCJIE C HCIIOJIb30BaHHEM COBPEMEHHBIX HHGPOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH;

— CIIOCOOHOCTH TOHHUMATh NMPHUHLHUIBI YCTOHYMBOCTH U NMPOAYKTHUBHOCTH >KHBOH
NpUpOIBI, MyTH €€ H3MEHEHHs I0J BIMSHHEM aHTPOMNOIECHHBIX (aKTOpPOB,
CIHOCOOHOCTh K CHCTEMHOMY aHaJIU3y TIJIO0ANBHBIX SKOJIOTHYECKUX Mpobiem,
BOIIPOCOB COCTOSIHHMS OKpYXKalomieid cpeibl M paldOHAJBHOTO HCHOJIb30BAHUA
IPUPOIHBIX PECYPCOB;



— yMeHHe O00OCHOBBIBAaTh MECTO M pOJib OMOJIOTHYECKUX 3HAHUH B NMPAKTHYECKOU
JeATEeNbHOCTH JIIOJIeH, pa3sBUTHH COBPEMEHHBIX TEXHOJOTHMH; ONPENEIATh KUBBIC
oOBEKTHl B TIPUPOZE; MPOBOAUTH HAOIOJEHUS 3a DKOCUCTEMaMH C ILENBIO0 HX
ONHUCaHHS U BBIABICHUS €CTECTBEHHBIX ¥ AaHTPOITOT€HHBIX U3MECHEHUH; HAXOAUTh U
aHAJIM3MPOBATh HHPOPMALMIO O KUBBIX 00BEKTAX;

— CMOCOOHOCTH PUMEHSATh OMOJIOTHYECKHE U DKOJIOIHYECKHE 3HAHUS U1 aHAIM3a
IPUKJIaTHBIX TpobieM X034HCTBEHHON e TENbHOCTH;

— CMocOOHOCTh K CaMOCTOSITEIBHOMY HPOBEICHHUIO HCCIENOBAaHMi, MOCTaHOBKE
€CTeCTBEHHO-HAYYHOTO  OKCIIEPUMEHTa, HCIONb30BaHUIO HHGOPMALMOHHBIX
TEXHOJIOTHIA IS pelIeHHs HAyYHbIX U MpodecCUOHaANbHbIX 3a/1aY;

— CIIOCOOHOCTh K OIIEHKE JTHYECKUX AacClleKTOB HEKOTOPBIX HCCIEAOBaHUN B
obnacty 6MOTEXHONIOrHH (KIIOHHPOBaHHE, HCKYCCTBEHHOE OILIOJJOTBOPEHHE);

* NPEOMEMHbIX:

— ¢(hOpMHPOBAHHOCTD MPEICTABIECHUN O POITH U MeCTE OMOJIOTHU B COBPEMEHHOM
HAy4YHOM KapTHHE MMpa; IOHMMaHKe poJik OHMONOTHH B POPMUPOBAHKMHK Kpyro3opa
U (YHKLHMOHAIBHOM rpaMOTHOCTH U1 PELICHUs IPAKTHYECKMX 33134,

— BJIaJilcHHE OCHOBOIIOJIAralOlIMMU TMOHATHSAMU MU IIPEICTaBICHUSIMH O >XHUBOH
IIpUpOJiE, €€ YPOBHEBOM OpraHM3alMi M 3BOJIOLMH; YBEPEHHOE I10/Ib30BaHHE
OHOJIOrHYECKOM TEPMUHOJIOTHEH U CHUMBOJIUKOM;

— BlaJeHHe OCHOBHBIMH METOJIaMH HAy4YHOI'O IMO3HAaHUs, HCIOJIB3YEMBIMH IIPH
OHOJIOTHYECKHX HCCIEOBaHUSIX MKHUBBIX OOBEKTOB M 3KOCHCTEM: ONHCAHHEM,
H3MepEHHEM, NMPOBeAeHUEM HaOJIIOIeHU; BBISBIIEHHE U OLIEHKAa aHTPONOre€HHBIX
U3MEHECHHUN B IPUPOJAE;

—  cOpMHPOBAaHHOCTh YMEHHH OOBACHATH pe3yNbTaThl OHOJOTrHYECKHX
SKCIIEPUMEHTOB, pellaTh dJIeMeHTapHble OMOJIOTHYECKHE 3a/1a4H;

— C(OPMHPOBAHHOCTH COOCTBEHHOH MO3MIMHU 110 OTHOIIEHUIO K OHMOIOrHYecKoH
HHGOPMAINH, OJTy4YaeMOi U3 pa3HbIX MCTOYHUKOB, IJO0AJIBHBIM 3KOJIOIHYECKUM
npo6aeMaM U MyTSM HX peLIeHHS.

B pesyisTare u3ydeHus ydyeOHOH HAUCLUIUIMHBI «buonorus» obydarouiuiics
JOJIKEH 3HATD:

e OCHOBHBIE TIOJIOXKEHHS] OHOJIOTMYECKHMX TEOPUH U 3aKOHOMEPHOCTEH:
KJIETOYHOM TEOPUH, 3BOJIOLMOHHOrO YydyeHus, yuyenus B.HM. Bepnaackoro o
O6uocepe, 3axkoHel I. Mengens, 3aKOHOMEpHOCTEH H3MEHYHMBOCTH U
HaCJIEACTBEHHOCTH;

o CTpOeHHE H (YHKIIMOHHPOBaHHE OHONIOTHYECKHX OOBEKTOB: KJIETKH, I€HOB
U XpOMOCOM, CTPYKTYPBI BUIa ¥ IKOCUCTEM;

e CYIIIHOCTh OHONOTrHYECKUX IPOLIECCOB: Pa3MHOXEHHS, OIUIOJOTBOPEHUS,
JNEHCTBUA  HMCKYCCTBEHHOTO W  €CTECTBEHHOro o0TOopa, (GOpMHpOBaHUE
MIPUCTIOCOONIEHHOCTH, TNPOUCXOXKIEHHE BHUIOB, KpYroBOpOT BEIIECTB U
npeBpalleHHe SHEPTUH B KJIETKe, OpraHnu3Me, B 3KocucTeMax u 6uocdepe;

e BKJIaJI BBIAAIOHIMXCA (B TOM YHUCJIE OTEYECTBEHHBIX) YYEHBIX B pa3BUTHUE
OHOJIOrN4ecKor HayKH;

» OMOJIOTHYECKYIO TEPMHUHOJIOTHIO 1 CUMBOJIHKY;

B pe3ynbsTaTe 0CBOCHHS TUCHMILIUHBI O0YUalOIIHICS TOMKEH YMeTh:



¢ OOBACHATH pOJIb OMONOTHH B (POPMHPOBAHHH HAYYHOIO MHPOBO33PEHUS;
BKJIan OWOJIOTHYeCKHX TeOpuid B (OPMHUPOBaHHE COBPEMEHHON €CTECTBEHHO-
Hay4YHOH KapTHUHBI MHMpa; €IWHCTBO XXHBOH M HEXHWBOW MPUPOIBI, POACTBO JKHUBBIX
OpraHM3MOB; OTpHLATENIbHOE BJIHUSHUE AIKOroJis, HUKOTHHA, HApKOTHYECKHX
BEIIECTB Ha SMOPHOHAIBHOE U MOCTIMOPHOHAJIFHOE pa3BUTHE YeJIOBEKA; BIUSHHE
3KOJIOTHYECKUX (aKTOpOB Ha KHBbIE OpPraHU3Mbl, BIUSHUE MYTarcHOB Ha
pacTeHHs, )KHBOTHBIX U YEJIOBEKa; B3aUMOCBS3H ¥ B3aUMOJECHCTBHE OPraHH3MOB H
OKpYyXXarole#il cpensl; MPHYUHBI U (QAKTOPHl 3BOJIOLMU, U3MEHSEMOCTb BHJIOB;
HapylleHHs B pPa3BUTHH OPraHU3MOB, MyTalMM U HX 3HAYEHHE B BOZHUKHOBCHHMH
HACNENCTBEHHBIX 3a00JeBaHMi; YCTOMYMUBOCTH, Pa3BUTHE U CMEHbl 3KOCHUCTEM;
HeoOXOQHUMOCTh COXPaHEHHUst MHOToo0Opa3us BUIOB;

e peuIaTh dJIeMEHTapHble OHOJOTHMYECKHE 3a/la4H; COCTaB/ATh JIEMEHTapHEIE
CXeMBbl CKpELIUBAaHHS M CXEMbl IEPEHOCa BELIECTB M IIepefauyd IJHEPruH B
sxkocucTtemMax (lleMd  IUTAHMS); OIMUCBIBATh OCOOEHHOCTH  BHAOB IO
MOP(OIOTHYECKOMY KPUTEPHIO;

o BBIABJIATH MPHUCTIIOCOOJIEHUS OPraHU3MOB K cpelleé OOMTaHUs, HCTOYHHKU U
HaJIHYHE MYTareHoB B OKpyXamiled cpexe (KOCBEHHO), aHTPOIIOTECHHbIE
HM3MEHEHMS B 9KOCUCTEMAX CBOEH MECTHOCTH;

« CPaBHHMBaTh OHMOJIOrHYECKHE OOBEKTHI: XHMHUYECKUH COCTAaB TeJl JXKMBOU H
HEXUBOH TPHPOILI, 3apoiblliiell 4YelioBeKa ¥ APYrWX >XUBOTHBIX, IPHPOAHBIC
KOCHCTEMBI M arpO3KOCHCTEMBI CBOECH MECTHOCTH; NPOLECCH (€CTeCTBEHHBIH U
HCKYCCTBEHHBIH OTOOp, MoJIoBoe H Gecriosioe pa3MHOXXEHHE) U JejaTh BBIBOIbI U
000011IeHH Ha OCHOBE CpaBHEHHUSI H aHAJIN3a;

e QHAIM3UPOBATh M OLEHHBATh pa3jiM4HblE T[UMOOTE3Bl O CYLIHOCTH,
NPOUCXOXIEHUH KU3HU U YeOBeKa, rIo0aibHble SKOJIOrHYECKHe NpobieMbl U UX
pellleHus, TIOCTIeACTBHS COOCTBEHHOMH NIEATENBHOCTH B OKpYIKaloLIEH cpeae;

e H3y4YaTh H3MEHEHHS B DKOCUCTEMaX Ha OHOJNOTrHYEeCKUX MOJENX;

« HAXOAUTHh HHGOPMALHMIO O OMOJOrMYECKHX OOBEKTaX B PpasIHYHBIX
HCTOYHHKAX (y4yeOHHKAX, CHOpPaBOYHHUKAX, Hay4YHO-NOMYJISAPHBIX U3JaHUAX,
KOMITBIOTEPHBIX 0a3ax, pecypcax ceTd MIHTepHET) U KpUTHYECKU €€ OLIEHUBATh;

HCMOJb30BaTh NPHOOpeTeHHbIe 3HAHHA H YMEHHSl B NPAKTHYECKOH
[AeSiTeIbHOCTH H MOBCeIHEBHOM KH3HHU:

o I cOOMOJEHHs Mep NMpO(QUIAKTUKHA OTpaBICHHWH, BUPYCHBIX W APYTUX
3a6oieBaHU, CTPeCCOB, BpPEAHbIX TMpPHUBbIYEK (KypeHHS, aJKOTOJIH3Ma,
HapKOMaHHWH ); IpaBUJI IOBEICHUs B MPUPOJIHOH cpelie;

o OKa3aHWA MEepBOH MOMOIIM NPH TpPaBMaTHYECKUX, MPOCTYAHBIX M APYTHX
3a00/IeBaHUAX, OTPABICHUAX MHIIEBBIMU MPOIYyKTaMH;

OLIEHKH JSTHYECKHX acCleKTOB HEKOTOpPhIX HMCClieIoBaHHH B 00jacTu
OmoTexHONOruM (KJIOHMpOBaHHEe, UCKYCCTBEHHOE OILIOIOTBOPEHHE)

1.4. Pexomenayemoe KOJHYECTBO YacOB HAa OCBOGHHE MPOrpamMmbl
AHCUMILJIHHbI:

e MakcHMallbHas yyeOHasi Harpy3ka — 39 wyacos;

o o0#3arenbHas ayaguTopHas yueOHas Harpyska — 39 4acos;



2. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHHUILIMHBI

2.1. O6beM yueOHOMH AUCUMILIHHbI H BUABI y4eOHoi#l paboTbl

Bua yueGHoii padoThl TpyaoemMkocTh 4acoB
1 cemecTp
O6mas TpyA0eMKoOCTh 39
AyanTopHas yyeGHas Harpy3ka (Bcero) B TOM 4HcJIe: 18

Jlex1IMOHHbBIE 3aHITHS

[IpakTHueckue 3aHATHS 20

Buja HTOroBOro KOHTpOJIS ;3a4eT 1




HaumeHoBaHue
pa31e/ioB U TeM 3aHATHH

Coaepxkanue yueGHOro matepuaJa,
NpaKkTHYEeCKHE 3aHATHSA H
camocTosiTeibHasi pabora

obyuarwiuxcs

O0beMm
4yacoB

YpoBenn
OCBOEHHS

2

CoaepxxaHHe y4eOHOro MaTepHaJia

BBeneune

Jleknus-npe3eHTauHA CO
BCIIOMOraTeJdbHbLIMH TEXHHYECKHMH

cpeACTBAMH O0YYeHHS

buonorus xak Hayka. Kpatkas ucropus
pa3ButTus 6nonorun. [Ipu3Haku KUBBIX
OpraHu3MoB. MHOroo6pasue JKUBbIX
OpraHU3MOB. Y pDOBHEBasi OpraHu3aLus
KHUBOH NpHpoABI U 3BoNOLUSA. Metonsl
NO3HAHHA XXUBO# npupoasl. Obmue
3aKoHOMepHOCTH Guonoruu. [Ipeamer
u3ydeHus obod1aromero Kypea
«buonorusy», ey U 3ajjlayM Kypca.
W3y4eHne OCHOBHbBIX 3aKOHOMEPHOCTEMH
BO3HUKHOBEHUS, pa3BUTHS U
CyILIECTBOBaHHS )XH3HHU Ha 3emiie U
COBpeMeHHOI1 ee opranusauuu. Poib
Ounojsioru B OpMHUPOBAHUHU
COBPEMEHHOH €CTEeCTBEHHOHAYYHOH
KapTUHBI MHpPa M B MPaKTU4YECKOH
nesrensHocTH moged. CobnoneHue
[paBUJI NOBEIEHUs B IPUPOJIE,
Oepe)kHoe OTHOLIEHHE K
Ouonoruyeckum oObeKTaM (PaCTEHUAM
¥ )KMBOTHBIM U UX COOOIIIECTBaM) U HX
oXpaHa.

JdemoncTpanuu

Buosoruyeckue CUCTEMBI pa3HOTO
YPOBHS: KJIETKa, OpTraHu3M, NOMy AL,
3KOocUcTeMa, brochepa.

Pa3zoen 1. OcHoBbBI
HHTOJIOTHH

Tema 1.1. MeTtoasl
uurogorud. Kierounas
TEOPUS

Copaepxanue yuyeOHOro MmarepuaJia

Jlexuus

Uro takoe knetka. E€ pa3zmepsi. Kakue
METOAbl M MpUOOpH HCHONB3YIOT Iif
U3YYEHHUS KIIETOK.

Coznarenu kiero4yHol Teopuu. Kakosbl
OCHOBHEI€  [OJIO)KEHHSI  KJIETOYHOH




TEOPHU

Tema 1.2.0cobeHHOCTH
XHMHYECKOI'o cocTana
KJjeTkd. Bona u ee pons B
KHU3HEAEATEIbHOCTH
KJIeTKH. MuHepaibHbie
BellleCTBA U UX POJIb B
KJIETKE

Copaepxanue y4eOHOro matepHuaJia

JleknHs-npe3eHTaANHS CO
BCHIOMOraTe/1bHbIMH TeXHHYECKHMH
cpeacTBaMHu 00y4eHHsI

XUMHYECKHE IEMEHThI KIeTKH.
XuUMHUYECKHE BellecTBa KIeTKU. Ponb
BOJbI B KjieTke. CBoiCTBa BOABIL.
MuHepanbpHble BelllecTBa KJIETKH U X
poOJib.

IpakTH4yeckoe 3aHsTHE:2
Krnerka cTpykTypHas €IMHHLIA JKUBOTO.

Copepxanue yueOHOro MaTepHaa

Tema 1.3. Opranudeckue
BEILIECTBA. YTUIEBOJABI U UX
POJIb B )KU3HEAEATENHOCTH
KJIeTKU. JIunuasl U ux poJib
B )KM3HEAEATEIbHOCTH
KJIETKH.

Jlekuusi ¢ HCNOIbL30BaAHHEM
HATJISIAHBIX oco6ui. YTIIeBOIbI U UX
knaccudukaius. OyHKUUHU YTIEBOAOB.
Jlunuae! 1 ux knaccupuxaums. PyHKIUH
JTUNUIOB

IpakTuyeckoe 3ansTHE: 3
MoHo, aucaxapuabl, NOJHCaXapUbl.
Jluru i1, KaccupuKalus.

Tema 1.4, Ctpoenue u
GbyHKUMH GenKoB.
depMeHTHI

Coaep:xanue yueGHOro matepuaJjia

Jlekuusa. benku M HX  CTpOEHHUE.
Knaccudukanus Oenkos. YposHU
opraHu3allid  OENKOBOM  MOJIEKYJIbI.

Oynkuun  OenkoB. CsoiictBa OenkoB.

Henarypauus 6enka.

Tema 1.5 . HyxiienHossie
KHCJIOTBI

U UX pOJIb B
KU3HEIEATEIBHOCTH.

Coaepxanue y4e6HOro MaTepHasia

Jlexuus. HykinenHoBble KMCIIOTHI U MX
tunbl. Crpoenue JJHK u PHK. Tune:
PHK




Ilpalc'mqeclcoe JaHATHE!
OpraHuqecxne BCHICCTBA KJICTKH.

Tema 1.6.Ctpoenue
3YKapHOTUYECKOMN KJIETKH.

Conep)lcalme y‘ICGHOFO MaTepHaia

Jlexuua. buonornueckre MeMOpaHsI.
Oprasounasl kKieTkd. KietouHoe sgpo.
XpoMOCOMBI, CTpOeHHE, GYHKIHH.

IIpakTuueckoe 3anaTHe: OpraHoubl
KJIETOK 3yKapHoOT.

Tema 1.11.Bupycol

Coaepxanue y4eOHOr0 MaTepHaJia

Jlexnusn

. Bupycsl. CpaBHeHHMEe HEKJIETOYHBIX U
KJIETOYHBIX (OPM KHU3HH.
Hemoncmpayuu

Buner  BupycoB. CrpoeHue  BHpYyca
tabayHoi Mo3auku. Criup.

IIpakTyeckoe 3aHATHE:8
Bupycse. CtpoeHue Bupycos.

Tema 1.12. Ilutanue

CoaepxaHue y4eOHOro MaTepHaJa




KJIICTKH

Jlexkuus C HHTEPAKTHBHOM
npe3eHTAIIHEH

CriocoObI TATaHUS.

Hemoncmpayuu

IlpencraBurenu aBTOTPO(HBIX 51
reTepoTpoHBEIX OPraHU3MOB

Tema 1.13.00MeH BelecTB
B KJIETKE

Coaepxanue yueOHOro MaTepuaa

HpodaemHuas JeKIHA ¢

HHTEPAKTHBHOH

npe3enranuei. ['omeocras,
TUIACTHYECKUHN M dHepreTuyeckuii ooMeH.

MeTtaboiu3m
JleMOHCTpalusi HarJasAHOTO rnocoous
" OOMEH BELLIECTB B KJIETKE

Tema
1.14. DHepreTH4eCKHii
oOMeH oOMeH

Coaepxanue y4e0HOro marepmuaJia

Jlexuus:

DHepreTuyeckuil 0OMeH B KIETKE.
Jlnccumunsaus. DTansl
HEepPreTHYecKoro ooMeHa:
MMOATOTOBUTEJIbHBIN, 6€CKUCIOPOIHBIH,
KHMCIIOPOJAHBIN

JeMOHCTpauMs HarJsIHOro NocoOus
"JTansl 3HEPreTuYecKoro oomeHa"

IlpakTHueckoe 3ansiTHe: I TMKOIU3,
IbIXaHHe.

Tema 1.1. )KuzneHHBIH
LIMKJI KIIeTKH. [enenue
KJIeTKU. Muto3

Coaeprxanue y4eOHOro MaTepHaJia

HpakTHueckoe 3ansitue:12
Murto3. buonorudeckas pojib MUTO3a.

Tema
1.5. OmonoTBOpeHue

HpaKTH‘ICCKOC 3aHsiTHe: Buasl
OIJIOJOTBOPEHHUA.




Tema
1.6. UnavBuayanbHOE
pa3BUTHE.

[IpakTHyeckoe  3aHATHE: OHTOIEHE3.
Tunel OHTOTr€He3a. Ilepuone
OHTOreHe3a. 3apoiblllieBO€ pa3BUTUE
OpraHM3MOB. OTalbl 3MOPHOHATBHOIO
pa3BUTUS MIIEKOMUTAIOLIUX.
B3aunmopeiicteue yacTen
pa3BHBAIOLLErocs 3apoAbllia.

[TocToMOprOHaNBbHBIN MEPHOL.
CxoacTBo 3apofsilied 1 SMOpHOHaIbHAS
IOUBEPreHIMs IIPU3HAKOB.

Tema 1.7 Hctopus
Pa3BUTHS [C€HETHKH.
I'uOpugonoruyeckmii METox

IIpakTHYecKkoe 3aHATHE:
3akonsl Mennens. MoHorubpuasoe ,
IUrHOpUIHOE CKpELBaHHE.

Tema 1.8 3axkoHOMEpHOCTH
HACJEeICTBEHHOCTH U

IIpakTHYeckoe 3aHATHE:
HN3menunBoCTh. BUBI H3MEHYUBOCTH.
MoaudukaHoHHAs U HAaCJEACTBEHHAs

U3MEHYUBOCTH n3MeHYuBocTh. HopMa peakiuu.
MyTanuu.
| IlpakTHyeckoe 3aHATHE: CENCKIHMS.
Tema INonumnonaus ¥ oTajgeHHast
4.1. OcCHOBHbIE METOABI rubpuausanus. McKkyccTBeHHbBIN
CENeKLHH U MmyTtareHe3. buorexnonorus. I'ennas
OHOTEXHOJIOTHH uHxeHepus. Kiietounast mHxeHepHs.

Tema 5.9. Bo3HUKHOBEHHE
KU3HHU Ha 3eMiie

IIpakTH4eckoe 3aHATHE:
BO3HHKHOBEHHWE XHU3HU Ha 3emiie.
['uroTre3sl 0 NPOUCXOXKIEHUHU KHU3HU
(kpeallnoHU3M, rMIoTE3a
CaMONPOU3BOJIBHOIO 3apOXKACHHS
YKU3HH, TUNIOTE3a IaHCTIEPMUH, THIIOTE3a
OHOXMMHMYECKOH IBOJIIOLINH).
CoBpeMeHHbIE NPeICTaBIEHHS O
MIPOUCXOXKIEHHUH XKU3HU (THIIOTE3a
aOMOTreHHOr 0 3apOXKAEHHUS KU3HH)
JleMoHCTpauys HarjasAHbBIX HOCOOUH.

Tema: DBonouus
6unocdepsl.

IIpakTnyeckoe 3anaTHe: KOMIOHEHTHI
6unocdepsl. DyHKIMY )KUBOTO BelieCTBa

NuddepeHIMpOBaHHBIN 3a4ET:

Bcero:

39 yacos




1.Honuesa A.IO. buosorus. Bech mikonbHbI Kypc B cxemax u Tabaunax. — M.,
2019.

2. JIyxatkun A.C., Pyuun A.b., Cunaesa T.b. u gp. buonorus ¢ ocHoBamu
SKOJIOTHHU: YU4eOHHK [UIS CTy.. YUpeXXJeHUui Beiciiero. oopasoBanus. — M., 2018.
3.Mamonros C. I'., 3axapos B. b., Koznosa T. A. buonorus: ydyebuuk m1s cTya..

4.Huxurunckas T.B. buonorus: kapMaHHblid cmpaBoynuk. — M., 2019
5.CuBornazos B. WM., Aradonosa WU. b., 3axaposa E. T.buonorus. O6mas
ouonorus: 0a30BbIi YpOBEHb, 10—1 lxnacc.—M., 2019

6.CyxopykoBa JI. H., Kyumenko B. C., MBanoBa T. B. buonorus (6a3oBbiii
ypoBeHs). 10—11 knacec. — M., 2019
3asiu buonorus 2021r.

UHTepHeT-pecypcebi:

1. http://www.ebio.ru/OnexTpoHHslil yueOHHK 1o 6uonorun. Ilpeacrapnens
pa3/ie)ibl: 00TaHHKa, 300JI0THsl, aHaTOMHUs, 001ast 6HOJIOTHs, SKOJIOTHS.

2. http://evolution.powernet.ru/ Teopus 3BOJIIOLKH KaK OHA €CTh: MAaTEPHAJIBI 110
reopuu Guooruveckoi sposmonuu. [IpencraBnensl pa3nuvHbIE MAaTEPHAIEI,
MOCBSAIEHHBIE TEOPUN OHONOTHYECKOHN IBOJIOLHUH.

3. www. window. edu. ru (EnuHoe okHO IoCcTymna kK o6pa3oBaTeibHbIM pecypcam
MutepHera no 6MOI0run).

4. www.znanium.com- caiiTa HHCTUTYTa
5.wk.com /idbiorepetitor

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEFHOM
JAACIIMILINHbI

KoHTposib M oOLEHKa pe3ynbTartoB OCBOEGHUS Y4eOHOM AMCLMILIMHBI
OCYLIECTBJII€TCA IpernojaBaTejleM B TNPOLECCe MPOBEIEHHS MPaKTHYECKHX
3aHATHH ©W J1abOpaTOpHbIX pabOT, TECTUPOBaHUS, a TaKXKe BbIIOJHEHHUA
o0yJarouMMHUCS HHAUBHYJIbHBIX 3aJaHU#, IPOEKTOB, UCCIIEI0OBaHUM.
KoHTpo/Ib M  OLIeHKA pe3yJbTaTOB OCBOEHHS JUCUMIUIMHBI OCYINECTBIIAETCS
mpernofaBaTelieM B Ipollecce MPOBENEHUS  MPaKTHYECKUX 3aHATHH U
nabopaTopHbIX pabOT, NPOMEXYTOYHOIO KOHTPOJIBHOTO TECTUPOBAHUS, & TaKXKe
BEITIOJIHEHUS 00YYalOIUMHCS MHIUBUAYANBHBIX 3alaHUi, pedepaToB.

Koabt popmupyembix 00muX ®opMbl U
PesyabTarthi A popmupy S p
KOMIleTeHUH i MeTOAbI
o0yueHus
KOHTPOJIS H
(ocBOEHHbBIE YMEHMH,
OLIEHKH
YCBO€HHbIE 3HAHHA)
pe3yibTaTOB



http://www.ebio.ru/%25d0%25ad%25d0%25bbe%25d0%25ba%25d1%2582po%25d0%25bd%25d0%25bd%25d1%258b%25d0%25b9
http://evolution.powemet.ru/
wk.com

obyuenus

3HAHHUA:

- OCHOBHBIE MOJIOXEHHUS
OHOJIOTHYECKUX TEOpHH
U 3aKOHOMEPHOCTEH:
KJIETOYHOM TEOPHH,
3BOJIFOLIMOHHOIO
yueHusi, ydeHus B.W.
BepHaackoro o
o6uocdepe, 3axonsr I
Mennens,

OK-2, OK - 4, OK-5, OK-6,
OK-08

ITpomexcyTouHoe
TECTHPOBaHUE.
IIpoBepka
TeTpajy.

Y CTHBIH o11poc.

3aKOHOMEPHOCTEN
H3MEHUYHUBOCTH 7}
HacCJIeICTBEHHOCTH;
- CTpPOEHHE u | OK-2, OK-4, IIpoBepka
(GYHKIMOHUPOBaHHE OK-5, TEeTpajH.
OMONOrHYECKHX IIpoBepka
00BEKTOB: KJIETKH, JOMAIIHHX 33]1a4.
TEHOB H  XPOMOCOM, OueHuBaHue
CTPYKTYphl BHAa M TIPaKTUYECKUX
9KOCHUCTEM; pabor.
[IpomexyTouHbI#
KOHTPOJIb.
- cymHocts | OK-2, OK-3, OnenuBaHHe
OUOJIOTHYECKUX OK-4, OK-8, MPaKTUYECKUX
IIPOLIECCOB: OK-9 3aJaHUM.
Pa3MHOXEHHUS, [TpomexxyTouHBIH
OIUIOJOTBOPEHHUS, KOHTPOJIb.
JeUCTBUS DpoHTANBHBI U
HUCKYCCTBEHHOIO U UHIUBUY aTIbHBIN
€CTECTBEHHOI'0 0TOOpa, onpoc
dhopMupoBaHHe ITposepka
NpUCTOcODJIEHHOCTH, TeTpajH.
NPOUCXO0XKIEHHE BUIOB, IIpoBepka
KpyroBOpOT BEILECTB H JOMAIITHUX
NpeBpailicHie SHEpPruu 3aiaHMi.
B KJIETKE, OpraHu3Me, B Pabora c
IKOCHCTEeMax u y4eOHUKOM.
6uocdepe;
- Bxian seigarommxcs | OK-1, OK-3, YcTHBI ompoc.
§:! TOM yucie | OK-04, OK-9 ITpoBepka
OTE€YECTBEHHBIX ) TETpaaH.
yYeHbIX B pa3BUTHE 3amura
OHOJIOTHYECKOI HAYKH; pedepaTos.




HaCJEeACTBEHHBIX
3a00JIeBaHHIi;
YCTOWYUBOCTD,
pa3BUTUE MU  CMEHBI
DKOCUCTEM;

HE0OXO0IUMOCTD

COXpaHEHHUs

MHOroo0pasusi BUJIOB;

- pemats | OK-2, OK-3, OrnennBanue
3JIeMEHTapHbIe OK-4, OK-08, OK-9 IIPaKTUYECKHUX
OHoNOrUYECKUE 3a4a4H; 3alaHUM.
COCTaBJIATh ITpomMexxyTOYHBIH
3JIEMEHTApHBIE  CXEMBI KOHTPOJIb.
CKpELNBAHUA U CXEMBI ITpoBepka
IepeHoca BEUIECTB H TeTpaau.
nepefavyd dSHEPIUM B [IpoBepxa
9KOCHCTEMAxX (uernu JIOMalITHUX
IIUTaHUA); OIMCHIBATH 3alaHMi.
0COOEHHOCTH BHIOB IO

Mop(donoruueckomy

KPUTEPHIO;

- BeIABIATH | OK-4, OK-5, OneHuBaHue
IPUCTIOCOOIEHUS OK-6 MPaKTUYECKUX
OpraHu3MOB K cpexe 3alaHUiA.
oOuTaHHA, HCTOYHUKH OpoHTANBHBIN U
¥ HaJli4le MyTareHosB B WHIMBUAYJbHBIN
OKpyJKalouel  cpene onpoc
(KOCBEHHO),

aHTPOINOreHHBIE

U3MEHEHU B

AKOCUCTEMAX cBoei

MECTHOCTH;

- cpaBHuBath | OK-2, OK-3, @poHTAIBHBIN U
Ouosoruyeckue OK-5, OK-6 WHIUBHAYJIbHBINA
OOBEKTBI: XUMHYECKHt onpoc.

COCTaB Tell JXUBOU M Brinonsenue
HEeXUBOH PUPOJEI, IIPaKTUYECKUX
3apoabIlIeHd YeIOBEKa U 3aJlaHUM.
JIPYrux XXHUBOTHBIX,

NpUPOAHbBIE

9KOCHUCTEMbI u

arpo3dKOCHCTEMBI CBOEH
MECTHOCTH; HPOLECCHI
(ecTeCTBEHHbIN )




HCKYCCTBEHHBIH OTOOD,
[I0JIOBOE M Oecriojoe
Pa3sMHOKEHHE) U
flejaTh  BBIBOJBI H
0000111eHHsT HAa OCHOBE
CpaBHEHHS H aHAJIH3a,

- a”ayusupoBatb u | OK-2, OK-3, YcTHBIH onpoc.
oneHuBarh pasnuuseie | OK-4, OK-8 IIpocMoTp
FMIIOTE3bl O CYLIHOCTH, aHaJu3
NPOUCXOKIEHUH KU3IHU BUJIeo(UIbMA.
H YyeJI0BeKa,

rinobanbHble

HKOJIOTHYECKHE

npo0eMbl 7} 170:¢

pelleHysi, MOCIeACTBHSA

coOCcTBEHHOM

HeSATETbHOCTH B

OKpY>Kalolleu cpexe;

- u3ydarp u3meHenus B | OK-1, OK-3, Beinonnenue
9KOCHUCTEMAax Ha | OK-05, OK-9 MPaKTUYECKUX
OHOJIOTHYECKUX 3a/laHuH.
MOJEJAX;

- Haxoauth | OK-4, OK-5, Pa6ora
uHpopmaluio o | OK-6, OK-08 JUTEepaTypou,
OHOIOrHYECKHUX HHTEPHEeT-
o0beKkTax B pa3IUYHBIX MCTOYHUKAMHU.
HCTOYHHKAX YcTHBIN onpoc.
(y4e6HHUKaX,

CIIpaBOYHHUKAX,

HAY4YHO-TIOMYJISIPHBIX
U3JaHUSAX,
KOMIIBIOTEpHBIX 0a3ax,

pecypcax ceTu
HUHtepHer) %}
KPHUTHYECKH ee
OILICHUBATb.

KOHTpOJ]bHO-OlleHO'-lele cpeacrea




Paznen 1. Yuenue o KiieTke
3A/IAHME (BHeayauTOpHasi CaMOCTONATE/IbHasE pabdora) Nel
TEKCT 3ATAHUWS:

1. IToaroroBka pedepara 1o TeMe:

OpraHdyecKHe BelECTBAa PACTUTENbHOW KJIETKH, AOKa3aTeNbCTBA HX
HaJU4Msl B pacTeHUH. BuTaMuHbl, pepMEeHTbl U FOPMOHBI U UX POJb B
opranusme. HapymieHus npu Mx HeJJOCTaTKe ¥ U30BITKE.
[TpokapHOTHYECKHE OPraHH3MBI U HX POJIb B OHOIIEHO34aX.

IpakTHYyeckoe 3HaYeHHe MPOKAPHOTHYECKUX OPraHU3MOB (Ha IpHMepax
KOHKPETHBIX BUJOB).

KneTka SyKapuOTHYECKHX OpraHu3MoB. MeMmOpaHHBIH IpHHLHUI €€
OpraHu3alyuy.

CrpykrypHOe U (QyHKLMOHAIBHOE pa3jIM4ynie PACTHTENbHOM U XMBOTHON
KJIETOK.

MHUTOXOHAPHM KaK 3JHepreTHYeckWe CcTaHuuu Kiaerok. Craauu
3HEpPreTH4YeCcKoro oOMeHa B pa3INyHbIX YAaCTSIX MHTOXOHIPHH.
Crpoenne 1 GyHKIUH pubOCOM M UX poJib B OMocHHTE3e Oerka.

Snpo xak LHEeHTp yHpaBlIeHUs HKH3HEAEATEIBHOCTBIO KIETKH, COXPaHEHHs
H [IepeIavr HAC/eACTBEHHBIX IPH3HAKOB B IIOKONEHHUSX.

KneTo4yHass Teopus CTpoeHusi opraHusMoB. Mcropus u coBpeMeHHOe
COCTOSIHHE.

2. HapucoBaTrh cxeMbl CTPOEHHS PaCTHTEIbHON U )KMBOTHOM KJIETOK U OCHOBHBIX
OpraHOMIOB KJIETKH.
3. M3yueHue Bompoca POTOCHHTES U XEMOCHHTES.

YciioBHS BbINOJIHEHHSA 3aJJaHHA

1.

Mecto (Bpems) BHINOJHEHHMS  3aJaHWs’ 3aJaHHe  BBINOJHAETCA  BO

BHCAYIUTOPHOC BPEMA

2. MakcuMabHOE BpeMs BBIIIOJTHEHHUS 3aJaHuUs: 60 MUH.
3. Bbl MoXkeTe BOCIIO/Ib30BaThCs_y4eOHUKOM, [NI00AIbHON CEThIO

Il ka/1a olieHKH 00pa3oBaTelbHbIX JOCTHKEHHI:

Kputepuu :
- yMeHHEe CPOpMYITHPOBATH LieJIb pabOTHI;

- yMeHHe noo0paTh Hay4HYIO JINTEPATypy IO TEME;
- IOJIHOTA ¥ IOTUYHOCTH PACKPBITHS TEMBI;

- CaMOCTOATEIBHOCTh MBIIUICHHS;

- CTUJIUCTHYECKAs IPaMOTHOCTH H3JIOKEHHS;

- KOPPEKTHOCTh BHIBOJIOB;

- IPaBUJIBHOCTH O)OPMIIEHUS paOOTHI.

Kpurtepuu oLicHKHU:

Ol€HKa «OTJIMYHO) BBICTABJISACTCS o6yqa10meMyc;I, €CJIN BBITIOJIHCHBI BCC

BBIIICTICPCYHCIICHHBIC Tpe6oaamm K U3JI0XKCHHIO, O(bopMJIeHI/HO, )51
npeaCcTaBJICHUIO paGOTLI

OLICHKa «XOpOoLI0» BBICTABJIACTCA 06y11a10meMyc;1, €CJIKM OOITYILIEHBI

HEe3Ha4YUTeIIbHbIE MOTPEIIHOCTH B 0()OPMIICHHH H NIPEACTaBICHUH PabOTHI.



- OlIeHKA «yJOBJIETBOPUTENIHLHOY» BHICTABIIAETCS 00ydaroleMycs, eCiu
JOIyIIEHBl HE3HAYNUTEIbHBIE NIOTPEIIHOCTH B COAEPXKaHUH, OPOPMIICHHH U
NpeJCcTaBIeHUH paboTEHL.

- OlieHKa «HEYIOBJIETBOPUTENIEHOY» BRICTABIIAETCS 00y4daloEeMycsi, eCIu
npeacTaBieHHas paboTa He COOTBETCTBYET TPEOOBaHUSM.

TEKCT 3AJAHHWSA:
1. Ipouecc HHANBHAYAJILHOIO Pa3BHTHS OPraHH3Ma - 3TO:

OHTOreHe3
MHTO3
aMMTO3
Meiio3

R g

2. TkaHnbIo HA3LIBAIOT:

1. xoxuiyy nyka

2. rpymnmy KJIeTOK, CXOJHBIX IO CTPOEHHIO U BBIIOJIHSIOIIMUX
onpeaeneHHyo QyHKIHIO

3. MSKOTH SIrOJbI

4, mKkypky apOy3a

3. BejikH - 6MOJIOrHYecKHe MOJHMEPbl, MOHOMEPAMH KOTOPbIX SIBJSIIOTCH

1. xupsl

2. (epMeHTSHI

3. aMMHOKHCJIOTBI
4. yrneBozsl

4. Muro3 - cnoco0 fesleHNs IyKAPHOTHYECKUX KJIETOK, NPUH KOTOpPOM:

1. o6pa3yroTcs MONOBbIE KIETKH

2. no4YepHHE KJIETKH MOJMy4YaroT FeHETHYECKYIO HH(POPMAIHIO TaKyIO XKe,
KaK B fipe MAaTEPUHCKOH KJIETKH

3. U3 JUIUIOWAHOM KIIETKH 00pa3yloTcs rariongHbe

4, obpasyertcs 3uUrora

5. Camoe pacnpocTpaHeHHOe HEOPraHHYecKoe coeHHEeHHEe B JKHBbBIX
OpraHm3max

Hox
KaJIbLIMH
BOJia
MarHui

= e



3. B a’poOHBIX
13. DHeprernueckuii oOMeH - ITO Npouecc:

1. temoperynsiuun

2. OKHCJIEHHS OpPraHHYeCKHX BEIUECTB KJIETKH C OCBOOOXKAEHHEM
SHEPruu

3. GuocuHTe3a

4. ynmaneHus )XHJIKHUX IPOAYKTOB pacrajia

14. UMMYHOJIOTHY€ECKYI0 3alIIHTy Oprain3ma obecrne4HBalor:

pa3iuyHble BELEeCTBa

ocoOble OeNKH KPOBH - aHTUTENA

yriieBobl

O€eJIKH, BBIIIOJIHAIOLME TPAHCTIOPTHYIO (PyHKIIUIO

SEANRE

15. HacaeacrBenHnas nHpopmauus y 6akTepuil XpaHHTCS B

XpoMocomax
sqpe
pubocomax
LU TOILIa3Me

g TN DR

16. M3 ckoabkHX (a3 cocTOUT MUTO3?

2
. 4
.3

W N =

17. Kaxablii BUJ pacTeHHii H )KHBOTHBIX XapaKTepH3yeTcH onpeae/leHHbIM H
AOCTOSIHHBIM YHCJIOM

r'eHOB
XpOMOCOM
KJIETOK
OpraHouJOB

B

18. Kak Ha3bIBalOT COCTOSIHHE MEXAY ABYMSA MHTO3aMHu?

HHTepdazoin
npodazoit
MeTtadasoit
aHagazoi

by paa® o

19. Kak Ha3biBaeTcs nepBas ¢pasa aejeHus sapa?



aHadaza
tenodaza
Meradasa
npodaza

cad N e

20. DHepreTH4YecKHMH "'cTAHUHAMH'" KJIETKH SABJIAIOTCH

JIH30COMBI
puboCcoMBbI
MHTOXOHJIPUH
LU TOIIa3Ma

B

21. IIpsimoe geteHHe KJIETKH, BCTPE4aIolleecs TOJbKO Y NPOCTeHIINX,
Ha3bIBaIOT

OHTOIr'€HE3
MHTO3
aMHTO3
meiio3

pll g~

22. HazoBHTe npouecc 00pazoBaHus ’KHBbIMH OPraHH3MaMH OPraHHYeCKHX
MOJIEKYJI H3 HEOPraHHYeCKHX 3a cYeT JHEPrHH COJTHEYHOr0 CBeTa

1. puccuMHUIALIMS
2. racTpynsuus
3. aCCUMMIAIIHNA
4. dortocunres

23. OcHoBHasi 0cO0EHHOCTH CTPOeHHN OakTepui

OTCYTCTBHE XPOMOCOM
HaJIMYHE LUTOILIa3Mbl
OTCYTCTBUE TKaHeH
OTCYTCTBHE f1/Ipa

AW

24. BaxHeiiiei COCTABHOH 4acThI0 KJIETKH ABJIAETCSH

PO
JN30COMBI
BaKyOIlu
UTOIIa3Ma

B

25. Ck0JIbKO NPOLEHTOB KHPA COAEPUTCH B )KMBOTHBIX KJeTKax?

1. 40%
2. 90%



3. 70%
4. 50%

Yc10BHS BbINMOJHEHHS 3aJaHHHA
1. Mecto (BpCMH) BBIIIOJIHEHHUA 3adaHHsA. 3a4aHHUC BBHINOJHACTCA Ha 3aHATHE B

ayAUTOpHOE BpEMS
2. MakcuMansHOE BpeMs BBINOJIHEHHs! 3aIaHHS 30 MHH.
3. Bel MOXeTe BOCIIONB30BaThCS YUEOHHKOM, KOHCIIEKTOM JIEKIIHI

Ilxana oueHkH 00pa30BaTEJbHbIX JOCTHIKEHHI:

ITponieHT pe3ynbTaTUBHOCTH | OneHka ypoBHS OATOTOBKH 6ast
(MpaBUJIBHBIX OTBETOB) (oT™MeTKa) BepOabHbIN aHaAJIOT
90 + 100 «5»-0TIUYHO

80 + 89 «4»- Xopo1io

70+ 79 «3»- YIOBIIETBOPUTEIIBHO

meHee 70 «2»- HEY AOBJIETBOPHUTENILHO

TEKCT 3 HUS:

1. O6meH BeliecTB - 3TO Npouecc:

1. mocTyruieHHe BEIIECTB B OPraHUu3M

2. mpeBpallleHus, HCTIONb30BaHHSA, HAKOIUIEHUS U NIOTEPH BELIECTB
U 3HEPTHU

yAaJIeHHs U3 OpraHu3Ma HerepeBapeHHbIX OCTATKOB

4, ynajeHue XUIKUX IPOJIyKTOB pacnaaa

(98]

2. Kak Ha3pIBalOTCH KEHCKHE NO0JIOBbIE KJIeTKH?

CIepMaTO30UAbI
SIMLIEKJIETKH
IUIALEHTOM
TOPMOHBI

e e

3. Pazmuoxenue - 310:;

CBOMCTBO BCEX XHUBBIX OpraHM3MoOB

npouecc CIHAHUA My)KCKOi;I U )KEHCKOH MOJOBBIX KJIETOK
XKHN3Hb

CIOCOOHOCTE K NMUTAHMIO

ey ade

4. Cx0JIbKO H KaKHe XPOMOCOMBI COAEPXKHT OILIOAOTBOPEHHAN AliieK/IeTKA
yesoBexka?

1. 23 xpoMocoMBlI MaTepu




2. 46 XpoMOCOM, U3 KOTOPbIX 23 XpOMOCOMBI MAaTepy U 23
XPpOMOCOMBI OTLIa

46 xpoMocoM MaTepu

4. TONBKO 23 XpOMOCOMBI OTLIa

W

5. Kakne XpoMOCOMBbI Ha3bIBalOT FOMOJIOTHYHBIMH?

COBOKYITHOCTH XPOMOCOM B IOJIOBBIX KJIE€TKaX
1100ble XpOMOCOMBI AUIIIONIHOrO Habopa

CXOJIHBIE MO CTPOEHHIO U HECYIIHME OJUHAKOBBIE T€HbI
OJMHAKOBBIE 110 (hopme

= R IDEES

6. I'te 06pa3y1oTcs My>KCKHe H0JI0Bble KJIeTKH?

AHleKIeTKax
opraHouaax
ceMeHHHKax
TOPMOHAaXxX

B i) LIRS

7. Kak Ha3bIBaeTcs Npouece CJAMsiHuA sHLeKJIeTKH H cniepMaTo3ona?

pocToM
JleJIeHHe
pa3MHOXEHHUE
OIJIOAOTBOPEHHUE

u Des

8. Kak Ha3bIiBaeTcs npouecc BOCIpoH3BeAeHHs! ceOst MO00HbIX?

yBeJIHYEHHE
pa3MHOXKEHHE
pOXACHHE
OILTIOIOTBOPEHHUE

2w

9. 'eHoTHH dopmMHpYyeTCH NOA BIAHAHHEM:

TOJIbKO YCJIOBHH BHEIIHEHN Cpelbl
TOJIBKO I'€eHOTHIIA

TOJIBKO AESITEIbHOCTH YeJIOBEKA
IreHOTHIIAa ¥ YCIIOBUHM BHEILIHEN CPEbI

= SalS L=

10. OcHoBaTe/1eM COBpeMEeHHOH IMOPHOJIOrHH CYHTACTCH aAKAAEMHK

1. JlomoHOCOB
2. Jlamapk

3. bap

4. BepHaackui



11. C noMob10 KAKHX KJIE€TOK NMPONCXOIHUT 110JI0BOE pa3MHOKeHHe?

TeJew
saaep
raMeT
Ki1yOHel

I W N

12. Ha3zoBHTe ABE (pOPMbI PA3MHOKEHHUA.

JIeJIEeHHE ¥ IT0YKOBaHHe
IIOJIOBOE H Oecrionoe
yepeHKOBaHHE, I0UKOBAHUE
JYKOBHYHOE U YePEHKOBaHHOE

Skl R

YcaoBua BbiNoJAHEHHSA 3ajaHusd
1. Mecto (BpeMﬂ) BBINTIOJTHEHUA 3alaHuA.’ 3aaHUC BBINIOJHACTCA Ha 3aHATHC B

ayJIUTOPHOE BpEMs
2. MakcuMaiibHOE BpeMs BBINOJTHEHHS 3aJaHMUs: 30 MHUH.
3. BeI MOXeTe BOCIIOJIb30BaThCS_y4eOHMKOM, KOHCIEKTOM JIEKLIHN

HlIkaja oueHkH 00pa3oBaTeIbHbIX JOCTHKEHHH:

[TpoluieHT pe3ynbTaTUBHOCTH OueHka ypoBHS NOJArOTOBKH Oasui
(nNpaBUJIBHBIX OTBETOB) (oTMeTKa) BepOasbHBIA aHaor
90 + 100 «S»-OTJIINYHO

80 + 89 «4»- Xopoiio

70 +79 «3»- yAOBIETBOPHUTENBHO

MmeHee 70 «2»- HEYJOBJIECTBOPUTENHHO




