MUHUCTEPCTBO OBPA30OBAHUS U HAYKH
PECIIYBJIMKH JATECTAH

I'ocynapcTBeHHOE 610pKETHOE PO(ecCHOHABHOE
oGpa3oBarensHOe yupexaeHue P/
« UHaycTpHAIbHO — MPOMBIIUICHHBIH KOJUIEDK

PABOYAS ITPOI'PAMMA
OBIIEOBPA30BATEJILHOM YYEBHOM JUCLIATIIMHBI

OVYII .05. BHOJIOI'us

Kox ® HamMeHoBaHHe cnemuagbHocTH/Mpodeccnn:20.02.02  3ammura
Ype3BbIYAHHBIX CHTYAIHAX

|=

KBaJlﬂQllKallnﬂ BBINNYCKHHKA: CIICHHAJHCT 110 3aAIIIATE B qpesl_suqaia‘mux CHTyalnusax

IIpoduias noxyqaemoro odpazoBaHusi: TeXHHYECKHIi

Popma 00yueHHS: OUHAS

Kype 1

2025r



OJOBPEHO

VTBEPXJIAIO

NpeAMETHOH (IIUKIIOBON) KOMUCCHEN 3am. qupekropa no YP
€CTECTBEHHO-MaTeMaTHYECKOTO IIHKIIA

Y latasosa MM.

ITporoxon Nel ot 28.08. 2025 r. Tomuch dUO
[Ipencen; 1. 1D K /
MaromesioBa A.A. A é Y- 2025 .

Oﬁé%mcr, dUO

Pa6oyas nporpamma o6meobpa3oBarenbHol yyeOnoi muctmmimasl - OVII 05 buonorus
paspaborana Ha ocHOBe TpeboBanui-PenepanpHoro 3akoHa ot 29.12.2012 r.Ne 273 —@3
06 obpa3oBanuu B PD.

DeepaIbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOrO CTaHJApTa CpeaHero oomero
o0pa3zoBaHusi, yTBEpXKAEHHOrO npuka3oM MuHoOpHayku Poccum or 07.07.2022 N 535
(3apeructpupoBano B Muniocre Poccun 08.08.2022 N 69570);

¢ y4eToM:-pouiIs ojrydyaeMoro oopa3oBaHusi.

MPUMEPHOM MPOrpaMMbl

PexomeHIanmii 1O OpraHM3alMU TOJy4YeHHs cpeaHero obmero oOpa3oBaHus B
npezieniax OCBOCHHsI 00pa30BaTENIbHBIX MNPOTPaMM CPEJHEr0 INPOPECCHOHAIBLHOTO
obpazoBanusi Ha 0aze ocHOBHOro oOmero oOpa3oBaHus ¢ y4eToM TpeOoBaHUi
(denepalbHBIX TOCY/JapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB W MOJIYy4YaeMOM
npopecCH WIH CHENHATBHOCTH CpEAHEro MNpo(ecCHOHAIBHOrO 00pa3oBaHHS
(pa3zpabortansl JlemapraMeHTOM TIOCYJApCTBEHHOM TNOJHMTHKHA B cepe MOArOTOBKH
pabounx kazapos u J{I1IO Muno6pnayku Poccun coBmectno ¢ ®I'AY «DenepanbHblit
HHCTHTYT pa3BUTHS oOpa3oBanus» (mucbMo JlemaprameHTa TrocyJapCTBEHHOM
MOJIMTUKH B chepe moaroroBku pabounx kaapoB u JIIIO MunoGpuayku Poccuu ot
17.03.2015 Ne 06-259);

Meroauyeckux  peKOMEHJALui no  paspabotke  paboumx nporpamm
o0meobpa3oBarenbHbIX YYEOHBIX MUCHMIUIMH B TMpeAesiaX OCBOCHHS OCHOBHOM
npodeccHOHaIbHON 00pa30BaTEIbHOW NPOrpaMMBI CPEIHEr0 NpodecCHOHATBLHOrO
obpazoBanus (IIIIKPC u IIICC3), pazpaGorannsix Otaenom mnpodeccHoHATBHOro
obpazoBanus MmunucrepcTBa oOpazoBanus u Hayku PecnyOnukm Jlarecrana B
COOTBETCTBHH C paboyMM y4eOHBIM IUIAHOM OOpa3oBaTENbHON OpraHW3alMHi Ha
2025/2026 y4ebubIii roj.

Paspaboruuk: I'amkueBa H.A. yuurens Guonoruu M

N /
Penensentsi: Ucmaunos Y.C. yunrens BbiCIIei KaTeropuu ,/J ﬂ
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1.MACIOPT IMTIPOT'PAMMBI YYEFHOW JUCITATLIIMHBI BUOJIOT WS
1.1. Ob6sacTh NPUMeEHEHHUS POTPAMMBI

Pabouass mporpamma yueOHoi mucturmuHael OVYIL.0S5.buosnorus sBiIsieTcss YacThbiO
oOpasoBarenbHOM nporpammbsl CIIO mnporpamMMbl MOATOTOBKM CHELMAIUCTOB CPEIHErO 3BEHA B
coorBercTBUH ¢ ®I'OC no cnennansuocty 20.02.02 «3amuTa B 4pe3BbIUAHBIX CUTYAIHSIX)

1.2. MecTo OUCUMIUIMHBI B CTPYKType oOpa3oBatejbHOi mporpammbl CIIO mporpammsi
noAroToBku cnenuaancToB cpeanero 3pena (IIIICC3): nucuumnnuna «buonorus» BXOIUT B
00111e00pa30BaTENIbHYIO MOJATOTOBKY U OTHOCUTCS K 00I1€00pa30BaTeIbHBIM AUCIIUTUTHHAM.

[Iporpamma HanpaBiieHa Ha popmupoBanue oomux komnerenuuii (OK):

OK 1 IloHuMarh CyHIIHOCTh W COLMANIbHYIO 3HAYMMOCTh CBOeH Oynymielt mpodeccun,
MIPOSIBIIATH K HEW YCTOMYMBBIA NHTEPEC.

OK 2 Opranu3oBblBaTh COOCTBEHHYIO JAEATEIbHOCTh, ONPEICNIATH METOJbl PEIICHUS
npodeccuoHanbHBIX 33Ja4, OLIEHUBATh UX 3()(HEKTUBHOCTH U Ka4ECTBO.

OK 3 OueHuBarh pUCKH M IPUHUMATD PEILIEHUS B HECTAHIAPTHBIX CUTYALIUSX.

OK 04 OcymecTBisaTh NOMCK, aHAIW3 M OLEHKY HH(QOpMaIMH, HEOOXOAUMOH i
MOCTAHOBKM W pelleHus] Mpo(ecCHOHANBHBIX 33/a4, NPOPECCHOHAIBHOIO M JHMYHOCTHOIO
pa3BUTHSL

OK 05 MW cnonszoBath WHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIE  TEXHOJIOTHH  JJIA
COBEPIICHCTBOBAHUS MPO(PECCHOHABHOMN 1€ TENbHOCTH.

OK 06 PabGorath B KOJJIEKTHBE W KOMaH/E, B3aMMOJICHCTBOBATh C PYKOBOJICTBOM,
KOJUJIEraMH U COLIMAIbHBIMU MTapTHEPAMH.

OK 08 CamocTosTensHO OIpEeAetATh 3aaadu Mpo(ecCHOHATBLHOTO W JUYHOCTHOTO
pa3BUTHS,  3aHUMAThCsl  caMOOOpa3OBaHUMEM, OCO3HAHHO  IUIAHUPOBATh  IOBBIIICHHE
KBaTM(UKAIIIH.

OK 09 OcymecTBisaTe npodeccHoHaTbHYIO ACSITEIBHOCTh B YCIOBUSX OOHOBJIICHHUS €€
LIeJIeH, COJIEPKaHUSI, CMEHbBI TEXHOJIOTHH.

1.3. Heau 1 3a1a4u JMCHUIJIMHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHUSA AU CHUILINHBI:

Copmepxanue paboueit mnporpammbl «buonorus» HampaBlieHO Ha JIOCTHXKEHHE
CIEAYIONIUX LeJe:

* nmnonydyeHue (yHIAMEHTAIbHBIX 3HaHUW o Ouonornueckux cucremax (Kinerka,
Opranusm, [lomymsimus, Bun, Dxocuctema); HCTOPUN Pa3BUTHSL COBPEMEHHBIX MPECTaBICHUN O
KUBOI MpUpOJe, BBIJAIONINXCA OTKPBITUAX B OHOJOTMYECKOW HayKe; poJid OHOJOTHYECcKOMN
HayKd B (OpPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA; METoJax
HAy4YHOTO TIO3HAHMS,

* OBNAJCHHE YMEHHSIMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIBHOCTH JIIO/ICH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; ONpeAeNsATh KHUBble OOBEKTHI B TPUPOJE; NPOBOAUTH HAOMIOACHHUS 32
KOCHCTEMaMU C MENbI0 HMX OIWCAaHUS M BBIABICHUS ECTECTBEHHBIX M aHTPOMOTEHHBIX
W3MEHEHUI; HaXOUTh U aHAIU3UPOBATh MHPOPMALIMIO O )KUBBIX 00BEKTAX;

* pa3BUTHE T[I03HABAaTEIbHBIX HWHTEPECOB, HWHTEUIEKTYaJIbHBIX H  TBOPUYECKUX
CHOCOOHOCTEH OoOyuaronuxcs B IMpolecce U3YYeHHs] OMOTOTMUYECKUX SIBICHUH; BBIIAIOLIUXCS
JOCTHKEHHH  OHOJOTHM, BOIIEAIIMX B  OOIIEYETIOBEYECKYIO KYJNbTYpY; CIOXHBIX U
MPOTUBOPEUYMBBIX MYTEM pa3BUTUS COBPEMEHHBIX HAyUYHBIX B3I[VISIOB, WJEH, TEOpPHi,
KOHIENIUH, TUNoTe3 (0 CYIIHOCTH U TMPOUCXOXKACHUU KHU3HHU, YEIOBEKa) B XOJe paboOThHI ¢
Pa3TUYHBIMU UCTOYHUKAMH HH(OpMAIINH;

e BocmHTaHHWE YyOEXKJAEHHOCTH B HEOOXOAMMOCTH TIO3HAHUS JKMBOW MPHPOJBI,
HE0OXOJMMOCTH PAI[MOHATBFHOTO MPUPOOIIOIB30BaHUs, OEPEKHOTO OTHOLIEHUS K MPUPOIHBIM



pecypcam U OKpyKaromeil cpeae, COOCTBEHHOMY 370pPOBBIO; YBAXECHUS K MHEHHIO OINIOHEHTa
npu 00CYKAEHUU OMOJIOTHUECKUX MTPooIIeMm;
* UCIOJIb30BAaHUE MPUOOPETEHHBIX OMOJOTHYECKUX 3HAHUN W YMEHHH B MOBCEAHEBHOU JKU3HH
JUIA OLEHKHM IIOCJIEJICTBUM CBOEH JAEATEIbHOCTHM (M JAEATEIBbHOCTH JPYrMX JIIOAEH) 10
OTHOIICHHUIO K OKpY’)KaIoLIeH cpele, 3J0pPOBbIO JPYIHX JIIOJeH M COOCTBEHHOMY 3]I0POBBIO;
000CHOBaHUE W COONIOICHNE Mep MPOPUITAKTHKY 3a00JIeBaHN, OKa3aHHE TIEPBOM ITOMOIIU ITPU
TpaBMax, COOIO/ICHHE MTPABHJI TIOBE/ICHUS B IIPUPO/IE.

OcBoenue coepxaHus y4eOHON AUCUUIIMHBL «buosorus» odecrneunBaeT JOCTUKEHUE
CTYJEHTAMH CJIEAYIOLINX pe3yJIbTaTOB:
* IUYHOCMHDBIX .
— ¢(hOpMHPOBAHHOCTh YYBCTBA TOPJIOCTH U YBKEHUS K UCTOPUU M TIOCTHIKECHUSIM
OTE€UYECTBEHHON OMOJOrMYECKON HayKH; MPEACTABICHUS O EIOCTHON €CTECTBEHHO-
Hay4HOW KapTHHE MUPA;
— TOHUMAaHWE B3aMMOCBSI3M W B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAyK, WX BJIHMSHHUS Ha
OKpY>KaloIllyI0 Cpeay, SKOHOMHUYECKYI0, TEXHOJIOTHYECKYI0, COLUAIbHYIO U 3THUYECKYIO CQephl
NeSITEIbHOCTH YEJIOBEKA;
— CHOCOOHOCTb MCIOJIb30BaTh 3HAHUSI O COBPEMEHHOW €CTECTBEHHO-HAY4YHOM KapTHHE MUpa B
oOpa3oBarenbHON U TPO(PECCHOHATBHOMN ACSITEIBHOCTH; BO3MOKHOCTH
MH(POPMAIMOHHOM CpeIbl 1711 00ecTIeueHUs MPOAYKTUBHOTO CaMO00pa30BaHuUs;
— BJIAJICHUE KYJIBTYpOH MBIIIJIEHUS, CIOCOOHOCTh K OOOOIIEHWI0, aHaNu3y, BOCIPHITHIO
nH(popManuy B 00JaCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE LIEIH U BHIOOPY MyTel ee TOCTHKEHUS
B npodeccroHalbHOM cdepe;
— CHOCOOHOCTh PYKOBOJICTBOBAaTHCS B CBOEW JI€ATEIHHOCTH COBPEMEHHBIMU MPHUHLUIIAMU
TOJIEPAHTHOCTH, JIMAlora U COTPYIHUYECTBA; FOTOBHOCTh K B3aMMOJEWCTBHUIO C KOJUIETaMH,
paboTe B KOJJICKTHBE;
— FOTOBHOCTbH HCITOJIb30BATh OCHOBHBIE METObI 3alIUTHI OT BO3MOXHBIX MOCIEICTBUN aBapHid,
KatacTpod, CTUXUIHBIX OCICTBUIA;
— oOsamanve HaBbIKaMH 0Oe€30mMacHOM pabOThl BO BpeMsl MPOEKTHO-HCCIEIOBATEIBCKON |
AKCMEPUMEHTAJILHON JESTeIbHOCTH, MTPU UCIIOJIb30BaHUU JIaOOPATOPHOTO 000PYI0BAHMUS,
— CIIOCOOHOCTH UCIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOM
NEeSITeIbHOCTY M TOBCEAHEBHOW >KM3HU IS COOMIOACHUS Mep NpO(UIAKTHUKU OTpPaBIICHUH,
BUPYCHBIX M JPYruX 3a00JI€BaHH, CTPECCOB, BPEAHBIX MPUBBIUEK (KYpEHHS, aJKOTOJIU3Ma,
HAapKOMAaHMH); IPABUJI IOBEJICHUS B IPUPOIHOM cperie;
— FOTOBHOCTb K OKa3aHHIO MIEPBOI OMOIIM TP TpaBMax, MPOCTYAHBIX U APYTUX 3a00JIeBaHUSIX,
OTpaBJICHUSIX MHUIIEBBIMU POAYKTAMU;
* MemanpeomMemHolx:
— OCO3HaHME COIMAIBbHON 3HAYMMOCTH CBOEHl mpodeccun/crnennaibHOCTH, OOsagaHue
MOTHBAIMEH K OCYILIECTBICHUIO MPOGECCHOHATBHOMN AeATEIbHOCTH;
— MOBBIIIEHUE UHTEJUICKTYAIbHOT'O YPOBHS B MPOIIECCe U3YUEeHUS OMOTOTHYECKUX
SIBJICHUM; BBIIAIOUIUXCS JOCTUKEHUN OHOJIOTHH, BOIIEIIUX B OOIIEUEIOBEUYECKYIO KYIbTYpY;
CIIOKHBIX M TIPOTUBOPEYUBBIX MyTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UACH, TEOPHId,
KOHIENIUH, TUnore3 (0 CYIIHOCTH M IMPOUCXOXKICHUHU >KU3HH, YEJIOBEKa) B XOJe paboThl C
Pa3TMYHBIMU UCTOYHUKAMH HH(OpMAIINH;
— CIOCOOHOCTb OPraHU30BBIBATh COTPYJHUYECTBO €AMHOMBIIUICHHUKOB, B TOM YHCIE C
MCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIIOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;
— cmocoOHOCTh TOHUMATh MPUHIMITBI YCTOWYHUBOCTH U MPOTYKTUBHOCTH SKUBOW MPUPOABI, TYTH
€e U3MEHEHHUsI MOJ1 BIUSHUEM aHTPOMOTeHHBIX (PAKTOPOB, CIOCOOHOCTh K CUCTEMHOMY aHAIU3Y
rJ100AbHBIX  3KOJIOTMYECKMX MpoOJieM, BOIPOCOB COCTOSHHUS OKpYXaromled cpelnsl U
PaIMOHATIBFHOTO UCIIOJIB30BAHUS TPUPOIHBIX PECYPCOB;
— yMeHHE 00OCHOBBIBATh MECTO M POJIb OMOJIOTUYECKUX 3HAHUI B MPAKTUYECKON AEITETbHOCTU
MO, pPa3BUTHH COBPEMEHHBIX TEXHOJIOTUH; OMpENeNsaTh >KUBbIE OOBEKTHI B MPUPO/IE;



MIPOBOJINTH HAOIOICHUS 32 IKOCUCTEMAMHU C IIENIbI0 UX OTIMCAHMS U BBISIBICHUS €CTECTBEHHBIX U
AHTPOTIOTEHHBIX M3MEHEHMIT; HAXOUTh M aHATH3UPOBATH UHPOPMAITUIO O KUBBIX O0HEKTAX;

— CITIOCOOHOCTh IPUMEHSATH OMOJIOTUYECKHIE U DKOJIOTUYECKUE 3HAHUS /ISl aHAITN3a

MIPUKJIATHBIX TPOOJIEM XO3SIMICTBEHHOH JIeATEIHbHOCTH;

— CcnocOoOHOCTh K CaMOCTOSTEIbHOMY IPOBEICHHIO HCCIEIOBAHUM, MOCTAHOBKE €CTECTBEHHO-
HAyYHOTO OKCIIEPUMEHTA, HCIOJIH30BaHNI0 HWHPOPMAIIMOHHBIX TEXHOJOTHA JUIS PEIICHUS
Hay4HBIX U IPO(PEeCCUOHATBHBIX 3a/1a4;

— CIIOCOOHOCTh K OIIGHKE J3THYCCKUX aCIeKTOB HEKOTOPBIX HCCICIOBaHWK B o0nacTu
OMOTEXHOJIOTHH (KIIOHHPOBAHKE, NCKYCCTBEHHOE OILIOIOTBOPEHUE);

* HPEOMEMHBIX:

— c(hOPMHUPOBAHHOCTH MPEACTABICHUI O POJM U MECTe OHMOJIOTMH B COBPEMEHHOW HAyIHOU
KapTUHE MHpPA; IOHUMAaHUE POJH OHOJOrHH B (JOPMUPOBAHHMU KPYro3opa W (PYHKIHOHATHHOU
TPaMOTHOCTH IS pEIISHUS TPAKTUUECKHUX 3a/1a4;

— BIIQJICHUE OCHOBOIIOJIATAIONIUMHU TOHATHSAMHU W TIPEJICTABICHUSIMH O XUBOW MpPUPOJE, €e
YPOBHEBOM  OpraHu3allii ¥ DBOJIIOIMH; yBEPEHHOE  TIOJIb30BAaHUE  OHMOJOTUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHWE OCHOBHBIMHM METOJIaMU HAYYHOT'O TMO3HAHUS, UCTIOIB3YEMbIMU TTPU OMOJIOTHYECKUX
HCCTIEOBAHUSAX JKUBBIX OOBEKTOB M OSKOCHUCTEM: OINHCAaHUEM, H3MEPEHHUEM, IPOBEICHUEM
HaOJFIOZICHUI; BBISBIICHHE U OIICHKA aHTPOTIOT€HHBIX

W3MEHEHU B IPUPO/IE;

— c(OpMHUPOBAHHOCTh YMEHHUN OOBSICHATH PE3yJIbTaThl OMOJOTUUECKUX YKCIICPUMEHTOB, peliaTh
3JIeMEHTapHbIEe OUOJIOrMYECKHE 3a/1auH;

— c(OpMHUPOBAHHOCTH COOCTBEHHOW MO3UIIMU IO OTHOIIEHUIO K OMOJIOTUYECKOW WH(POpPMAIINH,
MOJTy4aeMO# U3 pa3HbIX HCTOYHUKOB, TJIOOATBHBIM YKOJIOTHIECKUM

npo6iieMaM U MyTSAM UX PEIICHHUS.

B pesynprate wm3yueHus ydeOHOM ~— aucnuIuiMHBL - «buonorms»  oOywarontuics
JIOJKEH 3HATh:

e OCHOBHBIE TIOJIOKEHHUSI OMOJIOTHYECKUX TEOPUM U 3aKOHOMEPHOCTEH: KICTOYHON TEOPUH,
IBOJTIOIIMOHHOTO yueHus, ydeHuss B.M.Bepnanckoro o Owocdepe, 3axonsr ['.Menmens,
3aKOHOMEPHOCTEN N3MEHYMBOCTH M HACIEICTBEHHOCTH;

e CTpOoeHHE U (PYHKIHOHHPOBAHUE OUONIOTHUYECKUX O0BEKTOB: KIETKH, TEHOB U XPOMOCOM,
CTPYKTYpPBI BUJA U SKOCHUCTEM,;

e CYITHOCTh OMOJIOTMYECKMX IPOILECCOB: Pa3MHOXKEHUS, OIUIOJOTBOPEHUS, HCHCTBUS
UCKYCCTBEHHOTO ¥  €CTECTBEHHOro  or0opa, (OpMUpOBaHHE  IPUCIOCOOIEHHOCTH,
MIPOUCXOXKACHUE BHUJIOB, KPYTOBOPOT BEIIECTB U MPEBPAILICHNE SHEPTUU B KIIETKE, OPraHu3Me, B
aKocucTeMax u ouocdepe;

e BKJIAJ] BBIJAIOIIUXCS (B TOM YHUCJIE OTEYECTBEHHBIX) YUCHBIX B pa3BUTHE OUOJIOTMYECKOM
HayKU;

e OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO M CHMBOJIHKY
B pe3ynbrare ocBOeHUS AUCUUIIIMHBI O0YYAIOIIUIICS T0JKEH YMETh!

¢ OOBSCHATH pONb OuoMorud B (HOPMUPOBAHMM HAYYHOTO MHUPOBO33PEHHUS; BKIIAJ
OMOJIOTMYECKUX TeOpHil B (hopMHpOBaHHE COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MHPA;
€MHCTBO >KMBOM U HEXKUBOM MPHUPOABI, POACTBO KUBBIX OPraHU3MOB; OTPULIATEIILHOE BIUSHUE
QJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha AMOPHOHAIBHOE U MOCTIMOpPHUOHAIBHOE
pa3BUTHE YEJIOBEKa; BIUSHHE HKOJIOTUYECKUX (PAKTOPOB Ha JKUBBIE OpPraHU3MBI, BIHSHUE
MYyTareHOB Ha paCTE€HHUs], )KUBOTHBIX U YEJIOBEKA; B3aUMOCBA3U U B3aMMO/IEHCTBUE OPTraHU3MOB U
OKpYKarolle cpeibl; MPUUMHBI U (PaKTOPHI IBOJIOIUHU, U3MEHSEMOCTh BHJIOB; HapyUICHUS B
pPa3BUTUU OpPraHMW3MOB, MYTAllMM M HMX 3HAUY€HHE B BO3HUKHOBEHUU HACIEACTBEHHBIX
3a00NeBaHU; YCTOWYMBOCTh, PAa3BUTHE M CMEHBI JKOCHCTEM; HEOOXOJIUMOCTh COXpPaHEHUS
MHOT000pa3us BUJIOB;



e pelIaTh 3JEMEHTapHble OHOJOTMYECKHE 3a/adM; COCTABJIATh 3JIEMEHTAPHBIE CXEMBbI
CKpCIIMBAHHUS W CXEMbI TEPEHOCA BEHIECTB M TMEpeJadyd dSHEPruu B HKOCHCTeMax (Ienu
MUTAHUS); OMUCHIBATH OCOOCHHOCTH BUIOB IO MOP(OIOTHIECKOMY KPHTEPHIO;

e BEISIBIISITH MIPUCIIOCOOJICHHUST OPTaHW3MOB K Cpele OOUTAaHWS, UCTOYHUKA H HATUYHC
MyTareHOB B OKpY’Kawollel cpene (KOCBEHHO), aHTPOIOIE€HHbIE HU3MEHEHHUS B SKOCHUCTEMAaX
CBOCH MECTHOCTH;

e CPaBHUBATh OMOJIOTUYECKHE OOBEKThI: XMMUYECKUM COCTAaB TEN >KMUBOM WU HEKUBOU
MPUPOMBI, 3apOJbINICH YeOBEKA W JIPYTUX JKUBOTHBIX, TIPUPOJHBIC OSKOCUCTEMBI U
arpoO’KOCUCTEMBI CBOEW MECTHOCTH; TPOIECChl (E€CTECTBEHHBI W HCKYCCTBEHHBIM OTOOD,
MOJIOBOE M OECIoJIoe Pa3sMHOXKEHHUE) M JIaTh BBIBOIBI U O00OOIECHUS Ha OCHOBE CPaBHEHUS U
aHaJn3a;

e AHAIM3UPOBATH M OLICHUBAThH PA3JIMYHBIC THIIOTE3bI O CYITHOCTH, TIPOUCXOKICHUH KU3HH
U 4esioBeKa, Ti100anbHble SKOJOTHYECKHE MPOOJIEMBI U UX PEIIeHHUs], OCIEICTBUS COOCTBEHHON
JIEATEIIBHOCTH B OKPYXAIOIIEH Cpeae;

e U3yYaTh U3MCHECHHS B YKOCHCTEMAaX Ha OMOJIOTHICCKIX MOJICIIAX;

e HAXOAWTh WHQPOPMAIMIO O OWOJOTHYECKUX OOBEKTaX B PA3IUYHBIX HCTOYHHKAX
(yueOHUKaAX, CIIpaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX H3IaHMIX, KOMITBIOTEPHBIX 0a3ax, pecypcax
cetn VIHTepHET) U KPUTUUYECKU €€ OICHUBATH;

HCIO0JIL30BATH NMPUOOpPETEHHbIE 3HAHUSI U YMEHHSI B MPAKTHYECKOW TeTeJIbHOCTH U
MOBCEeIHEBHOM KU3HU

e Ui coONIoIeHUss Mep MPO(UIAKTUKKA OTPaBJICHUN, BUPYCHBIX U JAPYTUX 3a00JI€BaHUH,
CTPECCOB, BPEIHBIX MPHUBBIUEK (KYpPEHHS, AIKOTOJU3Ma, HAPKOMAHWM), MPABWI TOBEICHUS B
MPUPOIHOM Cpee;

e OKa3aHUs TIEPBOM IMOMOIIU MPU TPABMATHUECKUX, TPOCTYTHBIX M APYTHUX 3a00JICBAHUSX,
OTpaBJICHUSIX MUIIEBBIMU POAYKTAMU;

OLICHKM JTHYECKHUX acCIEeKTOB HEKOTOPHIX HCCIEeNOBaHUN B 00jacTu OMOTEXHOJOTHUU
(KTOHMpPOBaHKE, UCKYCCTBEHHOE OIJIOIOTBOPECHHE)

1.4. PexkoMeHnayemMoe KOJIMYECTBO YACOB HA 0CBOEHHE MPOrpPaMMbl IUCIUIIHHBI:
e  MaKcHMallbHas yueOHas Harpy3ka — 39 4acos;
e o0s3arenbHas ayIUTOpHAs yuyeOHas Harpy3ka — 33 4acos;



2. CTPYKTYPA U COJIEPXKAHUE YUYEBHO! JUCLATTJIVHBI
2.1. O0beM yueOHOI IMCUMIVIMHBI M BU/ABI Y4eOHOH padoThl

Buj yueOHoii paboTbl

AyauTopHas yueOHasi Harpy3ka (Bcero) B TOM YHCJIe: 33
JIeXxuMOHHBIE 3aHATHS 12
[IpakTrueckue 3aHATHS 20
CamocrosTenbHas paboTa 6
JuddepeHunpoBaHHbIN 3a4eT 1
HUTOIO: 39




2.2. TEMATHYECKHWMH IJIAH U COAEPKAHUE YYEFHOU JUCHUTILJIAHBI

«BUOJIOT' USI»

HaunumenoBanue
pa3aesioB M TeM 3aHATHI

Coaep:kaHue y4eOHOro MaTepuaJa,
NPaKTHYECKHUe 3aHATHSI U CAMOCTOATEIbHAS
pabota o0yuyaonuxcs

Oo0nLeM
4acoB

YpoBennb
OCBOEHUS

1

2

4

Conep:xaHue y4eOHOro Marepuasa

BBeaenune

Jleknusi-npe3eHTanus co BCIOMOrarebHbIMHU
TeXHUYEeCKMMM CpeIcTBaMu 00y4eHHUs
buonorus xak Hayka. KpaTtkas ucropus pa3sutus
6uonoruu. [Ipu3Haku )KUBBIX OPraHU3MOB.
MHoroo6pasue JKUBbIX OpraHU3MOB. Y POBHEBAs
OpraHu3alus »KUBON NPUPOIBI U IBOJIFOLUS.

Metob! o3HaHus )XKUBOU pupoabl. O0mmue
3aKOHOMEpHOCTH Ononoruu. [lpenmer usyueHus
obobmaroniero kypca «buonorus», 1emu u
3a7a4M Kypca. 3ydeHne OCHOBHBIX
3aKOHOMEPHOCTEN BOSHUKHOBEHHSI, PA3BUTHS U
CYyILIECTBOBAHUS KU3HU HA 3eMJI€ U COBPEMEHHOMN
€€ OpraHu3aluH.

CamocrosiTeqibHas padora:

Ponb Ouonoruu B opMHUpPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U B
MPAKTUYECKOU NESITETbHOCTH JIIOICH.
CobmroieHne npaBuil MOBEACHUS B IPUPOJIE,
OepeKHOE OTHOIIEHNE K OHMOJIOTMYECKUM
00BbeKTaM (pacTEHUSM U KUBOTHBIM U HX
COOOIIECTBaM) U UX OXpaHa.
JdemoHcTpauunu

buonoruueckue cuctemMbl pa3HOTO YPOBHS:
KJIETKA, OPTaHu3M, MOIMYJISIHS, SKOCHCTEMA,
ounocdepa.

Pa3zoen 1. OcHOBBI IUTOJIOTHH

Tema 1.1. MeTOBI LIUTOJIOTHH.
Knerounas Teopus

Cojep:kaHue y4e0HOro MmaTepuaJja

Jlexknus

Uto Takoe kierka. E€ pazmepnl. Kakue meToab
U IpUOOPHI UCTIONB3YIOT IS U3YUYEHUS KIIETOK.
Co3parenu  kierouHod  teopuu.  KakoBbl
OCHOBHBI€ IOJIOKEHHUS KIETOYHON TEOPUHU

Tema 1.2.0cobeHHOCTH
XHMHYECKOI'0 COCTaBa
kIeTku. Boia u ee ponb B
JKU3HEAEATENHLHOCTH KIIETKH.
MunepasnbHbIe BEIIECTBA U UX
pOIb B KIIETKE

Conep:xanue y4eOHOro Marepuasa

Jlekuus-npe3eHTanus co
BCIIOMOTaTeJIbHBIMH TEXHHYECKHMH
cpeacTBaMu 00y4YeHH s

XUMHYECKUE DIIEMEHTHI KIICTKH. XUMHYICCKHE
BEIECTBA KJIETKU. PolIb BOJIBI B KJIETKE.
CaoiicTBa Boabl. MuHepasbHbIE BELIECTBA
KJIETKH U UX POJIb.




IIpakTnueckoe 3ansTHE:2
Kitetka cTpykTypHas eAMHHIA 5KUBOTO.

Conep:xanue y4eOHOro Marepuasa

Tema 1.3. Opranuueckue
BEILIECTBA. YTJIEBOJABI U UX POJIb B
KU3ZHEACITCIBHOCTH KICTKHU.
Jlunuapl 1 UX PoOJIb B
KU3ZHEICITCIIbHOCTH KIIETKHU.

JIeK1us ¢ UCI0JIb30BAHUEM HATJISIIHBIX
nocoomii. YTiieBobl U UX KIacCU(PUKAIIHSL.
@yHKIMHU yIIIEeBOAOB. JIMIUABI U UX
knaccudukanus. OyHKIUA JTUITHIOB

IIpakTnueckoe 3ansiTue: 3
MoHo, nu-,nonucaxapuasl. Jlummael,
KJ1accupuKaIus.

Tema 1.4. Ctpoenue u QpyHKINUU
6enkoB. DepMeHTHI

Conep:xaHue y4eOHOro Marepuaja

Jleknus. benku 51 150 CTPOCHHUE.
Knaccugukanus 0enkoB. YpoBHU OpraHU3aluu
O0enkoBoil  Mosekynbl. @DyHKIMH ~ OENKOB.
CaoiicTtBa O6enkoB. [lenatypamms 6enka.

Tema 1.5 . HykienHoBbI€ KUCTOTBI
U UX POJIb B )KU3HENIEATEIBHOCTH.

Conepxanue y4e0HOro MaTepuaJia

Jlekuusi. HykinenHOBbIE KMCIOTHI U UX THIIBI.
Crpoenne JIHK u PHK. Tunsr PHK

IIpakTnyeckoe 3ansiTue: OpraHnvecKue
BEIIECTBA KJIETKH.

Tema 1.6.CtpoeHue
9YKapUOTHYECKOMN KIETKH.

Copep:kanue y4eOHOIro MmaTepuaJja

Jleknusi. buonornueckre MeMOpaHBbI.
Opranouipl kaeTku. Kinerounoe sapo.
XpOMOCOMBI, CTpOeHHUE, QYHKIIH.




IpakTuueckoe 3ansitne: OpraHou bl KICTOK
9YKapHOT.

Tema 1.11.Bupycsl

Conep:xanue yueOHOro Marepuaja

Jlexkuus
. Bupycol. CpaBHeHUE HEKJIETOUHBIX U
KJICTOYHBIX (DOPM JKH3HHU.

Camocmoamenvnasa paboma:
Bunet BupycoB. Crpoenue Bupyca TabadyHOMN
mo3auku. Crumg.

IIpakTHueckoe 3ansTue:8
Bupycel. CtpoeHne BUpyCoOB.

Tema 1.12. IIutanue KiIeTKH

Copep:kaHue y4eOHOro Mmarepuaja

Jleknus ¢ MHTEPAKTUBHOM Npe3eHTaAlM el
CriocoObl TUTaHMUSL.

Hemoncmpayuu

[IpencraBuTenn aBTOTPOGHBIX M TETEPOTPOPHBIX
OpraHU3MOB

Tema 1.13.00MeH BelecTs B
KJIETKE

Conep:kaHue y4yeOHOro marepuaJja

IIpoGaemMHast _ JieKIMsI ¢ HMHTEPAKTHBHOM
npe3eHTamuei. 'omeocras, MIacTHYECKUH H
SHEPTreTUYECKHii oOMeH. MeTaboau3m
JemoncTpanus HarsiiHOro mocobus " OOMeH
BEIIIECTB B KJICTKE

Tema 1.14. DHepreTuyeckuii
oOMeH oOMeH

Conep:xanue y4eO0HOro Marepuasa

Jlexust:

DHepreTudyeckuii OOMeH B KIIETKE.
Juccumunsanus. DTanbl SHEPTETUUECKOTO
oOMeHa: OIrOTOBUTENbHBIN, OECKUCIOPOIHBIN,
KHUCIIOPOJHBIN

JleMoHCTpaNUs HATJISITHOTO TOCOOus "DTarbl
SHepreTUdeckoro ooMena"

IIpakTuyeckoe 3anAaTHE: [ TMKOIU3, IBIXaHUE.




Tema 1.1. XKu3sHeHHBIN UK
KJeTKu. JleieHue KIEeTKH.
Muto3

Conep:xanue y4eOHOro Marepuaja

IIpakTnueckoe 3ansiTne: 12
Muro3. brosornueckas pojap MUTO3a.

Tema 1.5. OmogoTBOpeHue

IIpakTuyeckoe 3anaTHE: BHibl
OIUIOJIOTBOPEHHUSL.

Tema 1.6. UnauBuyansHoe
pa3BuUTHE.

[Ipaktuueckoe 3anarue: OHroreHes. Tumbl
oHTOreHesa. [lepuonpl oHTOreHe3a. 3apobIIeBOE
pa3BUTHE OPraHU3MOB. OTambl SMOPHOHAIBEHOTO

pa3BUTHSI MJIEKOMMTAOIIMX. B3aumopnencTsue
qacTen Pa3BHBAOIIETOCS 3apoJipIia.
[TocTaMOpHOHANBHBIN EPUOI.

CxoxctBo  3apojbllieili W AMOpUOHATBHAs

JAUBCPICHI A ITPU3HAKOB.

Tema 1.7 Hcrtopus pa3Butus
TeHETHUKH.
I'uOpunonoruueckuit MeTo

IIpakTuyeckoe 3anATHEe: 3aKOHBI MeH eI,

Tewma 1.8 3akoHOMEpHOCTH
HaCJIEICTBEHHOCTU U
WU3MEHYHUBOCTH

[TpakTrnueckoe 3ansatue: 3MeHUMBOCTH. Bus
M3MEHYUBOCTH. MoaudukanmoHHas u
HacJeACTBEHHas N3MEHYMBOCTh. HopMa peakuuu.
MyTauum.

Tema 4.1. OCHOBHEIE METOIBI
CEJIEKIINU U OMOTEXHOJIOI U

IIpakTnyeckoe 3ansitue :CeleKkuus.

[Tonumnnouaus u oTAaNEeHHAs THOPUIN3AIHS.
HckyccTBeHHBIN MyTarene3. buorexnomorus.
I'ennas umxenepus. Kinerounas nH>KeHepHs.

Tema 5.9. Bo3uukHoBeHue
’KA3HU Ha 3emiie

IIpakTueckoe 3ansitue: Bo3HUKHOBEHME
KU3HU Ha 3emiie. [ UmoTesbl 0 MpOUCX0XKICHUN
KU3HU (KpeallnoHU3M, TUIIOTe3a
CaMOIIPOU3BOJIBHOTO 3aPOXKACHUS KU3HHU,
TUI0TEe3a MaHCIEPMUH, TUIIOTe3a OMOXUMUYECKOM
IBOJTIOINN).

CamocrocrosiTtesqibHast padora:

CoBpeMeHHbIE ITPEACTABICHUS O IPOUCXOKICHUN
®u3HU (THUIOTE3a a0MOT€HHOT0 3apPOXKICHHUS
*u3HH) JleMOoHCTpalus HarasAHbIX TOCOOHH.

Tema: DBomrorus Ouocdepsi.

IIpakTHyeckoe 3ansaTHe: KOMITOHEHTHI
ouochepsl. OyHKIMH KUBOTO BEIIECTBA

JuddepeHnpoBaHHbIN 3a4eT:

Bcero:

39 yacoB




3.YCJOBHUS PEAJM3BAIIUU IMTPOI'PAMMBI YUEBHOM JUCIIUITINHBI
3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPHAJbHO-TEXHUYECKOMY O0ecre4eHH 0
peanu3anuu JUCIUNIUHBI

Peanuzanus yueOHON AUCHUTUIMHBI TpeOyeT HAIM4Ms Y4eOHOM ayAUTOPUU:
-110Ca/I0YHbIE MECTA CTY/ICHTOB;

pa60qee MCECTO IIPCIIOAaBaTCIIA;

pa60qa;1 MCJIOBasg JOCKa,

,ZLCMOHCTpaI_[I/IOHHHﬁ CTOI,

HarjasaaHbIC ocoous (y‘-IeGHI/IKI/I, OINIOPHBIC KOHCIICKTBI-IIJIAKATBhI,

KapTO4KH, pa3naT0quH"4 JUIAKTHYECKUM MaTrepuall, CHpaBOqHLIﬁ MaTepI/IaJ'I).

KOMIIJICKT y‘{e6HO'MeTO,Z[I/I‘{eCKI/IX IMOCOOuI Mo 6I/IOJ'IOFI/II/I;

CTEHIBI,

nabopaTopHoe 000pynoBaHME (MHUKPOCKON M MHKpomnpenaparbl, Mojaens JIHK,
rep6apuii, 1abopaTropHas IocyJa U XUMHYECKUE PEaKTHUBBI)

BHUICOMATCpUAJIbI

Texnuueckue cpeocmea 0Oyyenuysl.

Hoyt0yx



. MYJIbTUMENUIUAHBIN IIPOEKTOP.
3.2. UupopmannonHoe odecnieuenne o0ydyenusi. (Ilepeyenb pekomMeHayeMbIX y4eOHBIX
u3aanuii, UHTepHeT-pecypcoB, A0NOTHUTENbLHON JTUTEPATYPbI).
OcHOBHbIE HCTOYHUKH:
1.Kamenckuit A.A. buonorus. O6mas Owomorms. 10-11 xm.: yueOnuk /Ilog pem. A.A.
Kamenckuit, E.A. KpukcynoB, B.B. [Ilaceunuk.- M.: [poda, 2020.- 368 c.
2.benses JI.K., Heimmun ['.M., Ky3uenosa JI.LH.u np. buonoruss (6a30Bblii ypOBEHB).
10xnacc.—M.,2021.
JlonoJHUTeIbHbIEe HCTOUHUKH:
1.NMonueBa A.}O. buonorus. Bech mkonmpHBIH Kypc B cxemax M Tabmumax. — M., 2022
2.Jlyxatkun A.C., Pyuun A.B., CunaeBa T.b. u ap. buonorus ¢ ocHOBaMu 3KOJIOTUU: YUEOHUK
JUIS CTYJ. YYpEeKIeHWH Bbicul. oOpazoBanus. — M., 2019 3.Mamonror C. I'., 3axapos B. b.,
Koznoa T. A. buonorust: yueObnuk mist cryid.. 4. Hukutunckas T.B. buonorus: xapMaHHBIM
CIIPaBOYHHK. — M., 2019 .
5.Cusornazos B. U., Aradounosa U. b., 3axaposa E. T. buonorusi. O6mas Ouonorusi: 6a3oBbIit
YPOBEHb, 10—11xmacc.—M., 2020
6.Cyxopykosa JI. H., Kyumenko B. C., VBanosa T. B. buonorus (6a3oBsiii ypoBens). 10—11
Kkimacc. — M., 2019
3asi buonorus 2021r.

HNuTepHeT-pecypcebl:

1. http://www.ebio.ru/2neKTpoHHBIN yueOHUK 110 Ononoruu. [IpencraBieHb
pasnensl: 00TaHWKA, 300JI0THs, AaHATOMHUS, O0IT[asi OMOJIOTHSI, SKOJIOTHS.

2. http://evolution.powernet.ru/ Teopust 3BOIIONNHN KaK OHA €CTh: MaT€PHAJIBI 10
TEOPUH OMOJOTHYECKOM 3BONIONHU. [Ipe/icTaBIeHbI pa3InYHbIC MaTePHAIIBI,
MTOCBSIIIICHHBIC TEOPUH OMOIOTUYECKOI IBOITIONNH.

3. www. window. edu. ru (EnuHoe okHO TOCTyIa K 00pa30oBaTeIbHBIM pecypcam
WNHTepHeTa o 6UoI0run).

4. WWWw.znanium.com- caiita HHCTHTYTa
5.wk.com/idbiorepetitor

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHHUIIIUHBI

KoHTposib W oOIlCHKAa pe3yJbTaTOB OCBOCHHS YyYE€OHOH JUCHUILIMHBI OCYIICCTBIISAETCS
MpenoaBaTelieM B TPOIECCe NPOBEIACHUS NPAKTUYCCKUX 3aHATUH M J1a0OpaToOpHBIX padoT,
TECTUPOBAHHUS, a TAK)KE BBIMOJHEHUS OOYYAIOIIUMHKCS WHIUBHIYAIbHBIX 3a/JIaHUM, TPOCKTOB,
HUCCIIeJOBAHUN.
KoHTpoJib 1 o1eHKa pe3ybTaTOB OCBOEHHUS JUCLHUIUIMHBI OCYLIECTBIIAETCS MPENOIaBaTeNIeM B
Mpoliecce MPOBEIEHUS MPAKTUYECKUX 3aHATHH U J1a00paTOpHBIX padoT, MPOMENKYTOUHOTO
KOHTPOJIBHOTO TECTHPOBAHMS, a TAaKKE BBHIMOIHEHUS OOYYAIOIIMMUCS WHAWBHYaTbHBIX
3aaHuil, pedeparos.

PesyabTarsl 00yyeHus Koab1 popmupyembix 00mmx ®opMbI U METOALI
(ocBOCHHBIC yMEHHH, KOMIIeTEeHIUH KOHTPOJISl U OLEHKH
YCBOCHHBIC 3HAHHUS) pe3yJbTaToOB 00y4eHHs




3HAHUA:

- OCHOBHBIE MOJIOKCHUS
OMOJIOTHYECKUX  TEOpHA |
3aKOHOMEPHOCTEM:  KIETOYHOMN
TEOPHH, HBOJIIOI[IOHHOTO
YYEeHHs, y4YeHUs B.1.
Bepnagackoro o Ouocdepe,

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

IIpomexxyTounoe
TECTUPOBAHUE.
IIpoBepka TeTpanu.
YcrHblil onpoc.

3aKOHBI T. Mennens,
3aKOHOMEPHOCTEN
W3MEHYUBOCTH "
HACJICJICTBEHHOCTH;
- CTPOEHHE u | OK-2, OK-4, IIpoBepka TeTpanu.
(YHKIIMOHUPOBaHUE OK-5, IIpoBepka  goOMamHMX
OMOIOrMYECKUX 0OBEKTOB: 3a;ad.
KJIETKH, TE€HOB U XPOMOCOM, OueHnBaHue
CTPYKTYPHI BUJIAa U DKOCHCTEM; MPaKTUYECKUX PaboT.
IIpomexxyTOUHBIN
KOHTPOJIb.
- cymHOocTh Omonormdeckux | OK-2, OK-3, OrneHnBanue
IIPOLIECCOB: pasmHoxenus, | OK-4, OK-8, MIPAKTUYECKUX
OTUIOJIOTBOPEHHS, nericteusa | OK-9 3aIaHuH.
HUCKYCCTBEHHOTO u ITpomexxyTOUHBIH
€CTECTBEHHOI'0 orbopa, KOHTPOJIb.
dhopmupoBanue OpoHTaTBHBIN u
MPUCTIOCOOJIEHHOCTH, WHAUBUAYATbHBIN
MIPOUCXOXKICHHE BU/IOB, orpoc
KpyTrOBOpPOT BEIIECTB u [TpoBepka TeTpaay.
MpeBpaleHNe SHEPIUH B [IpoBepka  mOManIHUX
KJIETKE, OpraHu3Me, B 3aJaHuH.
IKOocUcTEMax u buocdepe; PaboTa ¢ yueOHHKOM.
- Briman Bepawmuxcs (B tom | OK-1, OK-3, VYcrHblii onpoc.
yucie otedecTBeHHBIX) ydeHbX | OK-04, OK-9 [TpoBepka TeTpamu.
B pa3BUTHE OHOJOTHYECKOU 3amuta pedeparos.
HaYKH;
- ounonornueckyr | OK-2, OK-4, [TpomexxyTouHoe
TEPMUHOJIOTUIO U CUMBOJIUKY. OK-5, TECTHUPOBAHUE.
JIukTanT o
OTpeeNeHUSIM.
YcTHBIN onpoc.
YMEHHS:
- 00bacHATH ponb Omonoruu B | OK-3, OK-4, OK 08 [IpoBepka TeTpanu.
dbopMUpoBaHHUH HAy4YHOTO [IpoBepka  JOMAaIIHHUX
MHPOBO33PEHUS; BKJIaJ] 3aaHui.

OMOJIOTUYECKUX  Teopuil B
(dbopMHpOBaHME  COBPEMEHHOM
€CTECTBECHHO-HAYYHON KapTHHBI
MHUpPa; €IMHCTBO JKUBOH H
HEXHUBOM MpUPOABI, POACTBO

KHNBBIX OpraHnu3MoOB;
OTpULATCIIBHOC BIIUAHUC
AJIKOI'OJIA, HHMKOTHHA,

OuenuBanue
NPaKTUYECKUX padoT.
ITpomexkyTOUYHBIH
KOHTPOJIb.
@poHTaIBHBIN u
VH/IMBUTy aJIbHBIH
orpoc.

PaboTa ¢ yueOHHKOM.




HAapKOTUYCCKUX BCIICCTB Ha

IMOPUOHATILHOE "
NOCTAIMOPHOHAILHOE — Pa3BUTHE
YeJIOBEKa, BJIMSIHUC

HKOJIOTHYECKUX (HaKTOpOB Ha
JKUBbIE€ OpraHU3Mbl, BIIMSHUE
MyTareHoB Ha pacTeHusl,
KUBOTHBIX u 4eJI0BEKa;
B3aMOCBSI3U U B3aUMOJEHUCTBHE
OpraHu3MOB M  OKpY>Karouieu
Cpelbl; MPUYMHBI U (HAKTOPHI
9BOJIIOLUH, U3MEHSEMOCTh
BUJIOB; HapylIeHHs] B pa3BUTUU
OpraHM3MOB, MYyTallUM M HX
3HaY€HWE B BO3HUKHOBEHUU
HACJICICTBEHHBIX 3a00JIeBaHUI];
YCTOMYHMBOCTb,  pa3BUTHE U
CMEHBI IKOCUCTEM;
HE00X0MMOCTh COXpaHEHHUS
MHOT000pa3us BUJIOB;

- penrarb JJIEMEHTapHbBIC
OUoJI0rNYecKue 3aJa4u;
COCTaBJIATh JJIEMEHTapHbIC

CXEMBbI CKpEIIUBAHUS U CXEMBI
MepeHoca BEeILeCTB U Mepenaun
SHEpruu B B3KOcUCTeMax (Lenu

OK-2, OK-3,
OK-4, OK-08, OK-9

OueHuBanue
MPaKTUYECKUX
3aJaHuH.
ITpomexxyTOUHBIH
KOHTPOJIb.
IIpoBepka TeTpay.

MUTaHUA); OTHCHIBATh [IpoBepka  moOManIHUX
0COOEHHOCTH BHUOB 1o 3aaHuN.
MOPGOJIOTHIECKOMY KPUTEPHIO;

- BbEBIATH TpucnocoOnenus | OK-4, OK-5, OrueHuBanue
OopraHu3MoB K cpene oowutanus, | OK-6 MPaKTUYECKUX
UCTOYHUKHU u HaJIn4yKe 3aaHMi.

MYTareHOB B  OKpYXaloliei OpoHTaATBHBIN U

cpene (KOCBEHHO), WHIUBUAYATbHBIN
aQHTPOIIOTEHHbIE HW3MEHEHUs B orpoc

HKOCHCTEMax CBOEH MECTHOCTH;

- cpaBHuBaTth Owmosorudeckue | OK-2, OK-3, OpoHTaATBHBIN U
00bekThl: xumuueckuii coctas | OK-5, OK-6 WHUBU1yJIbHBIN

Ted  JKMBOW U HEKHUBOU orpoc.

MIPUPO/IBI, 3apOAbIIICH YeloBeKa Brimonnenue

u OpyTHX KUBOTHBIX, MPAKTUYECKUX 3aaHH.
MPUPOAHBIE  DKOCHCTEMBl U

arpo3KOCUCTEMBI CBOEH

MECTHOCTH; MIPOIIECCHI

(ecTecTBEHHBI u

MCKYCCTBEHHBINH 0TOOP, MOJIOBOE

u Oecrmonoe pa3MHOXKEHHE) U

JenaTh BBIBOABI M 0000IIEHUS

Ha  OCHOBE CpaBHEHUA U

aHalu3a;

- aHanmusupoBath M oueHuBarh | OK-2, OK-3, YeTHBIT ompoc.
pas3Iu4HbIe TUITOTE3BI o [ OK-4, OK-8 IIpocMoTp W a”anus




CYIITHOCTH, MIPOUCXOXKACHUN
JKM3HU U YeJIOBEKA, III00abHBIC
HKOJIOTHYECKUE MPOOIEMBI U UX
pelIeHus, ITOCJICICTBHS
COOCTBCHHOM JICATEILHOCTH B
OKpY>Karolle Cpeae;

BUJICOPHIBMA.

- wmydare mmeHermss B | OK-1, OK-3, Brinosnnenue
sKkocucreMax Ha onosiornyeckux | OK-05, OK-9 MPAKTUYECKUX 3a/IaHUM.
MOJICIISX;

- Haxomuth wuHpopmaruio o | OK-4, OK-5, Pabota ¢ nureparypoi,
ouonornyeckux obbekrax B | OK-6, OK-08 UHTEPHET-

Pa3IMYHBIX HUCTOYHUKAX UCTOYHUKAMH.
(yueOHUMKaX, CIIPABOYHHUKAX, YcrHbIi onpoc.

HAaYYHO-TIOMYJIAPHBIX H3OaHUAX,

KOMITBIOTEPHBIX 0azax,
pecypcax cetu HWHTepHer) wu
KPUTHYECKH €€ OIEHHBATb.

KOHTpOJIbHO-OlleHO‘IHI)Ie cpeacrsea

Paszgea 1. Yuenue o kierke
3A/IAHUE (BHeayauTOpHAs caMoOCTOsITe/IbHAsE padora) Nel

TEKCT 3AIAHUA:

1. IlogroroBka pedepara mo Teme:

Opranuyeckre BeIIECTBA PACTUTENBHON KIETKH, IO0Ka3aTelbCTBA HMX HAJIH4YUS B
pacteHun. BuramuHbl, epMEHTHI U TOPMOHBI ¥ UX POJb B opranu3me. HapymieHus
MIPH UX HEJOCTATKE M M30BITKE.

[IpokapuoTHyecKre OpraHU3MbI H UX POJIb B OHOIICHO3aX.

[IpakTnyeckoe 3HAa4YeHHWE MPOKAPHOTHYECKUX  OPraHu3MOB (HA  MpHUMeEpax
KOHKPETHBIX BHJIOB).

Krnerka sykaprHoTHYECKUX OpraHU3MOB. MeMOpaHHBII IPUHIIUI €€ OPTaHU3aIHH.
CtpykTypHOE ¥ (PYHKIIMOHAIBHOE PAa3JINYHE PACTUTEIBHOMN M )KUBOTHOM KJIETOK.
MUTOXOHIpUKM KaK SHEPreTUYecKHe CTaHIUM KieTok. CTaauu HHEepreTHYecKoro
00MEHa B Pa3JIMYHBIX YACTSIX MUTOXOHIPHIA.

Crpoenue u GyHKIIMH puOOCOM U UX POJIb B OMOCHHTE3E OenKa.

SIpo Kak LEHTP yNpaBJICHUS KU3HEACATEIBHOCTHIO KJICTKH, COXPAHEHHSI U TIepeaayun
HACJIC/JICTBEHHBIX NTPU3HAKOB B MOKOJICHUSX.

Knerounas Teopusi CTpOCHUSI OpraHu3MoB. McTopust 1 COBpeMEHHOE COCTOSIHHE.

2. HapucoBatb cXeMbI CTPOCHHSI PACTHTEILHON M )KHBOTHON KJIETOK M OCHOBHBIX
OpraHOMJIOB KIIETKH.

3. Uzydenue Borpoca (hOTOCHHTE3 U XEMOCHHTE3.

Yc10BUS BbINOJHEHHS 32 JaHUS

1. MecTo (BpeMmsi) BHIIOTHEHUS 3a/1aHNU:_3aJJaHUE BBIMIOJIHAETCS BO BHEAYJAUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOHEHUS 3aJaHHUs: 60 MUH.

3. Bl MOXKETE BOCIIOJIB30BATHC YIEOHUKOM, ITI00aIbHOMN CETRIO

IIxaJ1a OIEHKHN 00PAa30BaATEJIbHBIX JIOCTHKEHHI :




Kpurepuu :
- yMeHUe cPOpMYITUPOBATH eI PabOTHI;

- YMEHHUE T0J00paTh HAYYHYIO JUTEPATYPY MO TEME;

- IOJIHOTA U JIOTUYHOCTb PACKPBITUS TEMBI;

- CaMOCTOSITEIbHOCTh MBILUICHUS;

- CTUWIMCTUYECKAsi TPaMOTHOCTh U3JI0KEHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- IPaBUJIBHOCTH OpOpMIIEHUS paOOTHI.

Kpurepun onenku:

- OLIEHKA «OTJIMYHO)» BBICTABIIAETCS 00yUaIOLIEMYCsl, €CIIH BBIIIOJHEHBI BCE
BBIIIICTIEPEUYHCIICHHBIC TPEOOBAHUS K H3JI0KEHHIO, 0(OPMIICHHUIO, U TIPEJICTABICHUIO paOOTHI
- OLIEHKA «XOPOII0» BBICTABJISIETCS 00YyYarOIIEMYCsl, €CIIU JIOMYLEHbl HE3HAYUTEIbHBIE
MOTPEIIHOCTH B 0(OPMIICHUH U MIPEJICTaBICHUH PaOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIBHO»BBICTABISETCA 00YUaIOIEMYCsl, €CIIU JTOIYILEHbI
HE3HAYUTEJIbHbIE MOIPEIIHOCTH B COACPKaHUH, OPOPMIIEHNHN U MPEJCTABIEHNUN pabOTHI.

- OLIEHKA «HEYJIOBIETBOPUTEIILHO)» BBICTABIIAETCS 00YUaIOIIEMYCsl, €CJIN IPEACTaBICHHAs
pa0boTa HE COOTBETCTBYET TPEOOBAHUSM.

TEKCT 3ATAHWS:
1. Ilpouecc HHAMBUAYAJBHOI0 PA3BUTHA OPraHU3Ma - 3TO:

OHTOI'E€HE3
MHUTO3
aMHUTO3
MeHo3

HwnNeE

2. TKaHbIO HA3LIBAIOT:

1. KOXHILY JIyKa

2. TPYIIy KIETOK, CXOIHBIX 10 CTPOCHHIO U BBIITOIHIIOMNUX OIPEICIEHHYIO
byHKIHIO

3. MSIKOTbB SArO4bI

4. ckubKy apOy3a

3. besaku - OumoJiornyeckue NOJMMepPbl, MOHOMEPAMH KOTOPBIX SIBJISIOTCH:

1. JKUpEI

2. depMeHTHI

3. aMHUHOKHCIIOTBI
4. yriaeBOJIbI

4. MuUTO3 - c1OCco0 eJIeHHsI YYKAPHOTHYECKUX KJIETOK, IPH KOTOPOM:
1. 00pa3yroTCs MOJIOBBIC KIECTKH
2. JI0YEpHHE KJICTKH MOJIyYaroT FTeHETUYECKYI0 HH(POPMAITUIO TaKYIO XKe, KaK B s/pe
MaTEPUHCKON KICTKH
3. W3 JUIUIOUTHOMW KJIETKU 00pa3yrOTCsl TarIOu/THbIE
4. oOpazyercs 3UroTa

5. Camoe pacnpocTpaHeHHOe HeOPraHHu4ecKoe CoeJHHEeHNEe B JKMBbIX OPraHu3Max

1. Hox



2. KaJpLui
3. BOJIa
4. Mar"um

6. CKoJBbKO MPOUEHTOB 0T MacCChl BelleCTBA COCTABJIAKT OPraHnveCKue Bemecrsa

5-10%

20-30%
10-15%
10-20%

e

7. Kakue opranuyeckne BelecTBa Npeod/iaialoT B KJIeTKAX pacTeHuii?

YTIIEBOJIBI
OeJkun
JKUPBI
MI/IKpOBJ'IeMCHTI)I

Mo

8. Kak Ha3bIBaeTcsi cCoeTMHEHHE IBYX AMHHOKHCJIOT B OTHY MOJIEKYJTY?

1. TpunenTun
2. TIOJHIICIITH]I
3. IOUIEOTH]

9. Ha3oBuTe OCHOBHYI0 ()YHKIHIO ;KHPOB

HEeUTpaibHas
CTpOUTENbHAs
3aluTHas
SHepreTUyecKas

R o

10. JIpyroe Ha3BaHue YIrJjieBOJ0B

HYKJICUHOBBIC
KHCJIOTBI
JIMIIN ABI
caxapuabl

el o

11. CkoJibKO NPOILIEHTOB YIJIEBO/IOB B :KUBOM KJeTke?

0,5%
5%

1-2%
3-4%

AN

12. B kaKuX yCJ0BHSIX MOI'YT KHTh 0aKTEepUH
1. B aHadpPOOHBIX
2. B a’pOOHBIX U aHAIPOOHBIX YCIOBUAX

3. B a’poOHBIX

13. DHepreTnyeckuii 00MeH - 3TO Npouecc:



TEILIOPEryJIAUU

OKHCJICHHSI OPTaHUYCCKHUX BEIIECTB KJIETKH C OCBOOOXKICHHEM YHEPTUU
omocHuHTE3a

yAAJIeHUs )XUAKUX IPOAYKTOB pacraja

PN e

14. UMMYHO0/10TrM4€eCKYI0 3aIIUTY OPraHU3Ma 00ecre4YnBaloT:

pa3IuyYHbIE BEILIECTBA
0co0ObIe OETTKM KPOBH - aHTUTEIIA

YTJIEBO/IbI

O€JIKY, BBIIOJIHSIONINE TPAHCIIOPTHYIO (DYHKIUIO

AN e

15. HacuaeacrBenHass nHgopmauus y 6aKkTepuil XpaHUTCH B

XpOMOCOMax
anpe
pubocomax
[UTOILIa3ME

N

16. U3 ckoabkuX (a3 cOCTONT MUTO3?

wnN e
w N

17. Kaxnblii BUJ pacTeHUi U )KMBOTHBIX XapaKTepu3yeTcsl onpeaeeHHbIM U
NOCTOSTHHBIM YK CJIOM

TCHOB
XpOMOCOM
KIIETOK
OPTaHOM]IOB

El

18. Kak Ha3bIBaIOT COCTOSIHHE MEXKAY ABYMSI MUTO3aMHU?

nHTepdazoi
npodazoi
MeToazoi
aHagazoi

pwnNe

19. Kak Ha3piBaercs nepBas ¢aza nejenus sigpa?

aHagaza
Tenodasza
metodasza
npodasa

pwnNe

20. DHepreTuyecKuMH "cTAHIUAMHU' KIETKH SIBJISIOTCSA

1. JIHM30COMBEI
2. pubOCOMBI
3. MHUTOXOHJIPUHU



4, 1nuToInIasMa

21. HpHMOC ACJIEHHUE KIIETKHU, BCTPpEYAKIIEECH TOJILKO Yy l'lpOCTeﬁlIIHX, Ha3bIBAIOT

OHTOI'CHE3
MHUTO3
aMHUTO3
Meno3

PwnNeE

22. Ha3zoBuTe nmpoumecc 06pa3OBaHI/Iﬂ KUBBIMH OpraHudMamMu OpraHunIe€CKuX MOJICKYJI U3
HEOPraHNIECCKHUX 3a CUET IHEPIUMA COJTHEYHOI'0 CBE€TA

JACCUMMITSIIMS
racTpyiasauus
aCCUMUJIIAIIUA
¢dotocuHTE3

N

23. OcHoBHast 0CO0EHHOCTb CTPOeHUs OaKTepuii

Bl

OTCYTCTBHE XPOMOCOM
HAJIMYKE [IUTOIIa3MBbl
OTCYTCTBHE TKaHEU
OTCYTCTBHE siApa

24. Ba:xxueiineil cocTaBHOH YaCThIO KJIETKH ABJISETCH

ATIPO
JIN30COMBI
BaKyOJIH
LIUTOIlIa3Ma

R o

25. CK0JIbKO MPOLEHTOB KUPA COAEPKUTCH B )KMBOTHBIX KjeTKax?

40%
90%
70%
50%

El

YciaoBusi BbINIOJHEHHS 32 IAHUS

1. Mecto (BpCMﬂ) BBIIIOJIHECHUS 3aJIaHMs: 3aJIaHUC BBINIOJHACTCS HA 3aHATUC B aYAUTOPHOC

BpEMA

2. MakcuMansHOe BpCMs BBIIIOJIHCHUA 3aJIlaHHA:

30 MHH.

3. BeI MokeTe BOCITOJIL30BaThCS V‘Ie6HI/IKOM, KOHCIIEKTOM JICKIIMH

HIkaJja oleHKN 00pa30BaTeILHBLIX JOCTHKCH M

[IporieHT pe3yabTaTUBHOCTH (MIPaBUIBHBIX

OrneHka ypoBHS MOATOTOBKHU 0asut (0TMETKa)

OTBETOB) BepOaJIbHBIN aHAJIOT

90 =100 «S»-0TINYHO

80 + 89 «4»- XOpouIo

70 =79 «3»- yI0BJIETBOPUTEIILHO
MeHee 70 «2»- HEYIOBJIETBOPUTEIBHO




TEKCT 3ATIAHWA:
1. O0meH BelecTB - 3TO Mpolece:

IIOCTYIUICHHE BEIIECTB B OPraHU3M
MIpEBpALICHUS, UCII0JIb30BAHUS, HAKOIUIEHUS U IIOTEPHU BELIECTB U SHEPTUU
YAAIECHUs U3 OpraHu3Ma HENEPEBAPEHHBIX OCTaTKOB

YAAIECHUE KUJIKHAX IIPOTYKTOB pacnaaa

AN e

2. Kak Ha3bIBAIOTCS JK€HCKHE M0JI0BbIe KJIETKU?

CIIEpMAaTO30M bl
SIUIIEKIIETKHU
MIALCHTOM
TOPMOHBI

e

3. Pa3MHoOKeHHE - ITO:

CBOWCTBO BCEX JKMBBIX OPTaHU3MOB

MPOLECC CIUSTHUSA MYKCKON U ’KEHCKOM MOJIOBBIX KIIETOK
KU3HBb

CIOCOOHOCTH K MMUTAHUIO

E

4. CK0JIbKO U KaKHe XPOMOCOMBI CO/IeP:KUT OILIOI0TBOPEHHAs fAlilleK/IeTKa yejioBeka?

1. 23 XpoMOCOMBI MaTEpU

2. 46 xpoMOCOM, U3 KOTOPBIX 23 XpOMOCOMBI MaTepu u 23
XpOMOCOMBI OTIIa

3. 46 xpoMocoM MaTepu

4. TOJBKO 23 XpOMOCOMBI OTLIA

5. Kakne XpoM0OCOMBI HA3bIBAIOT TOMOJIOTHYHBIMH ?

COBOKYITHOCTh XPOMOCOM B IMOJIOBBIX KJIETKaX
J00BIe XPOMOCOMBI TUIIOMIHOTO Habopa

CXOJHbIE TIO CTPOCHUIO U HECYIIIHE OJMHAKOBBIE I'€HBI
OJIMHAKOBBIE 110 hopMe

e

6. I'te oOpa3yroTcs MyKCKHe 10J10BbIe KIeTKH?

NI EKIIETKaX
OpraHou1ax
CEeMEHHHMKaxX
rOpMOHax

e

7. Kak Ha3bIBaeTcs NMpouece CIANSIHASA ANLEeKIeTKH U crniepMarTo3onaa?

pocToM
JICTIEHNE
pa3sMHOXCHHE
OILJIOJIOTBOPEHHE

AN



8. Kak Ha3bIBaeTcs mpouecc BOCIIPou3BeAeHUs ceOsl MOT00HBIX?

yBEIMYECHUE
pa3MHOXEHHE
poxaeHue
OIIJIOJIOTBOPEHHE

PwnNe

9. 'enoTnH popmupyercs oA BIAUSIHHEM:

TOJIBKO YCJIOBUI BHEIIHEN CPEIbI
TOJIBKO T€HOTHIIA

TOJIBKO JEATEIbHOCTH YEIIOBEKA
TE€HOTHIIA U YCIIOBUHM BHEIIHEN CPEIbI

Mo

10. OcHoBaTes1eM cCOBpPeMEHHOIi SMOPHOJIOTHH CUMTAETCH AKAIeMHK

JlomoHOCOB
Jlamapk

bep
Bepnanckuit

e

11. C noMoOLIbI0 KAKUX KJIETOK MPOUCXOIMT I0JIOBOE PA3MHOKeHUe?

TeIel]
saaep
raMmer
KITyOHEH

HwnN e

12. Ha3oBuTe a1Be (hopMbI PA3MHOKEHUS.

JCICHUE U ITIOYKOBAHHUEC
II0JIOBOE U OECIIOJIOBOE
YCPCHKOBAHUEC, TIOYKOBAHUC
JIYKOBUYHOC€ U YCPCHKOBAHHOC

El

Ycj10BUS BLINOJIHEHUSA 32 1AHUSA

1. Mecto (BpeMmsi) BBITIOJHEHHUS 3aJaHMS: 33JIaHUE BBIMOIHACTCS HA 3aHATHE B ayJIMTOPHOE
BpeMs

2. MakcuManbHOE BpeMsI BBITIOJIHCHHS 3aJaHUS: 30 MHH.

3. Brl MOXKETE BOCIIOJIB30BATHC YUCOHNKOM, KOHCIEKTOM JIEKIIHHI

IlIkaj1a oleHKN 00PAa30BATEJbHBIX JIOCTHKEHWI

[IponeHT pe3ynbTaTUBHOCTH (IPaBUIIbHBIX OneHka ypoBHs TOArOTOBKY 0ajl1 (OTMETKA)
OTBETOB) BepOAIbHBIN aHAJIOT

90 + 100 «S»-OTIIMYHO

80 + 89 «4»- XOpouIo

70 =79 «3»- yI0BJIETBOPUTEILHO

MeHee 70 «2»- HEYIOBJIETBOPUTEIBHO




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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