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PaGoyas nporpamma obmcobpaszosarenbimoi yuedHo# qucuunnunsl  OVIL 05 buonorms
paspabortana Ha ocHOBe TpeGoBanuii-DenepansHoro 3akona ot 29.12.2012 r.Ne 273 @3
o6 ofpazoBanyn B PO.

@OeaepanbHOTO TOCYAapCTBEHHOrO 00pa3zoBaTeNlbHOre CTaHAapTa CpeaHero ofwero
o0pa3oBaHus, yTREPIOIEHHOrO NpukasoM MunoOpHayke Pocenu or 09.12.2016 N 1547
(zapeructpuporanc & Mumocre Pocenu 26.12.2016 N 44936);

€ YUeTOM:-TIpo(HIIs MOMy4aeMoro o0pazoBanus.

NPHMEPHOH MMPOTPaMMEI

PexoMeHgauMif MO OPraHH3aUMH TONY4CHHsA cpelHero obwero oOpa3oBaHus B
npenienax OCRoeHus 00DAORATENLHRIX TIPOTPAMM  cpheHero  npodeccHOHATBHOTO
oOpazoBaHua Ha 0a3ze OCHOBHOrC oOmiero oOpa3oBaHHS € YYETOM TpeOOBaHHH
denepasibHBIX  TOCYAAPCTBCHHBIX  00pa30BATeNBHBIX CTAHAAPTOR M HONy4YaeMoii
npodeccHi WM CICHEANBHOCTH  CPCAHCIC  HpOQCCCHORANLIOrO  OOPasoBAHKA
{pazpaboraHp JlemapTaMeHTOM TroCyJapCTBCHHOM TOJHTHKY B chepe NOArOTOBKM
pabouux kaapos u JAITO Murodprayky Poccun coBmecTHo ¢ ®I'AY «DepepanbHbiit
HHCTHTYT pa3BUTHA  00pa3oBanua» (NMCbMO JienapTaMeHTa rocyaapCTBEHHON
NOJHTHKA B cepe moarorosku pabounx xaapor u JIIIO Munobprayku Poccum ot
17.03.2015 Ne 06-259);

Meroauyeckux pEKOMEHAALHH no pa3paboTke pabouux porpamMm
00ineolpazoBarensiblX  YYeOHRbIX JMCUMIUIME B NPEACNAaX OCBOCHHS OCHOBHOM
npodecCHOHANBHOH 00pa30BaTENEHOH NPOTPAMMEL CPENHETO MPOHECCHOHANBHOTO
obpazosanusa (IIIIKPC w MIICC3), pazpadborannsix OtaenoM mpodeccHoHAILHOTO
obpazosanuss MuHHCTepcTBa oOpasopanmst n Hayku Pecnybnuku [larecrasa B
coorreTcTRUM ¢ pabounm  vueBumM nnaHoM ofpazoraTtenkHOW OpranwzamMu ua

2025/2026 y4eGHBIH roa.

Paspabotunk: I'amxuera H.A. yuntens Guonorns /7 /

Peucuszenth: Hemaunos V.C. yuutens Beicineii kateropum M




COJIEP’KAHUE

1.MACHIOPT PABOYEH TPOT'PAMMBbI YYEBHOHN JUCHUILINHGL.....................

1.1 O6nacTh MPUMEHEHUS TIPOTPAMMBL. . ...\ttt eeenteentenneaneeneenneeneannannens
1.2 MecTo AUCHUIUTMHBI B CTPYKTYpPE OCHOBHOM MPOeCcCCHOHATBHON 00pa3oBaTeIbHOM

IIPOTPAMMBL. . .. e.etttiteet et e et et e et e e aaeeeaeaes
1.3 Ilenu u 3a7a4uu JUCHUILIMHBI-TPEOOBAHUS K pe3yIbTaTaM OCBOCHUSI TUCIUIINHBI.

1.4 KosnnuecTBO 4acoB Ha OCBOEHHUE paboyell mporpaMmbl yueOHOU
TIACITHITIIIFHBL. . ..« et ettattt ettt et e et et e et et e et e et e e et e et e eeeeaee

2.CTPYKTYPA U COAEP KAHUE YYEBHOM JAANCHUIIJIIAHBL............
2.1 TemaTnyecKkuii IUIAH U U COAEPKAHNE VUCOHON TUCIIUIUIAHEL. ............

3.YCJOBHUSA PEAJIN3AIIMA YUYEFHOW IMCIIATLIAHEL....................
3.1 TpeboBanus K MHUHUMAJIbHOMY MaTepualbHO-TEXHUYECKOMY

[oSISI0ln (5 (51605 6 (o TR TN
3.2 NadopMaIioOHHOE 00ECHEUEHNE OOV UCHMS . . .. teeeteeeeeeeeeennanaaaeaes

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUSA YUEEHOM
JUCHAIIIMHDBI. ....0ovviiiiuiiniinriueinsinseiueiassessenssnsssnesassesesassnssnnses




1.MACIOPT IMTPOT'PAMMBI YYEFHOM JUCIHUATIJIMHBI BUOJIOT U
1.1. Ob6sacTh NPUMEHEHHUS POTPAMMBI

PabGouass mporpamma yueOHOU muctumumHbl OVYIL.05.buonorus sBiIseTcs dYacThiO
obpazoBatensHOU mporpammbl CIIO mporpamMMbl MOATOTOBKH CIIEIUATUCTOB CPEAHEro 3BE€HA B
coorBerctBuM ¢ DPI'OC mo cnemmansaoct 09.02.07 «HpOpMALIMOHHBIE CHUCTEMBI H
IPOTPaMMHPOBAHHUE
1.2. MecTo OUCHMIUIMHBI B CTPYKType oOpa3oBartejbHOl mporpammbl CIIO mporpammsi
noAroToBku cnenuaanctoB cpeanero 3pena (IIIICC3): nucuumnuna «buonorus» BXOIUT B
00111e00pa30BaTENIbHYIO MOJATOTOBKY U OTHOCUTCS K 00I1€00pa30BaTeIbHBIM AUCIIUTUTHHAM.

[Iporpamma HanpaBiieHa Ha popmupoBanue oomux komnerenuui (OK):

B pesynbrate ocBOeHHsI 00pa30BaTENBHOW MPOrpaMMBbl y BBITYCKHHKA JOJKHBI OBITH
copMHupOBaHbI 001IHE U TPOPECCHOHATBHBIE KOMITETCHIIHH.

OK O01. Beibupate crocoObl pemieHust 3agad  MNpodecCHOHANbHONW JIeATEIbHOCTH
MPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBpEMEHHBbIE CpEACTBA IOMCKA, aHAIW3a W HHTEPHpETalUH
nHpopMaluy M MHPOPMAIMOHHBIE TEXHOJIOTMH JUIS BBINOJHEHUS 3a7ad NpogecCHOHaTbHOU
JeSITENIbHOCTH

OK 03. IInanupoBath M peagn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JTMYHOCTHOE
pa3BHUTHE, MPENNPUHUMATEILCKYIO AEITEIbHOCTh B NMpOQeccHOHAIbHON cdepe, MCIOoIb30BaTh
3HaHUA I10 q)HHaHCOBOfI TPaMOTHOCTHU B Pa3JINYHBIX ) KU3HCHHBIX CUTYyallUAX;

OK 04. D¢pdexTrBHO B3aNMOJIEHICTBOBATH U PadOTaTh B KOJJIEKTUBE U KOMAHJIE;

OK 05. OcymiecTBiATh YCTHYH) M NHCbMEHHYI0 KOMMYHHKAI[MIO Ha TOCYAAPCTBEHHOM
s3pike  Poccuiickoit ®enmeparuu ¢ y4eToM OCOOCHHOCTEH COIMAIBHOTO W KYJIBTYPHOTO
KOHTEKCTa;

OK 06. IIposiBIATh TIpaXAAHCKO-TIATPUOTUYECKYIO TO3MIMI0, JEMOHCTPUPOBATH
OCO3HAaHHOE TOBEJIEHUE HAa OCHOBE TPAIUIIMOHHBIX O0IIeUeI0BEYECKUX [IEHHOCTEH, B TOM UHCIIe
C Y4eTOM TapMOHHU3AlUM MEKHALMOHAIBHBIX M MEXPETUTHO3HBIX OTHOLIEHUM, MPUMEHSThH
CTaHJIapPThl aHTUKOPPYILIUOHHOTO TIOBE/ICHUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKpYXaloleld Cpeapl, pecypcocOepekeHuIo,
MPUMEHATh 3HAaHUS OO0 W3MEHEHHWU KIUMaTa, MPUHIUIBI OEpexIMBOr0 IMPOU3BOJICTBA,
3¢ GEeKTUBHO AeMCTBOBATH B UPE3BBIYAMHBIX CUTYALUSX;

OK 08. Hcnonb3oBaTh cpenctBa (pu3WUECKON KyJIbTYphl JJII COXPAHEHUS U YKPETUICHUS
3I0pOBbs B TIpollecce MPO(PECCUOHAIBHON NEATENbHOCTH M MOANCPXKAHUS HEOO0XOAUMOro
ypOBHS (PU3MUYECKOM MOATOTOBIEHHOCTH;

OK 09. Ilonmp3zoBatbcsi mpohecCHOHATBHOW JTOKyMEHTAIle Ha TOCyJapCTBEHHOM U

WHOCTPAHHOM SI3bIKaX.
(n. 3.2 B pea. Mpukasza MuHnpoceeweHusa Poccum ot 01.09.2022 N 796)

1.3. lesan 1 3a0a4M JMCUMILIHHBI — TPEOOBAHMS K Pe3yJIbTATAM OCBOCHHS IMCUMILINHbI:

Conmepxanue pabodeit mnporpammbl  «buomnorus» HampaBleHO Ha JIOCTHXKEHUE
CHEAYIOLIUX LeJen:

e mnonydeHue (yHIAMEHTANbHBIX 3HaHUW o Ouonornueckux cucremax (Krerka,
Opranusm, [lonymsuus, Bun, Dxocuctema); HCTOpUM pa3BUTHS COBPEMEHHBIX IIPEICTABICHUM O
KUBOM TPUPOJIE, BBIJAIONINXCA OTKPBITUAX B OHOJOTHYECKOW HayKe; pOJU OHOJOTHYECKOMN
HaykKd B (HOPMHUpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA; METOoAax
HAYYHOI'O TIO3HAHUS;
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* OBJIIQJICHUEC YMCHHSIMH JIOTUYECKH MBICIHTh, OOOCHOBBIBATH MECTO H POIb
OMOJIOTUYECKUX 3HAHUKA B MPAKTUYECKOH JAEATENBHOCTH JIIOJCH, Pa3sBUTHH COBPEMEHHBIX
TEXHOJIOTHI; OINpenesaTh JKUBBbIE OOBEKTHI B MPHUPOJAC; MPOBOIUTH HAOMIOACHUS 3a
SKOCHMCTEMaMHM C LEJIbI0 WX OIUCAHMUS U BBIABICHUS €CTECTBEHHBIX M aHTPOIOIC€HHBIX
W3MCHCHMIA; HAaXOUTh U aHATU3UPOBATH HHPOPMAIIHIO O )KUBBIX 00BEKTAX;

* pa3BUTHE T[I03HABATEJIbHBIX HMHTEPECOB, HMHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIOCOOHOCTEH O0ydaronuxcs B IMPOIECCe M3YUYCHHS] OMOJOTHYSCKUX SIBIICHUH; BBIIAIOIIUXCS
JOCTIKEHHM  OWOJIOTHMH, BOILIEAIIMX B  OOIICYENIOBEYECKYI0 KYJIbTYPY; CIOXKHBIX U
MPOTHUBOPEUYUBBIX TYyTEH pa3BUTUS COBPEMEHHBIX HAyUYHBIX B3I[VISIOB, WJEH, TEOPHIA,
KOHIICTIIINH, TUTOTE3 (O CYIIHOCTH W TPOUCXOXKIACHUHU >KM3HHU, YEJIOBEKa) B XoJie PabOThl ¢
pa3IMYHBIMU UCTOYHUKAMHU UH(POPMALIHIH;

* BOCIHUTaHUE YOEXKJICHHOCTH B HEOOXOAMMOCTH TIO3HAHUS KUBOW TPHUPOIBI,

HEOOXOAMMOCTH PAIIMOHAIIEHOTO MPUPOJIONOJIB30BaHUS, OEPEKHOTO0 OTHOIICHUS K MPUPOJTHBIM
pecypcaM M OKpy»Xarolen cpenie, COOCTBEHHOMY 3/J0pPOBBIO; YBaXXEHHUS K MHEHHUIO OMIOHEHTA
IIpH 00CYXACHUU OMOJIOTHYECKUX ITPOOIIeM;
* HCIOJIH30BAHUE MPUOOPETEHHBIX OMOJOTMYECKUX 3HAHUW M YMEHUN B MOBCEIHEBHOW JKH3HU
JUIsl  OIEHKH TIOCIICJICTBUM CBOEH JEeATEIbHOCTH (M JCATENBHOCTH JAPYTHX JIIOJACH) MO0
OTHOIIIEHUIO K OKPYKAIOIIEH cpejie, 370POBBIO JIPYTUX JIIOJAEH U COOCTBEHHOMY 30POBBIO;
000CHOBaHHKE U COOJIIO/ICHHE Mep MPODUIAKTUKN 3a00JI€BaHHUM, OKa3aHUE TIEPBOM TTOMOIIU TPH
TpaBMax, COOJIO/IEHNE TIPaBUJI TTIOBEACHHS B IPUPOJIC.

OcBoeHue cojiepkanusi yaeOHOW AUCIHUIUTMHBI «bHronorus» obecrneunBaeT JOCTHKEHNE

CTYJICHTaMH CJICYIOIINX Pe3yJbTaTOB:

* TUYHOCMHDBIX

— cpOpMUPOBAHHOCTH UYBCTBA TOPJOCTH M YBOKECHUSI K UCTOPUU U JOCTHKECHUSIM
OTEUYECTBEHHOM OMOJIOTMYECKON HAYKH; TIPEICTABIICHUS O IIEJIOCTHON €CTECTBEHHO-

HAay4YHOM KapTHUHE MUPA;

— IIOHMMaHWE B3aUMOCBSI3M W B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAyK, MX BIMSHUSA Ha
OKpY’KaIoIlyI0 Cpedy, SKOHOMHUYECKYIO, TEXHOJOTUYECKYI0, COLUAIbHYIO U 3THYECKYIO0 Chepbl
NESATEIbHOCTH YEJIOBEKA;

— CMOCOOHOCTh MCIOJIb30BaTh 3HAHHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MUpa B
oOpa3zoBaTenbHOI U MpodeccnoHaNbHOM e TEIbHOCTH; BO3MOXXHOCTH

nH(OPMALIMOHHON Cpebl Uit 0OecTieueHus MPOAYKTUBHOTO caMO00pa3oBaHus;

— BIAJICHUE KYyJIbTYpOH MBIIUICHUS, CIIOCOOHOCTh K OOOOIICHHIO, aHAIM3y, BOCIPHUSATHUIO
nH(popManuy B 00JaCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIM U BBIOOpPY MyTeH ee TOCTUKEHUS
B npodeccuoHanbHOM chepe;

— CIOCOOHOCTh PYKOBOJCTBOBAaThCS B CBOCH JEATEILHOCTH COBPEMEHHBIMHM MPHHIIMUIIAMU
TOJIEPAHTHOCTH, AMAJIOra M COTPYIHHUYECTBA; FOTOBHOCTh K B3aUMOJEHUCTBHUIO C KOJUJIETaMH,
paboTe B KOJIJICKTUBE;

— FOTOBHOCTb MCHOJIb30BaTh OCHOBHBIE METObI 3AILUTHI OT BO3MOXKHBIX IOCIJICCTBUN aBapui,
KatacTpod, CTUXUIHHBIX OCICTBUM;

— oOnamaHue HaBbIKAMH O€30MacHOM pabOThl BO BpeMs MPOEKTHO-UCCIENOBATEILCKON H
AKCMEPUMEHTAJILHON NeSTeIbHOCTH, MIPU UCIIOJIb30BaHUH JIA0OPATOPHOTO 000PYI0BAHMUS,

— CIIOCOOHOCTH UCHOJIB30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTUYECKOM

JESTebHOCTH M TOBCEAHEBHOW JKM3HM JI COONMIOJCHHS Mep MPO(UIAKTUKUA OTPaBJICHUI,
BUPYCHBIX M JPYTUX 3a00J€BaHHI, CTPECCOB, BPEAHBIX MPUBBIUEK (KYypEHHS, alKOTOJIU3Ma,
HAapKOMAaHWH); TIPABUII TIOBEJICHUS B IPUPOTHON Cpe/IE;

— FOTOBHOCTbH K OKa3aHHIO MIEPBOM TOMOIIIH MTPH TpaBMax, MPOCTYAHBIX U APYTUX 3a00JIE€BaHUSAX,
OTPABJICHUSIX MUIIEBBIMU MTPOTyKTAMU;

* MemanpeomemHbix:

— OCO3HAaHME COIMAIBbHON 3HAYMMOCTH CBOEHl mpodeccun/crnenuarbHOCTH, O0NagaHue
MOTHBAIIUEH K OCYIIECTBICHHUIO MPOPECCHOHATBHOMN AeATeIbHOCTH;

— MOBBIIIIEHUE HHTEJUICKTYAIBHOTO YPOBHS B MPOIIECCE U3yUEHHUsT OMOIOTUYECKUX



SIBJICHUU; BBIIAIONIUXCS JOCTHKCHHUI OMOJIOTHH, BOIIEIIINX B OOIMIEYETIOBEUYECKYIO KYJIBTYPY;
CJIOXKHBIX M IPOTUBOPEUMBBIX ITyTEH Pa3BUTHsI COBPEMEHHBIX HAYUYHBIX B3TJISI0B, UACH, TEOPUH,
KOHIENINH, TUNoTe3 (0 CYINIHOCTH M TMPOUCXOXKICHUU JKU3HH, YEJIOBEKa) B XOJe paboOThl ¢
Pa3TUYHBIMU UCTOYHUKAMH HH(pOpMAIHH;

— CIOCOOHOCTH OPTraHWU30BBIBATH COTPYJHUYECTBO E€IMHOMBIIUICHHUKOB, B TOM YHCIE C
WCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAITIOHHO-KOMMYHHUKAIIHOHHBIX

TEXHOJIOTHH;

— crmocoOHOCTh TOHUMATh MTPUHIIMITE YCTOWYMBOCTH U MPOyKTUBHOCTH JKUBOW MPUPOIBI, Ty TH
€e M3MEHEHHS T0]] BIUSHUEM aHTPONOTCHHBIX (PAaKTOPOB, CHOCOOHOCTh K CHCTEMHOMY aHAIIN3Y
rJI00ANBHBIX DKOJIOTMYECKHX TPOOJIeM, BOIPOCOB COCTOSHUS OKPYXAroOIIeH cpensl |
PaLMOHAIBHOT O UCIIOJIB30BaHUS IPUPOJHBIX PECYPCOB;

— YMEHHE O0OCHOBBIBaTb MECTO U POJIb OMOJIOrMYECKUX 3HAHUI B MPAKTUYECKON AESITEIbHOCTU
JOJIeH, Ppa3BUTHUU COBPEMEHHBIX TEXHOJOTHUW; OMNpEIeNaTh KUBbIE OOBEKTHI B MPHUPOJE;
MPOBOIUTH HAOIOIEHHUS 32 SKOCUCTEMAMH C II€JIbI0O UX OMMMCAHMS U BBISIBJICHUS €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX U3MEHEHU; HAXOUTh U aHAITM3UPOBATh UH(HOPMAIIHIO O KUBBIX 00BEKTaX;

— CIIOCOOHOCTh PUMEHATH OMOJIOTUYECKHUE U IKOJIOTUYECKUE 3HAHUS /7S aHaJIn3a

MIPUKIIAIHBIX TPOOJIEM XO03SIICTBEHHOM 1€ATEIbHOCTH;

— CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEICHHUIO MCCIIEAOBAHUN, MOCTAHOBKE €CTECTBEHHO-
HAay4YHOTO DKCIEPUMEHTa, WCIOJIb30BaHUI0 WH(OOPMAITMOHHBIX TEXHOJOTUM ISl pPelIeHUs
Hay4YHBIX U IPO(PECCHOHATBHBIX 3a/1a4;

— CIOCOOHOCTh K OIIEHKE J3THYECKHMX acClEeKTOB HEKOTOpPBhIX HCCIeNoBaHU B oOnactu
OMOTEXHOJIOTHH (KJIOHHMPOBAHWE, HCKYCCTBEHHOE OTUIOJ0OTBOPEHNE);

* HPEOMEMHBIX:

— c(opMUPOBAaHHOCTH TPEACTABICHUI O POJIM W MeCTe OMOJIOTHHM B COBPEMEHHOW HAy4YHOU
KapTUHE MHpA; MOHUMaHHE POJM OHOJOruH B (OPMUPOBAHUU KPYro3opa M (PyHKIHMOHATbHON
IPAMOTHOCTH I pELICHUS TPAKTUYECKUX 3a/1a4;

— BJIQJICHUE OCHOBONOJIAralOUIUMHU TOHATHAMHU W TNPEJICTABICHUAMHU O JKUBOW IpPUPOJE, €€
YPOBHEBOM  OpraHM3allid W  JBOJIIOLMU; YBEPEHHOE  IOJIb30BaHHE  OMOJOTHYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BIIaJICHHE OCHOBHBIMHM METOJAMM HAay4HOr'O MO3HAHUS, UCIOIb3YEMbIMU MPU OHOIOTHYECKHX
UCCIIEIOBAHUSIX JKUBBIX OOBEKTOB W JKOCHUCTEM: OMNHCAHHEM, H3MEpPEHUEM, MPOBEJACHUEM
HaOJI0/ICHUI1; BBISIBJICHUE U OLIEHKA aHTPOMOTEHHBIX

W3MEHEHUH B IIPUPOJIE;

— chopMHPOBAHHOCTH YMEHUI OOBSCHATH PE3yJIbTaThl OMOIOTUYECKUX IKCIIEPUMEHTOB, PEIIATh
3JIeMEHTapHbIe OMOJIOTHYECKHE 3a/1a4H;

— chopMHpOBaHHOCTH COOCTBEHHOM MO3ULIMK MO OTHOLIEHUIO K OMOJIorn4yeckor nHbopmMaiuy,
MOJIy4aeMOil 3 pa3HbIX UCTOUYHUKOB, TTI00ATbHBIM 3KOJIOTHYECKIUM

mpoGiieMaM U MyTSAM UX PEIICHHUS.

B pesynprare wu3yueHuss ydeOHOW mucuuruiiHbl  «buonorus»  oOyuwaroriuiics
JIOJIKEH 3HATh:

e OCHOBHBIE TIOJIO’KEHHUSI OMOJIOTUYECKUX TEOPHU M 3aKOHOMEPHOCTEH: KIETOYHON TEOpUH,
IBOJIIOIIMOHHOTO yueHus, ydeHuss B.M.Bepnanckoro o Owochepe, 3akonsr ['.Menmens,
3aKOHOMEPHOCTEN U3MEHYMBOCTH U HACIEICTBEHHOCTH;

e CTpOEHHUE U (PYHKIMOHHPOBAHUE OMOIOTHYECKUX OOBEKTOB: KIIETKU, TEHOB M XPOMOCOM,
CTPYKTYpPBI BUJA U SKOCHUCTEM,;

e CYIITHOCTh OMOJOTHYECKMX TMPOIECCOB: Pa3MHOXKEHUS, OIUIOJOTBOPEHHUS, HCHCTBUS
HUCKYCCTBEHHOTO ¥  €CTECTBEHHOro  oTOopa, (OpMHpOBAaHHE  MPUCIOCOOIECHHOCTH,
MIPOMCXO0XKACHUE BUJIOB, KPYTOBOPOT BEILLECTB U NPEBPALLECHUE DHEPTUM B KIIETKE, OPraHU3ME, B
JKOCHCTEMax U Ouocdepe;

e BKJIAJ] BBIJAIOIMIMXCS (B TOM YHUCIIE OTEYECTBEHHBIX) YUCHBIX B PAa3BUTHE OMOIOTMYECKOM
HayKU;

e OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIIUKY;



B pesynbrare 0CBOCHHUS AUCIUILIMHBI O0YYaIOUIHICS JOKEH YMeTh!

e OOBACHATH pPOJNb OuoJOruM B (OPMHPOBAHMM HAYYHOTO MHPOBO33PEHHS; BKIA]
OMOJIOTUYECKUX TEOpHil B (POPMUPOBAHKUE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUDA;
€IMHCTBO >KUBOW M HEXHUBOU MPUPO/BI, POJACTBO KUBBIX OPraHU3MOB; OTPULIATEIBHOE BIIMSHUE
QJIKOTOJII, HUKOTHWHA, HAPKOTHUYECKUX BEUIECTB HAa SMOPHOHAIBHOE W TOCTIMOPHOHAIHLHOE
pa3BUTHE YEIOBEKAa; BIHUSHHUE SKOJOTUYECKUX (AKTOPOB HA IKUBBIC OPraHU3MBI, BIMSHHUE
MyTareHOB Ha PACTEHMsI, ’)KUBOTHBIX U YEJIOBEKA; B3aUMOCBS3H U B3aUMOJICICTBUE OPraHU3MOB U
OKpY’KalolIel cpeapl; MPUYUHBI M (aKTOPHI IBONIONNHU, U3MEHSIEMOCTh BHJOB; HAapyIICHUS B
pa3BUTUM OpPraHU3MOB, MyTallUM W UX 3HAYCHUE B BO3HUKHOBEHMM HACJEICTBEHHBIX
3a00JI€BaHUN; YCTOWYMBOCTh, PAa3BUTHE W CMEHBI IKOCHUCTEM; HEOOXOIUMOCTh COXpaHEHHS
MHOT000pa3us BUJIOB;

e pelIaTh 3JE€MEHTapHble OHOJOrMYECKHE 3a/adyM; COCTABIISATH 3JIEMEHTApPHBIE CXEMBI
CKpEILlMBAHMUS W CXEMbl IEpeHOca BELIECTB M MepeJaud HSHEpruu B HKOocHcTeMax (Lenu
MUTaHUS]); ONTUCHIBATH OCOOEHHOCTH BUIOB TI0 MOP(OJIIOTHIECKOMY KPUTEPHIO;

e BBISBJIATh IPHUCIIOCOOTIEHHSI OPraHU3MOB K cCpefe OOUTaHMs, MCTOYHUKUA U HaIU4He
MyTareHOB B OKpy»Kawollel cpene (KOCBEHHO), aHTPONOIEHHbIE HW3MEHEHHS B SKOCHUCTEMAax
CBOCH MECTHOCTH;

e CPaBHUBATh OMOJIOTUYECKHE OOBEKThI: XMMHUYECKHM COCTAaB TeN >KMUBOM U HEKUBOU
MPUPOABI, 3apoJbllliell 4YeloBeKa U JIPYTUX JKUBOTHBIX, TMPUPOJIHBIE OSKOCHUCTEMBl U
arpo3KOCUCTEMBl CBOEH MECTHOCTH; MpPOLECChl (E€CTECTBEHHBIH U HCKYCCTBEHHBIH 0OTOOp,
MI0JIOBOE M OecCIoyioe pa3sMHOXKEHHUE) U JIeNaTh BBIBOIBI U 000OIEHNS Ha OCHOBE CPaBHEHUS U
aHaln3a;

e QHAJIM3UPOBATH U OLIEHUBAThH PA3JINYHBIE THIIOTE3bl O CYIIHOCTH, TPOUCXOXKICHUHU KUIHU
U 4eJioBeKa, Ti1o0aibHble SKOJOTHYECKHE MPOOIEMbl U X PEIICHHUs, MOCIECTBUS COOCTBEHHON
NESATENBHOCTH B OKPYXKAIOLLEH Cpee;

e U3y4aTh U3MEHEHHUS B SKOCHCTEMax Ha OMOJIOTHYECKIX MOJIETIX;

e HAXOAUTh HMH(POPMAIMI0 O OHUOJOrMYEeCKUX OOBEKTaX B PA3NUYHBIX HCTOYHUKAX
(yueOHUKaX, CIIpaBOYHUKAX, HAYYHO-MIOMYJISIPHBIX M3JaHMUSIX, KOMIBIOTEPHBIX 0a3ax, pecypcax
ceTd VIHTepHET) U KPUTUYECKU €€ OLEHUBATh;

HCIO0Jb30BATh NMPHOOpPETEHHbIEC 3HAHUSA U YMEHHUS] B NPAKTHYECKOH JesiTeJJbHOCTH U
NOBCEIHEBHOM KU3HH.

e Ui COONMIOICHUS Mep MPO(UIAKTUKUA OTPaBJICHUN, BUPYCHBIX U JAPYTUX 3a00JIeBaHUH,
CTPECCOB, BpPEAHBIX MPUBBIYEK (KYpPEHHS, AJIKOTOJU3Ma, HAPKOMAaHUM); MPaBHJI MOBEICHUS B
MIPUPOJHOM Ccpelie;

e OKa3aHUs MEePBOM MOMOIIYU MPU TPAaBMATHUECKUX, TPOCTYIHBIX U APYTUX 3a00JIEBAHUSAX,
OTPAaBJICHUSIX MUILEBBIMU MTPOTYKTAMH;

OLICHKM JTHYECKHX AacCIEeKTOB HEKOTOPBIX HCCIENOBaHUII B 00JacTH OHOTEXHOJIOTHH
(KIIOHUpOBaHKE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE)

1.4. PexomenayeMoe KOJIH4ECTBO YACOB HA OCBOEHHE NMPOTrPAMMbI JIMCHHUILINHBI:
e  MakKcHMallbHas yueOHas Harpy3ka — 39 4acos;
e  oOs3arenpHas ayIuTOpHas yueOHas Harpyska — 33 4acos;



Buj yueO6Hoil paboThl

TpynoemkocTh 4acoB

OO0mas Tpya10eMKOCTh 39
AyauTopHasi yueOHas Harpy3ka (Bcero) B TOM 4HcJIe: 33
JIexuMOHHBIE 3aHATHUSA 14
CamocrosiTesibHast padora: 6
[IpakTuyeckue 3aHATHS: 18
JudpdepeHunpoBaHHbIN 3a4eT 1




2.2. TEMATUYECKHWMH IJIAH U COAEPKAHWE YYEFHOU JUCHUTLIAHBI

«BUOJIOT' US»

HaunumenoBanue
pa3aesioB ¥ TeM 3aHATHI

Coaep:kaHue y4eOHOro MaTepuaJa,
NPaKTHYECKHUE 3aHATHSI U CAMOCTOATEIbHAS
pabota o0y4yaomuxcst

O0nLeM
4acoB

YpoBennb
OCBOEHUS

1

2

4

Conep:xaHue y4eOHOro Marepuasa

BBenenune

Jleknusi-npe3eHTanus co BCIOMOrareIbHbIMHU
TeXHUYEeCKMMM CpeIcTBaMu 00y4eHHs
buosorus xak Hayka. KpaTtkas ucropus pa3sutus
6uonorun. [Ipu3Haky )KUBBIX OPraHU3MOB.
MHoroo6pasue JKUBbIX OpraHU3MOB. Y POBHEBAs
OpraHu3alys KUBOM NPUPOIBI U IBOJIFOLUS.

MeTob1 T03HaHUS )XKUBOU pupoabl. O0mme
3aKOHOMEpHOCTH Ononoruu. [lpenmer uyueHus
obob6maroniero kypca «buonorus», 1enu u
3a7a4M Kypca. 3ydeHne OCHOBHBIX
3aKOHOMEPHOCTEN BOSHUKHOBEHHSI, PA3BUTHS U
CyILIECTBOBAHUS KU3HU Ha 3eMJI€ U COBPEMEHHOMN
€€ OpraHu3aluH.

CamocrosiTesqibHast padora:

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

buonoruueckue cucteMbl pa3HOTO YPOBHS:
KJIETKa, OPTaHu3M, MOMYJISIHS, SKOCUCTEMA,
ounocdepa.

Pa3zoen 1. OcHOBBI IUTOJIOTHH

Tema 1.1. MeTOIBI LIUTOJIOTHH.
Knerounas Teopus

Cojep:kaHue y4e0HOIro MmaTepuaJja

Jlexknus

Uto takoe kietka. E€ pasmepsl. Kakue MeTonbl 1
pUOOPHI UCTIONB3YIOT ISl U3YUYCHHS KIETOK.
Co3parenu  kierouHod — teopun.  KakoBbl
OCHOBHBI€ IOJIOKEHHUS KIETOYHOU TEOPUHU

Tema 1.2.0cobeHHOCTH
XHMHYECKOI'0 COCTaBa
kIeTku. Boia u ee ponb B
JKU3HEAEATENLHOCTH KIIETKH.
MunepasnbHbIe BEIIECTBA U UX
pOIIb B KIIETKE

Conep:xanue y4eOHOro Marepuasa

Jlekuusi-mpe3eHTAIMs CO BCIOMOTaTeIbHbIMH
TeXHHYECKMMHU CPeACTBAMH 00yUeHUs
XMMHYECKUE DIEMEHTHI KJIETKU. XUMUYECKUE
BeIecTBa KiIeTKH. Ponb Bosibl B kiteTke. CBoiicTBa
BOJIbI. MUHEpaJIbHBIC BEIIECTBA KICTKH U UX
pOJIb.




IIpakTnueckoe 3ansTHE:2
Kitetka cTpykrypHas eaMHHULA )KUBOTO.

Conep:xanue yueOHOro Marepuasia

Tema 1.3. Opranuueckue
BEILIECTBA. YTJIEBOABI U UX POJIb
B JKU3HEACITEIIBHOCTU KJIETKHU.
Jlunuapl 1 UX PoOJIb B
KU3ZHEICITCIIbHOCTH KIIETKHU.

JIeKnus ¢ MCI0JIb30BAHHEM HATJISIIHBIX
nocoomii. YriieBobl U UX KiIacCu(UKaIIHSL.
@yHKIMHU yIIIEeBOAOB. JIMIUABI U UX
knaccudukanus. OyHKIUA JTUITHIOB

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

Tema 1.4. Ctpoenue u
Gbyskmn 6emKoB. DepMEHTHI

Conep:xanue y4eOHOro Marepuaja

Jlexknus. benku u ux crpoenue. Knaccuduxarms
OenKOB.  YPOBHM  OpraHm3aliuu  OeIKOBOM
Mouekyibl. Oynkuun 6enkoB. CBoiicTBa OEIKOB.
JHenatypanus Oenka.

Tema 1.5 . HyknenHoBbie
KHCIIOThI

" UX POJIb B ) KUSHCACATCIbHOCTH.

Conep:xanue y4e0HOro MaTepualia

Jlekuusi. HykienHOBbIE KMCIOTHI U UX THIIBI.
Crpoenne JIHK u PHK. Tuner PHK

IIpakTnyeckoe 3ansiTue: OpraHnvecKue
BEIIECTBA KJIETKH.

Tema 1.6.CtpoeHue
9YKapUOTHYECKOM KIETKH.

Copep:kanue y4eOHOro MmaTepuaja

Jleknusi. bruonornueckre MeMOpaHBbI.
Opranouipl kiaeTku. Kinerounoe sapo.
XpOMOCOMBI, CTpoeHHUE, QYHKIHIH.




IpakTuueckoe 3ansitme: OpraHouabl KJICTOK
9YKapHOT.

Tema 1.11.Bupycsl

Conep:xanue y4eOHOro Marepuaja

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

Camocmoamenvnaa paboma:
Bunet BupycoB. CrtpoeHue Bupyca TabadyHOMN
mo3auku. Crumg.

IIpakTuyeckoe 3ansrue:8
Bupycel. CtpoeHne BUpyCoOB.

Tema 1.12. Ilutanue KiIeTKu

Copep:kaHue y4eOHOro Mmarepuaja

Jleknus ¢ MHTEPAKTUBHOM Npe3eHTaAlM el
CriocoObl TUTaHMUSL.

Hemoncmpayuu

[IpencraBurenu aBTOTPOGHBIX U TETEPOTPOPHBIX
OpraHWU3MOB

Tema 1.13.00MeH BellecTB B
KJIETKE

Conep:kanue y4yeOHOro MmaTepuaJja

IIpoGaemMHasi _ JieKlMsl ¢ HMHTEPAKTHBHOM
npe3eHTamuei. 'omeocras, mIacTHYEeCKUd U
SHEPTreTUYECKHii oOMeH. MeTaboau3m
JeMoHcTpanus HarysIHOTO 1ocooust " OOMeH
BEIIIECTB B KJICTKE

Tema 1.14. DHepreTuyeckuii
oOMeH oOMeH

Conep:xanue y4eOHOro Marepuasa

Jlexust:

DHepreTudyeckuii 0OMeH B KIIETKE.
Juccumunsanus. DTanbl SHEPTETUYECKOTO
oOMeHa: OJIrOTOBUTENbHBIN, OECKUCIOPOIHBIMN,
KHUCIIOPOJHBIN

JleMoHCTpaNUs HATJISITHOTO TOCOOus "DTarbl
SHEepreTUdeckoro ooMena"

IIpakTuyeckoe 3anAaTHE: [ TMKOIU3, IBIXaHUE.




Tema 1.1. X)KusHeHHBIN UK
KJIeTKu. JleieHue KIEeTKH.
Muto3

Conep:xanue y4eOHOro Marepuasa

IIpakTnueckoe 3ansiTne: 12
Muro3. brosiornueckas pojap MUTO3a.

Tema 1.5. OmiogoTBOpeHue

IIpakTuyeckoe 3anaTHE: BHbl
OIIOJIOTBOPEHHUSL.

Tema 1.6. UnauBuayansHoe
pa3BuUTHE.

[Ipaktuueckoe 3anarue: OntoreHes. Tumbl
oHTOreHesa. [lepnonpl oHTOreHE3a. 3apobIIeBOe
pa3BUTHE OPTraHMU3MOB. DTambl SMOPHOHAIBEHOTO

pa3BUTHSI MJIEKONMWTAOMKX. B3anmoneicTBue
qacTen Pa3BHUBAIOIIETOCS 3apo/ipIiia.
[TocTaMOpHOHANBHBIN EPUOI.

CxoxctBo  3apojsimieii u  SMOpHOHAIBbHAS

JAUBCPICHI A TPU3HAKOB.

Tema 1.7 Hcrtopus pazButus
TeHETHUKH.
I'uOpunonoruueckuit MeTo

IIpakTuyeckoe 3anATHEe: 3aKOHBI MeEH e,

Tewma 1.8 3akoHOMEpHOCTH
HaCJIEICTBEHHOCTU U
WU3MEHYHUBOCTH

[TpakTrnueckoe 3ansatue: 3MeHUMBOCTh. Bub
M3MEHYUBOCTH. MoaudukanmoHHas u
HacJeACTBEHHas N3MEeHYMBOCTh. HopMa peakuun.
MyTauum.

Tema 4.1. OCHOBHEIE METOJIBI
CEJIEKIINH U OMOTEXHOJIOINHU

IIpakTnyeckoe 3ansitue :CeleKuus.

[Tonunnouaus u oTAaNEeHHAs THOPUIN3AIKS.
HckyccTBeHHBIN MyTarene3. buorexnomorus.
I'ennas umxenepus. Kinerounas nH>KeHepHsl.

Tema 5.9. Bo3HukHoBeHUE
’KA3HU Ha 3emiie

IIpakTueckoe 3ansitue: Bo3HUKHOBEHHE
KU3HU Ha 3emiie. [ UmoTesbl 0 MpOuCX0KICHUU
KU3HU (KpealnoHU3M, TUIIOTe3a
CaMOIIPOU3BOJIBHOTO 3aPOXKACHUS KU3HHU,
TUI0TEe3a MaHCIEPMUH, TUIIOTe3a OUOXUMUYECKOM
IBOJTIOINN).

CamocrocrosiTtesqibHast padora:

CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOKICHUN
®u3HU (THUITOTE3a a0MOT€HHOT0 3apPOXKICHHUS
*u3HH) JleMOoHCTpalus HarJasAHbIX TOCOOHH.

Tema: DBomrornus OGuocdepsi.

Jlexkuus:
Kommnonents! 6uocdepsl. DyHKIIUU KUBOTO
BelllecTBa

JuddepeHnpoBaHHbIN 3a4eT:

Bcero:

39 yacoB







3.YCJIOBUS PEAJIM3AIINU TTPOTPAMMbBI YYEFHOM JUCIHUATIIMHBI
3.1. TpeGoBaHMS K MUHHUMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecleuyeHH 0
peanu3anuu JUCHUIINHBI
Peanuzanus yueOHOW AUCIUIUIMHBI TPEOyeT HANNYUS yUeOHOM ay TUTOPHHU:
-[10CaJOYHBIC MECTA CTY/ICHTOB;

e  pabouee MECTO IpEIOaBATES;

e  paboyas MellOBas JOCKa;

. JIEMOHCTPALIMOHHBIN CTOJI;

e  HarmaAHble TocoOMs (yU4eOHWKH, ONOPHBIC KOHCICKTBI-IIIAKATHI, CTCHJIBI,
KapTOYKH, Pa3AaTOUYHbIN IUJAKTUUECKUI MaTepuall, CIpaBOYHbIN MaTepual).

. KOMIUICKT Y4eOHO-METOMYECKUX ITOCOOUH 110 OMOJIOTHH;

e  JabopaTtopHoe 0O0OOpyaOBaHWE (MHKPOCKON M MUKporpenapartsl, Mmoaens JIHK,
repOapuii, 1abopatopHas MoCy/1a U XUMHUYECKUE PEAKTHUBHI)

e BHJEOMATEpPHAIBI
Texnuueckue cpedcmea 0OV4eHus.:

. HoyTt6yk

. MYJIbTUMENUIMAHBIN IPOEKTOP.
3.2. UupopmannonHoe odecnieuenne o0yyenusi. (Ilepeyenb pekomeHayeMbIX y4eOHbIX
usnanuii, UuTepHer-pecypcoB, 10NOJHUTEILHON JTUTEPATYPHI).
OCHOBHbIE HCTOYHUKH:
1.Kamenckuit A.A. buomorus. OOmas Ouomnormsi. 10-11 xn.: yueOnuk /Ilog pem. A.A.
Kamenckuit, E.A. KpukcynoB, B.B. [TIlaceunuk.- M.: [poda, 2020.- 368 c.
2.benses JI.K., Hpimmun ['.M., Ky3nenoBa JI.H.u np. buonorus (6a30BbIli ypOBEHB).
10xnacc.—M.,2021.
JlonoHUTe/IbHbIE HCTOYHUKU:
1.MonneBa A.lO. buonorus. Bech mkompHBIH Kypc B cxeMax W Tabmmmax. — M., 2022
2. Jlykarkun A.C., Pyuun A.b., CumaeBa T.b. u ap. buonorust ¢ ocHOBaMH 3KOJIOTHH: YUYSOHUK
JUTSL CTY/. yYpekaeHui Bbeicil. oOpazoBanus. — M., 2019 3.MamonToB C. I'., 3axapos B. b.,
KoznoBa T. A. buonorus: yueOnuk mnsa cryd.. 4.Huxutunckas T.B. buonorus: xapmaHHBII
CIIPaBOYHUK. — M., 2019 :
5.Cusornazos B. U., Aradonosa 1. b., 3axaposa E. T. buonorus. O6mas Ouonorusi: 6a3oBbIit
YPOBCHb, 10—11xmacc.—M., 2020
6.Cyxopykosa JI. H., Kyumenko B. C., BanoBa T. B. buonorus (6a30Bsiii ypoBens). 10—11
knacc. — M., 2019
3as buonorus 2021r.

HNHTepHET-pecypcebl:

1. http://www.ebio.ru/OnexTpoHHbIii yueOHUK 1o 6nosnoruu. [IpeacraBneHs
paszesbl: 00TaHUKa, 300JI0THsl, aHATOMUSI, 00IIasi OMOIOTHS, SKOJIOTHSL.

2. http://evolution.powernet.ru/ Teopust 5BOJIIOLKHK KaK OHA €CTh: MaTEPHAIbI 110
TEOpUH OMOJOTHYECKOM 3BONIONMHU. [Ipe/icTaBIeHbl pa3InyHbIC MaTEPHUAIIbI,
MOCBSIIEHHbIE TEOPUH OMOIOTNYECKOI 3BOTIOLINY.

3. www. window. edu. ru (EauHoe okHO g0CcTyIa kK 00pa3oBaTeNbHBIM pecypcam
VHTepHeTa no 61onorun).

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




4. KOHTPOJIb ! OIEHKA PE3YJbTATOB OCBOEHUS YYEBFHOHN

JUCLMITJINHBI

KoHTponb ¥ oOlleHKa pe3yJlbTaTOB OCBOCHHS YYEOHOW JUCHIUIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TPOIECCe MPOBEACHUS NPAKTHUUYECKUX 3aHATUH W JTAOOPATOPHBIX pPadoT,
TECTUPOBAHUS, & TAKXKE BBIMOJHEHUS OOYYAIOIIUMHUCS WHIWBUAYAIbHBIX 3a/JIaHUM, TIPOEKTOB,

HUCCJIEJOBAHMIA.

KoHTpoJIb M OLleHKa pe3yIbTaTOB OCBOCHHUS JUCLUIUIMHBI OCYIECTBIISECTCS MIPENOIABATEIIEM B
mporecce MPOBEACHUS MPAKTUYECKUX 3aHATHH M JIAOOPaTOPHBIX pPabOT, MPOMENKYTOYHOTO
a TaKKe BBITOJHEHUS OOYYAIOIIUMUCS WHIUBUAYAIBHBIX

KOHTPOJIBHOI'O TCCTUPOBAHUA,

3ajanuii, pedepatos.

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIEC YMEHMUS,
YCBOCHHbIE 3HAHMS)

Koab! popMupyembIx 00mmx
KOMITeTeH M

®opmMbI U METOABI
KOHTPOJISl M OIl€eHKHU
pe3yJabTaToB 00y4YeHHsl

3HAHMSA:

- OCHOBHEIC nonoxenus | OK-2, OK - 4, OK-5, OK-6, [TIpomexxyTouHoe

onomornyeckux  teopuii  u | OK-08 TECTUPOBAHUE.

3aKOHOMEPHOCTEN:  KIIETOYHOU IIpoBepka TeTpanu.

TEOpUH, SBOJIFOLIMOHHOT O VYeTHbIM onpoc.

YUYEHHH, YUYEHHUs B.A.

Bepuanckoro o 6uocdepe,

3aKOHBI I. Mennens,

3aKOHOMEPHOCTEN

U3MEHUYUBOCTH u

HACJIEICTBEHHOCTH;

- CTpOCHUE u | OK-2, OK-4, IIpoBepka TeTpau.

(yHKIIMOHUPOBAHUE OK-5, [IpoBepka  gomMamrHHX

OHMOIOrMYECKUX 00OBEKTOB: 3a;ad.

KJIETKH, TEHOB M XPOMOCOM, OuenuBanue

CTPYKTYpBI BH/Ia U DKOCHUCTEM; MPAKTUYECKUX PadoT.
[IpoMexxyTOUHBIN
KOHTPOJIb.

- cymHocTh Ouonormdeckux | OK-2, OK-3, OrneHuBanue

MPOIECCOB: pasmHoxenus, | OK-4, OK-8, MPAKTUYECKUX

OILI0JIOTBOPEHHS, nevicteusa | OK-9 3aJaHUH.

HCKYCCTBEHHOTO u [TpomexyTouHbII

€CTECTBEHHOI'O orbopa, KOHTPOJIb.

(dbopMupoBanue OpoHTANBHBIH u

MPUCTIOCOOJICHHOCTH, WHIUBUAYATbHBIN

MIPOUCXOXKICHHE BU/IOB, oTpoc

KpyTrOBOpPOT BEIIECTB u [TpoBepka TeTpaay.

MpeBpaleHUe SHEPIUH B [IpoBepka  JOMAaIIHHUX

KJIETKE, OpraHu3Me, B 3aaHMi.

9KOCHCTEMax U Ouocdepe; Pabora ¢ yueOHUKOM.

- Bkiman Bemawmmxces (B tom | OK-1, OK-3, YcTHBIN Ompoc.

quciae oTedecTBeHHbIX) yueHblx | OK-04, OK-9 ITpoBepka TeTpay.

B pa3BUTHE OHOJIOTHYECKOU 3amuta pedepartos.

HaYKH;

- 6uonornyeckyto | OK-2, OK-4, ITpomexyTouHoe

TEPMHUHOJIOTHUIO U CUMBOJIUKY. OK-5, TECTUPOBAHUE.

JIukTaHT o




OIIPENCICHUSM.
YcerHbli onpoc.

YMeHHUSI:
- 00BsicHATH poab Oumonormu B | OK-3, OK-4, OK 08 ITpoBepka TeTpaay.
(dhopMupOBaHHUH HAy4YHOI'O [IpoBepka  mOomMamHHUX
MHUPOBO33PEHUS; BKJIa] 3aaHUH.

OMOJIOTUYECKUX  TEOpUil B
dbopMUpOBaHHE  COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KAapPTUHBI
MHpA; E€IUHCTBO JKUBOW U
HEXWUBOW IPUPOABI, POICTBO

JKHNBBIX OpraHnu3MoB;
OTpULATCIIBHOC BIIUSITHUEC
QITKOT OJIA, HUKOTHHA,
HAapKOTUYCCKUX BECUICCTB Ha
SMOpPHOHAIIEHOE "
MOCTAMOPHUOHAIIBHOE ~ pa3BUTHE
YeJIOBEKA; BIIMSIHUE

9KOJIOTUYECKUX (aKTOpOB Ha
KUBbIE€ OpPraHU3Mbl, BIIMSHUE
MyTareHoB Ha pacTeHus,
KUBOTHBIX u YeJI0BEKa;
B3aMMOCBSI3U U B3aUMOJEHCTBHE
OpPraHU3MOB M  OKpYKaloIlei
cpeabl; NPUYMHBI U (HAKTOPHI
9BOJIIOLUH, U3MEHSIEMOCTb
BUJIOB; HApYIICHUS B Pa3BUTHU
OpPraHu3MOB, MyTalUM M UX
3Ha4yeHWe B  BO3HUKHOBEHHHU
HacCJIe/ICTBEHHBIX 3a00JIeBaHUIi;
YCTOMUMBOCTb,  pPa3BUTHE WU
CMEHBI IKOCUCTEM;
HE00X0IMMOCTh COXpaHEeHHUs
MHOI000pa3usi BUJIOB;

OuenuBanue
MPAKTUYECKUX PadoT.
IIpomeKyTOUHBIN
KOHTPOJIb.
@pOoHTAIBHBIN 151
VHIUBUTy aTbHBIN
orpoc.

Pabota ¢ yueObHmnkom.

- peuIaThb QJICMCHTAPHBIC
OMOJI0ruYeCcKue 3aJa4u,
COCTaBJIATHb QJICMCHTAPHBIC

CXEMBbl CKpEIIMBAHUS U CXEMBI
IepeHoca BELIECTB M Iepeaadu
SHEPIUM B 3KocHcTeMax (Lenu
NUTAHUA); OIUCHIBATh
0COOEHHOCTH BUJIOB o
MOP(hOJIOTHUIECKOMY KPUTEPHUIO;

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

OnenuBanue
MPaKTUYECKUX

3aJaHUH.
[IpomexxyTouHBIi
KOHTPOJIb.

ITpoBepka TeTpamu.
IIpoBepka  JOMAIIHHMX
3aJaHUH.

- BBIIBIATH mpucnocobnenus | OK-4, OK-5, OneHnuBaHue
opranu3MoB k cpene oburtanus, | OK-6 MPaKTUYECKUX
HUCTOYHUKHU u HaJu4ue 3a/laHUM.
MYTareHOB B OKpYXKarollen OpoHTATBHBIN U
cpene (KOCBEHHO), VH/IUBUTY TbHBIH
AQHTPOIIOI€HHbIE W3MEHEHUs B ompoc
9KOCHUCTEMAaX CBOEH MECTHOCTH;

- cpaBHMBaTh Ononornyeckue | OK-2, OK-3, DpOHTAILHBIN U




OOBEKTBI: XHUMHUYECKHHN COCTaB
Tell JKUBOU " HEXXUBOU
IIPUPOJIBL, 3apPOJBIIIEH YEJIOBEKa

OK-5, OK-6

VHJIUBUy aJIbHbBIN
ompoc.
Brimonnenne

)41 ApPYyTrux KHNBOTHBIX, MPAKTUYCCKUX 3a1[aH1/1171.
MIPUPOAHBIE  DKOCUCTEMBI U
arpodKOCUCTEMBI CBOEH
MECTHOCTH; IIPOLIECCHI
(ecTecTBEeHHBIN u

HCKYCCTBEHHBIH 0TOOP, I10JIOBOE
u Oecronoe pa3sMHOXKEHHUE) W
JeNIaTh BBIBOJBI M O0OOIICHUS
HAa  OCHOBE CpaBHEHHS U
aHAJIN3a;

- aHammsupoBath u oueHuBath | OK-2, OK-3, VYeTHBIN onpoc.
pa3InyHbIE TUIIOTE3BI o | OK-4, OK-8 IIpocmorp wu  aHanus
CYIITHOCTH, MIPOUCXOXKICHUN BHIeO(UITHEMA.

’KHM3HH U YeJIOBEKa, riio0alLHbIe

9KOJIOTMYECKUE NMPOOIEMBbl U UX

pelIeHus, TTOCIICACTBHS

COOCTBEHHOH MEATENLHOCTH B

OKpY>Karollleil cpese;

- wmydatp m3meHenus B | OK-1, OK-3, Beinonnenue
sKkocucTeMax Ha ouonornyeckux | OK-05, OK-9 MPAKTUYECKHUX 3aJaHUM.
MOJIETISIX;

- Haxomuth wuHpopmarmio o | OK-4, OK-5, Pabota ¢ mmreparypoi,
ononmornyeckux oObekTtax B | OK-6, OK-08 WHTEpHET-

Pa3IMYHbIX MCTOYHUKAX MCTOYHUKAMHU.
(yueOHUKaX, CIIPaBOYHHKAX, YcTHBIH ompoc.
HAyYHO-TIOMYJISIPHBIX H3JIaHUSX,

KOMITHIOTEPHBIX 0azax,

pecypcax cetu HWHTepHer) wu
KPUTHYECKH €€ OICHUBATB.

KoHTpo1bHO-0LIEHOYHbIE CPeACTBA

Pa3gen 1. Yuenue o Kiierke

3ATIAHME (BHeayauTOpHAasi caMoCTOsITe/IbHAsi padora) Nel

TEKCT 3AIAHUA:

1. ITonroToBka pedepara no Teme:

. OpraHqucxne BCIICCTBA paCTI/ITeJ'IBHOI\/’I KJICTKH, O0Ka3aTCJIbCTBa HX HAJIUYHA B

pacteHuu. Butamunsl, pepMeHTHI U TOPMOHBI U UX pOJb B opranusme. Hapymenus
IIPU UX HEJOCTAaTKE M U30BITKE.

[IpokaproTHyeckre OpraHu3Mbl U UX POJIb B OMOIIEHO3aX.

[IpakTHyeckoe 3Ha4YeHHWE MPOKAPHOTHUECKUX  OpPraHu3MoOB (Ha  MpHUMepax
KOHKPETHBIX BHJIOB).

Knerka sykaprHOTHYECKUX OpraHU3MOB. MeMOpaHHbIHM MPUHLIUI €€ OpraHU3aI|H.



e CrpykTypHOE B PYHKIIMOHAIBHOE Pa3IUIHE PACTUTEIBHON U )KHBOTHON KIIETOK.
e  MUTOXOHAPUU KaK DHEPreTHUYECKUE CTAHIUU KIeToK. CTaguu SHEepPreTUYecKoro
oOMeHa B Pa3IMYHBIX YACTSIX MUTOXOHAPUH.
e Crpoenue u HyHKIMH pUOOCOM U MX POJIb B OMOCHHTE3€e OelKa.
e Slapo Kak LEHTp YIpaBJICHUS KUZHEIACSITEILHOCTHIO KICTKH, COXPAaHEHHS U Iepeaadn
HACJICJICTBEHHBIX TIPU3HAKOB B ITOKOJICHUSX.
o KilerouHas Teopus CTpOSHUS OPraHU3MOB. VICTOPHS 1 COBPEMEHHOE COCTOSIHHUE.
2. HapucoBaTh cXeMbI CTPOEHHUS PACTUTEIHHOM U )KUBOTHOM KJIIETOK M OCHOBHBIX
OpPTraHOUJIOB KJICTKH.
3. U3yuenue Bonpoca GOTOCUHTE3 U XEMOCHUHTES.
YcJI0BUS BBITIOJHEHUS 32/IaHUS
1. MecTo (BpeMmsi) BEITIOJTHEHUS 3a/IaHUS :_33JIaHUC BBITIQJIHICTCS BO BHEAYJAUTOPHOE BPEMsI
2. MakcuMaiabHOE BpeMsl BBITTOJTHEHUS 33 JaHVS: 60 MUH.
3. Bel MOXeTe BOCIIOJIB30BaThCS_yUeOHUKOM, TJI00aTbHOM CEThIO
IIkaja oleHKH 00Pa30BATEIbLHBIX JIOCTHKEHHI:
Kpurepunu :
- yMeHHUe cPOpPMYITUPOBATH e PabOTHI;
- YMEHHE MoJI00paTh HAYYHYIO JIMTEPATYPY TI0 TEME;
- MIOJTHOTA ¥ JIOTHIHOCTH PACKPBITUS TEMBI;
- CaMOCTOSTEIBHOCTh MBIIIUICHUS,
- CTHJIMCTHYECKAS TPAMOTHOCTD U3JI0KCHHUS;
- KOPPEKTHOCTH BBIBOJIOB;
- MPaBWJIBLHOCTH OhOpMITEHUS paOOTHI.
Kpurepun onenku:
- OLIEHKA «OTJIMYHOY» BBICTABIIAETCS 00yUaIOLIEMYCsl, €CITH BBITTOJHEHBI BCE
BBIIIETIEpEUHCICHHbIE TPEOOBAHUSI K U3JI0KEHUIO, OOPMIIEHHUIO, U TIPEJCTABICHUIO PabOTHI
- OLIEHKA «XOPOIII0» BBICTABISIETCS 00yYaroIeMycsi, €ClIU IOMyLIEeHbl HE3HAYUTEIbHBIC
MOTPEITHOCTH B OPOPMIICHUH U TIPEICTABIICHUN PAOOTHI.
- OLIEHKA «YJIOBJIETBOPUTEIHHO»BBICTABIISICTCS 00YUaIOIEMYCsl, €CJIA JOMYILEHBI
HE3HAYUTEJIbHbIE MOTPEIIHOCTH B COACPKaHUH, OPOPMIIEHUHU U MPEJCTABICHUN pabOTHI.
- OLIEHKA «HEYJOBJIETBOPUTEIHHO» BBICTABIISIETCS 00yYarOIIeMYyCsl, €CIIU MpPeICTaBIeHHAs
paboTa He COOTBETCTBYET TPEOOBAHUSM.

TEKCT 3AIAHUSA:

1. Ilpouecc HHAMBUAYAJBHOI0 PA3BUTHS OPraHU3Ma - 3TO:

OHTOT'CHE3
MUTO3
aMHUTO3
Meno3

AN

2. TkaHbIO HA3BIBAIOT:

1. KOXHIy JIyKa

2. TIpymiy KIETOK, CXOAHBIX 10 CTPOECHUIO U BBIOIHAIOINX OIPEAEICHHYIO
(byHKIHIO

3. MSKOTb SATOIbI

4. ckubky apOy3a

3. besaku - OMosorn4ecKue NOJIMMepbl, MOHOMEPaAMH KOTOPBIX SIBJISIIOTCS:

1. KuUpHI



2.
3.
4

(hepMeHTHI
AMHUHOKHCJIOTHI
yTJIEBOIbI

4. MuTto3 - cnocod ACJTCHUSA IYKAPUOTHYECCKUX KII€TOK, IPA KOTOPOM:

00pa3yroTcst MOJIOBBIE KIETKU

JIOYEPHHUE KIIETKU MOJY4YaloT TeHETUYECKYI0 MH(POPMALIMIO TAKYIO e, KaK B spe
MAaTE€pUHCKOU KIIETKH

U3 TUIUIOUHON KJIETKU 00pa3yroTcs rarioniHble

oOpa3zyercs 3urora

5. Camoe pacnpocTpaHeHHOE HEOPraHHYECKOe COeJUHEHHE B KUBbIX OPraHU3Max

L N S

non
KaJIbIIUN
BOJa
Maraui

6. CKoJIbKO MPOUEHTOB 0T MAaCChI B€IIECTBA COCTABJIAIT OPraHuvIe€CKUEe BEECTBA

o

5-10%

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

7. Kakue opraHnuyeckne BelecTBa Npeod/iaiaT B KJIeTKaX pacTeHuid?

el o

YTIIEBOJIBI
Oenxu
KUPBI
MHUKPO3JIEMEHTBI

8. Kak Ha3bIBaeTcsl coelMHEHHe IBYX AMMHOKHUCJIOT B OJIHY MOJIEKY.J1y?

1. TpunenTun
2. TIOJMIICHTH]
3. IMIOEOTH],

9. Ha3oBuTe 0CHOBHYI0 QYHKIIUIO }KMPOB

HEUTpalnbHas
CTPOUTEIIbHAA
3allUTHAs
JHEpreTuyecKas

Ell

10. Ipyroe Ha3BaHue yI/1eBO/0B

HYKJIICUHOBBIC
KHUCJIOTHI
JIUITUABI
caxapuJbl

El



11. CkoJbKO NPOLIEHTOB YIJIEBO/I0B B :KUBOH KJeTKe?

0,5%
5%

1-2%
3-4%

AN e

12. B KaKuX YCJIOBHSX MOI'YT KHUTh 0aKTepUH

1. B aHadPOOHBIX
2. B a’pOOHBIX U aHAIPOOHBIX YCIOBUAX
3. B a’poOHBIX

13. DHepreTnyeckuii 00MeH - 3TO Npouecc:

TEIUIOPET YIS

OKHCIICHUA OpFaHI/I‘ICCKI/IX BCIICCTB KJICTKH C 0CB060)K)I€HI/IGM 3Hepr1/11/1
OMoOCHHTE3a

yIalleHud )KUIKUX IIPOAYKTOB paciana

L

14. UMMYHOJI0TH4€CKYI0 3aLIIUTY OPraHu3Ma 00ecne4ynBaroT:

pa3IMYHbIE BEIIECTBA
0coObIe OETTKM KPOBH - aHTUTETIA

yTIIEBOBI

OCJIKH, BBITIOTHSIOIINE TPAHCIIOPTHYIO (PYHKITHIO

e

15. HacaeacrBenHasi uHgopManus y 0aKTepuii XpaHUTCs B

XpOMOCOMax
sape
pubocomax
[IUTOIUIa3Me

e

16. U3 ckoJbKHUX (pa3 cOCTOMT MUTO3?

wnN =
w AN

17. Kaxnablii BUJ pacTeHUil M }KUBOTHBIX XapaKTepu3yeTcs onpeaejeHHbIM U
NOCTOSTHHBIM YHCJIOM

T'CHOB
XpOMOCOM
KJIETOK
OPTaHOMJIOB

el

18. Kak Ha3bIBaIOT COCTOSTHHE MEKIY ABYMSI MUTO3aMu?

1. uHTepdaszon
2. mpoda3oii



3. Merodazoit
4. anadazoii

19. Kak Ha3biBaercs nepsas ¢asa gejaenus saapa?

aHadasa
Tenogasa
meTodaza
npogaza

PwnNe

20. DHepreTuyecKUMH " cCTAHIUIMHU'" KIETKH SBJISIOTCSA

JH30COMBI
prOGOCOMBI
MUTOXOHAPUHU
UTOILIa3Ma

L N S

21. HpﬂMOC ACJICHHUE KICTKHU, BCTPEUYAOLICECH TOJIBKO Y l'[pOCTCﬁIIIHX, Ha3bIBAIOT

OHTOI'€HE3
MHUTO3
aMHUTO3
Meno3

B

22. Ha3zoBute npouecc 00pa3oBaHus ;KUBbIMM OPraHU3MaMM OPraHUYeCKUX MOJIEKYJ U3
HEOPraHU4YeCKHUX 3a cYeT IHEPTHH COJTHEYHOro CBeTa

TICCUMUITSTINS
racTpyJIsIus
ACCUMUJISIIIHS
dboTocunTE3

N

23. OcHOBHAasI 0COOEHHOCTb CTPOEHUS OaAKTepuil

OTCYTCTBUC XpOMOCOM
HaJIN4YHC HUTOIIa3MBbI
OTCYTCTBHUC TKaHeH
OTCYTCTBHUC Apa

e

24. BakHelnied cCOCTABHON YaCTHIO KJIETKH SABJIAETCH

SIIPO
JIN30COMBI
BaKyOJIH
LIUTOIIIa3Ma

AN

25. CKOJIbKO NPOLECHTOB KMPA COACP/KUTCH B AKUBOTHBIX KJIETKaX?

40%
90%
70%
50%

PwNE



YcioBus BbINOJHEHUS 3a1aHUS

1. Mecro (Bpems) BBINOJIHEHMs 3a/laHUsS: 3a/laHUE BBINOIHACTCS HA 3aHATHE B ayJUTOPHOE

BpEMA

2. MakcuMalbHOE BPCMs BBITNIOJIHCHUA 3aJaHUA:

30 MUH.

3. Bbl MOkeTe BOCIIONIB30BATHCA YYSOHUKOM, KOHCIHEKTOM JICKIIUHI

HlkaJjga oleHKN 00pa30BaTeIbLHBLIX JOCTHIKEHMI

[IpoueHT pe3yapTaTUBHOCTH (MIPaBUIbHBIX OneHka ypoBHS OArOTOBKHU 0asu1 (OTMETKa)
OTBETOB) BepOaIbHbIN aHAJIOT
90 +~ 100 «5»-0TIINYHO
80 + &9 «4»- Xopo1Io
70 =79 «3»- y/I0BJIETBOPUTEIILHO
MeHee 70 «2»- HEYIOBJIETBOPUTEIHHO
TEKCT 3AJAHUA:

1. O0MeH BewecTs - 3TO Mpouecc:

MTOCTYTUICHHE BEIIECTB B OPraHU3M
MIpEBpALIEHUS, UCIIOJIb30BAHUS, HAKOIUIEHUS M TIOTEPH BEUIECTB U SHEPTUU
YIQJICHHS U3 OpraHn3Ma HENepeBapeHHbIX OCTATKOB

YIAJICHHE )KHUJIKMX IIPOAYKTOB pacraja

L

2. Kak Ha3bIBaIOTCA JKEeHCKHE MOJIOBbIE KJIeTKN?

CIIepMaTO30MIbI
SIUIIEKIIETKU
IJIAllEHTOH
TOPMOHBI

e

3. PazmHo:kenue - 31o:

CBOMCTBO BCEX JKHBBIX OpraHu3MoB

IIpouecce CIUAHUA MYH(CKOI;'I M JKEHCKOH ITOJIOBBIX KJIETOK
KHN3Hb

CITIOCOOHOCTE K IMUTAaHUIO

e

4. CKo0JIbKO M KaKHe XPOMOCOMBI COIEPKHUT OIJIOAOTBOPEHHAs siiilleKJIeTKA YeJI0BeKa?

1. 23 XpoMOCOMBI MaTepHU

2. 46 XxpoMOCOM, U3 KOTOPBIX 23 XpOMOCOMBI MaTepu u 23
XPOMOCOMBI OTIIa

3. 46 xpoMocoM MaTepu

4. TOJBKO 23 XpOMOCOMBI OTLIA

5. Kakue XxpoMocoMbI Ha3bIBAKOT FTOMOJIOTHYHBIMH ?

COBOKYITHOCTb XPOMOCOM B IOJIOBBIX KJIETKAX
J00bIe XpPOMOCOMBI IUTUIOMTHOTO Habopa

CXOJHBIE TI0 CTPOEHUIO U HECYIIIME OJAMHAKOBBIE I'€HBI
OJIMHAKOBBIE 0 (popme

AN




6. I'ne oOpa3yroTcs My;KCKHe M0JI0BbIEe KIeTKH?

STMTIEKJICTKAX
OpraHouIax
CEMEHHMKAaX
FOPMOHaX

PwnNe

7. Kak Ha3pIBaeTcs mpolecc CAUSTHUS sIfieKIeTKH U criepMaTo3onaa?

pocTom
JIeJICHUE
pa3MHOKEHHE
OILTIO/IOTBOPEHHE

Mo

8. Kak Ha3bIBaeTcsl mpouecc BOCIPOn3BeleHus cedsi mogo0HbIX?

YBCIIUUCHUC
pa3MHOXCHHE
pOXaeHnE
OIJIOJIOTBOPEHHE

e

9. I'enoruH popMupyercs 1MoA BIAUSTHUEM:

TOJIBKO YCJIOBUI BHEIIHEN CPEIbI
TOJIBKO T€HOTHUIIA

TOJIBKO JI€ATEIIbHOCTH YEJIOBEKa
TEHOTHUIIA U YCJIOBUI BHEIIHEW CpeIbl

e

10. OcHoBaTeJieM COBPEeMEHHOM IMOPHOJIOTUHM CHUTAETCH aKAJTeMUK

JIomoHOCOB
Jlamapk

bep
Bepnanckuit

El

11. C noMompbI0 KAKUX KJIETOK MPOUCXOAUT MOJ0BOE PA3MHOXKEHUe?

Tenel
aaep
raMmeT
KITyOHel

AN

12. Ha3oBuTe aBe (hpopMbI PA3MHOKEHUS.

JIeJIEHNE U TIOYKOBAHHUE
II0JIOBOE U OECIIOIOBOE
YepPEHKOBAHUE, TOYKOBAHHE
JYKOBUYHOE U YEPEHKOBAaHHOE

PwNE

YciaoBus BHINOJHEHUS 3aaHUAS
1. Mecto (BpeMﬂ) BBIIIOJIHCHUSI 3aJaHUsl: 3aJaHUC BBLIIOJHICTCS Ha 3aHATHEC B aYJAUTOPHOE
BpEmiA




2. MakcuManbHOE BpeMsi BBITIOJIHEHUS 3aJaHUSI: 30 MUH.
3. Bbl MOkeTE BOCIIONIB30BATHCA YYCOHUKOM, KOHCIHEKTOM JIEKIIUHI
HlkaJja oleHKN 00pa30BaTEIbLHBLIX JOCTHIKEHMI

[IporeHT pe3ysibTaTUBHOCTH (ITPaBUIIBLHBIX OreHka ypoBHS IOJTOTOBKY 0auT (OTMETKA)
OTBETOB) BepOaIbHBIN aHAJIOT

90 - 100 «5»-0TIINYHO

80 + &9 «4»- Xxopo1Io

70 =79 «3»- y/I0BJIETBOPUTEIILHO

MeHee 70 «2»- HEYJIOBJIETBOPUTEIHHO




