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00pa3oBaHus, YTBEpXKIEHHOTO mpuKazoM MunobpHayku Poccuu ot 12.05.2014
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C YYETOM: -IPO(UIIS MOIyIaeMOro 06pa3oBaHusl.

IIPUMEPHOM ITPOrpaMMBbl

PexoMeHnanuii 1o oOpraHM3alMHM TONYy4YEHHS CpeaHero obmiero o6pa3oBaHHs B
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o6pazosanusi (IIIIKPC u ITIICC3), paszpaboranueix OTaenoM npohecCHOHAIBLHOIO
obpa3oBanusi MunucTepcTBa OOpa3oBaHusi M Hayku Pecrnybnuku J[larecrana B
COOTBETCTBMM C paboyuM y4eOHBIM IUTAaHOM O00pa30BaTEIbHOM OpraHu3alMyM Ha
2024/2025 y4eOHBbI# rof.
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1.MMACIIOPT ITPOI'PAMMBI YYEFHOM JUCHUILJIMHBI BUOJIOI U
1.1. O6nacTh NpUMEHEHUsI POTrPaAMMBbI

Pabouass mporpamma ydebno¥ mucuummmael COO. 01.06.buosiorusi sBise€TCs YacThbiO
obpazoBarenbHoi nporpammel CIIO mporpaMmbl MOATOTOBKY CIELHMATUCTOB CPEIAHETO 3BE€HA B
cootBercTBHM ¢ @I'OC no cnenmansHocTH 40.02.02 «IIpaBooxpaHUTEIbHAS IEATEIBHOCTD. )
1.2. MecTto AMCUMIIMHBI B CTPYKType oGpa3oBatenbHoii mporpammbl CIIO mporpammel
noaroroBku crneuuaaucros cpeanero 3pexa (IMIICC3): nucimruivaa «buosorus» BXOAWT B
061meo6pa3oBaTeNIbHYIO MOATOTOBKY M OTHOCHTCS K 00111€00pa30BaTeIbHBIM AUCIUTLUIHHAM.

IIporpamma nanpasieHna Ha popmupoBaHue o6mux komnerenumii (OK):

TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OBPA3OBATEJIbHOU NMPOrPAMMbI

BrinyckHuK, OCBOUMBIIMKA 00pa30BaTeIbHYIO MPOrpaMMy, A0JDKEH 00JiaaTh ClIELYIOMUMH
obumu komrereHmsamu (nanee - OK):

OK 01. BriOupats crocoObl pemieHuss 3amad NPO(PECCHOHAIBHON eATEIbHOCTH
NPUMEHUTENBHO K Pa3IMYHbBIM KOHTEKCTaM;

OK 02. Hcmonp30BaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHAIW3a U MHTEPINpETALUH
uHbOpPMaUK ¥ WH()OPMAIMOHHBIE TEXHOJOTHM JUIs BBINOJHEHMs 3a7ad NpohecCHOHATBHON
NS TeIbHOCTH;

OK 03. ITnanupoBaTh ¥ peain30BBIBATH COOCTBEHHOE NMPOGECCHOHAIBHOE U JTUYHOCTHOE
pa3BUTHE, TPEINPUHAMATENBCKYIO JESATENBHOCTh B NpodeccuoHanbHoi chepe, MCroab30BaTh
3HaHUS 110 (PUHAHCOBOW I'PaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYyalMsX;

OK 04. DddexTuBHO B3aMMOIeHCTBOBATh U paboTaTh B KOJUIEKTUBE U KOMAH/IE,

OK 05. OcyuiecTBiasATh YCTHYIO M INHCBMEHHYIO KOMMYHHMKAIMIO Ha TOCYJAapCTBEHHOM
s3pike  Poccuiickoit ®emepaliid ¢ y4eToM OCOOEHHOCTEH COLMAIBHOINO M KYJIBTYPHOIO
KOHTEKCTa;

OK 06. [IlIposBasATh TIpa){IaHCKO-IIATPUOTHYECKYIO IMO3HUIMIO, IEMOHCTPUPOBAThH
OCO3HAHHOE MOBEJIECHUE HA OCHOBE TPAJAMUIIMOHHBIX O0IEUEIOBEYECKUX IEHHOCTEHN, B TOM YHCIIE
C YY4ETOM TapMOHM3ALMH MEXHAILMOHANBHBIX M MEXPENTMIMO3HBIX OTHOLICHMM, MPUMEHSTH
CTaH/apThl aHTUKOPPYTILIHOHHOTO TIOBE/IEHHS;

OK 07. ConelicTBOBaTh COXPAaHEHUIO OKpPYIXKAIOUIEH Cpelbl, PeCypCoCOEPEKEHHUIO,
NPUMEHATh 3HaHWs 00 W3MEHEHHH KJIMMaTa, TNPUHLMIBEI OEepexIMBOrO IpPOM3BOJICTBA,
3¢ PEeKTUBHO JEHCTBOBATh B YPE3BBIYANHBIX CUTYaLHsX;

OK 08. Ucnons30BaTh CpeACTBa (U3MYECKOH KyIbTyphl Ui COXPAaHCHUS U yKPEIUICHUS
37I0pOBbSl B MPOLECCE MPOMECCHOHAIBHON JAEATEIBHOCTH M TOJUIEPKAHHs HE0OXOAUMOro
yPOBHS (pU3UYECKON NOATOTOBJIEHHOCTH;

OK 09. ITonp3oBaThcs NpO(GECCHOHATBHON JOKYMEHTallMEH Ha TIOCYJapCTBEHHOM H
WHOCTPAHHOM s3bIKaX.



1.3. e 1 3a7249M JUCUHUILIMHBI — TPeOOBAHHUSA K Pe3yIbTAaTAM 0CBOCHHS AMCUMIVIMHBI:

Copepxanue paboueii mporpammbl  «bHOJIOTHs)  HAamMpaBIeHO Ha JOCTHXXEHHE
CIIeYIOIIUX IeJIeH:

* nomydeHue (yHIAMEHTAIBHBIX 3HaHMA o0 Ouonormdeckux cucremax (Knerka,
Opranusm, [omyssiuus, Bun, DxocucreMa); HCTOPHM Pa3BUTHSI COBPEMEHHBIX MPEICTABICHHUH O
)KUBOM TPHUPOJE, BBIAAIOIIMXCSA OTKPHITHAX B OMOJIOrMYECKOHM Hayke; PO OMOIOrHYECcKOM
Hayk¥ B QOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MUPA; METOAX Hay4HOTO
MIO3HAHUS;

* OBJaJICHME YMEHHUSMH JIOTHYECKM MBICIUTh, OOOCHOBBIBATH MECTO M  POJIb
OMOJIOTUYECKMX 3HAHMA B MPAKTUYECKON JIEATENBHOCTH JIIOJEH, DPa3sBUTHM COBPEMEHHBIX
TEXHOJOTMH; OINpEeAesTh KUBbIe OOBEKTHI B IPUPOJE; HPOBOAWTL HAOMIOJEHHS 34
5KOCHCTEMaMH C [I€JbI0 WX OIUCAHHS M BBIABICHHS €CTECTBEHHBIX M aAHTPOIOI€HHBIX
M3MEHEHHM; HaXOIUTh ¥ aHAIU3UPOBATH HHPOPMALUIO O )KUBBIX 0OBEKTaX;

* pa3BUTHE IIO3HABATENBHBIX HHTEPECOB, HMHTEUIEKTYyalbHBIX M  TBOPYECKHX
CrocoOHOCTEN 00yJaromMXCsl B Ipoliecce M3y4eHUs] OMOIOrMYECKUX SIBJICHWH; BBIJIAIOLIMXCS
JNOCTHIKEHWM OHOJIOTMHM, BOWIEMIIMX B  OOIIEYETOBEUECKYI0 KyJIbTYpy; CIOXHBIX U
[POTHBOPEYMBBIX ITyT€ pPa3BUTUS COBPEMEHHBIX HAay4HBIX B3IJIAJ0B, HJIEH, TEOPUiA,
KOHILIENIKM, TUnoTe3 (0 CYyIHOCTH M NMPOMCXOXICHUHU JKU3HHU, YeJIOoBeKa) B Xozae paboThl C
Pa3TMYHBIMKM UCTOYHMKAMU MH(POPMAIHH;

* BOCNUTaHHE YOEXKIEHHOCTM B HEOOXOJUMOCTH TIO3HAHUS JKUBOM IIPUPOJIE,
HEOOXOUMOCTH PAllMOHAIIBHOTO IPUPOIONONIB30BaHMs, OEPEKHOI0 OTHOIIECHHUSI K MPUPOJAHBIM

pecypcaM M OKpy’Kalolei cpesie, COOCTBEHHOMY 30pOBbIO; YBa)KE€HHs K MHEHHUIO OIIIOHEHTA
npu 00CyXIEHUH OGHMOTOrHUECKUX pobieM;

* UCIOJB30BaHUE MPUOOPETEHHBIX OMONOTUYECKUX 3HAHUN U YMEHHUH B IOBCEIHEBHOM YKU3HU
JUIE  OLIEHKHM TIOCJEACTBUM CBOEH JesATeNbHOCTH (M JEATENbHOCTH MApPYTUX JIIOAEH) 110
OTHOIICHUIO K OKpY’)KalolleW cpeze, 3J0pOBBIO JIPYIMX JIIOAEH U COOCTBEHHOMY 3/10pOBBIO;
o0ocHOBaHKE U COOIOZEHHE Mep MPO(UIAKTUKH 3a00I€BaHUH, OKa3aHUE NEPBOM ITOMOIIH IIPU
TpaBMax, COOJIIOIEHHE MTPABUII TOBEICHHS B IIPUPOJIE.

OcBoeHue comepxanus yueOHOU NUCUUIUIMHBI «bBuonorus» obecrneynBaeT JOCTHKEHUE
CTYACHTaMH CJIEIYIOLUX Pe3yabTaTOB:
* TUYHOCMHBIX:
— c(OPMHUPOBAHHOCTh YyBCTBA T'OPJOCTH U YBAXKEHHS K UCTOPUU U JTOCTHIKEHUSIM
OTE€YECTBEHHON OMOIOTMYECKON HayKH; IIPEICTABICHHS O 1[EJIOCTHON €CTECTBEHHO-
Hay4YHOM KapTHHE MHpa;
— IIOHMMaHHE B3aWMOCBS3M M B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAyK, MX BIHMAHHMA Ha
OKpYXKaIOIIyIO Cpey, SKOHOMHYECKYIO, TEXHOJOIMYECKYIO, COLMAIBHYIO U STHYECKYIO ChEephI
JeSITEIbHOCTU YEII0OBEKa;
— CIOCOOHOCTh MCIIOJIB30BaTh 3HAHHMS O COBPEMEHHOH €CTECTBEHHOHAy4YHOW KapTHHE MHpa B
0o0pa30BaTenbHOM U MPO(HECCHOHATEHON AESTENIbHOCTH; BO3MOXHOCTH
MH()OPMALIMOHHOM cpe/ibl st oOecneueH st MPOYKTUBHOTO caMo0Opa3oBaHus;
— BIAQJEHHE KYJIbTYPOH MBIIUIEHUS, CIHOCOOHOCTh K O00O0OIEHMIO, aHAIU3y, BOCIPHATHIO
uH(MOpPMAIMHU B 00JIaCTH €CTECTBEHHBIX HayK, IIOCTAHOBKE 1I€JIM M BBIOOPY IyTeH €€ JOCTHKEHHs
B IIpoeCCUOHANIBHOM chepe;
— CIOCOOHOCTh PYKOBOJCTBOBAaTbCSI B CBOEH IEATEIBHOCTH COBPEMEHHBIMHM IIPHHIIMAIIAMM
TOJIEPAaHTHOCTH, JMAJIOra U COTPYJHMYECTBA; FOTOBHOCTh K B3aMMOJEHCTBHIO C KOJLIETaMH,
paboTe B KOJUIEKTHBE;
— FOTOBHOCTBH HCIIOJIb30BaTh OCHOBHBIE METOMBI 3aIUThl OT BO3MOXKHBIX TOCJIEICTBUMA aBapui,
KaracTpod, CTUXUHHBIX O€ICTBUM;



— o0najlaHde HaBbIKaMKM Oe30macHOi paboTel BO BpeMs IPOEKTHO-UCCIIENOBATENLCKONW H
SKCIIEPUMEHTAIBHOMN JEeATENbHOCTH, [P UCIIOJIB30BAHUHM J1a60paTOPHOro 060py0BaHMs;
— CIOCOOHOCTH MCITOIB30BATh MPUOOPETEHHBIE 3HAHUS M YMEHHUS B IIPAKTHYECKOM
NEATENTLHOCTA W TIOBCEJHEBHOM JKU3HM Ui COONIONEHUS Mep NpO(UIaKTUKU OTpaBICHUH,
BUPYCHBIX M JPyrHX 3a00JeBaHWM, CTPECCOB, BPEIHBIX NPUBBIYEK (KypEeHHs, aIKOIroIM3Ma,
HapKOMAaHUH ); IPaBHJI TIOBEICHUS B IPUPOIHOM CPEIE;
— OTOBHOCTb K OKa3aHHIO IIEPBOM MOMOLIM IIPU TPaBMax, IMPOCTYAHBIX U APYTHX 3a00J€BaHUSAX,
OTpPaBJICHUSAX MULIEBBIMYU NIPOIYKTAMHU;
* Memanpeomemmbix:
— OCO3HaHME COLMAJIBLHOW 3HAYMMOCTH CBOeH mpodeccun/crnennanbHOCTH, obaagaHue
MOTHBALIMEN K OCYLIECTBIIEHUIO TPOGHECCUOHATIBHON NEATEIBHOCTH;
— IOBBIIIEHHE UHTEJUIEKTYAIbHOT'O YPOBHS B IPOLIECCE U3YYECHUSI OMOIOTHUECKUX
SIBJICHWH; BBIAAIOIIUXCS JOCTHXXEHHUH OMOJIOTMM, BOIIEIIIMX B OOILEYETOBEYECKYIO KYJIBTYpY;
CIIOXKHBIX ¥ MMPOTHBOPEYMBBIX ITyTEH pa3BUTUS COBPEMEHHBIX HayUHBIX B3IJIAIOB, UJIEH, TEOPUH,
KOHIIENIMHi, runore3 (0 CYIIHOCTH M TPOUCXOXKICHUM JKH3HH, UElIOBEKAa) B XoJe paboTel ¢
Pa3TMYHBIMU UCTOYHUKAMU MH(OpPMALHH;
— CHocoOHOCTh OPraHUW30BBIBATH COTPYIHUYECTBO EAMHOMBIIIJICHHUKOB, B TOM YHCIE C
UCIIOJIb30BAaHHEM COBPEMEHHBIX MH()OPMAIMOHHO-KOMMYHHKALIMOHHBIX
TEXHOJIOTHM;
— CMOCOGHOCTh MIOHUMATH ITPHHIIMITBI YCTOHYHUBOCTH ¥ IIPOJYKTUBHOCTH HBOU IMPUPOJIBI, IIyTH
€€ U3MEHEHHUs 0] BIMSIHHEM aHTPOIOT€HHBIX (PaKTOPOB, CIIOCOOHOCTH K CHCTEMHOMY aHAJIHM3Y
rI00aBHBIX  IKOJIOTMYECKUX TMpoOJIeM, BOMPOCOB COCTOSIHUS OKpYXKAlolled Cpeasl H
paLMOHATIBHOTO MCIIOJIb30BaHMs IPUPOHBIX PECYPCOB;
— yMeHHE 00OCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX 3HAHUN B NIPAKTHYECKOU JEATEIbHOCTH
JIIOJIeH, pPa3BUTHU COBPEMEHHBIX TEXHOJIOTHH; OIPENeNiTh >KUBbIE OOBEKTHI B IPUPOJE;
IIPOBOJIUTH HAOJIIO/IEHHUS 32 SKOCUCTEMAMH C LIEIbIO UX ONMCAHMS U BBISBIECHUS ECTECTBEHHBIX U
AHTPOIIOTEHHBIX U3MEHEHUH; HAaXOUTh M aHAJTHU3HUPOBATh HH(MOPMAIIMIO O )KUBBIX 00BEKTAX;
— CIIOCOOHOCTH MPUMEHATH OMOJIOrHYECKUE U SKOJOTHYECKUE 3HAHUS [T aHaI13a
NPUKJIaJHBIX TPOOJIEM X03IUCTBEHHOU AEATEIBHOCTH;
— CIIOCOOHOCTH K CaMOCTOSTEIbHOMY IPOBEICHUIO HCCIEIOBAaHUM, MOCTAHOBKE €CTECTBEHHO-
HAyYHOTO OKCIIEPUMEHTa, HCIIOIb30BaHHIO HH(MOPMALMOHHBIX TEXHOJIOTMHA JUIl pEIICHHs
HaY4HBIX ¥ IPO(GECCHOHANBHBIX 3a]1a4;
— CHOCOOHOCTH K OILIEHKE OJTHYECKHX acCIeKTOB HEKOTOPhIX MCCIeIoBaHUi B o006iacTu
O6MOTEXHOJIOTMH (KJIOHMPOBaHHE, UCKYCCTBEHHOE OILJIOJOTBOPEHHE);
* npeomMemubIX:
— c¢hOpMHUPOBAHHOCTH IpPEICTaBICHUNA O POJM M MecTe OUOJOrMHM B COBPEMEHHOW Hay4yHOMH
KapTHHE MHUpa; MOHUMaHUE POJIM OMOJOTHU B (OPMUPOBAHUM Kpyro3opa U (GpyHKIMOHAIBHOM
IrPaMOTHOCTH /ISl pELICHUsI IPAKTUYECKUX 3a/ay;
— BJIaJieHHEe OCHOBOIOJAralolMMHU TOHATUSMU U TPEICTABIECHUSIMU O XHUBOM mIpUpone, ee
YPOBHEBOM  OpraHM3allid ¥  JBOJIIOIMM; YBEPEHHOE II0Jb30BaHHE  OMOJOrMYECKOH
TEPMHUHOJIOTHUEN U CUMBOJIUKOM;
— BJIaJIeHHE OCHOBHBIMH METOJaMM HAy4YHOT'O MMO3HAHHUS, MCIIOJIB3yEMBIMH NPH OHMOIOIHYECKUX
HCCIIEJIOBAHUSAX JKMBBIX OOBEKTOB M SKOCHUCTEM: OIMCAHUEM, H3MEPEHHMEM, IIPOBEICHUEM
HaOJII0IEHNI; BBISBIIEHUE U OLIEHKA aHTPOIIOI€HHbIX
WU3MEHEHUH B IIPUPOJE;
— c(hOpMHUPOBAHHOCTh YMEHUH OOBSACHATH PE3yIbTaThl OMOIOIHYECKUX SKCIIEPUMEHTOB, PElIaTh
3lIeMEHTapHbIe OMOJIOTMYECKUE 3a/1auH;
— chOPMHUPOBAHHOCTH COOCTBEHHOW MO3MIMK 10 OTHOIIEHHIO K Guoornieckoil uHdopmarmw,
NIOJTy4aeMO# U3 pa3HbIX HCTOYHUKOB, ITI00aTbHBIM 3KOJIOTHYECKUM
npobyieMaM | Iy TSAM UX pPEeIieHusl.

B pesynbrare w3ydyeHus y4eOHOM mucuuIuiMHBl  «buomorus»  obydarommics
JIOJDKEH 3HATh:



* OCHOBHBI€ TIOJIOKEHHSI OUOTOTMYECKUX TEOPHI M 3aKOHOMEPHOCTEH: KJIETOYHOW TEOPHUH,
9BOJIIOLIMOHHOrO y4eHusi, ydenus B.JM. Bepnanckoro o 6uocdepe, 3akonsr I'. Menpens,
3aKOHOMEPHOCTEN U3MEHYMBOCTH U HACIIEICTBEHHOCTH;

* CTPOEHHE U (YHKIIMOHUPOBAHHUE OGMONIOrHYECKUX OOBEKTOB: KIETKH, T€HOB M XPOMOCOM,
CTPYKTYphI BUJIa U 9KOCHCTEM;

® CYIIHOCTh OHONIOTMYECKMX IIPOLECCOB: Pa3MHOXKEHHS, OILUIOAOTBOPEHMS, IEHCTBHUS
UCKYCCTBEHHOTO M €CTECTBEHHOro  oTbopa, (OpPMHUpOBaHHE  IPUCIIOCOOIEHHOCTH,
IIPOUCXOXK/IEHHE BU/IOB, KPYTOBOPOT BEILECTB U IPEBPAIIEHHE SHEPIHH B KJIETKE, OPraHU3Me, B
’KOocHUcTeMax u buocdepe;

e BKJIaJl BBIJIAIOMIMXCA (B TOM YHCJIE€ OTEYECTBEHHBIX) YUEHBIX B Pa3BUTHE GHOJIOTHYECKON
HayKW;

 OMOJIOTUYECKYIO TEPMUHOJIOTHIO ¥ CHMBOJIHKY
B pesynbrare 0CBOEHMS AUCIMIUIMHBI O0YYAIOIIUICS T0JDKEH YMETh:

¢ OOBACHATE pONb OuoMOruM B (HOPMUPOBAHMM HAYYHOTO MHPOBO33PEHWS; BKJIAJ
Ouonornyeckux Teopuil B GOpPMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpa;
€/IMHCTBO YXUBOW U HEXKMBOW MPUPOIBI, POJICTBO JKUBBIX OPraHU3MOB; OTPHUIATEIBHOE BIUSHHUE
QJIKOroJisi, HHKOTHHA, HAapKOTHYECKUX BEIIECTB HA SMOPHOHAIBHOE M IOCTIMOPHOHAIBHOE
pa3BUTHE 4YEJIOBEKA; BIIMSHUE HKOJOTHYECKUX (PAKTOPOB Ha >KMBBIE OPraHU3MBI, BIIUSHHUE
MYTareHOB Ha PaCTeHHUs, )KUBOTHBIX M YEJIOBEKa; B3aMMOCBSI3H U B3aMMOJIECHCTBHE OPTaHU3MOB U
OKpY>Karoled cpelpl; MPUYMHBI U (DaKTOPBI SBOJIIOLMH, U3MEHSEMOCTh BHJIOB, HApyIICHUS B
pPa3sBUTUM OpPraHU3MOB, MYyTallUM M HUX 3HAYEHHE B BO3HUKHOBEHHUH HACIEICTBEHHBIX
3a00JIeBaHUi; YCTOWYMBOCTb, Pa3BUTHE M CMEHBI SKOCHCTEM; HEOOXOOMUMOCTH COXpaHEHHUs
MHOro00pasus BUI0B;

e pelIaTh 3JIEMEHTapHble OMOJIOTUYECKHE 3a/lauM; COCTABIIATH OSJEMEHTApHBIE CXEMBI
CKpEIIMBAHMUs M CXEMBI IIEpeHOCa BEIIECTB M IE€peladd JHEPruu B 3KOCHUCTEMax (LenH
IIUTAHMUS); OIMMCHIBATH OCOOEHHOCTH BUIOB 110 MOPGOJIOTUYECKOMY KPUTEPHIO;

e BBISIBIISITh IIPUCIIOCOOJIEHUSI OpPraHU3MOB K cpejle OOMTaHMs, UCTOYHMKH M HaIu4He
MyTareHOB B OKpY)arome cpene (KOCBEHHO), aHTPOIOI€HHBIE M3MEHEHMs B JKOCHCTEMax
CBOEH MECTHOCTH,

e CPaBHMBATh OWOJIOTHYECKHE OOBEKTBI: XMMHYECKMH COCTaB TeJ JKUBOM U HEKUBOH
NPUPOABI, 3apOABIIIEH 4YeloBeKa M JPYTrHX JKMBOTHBIX, IPHUPOIHBIE JKOCHUCTEMBI M
arpo3KOCHCTEMBI CBOEH MECTHOCTH; IpPOLECCHl (ECTECTBEHHBIH M HCKYCCTBEHHBIA 0TOOD,
10JI0BO€E ¥ 6Gecrosioe pasMHOKEHHUE) U [elIaTh BBIBOABI U 000OINEHMSI HA OCHOBE CPaBHEHUS U
aHaJM3a;

e aHAIM3MPOBATH M OLIEHUBATH PA3TMYHBIE TUIIOTE3BI O CYLIHOCTH, IPOUCXOKICHUH KU3HH
¥ YeJIoBeKa, TI00aTbHBIE YKOJIOTHYECKUE MTPOBIIEMBI ¥ MX PEIECHUs, TOCIEACTBHs COOCTBEHHOM
JEATEILHOCTH B OKPY KAIOLIEH cpejie;

e U3yYaTh M3MEHEHHUS B SKOCHCTEMaX Ha OMOJOTHYECKUX MOJEIISX;

e HAXOAUTh MH(OpPMALMIO O OHOJOTMYECKHX OOBEKTaX B pasIMYHBIX MCTOYHMKAX
(yuebHMKaX, CIPaBOYHHMKAX, HAYYHO-MOMY/SIPHBIX M3/IaHHUAX, KOMIBIOTEPHBIX Gasax, pecypcax
cetd VIHTEpHET) U KPUTUYECKHU €€ OLIEHHBATD;

MCIO0JIb30BATh NMPHOGpPEeTeHHbIe 3HAHUS M YMEHHUSI B MPAKTUHYECKOH NeATETbHOCTH U
MOBCEAHEBHOM KM3HU:

o JUIsi COOMIONEHHS] Mep MPOGUIAKTUKM OTPABJICHHH, BUDYCHBIX U IPYTUX 3a00JeBaHUM,
CTPeccoB, BpEeIHBIX MPHUBBIYEK (KypEHHs, alKOTroIM3Ma, HapKOMaHWH); IMpPaBHIl MOBENCHUS B
TIPUPOJIHOM CPELE;

o OKa3aHWs [EPBOil OMOIIM NP TPABMATHYECKHX, IPOCTYIHBIX M APYTHX 3a00/EBaHUAX,
OTpaBJECHUSX MMUIEBBIMHU IIPOIYKTaMHU,

OLEHKH JTUYECKMX ACIEKTOB HEKOTOPBIX MCCIENOBaHWH B 00/1acTH GHOTEXHOIOrUH
(KIIOHUPOBaHKE, UCKYCCTBEHHOE OILIOIOTBOPEHHE)



1.4. PexomeHnayeMoe KOJIMYECTBO YaCOB HA OCBOEHHME MPOrPaMMbl JHCHMIIJIMHBI:
e  MakcHMaJbHas yyeOHas Harpy3ka — 39 4acos;
e oOs3aTenpHas ay1uTOpHas yueOHas Harpys3ka — 39 yacos;

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JIUCIUILIMHBI

2.1. O6bem yyeOHOH AMCHMIVIMHBI M BUABI y4eOHO#H paboThl

Buj yueGHoii paboTsi TpynoemMkocTh 4acoB
1 cemecTp
OO0mas Tpy10eMKOCTb 39
AynuTopHas yueOHasi Harpy3Ka (Bcero) B TOM YucJjie: 14
JIeKITMOHHBIE 3aHATHS
[TpakTuyeckue 3aHATUSA 23

Buja uTOroBoro KOHTpPoOs (3a4eT, 3K3aMeH, KOHTPOJIbLHAas padora) 3auer 2




HaumenoBanue
pa3aesioB U TeM 3aHATHI

Copepxanue yueGHOro marepuaJa,
NPaKTHYECKHE 3aHATHSI M CAMOCTOSITeJIbHAS
paboTa 00y4awmmxcs

Oo0Bem
9aC0B

Yposensn
OCBOEHHS

2

4

Copep:xanue y4eGHOro MaTepuaa

BBenenue

Jleknusi-npe3eHTalMs CO BCIOMOraTeIbHbIMH
TEXHHYECKMMH CPEACTBAMHU 00yYeHHsI
buonorus xax Hayka. KpaTtkast ucropus pa3Butus
6uonoruu. [IpU3HaKy KUBBIX OPraHU3MOB.
MHoroo6pasue )UBBIX OpraHU3MOB. Y pOBHEBas
OpraHM3alys XKUBOH IPUPO/IBI ¥ SBOJIIOLIUS.
Mertoap! no3HaHus KUBOU npupoabl. Obmue
3aKkOHOMepHOCTH Ouonoruu. [Ipeamer uzyuenus
obobmaroniero kypca «buosorus», uenu u
3a1a4yu Kypca. M3ydyeHne oCHOBHBIX
3aKOHOMEPHOCTEH BO3HUKHOBEHHUS, Pa3BUTHS U
CYIIECTBOBaHHUS JKU3HHU Ha 3eMJie U COBPEMEHHON
ee opranu3auuu. Posib 6uonoruu B
(bOopMHUPOBaHUY COBPEMEHHOM
€CTECTBEHHOHAYYHO! KapTUHBI MHpa H B
MPaKTUYECKOH NeATeIbHOCTH JIIOIEH.
Coburoienue nmpaBuil IIOBEICHUS B IPUPOJE,
OepexHoe OTHOIIEHUE K OHOJI0rn4ecKum
o0BeKTaM (PaCTEeHHUSIM U XKHUBOTHBIM U UX
coofmiecTBaM) U UX OXpaHa.

JleMoHcTpauMu

Buonoruyeckue cUCTEMBI pa3HOTO YPOBHSI:
KJIETKA, OpraHU3M, IOITYJISALHS, YIKOCUCTEMA,
6uocdepa.

Pa3zoen 1. OcHOBBI LIUTOJIOTHHA

Tema 1.1. MeToIBI LIUTOJIOTHH.
Knerounas teopus

CopepxxaHue yueOHOro matepuasa

Jlexuus

Yro Takoe kietka. E€ pazmepsl. Kakue metoas! U
NpUOOPEI UCTIONB3YIOT I U3yYEHUs KIETOK.
Cosmarenu  kiertoyHod  Teopuu.  KaxoBbl
OCHOBHEIE TTOJIOXKEHHS KJIIETOYHOM TEOPUH

Tema 1.2.0co6eHHOCTH
XMMHUYECKOT0 COCTaBa
kiaeTku. Bona u ee pois B
KHU3HEIESITETbHOCTH KIETKH.
MunepanbHbl€ BELIECTBA M UX
pOJb B KJIETKE

ConeprkaHue yueOHOro MaTepuaJia

Jlexuusi-npe3eHTaAlMsA CO BCIIOMOraTeIbHbIMH
TEXHUYECKMMH CPEeACTBAMHU 00y4yeHust
XUMHUYECKUE FTIEMEHTHI KIETKA. XMMUYECKHE
BEIIECTBA KJIETKHU. POJIb BOJIBI B KIIETKE.
CaoiicTBa BO/ibl. MUHEpaIbHBIE BELIECTBA
KJIETKH U UX POJib.

IMpakTHyeckoe 3aHATHE:2
Knerka cTpyKTypHas €IMHHUIIA XXHBOTO.

Copepxanue y4eOHOro marepuana




Tema 1.3. Oprannueckue
BEILECTBA. YTJIEBOIbI U UX POJIb
B JKM3HE/IESITeIbHOCTH KIIETKH.
JIunuziel ¥ UX poJib B
KU3HEACATETBHOCTH KIIETKH.

JleKus ¢ HCMOJIb30BAHWEM HAIJISAAHBIX
nocodmii. YTieBosl U UX KiIacCH(pHUKALIUSL.
@yHKIUM yTIeBOIOB. JIUuas! U ux
kinaccuukanys. OyHKUUHU JTUITHIOB

IIpakTHyeckoe 3ausTHe: 3
MoHo, aucaxapuel, noaucaxapuasl. JIumuasl,
KaccuuKaius.

Tema 1.4. CrpoeHue u pyHKIUH
6enkoB. DepMEHTHI

Copep:xanue yyeOHOro MmaTepuasa

Jlekuusi. benku u ux crpoenue. Knaccuduxanms
OenkoB. YpoOBHM  OpraHu3aluMd  OeIKoBOM
Mosekyibl. @ynkuuu 6enkoB. CBoicTBa GEIKOB.
Henatypanus 6enka.

Tema 1.5 . HykiiennoBsie
KHUCIIOTBI

M UX POJIb B )KHU3HEACATCIIbHOCTH.

Copepixanue yueOHOro MaTepuasa

Jlexuusi. HyKJIeHHOBBIE KUCIIOTHI ¥ MX THIIBI.
Crpoenne IHK u PHK. Tunst PHK

IIpakTHyeckoe 3ansiTue: OpraHuyeckue
BEIIECTBA KJIETKH.

Tema 1.6.Ctpoenue
9YKapHOTUYECKOH KIIETKH.

CopepkaHue yueGHOIro MaTepuaJia

Jlexumsi. Bronoruueckue MeMOpaHbl.
Opranouasl kinetku. Kinerounoe sapo.
XpOMOCOMBI, CTPOEHHUE, (PyHKLIUH.

IlpakTuueckoe 3ansitue: OpraHoMIbl KJIETOK
AYKapHOT.




Tema 1.11.Bupycer

Copepixanue yuefGHOro MaTepuaia

Jlexuus

. Bupycel. CpaBHEHUE HEKIETOYHBIX U
KJIETOYHBIX (POPM HKHU3HH.

Jemoncmpayuu

Buznel BupycoB. CrpoeHue Bupyca TabauHOM
Mo3auku. Coug.

IIpakTHyeckoe 3ansaTHe:8
Bupycsl. CTpoeHue BUpYyCOB.

Tema 1.12. [Tutauue KIETKH

CopepxxaHue yueOHOro MaTepuaJia

JIeKIus ¢ MHTEPAKTHBHOM Npe3eHTaluen
CnocoObI TUTAHMS.

Hemoncmpayuu

IIpencraBuTed aBTOTPO(HBIX U reTEPOTPOGHBIX
OpraHu3MOB

Tema 1.13.06MeH BeleCTB B
KJIETKE

Copep:xanue yueOHOro marepuana

IIpobGaeMHas _ jekuMsi ¢ HHTEPAKTHBHOM
npe3eHTaumen. 'omeocras, MIaCTUYECKUH U
sHepreTuueckuit oomeH. Merabonusm
JemoncTpanus HarsiiHoro nocobust " O6meH
BEILECTB B KJIETKE

Tema 1.14. DHepreTuueckui
obMeH oOMeH

Conepxxanue y4eGHOro MaTepuaa

Jlexuus:

DHepreTudyeckuii 0OMEH B KIIETKE.
JluccuMuIIsALuMs. DTaIbl SHEPTeTUYECKOrO
oOMeHa: IOArOTOBUTENbHBIN, OECKHUCIOPOIHBIN,
KHCJIOPOIHBIN

JleMOHCTpanMs HAarJISAHOTO ocoOus "DTansl
SHEpreTHYecKoro oomeHa"

IMpakTryeckoe 3ansiTe: I'TMKOIU3, TbIXaHKE.

Tema 1.1. X Ku3HEeHHBIH UK
KJIeTKd. JleneHue KIIEeTKH.
Murto3

Copepxxanue y4eOHOro MaTepuaia

IpakTHyeckoe 3aHaTHE: 12
MuTo3. brosnoruueckas pojib MUTO3a.




IIpakTuuyeckoe 3ansTHe: Bump

Tema 1.5. OnonoTBOpEHHE SIHIOAQTROPEHHE.
IlpakTvyeckoe 3aHsiTHE: OHTOreHe3.  THIIBI
OHTOTeHEe3a. [Tepuomsrn OHTOTeHE3a.

Tema 1.6. UnnuBuayanbHoe
pa3BUTHE.

3apo/bIlIeBOE  pa3BUTHE OPraHU3MOB. JTallbl
SMOPUOHANIBHOTO  Pa3BUTUS  MJIEKOITMTAIOIIUX.
B3aumMopneiictBue  dYacTel = pa3BHBAIOIIETOCH
3apojsima. [JocTaMOpruoOHaNBHBIN EPUOS.
CxoxcTBO  3apoabimie M HSMOpHUOHAIbHAs
JMBEPreHLIUs IPU3HAKOB.

Tema 1.7 Uctopus pa3Butus
T€HETUKH.
['ubpuponornyeckuii METOL,

IIpakTHyeckoe 3aHsITHE:
3axonsl Menaens. MonorubpuaHoe ,
IUrMOpUIHOE CKPEIMBaHHUE.

Tema 1.8 3axoHOoMepHOCTH
HACJIeICTBEHHOCTH U
U3MEHYMBOCTH

IIpakTuyeckoe 3anaTue: 3menunBocts. Buasl
WU3MEHYMBOCTU. MoaubuKkalnoHHas u
HacJIe[ICTBEHHAasi U3MEHUYMUBOCTh. Hopma
peaxiuu.

MyTanuu.

Tema 4.1. OCHOBHBEIE METO/IBI
CEJIEKLIMA U OUOTEXHOJIOTUH

IIpakTHyeckoe 3aHATHE: CEJIEKIU.

[Monunmonaus U oTHaIeHHAs THOPUIU3ALIHS.
HckyccTBeHHBIN MyTareHe3. buorexsomnorusi.
I'ennas umxenepus. Kiierounas uHxeHepus.

Tema 5.9. Bo3HukHOBEHUE
’KHU3HH Ha 3eMiie

IIpakTHYeckoe 3aHSATHE: BOSHUKHOBEHHE
JKU3HM Ha 3emJie. ['unoTessbl 0 MpOUCX0XKACHUU
KHM3HU (KpealuoHU3M, TUII0Te3a
CaMOIPOHU3BOJIBHOIO 3aPOXKACHUS KU3HH,
TMITOTE3a aHCIIEPMUHU, TUIIOTE3a
O6roxumuyeckoi sBosonun). CoBpeMEHHEIE
NPEeCTaBIECHUS O IPOUCXO0XKICHUH
XHU3HH (TUII0TE3a aOMOTEHHOTO 3apOXKICHHUS
XU3HK) JleMOHCTpalysl HaT I HBIX TTOCOOUH.

Tema: DBomonust 6uochepsl.

IMpaxTHyeckoe 3aHATHE: KOMIIOHEHTHI
o6unochepsl. DyHKIMH KUBOTO BELIECTBA

JuddepeHnupoBaHHBIN 3a4€ET:

Bcero:

39 yacoB




3.YCJIOBUSI PEAJIM3AIIMU ITPOI'PAMMBI YYEBHOM JUCIIUAIIIMHBI
3.1. TpeboBaHusi K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00eceyeHn 0
peajM3alMu JMCHUIIMHbI
Peanu3zanus y4e6HOM qUCIUILIMHEI TpeOyeT Hau4Ks y4eOHOH ay TUTOPUH:
-110CaJOYHBIE MECTA CTYIEHTOB;

e  pabodee MECTO MpenoaaBaTeis;

e  pabouas MenoBas JOCKa,

e  JIEMOHCTPAllMOHHBIN CTOJ;

e  HarsgHbele Imocobus (yuyeOHMKHM, ONOpHBIE KOHCHEKTBI-IUIAKaThl, CTEHBI,
KapTOYKH, pa3IaTOYHBIA TUAAKTHYECKUI MaTepual, CIIpaBOYHBIA MaTepual).

e  KOMIUIEKT y4eOHO-METOHYECKUX MOCOOU# 110 6HoI0THH;

e  saboparopHoe oOopyaoBaHUE (MHUKPOCKON M MHKpomnpenapatsl, Mmoaens JIHK,
repOapwid, labopaTtopHas Mocyaa U XMMHYECKUE PEaKTUBHI)

e  BHUIEOMAaTEpHAJIBI
Texnuueckue cpedcmea 0byuenus:

e  Hoyrbyx

. MYJIbTUMEIUNHBINA IPOEKTOP.
3.2. Uudopmaumnonnoe obecneyenne odyyenusi. (Ilepeuenn pexomMeHayeMbIX y4eOHbIX
u3nanuii, MuTepHeT-pecypcoB, A0NOJHUTEIbLHON JUTEPATYPbI).
OcHOBHbBIEC HCTOYHMKH:
1. Kamenckuii A.A. Buonorus. O6mias Guosorms. 10-11 xmacc.: ydyebHuk mon pexa. A.A.
Kamenckuit, E.A. Kpukysos, B.B. [Ilaceunux.- M.: [lpoda, 2018.- 368 c.
2.bemses JI.K., Jdemmmn I'M., Kysuenosa JLH.u nap. buomorus (6a30Bblii  ypOBEHB).
10xmacc.—M.,2020..
JonosHuTEIbHbIE HCTOYHUKH:

1.WonneBa A.YO. Buonorua. Bech mkonpHBIM Kypc B cxemax W Tabmumax. — M., 2019.
2 JIyxatkun A.C., Pyuun A.B., Cunaesa T.B. u ap. Bronorus ¢ 0CHOBaMH 3KOJIOTHH: y4eOHUK
IS CTYI. yUpEeXKICHUN BBICIIIETO. o0Opa3oBaHusl. — M, 2018.
3.MamontoB C. TI'., 3axapos B. Bb., KosnoBa T. A.buonmorus: y4eOHUK [UIsi CTYA..
4 Huxuruackas  T.B. buonorms:  kapmaHHbld  cmpaBouHumk. — M., 2019

5.Cusornasos B. U., Aradonosa U. B., 3axaposa E. T. buonorus. O6mas 6uonorus: 6a3oBbli
YPOBEHb, 10—11xkmacc.—M., 2019

6.Cyxopykosa JI. H., Kyumenko B. C., UBanoa T. B. Buonorus (6a3osbiéi yposens). 10—11
Kiacc. — M., 2019
3asit; buonorus 2021r.



HuTepHeT-pecypcebi:

MuTepuera no 6uonorun).

' 5.wk.com /idbiorepetitor

4. www.znanium.com- caita HHCTUTYTa

[ 1. http://www.ebio.ru/OnexTpoHHBI# yueOHUK 110 GHosoruu. [IpecTaBaeHs!
paszensl: 60TaHMKa, 300JI0THsI, aHATOMHUS, 001Iast GUOJIOTHsI, SKOJIOTHS.
2. http://evolution.powernet.ru/ Teopust 5BONIOLMM KaK OHA ECTh: MATEPHAIBI 1O
TeopuH Guonorndeckoi spomonuy. Ilpeacrasiens! pa3IuyHbe MaTepUaIb,

TOCBSILIEHHBIE TEOPUH OHOIOTUYECKOM SBOMIOIMH.
3. www. window. edu. ru (EquHoe 0kHO f0CTyNa K 06pa30BaTeIbHBIM pecypcaM

4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCHUITJIMHBI

KoHTpone M OLEHKAa pe3ylJbTaTOB OCBOEHHs Yy4YeOHOW OUCUMIUIMHBI OCYILECTBISAETCS
NpEnojaBaTeeM B IPOLIECCE MPOBENCHUS NMPAKTHYECKUX 3aHATHH U J1abOpaTOpHBIX pPaborT,
TECTUPOBaHMs, a TAK)KE BBINOIHEHHs OOYYarOUMMHUCS HHIMBUIYAIbHBIX 3aJaHHM, MMPOEKTOB,

KUCCIIETOBaHUM.

KoHTpo/b U OlleHKa pe3yIbTaTOB OCBOCHHS TUCLUIUIMHBI OCYIIECTBIISIETCS MIPENoIaBaTeleM B
IPOLECCE NPOBEACHUS NPAKTHYECKUX 3aHATHH M J1abOpaTOpHBIX paboT, MPOMEXYTOYHOIO
KOHTPOJIBHOTO TECTHPOBaHMs, a TaKkKe BBINOJHEHUS OOYYaIOMIUMUCS WHIMBUIYAIbBHBIX

3aJaHui, pedepaTos.

Pe3yabTaTrbl 00yuyeHus Koasbl popmupyembix o0mux D®opMbl U METOABI
(ocBOEHHBbIE yMeHHUS, KOMIIeTeHI Wi KOHTPOJISI U OLIEHKH
YCBOCHHbIE 3HAHUA) pe3yJibTaTOB 00y4eHus!
3HAHMA:

- OCHOBHBIE nosnoxenus | OK-2, OK - 4, OK-5, OK-6, [TpomexyTouHoe

Oouonorunueckux  teopuir  u [ OK-08 TECTUPOBAHHUE.

3aKOHOMEPHOCTEM:  KJIETOYHOM [IpoBepka TeTpaau.

TEOPHH, 9BOJIIOLIMOHHOTO VYcTHBIM onpoc.

y4eHus, y4EHHUS B.1.

Bepnanckoro o 6uocdepe,

3aKOHBI I. Menpens,

3aKOHOMEPHOCTEN

WU3MEHYUBOCTH U

HaCJIEACTBEHHOCTH;

- CTPOECHHE u | OK-2, OK-4, ITpoBepka TeTpau.

(YHKLMOHUPOBaHHE OK-5, [IpoBepka  moMamHUX

OUOJIOTUUECKUX 00BEKTOB: 3ajau.

KIETKA, TE€HOB M XPOMOCOM, OueHuBanue

CTPYKTYpHI BUZIa U IKOCUCTEM; NPaKTHYECKUX paboT.
[TpomexyTO9HBIN
KOHTPOJIb.




- cyumHocTh  Oumosormyeckux | OK-2, OK-3, OnenuBanue
IPOLIECCOB: pasmHoxenus, | OK-4, OK-8, MPaKTHYECKUX
OILJIOJOTBOPEHUS, neictus | OK-9 3a/laHuH.
HUCKYCCTBEHHOI'O u ITpomesxyTouHBI#H
€CTECTBEHHOTO orbopa, KOHTPOJIb.
(bopmMupoBaHue OpoHTATBHBIN 7}
IPHUCIIOCOOIEHHOCTH, UHIUBUy AJIbHBIN
IPOUCXOXKICHHE BUJIOB, orpoc
KpPYrOBOPOT BEIIECTB U ITpoBepka TeTpaau.
npeBpalieHne SHEPTUH B [TpoBepka  momamrHUX
KJIETKE, OpraHusMe, B 3aJaHHI.
sKocucTeMax u buochepe; Pabora ¢ yueOHHKOM.
- Bkian Begaromuxcs (B ToM [ OK-1, OK-3, YcTHBIHM onpoc.
yucie oTeyecTBeHHBIX) yyeHbix | OK-04, OK-9 IIpoBepka Terpaam.
B pa3BUTHE OHOJIOTHYECKOM 3amuTa pedepaTos.
HayKH;
- 6uonoruyeckyio | OK-2, OK-4, ITpomexyTouHOE
TEPMHUHOJIOTUIO ¥ CUMBOJIHKY. OK-5, TECTUPOBAHHUE.
JuKTaHT 1o
OIpE/IETICHUSIM.
Y CTHBIN onpoc.
YMEHHSI:
- 00bsacHATE ponb Ouonoruu B | OK-3, OK-4, OK 08 [TpoBepka TeTpaau.
(bopMHUpOBaHUH HAY4YHOT'O ITpoBepka  JOMAIIHHUX
MHPOBO33PEHHUS; BKJIa]{ 3aJaHH.

OMOJIOTHYECKHX TEOPUI B
(hopMHpOBaHHE  COBPEMEHHOMU
€CTECTBEHHO-HAy4YHON KapTHUHEI
MHUpa; €AMHCTBO JKUBOM U
HE)XUBOM TPUPOJIBI, POJCTBO

MUBBIX OpraHU3MOB,
OTpHLIATETBHOE BIIHSIHUAE
QJIKOTOJIS, HUKOTHHA,
HAPKOTMYECKUX BELIECTB Ha
IMOpHOHATBHOE U
NOCTIMOPUOHAIBHOE  Pa3BUTHE
YeJI0BeKa; BIIMSIHUE

IKOJIOTHYECKHX (PaKTOpOB Ha
JKMBBIE OpraHU3MBbI, BIIUSHHE
MYTareHoB Ha pacTeHus,
JKUBOTHBIX U YeJI0BEKa;
B3aMMOCBSI3HM M B3aUMO/JICHCTBHE
OpPraHM3MOB U  OKpY)Karomen
Cpebl; TPUYMHBI MU (HaKTOPHI
9BOJIIOLIMH, U3MEHSIEMOCTH
BUJIOB, HApyIIEHHs B Pa3BUTUU
OpraHu3MOB, MYyTallMd M UX
3HaQYeHHE B BO3HHUKHOBEHWH
HACJIEJICTBEHHBIX 3a00JI€eBaHUM;
YCTOWYUBOCTb,  pPa3BUTHE U
CMEHEI KOCHUCTEM;
HEO0OXOIMMOCTh COXpaHEeHHSI

OuenuBanue
IPaKTUYECKUX paboT.
ITpomexxyTouHBIN
KOHTPOJIb.
®poHTaIBHBIA U
VH/TUBU/Ty AJIbHBIH
orpoc.

Pa6ota ¢ yue6HUKOM.




MHOT000pa3usi BUIOB;

“ peuarb 3JIEMEHTapHBIC
OuoIOrHYecKue 3aJa4u,
COCTaBJIAATh 3JIEMECHTApHBIC
CXEMBI CKpCIIMBAaHHSA U CXEMbI
IIEPEHOCAa BEIIECCTB M IEpeaaqyu
SHEPIrud B SKOCHCTEMAX (].ICI'II/I

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

OueHuBanue
IPaKTUYECKUX
3aJJaHuM.
ITpomexxyToYHBIH
KOHTPOJIb.
ITpoBepka Terpanu.

NIUTaHUSA); OIUCHIBATH ITpoBepka  momanrHUX
0COOEHHOCTH BUJIOB o 3aJJaHUM.
MOP(}OIOrHYECKOMY KPHUTEPHIO;

- BBUBIATH npucnocobnenus | OK-4, OK-5, OneHuBanue
OpraHusmoB Kk cpezne oburanus, | OK-6 IIPaKTUYECKUX
MCTOYHHUKHU U HaJIn4ue 3aJaHUM.

MYTareHoB B OKpY>Karollei OpOHTATBHBIN U

cpene (KOCBEHHO), VHIUBUAYaJIbHBINA
AQHTPOIIOTCHHBIE HM3MEHEHUS B orpoc

HKOCUCTEMaX CBOEW MECTHOCTH;

- cpaBHuBaTh Owmonorudeckue | OK-2, OK-3, OpOHTAILHBIN U
o0BekThl: xumudeckuit cocraB [ OK-5, OK-6 WHJYBH/1yaJIbHBIN

Tel  JKUBOM M HEXKUBOKU orpoc.

IIPUPO/IBI, 3apOJBILIEN YEIOBEKA Beinonuenue

U JpyTUX JKHUBOTHBIX, NPaKTUYECKUX 3aJaHUH.
IPUPO/HBIE  DKOCHCTEMBI U

arpo’KOCUCTEMBI cBoei

MECTHOCTH; MPOLIECCHI

(ecTeCTBEHHBIU U

MCKYCCTBEHHBIH O0TOOD, MOJIOBOE

u Oecrionoe pa3MHOXKEHHE) H

enaTth BBIBOABI M 0000IIEHUS

Ha  OCHOBE CpaBHEHUS U

aHaJM3a;

- a”anu3upoBaTh U onenuBats | OK-2, OK-3, YcTHBIN onpoc.
pa3Iu4HbIC TUIIOTE3bI o | OK-4, OK-8 IIpocMoTp u  aHamu3
CYLIHOCTH, IPOMCXOXKIECHUU BUACODUITBMA.

JKU3HH ¥ YeJloBeKa, IN100anbHbIe

9KOJIOTUYECKHE MPOOJEMBI U UX

peleHus, NOCIIEICTBHS

COOCTBEHHON JEATEIBHOCTH B

OKpYKaroIe# cpene;

- wm3yyath u3MeHeHuss B | OK-1, OK-3, Bremonnenue
skocucreMax Ha ouosornueckux | OK-05, OK-9 IIPaKTUYECKUX 3aJaHUMN.
MOZETISX;

- Haxomuth uHpopmaumio o | OK-4, OK-5, Pabora c nutepaTypoi,
ouonmornueckux obwvexkrax B | OK-6, OK-08 UHTEpHET-

pa3IUYHBIX HCTOYHUKAX HUCTOYHUKAMHU.
(yuebHuKax, CIIpaBOYHHKAX, VYcTHBIN onpoc.
HAYYHO-TIOMYJISIPHBIX HM3aHUSAX,

KOMITBIOTEPHBIX 6a3ax,

pecypcax cetu HWHrepHeT) u
KPUTHYECKHU €€ OLIEHUBATb.




KOHTpOJleO-O[IeHO‘IHble cpeacrea

Paznen 1. Yuenue o kierke
3AJIAHUE (BHeayauTopHas camocTosiTe/ibHasi padora) Nel
TEKCT 3AJIAHUWS:

1. ITogroroBka pedepara no Teme:

e OpraHuyeckue BeLIECTBA PACTUTENHHOM KIETKH, JOKA3aTeIbCTBA WX HAIM4Ms B
pacrenuu. BuramuHel, GepMEHTH ¥ TOPMOHBI ¥ MX POJIb B Oopranusme. Hapyienus

IIPY UX HEJOCTATKe U U30OBITKE.
o IIpokapuoTHyeckue opraHu3Mbl ¥ UX POJIb B OHOIIEHO3aX.

o [IlpakTMyeckoe 3Ha4YeHME IPOKAPUOTHYECKUX OPraHW3MOB (Ha  mIpHUMeEpax

KOHKPETHBIX BUJIOB).
o KileTka 3yKkapHOTHYECKUX OpraHu3MOB. MeMOpaHHbIH IPUHIIKII €€ OpraHU3all|H.
o CrpykTypHOE U PyHKLIHOHATBHOE Pa3IMYNe PACTHUTEIBHOW M KUBOTHOM KJIETOK.

° MHTOXOHIIpPIPI KaK SHEPreTUYCCKHUE CTaHLIHUH KIJICTOK. CTaI[PIPI OHEPIreTUYCCKOTO

oOMeHa B pa3IMYHbIX YaCTAX MUTOXOH/IPHH.
e Crpoenue u pyHkuu pubOCOM U MX pOJb B OMOCHHTE3€e Oelka.

° }szpo KaK LICHTP YIIPaBJICHUS XUBHEACATECIIbHOCTBIO KIIETKH, COXPAaHCHHUA W IE€PEIavdu

HACJIEICTBEHHBIX IIPU3HAKOB B IOKOJIEHUSX.

o Kiuerounas Teopus cTpoeHHUs: Opranu3MoB. ICTOpHS 1 COBpeMEHHOE COCTOSTHUE.
2. HapucoBaTh CX€MBI CTPOEHUS PACTUTENIEHOW ¥ )KUBOTHOM KJIETOK M OCHOBHBIX
OpPraHOMIOB KJIETKH.
3. U3yyenue Bonpoca GOTOCUHTE3 U XEMOCHHTES3.
Yci0BuS BbINOJIHEHUS 3a1aHUS
1. Mecto (BpeMs1) BBITIOJTHEHHUS 3alaHUs. 3aJaHHE BBIMOJIHAETCS BO BHEAYIUTOPHOE BPEMS
2. MakcuMaibHO€ BpeMsl BBIIIOJIHEHUS 3aJaHUS: 60 MUH.
3. Bel MOxeTe BOCIIOJIb30BaThCS_y4eOHUKOM, I7100aJbHON CEThIO
Ilxana oueHKH 00pa3oBaTeJbHbIX JOCTHKEHH:
Kpurepum :
- yMeHHe cHOpMYTUPOBATH LIeJIb pabOTEHI;
- YMEHHUE 1o00paTh HAyYHYIO JTUTEPATYPY IO TEME;
- MOJTHOTA U JIOTUYHOCTh PACKPHITUS TEMBI,
- CaMOCTOSITEIbHOCTh MBILIUIEHHUS;
- CTUJIMCTHYECKAsi TPaMOTHOCTh U3JI0)KEHUS;
- KOPPEKTHOCTH BBIBOJIOB,;
- IPaBUIBHOCTh OOPMIIEHHS PabOTHI.
Kputepuu ouenku:
- OLIEHKa «OTJIUYHO)» BBICTABJISETCS 00y4alOLIEMYCsl, €CITH BHITOJIHEHBI BCE
BBILIIETIEPEYHCIIEHHBIE TPEOOBaHUS K U3JI0XKEHHUIO, 0QOPMIIEHHUIO, U IIPEACTABICHUIO pabOThI
- OLIEHKA «XOPOIIO» BBICTABISIETCS 00y4aloneMycs, €CI1 AOMYyILEHbl HE3HAUYUTEIbHbIE
TIOrPELIHOCTH B OOPMIIEHUH U NPECTAaBIEHUH pabOThI.
- OLIEHKA «YJOBJIETBOPUTEIHHO) BBICTABIISAETCS 00y4YaroMEeMycs, €CIM AOITyIIEHBI
HE3HAYMTEIbHBIE MIOTPEIIHOCTH B COAEPKAaHUU, OYOPMIICHUH U NIPE/ICTaBIECHUU PabOTHI.
- OLIEHKA «HEYIOBJIETBOPUTEIBLHO)» BHICTABIIAETCS 00y4alonIeMycsl, €CIIU NpeICTaBIEHHAsA
paboTa HEe COOTBETCTBYET TPEOOBaAHUSIM.




TEKCT 3AJIAHUSA:

1. Ilpounecc MHAMBHIYAILHOIO PAa3BUTHS OPraHU3MA - ITO:

el R

OHTOT'€HE3
MMHTO3
aMMTO3
Meio3

2. TkaHbI0 HA3LIBAIOT:

KOXHILY JTyKa
IPYyIITy KJIETOK, CXOJHBIX 110 CTPOEHMIO U BBIOIHSIOMINX ONPEAEIEHHYIO
byHKLIUIO

MSIKOTb SITOJIBI

HIKYpKy apOy3a

3. Beaku - 6uosoruyeckue NnmoJIMMepPbl, MOHOMEpPaAMH KOTOPLIX ABJIAKOTCSH:

18
28
3.
4.

HKUPBI
(bepMeHTHI
AMHUHOKHUCIIOTHI
YTJIEBOMIBI

4. MuT03 - crocob geneHusi IyKapHOTHYECKUX KIETOK, NPH KOTOPOM:

A

00pa3yroTcs MOJIOBBIE KIETKU

JIOYEPHHUE KJIETKH TOJTy4aloT N'eHETUYECKYI0 HH(POPMALIUIO TaKyIO XKe, Kak B sIpe
MaTE€pPUHCKON KIIETKH

U3 JIUIUIOUHOM KJIETKH 00pa3yroTcs raluIouHbIe

obpasyercs 3urora

S. Camoe pacnpocTpaHeHHOE HEOPraHMYeCcKoe COeIMHEHHE B )KMBBIX OPraHM3Max

Eol o

won
KaJIbIUH
BOJA
MarHui

6. CkoJbko MPOLUEHTOB 0T MACChI BeleCTBA COCTABJIAOT OPraHuYeCcKue Belecrsa

bl S -

5-10%

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

7. Kakue oprannyeckue BeniecTBa npeof/iajaioT B KJIeTKAX pacTeHuit?

BN

YTJIEBOIBI

Oenku

HKHUPBI
MHKPO3JIEMEHTHI



8. Kak HaspiBaeTcsi coelMHEHHe IBYX AMHHOKHCIIOT B OJHY MOJIEKYTy?
1. TpH MenTun

2. TIOJIMIEITUL
3. JOUIENTUN

9. HazoBuTe OCHOBHYIO (PyHKLHIO KMPOB

1. HeWTpasbHas

2. CTpOHUTEIbHAs
3. 3aluTHas

4. DBHepreTuyeckas

10. /Ipyroe nazBaHue yrjieBoaoB

HYKJIEUHOBEIC
KHCJIOTBI
JIMTIN IbI
caxapuabl

SRS

11. CkoJibKO NMPOLEHTOB yIJIEBOAOB B )KMBOM KjeTKe?

0,5%
5%

1-2%
3-4%

ol

12. B kakHX yCJIOBHSIX MOT'YT )KMTh OaKTepUH

1. B aHa’pOOHBIX
2. B a’pOoOHBIX U aHA3POOHBIX YCIOBHSX
3. B a’poOHBIX

13. DHepreTruyeckuii 06MeH - 3TO mpouecc:

1. TemIoperyJsuuu

2. OKHCIIEHHMs OPraHMYECKUX BEILECTB KIETKU C OCBOOOK/IEHHEM SHEPTHH
3. OuocHHTE3a

4. ypaneHus XHUIKUX IPOAYKTOB pacraja

14. UMMyHO0J1I0rH4ecKyI0 3aLUTy OPraHu3sMa o0ecrne4ynBaoT:

pa3IMyYHbIE BEIIECTBA

ocobOble 6esTku KpOBH - aHTHTENIa

YTJIEBOIBI

OeKy, BBIIOIHSIOLIME TPAHCIIOPTHYIO (PYHKIIUIO

W N e

15. HacaeacrBenHas uH(popManus y 6akTepuii XpaHUTCH B

1. XpoMocoMax
2. saape
3. pubocomax



4, 1yUToOIIa3Me

16. U3 ckonbkux (a3 coctour MUTO3?

W e
W hr DN

17. Kaxabiii BUI paCTeHMH U JKMBOTHBIX XapaKTEPU3yeTCs ONpeeeHHbIM U
MOCTOSIHHBIM YHCJIOM

T'€HOB
XpOMOCOM
KJIETOK
OpraHoOUIOB

ol ol O

18. Kak Ha3bIBalOT COCTOSIHHE MEXKIY ABYMSI MUTO3aMM ?

uHTepdazoit
npoda3zoii
MeTadaszoi
aHadasoi

il o o

19. Kak Ha3biBaeTcsi nepBasi pasa nesieHust sapa?

1. anadaza
2. rtenodasa
3. meradasa
4. mpodasa

20. DHepreTHyecKMMH "'CTAHUUAMH' KJIETKH SIBJISIIOTCS

JIU30COMBI
prb60COMBI
MUTOXOHJPHU
IUTOIUIa3Ma

et ol ol o

21. IlpsiMoe ejieHHe KJI€TKH, BCTpeYalomeecs TOJIbKO y MPOCTEHIIHX, HA3bIBAIOT

OHTOI'€HE3
MHTO3
aMHTO3
Melo3

SR LINID R

22. HazoBuTe mpouecc 06pa3oBaHusl »KUBbIMH OPraHU3MaMH OPraHHYEeCKHX MOJIEKYJ M3
HEOPraHM4YeCKHX 3a CYeT IHEPrUH COTHEYHOIr0 CBEeTa

JIACCUMMJISILIAS
racTpyJIsAIys
ACCUMMJIALIMS
doTocunHTE3

il ol o



3. Pazmuoxkenue - 310

CBOMCTBO BCEX )KHUBBIX OPraHU3MOB

IIPOLIECC CIUSHUS MYMKCKOM M KEHCKOM IOJIOBBIX KJIETOK
XKHU3HBb

CIOCOOHOCTH K ITUTaHUIO

pal ol Al

4. CKko1bKO0 H KaKHe XPOMOCOMBI COAEP/KUT OIJIO0TBOPEHHAS SAHIIEKIeTKA YesioBeKa?

1. 23 XpOMOCOMBI MaTepu

2. 46 XpoMocOoM, U3 KOTOPBIX 23 XpOMOCOMBI MaTepy U 23
XPOMOCOMBI OTIIA

46 xpomocoM MaTepu

4. TOJIBKO 23 XpOMOCOMBI OTLIA

)

S. Kakue xpoMoCOMbI Ha3bIBAIOT FrOMOJIOTHYHBIMH ?

COBOKYITHOCTH XPOMOCOM B TIOJIOBBIX KJIETKaX
1100bIe XPOMOCOMBI TUILIOUAHOTO Habopa

CXOJIHBIE 110 CTPOCHUIO ¥ HECYII[ME OIMHAKOBbIE IeHEI
OJIMHAKOBHIE 110 hopme

I A

6. I'ne oOpa3yroTcst My»KCKHe M0JIOBbIe KJIETKH?

SIALIEKJIETKAX
OpraHoujax
CeMEHHMKaX
TOpMOHax

PN

7. Kak Ha3bIBaeTCsl MPOLECC CIAUSIHUSA SHIEKIeTKH U cniepmaro3ouaa’?

pocTom
JeNIeHUE
pa3MHOXEHHE
OILIOIOTBOPEHUE

o

8. Kak Ha3bIBaeTcsl Mpouecc BOCNpoOu3BeAeHusl ceds moaoOHbIX?

1. yBenuyeHue

2. pa3sMHOXEHHUE
3. pOXIeHue

4. OIIOJOTBOPEHHE

9. 'enoTuH popMupyeTCs NOJ BJIUSTHHUEM:

TOJIBKO YCJIOBHM BHEILHEH CpeJIb
TOJIBKO F€HOTHIIA

TOJIBKO JIEATEIBHOCTH YEJIOBEKa
T€HOTHUIIA U YCIIOBUN BHEIIHEN CPE/IbI

Pwnp

10. OcHoBaTenneM COBpeMeHHOMH 3MOPHOJIOrMH CYHTAETCS aKaJAeMUK



JlomoHOCOB
Jlamapk
Bap j
Bepnanckuit

& Wik =

11. C noMombI0 KaAKUX KJIETOK MPOUCXOIAMT MOJI0BOE pa3sMHOKeHUe?

TeJell
snep
ramer
KITyOHEn

B W

12. Ha3oBute nBe ¢GopmMbl pa3MHOKEHHS.

JCJICHUE U ITIOYKOBAaHHUE
I0JIOBOE M Oecriosioe
YEPCHKOBAHHUE, IIOYKOBAHUE
JIYKOBUYHOE€ X YEPEHKOBAHHOE

Wi e

YcioBHs BbINOJHEHHUS 3a1aAHUSA

1. Mecto (Bpems) BBINOJTHEHHMS 3a/laHusl. 33JaHUE BBIIOJHAETCS Ha 3aHATUE B ayJUTOPHOE
BpEMSI

2. MakcuManbHOE BpeMsi BBITIOJIHEHHUS 3aJaHUs: 30 MMH.

3. BbI MOXeTe BOCIIOJIb30BaThCS_YYeOHHMKOM, KOHCIIEKTOM JIEKIIUN

IlIkaja oLieHKH 00pa30BATEdbHbBIX TOCTHKEHMUI:

[TpoueHT pe3ynbTaTUBHOCTHU (TIPaBHIIBHBIX OreHka ypoBHS MOATOTOBKY 6aiut (0TMETKa)
OTBETOB) BepOanbHBINA aHAJIOT

90 + 100 «S»-0TIMYHO

80 +~ 89 «4»- XOpO1IO

70 +79 «3»- YIOBJIETBOPUTEIHLHO

meHee 70 «2»- HEYIOBJIIETBOPUTEIHHO




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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