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Pa6Gogas nporpamma o00mnIeo6pa3oBaTenbHON YUEOHOW AMCIMILIMHEL OVIIL. 05 buonorus

pa3paboTaHa Ha OcHOBe TpeboBaumit-DenepanbHoro 3akoHa ot 29.12.2012 r.Ne 273 —®3 06
oOpa3oBanuu B PO.

DenepabHOrO rocyJapcTBEHHOTO 00pa30BATENHHOrO CTaHIApTa CPEAHEro OOLIEro oGpa3soBaHms,
YTBEPXKAECHHOrO mpukazoM MuuoOpHayku Poccuum ot 15.09.2022 N 836(3aperucTpupoBaHo B
Mustocte Poccnn 20.10.2022 N 70631);

C Y4ETOM:-IPOQ IS OIYIAeMOro 00pa3oBaHusl.

MPUMEPHON IIPOrpaMMBbl

PexoMeHpanuii 1o opraHu3aldé MONyYCHHsA CpeiHero obmiero oOpa3oBaHus B IpeAenax
OCBOCHH:sI 00pa30oBaTEIbHBIX [POrpaMM CpeXHEro MpodecCHOHANBHOro oOpa3oBanus Ha Gase
OCHOBHOTO 001ero oOpazoBaHus C yd4eToM TpeOoBaHuil (emepaabHBIX TOCYIapCTBEHHBIX
00pa3oBaTENbHBIX CTAHAAPTOB ¥ MOJy4aemoi MpodeccHd WM CHeHHATLHOCTH CPEIHETo
npodeccHOHATBHOIO 00pa3oBanus (pa3paboTansl JlenapTaMeHTOM TOCYIApPCTBEHHON NOJIHTHKH
B cdepe moarororku pabounx xanpo m IO MunoOpuayku Poccum coBmectHO ¢ OI'AY
«DenepanbHBIl HHCTUTYT pa3sBUTHS 00pa3oBaHUs» (IUCHEMO JlemapTaMeHTa rocyaapCTBEHHOM
HOoNUTHKY B cepe moaroroBku pabounx kampos u JI1O Munobpuayku Poccun ot 17.03.2015
Ne 06-259);

Meronuueckux pekoMeHamuii 10 pazpaboTke paboumx IporpaMM oO0IIeoOpa3oBaTEIbHBIX
y4eOHBIX JUCHUIUIMH B IpeAeiax OCBOCHHs OCHOBHOHM mpodeccrmoHalbHONW 00pa3oBaTeNhbHOMH
IporpamMMsbl cpenHero npogeccuonansaoro oopasosanus (1ITIKPC u ITTICC3), pa3zpaboTaHHBIX
Otnenom npodeccroHanpbHOTO abpa3zoBanus MUHHCTEPCTBA 00pa3oBaHus 1 HayKu PecryOnuku

JlarectaHa B COOTBETCTBHH ¢ padO4YMM y4eOHBIM IUIAHOM 0Opa3oBaTENbHOW OpraHu3anuu Ha
2024/2025 y4eOHBI# TOSI.

Pazpaborunk: I'amxuera H.A. yuntens Guonornu {

Penenzenrtsl: Mcmaunos V.C. yuntensb BBICIIEH KaTEropun
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LITACHOPT IPOT'PAMMBI YYEEHOM JUCIHUTIJIMHBI BUOJIOT U
1.1. Ob6aacTh NpUMeHEHHS MPOTrPAMMEI

Pabouas mporpamma yuebnot gucrummmasl OYIL0S5.Brosorus ssnsietcs 4acThio 06pazoBaTebHON
nporpammel CI1O nporpaMMbl OATOTOBKY CHENHATMCTOB CPEIHETO 3BeHa B cooTBeTcTBHH ¢ ®I'OC 1m0
crienanibHoCTH 21.02.02 « BypeHre He(TSAHBIX M ra30BbIX CKBAXKHH. )
1.2. MecTo IMCUHIIMHBLI B CTPYKType o0pa3oBaTeabHoii nporpammbl CIIO nporpamMmel moAroToBKH
ciequannctos cpeaderoe spena (IIICC3): nuciummmna «brosorus» BXOIUT B 00IIE06pA3OBATEIBHYIO
HMOJATOTOBKY U OTHOCHUTCS K 001eo0pa3oBaTeIbHbIM JUCIIHMIIIIMHAM.

[Iporpamma HanpasneHa Ha GopMHpPOBaHKUE OOLIMX KOMIIETEHIMH:

TeXHUK-TeXHOJNOr JOoKeH o0nagaTe OOIIMMH  KOMIIETEHIMSIMH, BKJIIOYAIOIUUMH B  ceOd
CIOCOOHOCTE:

OK 1. IloHuMaTh CyIMHOCTh ¥ COLMATLHYIO 3HAYMMOCTD CBOCH Oyayueii npodeccun, IposBiaaTh K
HEH yCTOMYMBBIN HHTEpEC.

OK 2. Oprann3oBbBaTh COOCTBEHHYIO AEATENBHOCTH, BBHIOMPATHL THIIOBHIE METOIBI U CIOCOOBI
BBIIIOJIHEHHUS TPOGECCUOHANBHBIX 3a]]a4, OLEHUBATh HX 3(P(HEKTHBHOCT H KAYECTBO.

OK 3. IlpunuMare pemieHUs B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyaUMsAX M HECTH 3a HHUX
OTBETCTBEHHOCTD.

OK 4. OcymecTBasTh MOUCK H HCIOJB30BaHME HHGOpPMAIMU, HEOOXOAUMOH s 3(PPEKTHBHOIO
BBIIOJIHEHMS IPO(ECCHOHANIBHBIX 3aa4, TPOGECCHOHAIPHOTO ¥ JINYHOCTHOIO PA3BUTHS.

OK 5. Hcnome3oBaTh WH()OPMAMOHHO-KOMMYHHKAIMOHHBIE TEXHONOTUW B NMPOdheccCHOHATBHOR
JeATEIbHOCTH.

OK 6. PabGorate B KOJUIEKTHBE U KOMaHze, Y3QdexkTHBHO 0OIMaThCsA ¢ KOJUIEraMH, PYKOBOACTBOM,
NOTPEOUTENSMHA.

OK 7. Bpate Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaHMBI (IIOJYMHEHHBIX), pe3ylIbTar
BBINOJIHEHU S 3aJaHHH.

OK 8. CamocrosTenbHO OIpelensTh 3aiadd NPOo(ECCHOHANBHOTO M JHMYHOCTHOIO Ppa3BHTHA,
3aHUMATECS caM000pa30BaHUEM, OCO3HAHHO TUIAHHPOBATH IIOBLIICHAE KBATH(DHKALIMH.

OK 9. OpueHTHpOoBaThCS B YCAOBHAX YacTOH CMEHBI TEXHOJOTHH B mpodecCHOHANBLHOMN
JIeSITeTEHOCTH.

1.3. Heaun u 3a5a4n QUCHUIIAHBI — TPEOOBAHUS K Pe3y.JILTATAM OCBOCHUH AUCHUIIIHHDI

Conepxanue paboueil nporpaMMsl « BHONOTHsI» HapaBIEeHO HA JOCTHIKEHHUE CIICAYIOIIMX MeJIei:

* DHoJy4yeHHe (PyHIAMEHTANbHBIX 3HaHUH o Owonormyeckux cucremax (Kierka, Opranusm,
Homynsanus, Bua, DxocucteMa); HCTOPUM Pa3BUTHS COBPEMEHHBIX NPEACTABICHUN O XHBOH NpUpoOe,
BBIJIAIOININXCSE OTKPBITHSX B OHOJIOrMYECKOM Hayke, poiM OMOJOTMYEeCKOH Hayku B (GOPMHUPOBAHHH
COBPEMEHHOH €CTECTBEHHO-HAyUHOH KapTHUHBI MHPAa; MeTOJaX HAyYHOTO [TO3HAHKUS;

* OBJIaJICHUE YMEHUSIMH JIOTMYECCKU MBICIHTh, 0O0CHOBBIBATH MECTO M POJIb OMOJIOTMUECKHUX 3HAHMIM
B IIPaKTHYECKOH JESTEIbHOCTH JIOAEH, PAa3BUTHM COBPEMEHHBIX TEXHOJOIHH; OIpPENEeNATh JKHBBIC
OOBEKTH! B NPUPOAE; IPOBOAUTH HAOIIOACHUS 3a DKOCHCTEMAMH C IICNBIO MX ONHCAHHS U BBIIBICHHS
€CTECTBEHHBIX M aHTPOINOTeHHBIX H3MEHEHMH; HAXOAUTh U aHAIM3UPOBATh MH(OpPMALUIO O >XXUBBIX
00BeKTax;

* pasBUTUE I[I03HABATENBHBIX MHTEPECOB, KHTEIUIEKTyalbHBIX M TBOPYECKUX CIOCOOHOCTEN
o0yuaromuxcsi B IIpoliecce H3ydeHHs OHOJIOTHYECKUX SIBICHUH; BBINAIOIIMXCS JOCTH)KEHUH OHMOJIOTHH,
BOIIE/IINX B O0IIEYENOBEUECKYIO KYNBTYPY; CIOXKHBIX H IIPOTUBOPEUYHBBIX IIyTeH Pa3BUTHS COBPEMEHHBIX
HAay4YHBIX B3IVISNOB, HJAEH, TEOPHH, KOHLENUHH, THIOTe3 (0 CYIIHOCTH M IPOMCXOXJICHHU >KHU3HU,
4eJI0BeKa) B X0¢ pabOThI C pa3INYHBIMU HCTOYHUKAMU HH(POPMAIUH;



* BOCHHTAHHE YOEXKAECHHOCTH B HEOOXOMMMOCTH ITO3HAHWS J>KHBOM IIPHPOIBI, HEOOXOJAMMOCTH

PALMOHAIBHOIO MIPUPOIOIOIE30BAHM, OEPEXHOT0 OTHOIUCHHUS K IPHPOIHBIM pecypcaM M OKpY Karomei
cpene, COOCTBEHHOMY 3/I0pOBBIO; YBaXKCHHS K MHEHHIO ONIOHEHTA HpPH OOCYXKICHHH OMOJIOTHYECKHX
npobiieM;
* HCTIOIb30BAHHE MPHOOPETEHHBIX OMOMOTHYECKUX 3HAHUH M YMCHHUM B MOBCEIHEBHOM XU3HY 1JISI OLIEHKH
TIIOCIIENCTBUI CBOEH NEATENBHOCTH (M JEATENBHOCTH IPYTHX JIOZEeH) MO OTHOLIEHHIO K OKPYIXKAIOIIEH
cpene, 3J0POBBIO JPYTHX JIOACH H COOCTBEHHOMY 3[0pPOBBIO; OOOCHOBaHHE M COOJIFOJCHHE MeEp
npodunakTHKu 3abosieBaHUH, OKa3aHHe NIEPBOM MOMOIIM NPH TpaBMax, COOIIONEHHE [TPABUII [TOBEACHHUS B
OpUPOE.

OcBoenue coxepxaHuss yuyeOHOM nucrumuinbel «buosorus» obecmeunmBaeT  IOCTHXKEHHE

CTYJACHTAaMH CIEAYIOUUX Pe3yJIbTATOB:

* IUYHOCMHBIX:

— c¢OpMUPOBAHHOCTH UyBCTBA FOPAOCTH U YBAKCHHUS K HCTOPUH U JOCTHKEHUIM

OTEYECTBEHHOH OMONIOrn4ecKod HayKu; IPeJICTABIEHHUS O [[ENOCTHOH €CTECTBEHHO-

HAy4yHOHU KapTUHE MUPA;

— MOHMMAHHE B3aHMOCBS3HM M B3aHMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, HX BIIASHUSI Ha OKpPYXKAIOHIYIO
cpeny, 9KOHOMUYECKYH), TEXHOJIOIMUECKYI0, COLUANBHYIO H 3THUECKYIO cHephl IEATEIEHOCTH YellOBEKA,

— CIIOCOOHOCTh HCTOJIB30BaTh 3HAHHS O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHpPa B
o0pazoBaresbHON B IPO(HECCHOHANBHOM eI TeIBPHOCTH; BO3MOXKHOCTH

MHPOPMAIMOHHOM cpejibl A 00ecTieYeHUs IPOIYyKTHBHOTO caMo00pa3oBatus;

— BJIaJICHHE KyIbTYPOH MBIIUICHHS, CIIOCOOHOCTh K 00OOIIEHHIO, aHAIU3Y, BOCIPUATHIO HHGOPMAIUHU B
00JIaCTH €CTECTBEHHBIX HAyK, IIOCTaHOBKE LENN H BBIOOPY MyTEH €€ MOCTHIKEHHS B MPOQeCcCHOHATBHON
chepe;

— CIOCOOHOCTH PYKOBOJCTBOBATHCS B CBOEH HEATENILHOCTH COBPEMEHHBIMU MPHHIIMITAME TOJEPAaHTHOCTH,
JIAaJIoTa ¥ COTPY IHMYECTBA; TOTOBHOCTH K B3AUMO/ICHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTHBE;,

— FOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIE METOBI 3AIIUTHI OT BO3MOXKHBIX MOCIEACTBHIA aBapuii, KaTacTpod,
CTUXHHHBIX OE/ICTBUIA;

— ofnagaHue HaBBIKAMH Oe3omacHOX paboOThI  BO  BpeMs  IPOEKTHO-HUCCIIEAOBATENBCKOH K
SKCHEPUMEHTAILHON JIEITENBEHOCTH, IIPH UCIIOJIB30BAHUH JIAO0OpaTOPHOTO 000PY IOBAHUS,

— CIIOCOOHOCTE HCIOJIB30BATh IPUOOPETEHHBIC 3HAHMS U YMEHHS B TIPAKTHIECKOM

JIESTEJIBHOCTU M IOBCETHEBHOM KM3HU JUIS COOMONEHUSI Mep MPOdUNAKTUKU OTPaBJICHUMN, BUPYCHBIX H
JApyTuX 3a0oneBaHuil, CTpeccOB, BPEIAHBIX IPHBBIYEK (KYypeHHs, aJKOTOJIM3Ma, HApKOMAaHWH);, TPaBHJI
[IOBEJICHUS B IIPUPOTHON Cpeae;

— T'OTOBHOCTh K OK@3aHHIO IIEPBOH IOMOINM IpH TpaBMax, NMPOCTYAHBIX M JIpyruX 3a00JieBaHUSX,
OTPAaBJIEHUSX NMHUIIIEBBIMU IPOAYKTAMHU;

* MEMAanpeOMemHulIx:

— O0CO3HaHHEC COUMAJIBHOM 3HAaYMMOCTH CBOEH mpodeccHu/crnenruaTbHOCTH, 0o0Nafanie MOTHBAaIHEH K
OCYIIECTBIECHHUIO MPOo(dheCcCHOHANBHOM e TeILHOCTH;

— IOBBIIICHUE HHTEJUIEKTYAIBHOTO YPOBHS B IIPOLECCE U3YUEHUS OHOJIOTHYECKIX

ABJICHHH; BBIIAIOMMXCS JOCTHXKEHUI OMOJIOTHH, BOHIEIIUX B OOIIEYEIOBEYECKYIO KYIBTYPY; CIOKHBIX U
IIPOTMBOPEUYUBBIX [IyTEH pa3BUTUs COBPEMEHHDBIX HAay4HBIX B3IJIAJI0B, UACH, TCOPUH, KOBIENIKN, TUIIOTER
(0 CYUTHOCTM M TNPOHCXOKICHUHU XKU3HU, UeJIOBekKa) B XoJe paboThl ¢ pas3JHYHBIMH HCTOUYHHKAMU
UH(pOpMaIWH;

— CcIOCOOHOCTh OPraHM30BLIBATH COTPYAHUYECCTBO CAMHOMBIILICHHUKOB, B TOM YHCJIE C HCIIOJB30BAHUEM
COBPEMEHHBIX HHPOPMAITMOHHO-KOMMY HUKAITMOHHBIX

TEXHOJIOT U,

— cmocoOHOCTh TIOHUMATh HPHHIUIEI YCTOMYHBOCTH M TPORYKTHBHOCTH YKHUBOH HpPUPOABI, IYTH €€
W3MEHECHHUS [10]] BIUSHIEM aHTPOIOTeHHBIX (PAaKTOPOB, CIOCOOHOCTh K CHCTEMHOMY aHANU3y TI00aTbHBIX
9KOJIOTHYECKUX MPoOJeM, BONPOCOB COCTOSIHUS OKPYXKAIOIIEH CpeAbl U PaldOHATHHOTO HCIOIb30BaHNS
IPUPOJIHBIX PECYPCOB;

— yMeHHe O0OOCHOBBIBATH MECTO H POJh OHOJOTWYECKUX 3HAHHN B IPAKTHYCCKOH JICATECIBHOCTH JIIOICH,
pasBUTHM COBPEMEHHBIX TEXHOJIOTHH; ONPEAEIATh KUBBIE OOBEKTHI B IIPUPOJIE; IPOBOIUTH HAOIIOICHUS
3a 3KOCHUCTEMaMHU C IIEJIBI0 WX OMMCAHMsI U BBHISBJICHHS €CTECTBEHHBIX M aHTPONOreHHBIX H3MEHEHUH;
HAXOJUTH U aHAIM3HPOBATH HH(OPMAITHIO O )KUBBIX 00BEKTaX;



— CIIOCOOHOCTb NPUMEHATE OHOIOTHYECKHE H SKOJIOTHYECKUE 3HAHUS JUIs aHAIM3a
NPUKIANHBIX Ipo0JieM XO3AHCTBEHHON NEATEIBHOCTH;

— CIOCOOHOCTh K CaMOCTOSTENEHOMY NPOBEJCHHIO HCCIENOBAHUM, OCTAHOBKE ECTECTBEHHO-HAYUYHOIO
SKCIIEPHMEHTa, HCIOJb30BAHUI0O HMHGOOPMAIMOHHBIX TEXHOJNOTHH JUIS  pElIeHHs Hay4HbIX H
poheCCHOHATBHBIX 3a/1a1;

— crnocoOHOCTh K OLIEHKE 3TUYECKUX acCHeKTOB HEKOTOPBIX HCCIEeJOBaHMM B 001acTH GHOTEXHOJIOIMH
(KJIOHMPOBAHUE, HCKYCCTBEHHOE OIIONOTBOPEHHE);

* HDEOMEMHBIX:

— c(OPMHUPOBAHHOCT IIPEJCTABICHUH O POJIM M MecTe OHOJIOTUH B COBPEMEHHOM HAyYHOU KapTHHE MHpa,
IOHUMaHHE PoJx OHONIOTMH B (POPMHMPOBAHUM KPYTo30pa U (yHKIMOHATBHON IPaMOTHOCTH VIS PEIICHHUS
IPaKTHYECKUX 3a/1a1;

— BJIaZIEHHE OCHOBOIONATAIOIIMMHY MOHATUAMM W IPEACTABICHUSIMU O KHBOW MpPHUPOAE, €€ YPOBHEBOM
OpraHu3alyy U BOJIOIWH; yBEPEHHOE M0JIb30BaHIE OMOIOTHYECKOH TEPMHUHOIOTHEH U CHMBOJIUKOM;

— BJAIE€HUE OCHOBHBIMH METOJaMHM HAydJHOIO IIO3HAHHUs, WCIONBb3YCMBIMH IIPH  OHOJIOTHYECKHX
HCCIEIOBAHUAX JXKHMBBIX OOBEKTOB M OKOCHCTEM: ONMCAHMEM, M3MEPEHHEM, MpPOBeAeHHEM HabIIONCHUN;
BBISIBJICHUC U OIICHKA aHTPOTIOT€HHBIX

W3MEHEHUH B MPHUPOJIE;

— c(hOpMHPOBAaHHOCTh YMEHMI OOBSICHATE pPe3yNbTaThl OHOJOTHYECKMX IKCIEPHMEHTOB, pELIaTh
5JIEMEHTapHBIE OMOJIOrHYSCKHUE 3a/1auH;

— chOpPMHPOBAaHHOCT COOCTBEHHOM [O3MLMM 0O OTHOINEHHIO K Owojordyeckod wuudopmanyy,
NOJTy4acMO# M3 pa3HbIX HCTOUYHUKOB, IMTOOATBHBIM 3KOJIOTHYECKHM

pobyeMaM U MyTAM UX PeIICHH.

B pesynbrare u3y4eHus yueOHON AUCHUIUIUHE] «buonorusy o0ydarouuics T0MKEH 3HATD:

* OCHOBHBIC IIOJIOXKCHUS OHONOTHYECKHX TEOPUH U 3aKOHOMEPHOCTEH: KJETOYHOM TeopuH,
3BONIIOLMOHHOrO y4yeHus, yuenus B.M.Bepuaackoro o 6uocdepe, 3axonsr . Menzemns, 3akoHOMEpHOCTEH
MU3MEHYHBOCTH U HACIIEJICTBCHHOCTH;

e CTPOEHHE H (DYHKUMOHMPOBAHHE OHOJOTMYECKHX OOBEKTOB: KIETKH, ['€HOB H XPOMOCOM,
CTPYKTYPHI BHJIa U 3KOCHCTEM;

* CyIIHOCT, ~ OMONIOTHUECKMX  IPOLECCOB:  pa3sMHOXKCHMS,  OINONOTBOPEHHS,  IEHCTBHS
HCKYCCTBEHHOIO M €CTECTBEHHOro 0TO0pa, (GOPMHUPOBAHUE IIPUCIOCOOIEHHOCTH, IPOUCKOK/ICHHE BH/IOB,
KpYTOBOPOT BELIECTB U IIPEBPAIIICHUE SHEPTUU B KIIETKE, OPraHUu3Me, B 9KOCHCTeMax 1 Orocdepe;

e BKJI4J] BEIIAIOIIMXCS (B TOM YHCII€ OT€YECTBEHHBIX) YYCHBIX B pa3BUTHE OHOJIOrHYECKOH HAyKH;

o OHOJIOTHYECKYO TEPMUHOJIOTHIO H CUMBOJIHKY;

B pe3ynbpTate OCBOECHUS TUCLUILITUHBI 00y YaIOIUNCS TOJKEH YMeTh:

¢ OOBACHATH posb OMOJOTHH B (DOPMHUPOBAHHMU HAYYHOTO MHPOBO33PEHMS; BKJIAJ OHOJOTHMYECKMX
Teopuil B (GOPMUPOBAHUE COBPEMEHHOH €CTECTBEHHO-HAYYHOH KApTHHBI MUpa; €IUHCTBO JKUBOH H
HE)KMBOM INPUPOABI, POIACTBO KHBBIX OPraHHU3MOB; OTPUIIATEIBHOE BIHSHHUE &JIKOTOJA, HUKOTHHA,
HApKOTHYECKHX BEHIECTB Ha SMOPHOHWIBHOE U MOCTIMOPUOHAIFHOE Ppa3BUTHC 4YCIOBEKd; BIIHIHHE
9KOJOrMYeCKuX (AKTOPOB HA JKHUBBlE OPraHHM3MEBl, BIHSHHE MYTarcHOB Ha PpACTEHHs, KUBOTHEIX M
YeJIOBEKa; B3aMMOCBA3M U B3aMMOJICHCTBHC OPTaHM3MOB K OKpYyXarollel Cpensl; NPUYUHBEl H (aKTOPHI
SBOJIIOLIMH, W3MEHSEMOCTh BHIOB;, HApYIIEHUS B Pa3BUTHM OPraHU3MOB, MYTAlHH H HX 3HAUCHHE B
BO3HMKHOBEHHH HACJIEICTBEHHBIX 3a00JIeBaHUU; YCTOMYMBOCTB, pa3BUTHE K CMEHBI HKOCHCTEM;
HEOOXOAUMOCTh COXpaHEeHH S MHOI000pasus BUIOB;

e peIaTh 3EMEHTapHbIC OHOJOTMUECKUE 3a/1a4H; COCTABIISTh AIEMEHTApHBIE CXEMbI CKPCIIIUBAHUS K
CXEMBI IIEpeHOCa BEIIECTB M Nepeiayl 3HEPrUH B 3KOCHcTeMaX (ICNH MATAHMUS); ONMCHIBATE 0COOEHHOCTH
BUJIOB 110 MOPGOJIOTHYECKOMY KPUTEPHUIO;

¢ BBISBIISITE MIPUCIIOCOONICHNS OPraHU3MOB K cpefe OOHTaHUs, UCTOYHUKA M HAJMYME MYTareHOB B
OKpYy>KaroleH cpejie (KOCBEHHO), aHTPOIIOTEHHBIE U3MEHCHMS B DKOCUCTEMAX CBOEH MECTHOCTH;

e CpPaBHUBATh OMOJIOTHYECKHE OOBEKTHI: XMMHUECKHH COCTAB TEH JKHBOM M HEXHMBOM IIPHPOJIBL,
3apOJBIIIEH YeJoBeKa M JAPYTHX JKUBOTHBIX, IPHUPOJHBIE OJKOCUCTEMBI M arpO3KOCHCTEMEI CROEH
MECTHOCTH; IpOIIeCChl (€CTECTBEHHBIM M HCKYCCTBEHHBIM O0TOOD, MOJIOBOE M Oecroyioe pasMHOXKEHUE) U
JlenaTth BBIBOABI 1 0000IIEHNs HA OCHOBE CPABHEHUS U aHAIN3a;



e aHANIM3MPOBATh W OLEHMBATh PA3JIMYHBIC THIIOTE3bl O CYNIHOCTH, MPOMCXOXKAEHHUH >XM3HH U
gejioBeKa, I7100aJbHBIE OKOJIOTHYECKME MpOOIEeMBI W WX pEIleHHs, MOCIEICTBUS COGCTBEHHOMN
JEATEIBHOCTH B OKpYXKarollei cpene;

* M3y4yaTh U3MEHECHHUS B 3KOCHCTEMaX Ha OMOOTHYECKUX MOJEISIX;

* HAXOMUTH MHGOPMALMIO O OHOJOTHYECKMX OOBEKTAX B DAa3IMYHBIX HCTOYHMKAX (ydeOHHKAX,
CIIPaBOYHHUKAX, HAy4HO-NONYJIADHBIX HM3JaHHAX, KOMIBIOTEpHBIX 0Oazax, pecypcax cetu WHTepHET) H
KPUTHYECKU €€ OLICHUBATD;

HCNONB30BATL NpPHOOPETeHHBbIC 3HAHHA W YMEHUS B MPAKTHYECKOH JEATEJILHOCTH H
NOBCEAHEBHOM KU3HH:

o 111 COOJIFOIEHUsT MeP NMPOQHUIAKTUKH OTPaBIICHHH, BUPYCHBIX M JpyTuX 3aboJicBaHUi, CTPECCOB,
BPE/IHBIX IPUBLIYEK (KyPEHHS, ANKOT0JIM3Ma, HAPKOMAHHH ); IPABHJI IIOBEJACHHS B IPHPOIHON CPEJIE;

e OKa3aHUs TEPBOH IIOMOINM MpPH TPAaBMATHYECKHX, NPOCTYTHBIX M APYrUX 3a00JIeBaHHIX,
OTpPaBJICHUAX NUIIEBBIMHU IPOJYKTaMH;

OLEHKH 3THYECKHX aCIIEKTOB HEKOTOPBIX HCCIEN0BaHHUIT B 00JIacTH GHOTEXHOIOTHH (KJIOHHPOBAHHE,
UCKYCCTBEHHOE OILIOJJOTBOPEHUE)

1.4. PexomenayeMoe KOJIH4€CTBO YaCOB HA OCBOEHHE IPOI'PAMMbI THCHUTIIHHBL
*  MaxkcuMalbHad ydeOHas Harpy3ka — 39 4acos;
e  o0s3arenbHas ayquTOpHas yueOHas Harpy3ka — 39 yacos;

2. CTPYKTYPA U COJAEPXXAHUE YYEBHOU TUCILIMITIIMHBI
2.1. O0bem yueOHONH AMCHHIIMHBI M BH/ABLI y4eOHOI paboThI

Bun yueOHoii paboThl TpynoemMKocTh 4aCOB
1 cemecTp
O6masn TpygoeMKocTh 39
AyauTopHasi yyeOHasi Harpy3Ka (Bcero) B TOM 4mcie: 14

JIeKIIMOHHEBIE 3aHATHI

[IpaxTnueckue 3ausaTHs: U3 HUX ¢ GepeHIIHPOBAHHBIHA 3a4eT 2 Yaca 25




2.2. TEMATUYECKUH IIJIAH U COJAEPKAHUE YUYEBHOU JUCIUAILIAHBI «BHOJIOT My

HaumMmenoBauue
pa3ae/a0B U T¢M 3aHATHIA

Coaepaxanne y4e0HOro MaTepuaJia,
NPAKTHYeCKHe 3aHATHS H CAMOCTOSITE/ILHAS
padora obyuamuxcs

Oo6neMm
4acoB

YpoBens
OCBOCHHSH

2

3

4

Coaep:xaHue yueOHOr0 MaTepHaJa

BBenenue

Jlexnusa-npe3eHTanus co BCIOMOraTe ibHbIMH
TeXHUYECKHMH CPeICTBAMH 00YYEHHUS
buonorus xak Hayka. Kparkas uctopus pa3BuTHS
ouonoruy. [Ipu3Haxu KUBBIX OPraHU3MOB.
MHoroo0pasue JKHUBBIX OpraHu3MOB. Y poBHEBas
OpraHu3aIysl )KUBOU IPHUPOJIBI U 3BOJIOLHUS.

Meronp! mo3Hanus xuBoi mpupoasl. O61me
3aKOHOMepHOCTH Ouonoruu. [Ipeamer usyducHus
obobmarolnero kypca «buonorusy, ey u
3amaun Kypca. M3ydeHne OCHOBHBIX
3aKOHOMEPHOCTEH BOSHUKHOBEHHS, PA3BUTHS U
CYLLIECTBOBAaHMsI XKH3HH Ha 3eMJIC H COBPEMEHHOM
ee opranu3anyy. Pons 6nooruu B
(hopMHUpOBaHUY COBPEMEHHOU €CTeCTBEHHO-
HAy4HOH KapTHHBI MHpPa ¥ B IPAKTHYECKOM
JieaTenbHOCTH moaei. CoOmoneHne mpaBml
HOBEJIEHUS B IpUpOJIE, GepexHoe OTHOLIeHHEe K
orosornueckuM oObeKTaM (pacTeHUsIM U
XKHUBOTHBIM U KX COOOIIECTBAM) U UX OXpaHa.
JemMoHcTpanuu
Buonoruyeckue CHCTEMbI pa3HOTO YPOBHS:
KJIETKA, OpraHu3M, IOy JISAIHS, 9KOCUCTEMA,
ouocdepa.

Pa3zoen 1, OcHOBBI HIUTOJIOTNH

Tema 1.1. MeTOILI LIUTOJIOTHH.
Knerounas teopus

CoaeprrkaHue yueOHOro MmaTepHasa

Jlekiusa

Yro takoe kietka. E€ pasmepsl. Kakue meronst
¥ IpuOOPHI HCTIONB3YIOT JUISt M3YYEHUS KIIETOK.
Cospgarenn  kiaeTouHOH  Teopud.  Kakosbl
OCHOBHBIE IT0JIOKEHUS KIETOUHOH TCOPUU

Tema 1.2.0cobennoctu
XHMHYECKOro cOocTana
kJeTkd. Boga u ee poinb B
KU3HEHCSATENBHOCTH KIIETKH.
MuHepaJbHEIE BEINECTBA U UX
POJIb B KIIETKS

Coaep:xkanue yueOHOro MaTepuajia

Jlekndsi-Iipe3eHTALHSA €O BCIOMOTaTeIbHBIMH
TEXHHYECKHMH CPeACTBAMHE 00yYeHHs
XUMHUYECKHUE IJIEMEHTHI KIIETKH. XUMHYECKHE
BelllecTBa KIETKH. POJIb BOJBI B KIIETKE.
CpoiicTBa BOJIBL. MuHepanbHbIe BENIECTBA
KIICTKH ¥ UX POJIb,

IlpakTH4Yeckoe 3aHgaTHE:2
Knerka cTpykTypHas eAMHHALA )KABOTO.

CoaepxaHue y4eGHOro Mmarepuaia




Tema 1.3. Opranuueckue
BELIECTBA. YTJIEBOJBI M UX POJIb
B XKU3HENEATENBHOCTH KIIETKH.
Jlunuze! 4 ¥X poiib B
XKU3HEIEATEIBHOCTH KIIETKU.

Jleknus ¢ MCMOJIL30BAHUEM HATIAXHBIX
nocoOuii. YrieBoas! U UX KIaccHpHUKAIUA.
OyHruuy yriaesoaos. Jlunuas! 1 ux
kjaccuuranus. OyHKIUH TUTHI0B

IIpakTuueckoe 3ansaTue: 3
MoHo, nu-,nonucaxapuapl. JIvmumas,
Klaccuukanus.

Tema 1.4. CtpoeHue u QyHKIUN
OenkoB. DepMeHTHI

Copepxanue yueGHOro MaTepuajia

Jlexnus. benku u 1504 CTpOCHHUE.
Knaccuduxanus GenkoB. YpoBHU OpraHM3aIidf
OenxoBoi  Monekynbl. @yHKUEH ~ GenKoB.
CroiictBa OenkoB. JleHarypanus 6enka.

Tema 1.5 . HykienHOBBIE KHCITOTHI
¥ MX POJIb B KU3HENESTENbHOCTH.

Coaep:xxanue y4eOHOro MaTepuaia

Jlexnus. HyxienHoBble KUCIOTH ¥ UX THIIBL
Crpoenue JIHK u PHK. Tunsr PHK

HpaKTH‘leCKOB 3aHATHEC. OpFaHI/I‘{€CKHC
BCIICCTBA KIICTKH.

Tema 1.6.CtpoeHue
9YKapHOTUYECKON KIIETKH.

Copep:xanue y4eOHOro MarepuaJa

Jlexuus. bronornueckue MemMOpaHsl.
Opranouzs! knetku. Knerounoe sapo.
XpomocoMsl, cTpoenue, GyHKIUH.

IIpakTnyeckoe 3anaTHe: Oprasoujbl KJIETOK
9yKapuoT.




Tema 1.11.Bupycer

Cogepxanue yue6HOro MaTepuaia

Jlexnus

. Bupycel. CpaBHEeHHE HCKIICTOYHBIX U
KJIETOYHBIX GOPM JKU3HH.

Hemoncmpayuu

Buner Bupycos. CrpocHue Bupyca tabauHOM
mo3auky. Cuuga,

IIpakTu4eckoe 3ausaTue:8
Bupycel. CTtpoeHue BUpPYCOB.

Tema 1.12. [Iutanue xieTku

Copepxanue y4eGHOro MaTepuasia

JIeKIHus ¢ MHTEePpAKTHBHOM HOpe3eHTalH el
CnocoOnI THTaHuS.

Hdemoncmpayuu

[IpencraBurenu aBTOTPOGHBIX U IeTepoTPOGHBIX
OpraHu3MOB

Tema 1.13.00MeH BelecTs B
KJIETKE

Copepxanue yuedOHOro MaTepuaJia

IlpobyeMHasi  JeKIMA ¢ HHTEPAKTHBHOM
npe3eHTanuei. 'omeoctas, IiacTuueckuit U
3HEpreTUueckuil oomesn. Merabonusm
JdeMoncTpanusa HarfsaHoro mocobus " OOMeH
BEIIIECTB B KJIETKE

Tema 1.14. DHepreTuuecKuit
oOMeH 0OMeH

Coaepxanne ydeOHOro MaTepHaJia

Jlexuus:

DHepreTHYecKHit OOMEH B KJICTKE.
JluccuMuiIALins. DTamsl JHEPreTUYECKOTO
oOMEHa: IOArOTOBUTENLHBIN, OECKHCIOPOAHBIH,
KUCHOPOJHBIA

JemoHcTpaums HarIsiAHOTO mocoOus "DTansl
SHEpPreTU4ecKoro oomMeHa"

HpaKanecxoe JaHSATHC: FJ’II/IKOJII/IB, JABIXaHUC.

Tema 1.1. JKru3HeHHBIH MUK
KieTku. JlelleHne KIIETKH.
Muros

Coaepxanue yueOHOro MaTepHaJja

[pakTHyeckoe 3anaTue:12
Murto3. bronoruyeckas pojib MATO3A.

Tema 1.5. OnnogoTBopeHue

IIpakTu4eckoe 3ansrue: Buasl
OTLIOOTBOPEHUS.




[IpakTdeckoe 3aHaTthe: OHTOreHe3. TuMbl

OHTOT€He3a. ITeproasr OHTOTEHE3A.
3apojpIIeBOe pPa3BUTHE OPraHU3MOB. Tallbl

Tema 1.6. VlnausunyanpHoe SMOPHOHAIBHOTO Pa3sBUTUA MIICKOIHTAIOIIUX.

pa3BUTHE. BzaumojeiictBie  4yacTed  pa3sBHBAIONIEroCs 2
3apojpia. [locTaMOprHOHaNBHEI IIEPUOL. 2

CxoacTBo  3apojpluiel W 3MOpHOHATBHAS
JUBEPrEeHIMS TIPH3HAKOB.

Tema 1.7 VcTopus pa3BuTHA IIpakTHyeckoe 3ansTue: 3akoHEl MeHens. 2
TeHETHKH.
['uOpugonorndyeckuit MeTon

[paktuueckoe 3ansTue: M3MeHunBOCTE. BHIBI 2
H3MEHYMBOCTH. MoaudukaunoHHas u
HacJIeICTBeHHAs M3MEHYUBOCTh. HopMa peakuuu.
MyTtanuu.

Tema 1.8 3akoHOMepHOCTH
HACJIEICTBEHHOCTH U
U3MEHYHBOCTH

IlpaxkTH4ueckoe 3ansaTHe :CeneKnus.

[Monunnonnust ¥ OTAANEHHAS THOPUIU3AIHSL.
HckyccTBeHHBIN MyTareHes. bUoTeXHOI0rusl. 1
I'ennas naxenepus. Kiierounas mrxeHepus.

Tema 4.1. OcHOBHBIE METOIBI
CENEKIMH U OUOTEXHOJIOI MU

Hpakrnueckoe 3ansaTue: BosHukHOBeHUE 1
KHU3HH Ha 3emiie. [ MmoTe3sl 0 MpOUCXOXK/ICHHH
KU3HU (KpealuoHU3M, THIIOTe3a
CaMOTIPOU3BONILHOTO 3apOKICHUS JKA3HH,
TUIIOTe3a NaHCIIePMUH, THIT0Te3a
droxumMudecko sBoronuHn ). CoBpeMEHHBIC
NPEJICTaBICHUS O IPOUCXOKACHAN
KU3HM (TUTIOTE3a a0HOTEHHOTO 3apO>KIAECHHUS
XKHU3HM) JleMOHCTpanusl HarliaHbIX TocOOUii.

Tema 5.9. Bo3HukHoBeHHE
SKHU3HU Ha 3eMite

IIpakTu4yeckoe 3ansitue: KoMIoHEeHTHI 2
Tema: DBomorus Ouochepsl. duocdepsl. DyHKIINHN )KUBOTO BENIECTBA
JleMoHCTpanus HarisagHbIX D0cOOuH.
Bceero: 39 yacoB

3.YCJIOBUSI PEAJIM3AIINM IIPOTPAMMBI YUEFHOU TUCIATLIAHBI

3.1. TPCGOBQHHH K MUHHMAJIbHOMY MaTEepHAILHO-TEXHHIECCKOMY obecreuyeHHuIo peajJqusanuu
AUCHUIIIHHbI

Peanu3zarus yueOHOH AMCIUIIIHAHEL TPeOYeT HAIMUKs yueOHOM ay TATOPUU:
-110Ca/I04HBIE MECTa CTYIEHTOB;

¢  pabouee MECTO MpemnoaaBaTeis;

. pabouas MeJIoBast JOCKa;

e  JEMOHCTPALMOHHBINA CTOII;

e  HarngaHele MnocoOus (YueOHMKH, OIIOpHBIE KOHCIIEKTHI-IIAKaThl, CTEHIBI, KapTOYKH,
pa3fAaTOUHBIR AUTAKTHUYECKUH MaTepra, ClipaBOYHBIH MaTepHal).

*  KOMIUIEKT Y4eOHO-METOANYECKUX MOcoOmit 0 GUOJIOTHH;

. nabopaTopHoe 0OOOpyIOBaHME (MUKPOCKON W MUKpomnpenapatsl, mojens JIHK, repbapuii,
nabopaTopHas N0Cy1a H XUMHUYECKHE PEaKTHBbI)

e  BUJEOMAaTEepUAIIbI
TexHuueckue cpedcmea 0b6y4enus:

e  Hoytbyk

. MYJIbTUMENTUUHBIA MPOEKTOP.




3.2. Uadopmanuonnoe obecneuenne o0ydenns. (Ilepedenn pexomeHayeMbIx ydeOHbIX H3AaAHHIA,
HNHTepHeT-pecypcoB, AONOJTHUTEILHOM JINTEPATYPbI).

OcHOBHbIEC HCTOYHHKY:

1. Kamencknit A.A. buosorust. O6mas 6uonorus. 10-11 wir.: yue6nux /Tlog pen.A.A. Kamenckuii, E.A.
KpHKCYHOB, B.B. [Taceynmux.- M.: Hpoda, 2019.- 368 C.

2.benmses K., Aemmun I'"M., Ky3nenosa JI.H. u np. buosorus (6a3oBbiit ypoBens). 10xinace.—M.,2020..
JonoJiHuTE/IbHbIE HCTOYHUKHU:

1.MonneBa A.}O. buonorus. Bech 1konbHbII Kype B cxemax u Ttabmmmax. — M., 2019.
2. JIykatkun A.C., Pyaun A.b., Cunaesa T.b. u ap. bronorus ¢ ocHOBaMH 3KONOTHH: YYEOHUK IS CTY/I.
yupexaeHui Beicil. obpaszoBaHus. — M., 2019 3.MamontoB C. I'., 3axapos B. B., Koszmosa T.

A. buonorus: yuebnux ang cryn.. 4. Huxutunckas T.B. Buonorus: xapmannsiii cipasounux. — M., 2019 .
5.Cusornazos B. M., Araponosa . b., 3axaposa E. T. Buonorust. O6uast Guosiorus: 6a3oBblii ypOBEHb,
10—11xnacc.—M., 2019

6.Cyxopyxkosa JI. H., Kyumenxo B. C., Vsanosa T. B. buonorus (6a3oBbiii yposens). 10—11 xmacc. —
M., 2018 3asrx buonorus 2021r.

NuTepHeT-pecypebi:

1. http://www.ebio.ru/OnexTporusli yuebHuK o 6uosoruu. [Ipeacrasiens
pasnensl: G0TaHUKA, 300JI0THsl, aHATOMHS, 001asi OHOJIOTHS, YKOTOTHS.

2. http://evolution.powernet.ru/ Teopus IBOMOLKMKM KaK OHA €CTh: MATEPHATEI [10
TeOpHU OUONOrHUECcKO 3BOMIONHH. [IpecTaBNeHs! pa3nuiHbe MATEPUATTEI,
MOCBSAIIEHHbBIE TEOPHH OHOJIOTHUYECKOMN IBOJFOLIUH.

3. www. window. edu. ru (Ennroe 0kHO qOCTYIIa K 06pa30BaTEIbHBIM pECypcam
{uTepHeTa o OMONOTHH).

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

4. KOHTPOJIb Y1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEFHOM JUCIUIIJINHLI
KoHTpoJIE B OLIeHKa pe3yJIbTaTOB OCBOCHHS yUeOHOH JUCHUIIMHBI OCYNICCTBIIACTCS PEIOIaBaTENEM B

Ipolecce MPOBENCHUs NPAKTHYECKHX 3aHATHH W J1a0opaTopHBIX paboT, TECTHPOBAHUSA, a TaKXKe

BBINOJIHEHHs 00Y4aOIUMUCS WHAVBHUY AJBHBIX 33/IaHHUH, IPOEKTOB, HCCIIE/I0OBAaHMH.

KOHTPOJ’[L H OICHKA PE3yJIbTATOB OCBOCHH MHUCITUINIHHBI OCYIICCTBIACTCA NPCNOAaBaTcjicM B [Iponecce

NPOBENCHMS TIPAKTUYECKUX 3aHSATHH U 1abopaTopHBIX paboT, HPOMEXYTOYHOTO KOHTPOJIBHOTO

TECTUPOBAHMUS, & TAKXKE BBINONHEHUS 00YHarOIUMUCS WHIMBUIYIbHBIX 3aIaHuil, pedepaTos.

PesyabTaThl 00y4eHus Koab1 popmupyembix o0mux ®opMbI H MeTObI
(ocBOEHHBIE YMeHH, KOMMeTeHIuii KOHTPOJIS Ml OUECHKH
YCBOEHHbIE 3HAHHSA) pe3yJIhTATOB 00Y4YeHUS
3HAHUMA:

- OCHOBHBIC nonoxenus | OK-2, OK - 4, OK-5, OK-6, [IpomerxxyTouHoOE
ouosnornueckux  teopuit  u | OK-08 TECTUPOBAHHE.
3aKOHOMEPHOCTEH:  KIICTOYHOM [IpoBepka TeTpaiy.
TEOpuH, 3BOJIOLIMOHHOTO YcTHBId onpoc.
y4eHus, yUEHUs B.M.

Bepragckoro o 6uocepe,

3aKOHBI I. Mennens,

3aKOHOMCPHOCTEH



http://www.ebio.ru/3neKTpoHHbM
http://evolution.powemet.ru/
wk.com/idbiorepetitor

H3MCHYHNBOCTHU u

HACJIEICTBEHHOCTH;
- CTPOCHUE u | OK-2, OK+4, IIposepka TeTpaau.
(byHKIIMOHIPOBAHUC OK-5, IIpoBepka  momarrHUX
OHONOTHYECKUX OOBEKTOB: 3amau.
KJICTKH, TI€HOB U XPOMOCOM, OneHuBanue
CTPYKTYPBI BUJIA U S3KOCHUCTEM; [IPaKTUYECKUX paloT.
[IpomerxyTounbi
KOHTPOJIb.
- cymHocTs Ouonormdeckux | OK-2, OK-3, OtulenuBanue
IIPOIIECCOB: pasmuoxenus, | OK-4, OK-8, IPaKTUIECKHUX
OTLIOIOTBOPEHHUS, neicteus | OK-9 3a7laHul.
HCKYCCTBEHHOI'O " ITpoMexxy TOUHbIH
€CTECTBCHHOT'O orbopa, KOHTPOJIb.
dopmupoBaHHe @DpoHTANBHBIH u
IPUCIIOCOOCHHOCTH, WHIVBUTY aIbHbII
MPOUCXOXKICHME BUJIOB, orpoc
KPYTOBOPOT BEIIECTB U [TpoBepka TeTpany.
IpeBpallcHUe SHEPrUuu B IIposepka  momamiHmX
KIIETKE, OpraHu3Mme, B 3aJIaHUH.
SKOCHCTeMax M Guocdepe; Pabota ¢ yueOHpKOM.
- BKjaax Beytatommxes (B tom | OK-1, OK-3, YcTHBIN ompoc.
gucyie oTeyecTBeHHbIX) yueHwlx | OK-04, OK-9 [IpoBepka TeTpaiu.
B  pa3BUTHE OHOJOTMYECKON 3ammura pedepatos.
HayKH;
- ouonormueckyto | OK-2, OK-4, IIpomexyTounoe
TEPMHHONOTHIO U CUMBOJIUKY . OK-5, TEeCTUPOBaHUE.
JukTant o
OTIpERETICHUSIM.
Y CTHBI olpoc.
yMeHMSL:
- 00BsicHsATh pons Omosoruum B | OK-3, OK-4, OK 08 IIposepka TeTpamy.
(GbopMHpOBaHUH HAY4YHOTO IIpoBepka  mOMAaIHUX
MHPOBO33PCHHS; BKJIal 3aJIaHuH,

OMONOTHYECKUX  TEOpUH B
(GOpMHUpOBAHUE  COBPEMEHHOMN
€CTECTBEHHO-HAYYHOH KapTHHBI
MHpa; CAWUHCTBO MKHBOU H
HEXHUBOH TPUPOIBI, POJACTBO

KHUBBIX OprasHM3MOB;
OTpHLIATENBHOE BIIUSHYE
AJIKOTOJIA, HUKOTHHA,
HApKOTHYECKUX  BEINeCTB Ha
SMOpHOHAIBHOE U
NOCTIMOPHOHAIBHOE  pa3BUTHE
YenoBeKa; BJIMSIHUE

3KOJIOI'HYECKHX (I)aKTOpOB Ha
JKUBBIC OpraHu3Mbl, BJIUAHUC
MYTArcHOB Ha pacTCHus,
JKHBOTHBIX )4 YCJIOBCKA,

OnenuBanue
MIPaKTHYECKUX paboT.
[TpomesxxyTouHBIH
KOHTPOJIb.
OpoBTAIBHBIA u
VHJIMBU Ty alTbHBII
orpoc.

Pab6ora ¢ yueOHHKOM.




B3aUMOCBSA3U U B3aHMO,I[eI>'ICTBHC
OpPraHu3MOB M  OKpY)KarowIeH
Cpenpl; NpPUYMHBI W  (DAKTOPBI
ABOITIOIHH, H3MEHSEMOCTh
BHUJIOB; HapyUIEHHUs B Pa3BUTHH
OpraHU3MOB, MYTallHH H HX
3HAUYCHWE B  BO3IHHKHOBEHUH
HACJIEeJICTBEHHEIX 3a00JIeBaHui;
YCTOHUHUBOCTH, pa3sBHTHE U
CMCHBI 3KOCHCTEM;
HeOOXOIUMOCTD COXpaHeHwus
MHOTr000pa3usi BUIOB;

o peuiaTb JJIEMCHTAPHEBIC
OHOJIOTHYECKHE 3aJavy,
COCTaBJIAThH JJIEMEHTApHbIC

CXEMBI CKPELIMBAHUS H CXEMEI
IepeHoca BEIECTB M Iepenavu
SHEPrMM B DKOCHCTeMax (IIeru
MUTAHUS ); OIMCHIBaTh
0COOEHHOCTH BH/IOB 110
MOP(OJIOTHIECKOMY KPUTEPHIO;

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

OnenuBanue
IIPAKTUIECKHUX

3a/1aHui.
IIpomMexyTouHbIH
KOHTPOJIb.

IIpoBepka TeTpanu.
IIpoBepka  momairHUX
3aJaHui.

- BBUBJIATH npucnocodbnenus | OK-4, OK-5, OnenuBaHue
OpraHu3MoB K cpeae oburanums, | OK-6 [IPAaKTUYECKUX
MCTOUHHKH u Haiu4uue 3alaHuH.

MYTareHOB B  OKpy»KaroLiei OpoHTANBHEIA U
cpene (KOCBEHHO), UHIVBUJY JIbHBIH
AHTPOIOICHHbIE H3MEHEHUS B orpoc

'9KOCHUCTEMaX CBOeil MECTHOCTH;

- cpaBHuMBaTh Owuoisornyeckue | OK-2, OK-3, OpOHTAIBHBIN U
o0bekTel: XxuMHu4Yeckuid coctas | OK-5, OK-6 WUHAUBU/TY ATLHBIH

TeJX  JKUBOM W HEXUBOHU oIpoc.

TPUPOJIBL, 3apO/IbIIeH YenoBeka Brimosnnenue

" JpyTHX KHUBOTHBIX, MPaKTUYECKUX 3aJaHuH.
NPUPOJHBIE  3KOCUCTEMBI U

arpo’KOCUCTEMBI cBOei

MECTHOCTH, IPOIECCHI

(ecTeCTBEHHBIMH 7|

UCKYCCTBEHHBIN OTOOP, IIOJIOBOE

u Oecrojioe pa3sMHOXKEHHUE) U

enaTh BBHIBOALI U 0000mIeHUSA

Ha OCHOBE CpaBHEHUS W

aHAIIN?3a;

- a”HanmusupoBath u oneHuBarh | OK-2, OK-3, YcTHBIH ompoc.
pa3jiu4HbIC TUNOTE3bI o | OK-4, OK-8 IIpocMoTp ® aHAIK3
CYIIHOCTH, IIPOUCXOXICHUU BUACOGUIbEMA.

’KU3HU U HeJIoBeKa, II00aIbHBIC

9KOJIOTHYECKUE TPOOIEMBI B UX

pelIeHus, MOCJIC/ICTBUS

COOCTBEHHOHM JESTEIbHOCTH B

OKpYKalolle# cpene;

- wm3yuyarb  w3Mmenenuss B | OK-1, OK-3, Brmonuenue
skocucremax Ha buonoruueckux | OK-05, OK-9 MPaKTHYECKUX 3aTaHUA.
MOJIEIISIX;,

- Haxoguth MHopmanmo o | OK-4, OK-5, Pabora ¢ nureparypoii,




OMONOTHYECKUX  OOBEKTaX B
Pa3IMYHEIX HCTOYHHKAX
(yueOHHUKaX, CNpaBOYHHUKAX,
HAYYHO-ITOIIYJIAPDHBIX HM3AdHHUAX,
KOMIIBKOTEPHBIX 0azax,
pecypcax cetH WHTepHeT) u
KPUTHYECKH €€ OlEHHBATD.

OK-6, OK-08 UHTEPHET-
HCTOYHHKAMHU.
Vet onpoc.

KOHTpOJILHO-OIIeHO'-IHble cpeacrea

Paznen 1. Yaenue o kierke

3A/TAHHUE (BHeayauTOpHas camocTosiTebHAst pabora) Nel
TEKCT 3ANAHWSA:

1. [TogroroBka pedepara no teme:

o Oprany4ecKHe BELECTBA PAaCTUTEIBHON KJIETKM, JOKA3aTENbCTBA MX HATHYMSA B PACTEHHH.
Buramunsbl, GepMEHTH ¥ FOPMOHBI U UX POJIb B Opranuame. HapylieHus mpy ux HEZOCTaTKE U
H30LITKE,

e [IpokapuorHueckue OpraHU3MBbl U UX POJIb B OHOLIEHO3aX.

o [lpaxTHueckoe 3HaueHUE MPOKAPUOTHUECKHUX OPraHU3MOB (Ha IpUMepaxX KOHKPETHHIX BUJIOB).

o Kietka sykapuoTuueckux opranu3MoB. MeMOpaHHEIM MPHHINI €€ OpraHM3al¥H.

e CrpykTypHOE H QYHKIIMOHAILHOE PA3IMUHE PACTUTEIBHON U KUBOTHOMH KJIETOK.

e  MUTOXOHJPUN KaK 3HEPreTHMUYECKHE CTaHIUU KiIeToK. CTaiuu SHEpreTHYecKoro oOMeHa B
Pa3NIMYHBIX YACTSIX MUTOXOHJIPHUIL.
o Crpocnue 1 GyHKIMH puOOCOM M MX POJIb B OHOCHHTE3e OelKa.
e Slopo Kak IEHTp YNpaBICHUSA >KU3HCACATCIBHOCTBIO KIETKH, COXPAaHCHHS U Ilepenadyu
HacJIEeCTBEHHBIX IIPU3HAKOB B MOKOJIECHHUSX.
e KrerouHasi TeOpHs CTPOCHHS OPranu3MoB. McTopus B COBpeMEHHOE COCTOSHUE.
2. HapucoBaTb cX€MbI CTPOCHHUS PACTUTEIBHON U KHUBOTHOM KJIETOK U OCHOBHBIX
OpTraHOU/I0B KJICTKH.
3. Uzyuenue Borpoca GOTOCHHTE3 U XEMOCHHTE3.
Yc10BHS BBITIOJIHEHHS 3aJaHHA
1. Mecto (BpeMsi) BHIIOJTHEHUS 3a/TaHKSI"_3aJaHUE BLIMOIHSETCS BO BHEAYIUTOPHOE BpeMst
2. MakcuMallbHOE BpPEMSI BBIIIOJIHEHUS 3aJaHUs: 60 MUH.
3. Bul MOXeTe BOCHONIL30BATECS YUCOHUKOM, IIOOAIBHOMN CETRIO
Illkaja oneHKH 00pa30BaTeIbHbIX JOCTHKCHHUI:
Kpurepuu :
- yMeHHe cOpMYJIUPOBaTh Lielb paboThL;
- yMeHHe o00paTh HayYHYIO JTUTEpaTypy Mo TEME,
- IOJTHOTA ¥ JIOTHIHOCTD PACKPBITHS TEMBI;
- CAMOCTOSTEIBHOCTD MBIITUIEHHS;
- CTHITUCTHYECKAs TPAMOTHOCTD U3II0KEHHUS,
- KOPPEKTHOCTE BBIBOJIOB,;
- IPaBUIBHOCTH O(opMIIEHHUS PabOTHL
Kputepuu oneHku:
- OlLIEHKa OTJIMYHOY» BBICTaBJIsieTCA 00Yy4aroleMycsi, €CIIM BbIIIOJIHEHbI BCE BHIIIEIIEPEYHUCIICHHBIE
TpeOOoBaHUA K U3J10XKEHUIO, ODOPMIIEHHUIO, ¥ IPEICTABICHUIO paboTh
- OLIEHKA «XOPOLIO» BBICTABIAETCS 00ydaroIlieMycs, €CIIH IOy IEHBI HE3HAUYUTEIbHbIE TOTPELTHOCTH
B 0(OPMJICHUH H IPEICTABICHHH pabOTHI.




- OLIEHKA «YJOBIETBOPUTEIHHO» BBICTABISETCSA 00YUAIOMEMYCSl, €CIH JIONYIIECHBI He3HAUNTEILHEIE
HOrPENIHOCTH B COAEPKAHUHU, OPOPMIICHUH U NIPEICTABICHUH pabOTHIL.

- OLICHKA «HCYJOBICTBOPUTEIILHO» BBICTABIAETCA 00yHaronIeMycs, iy Ipe/icTaBlicHHas paboTa He
COOTBETCTBYET TPEOOBAHUSM.

TEKCT 3AIAHNA:
1. IIpouecc HHAUBALYATHHOI0 PA3BHTHS OPraHU3MA - 3TO:

OHTOI'CHE3
MHTO3
aMUTO3
MeHo3

2. Tkanb0 HA3LIBAIOT:

KOXHITY JIyKa

TPYNIy KJIETOK, CXOJHBIX [10 CTPOCHHIO U BHINOIHIIONNX ONPEAEHEHHYIO QYHKITHIO
MSIKOTb SITOJTBI

ckuOKy ap0Oys3a

Bwnoe

3. beaku - OHoJIOTHYECKHE MOJUMEPbI, MOHOMEPAMH KOTOPBIX ABJISIIOTCH:

1. KHWpEI

2. (epMeHTHI

3. aMHHOKHCIIOTEI
4. yrieBojanl

4. MuTo3 - crioco® Jel1eHHsA IYKAPUOTUYECKUX KJIETOK, MPU KOTOPOM:

1. 00pa3yroTcs MOJIOBBIE KIIETKU

2. JOYEpHHUE KIETKH MOTy4YaloT FeHETHYECKYIO HH(OpMAILIKIO TaKyIO Ke, KakK B siApe
MATEPUHCKON KIIETKH

3. U3 AMIUIOMAHOM KJIETKH 00pa3yroTCs raluionIHbIE

4. obpa3syercs 3urota

5. Camoe PaciipoCTpaHCHHOC HEOPraHUu1IeCKo€ COCAHHECHHE B dKHUBLIX OpraHuimax

1. Hofn

2. Kalpuun
3. BOAa

4, Marduy

6. Ckoanko IMPOIICHTOB 0T MACCHI BeeCTBA COCTABJIAIT OPranHHvYe€CcKHE BelllecTsa

5-10%

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

7. Kakune oprannyeckue BemecTsa npeodaagalT B KJIETKax pacTeHuii?

1. YTJIE€BOJbI
2. Oenxu
3. KHpPHI



4. MHKPO3JIEMCHTEHI
8. Kak Ha3biBaercs coequHeHne ABYX AMUHOKHCJIOT B OJHY MOJIEKYJTy?
1. TpHnenTHn
2. TOJIMOEITHI

3. MOENTHO

9. HaszoBnTe 0CHOBHYIO (YyHKIIHIO )KHPOB

1. HeWTpaibHag

2. CTpOUTENILHAsA

3. 3amuTHas

4. osHepreTuueckas

10. /Ipyroe HasBaHHe yrjIeBOJA0B

HYKJICHHOBBIE
KHCIOTEI
JIATIHIBI
caxapuibl

Pwnp

11. CkoybKO NPOLEHTOB YIJIEBOJOB B ;KMBOI KiieTKe?

1. 0,5%
2. 5%

3. 1-2%
4. 3-4%

12. B xakux yc/J10BHAX MOTYT KHTb 0aKTEepHH

1. B aHa’pOOHBIX
2. B adpOOHBIX U aHAYPOOHBIX YCIOBUAX
3. B a’poOHBIX

13. DHeprernuecknii 06MeH - 3TO mpouecc:

1. TCIUIOPEryJIsiuu

2. OKHCJICHMS OPIaHHYECKHX BELIECTB KIETKH C OCBOOOXKICHUEM SHEPIHH
3. OuocuuTEe3a

4. yJajeHus XUIKUX MPOAYKTOB pacrana

14. ©MMYHO10THY€CKY10 3aIUTY OPraHu3Ma 06ecreyYuBarT;

pa3IUyYHBIE BELIECTBA

ocoOble OeJIKU KpOBH - aHTHTENA

YTIICBOOBI

O€NnKH, BBITOJHAIOUME TPAHCTIOPTHYIO (GYHKIUIO

W=

15. Hacaencreennasa nuopManus y 6aKkTepuii XpaHUTCH B

1. XpomMocomax
2. sape
3. pubocomax



4, [UTOILIA3ZME

16. 13 ckoJbkuX pa3z cocTOUT MUTO3?

sl
w AN

17. Kaxkabiii BHA pacTeHHIl U )KHBOTHBIX XapPaKTePHU3YeTCs ONpeaeIeHHbIM 1 MOCTOSSHHBIM YHCJI0M

T€HOB
XpOMOCOM
KJIETOK
OpraHOHJIOB

BN e

18. Kak Ha3pIBalOT COCTORIHHE MCIKAY ABYMHA MHTO3aMH?

uHTepdazoi
npodasoit
MeTohazoi
aHa(dazoi

BwN e

19. Kak na3zviBaerca nepsas ¢asa genenns aapa?

aHagaza
Tenodasa
MeTothaza
upodaza

a0l S e

20. DHepreTniecKMMH "'CTAHOUAMHA'"' KIETKH ABJSIIOTCH

JTH30COMBI
prOOCOMBI
MUTOXOHIPUU
ITUTOILTIA3Ma

Sl O

21. llpsimoe aeseHNe KJIETKH, BCTPEYAKIEECs] TOJBKO Y NPOCTEHIIUX, HA3BIBAKOT

1. oOHTOreHes
2. MUTO3

3. aMuTO3

4. Metio3

22. Ha3zoBuTe npouecc 00pazoBaHus )KHBHIMH OPraHH3MaMA OPraHUYECKHX MOJIEKYJ U3
HEOPraHUYECKHUX 32 CUeT YHePTrHHU COJIHEYHOr0 CBeTa

1. IYMCCUMWIIAIUASA
2. racTpynsauus

3. acCHUMHUJISIIHUA
4. dorocunTe3’

23. OcHoBHas1 0COOEHHOCTH CTPOEHMS DAKTEPHId

1. OTCYTCTBHE XPOMOCOM



2. HaIu4Me LIUTOIIa3MbI
3. OTCYTCTBHE TKaHEH
4. OTCYTCTBHE fOpa

24. BaxHeiimeii cocTaBHOM YaCThIO KJIETKH ABJIACTCH

AAPO
JIM30COMBI
BaKyO0JIH
quTonIa3Ma

Pwn R

25. CkoJLKO NPOLEHTOB JKHPA COTEPKHTCH B HKHBOTHBIX KJIETKAX?

40%
90%
70%
50%

Sl

yc.TlOBI/IH BBINTOJIHCHHSA 3a1aHUH

1. Mecto (BpeMs) BHITIOTHEHHUSA 3a0aHus. 3aJaHIE BLITOJHIETCS HA 3aHITHE B Ay IUTOPHOE BpEMS
2. MakcumasHOE BpeMs BBIMTOJHEHUS 3aJaHHS . 30 MHH.

3. Be1 MOXeTe BOCIIOIL30BATLCS YUEOHUKOM, KOHCIIEKTOM JIEKIIUNT

Illkana onenku 00pa3oBaTeJbHBIX J0CTHKEHHH:

[TponeHT pe3yIbTaTHBHOCTH (IPaBUIIBHBIX OreHka ypoBHS MOATOTOBKY Gajul (OTMETKA)
OTBETOB) BepOaIbHBIN aHATIOT
90 + 100 «S5»-0TJIMIHO
80 + 89 «4»- Xxopomo
70 =79 «3»- YAOBIECTBOPHTEIIHHO
Mmeree 70 «2»- HEYJJOBJIETBROPUTETHHO
TEKCT 3ATAHWSA:

1. O0MeH BemecTB - 3TO Mponecc:

ITOCTYILICHUE BEIIECTB B OPraHu3M

NpeBpalieHusl, UCTI0Ib30BAHNS, HAKOILICHHUS U IIOTEPH BEIIECTB U SHEPTrUH
yJaJieHUs U3 OpraHu3Ma HelepeBapeHHBIX OCTATKOB

yJaneHue XUKUX IPOJyKTOB pacmnaza

B W N

2. Kak Ha3bIBAKTCA JKEHCKHE I10JI0BbIE KICTKH?

CEPMATO30U (bl
SIMIEKTIETKH
IUIAIEHTON
TOPMOHBI

R

3. PazmHoskenue - 3To:

CBOMCTBO BCEX JKMBBIX OPraHU3MOB

[IPOIIECC CIUSHUS MYXXCKOM U JKEHCKOU ITOJIOBBIX KJIETOK
JKU3HL

CHOCO6HOCTB K MATAHUTIO

pwN e




4. CKoJIbKO H KaKHE XPOMOCOMbI COAEPHKUT OMJIOZOTBOPEHHAsN AHIEK/IETKA e 10BeKa?

23 XpoMOCOMBI MaTep

46 XpOMOCOM, H3 KOTOPBIX 23 XPOMOCOMBI MaTepd u 23 XpOMOCOMBI OTLA
46 XpOMOCOM MaTepH

TOJIBKO 23 XpOMOCOMEI OTIIa

B W N -

5. Kakue XpoMocOMBI Ha3bIBAIOT FOMOJOTHYHBIMY ?

COBOKYITHOCTH XPOMOCOM B ITOJIOBBIX KJIETKaX

moObIe XpPOMOCOMBI JIMILIOWAHOTO Habopa

CXOJIHBIE IO CTPOEHUIO H HECYIIHE OJUHAKOBEIE MEHEI
OJIMHAKOBBIE IO hopMme

S

6. I'ne oOpa3yroTcs My»KcKHe MOJIOBbIE KIETKH?

1. SHIEKIETKaX
2. opraHougax
3. CeMEHHUKax
4., TOpPMOHAaxX

7. Kak Ha3piBaeTcs Npoece CJAUAHUS AMNEeKIeTKY U crnepMaTo3ouaa?

pPOCTOM

JICTICHHE
pa3MHOXEHHE
OILIOJIOTBOPCHIE

8. Kak Ha3pIBaeTCs Npouecc BOCNpou3BeieHus cedst nogo0upIx?

yBEIIHUCHYE
pa3MHOXEHHE
pOXIIeHHe
OIUIOZOTBOPCHHUE

BPwoN e

9. 'eHOoTHH opmMuUpyeTes MO BJAHUSIHUEM:

TOJIBKO YCJIOBHH BHEIIHEN CpEEI
TOJIBKO I'eHOTHIIA

TOJBKO JIEATEIILHOCTH YeJI0BeKa
TEHOTHIIA U YCJIOBUM BHELUHEH Cpeabl

Pwne

10. OcHoBaTe1eM COBpeMeHHO YMOPHOJIOTHH CHUTAETCH AKATeMHK

1. JlomoHOCOB
2. Jlamapk

3. bep

4. BepHaackwuii

11. C noMomb0 KAKHX KJIETOK NPOUCXOIUT MOJIOBOE pa3MHOKeHHEe?

1. Teneqn
2. smep
3. ramer



4. xiyOHel
12. HazoBuTE AB€ (hOPMBI pa3MHOKCHHS,

JACJIICHNUEC U [TIOYKOBAaHHE
OJIOBOE H OECIIONIOBOE
YCPCHKOBAHHC, ITIOYKOBAHUC
JIYKOBUYHOC N UHCPCHKOBAHHOC

PN e

YenoBHg BLINOJHEHNAS 3a1aHHA

1. Mecto (Bpemsi) BEIIOTHEHUS 3ajaHus, 3a/IaHUE BRIOJHACTCS Ha 3aHATHE B Ay IUTOPHOE BpEMs
2. MakcuMaibHOE BPEMS BBHITTOJTHEHMS 33/JAaHUS 30 MHH.

3. BLI MOXeTe BOCIIOILE30BATELCS YUCOHUKOM, KOHCIIEKTOM JICKITHH

Hlxana onenku 00pa3oBaATEIbHBLIX JOCTHKEHHI

[IponieHT pe3yAbTaTHBHOCTH (MIPaBHIIBHBIX OueHka ypoBHS OJArOTOBKH OaJlT (OTMETKA)
OTBETORB) BepOaIbHEIN aHAIOT

90 + 100 «S5»-0TIHYHO

80 + 89 «4»- XOpouIo

70%79 «3%»- YIOBIIETBOPHTETHHO

menee 70 «2»- HEY JOBJIETBOPUTEILHO




