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TlogacuuTensHad 3ammucka

JlanHas nmporpamma pa3paboTaHa B COOTBETCTBHH C:

1. ®enepanbubiv 3akoHoM oT 29 gmekabps 2012 r. N 273-®3 «O6 obpazosanuu B Poc-
cuiickoit denepann» ¢ U3MEHEHUSIMH U JOMOJIHEHUSMU OT: 7 Mas, 7 utoHs, 2, 23 urois, 25
HOs10pst 2013 1., 3 deBpais, 5, 27 mas, 4, 28 utons, 21 utons, 31 gexadbps 2014 r., 6 anpens,
2 wmas, 29 utons, 13 wurons, 14, 29, 30 nexabps 2015 r., 2 mapra, 2 utons, 3 urwous, 19
nexabps 2016 r., 1 mas, 29 utons, 5, 29 nexadps 2017 r., 19 ¢despa- ns, 7 mapTta, 27 uroHs,
3, 29 uroms, 3 aBrycra, 25 nexabps 2018 r., 6 mapta 2019 1.

2. ®enepalbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM CPEIHEro OOIIEro
obpazoBanus (yTBepxa€H npukazoM Munoopaayku Poccun Ne 413 ot 17 mas 2012 roaxa) ¢
U3MEHEHHUSAMH M JOTOTHeHUAMH oT: 29 nexadps 2014 r., 31 nexabps 2015 .

3. Ilpukazom Munucrepcrsa oOpasoBaHus U Hayku PD or 29 mexabps 2014 r. Ne 1645 o
BHECCHHMH M3MCHEHHI B MpuKa3 MuHHCTepcTBa 00pa3oBanus u Hayku PD ot 17 mas 2012 r.
Ne 413 «O6 yrBepkaeHHH (QenepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTelb- HOTO
CTaHJapTa cpeaHero (MoJHOTo) o0IIero 0opa3oBaHUs».

4. Tlpuxazom Munucrepcrsa Ilpocsemenus Poccuiickoii ®enepanun ot 07.11.2018 roxa
«O0 yTBep)KIEHUHU TMOpsAIKAa MPOBEACHUS TOCYJAPCTBEHHON HWTOTOBOM arTecTanuu IIo
00pa3oBaTebHBIM ITPpOrpaMMaM CPEIHETo OOIIEro 00pa3oBaHUs».

5. TlpumepHoii 0CHOBHOM 00pa30BaTENbHOM MPOrpaMMOil cpeHero obLero oopa3oBa- HUSL:
onobpena 28 urons 2016. [Iporokon ot Ne2/16 //Peectp mpuMepHBIX OCHOBHBIX
obmieoOpazoBarenbHbIX mporpamm. - URL: http://fgosreestr.ru/wp-
content/uploads/ 2015/07/Primernaya-osnovnayaobrazovatelnaya-programma-srednego-
obshhego- obrazovaniya.pdf.

6. Ilpuxazom MunucrepcTBa 06pasoBanus u Hayku P® ot 27 susaps 2017 r. Ne 69 «O
MIPOBEJICHUN MOHUTOPUHTA KaueCTBa 0O0Opa30BaHUSI.

7. Ycrasom Yactaoro O6meo6pa3oBarelbHOro Yupexkaenus «bapHayiibckas Klaccuue- cKas
HIKOJIa.

8. TIporpamma: IIporpamma no GuoIoruu s 001IE00pa30BaTENbLHAIX IKOJ (COOPHHUK
buonorus. Pabouune nporpammsl. [IpenmeTHas muHus yueOHUKOB «JIMHUS KUZHNY.
10—11 xmaccsl: yue6. mocobue it 0011e00pa3oBaTeIbHBIX. OpraHU3alnii: 0a30BbIN
yposensb / B. B. [laceunuk, I'. T'. llIenios, T. M. E¢pumosa. — M. : [Ipocsemenue, 2020.

OBIIAA XAPAKTEPUCTUKA YYEBHOT'O
I[MPEJIMETA

B cucteme ectecTBeHHO-HAyYHOTO 00pa30BaHUs OUONOTHS KaK Y4eOHBIH MpeIMeT 3aHUMAET
B2XHOE MECTO B (DOPMUPOBAHHH: HAYYHOW KapTUHBI MUPA; PYHKIIMOHATBHON TPAMOTHOCTH,
HE0OXO0IUMOM s TOBCEAHEBHOM KH3HHU; HABBIKOB 3/I0POBOTO M 0€30MaCHOTO I YelIOBEKa U
OKpY>Karollen cpeibl

o0pas3a KU3HH; YKOJIOTHUECKOTO CO3HAHHUS;, IEHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOE U
YeJI0BEKY; COOCTBEHHOW MO3UIMH 110 OTHOILIEHUIO K OMojornyeckoil nHpopManuu,
MOJIy4aeMOU U3 pa3HBIX UCTOYHUKOB. M3yueHue Ouonoruu co3aaet ycuoBus As
(GhopMHUPOBaHHS Y 00YUAIOIINXCS HHTSIICKTYATbHBIX, TPAKIAHCKAX, KOMMYHHKAITHOHHBIX U
MH()OPMAIIMOHHBIX KOMITETEHITHH.

Nzydenne kypca «buonorus» B CTapiieil MIKOJEe HAMPaBICHHO HAa PEIICHHE CIETYIONINX
3aaay:

1) ¢opmupoBaHHE CHUCTEMBbI OHOJOTMYCCKMX 3HAHMH KaK KOMIIOHCHTA €CTECTBCHHO-
HAyYHOU KapTHUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIONIMXCSA, WX HHTCIUIEKTyalbHOE ¥  HPABCTBEHHOE
COBEpIIICHCTBOBaHNE, (OPMUPOBAHNE Yy HUX T'YMAaHUCTHYECKHX OTHOIICHUN M KOJOTHYECKH
11e7Ieco00Pa3zHOTO MOBEACHUS B OBITY U TPYIOBOH JCSATEIHHOCTH,

3) BBIpaOOTKY MOHUMAaHHS OOILICCTBEHHOW MOTPEOHOCTH B PAa3BUTHUU OHMOJIOTHH, a TaKKE
(dhopMHUpOBaHWE OTHOIIECHUS K OWOJOTHU KaK BO3MOXXHOM O0OJacTH Oyaymied NmpakTHYecKOn
NeSTEIbHOCTH.

Iean Ouonormyeckoro oOpa3oBaHMs B CTapIIed MIKOJE (OPMYIHPYIOTCS Ha HECKOIBKHX
YPOBHSX: TTI00aTbHOM, METAPEMETHOM, JINYHOCTHOM H MPEAMETHOM, Ha YPOBHE TPeOOBAHMIA
K pe3yJibTaTaM OCBOCHHS COJCPKaHUS MPEIMETHBIX IPOTPAMM.
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I'moGanpHbIe 1€ OUOJIOTHYECKOTO 00pa30BaHMS SABISIOTCS OOIMMHU JUIsI OCHOBHOW M CTapILEH IIKOJIBI
U OIpPENeNAIoTCsS COIMAIbHBIMU TpPEOOBAaHMAMH, B TOM YHCJIEC H3MEHEHHEM COLMAIBHOM CHUTyalluu
pa3BUTHS —  POCTOM MH(OPMAIIMOHHBIX NEPErPy30K, N3MEHEHHEM XapaKTepa U croco0OB OOLICHMS U
COLMAIBHBIX B3aUMOACUCTBUI (00BEMBI W CIOCOOBI MONyYeHHUs HWHGOPMAIMM TOPOXKIAIOT Psif
0COOEHHOCTEM pPa3BUTUS COBPEMEHHBIX MOAPOCTKOB). Hambonee mpoayKTUBHBIMU Ul pEIIEHUs 3aaad
Pa3BUTHS MTOIPOCTKA SIBJISIFOTCS COLMOMOpAIIbHAS U MHTEIUIEKTyaJIbHast B3POCIOCTb.

ITomumo 3Toro, rinoGaibHble Lenu (OPMYIUPYIOTCA € YYETOM PaCcCMOTPEHHUS OMOJIOTMYECKOTO
0o0pa3oBaHUsl Kak KOMIIOHEHTa CHUCTEMbI OOpa30BaHMs B IIEJIOM, TOTOMY OHHU SBISAIOTCA Hamboiee
OOIIMMU M COLIUATBHO 3HAYMMBIMH.

— C yu€TOoM BBIIIEHA3BAHHBIX IMOIXOA0B TJI00ATBPHBIMU LEISIMH OMOJIOTHYECKOTO 0Opa30BaHUs SIBISIFOTCA:
couuann3anus oOydyarolmMXCsl KakK BXOXKIGHHE B MHUP KyJIbTYpbl M COLMAIBHBIX OTHOILEHHH,
o0ecreynBaroIee BKIIOUECHHE YYAIIUXCS B Ty WIM UHYIO TPYIILY JIMOO OOIIHOCTh — HOCHUTENS €€ HOPM,
LIEHHOCTEN, OpUEHTAlU|, OCBAaMBAEMBIX B IPOLIECCE 3HAKOMCTBA C MUPOM KMBOM IPUPOJIBI;

— npuodlIeHHe K II03HABAaTEJIbHOM KYJIbTYpEe KaK CUCTEME II03HAaBaTEJbHbIX (HAy4YHBIX) LIEHHOCTEH,
HAKOIUICHHBIX 00IIECTBOM B chepe OMOIOTHIECKON HAyKH.

[Tomumo 3TOTO, OMONOTHUECKOE 00pa30BaHUE HA CTAPILIEH CTYIEHU MPU3BAHO O0ECTICYUTh:

— OPHEHTALMI0 B CHUCTEME HTUYECKMX HOPM U IIEHHOCTEH OTHOCUTEIbHO METOAOB, pe3yJIbTaTOB MU
JIOCTUKEHUI COBPEMEHHOM OMOJIOIrMUECKON HAYKH;

— pa3BUTHe 103HABATEJIbHBIX KAYECTB JMYHOCTH, B TOM YMCJE MO3HABATENbHBIX MHTEPECOB K M3YUYECHUIO
00ImMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH M caMOMy IIPOIIecCy HayYHOTO TIO3HAHUS;

— oBJIajieHHe  y4eOHO-IIO3HABATENbHBIMM U IEHHOCTHO-CMBICIOBBIMM ~ KOMIETEHTHOCTSMHM  JUIA
(dopMHupOBaHUs TO3HABATEIBHOM M HPABCTBEHHOW KYJIBTYpPBl, HAYYHOTO MHPOBO33PEHHUS, a TaKKe
METOA0JIOTHEH  OMOJIOIMYECKOro HSKCHEpPUMEHTa U 3JIEMEHTapHbIMH  METOAaMU  OMOJOTMYECKHX
HCCJICIOBAHNIA;

— (hopMupoOBaHHeE HKOJOTHUECKOTO CO3HAHMUS, [ICHHOCTHOI'O OTHOILIEHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

3agaun:

U3y4eHHe OOUIMX CBOMCTB KMBOI'O, 3aKOHOB €r0 CYILIECTBOBAHUS U Pa3BUTHUS,

(dbopMUpOBaHHE Yy ULIKOJIBHUKOB CHCTEMBbI OOIIEOMOJOTMYECKUX 3HAHUN IS OCYIIECTBIICHUS
UHTEJUIEKTYaJIbHON U IIPAKTUYECKOHN JACATENBHOCTH,

BOCIIUTAaHHE TIO3HABATEIBHOTO HMHTEpeca IyTeM BOBJICYECHMS  y4YallUXCAd B  IPOLECC
CaMOCTOATENIBHOIO ITOMCKA, OTKPBITHS HOBBIX 3HAHUM.



MECTO KYPCA B1OJIOT'M1 B YYHEBHOM
ITJIAHE

KonnyectBo 4acoB, OTBOAMMOE Ha M3y4eHHE OMOJOTMM B CTaplICil IIKOJE, 3aBUCUT OT
y4yeOHOro IUTaHa YTBEPXKACHHOTO oOpa3oBaTeNbHOW opraHuzanuei. J[lannas paboyas
IIporpaMMa paccuyuTaHa Ha NpoBeJeHHE | Yaca KIACCHBIX 3aHATUI B HEAEIIO MPU U3Y4YEHUU
npeamera B TeueHue nByX JjieT (10 u 11 kmaccer). OOmiee ymucino yueOHBIX 4acoB 3a 2 roja
oOyuenus coctapiseT 68 4, u3 Hux 34 9 (1 4 B Hexmento) B 10 kmacce, 34 4 (1 4 B Heneno) B 11
KJIacce.

Kypcy Ouosorum Ha cTyneHu cpenHero oouiero oOpa3oBaHMs MPEIIECTBYET Kypc
OMOJIOTMH, BKIIOYAIOIIMI JJIEMEHTApHBIE CBEACHUS 00 OCHOBHBIX OHOJOTHMYECKHX
obobekTax. CojepxaHue Kypca OMOJIOTMM B OCHOBHOW IIKOJIE, CIYKUT OCHOBOHM ISt
M3YYCHHS OOMIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, TEOpUid, 3aKOHOB, TUTIOTE3 B CTapiieit
LIKOJIE, TJIe 0c000e 3HauUeHHe MPUOOPETAIOT MUPOBO33PEHUYECKUE, TEOPETUYECKHE TOHATHUS.

Takum oOpa3om, coxepkaHue Kypca OuOJIOTMHM B CTaplied Iikoje, Ooyiee MOJHO
packpbIBaeT o0lIre OMOJOTHYECKUEe 3aKOHOMEPHOCTH, MPOSBISIIOIIMECS HA Pa3HbIX YPOBHSX
OpTaHU3aIMH KUBOH MTPUPOIBI.

PE3VJIbTATBEI OCBOEHUA KYPCA
BHNOJIOI'MHA

JlesiTensHOCTh 00Pa30BATENILHOTO YUPEkKACHUS 00IIEro 00pa3oBaHus B 00yueHUU OUOJIOTHUH B
cpenHei (MOJTHON) IIKOJIE JOJDKHA OBITh HAMpaBlieHa HA JOCTHKEHHUE 00YUYaIOIIUMHUCS CIICTYIOITIX
JIMYHOCTHBIX Pe3yJibTATOB:

1) peanuzaiuu STUYECKUX YCTAHOBOK 11O OTHOIICHUIO K OMOJOTHYECKUM OTKPBITHSIM,
UCCIIETIOBAHUAM U UX Pe3ysIbTaTam;

2) TpU3HAHKSI BHICOKOH IEHHOCTH JKU3HH BO BCEX €€ MPOSIBICHUSX, 3JI0POBbS CBOETO U JIPYTHX
JIO/IeH, pealln3alui YCTaHOBOK 3/I0POBOT0 00pasa sKHU3HH;

3) chopMHPOBaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA TOJIy4YCHHE HOBOTO
3HaHUs B 001acTH OMOJIOTHHM B CBS3U ¢ Oyaymiel mpodeccuoHaIbHON AeATeNbHOCTRIO WIN
OBITOBBIMU IIPOOJIEMaMU, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3710POBbsSI U
HKOJIOTUYECKOM O€30MacHOCTH.

4) MeTanpeAMeTHbBIMH Pe3yJIbTATAMH OCBOCHHUS BBIMYCKHHKAMH CTapIIeH IIKOJBI 0a30BOTO
Kypca OMOJIOTUU SIBIISIFOTCS:

1) oBjajieHKE COCTABIISIONIMMH HCCIICI0BATEIBCKON M MMPOEKTHOM JEITEIbHOCTH, BKIIOYAs YMEHUS
BUJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIOTE3bl, JaBaTh OMPEICICHUS MOHATHUSIM,
KﬂaCCI/I(i)I/IHI/IpOBaTB, Ha6J'II-O)IaTI>, MMPOBOAWUTL OKCICPUMCHTBI, ACJIAaTh BBIBOABI W 3aKJIIIOYCHMUA,
CTPYKTYypUPOBATh MaTepuai, 0ObICHATD, JOKA3bIBATh, 3AIUINATH CBOH UJIEH;

2) ymMeHus paboTaTh C pa3HbIMH HCTOYHUKAMU OHOJOTHYECKOW HHMOPMAIIUK: HAXOIUTh
OMOJIOTHYECKYI0 HMH(POpPMAIMI0 B pPAa3IMYHBIX HCTOYHUKAX (TEKCTe YyYeOHWKa, Hay4dHO-
MOMYJIIPHON JTUTEpaType, OHOJIOTHYECKHUX CIIOBapsiX W CIPAaBOYHUKAX), AHAIMW3UPOBATH U
OLIEHUBATh WH(MOPMAILIKIO, TPEOOPA30BHIBATH HHPOPMAITUIO U3 OJTHON POPMBI B APYTYIO;

3) CoCOOHOCTh BBIOMPATH IIENIEBBIE M CMBICJIOBBIC YCTAHOBKM B CBOMX JCHCTBHUAX H
MOCTYMKaX TIO0 OTHOIIEHWI0O K J>KUBOM TpPHUPOJIE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYKAOIIIHX;

4) yMeHUs aJIeKBaTHO MCIIOJIb30BaTh PEUEBBbIC CPEICTBA ISl TUCKYCCUU M apTyMEHTAIlUU CBOCH
IMO3UIIMH, CPABHUBATH PAa3HBIC TOYKU 3PCHUA, APTYMCHTHUPOBATE CBOIKO TOUKY 3pCHUA, OTCTANBATH
cBoro mo3uiuio. IIpeaMeTHHIMU Ppe3yabTATAMH OCBOCHHUS BBIMTYCKHHUKAMHU CTapIIe IIKOJBI
Kypca Onosoruu 6a30BOro YpoBHS SIBIISTFOTCSI:

B nosnasamenwvnoii (unmennekmyanvnoii) cghepe:

1) xapakTepuCTHKa COJCPKAHUS OMOJIOTHUSCKHX TEOpUil (KJIETOYHAsI, SBOJIOIHOHHAS TEOPHUs
JapBuHa); ydenuss Bepnajuckoro o Ouocdepe; 3akoHOB MeHaens, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIa/1a BBIJAIOIIUXCS YUEHBIX B Pa3BUTHE OMOIIOTHYECKOI HAyKH;

2) BBIJCIICHHE CYIIECTBEHHBIX MPH3HAKOB OMOIIOTHYECKUX OOBEKTOB (KJIETOK: PACTUTCIBHBIX U
JKUBOTHBIX, JOSAACPHBIX U SJACPHBIX, MOJIOBBIX U COMATUYCCKHUX; OPraHU3MOB: OJHOKJICTOUHBIX U
MHOTOKJICTOYHBIX; BHUJIOB, SKOCHUCTEeM, Orocdepsl) u mpoieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE,



JeTICHUE KIJIETKH, OMJIOJJOTBOPEHHE, ICHCTBHE NCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPOB,
dbopMHUpOBaHHE TPHUCITOCOOJIECHHOCTH, OOpa30BaHUE BHUIOB, KPYrOBOPOT BEIIECTB U
MIpEBpaILCHHs SHEPTHU B SKOCUCTEMax U buocdepe);
3) oObsicHeHHE poOJMM  OWoJIOTMH B (OPMUPOBAHMHM HAYYHOTO MHPOBO33PEHHS; BKJIAjaA
OMOJIOTMYECKUX TEOpHi B (OpPMHUpPOBAHUE COBPEMEHHOH €CTECTBEHHO- HAyYHOW KapTUHBI MHpa;
OTPULATENILHOTO BIIMSIHUS aJKOTO0JIsl, HUKOTMHA, HAPKOTUYECKUX BEILECTB HA PAa3BUTHE UEIIOBEKA;
BJIMSIHUS MYTareéHOB Ha OPraHM3M 4YeJOBEKa, 3KOJOIMYECKUX (PaKTOPOB HA OPraHU3Mbl; MPUYUH
9BOJIIOLIMM, M3MEHSEMOCTU BHUJAOB, HApyUIEHUH pa3BUTUS OPraHU3MOB, HACIJIECJCTBEHHBIX
3a00J1eBaHUi, MyTallUi, yCTOMUYMBOCTU M CMEHBI SKOCUCTEM;
4) mpuBeICHUE I0KA3aTEIbCTB (ApIyMEHTAIIUS) SIMHCTBA KHUBOM U HEXKHUBOM MTPUPOIBI, POACTBA
KMBBIX OPraHU3MOB; B3aMMOCBS3€ll OPraHU3MOB M OKpYXKawlleil cpeabl; HEOOXOIMMOCTU
COXPAaHEHUS MHOTOOOpPAa3usl BUJIOB;

5) yMeHHe N0JIb30BaThCsl OMOJIOTHYECKON TEPMHHOJIOTUEH U CHMBOJIMKON;
6) pelieHUE IIEMEHTAPHBIX OMOJIOTUYECKHX 3a/1a4; COCTABJICHUE AIEMEHTAPHBIX CXEM CKPCIMBAHUS
U CXEeM IepeHOoca BEIECTB U SHEPTUU B 3KOcHcTeMax (LIeNu MUTaHUs);

7) onucanue ocobeit BUI0B 110 MOP(OIOTHYSCKOMY KPHTEPHUIO;
8) BbIsIBIICHHE W3MCHYMBOCTH, IPHCHOCOOJCHHH OPraHM3MOB K cpeie OOHMTaHMs, HCTOYHHKOB
MyTareHOB B OKpY»Karolleil cpene (KOCBEHHO), aHTPOIIOT€HHBIX M3MEHEHHI B AKOCHCTEMax CBOEH
MECTHOCTHU; U3MEHEHUH B 3KOCHCTEMaX Ha OMOJIOrMYECKUX MOJEIISX;
9) cpaBHEHHE OMOJIOTHYECKUX OOBEKTOB (XMMHUYECKUI COCTAB TEJ KUBOW M HEKUBOU HPUPOIIBI,
3apoJIbIII YEJOBEKAa M JPYTUX MIIEKONMHUTAIOIUX, NMPUPOJIHBIE 3KOCUCTEMBl U arpOo3KOCHUCTEMBI
CBOECH MECTHOCTH), MPOIIECCOB (E€CTECTBEHHBIN U MCKYCCTBEHHBIN OTOOpPHI, TIOJIOBOE M OECroioe
pasMHOXKeHHUsA) U (POPMYIUPOBKA BHIBOJIOB HA OCHOBE CPABHEHUS.
B yennocmno-opuenmayuonnoii cehepe:
1) aHanu3 M OLEHKA pa3IMYHBIX THUIIOTE3 CYLIIHOCTH KU3HH, IPOMCXOXKICHHE YEIOBEKa U
BO3HUKHOBEHHUE JKU3HHU, TTI00ATBHBIX KOJOTHYECKUX MPOOJIEM U IyTeH UX pEeIIeHUs, TOCIeCTBHIA
COOCTBEHHOM JIEATETFHOCTH B OKpYKAIoOIIeH cpese; Onomornyeckoil nHpopMaiim, moryqyaeMoi u3
pa3HbIX HICTOYHHKOB;
2) OIICHKAa OSTHYECKHX acCIeKTOB HEKOTOPBIX MCCIICJIOBAHUI B 00JacTH OHOTEXHOJIOTHH
(KJIOHMpOBaHHUE, HCKYCCTBEHHOE OIUIO0TBOPEHHE, HAIIPABJICHHOE U3MEHEHHE TEHOMA).

B cchepe mpyooeoii oeamenvnocmu: oBnajgeHre yMEHUsIMHA U HABBIKAMH ITOCTAaHOBKH
OMOJIOTMYECKHUX IKCIIEPUMEHTOB U 00BSICHEHUS UX PE3YJIbTATOB.

B cghepe pusuueckoit deamenvnocmu: 060cHOBaHUE U COONIOIEHUE MEP MPOPUIAKTUKN
BHUPYCHBIX 3a00JI€BaHUM, BPEHBIX MPUBBIUEK (KypeHHE, YIIOTPEeOIeHHE aIKOT0JIs,
HapKOMaHMs); IPaBUJI OBEJICHNS B OKpY>Kalollei cpee.

COILEPKAHUE KYPCA BUOJIOTUHN
Opranusm
Opranusm — eMHOE LIETIoE.
XKuzHenesTenbHOCTh OpranusmMa. Perynsius GyHKIUMN opraHu3Ma, TOMeocTas.

Pa3zmuoxenue oprann3zMoB (6ecmosoe 1 mosioBoe). Cnocodvl pazmMHONMCeHUS Y pacmeHull U
arcusomuwix. UHAMBUAYaTbHOE pa3BUTHE OpraHu3Ma (oHToreHes). [[pudanHbl HapymeHui
pa3BuTHs. PenpoiyKTHBHOE 3/I0POBBE YETIOBEKA; TIOCIEACTBUS BIUSHUS AJIKOTOJISI, HUKOTHHA,
HapKOTUYECKUX BEIECTB
Ha SMOpHOHAIBbHOE pa3BUTHE yesioBeKa. JKusnenHbvle yurivl pasuvix 2pynn 0p2aHu3Mos.

['eneTuka, METO/Ibl FT€HETUKH. | eHEeTHYECKast TEPMUHOJIOTHS M CUMBOJIUKA. 3aKOHBI

HacnencrBeHHoCTH ['. Menaens. XpoMocoMHas TeOpUs HaClaeACTBEHHOCTH. OnpeneneHue
nona. CIenieHHoe ¢ OJIOM HacleI0OBaHHe.

I'eneruka yenoseka. HacnencrtBeHHble 3a0051€BaHUs YETOBEKA U UX MPEAYIPEKICHHE.
DTUYECKHUE aCTIeKTHI B 00IaCTH MEAUIIMHCKOW T€HETUKH.

I'enorumn u cpena. Henacnencrteennast nsMeHYMBOCTh. HacnecTBeHHAss U3MEHYMBOCTD.
Myranuu. Myraressl, UX BIUsSHUE Ha 3J0POBbE YEIOBEKA.

Jlomectukanus u cenekuns. MeToasl celeKuu. buoTexHoaorus, e€ HalpaBJICHUS U
NEPCIEKTUBBI pa3BUTUsL. buobezonacnocme.



Teopus 3BoIIOLUN
Pa3BuTHe 3BOMIOLIMOHHBIX UJeH, s3BomooHHas Teopust U. JlapBuna. CunTeTHuecKas Teopus
SBOJIIOIUH.
CBuieTenbCTBA IBOIOIMH KUBOM NPUPOLL. MUKPOIBOIIOLNS U MaKpo3BoItonus. Bua, ero
kputepuu. [lonynsuusa — snemMeHTapHas €IMHULIA SBOTIONKU. JIBUKYIIIHE CHIIBI BOJIIOLNH,
UX BIUsHUE HAa TeHO(OH monysiiuu. HampasieHus 3BOIOLNY.

MHuoroo0pa3ue opraHu3MOB KaK pe3yiIbTaT dBOMIONHH. [ [pHHIIUITEI KiTaccHu(UKAIINN, CHCTEMATHKA.
Pa3Butue :xu3Hu Ha 3emiie

['unote3sl nporcXoxkACHUS KU3HU Ha 3eMiie. OCHOBHBIE ATAIMbl HIBOJIIOIUNA OPTaHUYECKOTO
MHpa Ha 3eMIie.

CoBpeMeHHbIE MPEICTABIICHUS O POUCXOKICHUH YEIOBEKA. JBOIIOLUS YEIOBEKa
(anTpomorenes). JBIKyIIre Cuiibl aHTpornoreHesa. Pacel ueinoBeka, UX MPOUCXOXKICHUE U
€MHCTBO.

Opranu3msl 1 OKpPY KawIIas cpeaa

[TpucniocoOneHust OpraHU3MOB K JIEHCTBUIO DKOJIOTHYECKUX (DAaKTOPOB.

buoreonenos. Oxkocucrema. Paznoobpasue s3xocucreM. BzauMooTHoOmEHNs MOMYIIALUN pa3HbIX
BHJIOB B dKocHcTeMe. KpyroBopoT BEIIEeCTB U IOTOK SHEPTUH B SKOCUCTEME. Y CTOWYUBOCTD U
JUHaMUKa 3kocucTeM. [locnencTBus BAMSHUSA AEATEIBHOCTH YeJIOBeKa Ha 3KocucTeMbl. CoXpaHeHHe
O01opa3zHo00pasrs KaKk OCHOBA YCTOMYMBOCTH 3KOCHUCTEMBI.

Crtpykrypa 6uochepsl. 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OHOC(hEpHI.
Kpyzosopomul éewecms 6 buocgepe.

I'noGanbHble aHTpONIOreHHbIe U3MeHeHUs B Ouocdepe. [IpodieMbl ycTOMUUBOrO pa3BUTHSL.
Ilepcnexmuebt pazeumusi 6UOIOSUYECKUX HAVK.



IIpuMepHbIii nepeyeHb Ja00PaTOPHBIX M NMpakTHUYecKuX padot 10-11 knacc (Ha BbIOOP yuHuTeIs1):
1. Micnionb30BaHue Pa3IMIHBIX METOJOB MPU U3YICHUN OMOJIOTUYECKHX OOBEKTOB.
2. TexHrKa MUKPOCKOITMPOBAHMSI.
3. M3yueHue KIeToK pacTeHUH U )KMBOTHBIX 110 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux
OITMCaHUE.
4. ITpuroroBneHue, paccMaTpUBaHUE U ONMCAaHUE MUKPOIIPENapaToOB KIETOK PACTCHUH.
5. CpaBHEHHE CTPOCHUS KIETOK PACTCHUH, )KUBOTHBIX, TPUOOB 1 OaKTepuil.
6. M3yueHue IBUKEHUS LIUTOIIIA3MBI.
7. VI3yyeHue miaa3Moin3a 1 AeTIa3MoiIn3a B KJIETKaxX KOXKHIIBI JTyKa.
8. N3yueHue pepMEeHTaTUBHOIO PACLICIIIIEHUS IEPOKCHIA BOAOPOIA B PACTUTENILHBIX U )KUBOTHBIX
KJIETKaX.
9. OOHapy>xeHue OesIKOB, YIIIEBOAOB, JUIHUIO0B C TIOMOLIbIO KAUYECTBEHHBIX PEaKIUi.
10. Beinenenue JTHK.
11. 3y4eHne KaTAIUTUYECKOW aKTUBHOCTH ()ePMEHTOB (Ha IPUMEPE aMHJIa3bl MU KaTajlasbl).
12. HaGnrorenue MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax.
13. M3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax.
14. V3zyuenue craauii Melio3a Ha TOTOBBIX MUKpPOIIpEraparax.
15. M3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax.
16. Pemienue sneMeHTapHbIX 3aa4 110 MOJIEKYJIIPHOI OHOJIOTUH.
17. BeisiBIeHHE IPU3HAKOB CXOJICTBA 3apOJIBIIICH YeT0BEKa U APYTHX TTO3BOHOYHBIX )KHUBOTHBIX KaK
JI0Ka3aTeIbCTBO UX POJICTBA.
18. CocraBieHune 3JeMEHTapHBIX CXEM CKPEIIMBaHHA.
19. Pemenue reHeTHyeCcKuX 3a1ady.
20. Vzyuenue pe3ynbTaTOB MOHOTHUOPUAHOTO U IUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(MITEL.
21. CocTaBieHHE U aHAJINU3 POAOCIIOBHBIX YEJIOBEKa.
22. Vzydenune n3MEHYMBOCTH, IIOCTPOCHUE BAPHALIMOHHOTO Psiia M BAPHALIMOHHOW KPHBOIA.
23. Onmcanue GpeHoTHIIA.
24. CpaBHeHHE BUIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIO.
25. Onmcanue NpUCIocoOICHHOCTH OPTaHu3Ma B €€ OTHOCHTEIBHOTO XapaKTepa.
26. BoisiBiienue npucnoco0aeHni OpraHu3MOB K BIMSHUIO PAa3IMYHBIX SKOJIOTHYECKUX (PaKTOPOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOSHHSI PACTEHHI Pa3HBIX MECT OOUTAHUSI.
28. Metonbl n3MepeHus (akTOpoB Cpeibl OOUTaHUSI.
29. MzydeHue HKOJIOTHYECKUX aJarnTalliid YeIoBeKa.
30. CocraBieHne MUIIEBLIX IIENEH.
31. U3y4enue u onmmcanne 3KOCUCTEM CBOEH MECTHOCTH.
32. MonienupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOSAIIUX B IKOCUCTEMAX.
33. OrieHKa aHTPOIIOTCHHBIX U3MEHEHUH B IPUPO/IE.



[INTAHUPYEMBIE PE3VIJIbTATHI U3YUEHU A KYPCA BUOJIOT' MU
B pe3yabTarte usyuyeHus yueOHOro npeaMmera «buosiorus» Ha ypoBHe cpeHero (MmoJHoro) oo1ero
00pa3oBaHus BBINIYCKHUK HA 0230BOM YPOBHE HAYUMTCH:

— pacKpbIBaTh Ha IIpUMeEpax pojib OMOIOruu B HOPMUPOBAHUM COBPEMEHHONW HAyYHOI KapTHUHBI MUpa U B
MPAKTUYECKOU JIESITEILHOCTH JIFOJICH;

— MOHHUMATh U ONHCHIBATh B3aUMOCBSA3b MEX/y €CTECTBEHHBIMH HayKaMu: Ouosiorueil, Gu3nkoi, XuMuei;
yCTaHaBJIMBaTh B3aUMOCBS3b IPUPOHBIX SBJICHUH;

— [IOHUMATh CMBICJI, Pa3JIM4aTh U OIMCHIBATh CHCTEMHYIO CBSI3b MEX/ly OCHOBOIIOJIAratoIlIUMH
OMOJIOrNYEeCKMMH MOHATHAMMU: KIIETKa, OpraHu3M, BUJI, SKocKcTeMa, ornocdepa;

— TPOBOJUTH AKCIIEPUMEHTHI IO U3YYCHHUIO OMOJIOTHYECKUX OOBEKTOB U SIBIICHUH, OOBSICHATH PE3yIbTATHI
9KCHEPUMEHTOB, AaHAIU3UPOBATh UX, POPMYJINPOBAThH BHIBOJIBL;

— HCII0JIB30BATh OCHOBHBIE METO/Ibl HAYYHOI'O [T0O3HAHUS B YYEOHBIX OMOJIOTMYECKUX UCCIIETOBAHMSIX,
IIPOBOJUTH HKCIIEPUMEHTBI 10 U3YYEHHUIO OMOJIOIHYECKUX OOBEKTOB U SIBIICHUH, OOBSCHAThH PE3yIbTAThI
AKCIIEPUMEHTOB, AaHAJIM3UPOBATh UX, POPMYIHPOBATH BHIBOIBI;

— (hopMyIMPOBATh TUIIOTE3bI HA OCHOBAaHUH IPEJI0KEHHON OMOJI0rMyecKod HHPOPMALIMY U NTpesiaraTh
BapHaHThI IPOBEPKH TMIIOTE3;

— CpaBHUBATh OMOJOIHUECKUE 0OBEKThI MEXKIY COOO0I 110 3aJaHHBIM KPUTEPHSM, J€1aTh BBIBOABI U
YMO3aKJII0YE€HHs Ha OCHOBE CPAaBHEHUS;

— 000CHOBBIBaTh €JMHCTBO KUBOW M HEKUBOM MPUPOIbI, B3aUMOCBSI3U OPraHU3MOB U OKPY>KaIOLIeH cpe/ibl
Ha OCHOBE OMOJIOTHYECKUX TECOPHii;

— IPUBOAUTH IPUMEPHI BEILIECTB OCHOBHBIX I'PYIII OPraHMUECKUX COSAMHEHUH KIIeTKH (OeIKOB, KUPOB,
YTJIEBOJIOB, HYKJICMHOBBIX KHUCIIOT);

— pacno3HaBaTh KJIETKH (IPOKApUOT U 3yKapuoOT, PACTEHUI U )KUBOTHBIX) IO ONUCAHHIO, HA
CXEMAaTUYECKUX N300paKEHUX; YCTaHABIUBATh CBSI3b CTPOEHUS U QYHKIIMI KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOT000pa3ne KIETOK;

— 00BACHATH MHOT0O0Opa3re OpraHu3MOB, IPUMEHSISI SBOIIOIMOHHYIO TEOPHIO;

— OOBSICHATH NPUYMHBI HACIEICTBEHHBIX 3a00JIeBaHUI;

— BBISIBJISITh U3MEHUYHUBOCTh Y OPraHU3MOB; CPaBHUBATh HACJIEICTBEHHYIO U HEHACIIEICTBEHHYIO
WU3MEHYNBOCTB;

— BBIABJISITH MOpQoJorudeckue, (pu3noIornueckre, NoBeIeHYecKre ajanTall OpraHu3MoB K cpejie
0o0UTaHUA U IEHCTBUIO SKOJIOTUYECKUX (DAKTOPOB;

— COCTaBJIATh CXEMBI IIEPEHOCA BEIIECTB M SHEPTUU B SKOCHCTEME (LIEMH MTUTAHUS);

— MPHUBOJIUTS JI0KA3aTEIbCTBA HEOOXOAUMOCTH COXpaHEHUsI OMOpa3HO00pa3us 111 yCTOMYMBOTO Pa3BUTHUS
Y OXPAHbI OKPYKAIOLIEH Cpenbl;

— OLIEHUBATh JJOCTOBEPHOCTh OMOIOTHYeCKON MH(OpMAINH, TOTYYEHHON U3 pa3HBIX HCTOYHUKOB;

— MPEACTaBIATh OMOJIOTMUECKYI0 HH(POPMAIUIO B BUJIE TEKCTA, TAOIUIIbL, TpadrKa, AMarpaMMbl U JeJ1aTh
BBIBOJIbI HA OCHOBAHUU IPE/ICTABJICHHBIX JaHHBIX;

— OLIEHUBATh POJIb IOCTHKEHUN T'€HETHKH, CEJIEKIINU, OMOTEXHOJOTUH B IPAKTUUYECKON AESITeTbHOCTU
4eJI0BEKa;

— OOBSACHATH HETAaTUBHOE BIIMSHUE BEIIECTB (aJIKOTr0JIsl, HUKOTHHA, HAPKOTUUYECKUX BEILECTB) Ha
3apO/IBIIIEBOE PA3BUTHE YEIIOBEKA.

BbinyckHuK Ha 6230BOM YPOBHE NMOJYYUT BO3MOKHOCTh HAYYUTHCS:

— oasamy HayuHoe 00bACHeHUue OUON02UYeCKUM PAKmMam, npoyeccam, 671eHUAM, 3aKOHOMEPHOCHIAM,
UCnonbL3ys OuonocudecKue meopuu (K1emounyio, 260110YUOHHYI0), yueHue o buocgepe, 3aKOHbL
HACNeOCMBEHHOCMU, 3AKOHOMEPHOCU USMEHYUBOCIU,

— Xapaxkmepu3z08ams COBPEMEHHbIE HANPABLEHUsL 8 PA36UMUL OUONO2UL, ONUCHIBANMb UX BO3MONCHOE
UCNONb308AHUE 8 NPAKMUYECKOU 0esiMeNbHOCMU,

— cpasHUBamb CNOCOObLL OeNleHuUst KIemKU (MUmo3 u mMeuos),

— pewiams 3a0a4u Ha nocmpoenue gpazmenma emopoi yenu J{HK no npeonoscennomy gppacmenmy
nepeou, uPHK (mPHK) no yuacmxky JIHK;

— pewiams 3a0a4u Ha onpedeneHue KOIU4ecmea XpoMoCcom 8 COMAMUYECKUX U NOJI08bIX KIemKax, a
makdice 8 KiemKax neped Hauaiom OeieHus (Meto3a Uiy Mumo3a) u no e2o OKOHYaHuu (0s
MHO2OKNIEMOYHBIX OP2AHUZMOB);

— pewiams 2eHemuyecKue 3a0ayu Ha MOHOZUOPUOHOE CKpewusanue, cOCmasisims cXxembl MOHOSUOPUOHO2O
CKpeWUBaHUs, NPUMEHsS 3aKOHbl HACIEOCN8EHHOCMU U UCNONb3Y5 OUONOSUHECKYIO MEPMUHOLO2UIO U



CUMBONIUKY ;
— ycmarasiaueams mun HACIe008aHUs U xapaxkmep nposeleHUAd nPpU3IHaKka no 3a0aHHOU cxeme

POOOCI06HOIL, NPUMEHSSI 3aKOHbL HACAeOCMBEHHOCU,
— OYeHU8ams pe3yibmamsl 63aUMOOeUCMBUsL YeTl08eKd U OKpYHcarowell cpedsl, NPO2HO3IUPOBAMb
B03MOJICHbBLE NOCIEOCMBUS 0esIMENbHOCMU Yel08eKa 0151 CYUeCMB08AaHUS OMOENbHbIX OUOI02UYECKUX

00beKmMOos U Yeavlx NPUPOOHLIX COOOUIeC.

YuyeOHo-TeMaTHyecKkuil miaan 11 kiace

1.Opranu3mMeHHbIl YpOBEHb 10
2.ITonynsuOHHO-BUAOBON YPOBEHB 8
3.DK0CHCTEMHBIN yPOBEHD 8
4. buocdepHblii ypOBEHb 8
Hroro: 34




HOPMBI U KPUTEPUU OIEHUBAHUSA

OneHuBaHne YCTHOTO OTBETA YYALIUXCH

OtmMmetka "'5" craBuTCA B Cllyyae:
1. 3nanus, MOHUMaHUSs, TTYOUHBI YCBOCHHUS 00YYAIOIIUMCSI BCEro 00bEMa MPOrpaMMHOTO MaTepHaa.
2. YMeHUS BbIAEIATH INIaBHbIE IT0JIOKEHUS B U3yUYCHHOM MaTepuae, Ha OCHOBAHUU (PAKTOB U IPUMEPOB
000011aTh, J1e/1aTh BHIBO/IbI, yCTAaHABIMBATH MEXKIIPEAMETHBIC U BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUYECKH
IPUMEHSET OJyYeHHbIE 3HaHUS B HE3HAKOMOM CUTYallUU.
3. OtcyrcTBUe OMIMOOK U HEJJOYETOB NP BOCTIPOU3BEICHIH N3YUYEHHOT'O MaTepraa, IPH YCTHBIX OTBETAX
YCTpaHEHHUE OTEIbHBIX HETOUHOCTEH ¢ MOMOILBIO JOIOIHUTENIBHBIX BOIIPOCOB YUUTENs, COOIIOIEHUE
KYJIBTYpPbl YCTHON PEUU.
Otmerka "'4'":
1. 3Hanue Bcero M3y4eHHOro MporpaMMHOro MaTepuarna.
2. YMeHul BbLAETATH [VIaBHbIE MOJI0KEHUS B U3yYEeHHOM MaTepualle, Ha OCHOBAHUHU (PaKTOB U IPHUMEPOB
0000111aTh, IeN1aTh BHIBO/IbI, YCTAHABINBATH BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSATH MOJIyYCHHbBIC 3HAHUS HA
HPaKTHKE.
3. He3nauutenpHbIe (HErpyObIe) OIIMOKH U HEAOUETHI IIPU BOCIPOU3BEACHUH N3YYEHHOTO MaTepuaa,
cO0JII0/IEHHE OCHOBHBIX IIPABUJI KYJIBTYphl YCTHOW PEUH.
Otmerka "'3" (ypoBeHb MPEICTABICHHUN, COYETAIOMINXCS C 3JIEMEHTAMH HaYYHBIX TIOHSITHN):
1. 3nanue u ycBoeHMEe MaTepHaja Ha ypOBHE MUHMMAaJIbHbBIX TPEOOBAaHUM POrpaMMBl, 3aTpyIHEHHE IPU
CaMOCTOSITEIbHOM BOCIIPOU3BEICHIH, HEOOXOTUMOCTh HE3HAYUTEIBHOM TOMOIIHN MPEnoJaBaTersl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHHS], 3aTPYIHEHHSI [IPU OTBETaX Ha BUIOM3MEHEHHbBIE
BOIIPOCHI.
3. Hanmuue rpy6oii omuOKu, HECKOIBKUX HErpyOBIX MPH BOCIIPOU3BEICHUH U3YUYECHHOT'O MaTepuaila,
HE3HaYUTENIbHOE HeCOOI0IEHIE OCHOBHBIX ITPaBWJI KYJIbTYPbl YCTHOM peyu.
Otmerka "2
1. 3HaHue 1 ycBOEHUE MaTepualla Ha YpOBHE HUKE€ MUHUMAJIbHBIX TPEOOBaHUI IPOrPaMMbl, OTJEJIbHbIE
npejcTaBieHus 00 U3yYeHHOM MaTepuae.
2. OtcyTcTBUE YMEHUH paboTaTh Ha YPOBHE BOCIIPOU3BECHNUS, 3aTPY/JHEHUS IIPU OTBETAX HA CTAH/AapTHBIE
BOIIPOCHI.
3. Hanmmune HeCKONBbKHX rpyObIX OMIMOOK, OOIBIIOTO YKCIIa HETPYOBIX IMPH BOCTIPOU3BEICHIH U3YYEHHOTO
MaTepHala, 3HaYMTeIbHOEe HeCOOIII0/IEHHE OCHOBHBIX MPaBMJI KYJIbTYPhI YCTHON peyH.

OuneHka BbINOJHEHHUS PAKTHYECKHUX (J1adopaTOpHBIX) padoT.

OtMmertka "'5" cTaBUTCS, €CIIM YUCHUK:

1) npaBUIILHO OTIPEAEITHII IIEITh OTIbITA,

2) BBITIOJHIII pabOTy B IOJTHOM 00beME C COOJTI0ICHHEM HEOOXO0AMMOI MOCIeI0BATEIBHOCTH TIPOBEICHUS
OTIBITOB U U3MEPEHUH;

3) caMOCTOSTENHHO M PAIMOHAIBLHO BRIOPA U ITOATOTOBHJI JUIS OIbITa HEOOXOAMMOE 000pyI0BaHKE, BCE
OTIBITHI TIPOBET B YCIIOBUSX U PEXKUMAaX, 00ECIICUNBAIONINX IMOTYYCHHE PE3YTbTAaTOB U BBIBOJIOB C
HanOOJIBbIIIEH TOYHOCTBIO;

4) Hay4HO TPaMOTHO, JIOTHYHO OTNHUCA HAOJIr0IeHUs U CHOPMYIHUPOBAI BBIBOJIBI U3 ONbITa. B
MPEJICTABIICHHOM OTYETe MPABMIILHO M aKKYPATHO BBIITOJIHUJ BCE 3aIACH, TAOJIHIIBI, PUCYHKH, TpadUKH,
BBIUMCJICHUSI U CJIeNIall BBIBOIBL;

5) mposIBIIIET OpraHU3alnOHHO-TPY/I0BbIE YMEHHUSI (TIOIEP/KUBACT YMCTOTY paboUuero MecTa u MmopsAa0K Ha
CTOJIE, SKOHOMHO UCIOJIB3YET PACXOAHBIE MATEPUAIIBI).

7) SKCIIEPUMEHT OCYIIECTBIISET M0 IJIAHY C YIETOM TEXHHUKH 0€30MacCHOCTH U MPaBHJI pabOTHI ¢
MaTepuaIamMu U 000pyAOBaHHUEM.

Otmetka "'4" cTaBUTCS, €CIIM YICHHK BBITIOJIHUI TpeOOBaHUS K OlleHKe '5", HO:

. OTIBIT ITPOBOJIWII B YCIIOBHSIX, HE 00€CIIEYHBAIOIINX JOCTATOYHOW TOYHOCTH N3MEPEHUH;

. WIH OBLJIO IOMYIIEHO JBA-TPU HEIOUETa;

. WM He 00JIee OTHON HEerpyOoid OIMOKH M OJTHOTO HEI0YeTa,

. WIH DKCTIEPUMEHT TIPOBEICH HE MOJTHOCTHIO;

. WIH B ONMCAaHUU HAOIIOACHUN U3 OMbITa JOIMYCTHJI HETOYHOCTH, BBIBOJIbI C/I€IIANl HETIOIHBIE.

O wpNE



Otmetka "'3" cTaBUTCS, €CIIM YUCHHUK:
1. npaBUIIBHO OIpeIeNINII LIEJIb OIBITA; pAOOTY BBIIOJIHSIET MPABUIBHO HE MEHEE YEM HAIOJIOBUHY, OJIHAKO
00BEM BBITTOJIHEHHON YaCTH TaKOB, YTO IO3BOJISET MOJIYYUTh MPABHIIBHBIC PE3YJIbTAThl H BHIBOJIBI IO
OCHOBHBIM, IPUHIUIINAIBHO BaXXHBIM 33JjauaM paboThl;
2. uiu noa0op 00opyRoBaHMsl, 00BEKTOB, MATEPUAJIOB, a TAKXKE PAOOTHI IO HAYaTy OIBITA IPOBEI C
IIOMOILBIO YUUTEISI; WIM B XOJ1€ POBEJICHUS OIbITAa M U3MEPEHUH ObUIN JOIYLIEHBI OIINOKU B OITMCAHUU
HaOroeHui, HOpMyITMpPOBaHUN BHIBOOB;
3. OIBIT IPOBOJWIICS B HEPALMOHAIBHBIX YCIOBUSX, YTO IPUBEJIO K IMOIYUYEHHUIO Pe3yJbTaToOB C OOJbILIEH
HOTPEIIHOCTHIO; UM B OTYETE OBLIHM JOMYIICHBI B O0IIEH CII0KHOCTH HE OoJiee IBYX OMIMOOK (B 3aIHCIX
€/IMHUL], U3MEPEHUsX, B BBIUYMCICHUAX, rpaduKkax, Tabiauuax, cxeMax, 1 T.J.) He IPUHIUIHAAIBHOTO JUIs
JaHHOU paboThI XapakTepa, HO MOBJIHUSBIIUX Ha PE3yJIbTAT BHIIOJIHEHHUS,
4. nomyckaet rpyoyro omrOKy B X0J1¢ SKCIIEpUMEHTa (B 00BSICHEHUH, B 0pOopMIICHUU PabOTHI, B
COOJIIO/ICHUH TIPABUJI TEXHUKHU 0€30MacHOCTH MPH paboTe ¢ MaTepragaMu U 000pyI0BaHHEM), KOTOPas
UCIIPABIIAETCS 110 TPEOOBAHUIO YUUTEIIS.
Otmerka "'2" cTaBuUTCS, €CIIHM YUCHHUK:
1. He onpenenuII CaMOCTOSATENBHO 1€JIb OIBITA; BHITOIHUI paboTy HE MOJHOCTBIO, HE IOJTOTOBUII HYKHOE
o0opynoBaHue U 00BEM BBITIOJTHEHHON YacTH paboThI HE TIO3BOJISIET C/IETATh PABUIIBHBIX BBIBOJIOB;
2. WU OTIBITHI, U3BMEPEHUS, BBIUNCIICHUS, HAOII0JeHNS IPOU3BOIMIINCH HENPABUIIBHO;
3. WM B X0Jie pabOTHI ¥ B 0TYETE OOHAPYKMIIUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUYECHHBIC B
TpeOOBaHUAX K orieHKe "3";
4. nomyckaert niBe (1 6osiee) rpyObie OMIMOKH B X0J1€ SKCIIEPUMEHTA, B 00BSICHEHHH, B 0(OPMIICHIH PaOOTHI,
B COOJIIOJICHUH IIPAaBUJI TEXHUKH 0€30I1aCHOCTH IpU paboTe ¢ BeleCcTBaMU U 000pYA0BaHUEM, KOTOPbIE HE
MOYET UCTIPABUTH JIAKE TI0 TPEOOBAHHUIO YUUTEIIS.
OueHka caMoCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIbHBIX PadoT.

OtMmertka "'5" cTaBUTCS, €CIIM YUECHUK:
1. BeImoTHUT paboTy 6e3 OMMO0K U HEIOUETOB;
2) nonycTui He 60Jiee OIHOTO HeJoveTa.
Otmerka "'4"" cTaBuUTCS, €CIIM YUYSHHK BBIIOIHUI pabOTy MOJHOCTBIO, HO JIOMYCTUII B HEH:
1. He 6omnee ogHOM HETpyOOIi OMMOKK U OJJTHOTO HEAOUETA;
2. unu He OoJiee ABYX HEJOYETOB.
Otmertka "'3" cTaBUTCS, €CIIM YUCHHK MPABUIBHO BBIMOJIHIUII HE MeHee 2/3 paOOoThl WITK IOMTYCTHIL:
. He OoJiee ABYX IpyOBIX OIIMOOK;
. WM He 0oJiee OTHOM IpyOOM U OJHOM HErpyOOil OITMOKK U OJTHOTO HEJ0YETa,
. MK He OoJiee IBYX-TpeX HerpyObIX OLIMOOK;
. WJIM OJTHOM HETpyOoil OMOKH U TPEX HEOUETOB;
. WIU TIPH OTCYTCTBUU OIIMOOK, HO TIPY HAJIMYUH YEThIPEX-MISATH HEJO0UETOB.
Otmerka "'2" cTaBHTCS, €CITHM YUCHHUK:
1. nonyctria yrcno omMrOOK U HEJOUETOB MPEBOCXO/ISAIEE HOPMY, IIPU KOTOPOH MOXKET ObITh BhICTaBJIEHA
omenka "3";
2. WU €CJIY TIPAaBUIIBHO BBITIOJHUI MEHEE OJIOBUHBI PaObOTHI.

OueHka BbINOJIHEHHS TeCTOBBIX PadoT Mo 0M0JIOTUH:

Ok~ wpNE

OLIEHKa MUHUMYM MaKCHUMYyM
5 90 % 100 %
4 71% 89 %
3 51 % 70 %
2 0% 50%

OueHuBaHue NPOECKTHOH PA0OTHI MO 0MOJOTrHH

O01me TpeOOBaHUs K IPOEKTHOMH padoTe o 0MOJI0rHHU.




[IpencTaBnsieMblii MPOEKT JODKEH HWMETh THTYJIBHBIM JHCT C yKa3aHWeM: (aMWIN{, UMEHH, OTYECTBA
UCTIOTHUTENISI M PYKOBOIUTENs (i) MpoeKTa, Ha3BaHHWE INPOEKTa, roja HamucaHus paboThl, yKazaHHEM
1eneit 1 3aa4 NpOeKTHOM paboThI.

Conep;xaHI/Ie HpOGKTHOﬁ pa6OTBI JOJIDKHO BKJIIOYATh TaKUE pa3aciibl, KaK:

— BBEJICHHE, B KOTOPOM OOOCHOBBIBACTCS AaKTyaJIbHOCTh BBIODAHHOM WM paccMaTpUBacMOU
IpO0OJIEMBL;
— MECTO M BpeMsl BBIITOJTHEHUS PabOThI;
— KpaTKo€ ONMHUCAHWE UCIOJIB3YEMbIX METOJIUK C CCBUIKAMU Ha MX aBTOPOB (€CJIM TAKOBBIE HEOOXOIUMBI
JUTs1 paOOTHI UJTH UCIIOJIB30BAIMCH B HEH);
— CHCTeMaTHU3HpOBaHHBIC, 00pabOTaHHBIC PE3YIbTATHI UCCIICIOBAHUN;
— BBIBOAbI, CACIIAHHBIC I1OCJIC 3aBepmeH1/1;1 pa60TbI Hall HpOCKTOM;
— TMPaKTUYECKOE UCIOJIb30BAHUE PE3YJIbTATOB IIPOEKTA;
— coIMabHas 3HAYUMOCTb ITPOCKTA;
— mpuioxenue: Gpororpadun, CXeMbI, YEPTEIKHU, TepOapUu, TAOIUIIBI CO CTATUCTUYCCKUMHM TAHHBIMU U
T.0I.
Kpurepun oileHKHM MPOEKTOB 10 OHOJOTHH:

— YETKOCTb MTOCTABJICHHOM IICJTU U 33/1a4;
— TEeMaTU4eCKas aKTyaJIbHOCTh U 00bEM UCIIOJIb30BAHHOM JIUTEPATYPHI;
— 000CHOBaHHOCTb BBIOPAHHBIX METOIMK ISl TIPOBEICHHS UCCIICIOBAHUIA,
— TIOJTHOTA PAcKPBITUsI BEIOPAHHOW TEMBbI IPOCKTA,;
— 00OCHOBAaHHOCTB BBIBOJIOB M UX COOTBETCTBHUE ITOCTABJICHHBIM 33a4aM;
— YPOBEHb TPEJCTABICHHBIX JAHHBIX, IMOJIYYCHHBIX B XOJI€ MCCIICJIOBAHUS BHIOPAHHOW MPOOJIEMBI
(00BekTa), mx 00paboTKa (TIpr HEOOXOTUMOCTH);
— aHaJIM3 MOJTYYEHHBIX JaHHBIX;
— Hajuuue B paboTe BBIBOJA UJIH MPAKTUYECKUX PEKOMEH/IaIuii;
— KauecTBO odopmieHust paboThl (Hamuyue (poToMaTepuanoB, 3apUCOBOK, CIUCKA UCIOIb3YeMOMN
JTUTEPaTyphl, TepOapHBIX MaTepUaIOB K MPOEKTaM 1Mo OOTaHUKE U T.1.).
Kputepun oueHKH BhICTYILIEHNUS IOKJIATYHKA 110 3aLIUTE MPOeKTAa:

— 000CHOBaHHOCTb CTPYKTYPBI JIOKJIA/1a;

— BBIWICHEHHUE TJIaBHOTO;

— TIOJTHOTAa PacKphITHS BEIOpAaHHON TEMAaTUKH UCCIIEI0BAaHUS MPU 3allUTE;

— HCIOJb30BaHKE HATJISAHO-UIUIIOCTPATUBHOTO MaTepHUaa;

— KOMIIETEHTHOCTb, JSPYIAUPOBAHHOCTb JIOKJIAJ4MKa (BBICTYMAIOIIET0) W yMEHHE €ro OBICTpO
OpPHEHTUPOBATHCS B CBOEH paboTe MpH OTBETaxX Ha BOMPOCHI, 337aBaeMble KOMUCCHEN (WIeHaMH KIOpU
WJIM 9KCTIEPTHONU KOMHUCCHEMN);

— YpOBEHb MpEJCTaBICHHUS TOKJIaJa MO MPOEKTY (YMEHHE TOJIb30BATHCS NMPH H3JI0KEHUM AOKIana |
OTBETax Ha BONPOCHI MaTepHallaMH, MOJTYYEHHBIMU B XOJI€ MCCIEN0BAHUs), YETKOCTh M SCHOCTb IIPH
OTBETax Ha BCE BO3HMKAIOUIME B XOJE JOKJaZa BOIPOCHI MO MPOEKTY, UYTO SIBISIETCS HEOTHEMIIEMBIM
MoKa3aTeseM CaMOCTOATEIbHOCTH BBIITOJHEHHSI pa0OTHI 110 BEIOPAHHOH Teme.



Jluteparypa u cpeicTBa OOyUCHHS:

[Iporpamma: ITporpamma o 6uonoruu ajs oomeodpazoBaTeabHbIX MK (cOopHuk buonorus. PaGoune
nporpammsl. [IpeamerHas muHus yaeOHUKOB «Jluaus xu3an». 10—11 knaccel: yued. mocobue st
00111e00pa3oBaTeNIbHBIX. Opranu3anuii: 0a3oBeiii yposeHs / B. B. [Taceunuk, I'. I'. IlIsenios, T. M. Edumosa.
— M. : TIpocemenue, 2017

Vuebnuk: buonorus. O6mas 6uonorus. 10-11 ki1.: yaeOHUK 17151 00111e00pa30BaTeNbHBIX YIPEHKACHHIA /
A.A Kamenckuii, B.B.ITaceunnk, A.M.Py61oB: - M., [Ipocsemenue. 2019 .
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skckypenn: JKuBoTHBIE B MU(Dax U ereHaax, JKuBoTHbIE-CTpoUTeNH, 3a00Ta 0 MOTOMCTBE, OnacHbIe )KHBOTHEIE.
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Kanenoapno - memamuueckoe nnanuposanue «sHOJIOrHuA. 11 KJIACC»
1 yac B Heaes10, Bcero 344 (6a30Bblil YPOBEHbD)

(YueOnuk: buosnorus. Oomias 6uosnorus. 10-11 kii.: yueOHUK U1 0011e00pa30BaTeIbHBIX YUpeKICHUN /
A.A Kamenckuii, B.B.ITaceunuk, A.M.Py61moB: - M., [Ipoceemenue. 2020%»)

Ne
n/n

Tema ypoka.

JlaGoparopHubie,

NpaKkTHYeCKue
padoThbI

Jlara

IIpumeyanue
(KOppeKTHPOBKA)

ITo
TUIAHY

(pax

™Y
C€CKH

Pa3nen 1 OpranusmMeHHblii ypo

BeHb (10 u)

11

Opranu3MeHHBIH
YPOBEHB: 001Ias
XapaKTePHCTHKA.
PasMHOxeHHE
OpraHu3MOB

1.2

Pa3BuUTHE OJIOBLIX
KJIETOK.
OI1010TBOPEHUE.

13

MuauBuayanbHOE
[Pa3BUTHE OPTAaHU3MOB.
broreneTnaeckui
BaKOH

14

3aKOHOMEPHOCTH
HACJIETOBAHUS
MPU3HAKOB.
MoHOTrHOpHIHOE
CKpelMBaHUE

15

Henonxoe
TOMHUHUPOBaHUE.
['eHoTun 1 peHOTHII.
IAHaNM3UpYIOLIEe
CKpeLIMBaHHE.

1.6

Jlurn6puanoe
CKpeIIuBaHue. 3aKOH
HE3aBHCHMOTO
HaCJIeI0BaHUS
[PU3HAKOB.

1.7

X pOMOCOMHas TEOPHS
HACJICICTBEHHOCTH.
3axon Moprasa.
I"eneTuka momna.
HacnemoBanue,
CIICTNICHHOE C TTOJIOM.

18

3aKOHOMEPHOCTH
M3MEHYHUBOCTH

1.9

OCHOBHBIE METOIbI
CEJIEKIIUU PaCTEHUH,
PKUBOTHBIX M
MHKPOOPTaHU3MOB.

10

1.10

O600maromii ypox

Paznen 2 Iomya

SIIUOHHO-BU/I0BOii ypoBeHb (8 4.)

11.

2.1

[NonmymnsiumoHHO-
BHOBOM YPOBEHB:!

OO01mast

[pakTuueckas padora 1
«BpLsBIIEHIE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIHSHHUIO Pa3IM4HbIX




XapakTepucTuka. Buast
1 TIOILYJISLIUY.

PKOJOTHUYCCKUX (l)aKTOpOB»

12

2.2

Pa3Butue
PBOJIIOIIMOHHEIX HIEH

13

2.3

JIBroKyIIE CUIBI
DBOJIIOLIMH, UX BIIMSIHHE
Ha TeHO(POH,T
MOTTYJISIIIAN

14

2.4

[EcTecTBeHHEIH 0TOOD,
Kak (haKTOp IBOJFOIHH

15

2.5

MUKpO3BOJIIOIUA U
MaKpO3BOIIOIIHSL.

[IpaxTrdeckas padora 2
«CpaBHEHUE aHATOMHYECKOTO
CTPOCHHMS PACTCHUH Pa3HBIX MECT
0OHUTaHUSY.

16

2.6

Hanpasnenus
PBOJIIOLINH.

17

2.7

[ TpuHLMIIBL
KIIACCU(DUKAITHH.
Crcremarnka.

18

2.8

O600maroIHii ypox

Pa3n

19

3.1

(DKOCUCTEMHBIN
YPOBEHB:
oO0IIIasIXapaKTePUCTHKA.
Cpena oOuTaHus
OpPTaHH3MOB.
DKOJIOTUUECKUE
(haKTOPBI M UX BIHUSHUE
HA OPraHU3MBI.
TonepaHTHOCTh U
aIanTalum.

[IpakTuueckas padora 3 «MeTo b
n3MepeHust (pakTopoB cpersl
oOuTaHMSD»

20

3.2

(DKOJIOTHYECKUE
coo0IIeCTBA.

[Ipaktnueckas padora 4 «OueHka
AQHTPOIIOT€HHBIX U3MEHEHUH B
LIPUPOAE».

21

Buasl
B3aMMOOTHOIIIEHUI
OpraHU3MOB B
PDKOCHCTEME.
(DKOJIOrMYeCKas HUIIA.

22

Bunosas u
IMPOCTPAaHCTBEHHAs

CTPYKTypa
9KOCHUCTEMBI.

[MpakTuueckas padora 5 «/3yueHue
1 OTIMCAaHUE DKOCUCTEM CBOEH
MecTHOCTH» Bunosas n
POCTPAaHCTBEHHAs CTPYKTypa
PKOCHCTEMBI

23

TTnmieBpIe CBSI3U B
PKOCUCTEME

24

KpyroBopot BemiecTs u
MPEBPALLEHUE SHEPTUU
B DKOCHUCTEME

25

DKOJIOTHYECKas
CYKIIECCHSL.
TTocnencTBre BIUSHUSA
eI TEIbHOCTH
geJ0BEKA .

[MpakTuueckas padota « 6 «
MopenupoBaHU€E CTPYKTYp U
[TPOLIECCOB,, IPOUCXOIAIINX B
PKOCHCTEMax». Ha IKOCHCTEMY.

26

3.8

O06o00maronuit ypox

ex 3. DKkocucTeMHBbIi ypoBeHb (8 4.)




Pa3nen 4. BuocgepHblii ypoBeHb

27

BrochepHbIil ypOBEHb:
oO1Ias
XapaKTePUCTUKA.
buocdepa -
riiobanpHast
bKOCHCTEMa. YUeHHE
B./. BepHaackoro o
orocdepe.

28

KpyroBoport BewecTs B
orochepe.

29

OBOJTIONIHS OMOC(EPHI

30

[TpoucxoxneHue
PKU3HU Ha 3eMIe.

31

(OCHOBHBIE 3TaNbI
PBOJIIOIIIH
OpPraHUYECKOro MHUpa
Ha 3emie

32

(DBOJIIOINS YEIOBEKA

33

IPoip yenoBeka B
ourochepe

34

O600maroIHii ypox
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