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PaGouast mporpamma cocraBiena Ha ocHoBe denepanpHOro I'oCy1apcTBEHHOTO CTaHaapTa, MPOTPAMMBI 10
Ouosioruu JuIst 001Ie00pa3zoBaTeNbHbBIX K0T (cOopHUK buomnorus. Paboune nporpammer. [lpeamernas
TuHUS yaeOHuKoB «JInuus xu3am». 10—11 kmaccel: yued. mocodue mst
0011eo0pa3oBaTebHBIX. OpraHu3anuii: 6a3oBeiii yposersb / B. B. [laceunux, I'. T'. IlIsenio, T. M. Edumosa.
— M. : IIpocBemenue, 2019), moaHOCTBIO OTpaxaromiei coaepxanue [IpumepHoi mporpaMMel, ¢
JIOTIOJTHEHUSIMU, HE TIPEBBIIAIOIINMH TPeOOBaHUS K YPOBHIO MOJTOTOBKH 00YYaIOIIHXCS.
HopmaTuBHO-IpaBOBbIE JOKYMEHTBI, HA OCHOBAHMHM KOTOPBIX pa3padoTrana padouyasi mporpaMmma:

e ®denepalibHBIN TOCYAAPCTBEHHBIN 00pa30BaTENIbHBIN CTAHIAPT CPEIHEr0 00IIEeT0 00pa30BaHUs
(yTB. mpuka3zom MunuctepcTBa oopazoBanus u Hayku P® ot 17 mas 2012 r. N 413). [ToamyHskT 6
u3MeHeH ¢ 7 arycta 2017 r. - [Ipuka3 MunoOpuayku Poccuu ot 29 urons 2017 r. N 613

e ®denepanbhblid 3aK0H PO o1 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccutickoit Deaepanmmy,
cT.2, 1. 9;
®denepallbHbII rocyAapCTBEHHBINH 00pa30BaTeNbHbIN CTaHAAPT;
nucbMo MunuctepctBa odpasoBanus U Hayku P® ot 19 anpensa 2011 r. Ne 03-255 «O BBenenun
(beneparbHOro rocy1apcTBEHHOIO 00pa30BaTENIbHOTO CTaHapTa 00IIero 00pa30BaHU»;

® (enepaibHBII epeyeHb YUeOHUKOB, pEKOMEHI0OBaHHBIX MUHHCTEPCTBOM 00pa3oBaHus 1 Hayku PD
K UCIIOJIb30BaHUIO B 00pa30BaTeIbHOM TpoIiecce B 0011e00pa3oBaTeIbHbIX YUpexkaeHusx, Ha 2019-
2020 rr., np. MunucrepcTa oopazoBanus u Hayku P® Ne 345 or 28.12.2018

® npuka3 MunucrepcTBa oopazoBanus M1 Hayku PO Ne 1577 ot 31.12.2015 r. «O BHeceHun
uzmenennit B ®I'OC 00O, yrBepkn€HHBIN npukazoM MuHHCTEpCTBA 00pa3oBaHus U HayKu PD ot
17.12.2010 1. Ne 1897»;

® ocHOBHO# oOpa3oBatenbpHON TporpaMmbl AHOO «Jlumeit «Kosuer- XXy,

e yyeOHoro rana AHOO «Jluneit «KoBuer-XXI», na 2023-2024 y4eOHsblit o,

Ha OCHOBE:

e [Iporpamma: [Iporpamma o 6uosnoruu st 001e00pa3zoBaTeIbHBIX MKOI (COOpHUK bromorus.
Paboune nporpammel. [Ipeamernas nunus yaeOHUKOB «JIuaus xusam». 10—11 kmaccesr: yueb.
nocobue 1 o01eoOpa3oBaTeIbHbIX. OpraHu3aiuii: 6a3oBbeiii yposens / B. B. Ilaceunuk, I'. T'.
[IBenoB, T. M. Edumoa. — M. : [IpocBemenue, 2019

e Vuebuuk: buonorus. O6mas 6uonorus. 10-11 xi.: yueOHUK a71s1 00111€00pa30BaTEIBHBIX
yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py61oB: - M., [Ipocsemenue. 2021 .


http://ivo.garant.ru/#/document/71730758/entry/1003
http://ivo.garant.ru/#/document/70188902/entry/0

[HOACHUTEJIBHAA 3AIIMCKA

[Ipennaraemas pabouasi mporpaMma peaan3yercs MpH UCIoNIb30BaHUU yueOHUKOB «buomorus. 10 kmace»
u «buonorus. 11 kmacey» noxa penakuueit npodeccopa B. B. [Taceunuka. [Iporpamma cocraBneHa B
COOTBETCTBHUH C TPeOOBAHUSIMU K pe3yJbTaTaM CPEJHEro oo1iero oopazoBaHus,
yTBEpkKACHHBIMU DeiepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTEILHBIM CTAHIAPTOM CPEIHETO
o0mero oopa3oBaHusl.

[Tporpamma pazpaboTana ¢ y4€TOM aKTyalbHbIX 337a4 O0Y4YECHHUs, BOCOHUTAHUS U Pa3BUTHsI 00YYaIOIIHXCS.
[IporpaMmMa yuuThIBaeT yCIOBUS, HEOOXOAUMBIE JIJISl Pa3BUTHSI TMYHOCTHBIX U MTO3HABATEIBHBIX KaueCTB
oOyyJaromuxcsi.

[IporpaMma BKIIIOUaET 005S3aTENBHYIO YacTh Y4eOHOTO Kypca, U3NI0KeHHY0 B «IIpuMepHOit OCHOBHOIM
00pazoBarenbHON IporpaMme Mo OMOJIOTMH Ha YPOBHE CPEIHET0 o0IIero o0pa3oBaHus» U pacCUMTaHa Ha
70 yacoB. B nmporpamme copepKUTCS MPUMEPHBIH MepedeHb 1a00paTOPHBIX U MPAKTUYECKUX paboT, He
BCE U3 KOTOPBIX 00S3aTEIbHBI JJIs1 BBITIOTHCHHS. Y YUTETh MOXKET BBIOPATh U3 HUX TE, JJIS TPOBEICHUS
KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBHUS B IIKOJIE.

OcBoeHwe mporpaMMsl 1o OMoJIOTHH 00eCTIeYMBaeT OBJIAJCHUE OCHOBAMH y4eOHO-HCCIIE0BATEIBCKON
NEeSTeNbHOCTH, HAYYHBIMU METOJIaMHU PELICHHS PAa3IMYHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.
N3yuenue 6uonioruu Ha 6a30BOM YPOBHE OPUEHTUPOBAHO Ha obecreueHne ooieo0pa3oBaTeIbHON 1
OOIIEKYTbTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Ha 6a3oBoM ypoBHE m3yueHHe npeaMera «buonorus», B 4acTi GOPMHUPOBAHUS y 00YUAFOIIUXCS HAYIHOTO
MUPOBO33pEHUS, OCBOCHHS O0IIEHAYYHBIX METOJIOB, OCBOCHHS MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUI, OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3AX C MPEIMETaMH 00J1acTell €CTeCTBEHHBIX,

MaTeMaTUYECKUX U TYMaHUTapHBIX HayK.

PaGouas mporpamma no OHOJIOTHH BKIIOYAET CIEAYIOIINE Pa3aebl:

1. IlosicHuTeNbHAS 3aITUCKA.

2. O6mas xapakTepucThKa y4eOHOT0 MpeaMeTa ¢ ONpeAeTieHUeM Leiei U 3a/1a4 ero U3y4eHusl.
3. Mecto Kypca OHOJIOTHHU B y4eOHOM TUTaHE.

4. Pe3ynbpTaThl OCBOEHUS Kypca OMOJIOTHH — JTUYHOCTHBIE, PEAMETHBIE U METaIrpeIMETHBIE.
5. Coneprxkanue Kypca OMOJIOTHH.

6. [Inanupyemsble pe3yiabTaThl H3yUeHUs Kypca OHOIOTHH.

7. KanenapHO-TeMaTHYECKOE IIJIAaHUPOBAHUE.

OBIIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA

B cucreme ecrecTBeHHO-Hay4HOT0 00pa30BaHUs OMOJIOTUS KaK y4eOHBIH NMpeAMET 3aHUMaET BaXKHOE MECTO
B (DOPMUPOBAHUU: HAYUYHOU KapTUHBI MUPa; GYHKIIMOHATHHONH TPAMOTHOCTH, HEOOXOTUMOM IS
MIOBCE/IHEBHOM JKM3HM; HaBBIKOB 3/J0POBOTO U OE30MACHOTO JJIsl YEJIOBEKA M OKPY KaIOLIEH cpebl
o0pasa >KM3HH; SKOJOTHYECKOT0 CO3HAHMS; IEHHOCTHOT'O OTHOIICHHUS K JKUBOI MPUPOJIE U YEIOBEKY;
COOCTBEHHOM MO3HIIMY 110 OTHOIICHUIO K OMOJIOTHYECKOi HH(OpMAIHH, TTOTYy4aeMOH U3 pa3HbIX
UCTOYHHKOB. M3yueHune OM0IOrun co3aaet ycnoBus A GOpMUPOBAHUA Y 00YUAIOIIHXCS
UHTEJUIEKTYaIbHBIX, TPAKAAHCKAX, KOMMYHHUKAIIHOHHBIX U MH(POPMAITMOHHBIX KOMIIETECHITH.

Nzydenue kypca «buonorusy» B crapiieil IIKojie HampaBIeHHO Ha pPelIeHHE CISAYIONUX 3a1a4:
1) bopmupoBaHne cUCTEMBI OMOIOTHYECKUX 3HAHUH KaK KOMIIOHEHTAa €CTECTBEHHO-HAyYHON KapTHHBI
MUDPA;
2) pa3BUTHUE JINYHOCTU O0YUAIOLUXCS, UX UHTEIUIEKTyaJIbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBAHUE,
(hopMHpOBaHNE Y HUX TYMaHUCTUYECKUX OTHOUICHUH U SKOJIOTHMUYECKHU 11€1eCO00pa3HOro MOBEACHUS B OBITY
Y TPYJIOBOM JI€SITENBHOCTH;
3) BeIpaOOTKY MMOHUMaHHUs OOIIECTBEHHOM MOTPEOHOCTH B PA3BUTHH OMOJIOTHH, a TakkKe (HOPMUPOBAHHE
OTHOIIICHUS K OMOJIOTUN KaK BO3MOXHOM 00J1acTh Oy ayIiel NpakTHIeCKOi e TeNbHOCTH.



Iesm Guonoruyeckoro o0Opa3oBaHus B cTapiiel mKosie GopMyIUPYIOTCS Ha HECKOJIBKUX YPOBHSX:
r7100aIbHOM, METANIPEIMETHOM, JIMYHOCTHOM M MIPEIMETHOM, Ha YPOBHE TPeOOBAHUH K pe3ysibTaTaM
OCBOCHHMS COJIEPKAHUS IPEIMETHBIX IPOTPaMM.

['moGanpHbIe 1IeTTH OMOJIOTHYECKOTO 00pa30BaHus SIBIISIOTCS OOIMMHE JUIsI OCHOBHOW M CTapIIei HIKOJIBI
U OIIPEJEIISAIOTCS COLMATIBHBIMU TPEOOBAHUAMH, B TOM YKCIIE U3MEHEHHEM COLIMAIILHON CUTYallMH Pa3BUTHS
— pocToM MH(POPMALIMOHHBIX MEPErPy30K, H3MEHEHUEM XapaKTepa U ClocoO0B OOIEHHS U COLMAIbHBIX
B3aUMOJICUCTBHH (00BEMBI M CITOCOOBI TTOy4YEeHHSI HHGOPMAIMH TTOPOKIAIOT Psii OCOOCHHOCTEN Pa3BUTHS
COBPEMEHHBIX 1MOAPOCTKOB). Hanbomnee npoyKTUBHBIMU /7S pEIIEHU 3a/1a4 Pa3BUTHA MOPOCTKA
ABIISIFOTCS COLIMOMOPAJIbHASA U MHTEJJIEKTYaJIbHAs! B3POCIIOCTb.

ITomumo 3TOTO, rI106ATBHBIE e HOPMYITUPYIOTCS C YIETOM PACCMOTPEHUST OHMOIOTUYECKOTO
00pa30BaHMsI KaKk KOMIIOHEHTA CUCTEMbI 00pa30BaHUs B 1I€JIOM, IIOATOMY OHH SBJISIIOTCS HanboJsee 00LMMHU
U COIMANIbHO 3HAYUMBIMHU.

C yu€roMm BbIIIEHa3BaHHBIX [TOJX00B ITI00ATbHBIMU LETAMH OHOJIOIHYECKOTO
00pa3oBaHMUsI SIBISTFOTCSI:

— COLHATU3ANMSA 00yUYAIOUINXCS KaK BXOXKJEHHE B MUP KYJIbTYPbI U COLIMAIBHBIX OTHOLIEHUH,

o0ecrieynBarolee BKIIOUEHHE YUaIluXcs B Ty WIK HHYIO TPYIITY JH00 OOLUIHOCTh — HOCHUTENS €€ HOpM,

LIEHHOCTEM, OpUEeHTAIMA, OCBAaMBAEMBIX B MPOLIECCE 3HAKOMCTBA C MUPOM KHUBOU MPUPO/IBI;

— npuodIIeHNne K I03HABATENIbHOM KyJIbType KaK CUCTEME II03HABATEIbHBIX (HAY4YHbIX) IEHHOCTEH,

HaKOIUIEHHBIX 00IIECTBOM B chepe OMOTOTHIECKON HAYKH.

[Tomumo 3TOTO, OMOTIOTHYECKOE 00pa30BaHUE HA CTAPIICH CTYNEHHU NMPU3BAHO 00ECTIEYHUTD:

— OPHEHTALMIO B CCTEME STHUECKUX HOPM U LIEHHOCTEN OTHOCUTEIBHO METOIOB, PE3yJIbTATOB U

JOCTIDKEHHI COBPEMEHHOM OMOJIOrMYecKoi HayKH;

— pa3BHTHe II03HABATEIIbHBIX KaU4eCTB JIMYHOCTH, B TOM YHCJIE€ I03HABATEIbHBIX HHTEPECOB K U3YyUCHHIO

00ImKX OMOJOTMYECKHX 3aKOHOMEPHOCTEH M caMOMy IPOIecCy HayYHOrO MO3HAHUS;

— OBJIaJleHHe YUeOHO-T03HABATEIbHBIMU U [ICHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSAMU JJIS

(hopMHpOBaHHUs TO3HABATEIILHOW U HPABCTBEHHOW KYJIBTYphI, HAYYHOTO MUPOBO33PEHUS, a TAKXKe

METOZ0JIOTHel ONOJIOTHYECKOr0 SKCIIEPUMEHTA U 3JIEMEHTapPHBIMU METOAaMU OUOJIOTUYECKUX

HCCIICIOBAHMIA;

— ¢opMHUpOBaHHe SKOJIOTNYECKOTO CO3HAHMSI, IEHHOCTHOTO OTHOILEHUS K JKUBOM MPUPOJE U YETIOBEKY.
MECTO KYPCA BMOJIOTMN B YYEBHOM ITJIAHE

KonngecTBo yacoB, 0OTBOAMMOE HA U3yUeHHE OMOJIOTHUU B CTAPIICH MIKOJIE, 3aBUCUT OT Y4eOHOTO TUIaHa
YTBEPKACHHOTO 00pa3oBaTeabHOM opranu3anueil. Jlannas pabouas mporpamma paccuMTaHa Ha MpOBEACHUE
1 yaca KJacCHBIX 3aHATUN B HEJEIIO NIPU U3yYeHHH npeamera B Tedenue AByx jet (10 u 11 ximacesr). O6mee
YHUCJIO y4eOHBIX YacoB 3a 2 rofa o0y4denust cocrapiser 70 4, u3 Hux 35 1 (1 u B Henemio) B 10 imacce, 35 4
(1 u B Hegemo) B 11 kiacce.

Kypcy Ouonoruu Ha CTyIeHH cpeHero o01ero oopa3oBaHus MPeAMIeCTBYET Kypc OMOIOTHH,
BKITIOYAIONIHNI dJIeMEHTapHbIE CBEJCHHS 00 OCHOBHBIX Ononorndeckux oobekrax. Comepkanue Kypea
OHMOJIOTHH B OCHOBHOM IIKOJIE, CITY>KUT OCHOBOM JUISl U3YUYEHHSI OOIIHUX OMOJIOTUYECKUX
3aKOHOMEPHOCTEH, TeOpHil, 3aKOHOB, TUIIOTE3 B CTApIlIeH IIKOJIE, TIe 0c000e 3HaUYCHHE PUOOPETAIOT
MHPOBO33PEHYECKUE, TEOPETUUECKIE TTOHSATHSI.

Taxum oOpa3oM, copepkanue Kypca OMOJIOTHH B cTaplIei mKoJje, 6osee MOJIHO pacKphIBaeT o0IIme
OHMOJIOrMYeCcKUe 3aKOHOMEPHOCTH, MPOSBIISIONINECS Ha PA3HBIX YPOBHSAX OpraHU3alluu )KUBOW IPUPOJIBI.

PE3VJIbTATBI OCBOEHN A KYPCA BUOJIOI'MU

JlesTenbHOCTh 00pPa30BaTEIBLHOTO YUPEKACHH 00IIero 00pa3oBanusi B 00y4eHUH OMOJIOTHN B CpeaHEH
(ToTHOI) 1IKOJIE TOJKHA OBITH HAIIPaBIIEHA HA JOCTHKEHHUE 00YYAOIUMHUCS CIETYIOIIX JHYHOCTHBIX
pPe3yJabTaToB:

1) pean3an 3STHYCCKUX YCTAHOBOK MO OTHOUMICHUIO K GI/IOHOFI/I‘-ICCKI/IM OTKPBITHAM, UCCIICAOBAHUAM U UX
pe3yabTaram;

2) npu3HaHUs BBICOKOI LIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSIX, 3J0POBbs CBOETO U APYTHUX JIIOJIEH,
peanu3alyy yCTaHOBOK 3JJ0POBOTO 00pa3a >KU3HHU;



3) chopMHUPOBAHHOCTH MMO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJyYe€HUE HOBOTO 3HAHUS B 001acTu
OHMOJIOTHH B CBsI3U C Oyaymiel mpodeccnoHambHOM e TEIbHOCTHIO WM OBITOBBIMU MIPOOJIEMaMH,
CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3/I0POBBS M KOJIOTMUECKON 0€30MaCHOCTH.
MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHSI BBIITYCKHUKAMU CTapIIeH MIKOJIBI 6a30BOT0O Kypca
OHMOJIOTHH SIBIISIOTCS:

1) oByazieHNE COCTABIISIFOIIIMMHU HUCCIIEIOBATELCKOM M MPOCKTHOM JESITENFHOCTH, BKIFOUAsi YMEHUS BUICTh
po0GsieMy, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bl, AaBaTh ONPEAEICHUS MOHITHSIM, KJIacCU(PUIIUPOBATH,
Ha0II0/1aTh, MPOBOIUTH YKCIICPUMEHTHI, AETIaTh BBIBOJIBI U 3aKIIOUYCHIS], CTPYKTYPHPOBATh MaTepHall,
OOBSICHATH, 10OKA3bIBaTh, 3AIUIIATh CBOU HJIEH;

2) ymeHus paboTaTh ¢ pa3HbIMU HCTOYHUKAMH OMOJIOrHYeCcKOi HH(POPMAIIUK: HAXOJUTh OHOJIOTHYECKYIO
nH(pOpPMALIMIO B Pa3IMYHBIX UCTOYHHUKAX (TEKCTE yueOHUKA, HAyUYHO-TIONMYJISPHOM JIUTEpaType,
OMOJIOTMYECKUX CIIOBAPSIX U CIPABOYHUKAX ), AHATTU3UPOBAThH U OLIEHUBATH WH(POPMAITHUIO,
npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OAHOU (POPMBI B IPYTYIO;

3) ciocoOHOCTH BBIOMPATH IEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOUX JICUCTBHUSAX M MOCTYIKAX TIO
OTHOILIEHUIO K JKUBOI MPUPOJIE, CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAIOLINX;

4) yMeHHsI aJIeKBaTHO MCIIOIh30BaTh PEUYEBBIC CPECTBA ISl AUCKYCCHUU U apTYMEHTAIUN CBOCH MTO3UIIHH,
CpPaBHMBATh pa3Hble TOUKH 3PEHHUS, apTyMEHTHPOBATH CBOIO TOUKY 3PEHHMSI, OTCTauBATh CBOIO MO3UIIHIO.
IIpenmMeTHBIMHU pe3yJIbTATAMHU OCBOCHHUS BBIITYCKHUKAMU CTAPIICH MIKOJIBI Kypca OHOIOTHH 6a30BOr0
YPOBHSA SIBIISIFOTCSL:

B nosnasamenvnoii (unmennekmyanvhoii) cgpepe:

1) xapakTepHuCTHKa COIEpKAHUS OMOJIOTHUECKUX TEOPHH (KJIETOYHAs, YIBOIOIIMOHHAS Teopus [lapBuHa);
yuenust Bepnanckoro o Ouocepe; 3akoHoB MeHenst, 3aKOHOMEPHOCTEH H3MEHYMBOCTH; BKJIaJa
BBIJIAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOTHMUYECKON HAYKH;

2) BBIICTICHUE CYIIECTBEHHBIX MTPU3HAKOB OMOJIOTHYECKUX O0OBEKTOB (KIIETOK: PACTUTENBHBIX U )KHBOTHBIX,
JOSIIEPHBIX U SEPHBIX, TIOJOBBIX U COMAaTHYECKUX; OPIraHU3MOB: OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX;
BUJIOB, 9KOCHCTEM, OHnochepbl) U mporeccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, JIETICHUE KIIETKH,
OILI0IOTBOPEHHE, NEHCTBIE UCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOPOB,

(hopmMHpOBaHKE MPUCTIOCOOIEHHOCTH, 00pa30BaHUE BHIOB, KPYTOBOPOT BEIIECTB U MPEBPAILICHUS

SHEPTHH B IKOCHCTEMax u omuocdepe);

3) oObscHeHre PO OHONIOTHH B (POPMHUPOBAHUH HAyYHOT'O MUPOBO33PEHUS; BKJIa1a ONOIOTHUECKUX
Teopuil B GopMUpPOBaHNE COBPEMEHHOW €CTECTBEHHO- HAYYHOU KapTHHBI MUPA; OTPULATEIHOTO BIMSHUS
QJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKHX BEUIECTB HAa PA3BUTHUE YEJIOBEKA; BIMSHHUS MyTareHOB Ha OPraHU3M
YeJioBeKa, IKOJIOTHYeCKUX (DAKTOPOB HAa OPraHU3MBbI; IPUUUH IBOJIIOLINU, U3MEHSEMOCTH BUI0OB, HAPYLICHHH
pPa3BUTHUSI OPTaHU3MOB, HACJIEICTBEHHBIX 3a00JIEBaHUH, MyTaIllil, yCTOWYMBOCTU U CMEHBI YKOCHCTEM;

4) npuBeeHNE J0Ka3aTeNbCTB (apryMeHTaIus) €IMHCTBA )KUBON M HEXKUBOI MPUPOJIBI, POJCTBA JKUBBIX
OpPraHU3MOB; B3aMOCBS3€i OPraHM3MOB U OKpY Karolliei cpeibl; HeOOXOAMMOCTH COXPAaHEHHUS
MHOT'000pa3usi BUJIOB;

5) ymeHHe noabp30BaThCsl OMOIOTHYECKON TEPMUHOJIOTHEN U CUMBOJIUKOIA;

6) peleHne 3JIeMEHTapHbIX OMOJIOIMYECKUX 33/1a4; COCTABICHHE DJIEMEHTAPHBIX CXEM CKPEIIUBAHUS U CXEM
repeHoca BEIIECTB U PHEPTUU B IKOCUCTEMaXx (LN MUTAHUS);

7) onucanue ocoOeii BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPHUIO;

8) BBISIBIICHHE U3MEHYHBOCTH, IIPUCIIOCOOIEHUH OPTaHU3MOB K cpejie OOUTaHuUs, ICTOYHHKOB MYTareHOB B
OKpY’KaroIIen cpesie (KOCBEHHO), aHTPOTIOTEHHBIX U3MEHEHUH B AKOCHCTEMAax CBOEH MECTHOCTH; N3MECHECHHI
B DKOCHCTEMaxX Ha OMOJIOTUYECKUX MOJIETISX;

9) cpaBHEHHE OMOJIOTHYECKUX O0BEKTOB (XMMUYECKU COCTAB TEN )KUBOU U HEIKUBOW TTPUPO/IBI, 3aPOIBIIIT
YelloBeKa U IPYTUX MIEKOMHUTAIOIINX, PUPOIHBIE IKOCHCTEMBI U arPO3KOCUCTEMBI CBOEH MECTHOCTH),
MPOIIECCOB (€CTECTBEHHBIN U NCKYCCTBEHHBINM OTOOPHI, ITOJIOBOE U OECTION0E Pa3sMHOXKEHHUS) U
(hopMyIHpPOBKa BHIBOJIOB HA OCHOBE CPaBHEHHSI.

B yennocmmno-opuenmayuonnoii cgpepe:

1) ananu3 u OICHKA Pa3IMYHBIX TUTIOTE3 CYIIHOCTH KU3HU, TPOUCXOXKICHNE YEIIOBEKA M BOSHUKHOBCHHE
YKHU3HU, TJ100ABbHBIX SKOJIOTMYECKUX MPOOIEM U MyTel UX pelieHusl, MOCIeACTBII COOCTBEHHOM
NEeSTeIbHOCTH B OKPYXKAIOIIeH cpesie; Ononorndeckoil nHGopMaIuu, moay4yaeMoi U3 pa3HbIX HICTOYHHUKOB;
2) OIleHKa STUYECKUX aCMEKTOB HEKOTOPBIX UCCIICIOBAHUM B 00JaCTH OMOTEXHOJIOTHH (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOI0TBOPEHUE, HAIIPABICHHOE N3MEHEHUE TeHOMA).



B cepepe mpyoosoit deamenvnocmu: oBnageHue yMEHUSIMU U HABBIKAMU ITOCTAHOBKH OMOJIOTUYECKUX
IKCIIEPUMEHTOB U OOBSICHEHUS UX PE3YJIbTATOB.

B cghepe puszuueckoii desamenvnocmu: 000CHOBaHHE M COOMIOZCHUE MeEP MPOGUIAKTUKH BUPYCHBIX
3a00JIeBaHUH, BPEIHBIX IPUBBIYEK (KypeHHE, YIOTpeOICHIE aTKOToJIsl, HAPKOMAHMS); TPABUII IOBEICHUS B
OKpY>Kalolleu cpere.

COIEPXAHUE KYPCA BUOJIOI' M
buoJiorusi Kak KOMILIEKC HAYK 0 »KMBOH NpUpoae
buonorus kak KOMIUIEKCHAs HayKa, METObl HAyYHOTO MMO3HAHUS, UCTIOIb3yeMble B OMOJIOTHH.
Coepemennvie Hanpasnenus 6 buonocuu. Poib 6nonoruu B popMUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, MPaKTHUYEeCKOe 3HaUeHHe OMOJIOTHYECKUX 3HAHUN. bronornueckue cucTeMsl Kak MmpeaMeT U3ydeHus
OHMOJIOTHH.
CTpyKTypHBIE M PYHKUMOHAJIbHbIE OCHOBBI KM3HHU

MonekynspHble OCHOBBI KU3HU. Heopranuueckue BemiecTBa, ux 3HaueHue. OpraHu4eckre BellecTBa
(yrneBopl, UMK b1, OTTKH, HYKJIEHHOBBIE KUCI0Th, AT®) u nx 3Hauenue. buononumepsl. Jpyeue
opeanuueckue eewjecmea kiemku. Hanomexnonoeuu 6 6uonouu.

[uronorusi, MeTo1bI HUTOJOTUH. POJIB KJI€TOUYHON TEOPUU B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTuHbl Mupa. Knetku npokapuoT u s3ykapruoT. OCHOBHBIE YaCTH U OPTaHOUIbI KIIETKH, UX
dbyHKIIM.

Bupycsl — HekneTouHas (hopma KU3HU, MEpbl MPO(YUIAKTUKHE BUPYCHBIX 3200JI€BaHHIA.

KusuegesrenpHocth kiaeTkH. [lmactruyecknii oOMen. Porocunres, xeMocuHTes. bruocunres Oenka.
DHepreTudyeckuii oOMeH. XpaHeHue, Iepeiada U peann3anus HacaeICTBEHHON nH(opMaIiK B KIIETKE.
I'enernueckuii koa. I'eH, renoM. ['enomura. Bauanue napkozennvix eewjecmes Ha npoyeccwl 8 Kiemke.

Knerounslii ukin: uaTepdasza u neneHue. Muto3 u Meiios, ux 3Hauenue. COMaTHUECKUE U TOJIOBbIE
KJIETKH.

Opranusm
Opranusm — eAMHOE LIEJIO0E.
KuznenestenbHOCTD opranu3ma. Perynsanus GyHKIUN opraHu3ma, roMeocTas.

PazMHoxeHHe opranu3MoB (Oecroioe u oioBoe). Cnocobbl pasmMHONMCEHUs Y PACMEHUL U HCUBOTNHDIX.
NunuBunyansHOE pa3BuTHE opranu3Ma (oHToreHes). [IpuuuHbl HapyeHnii pa3BuTtus. PerpoaykrusHoe
3I0POBBE YENIOBEKA; MOCAEACTBUS BIUSIHUS AJIKOTOJIsSI, HUKOTUHA, HAPKOTUYECKUX BEILIECTB
Ha SMOpHOHAIbHOE pa3BUTHE YenoBeKa. KusnenHvle yukivl pazHvix epynn opeaHu3Mos.

I'enetnka, MeTo/Ibl TeHETUKH. [ 'eHeTUUECKasi TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHbBI HacleACTBeHHOCTH [
Menaens. XpoMocoMHasi Teopus HaciencTtBeHHocTu. Onpeaenenue nosia. ClemieHHOe ¢ 0JIOM
Hacle0BaHUeE.

I'eneruka yenoBeka. HacnenctBeHHble 3a00/1€BaHuUs YENIOBEKA U X MPeIyNpexaeHne. DTHUECKIe
ACTICKTHI B 00JIaCTH METUITMHCKOW T€HETUKH.

I'enotun u cpena. HenacnencrBenHas u3aMeH4nBOCTh. HacnencTeeHHas ”3MEHYMBOCTh. MyTaluu.
MyTarensl, uX BIUSHHE Ha 3J0POBbE YEIIOBEKA.

JomecTtukanus u cenekuus. Metosl cenekunn. buorexnonorus, €€ HanpaBJIeHUs U NEPCIIEKTUBbI
pa3ButHs. buobezonacrnocme.

Teopus 3BoJTIOHUMN

Pa3BuTHe 3BOMIOIIMOHHBIX UAEH, 3BooLMOHHAs Teopus Y. lapBuHa. CHHTETHYECKAs TEOPHUS IBOJIIOLHH.
CBuIETENHCTBA ABOJIOUH KUBOU MPUPOLI. MUKPOIBOIIONUSA U MAaKPOIBOIIOLMS. Bua, ero kpurepuu.
[Momynsimus — sneMeHTapHas €IMHUIA YBOTIONNH. JIBIKYIIINE CHUITBI SBOIOINH, UX BIUSHUE HA TEHOPOHT
nonyJyisanuy. HanpasiieHns 3BOIIOLNH.

MHuoroo0pasue opraHu3MOB KakK pe3yJIbTaT 3BOTONUU. [IpuHIUIBI KTacCUPUKALIUN, CHCTEMAaTHKA.
PasBurHe xu3Hmu Ha 3emuie

['unore3sl npoucxoxaeHus XU3HU Ha 3emiie. OCHOBHBIE ATAlbl BOIOLMN OPraHUYECKOr0 MHpa Ha
3emuie.

CoBpeMeHHbIE PEACTABIEHUS O IPOUCXOKACHUN YEI0BEKA. DBOJIIOLMS YeJI0BEKa (AaHTPOIIOTEHES).
JIBrKy1ye cuiibl aHTponorenesa. Pacel yenoBeka, uX NPOUCXOXKIAECHUE U €AUHCTBO.

Opranu3mbl U OKpYy:Kawas cpeaa



[TpucniocoGnenust opraHu3MoB K AEHCTBHIO KOJOTHYECKHUX (DaKTOPOB.

buoreonienos. Dxocucrema. Paznoobpasue sxocucteM. B3anMooTHOIIEHUS TOMYJISIMNA Pa3HbIX BUIOB B
skocucreMe. KpyroBopor BelecTB 1 MOTOK SHEPTUU B 3KOCUCTEME. Y CTONYMBOCTh U TMHAMHMKA SKOCHUCTEM.
[ocnencTBust BIUSHUS ASATEILHOCTH YelloBeKa Ha 3kocucTeMbl. CoxpaHeHue 6Hopa3HO00pa3Hs Kak OCHOBA

YCTOMYUBOCTH IKOCUCTEMBI.

Crtpykrypa 6uocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChEpHI.
Kpyzoeopomel éewyecmes 6 buocgepe.

I'moGanbHbIe aHTpPONIOTEHHBIE U3MEHEHHsI B Onocdepe. [IpolneMsl yCTOHUUBOTO pa3BUTHA.
Ilepcnexmuevl pazeumus OUOLOSUYECKUX HAYK.

IIpuMepHBbIH epeYyeHb JJa00OPATOPHBIX M MPAKTHYECKUX PadoT (HA BHIOOP yuHuTeIsi):
1. Mcionb30BaHue pa3inuyHbIX METOAOB MPU U3YUYEHUN OMOJIOTUYECKUX OOBEKTOB.
2. TexHrka MUKPOCKOTIMPOBAHUS.
3. 3y4yeHue KIeTOK pacTeHUH U AKUBOTHBIX [10JI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnaparax 1 ux
ONMCaHHE.
4. IlpuroToBieHue, pacCMaTpUBaHUE U ONMCAHUE MUKPOIPENAPATOB KIETOK paCTEHUI.
5. CpaBHEHHE CTPOEHUS KIIETOK PACTEHUH, )KUBOTHBIX, TPHOOB 1 OaKTEpHUH.
6. M3yueHne nBMKEHUS LIUTOIIIA3MBI.
7. I3ydeHune miua3Moian3a U JeIia3MoIn3a B KJIIETKaX KOXKULbI JIyKa.
8. M3yueHue pepMEeHTaTUBHOIO PACIICIUICHUS IEPOKCHIA BOJOPOA B PACTUTEIBHBIX U )KUBOTHBIX
KJIETKaX.
9. O6HapyxeHue OEKOB, YIIIEBOOB, JTUITHIOB C IOMOIILI0 KAYECTBEHHBIX PEaKIIHIA.
10. Beigenenune JIHK.
11. 3y4yeHue KaTaJIuTUIECKON aKTUBHOCTU ()epPMEHTOB (Ha MpUMEpe aMHJIa3bl WM KaTaslasbl).
12. Habnronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.
13. 3yueHune XpoMOCOM Ha TOTOBBIX MUKpOIIpENaparax.
14. N3ydyenue craauii Meio3a Ha TOTOBBIX MUKpOIIpEnaparax.
15. 3yueHune cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpenapaTax.
16. Pemmenue 351eMEHTapHBIX 3a/1a4 11O MOJIEKYJIIPHOM OMOJIOTHH.
17. BelsiBIIEeHNE IPU3HAKOB CXO/ICTBA 3apOJIbIILIEH YEI0BEKA U IPYIMX [T03BOHOYHBIX )KUBOTHBIX KaK
JI0Ka3aTesIbCTBO UX POJCTBA.
18. CocTaBiieHuE 3JEMEHTAPHBIX CXEM CKPEILMBAHHUS.
19. PemieHye reHeTUYECKUX 3a1a4d.
20. N3y4eHue pe3ynbTaToB MOHOTHOPHIHOTO U TUTHOPUIAHOTO CKPEIIMBAHUS Y APO30(UIIBI.
21. CocTaBiieHHE M aHAJIU3 POJOCIOBHBIX YEJIOBEKA.
22. 3y4yeHne n3MeHYMBOCTH, IOCTPOEHUE BapUALIMOHHOTO Psiia ¥ BapUALlMOHHOW KPUBOIL.
23. Onucanue peHoTurna.
24. CpaBHeHHE BUOB IO MOP(OJIOTHYECKOMY KPUTEPHIO.
25. Onucanue MpUCIoCO0ICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepa.
26. BrisiBiIeHHE TPUCTIOCOOJIEHUH OPraHU3MOB K BIMSHHUIO PA3TUYHBIX KOJOTMYECKHX (PaKTOPOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOCHUS PACTCHHM pa3HBIX MECT OOUTaHUS.
28. Metoas! n3mepeHust pakTopoB cpesibl 0OUTaHMUS.



29. 3ydeHue 3KOJOrMYeCKUX alanTalui YeaoBeKa.

30. CocTaBieHHE MUIIEBHIX IETEH.

31. 3y4yeHue U OnrucaHne 3KOCUCTEM CBOEH MECTHOCTH.

32. MonenupoBaHUe CTPYKTYP U MPOLECCOB, MPOUCXOIALIUX B IKOCUCTEMAX.
33. O1neHKa aHTPONOT€HHBIX U3MEHEHUH B MPUPOJIE.

[INIAHMPYEMBIE PE3VIJIbTATBHI U3YUEHUA KYPCA BUOJIOT N
B pe3yabTarte nzyuenusi yueoHoro npeamera «buosorus» Ha ypoBHe cpeHero (I0JHOIr0) 001mero
00pa30BaHus BHINYCKHUK HA 02a30BOM YPOBHE HAYUYMTCS:
— pacKphIBaTh Ha MIPUMEpaxX poiib OMoNOruy B (GOPMHUPOBAHIY COBPEMEHHON HAYYHOW KapTHUHBI MUPA U B
MPAKTUYECKOU JIESITELHOCTH JIHOJIEH;
— TIOHMMATh U OIUCHIBATH B3aUMOCBSI3b MEX]Iy €CTeCTBEHHBIMU HAyKaMU: OMOJIOTHEH, (PU3MKOM, XUMHUEI;
yCTaHABIMBATh B3aUMOCBSI3b PUPOAHBIX SIBICHUN;
— TIOHUMATh CMBICH, Pa3INyaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEX]Iy OCHOBOIIOIATAOIIMHI
OMOJIOTMYECKUMU TIOHITHAMU: KJIETKa, OPTaHu3M, BU, IKOCUCTeMa, Orocdepa;
— TPOBOJUTH YKCIIEPUMEHTHI 110 U3yUYEHUIO OMOJIOTHYECKIX OOBEKTOB U SIBJICHUN, OOBSICHITH PE3yIbTATHI
9KCIIEPUMEHTOB, aHAJIM3UPOBATh UX, POPMYIUPOBATH BHIBO/IBI,
— HUCTOJIh30BaTh OCHOBHBIE METO/IbI HAYYHOTO MO3HAHUS B yUEOHBIX OMOJIOTHUECKUX MCCIIETOBAHUSX,
MIPOBOAUTDH SKCIIEPUMEHTHI 110 U3YUYEHHIO OMOJIOTHYECKUX OOBEKTOB U SIBJICHUN, OOBSICHATH PE3yIbTaThI
9KCIIEPUMEHTOB, aHAIM3UPOBATH UX, POPMYITUPOBATEH BHIBO/IBI,
— (G opMyIMPOBATh TMIOTE3bl HA OCHOBAHUU MPEIOKEHHON OHOIOrHuecKoi nHGOpMaluu U Mpeaiarath
BapHAHTHI POBEPKH TUTIOTE3;
— CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI MEXLy COOOM MO 3aJaHHBIM KPUTEPUSM, JeNIaTh BBIBOBI U
YMO3aKJTFOUCHHUsI HA OCHOBE CPABHEHUS;
— 00OCHOBBIBaTh €IMHCTBO >KUBOM M HEXUBOU MPUPOIbI, B3AUMOCBSI3M OPraHU3MOB M OKpY>Kalollei cpebl
Ha OCHOBE OMOJIOTUYECKUX TEOPHii;
— IPUBOAUTH NMPUMEPHI BEIIECTB OCHOBHBIX I'PYMIT OPraHUYECKUX COCTUHEHHM KIETKH (OEJIKOB, KHUPOB,
YTJIEBOJIOB, HYKJIEMHOBBIX KHCIIOT);
— pacro3HaBaTh KJIETKH (MIPOKAPUOT U SYKapUOT, PACTEHUN U )KMBOTHBIX) 10 OMHUCAHUIO, HA
CXEMAaTHYECKUX M300paKEHUX; YCTAHABIIMBATE CBS3h CTPOCHUS U (DYHKIIUI KOMIIOHEHTOB KIIETKH,
000CHOBBIBATH MHOTO0O0Opa3He KIETOK;
— OOBSCHATH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSISI SBOTIOIIMOHHYIO TEOPHIO;
— OOBSCHATH MPUYHMHBI HACIEACTBEHHBIX 3a00JI€BaHUL;
— BBISIBJISITh N3MEHYMBOCTH Y OPTaHU3MOB; CPABHUBAThH HACIIEACTBEHHYIO U HEHACIIEACTBECHHYIO
W3MEHYUBOCTb;
— BBISIBJISITH MOp(ooruueckue, GU3noIOrniecKre, MOBeIeHIECKIe alalTalliil OPTaHu3MOB K CpeJie
0OHUTaHUS U IEWCTBHIO DKOJOTHIECKUX (aKTOPOB;
— COCTaBJISTh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B SKOCUCTEME (I[ENU TTUTAHNUSA);
— IPUBOJUTH JOKA3aTEIbCTBA HEOOXOIMMOCTH COXpPaHEHUs OMOpa3HOO0pa3us AJis yCTONUMBOIO Pa3BUTHS
Y OXPaHbI OKPYKAOIIEH CPeIbl;
— OILIGHUBATH JOCTOBEPHOCTh OMOJIOTHYECKOM HH(DOPMALIUY, TOTYUYEHHON U3 Pa3HbIX HCTOYHUKOB;
— MPEJCTaBIIATH OMOIOTHYECKYIO MH(OPMAIIHIO B BUJIE TEKCTa, TaOIHIIbI, rpaduKka, 1uarpaMMbl U JeIaTh
BBIBOJIbI HA OCHOBAHUU MPEJICTABICHHBIX JaHHbIX;
— OILIGHUBATH POJIb TOCTHKEHUIN T'€HETUKH, CENIEKIIUN, OMOTEXHOJIOTUU B MMPAKTUIECKON JESITENFHOCTH
YeloBeKa;
— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (AJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKHX BEIIECTB) Ha
3apOJIbIIIEBOE Pa3BUTHE YEIOBEKA.
BoinyckHuK HA 6230BOM YPOBHE MOJTYYUT BO3MOKHOCTh HAYUYHThCS:
— oasamv HaAYy4YHOe 00bACHEHUE OUONOSUYECKUM haKkmam, npoyeccam, s81eHUIM, 3aKOHOMEPHOCTIAM,
UCNOAbL3YA buosocUdecKue meopuu (K1emounyio, 260JI0YUOHHYI0), YueHue o buocgepe, 3aKoHbl
HACIeOCMBEHHOCU, 3AKOHOMEPHOCMU U3MEHYUBOCMUL,



— Xapakmepuzoeams co8pPeMeHHble HANPABIeHUs. 8 PA36UMUL OUOIO2UU, ONUCLIBATb UX BO3MONCHOE
UCNONb306aHUE 8 NPAKMUYECKOU 0esamenlbHOCU,

— cpasHusamsv cnocoowl Oenerus Kiemku (Mumo3 u metios);

— pewamy 3a0ayu Ha nocmpoenue gpazmenma emopoi yenu /[HK no npeonoscennomy ppazmenmy
nepeoul, uPHK (mPHK) no yuacmxky JIHK;

— pewams 3a0ayu Ha onpeoeieHue KOauiecmaa XpoMocom 8 COMaAmuiecKux U noJ108bIX KIemKax, a maxice
8 KIemKax nepeo Ha4aiom OeleHus (Meto3a uiu Mumo3sa) u no e20 OKOHYaHuu (05t MHO2OKIeMOYHbIX
OpeaHu3Mos);

— pewamp eeHemuyecKkue 3a0auu Ha MOHOZUOPUOHOEe CKpewuanue, COCMagisms cxembl MOHOSUOPUOHO2O0
CKpeWUBaHUSA, NPUMEHASA 3AKOHbL HACIeOCMBEHHOCMU U UCNOAb3Y5 OUONOSULECKYI0 MEPMUHONIO2UIO U
CUMBOUKY,

— YCMAaHasmueams mun HAc1e008aHUus U Xapaxkmep nposeieHuss NPU3HAaKd no 3a0aHHOU cxeme
POOOCIOBHOU, NPUMEHSISL 3KOHbI HACIeOCHB8EHHOCML,

— OyYeHusams pe3yibmamol 63aUMOOEUCMBUs Yel08eKd U OKpYICcaroueli cpeovl, NPOSHO3UPOBAMb
B03MOJICHbBLE NOCAEOCMBUS OESIMENbHOCIU YeN08eKA OISl CYUWeCMBO8AHUL OMOETbHbIX OUONIOSULECKUX
00beKmMO08 U YeavbiX NPUPOOHBIX COOOUEeCcms.

Yyeouno-remaruueckuii mian 10 kiaacce

Tembl (pa3aesibl) KoJ1-B0 yacoB
1. BBenenue 5
2. MoJiekyJIsIpHbIii YPOBEHb 12
3. Ki1eTo4Hblii YPOBEHb 16
Hroro: 33 +2 4 pe3epB

Yyeono-reMaruueckuii miaan 11 kaacce

Tembl (pa3aeJibl) Kou1-Bo yacoB
1.Oprann3MeHHbIN YPOBEHb 10
2.1TonynsIMOHHO-BUIOBOM YPOBEHB 8
3.OK0CHUCTEMHBIN YyPOBEHD 8
4. buochepHblii ypoBEeHb 9
Hroro: 35




Buabl u popmMbl KOHTpOJIs 1o Onosaorum 10 kiace

Tema.

KommuectBo

YETBEPT
b

Komnnuec
TBO
JaCoB.

Jlabopato
PHBIX
paboT.

IIpaxTrue
CKHX
paboT.

OKCKy
pcuil.

KonTpon
bHbBIC
TECThI

JlaGopaTopHbIe U MPaKTUUECKUE
paboTHI
( Ha3BaHMUeE)

Beenenue

5

2

0

1

JTaGopaTopHas paboTa

1« cnonp30BaHuE pa3IMUHbIX
METOJIOB ITPH

M3y4eHUH OMOIOTHIEeCKIX
00BEKTOB

JlaGopaTopHas padota 2
«MexaHU3MBbI CAMOPETYJISILIANY.

MonekynspHbii
YPOBEHb

1-3

13

JlabopaTtopHas pabota 3
«OOHapyXeHne

JIunuaoB, yrieBoaoB, OEIKOB C
[TOMOIIBIO

KAaueCTBEHHBIX PEAKIHI»

JlaboparopHas pabota 4
«Karanutnueckast akTHBHOCTD
(epMeHTOB (Ha IpUMepe
AMUIIa3bl)»

Knetounslil ypoBeHb

17

JlaGopaTtopHast paboTa 5
«TexXHUKa MUKPOCKOTIHPOBAHHSD).
«CpaBHEHHE CTPOCHHUS KICTOK
pacTeHHH, )KUBOTHBIX TPHOOB 1
OakTepuii Mo MUKPOCKOTIOM

Ha TOTOBBIX MHUKpOIIpenaparax u
X OITUCAHUEY.

JlaGoparopHas pabota 6
«Habumoienne muasmonmsa u
era3Mon3a B KIIeTKax
KOJKHIIBI JTyKa).

JlaGoparopnas pabota 7
«IIpuroToBicHUE, pacCMaTPUBAHN
€ U OITUCaHue

MUKPOIIPEapaToB KIETOK
[pacTeHHIN.

JlabopaTtopHas paboTta 8
«HaOmonenue nBrxeHus
[IUTOIIA3MbI Ha TIPUMEPE
TIHCTa DI0ACHY.

JlaGopaTtopHas paboTa
9«CpaBHeHHE CTPOCHHS KIETOK
pacTEeHU, )KUBOTHBIX,

rprOOB M OaKTEpUID».

[Ipaktuueckas pabora 1 Pemenne
JIEMEHTAapHBIX 33/1a4 110
MOJICKYJISIPHOM OMOJIOTHH.




HToro 3a roa. 35 9 1 0 5

HOPMBI 1 KPUTEPUUN OLIEHNBAHUA

OueHnBaHMe YCTHOTO OTBETA YYalIUXCS

Otmerka "'5" cTtaBUTCSA B Citydae:
1. 3HaHMs, MOHUMAaHUSA, TTyOUHBI YCBOCHHS 00YYarOIIMMCS BCEro 00béMa MpOrpaMMHOTO MaTepHarna.
2. YMeHUs BBIICNSTD IJIaBHbIE MOJI0XKEHHS B U3yUYEHHOM MaTepuase, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB
0000111aTh, 1eNaTh BBEIBOJIbI, YCTAHABIMBATH MEXKIPEIMETHBIE i BHYTPUIIPEAMETHBIEC CBSI3U, TBOPUECKH
MIPUMEHSIET MOJIyYEeHHbIE 3HAHUSI B HE3HAKOMOM CUTYaI1H.
3. OtcyTcTBUE OMIMOOK U HETOUETOB PU BOCIIPOU3BEACHUN U3YYEHHOTO MaTepualia, py YCTHBIX OTBETaxX
yCTpaHEHHE OTAEIbHBIX HETOYHOCTEH C MOMOIIBIO JOMOJHUTEIBHBIX BOIIPOCOB YUUTENS, COOJIIOIEHNE
KYJBTYpPbl YCTHOU PEUH.
Otrmerka "4":
1. 3HaHME BCEro N3y4EHHOI0 IPOrPaMMHOIO MaTepHaa.
2. YMeHUil BBIAENATD ITIaBHbIE MOJIO0XKEHHS B U3y4YeHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U IPUMEPOB
0000111aTh, Ie1aTh BBIBOJIbI, YCTAHABIMBATH BHYTPUIIPEIMETHBIC CBS3H, IPUMEHSTh MOJIyICHHbIC 3HAHHS Ha
MpaKTHUKE.
3. HesnauutenwsHbie (HErpyObie) OMMOKK U HETOUETHI IPU BOCIIPOU3BEACHUN N3YYCHHOTO MaTepuaa,
coOJI0IeHNE OCHOBHBIX MTPAaBWJI KyJIbTYPbl YCTHOM peyH.
Otmetka "3" (ypoBeHb IPE/ICTABICHUN, COUETAIOMIMXCA C 3JIEMEHTAMU HAYUHbBIX MOHATHM):
1. 3HaHMe U yCBOEHUE MaTepualia Ha YpOBHE MUHUMAJIbHBIX TPEOOBAaHUI POrpaMMBl, 3aTpYIHEHHUE NTPU
CaMOCTOSITETbHOM BOCIIPOM3BEJICHUH, HEOOXOJMMOCTh HE3HAUUTEIIbHOM MOMOIIM MpEenoaBaTes.
2. YMenue paboTaTh Ha ypOBHE BOCIIPOU3BEACHMSI, 3aTPYITHEHUS IPU OTBETAaX Ha BUIOM3MEHEHHbBIE
BOIIPOCBI.
3. Hanuuue rpy0oii ommOKy, HECKOJIBKUX HErpyObIX PU BOCIPOU3BEICHUN U3yUEHHOT0 MaTepHara,
HE3HAYUTEIbHOE HeCOOI0IEHIEe OCHOBHBIX MPAaBUII KYJIbTYPhl YCTHOUM pedH.
Otrmerka "'2":
1. 3HaHMe ¥ yCBOGHHUE MaTepHalia Ha YPOBHE HUKE MHHUMAJIbHBIX TPEOOBAHUN IPOTPAMMBI, OT/ICITHHBIE
TpesicTaBiIeHHs 00 U3yUYeHHOM MaTepuale.
2. OrcyTcTBHE yMEHHI paboTaTh Ha ypPOBHE BOCIIPOU3BEICHNUS, 3aTPYIHEHHSI IPU OTBETAX HA CTaHAApPTHHIE
BOIPOCHI.
3. Hanmmuue HECKONBbKHUX IPyObIX OIIMOOK, OOJBIIOr0 YUcia HErpyObIX MPH BOCIPOU3BEIEHUHN U3YUEHHOTO
MaTepuasa, 3HaYuTeIbHOE HECOOIII0IEHNE OCHOBHBIX MPABUJI KYJIbTYpbl YCTHON peyu.

OuneHka BbINOJTHEHNS NMPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

OtMmertka "S" craBuTCS, €CIIU YUEHHK:

1) mpaBUIBLHO ONPEENU IIeb OTbITA;

2) BBIIOJTHWI pabOTy B TOJTHOM 00beMe C COOJTFOICHHEM HEOOXOMMON TTOCIIEI0BATEIIHHOCTH TIPOBEACHHUS
OTIBITOB U U3MEPEHHIA;

3) caMOCTOSITENTLHO M PAIlHOHAIBHO BBIOpAIT M TIOJrOTOBHJI JJIsI OIBITAa HEOOX0IMMOE 000PYTIOBaHKE, BCE
OTIBITHI TTPOBET B YCIOBUAX M PEKHUMAX, 00ECTIEUNBAIOIIUX MTOYyYSHHUE PE3YIBTATOB U BBIBOJIOB C
HanOOJIbIIIEN TOYHOCTBIO;

4) Hay4HO TPaMOTHO, JJOTHYHO OMuUcall HabMoAeHU 1 cpOpMyYTHUPOBAIT BHIBOBI U3 OMbITa. B
MPEACTABICHHOM OTYETE MPABHIIBHO U aKKYpPATHO BBITIOIHUI BCE 3aMUCH, TAOJIUIIBI, PUCYHKH, TpaduKH,
BBIUMCIICHUS U CIeNal BBIBOIbI;

5) mpOSIBIISIET OPTaHU3AIMOHHO-TPYI0BbIE YMEHUS (TIOEPKUBACT YUCTOTY pabOUuero MecTa u MopsiioK Ha
CTOJIe, SKOHOMHO HCTIOJIb3YET PACXOJHbIE MaTepHAIbI).

7) SKCHEPUMEHT OCYIIECTBIISET IO TUIaHy C YY€TOM TEXHUKH O€30MaCHOCTH M MPaBHII PaOOTHI C
MaTepuaiaMu U 000pyJOBaHUEM.

OTtMmeTtka "4" cTaBUTCS, €CITM YUYSHUK BBITIOTHIII TpeOOBaHHS K orieHke "'5", HO:

1. OTIBIT MPOBOIUI B YCIOBUSX, HE 00€CMIEUNBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHHIA;



2. nnu ObLIO JOTYIICHO BAa-TPU HEJ0UETa,
3. unu He Oosiee OAHOM HeTpyOoii OMMOKK U OJTHOTO HE0UeTa,
4. WM SKCTIEPUMEHT MPOBENIEH HE MOJTHOCTHIO;
5. WK B OMIMCAaHUU HAOIIOIEHUI U3 OIBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CAEIIAT HETOJIHBIE.
Otmerka "3" cTaBUTCS, €CIIM YYEHUK:
1. mpaBWIIBHO OTIPENIEIHII eI OMBITa; PA0OTY BBIMOIHSET MIPABIIILHO HE MEHEE YeM HAIMOJIOBUHY, OJTHAKO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPAaBUIbHBIE PE3YJIbTAThI U BHIBOABI IO
OCHOBHBIM, MTPUHIIUIIAATHHO BAKHBIM 33J1a4aM paboThI;
2. uny moa0op 000pyI0BaHMsI, 0OBEKTOB, MATEPHAIIOB, a TAK)KE PAOOTHI O HAYATy OTBITA ITPOBEI C
MTOMOIIBIO YUUTEIIS; WM B XOJI€ IPOBECHHSI OIBITa U U3MEPEHU OBLITN TOMYIICHBI OIIMOKU B OMMUCAHUU
Ha0roIeHuH, (OPMYITUPOBAHUH BHIBOJIOB;
3. OTBIT MPOBOJMIICS B HEPAITMOHATBHBIX YCIOBHSX, UTO MPUBENIO K TIOTYUYEHUIO PE3YIBTATOB C OOJIbIIEH
MOTPENTHOCTHIO; WU B OTUETE OBLIN JOIMYIIIEHBI B OOIICH CIIOKHOCTH HE 00Jiee IBYX OIMTHMOOK (B 3aIMUCAX
€IMHHULI, U3MEPCHUSX, B BEIUUCIICHUAX, TpauKax, TabIuIax, CXeMax, u T.J1.) He MPUHITUIHAIBLHOTO [
JTaHHOM pabOTHI XapakTepa, HO MOBIMSBIINX HA PE3YJIbTAT BHINOIHEHUS;
4. nomyckaet TpyOyro OMOKy B X0OJIe KCTIepUMeHTa (B 00bsCHEHUH, B 0(hOpMIIeHIH PabOThI, B
COOJTI0ICHUH TTPABUJT TEXHUKU O€30MaCHOCTH MPpHU padboTe ¢ MaTepHallaMi U 000PYT0BAaHHEM ), KOTOPast
WCIIPABIICTCS TIO TPEOOBAHUIO YUUTEIIS.
Otmerka "'2" cTaBUTCS, €CIIM YYEHUK:
1. He ompeaen I CaMOCTOSTENIBHO TIeJTh OTBITA; BBIIOJIHMI Pa0OTy HE TIOJHOCTHIO, HE TIOJTOTOBHII HY>KHOE
o0opyoBaHuE U 00bEM BHITIOJTHEHHON YacTH pabOTHI HE MMO3BOJISIET CENIaTh IPABUIBHBIX BBIBOJIOB;
2. WY OTBITHI, U3MEPEHUS], BBIYUCIICHNUS, HAOIIOICHHS POU3BOIUINCH HETPABUIIHHO;
3. wiu B XoJie paboThl U B 0TUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHBIE B
TpeOoBaHUX K oreHke "3";
4. nomyckaet aBe (1 6osee) rpyObie OMTMOKK B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0)OPMIICHUU PabOTHI,
B COOJIIOJICHUH TIPABUJI TEXHUKU 0€30MacCHOCTHU P paboTe ¢ BEIIEeCTBAMU U 000pYAOBaHHEM, KOTOPhIE HE
MO>KET UCIPABUTH JaKe MO TPEOOBAHUIO YUUTEIS.
OneHka caMOCTOSITETbHBIX MMCHbMEHHBIX H KOHTPOJIbHBIX PadoT.

Otmerka "'S" cTraBUTCS, €CIM YYEHUK:
1. BeIONTHMIT paboTy 6e3 OMIMOOK U HEIOUETOB;
2) nmomycTui He O60Jee OJTHOTO HeJoueTa.
Otmetka "4" cTaBHUTCS, €CIM YUEHUK BBITOJHII PaOOTy MOTHOCTHIO, HO JOITYCTHII B HEH:
1. He Gosiee 0THOM HErpyOOii OIIMOKU U OJTHOTO HEJ0UEeTa;
2. unu He OoJiee IByX HEJOUETOB.
Otmetka "3" cTaBUTCS, €CIIM YUYSHUK NMPABUIILHO BBITIOJHUI HE MeHee 2/3 paboThl WK JOITYCTHIT:
1. He Gonee NBYX rpyObIX OLIMOOK;
2. unu He 6oJee oIHOM TpyOOi U OTHON HErpyOOi OIIMOKHU M OJTHOTO HEJ0UYEeTa;
3. wu He OoJee ABYX-TpeX HerpyObIX OmMOO0K;
4. Wy OTHOW HErpyOoOi OIMMOKHY U TPEX HEJO0UYETOB;
5. WK IpH OTCYTCTBUH OIIMOOK, HO MPH HAJTHMYUU YETHIPEX-TISITH HEJOYETOB.
Otmerka "'2" cTaBUTCS, €CIIM YYEHUK:
1. MOTMyCTHIT YMCTIO OMIMOOK M HEJOUETOB MPEBOCXOASIIEE HOPMY, TIPU KOTOPO MOKET OBITh BHICTABIIEHA
omenka "3";
2. WM €CTIU TIPABUIILHO BHITIOTHUII MEHEE MTOJTOBUHBI pA0OTHI.

OueHka BbINOJHEHHUS TECTOBBIX PadoT MO OMOJIOTHH:

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

OunennBanye NPOEKTHOH padoThI 10 0HOJIOTHH




O011ue TpedoBaHUS K NPOEKTHOM padoTe 1o OHOJIOTHH.

Hpe)ICTaBHﬂeMBIﬁ HpOCKT JOJI’)KEH HUMCTHb TI/ITYHI)HI)Iﬁ JIUCT C y1(a3aHI/IeMZ (i)aMI/IJ'II/II/I, HUMECHH, OTYECTBA
WCTIONTHUTENST M PYKOBOAWTENs (ei) MpoekTa, Ha3BaHUE IMPOEKTa, roja HamMcaHUs padoTHI, yKazaHUEM
1esel 1 3a7a4 MPOEKTHON pabOoTHI.

ConeprxaHue MPOEKTHOH pabOTHI T0JKHO BKIIOYATh TAKUE Pa3JIeIibl, KaK:

— BBEIEHHE, B KOTOPOM OOOCHOBBIBAETCS AaKTYaJIbHOCTh BBIODAaHHOW WJIM paccMaTpHUBaeMOU
IPOOJIEMBI;
— MECTO U BpeMs BBIIIOJIHEHUS PaOOTHI;
— KpaTKOE ONHCAaHKE UCTIOIh3YyEMBIX METOJIMK C CCBUTKAMHU HA UX aBTOPOB (€CITM TaKOBBIE HEOOXOIUMBI
1151 pabOTHI MITK MCTIONIb30BANIUCH B HEN ),
— CHCTeMaTU3UpOBaHHbIE, 00pabOTaHHBIE PE3yJIbTaThl HCCIEIOBAHUM;
— BBIBOJIBI, C/ICTIAHHBIC TIOCIIE 3aBEPIICHHS PAaOOTHI HaJl TPOEKTOM;
— MPaKTUYECKOE UCIIOJIb30BAaHUE PE3YJIbTATOB IIPOEKTA;
— colMajibHas 3HAUUMOCTb IIPOEKTA;
— mnpuioxkeHue: Gororpaduu, CXeMbl, YEPTEKH, TepOapuu, TaOIUIBI CO CTATUCTHUECKUMH JaHHBIMU U
T.JI.
Kpurtepun o1leHKH NIPOEKTOB 110 0MOJIOTHU:

— YETKOCTb MOCTABJICHHOM 1M U 3a]1ay;

— TeMaTH4YecKas aKTyaJbHOCTh U 00bEM HCIIOJIb30BaHHOM JTUTEPaTyphI;

— 000CHOBAaHHOCTh BI>I6paHHI)IX MCTOOHUK IJId ITPOBCACHUA HCCHGHOBaHHﬁ;

— IMOJIHOTA PacKpbITUS BEIOPAHHOM TEMBbI IIPOEKTA;

— 00OCHOBaHHOCTH BBIBOJIOB M X COOTBETCTBHE IIOCTABJICHHBIM 3a/auaMm;

— YpOBEHb IMPEJCTABICHHBIX JaHHBIX, MOJYYEHHBIX B XOJE MCCIIEOBAHUS BBIOPAHHOW MPOOJIEMBI
(oOBekTa), ux 00pabdoTKa (IMpu HEOOXOIUMOCTH);

— aHaNW3 NOJYYCHHBIX TaHHBIX;

— Haiuuydue B paboTe BBIBOJA WM MPAKTUYECKUX PEKOMEHIAINT;

— KadyecTBO odopmieHHs paboThl (Hamumuue (oTomMarepuanoB, 3apHUCOBOK, CIIMCKA HCIIOJIB3YEeMOH
JUTEPaTypBhl, TepOAPHBIX MaTEPUATIOB K IPOEKTaM MO OOTaHUKE U T.1.).

K[QI/ITCQI/II/I OLHEHKHU BBICTYIVICHUA JOKJIATINUKA 110 3AIIUTE MPOCKTA:

— 000CHOBAaHHOCTH CTPYKTYPHI JIOKJIA/a;

— BBIWICHEHUE TJIaBHOTO;

— TIOJTHOTA PACKPBITHUS BHIOPAHHOW TEMATHUKH UCCIICIOBAHUS MIPH 3aIIUTE;

— HCIOJB30BaHME HATIJIATHO-MILTFOCTPATUBHOTO MaTepuaa;

— KOMIIETEHTHOCTh, JPYJUPOBAHHOCTH JOKJIaJuuKa (BBICTYIAIOIIET0) W yMEHHE ero OBICTPO
OPUEHTHUPOBATHLCS B CBOECH paboTe MpH OTBETAX HA BOIPOCHI, 33]]aBa€Mble KOMUCCHEH (UJICHAMU SKIOPH
WJIH SKCTIEPTHON KOMUCCHEH);

— YpOBEHb MPEICTABICHHUS MOKJIaJa MO TMPOCKTY (YMEHHE TOJIB30BaThCS TMPH H3JIOXKCHHU JOKIana H
OTBETaxX Ha BOIPOCHI MAaTEpUAIaMH, MOJYYCHHBIMH B XOJI€ HMCCIICOBaHUS), YETKOCTh M SICHOCTh NPHU
OTBETax Ha BCE BO3HUKAIOIIME B XOJ€ JIOKJIAJa BOMPOCHI MO MPOCKTY, UYTO SBISETCS HEOTHEMJIEMBIM
MoKa3arejaeM CaMOCTOSATEIIbHOCTH BBIITOJHEHUSI PA0OTHI 10 BEIOPAHHOM TEME.

Jlutepatypa u cpercTBa o0ydeHus:

[Iporpamma: [Iporpamma o 6uosoruu Jyist o01eoOpa3oBaTeabHbIX KO (cOopHUK bronorus. Paboune
nporpammsl. [Ipenmernas nuaus yueOHUKOB «JInHus sxu3Hm». 10—11 kmaccesr: yue6. mocodue ams
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Kanenoapno - memamuueckoe naanuposanue «bHOJIOI|A, 10 KJIACC»
1 yac B HexeJ10, Bcero 344 (0a30Bblii YpOBEHb)
(YueOnuk: buonorus. O6mast 6uonorus. 10-11 ki1.: yueOHUK 11 00111€00pa30BaTENbHBIX YUPEKICHUHN /
A.A Kamencknii, B.B.Ilaceunuk, A.M.Py61oB: - M., [Ipocsemenne. 2019»)

Homep ypoxka Tema ypoka Homalnee 3aganue K Hara
CIIEIYIOIIEMY YPOKY

1 Kpatkas uctopus pa3BuTHs OMOJIOTHH ml.1
CyIIHOCTb KM3HU U CBOMCTBA KUBOTO. mm. 1.2, 1.3
YpoBHU OpraHHU3aINK KUBON MaTepHUH.
Metoasl 6uoIOTHH

3 HcTopus nzyuenus kinetku. Knerounas m2.1
TEOPHsI

4 XUMHUYECKUH COCTaB KIETKU m2.2

5 Heoprannueckue BelecTBa KIETKU o2.3

6 Opranudeckue BemecTBa kiueTku. OOmmas n2.4
XapakTepucTuka. JIunmuabl

7 Opranunueckue BemecTsa. YrieBosl. benku | m 2.5

8 Oprannueckue Benecta. HykinenHoBsie m2.6
KHCJIOTBI

9 OykapuoTudeckas kierka. [{uromnazma. m2.7
OpraHouisl

10 Knerounoe sa51po. XpoMocoMbl m2.8

11 [TpokapuoTnyeckas KJIeTKa n29

12 Peanuzanus nacneacteenHoit uadopmarmu | m2.10
B KJIETKE

13 Bupycsl m2.11

14 Opranusm - euHOE 11e710€. MHOTO0Opa3ue o 3.1
OpraHu3MOB

15 OOMeH BelecTB U MPEBpaICHUE SHEPTHH. m3.2
DHEpPreTUIeCKuii 0OMEeH

16 ITnactuaeckuii ooMeH. POTOCHHTE3 m3.3

17 Henenne xkinetku. MuTto3 n3.4

18 Pa3mHoOKeHHe: 6ecIoaoe U MoJoBoe m3.5

19 O0pa3oBaHue NOJ0BBIX KJIETOK. Meiio3 3.6

20 Omnno10TBOpEHHE 3.7

21 NunuBuyanbHOE pa3BUTHE OPTAaHU3MOB m3.8

22 Onrorenes venoBeka. PenpoaykTuBHoe m3.9
3JI0pPOBBE

23 I'eHeTuka - Hayka O HACJIEACTBEHHOCTH U n3.10
HM3MEHYHBOCTHU

24 3aKOHOMEPHOCTH HACJIEI0BaHUS. n3.11
MoHoru0puIHOe CKpelMBaHUE

25 3aKOHOMEPHOCTH HACJICAOBAHMUS. m3.12
JurubpuaHoe ckpelBaHue

26 XpOMOCOMHas TEOPHS HACTEICTBEHHOCTH o3.13

27 CoBpeMEeHHbIE MPEJICTABICHUS O T€HE U n3.14
TeHOME

28 ['enetuka nona m3.15

29 W3MeHYMBOCTh: HACJIE/ICTBEHHAS U n3.16




HCHACJICACTBCHHAs

30 ['enetnka u 310pOBbE UEITOBEKA m3.17

31 CeJsex1s: OCHOBHEIE METOIBI U o3.18
JIOCTYKCHHMS

32 buorexHoorus: TOCTHXKEHUA U o3.19
MIEPCICTUBBI Pa3BUTHUS

33-34 Pe3epBHbBIEC YpOKU

(YueOnuk: buonorus. O6mast 6uonorus. 10-11 ki1.: yueOHUK /1 00111€00pa30BaTENIbHBIX YUPEKICHUHN /

Kanenoapno - memamuuecroe nnanuposanue «bHOJIOIAA, 11 KJIACC»

1 yac B Hexeu110, Bcero 344 (0a30Bblil YPOBEHbB)

A.A Kamencknii, B.B.I[laceunuk, A.M.Py610B: - M., [Ipocsemenne. 2019»)

Howmep ypoka Tema ypoxka JlomaiHee 3a1aHue K
CIIEIyIOIIEMY YPOKY

1 Pa3Butne Guonoruu B 14.1
nonapBuHOBCkui nepuoj. Padora K.
JIlunnes

2 OoumonionHas teopus XK. b. 4.2
Jlamapka

3 OposmonionHas teopust Y. Jlapsuna 4.3, 4.4

4 Bua: kpurepuu ¥ CTpyKTypa n4.5

5 [TonmynAnms kak cTpykTypHas entuHuna (i .4.6
BHJIA

6 [Tonynsiuus Kak equHuIa 3Botounn |1 4.7

7 @DaKTOpbI IBOITIOLIMHU mn4.8

8 EctecTBenHsbIit 0TOOD - TI1aBHAS n4.9
JBHKYLIAsi CUJIA 3BOJIIOLUU

9 AJlantanuy OpraHu3MoB K yciioBusM (11 4.10
0oOUTaHUS KaK pe3yJbTaT
€CTECTBEHHOT0 0TOOpa

10 Bunoo6pa3oBanue kak pe3ynbTar n4.11
3BOJIIOLUU

11 MakposBonronus TEeTpajb

12 JlokazarenbcTBa SBOJOLUU n4.13
OpPraHUYECKOTO MHpa

13 Pa3ButHe npencrasiaeHuii o n4.14
MIPOUCXOXACHUHU XKU3HU Ha 3emiie

14 CoBpeMeHHbIE PEACTaBIEHUS O n4.15
MIPOUCXOXKICHUHU KUZHU

15 PazButue xxu3Hu Ha 3emiie n4.16

16 PazButue xxu3Hu Ha 3emie n4.16

17 ['Mnore3sl NpouCcXokACHNS YesmoBeka [m4.17

18 [TonoxxeHue yenoBeka B CUCTEME n4.18
KUBOTHOTO MHUpa

19 OBOJIIOIMS YEI0BEKa n4.19

20 YenoBeueckue pachl m 4.20

21 Opranusm u cpena. Oxonornyeckue o 5.1
(hakTOpBI

22 Abuotuyeckue GakTopbl Cpeibl m5.2




23 buotnueckue GakTopsl cpeapl mS.3

24 CTpyKTypa 3KOCUCTEM ns54

25 [Tumesslie cBsa3u.Kpyrosopor Bemiects | 5.5
Y DHEPIHH B SKOCUCTEMAX

26 IIpyn4ynHBI yCTOMYUBOCTHA U CMEHBI m5.6
9KOCUCTEM

27 BiisiHue yenoBeka Ha 9KOCUCTEMBI ms.7

28 buocdepa - rmobanpHas skocucrema | 5.8

29 PoJib skMBBIX Opranu3MoB B Ouocdepe | 5.9

30 buocdepa n yenosex mS.10

31 OcHoBHbI€ 3K0JI0THYECKHE Tpodaemsbl |1 5.11
COBPEMEHHOCTH

32 [IyTn pemrenns 3KOI0rHYECKUX m5.12
npodseM

33-34 3aKJIIOUUTENbHBIN YPOK




