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INOACHUTEJIbBHAS 3AIINCKA

PaGouyas nporpamma no npeamery «buosiorus » pazpadoraHa B COOTBETCTBHM C:

1. denepanbubiM 3aKk0HOM Ne273-D3 «O6 obpazoBanuu B Poccuiickoit denepanumn» ot 29
nexadps 2012 r.;

2. denepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM CPEIHEro OOIIEero
oOpa3oBaHMs, YTBEPKICHHBIM TMpHKa3oM MUHUCTEpCTBA OO0pa3oBaHHWS W HAYKU
Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 413 (¢ usmenenusmu ot 29.06.2017);

3. OcHoBHOI 00pa3oBaTeNbHON MporpaMMoi cpegHero obmero obpaszoBanuss MbBOY
«CemennukoBckas COIlly;

4. @enepanbHbIM TIEpPEYHEM YYCOHUKOB, PEKOMEHIYEMBbIX K HCIIOJB30BAHUIO TIpU
peaM3alyi UMEIONINX TOCYIapCTBEHHYIO aKKPEIUTAlUI0 00pa30BaTeIbHBIX MPOrpamMm
HAa4YaJbHOTO  OOIIEero, OCHOBHOTO  0O0miero, cpemHero obmero  obOpa3oBaHUS,
YTBEPKJICHHBIM MpukazoM MunHucTepcTBa mnpocseienus Poccuiickoit denepanuu ot
28.12.2018 Ne345.

PabGouass mporpamma cocTaBieHa C Y4eTOoM OO0OpyIOBaHHS LIEHTpa 00pazoBaHUs
€CTECTBEHHO-HAayYHOM HaIlpaBJICHHOCTH «Touka pocray.

Iemn ocBoenusi y4deOHoro mpeamera «buosiorus» Ha ypoBHe cpeaHero o01ero
oOpa3oBaHus.
® conuaiausanus 06yan0H1chs1 KaK BXOXICHUC B MHUP KYJIBTYPbl H COLOHUAJIBHBIX
OTHOIIICHUH, OOecreunBaroliee BKIIOUEHUE Yy4yallUMXCsi B Ty WM UHYIO TPYyNOIy WU
OOIIHOCTP — HOCHUTENsI €e HOpPM, LIEHHOCTEH, OpHUeHTaluii, OCBAUBAEMBIX B IpOIECCE
3HAKOMCTBA C MUPOM JKHBOW ITPUPOJIBI;
e MpuOOIIeHHE K IMO3HABATEIbHON KyJIbType KaK CHUCTEME IMO3HABATEIbHBIX (HAyYHBIX)
LIEHHOCTEH, HAKOIIJICHHBIX 00IIECTBOM B cpepe OMOIOrHUeCKOi HaAYKH.

OO0masi xapakTepucTHKA y4e0OHOr0 npeamera.

OpHo¥ U3 BaKHEHIIHMX 3a/1a4 dTana CpeHero (MOJTHOro) o01ero oopa3oBaHus SBISETCS
MOJTOTOBKAa OOYyYaroImuXcs K OCO3HAHHOMY W OTBETCTBEHHOMY BBHIOOpPY JKM3HEHHOTO U
npodeccuoHansHOro Mytu. O0yJarommecs ITOJDKHBI HAYYUTHCS CaMOCTOSATEIHHO CTABUTH LIETH
U ONpeNeisiTh TyTH WX JOCTH)KCHHS, WCIONIB30BaTh MPHOOPETEHHBIH B IIKOJIC OIBIT
NESTENIbHOCTH B peajbHOM KH3HU, 3a paMKaMu ydeOHOro mpoiiecca. bomibiioit Bkmam B
JIOCTMDKCHHE TJaBHBIX IieJiel cpenHero (MmosiHOro) oOmiero oOpa3oBaHUs BHOCHUT HU3YYCHHUE
OHMOJIOTUH, KOTOPOE MPU3BAHO OOECTIEUUTH:

1) ¢popmupoBaHHe CHCTEMbI OHOJOTMYECKHX 3HAHHI KaK KOMIIOHEHTAa €CTECTBEHHO-HAy4YHOM
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH  OOYYAIOUIMXCS, WX HHTCIUICKTYalbHOE W  HPABCTBEHHOE
COBEpPIIICHCTBOBAaHNE, (POPMUPOBAHNE y HUX T'YMAaHUCTHYECKHX OTHOIICHWUH M IKOJIOTHYCCKU
11eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYJOBO 1A TENbHOCTH;

3) BBIPAOOTKY MOHMMAaHHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH OWOJOTHH, a TaKXKe
dbopMUpOBaHHE OTHOLICHHUS K OMOJIOTMM KaK BO3MOXKHOM oOjactu Oyaymied MpakTUYecKOu
NeSITETTHHOCTH.

[Tomumo »sToro, OuoiorMueckoe oOpa3oBaHWE Ha CTaplied CTYNeHH [PHU3BaHO
00ecreynTh:

* OPHEHTAIINIO B CUCTEME 3THUYECKUX HOPM U IICHHOCTEH OTHOCUTEIHFHO METO/IOB, PE3yIbTATOB H
JTOCTHKEHUI COBPEMEHHON OMOJIOTHYECKON HAYKH;

* pa3BUTHE IMO3HABATEIIBHBIX KAYECTB JIMYHOCTH, B TOM YHCJIE IMO3HABATEIBHBIX HMHTEPECOB K
M3YYEHHUIO 00IINX OMOIOTHYECKUX 3aKOHOMEPHOCTEH U CaMOMY TTPOLIECCY HAYYHOTO MMO3HAHUS;
* OBJIaJICHUE YU4eOHO-TI03HABATEILHBIMH U IIEHHOCTHO-CMBICIIOBEIMH KOMITETEHTHOCTSIMH JITSI
(dbopMUpOBaHUS MMO3HABATEIBHON M HPABCTBEHHOUW KyIbTYpBI, HAYYHOTO MHPOBO33PEHHS, a



TaKkK€ METOJOJIOTHEH OHOJIOTMYECKOrOo OSKCIIEpUMEHTa M DJIEMEHTapHBIMH  METOAaMH
OMOJIOTMYECKUX UCCICIOBAHUIA;

* (opMUPOBaHHE 3KOJOTUUYECKOTO CO3HAHHUA, LIEHHOCTHOI'O OTHOIIEHHUS K >KUBOW MPUPOAE U
YEJIOBEKY.

OcoOeHHOCTh 1enenojiaranus Ha 0a30BOM ypOBHE 3aKIIIOYaeTCs B TOM, 4YTO IENH
OpPUEHTHPOBAHBI Ha (POPMUPOBAHUE Yy ydalIuXcs OOIIEeH KyJIbTyphl, HAY4HOTO MHPOBO33PEHHS,
MCIOJIb30BaHNE OCBOCHHBIX 3HAHUI U YMEHHI1 B IOBCEIHEBHON KU3HHU.

Taxum o0pa3oM, 6a30BbIil ypOBEHb CTaHIapTa OPUEHTUPOBAH Ha (POpMHUpOBaHUE OOIIEH
OMOJOTrHYEeCKON TPAaMOTHOCTH M Hay4YHOTO MHUPOBO33PEHMSI yUalIUXCs. 3HAHUS, [TOJyYeHHbIE Ha
ypoKax OMOJIOTHH, TOJKHBI HE TOJIBKO OMPEAETUTh OO KYIbTypHBIH YPOBEHb COBPEMEHHOTO
YyelloBeKa, HO M OOeCHeuuTh €ro aJeKBaTHOE IOBEIEHHWE B COBPEMEHHOM MHpE, IIOMOYb B
peanbHOM KU3HU. B cBsA3M ¢ 3TUM Ha 6a30BOM ypOBHE 0C000€ BHUMAHHUE YJIEIIEHO COJEPKAHHMIO,
peanu3yronieMy r'yMaHU3aluio OMOJIOTHYecKoro 00pa3oBaHusl.

Nzyuenne kypca «buonorusi» B 10—11 kimaccax Ha 6a30BOM ypOBHE OCHOBBIBACTCS Ha
3HAHUAX, MOJYUYEHHBIX YYaIMMHUCS B OCHOBHOHM IIKOJIE, U HAampaBieHO Ha (HOpMHUpPOBaHHE
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS], LIEHHOCTHBIX OPUEHTALUH, IKOJOTUYECKOTO MBIIIICHUS
U 3I0pOBOro o0Opa3a »H3HH, HAa BOCIHTAHHWE OEPEKHOTO0 OTHOIIEHHUS K OKpYXKallleh cpese.
MMeHHO mO3TOMY, Hapsly C OCBOEHHEM OOLIEOMOIOrMYECKUX TEOpUHM, U3YUYEHUEM CTPOEHUS
OMOJIOTUYECKUX CHUCTEM Pa3HOr0 paHra CYIIHOCTH OCHOBHBIX OHOJOTMYECKHX IPOLECCOB, B
IIporpaMMe yJIeJI€HO CEpbe3HOE€ BHUMaHUE BO3MOKHOCTH HUCIIOJIb30BAHUS MTOJIyYE€HHBIX 3HAHUN B
MOBCEIHEBHOM KU3HU IS pelieHus npukinaaubix 3agad. [Ipodunaktuka CIIM/a; nocnencreus
BJIMSIHUSL QJIKOTOJIsl, HUKOTHHA, HAPKOTHMUYECKUX BEIIECTB HAa PA3BUTHUE 3apOJbllla YEJIOBEKa;
BIIMSTHUE MYTareHOB Ha OpPraHU3M YelIOBEKa; HAaclleJICTBEHHBIC OOJIE3HU YeIOBEKa, UX MPUIUHBI
U [poQUIAKTHKA; MEJUKO-TEHETUYECKOE KOHCYJIbTUPOBAHME; BIUSHUE 4YeJIOBEKa Ha
9KOCUCTEMBI; TJI00albHBIE HSKOJIOTHMYECKHE MpOOJIIeMbl W IMYTH HX PEIHICHUS;, MOCIEACTBHI
JIESITEIbBHOCTH YeJIOBEKa JUISl OKpY’Kalolllel Cpelibl; MpaBuja MOBEJCHUS B IPUPOJIHON cpene;
OXpaHa MPUPObl U PAllMOHAIBHOE UCTIOIb30BAaHUE MPUPOTHBIX PECYPCOB — 3TU U APYTrUe TEMbI
IIOMOT'YT CETOJIHSAIIHUM IIKOJbHUKAaM KOPPEKTHO aJalTHPOBATHCS B COBPEMEHHOM OOLIECTBE U
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUSI B COOCTBEHHON KHU3HH.

Jlnis moBbIIIEHUsT 00pa30BaTEIbHOIO YPOBHS U MOIYYEHHUS HABBIKOB IO MPAKTUYECKOMY
UCIOJIb30BaHUIO OJYYEHHBIX 3HAHUN B paboyeil mporpamme MpeycMOTPEHO BBINOJIHEHHE psijia
7a00paTOPHBIX M MPAKTHUUECKUX padOT, KOTOpbIE MPOBOISATCS IOCIE COOTBETCTBYIOIIETO
MHCTPYKTaXXa M O3HAKOMJICHHS y4allluXcs C MpaBWJIaMH TeXHUKH Oe3omacHOCTH. [IpoexTHas
NEeSTeIbHOCTh M y4dacTHME€ B  JHUCKYCCUSIX, OpraHu3alys BBICTABOK W COBMECTHas
uccienoBareabekas paboTa ciocoOCTBYIOT (POPMHUPOBAHNIO KOMMYHUKATUBHBIX HABBIKOB.

B nanHo#t pabGoueil mporpamme IpenycMaTpUBaeTCsl pa3BUTHE BCEX OCHOBHBIX BHJIOB
NeSITebHOCTH, TPEACTABICHHBIX B MpOrpaMMax Jjisi OCHOBHOTO obuiero oopaszoBanus. OmHaKo
CoJIepKaHue TporpamMM JUisi cpefHel (TOJTHOM) IIKOJIBl UMEET OCOOCHHOCTH, OOYCIIOBIEHHBIE
KaK TpeAMETHBIM COJEp’KaHHEM CHCTEMbI CpelHero (IOoJHOro) ooero odpa3oBaHus, TaK U
BO3PACTHBIMU OCOOEHHOCTSIMU 00YJarOIINXCsl.

B crapmeM mnOgpOCTKOBOM BO3pAacTe€ BEAYIIYKD POJb HIPAET JEATEIBHOCTh 110
OBJIAJICHUIO CUCTEMOI HAayYHBIX MOHSTHIA B KOHTEKCTE MPEIBAPUTEIILHOTO MPOPECCUOHATBHOTO
CaMOoOTIpe/Ie/IeHUsl. YCBOGHUE CHUCTEMbl HAy4YHBIX TMOHATHA (OPMHpPYET THUI MBIIUICHUS,
OPUEHTHUPYIOLINI MOIPOCTKA Ha OOIIEKYIbTYpHbIE 00PA3I[bl, HOPMBbI, FTAIOHBl B3aUMOECHCTBHS
C OKPY)XaIOUIMM MHPOM, a TaK)K€ CTAaHOBUTCS HCTOYHMKOM HOBOTO THIA IO3HAaBaTEIbHBIX
MHTEpECOB (HE TOJBKO K (pakTamM, HO W K 3aKOHOMEPHOCTSM), CPEACTBOM (OPMHUPOBAHUS
MHUPOBO33PEHUS.

B 10 xe Bpems Bo3pacT 15—17 neT — 3T0 nmepuoj NOAPOCTKOBOTO KpU3UCa, KOTOPBIN
CBS3aH C PAa3BUTHEM CAMOCO3HAHHS, YTO BIUSET Ha XapakTep y4dyeOHOW naedrenbHOCTH. Jlis
CTapIIUX TMOAPOCTKOB MO-TIPEXKHEMY aKTyallbHa y4yeOHas JedTelbHOCTb, HAIpaBieHHas Ha
camopa3BUTHE U caMooOpa3oBaHHe. Y HHX HPOAOKAIOT pPa3BUBATHCA TEOPETHUECKOE,
dopmanbHOE U pedIeKCHBHOE MBIIUIEHUE, CIIOCOOHOCTh PacCyAaTh T'MIIOTETUKO-



JNENyKTUBHBIM ~ CIOCOOOM, aOCTPakTHO-JIOTMYECKH, YMEHHE OIEepUpOBaTh TMIIOTE3aMHU,
peduiekcusl Kak CIIOCOOHOCTh aHAIM3UPOBATh U OICHUBATh COOCTBEHHBIC MHTEIUICKTYyalbHBIC
oIepaluu.

[IcuxomoruyeckuMu  0COOEHHOCTSIMU HOJPOCTKOBOTO  BO3pacTa SBJISIIOTCS
LeJIeNolaraHie ¥ NOCTPOSHUE JKU3HEHHBIX IIAHOB BO BPEMEHHOM IEPCIIEKTUBE, T. €. HauboJee
BbIpa)kK€Ha MOTHUBAIIMSI, CBA3aHHAs ¢ Oyayliel B3pOCIon KU3HbI0. B 3TOM Bo3pacTe pa3BuBaeTcs
CIOCOOHOCTh K CaMOCTOSATENbHOMY IUIAHUPOBAaHUIO Y4YeOHOW JEsATEeIbHOCTH, I[OCTPOEHHIO
cOOCTBEHHOI 00pa30BaTENbHON TPACKTOPHH.

OCOOEHHOCTBIO MOJPOCTKOB SIBJIACTCSI IMOCTENEHHBI OTXOA OT MPSIMOIO KOIMMPOBAHUS
OLIGHOK B3pPOCIBIX K CaMOOILIEHKe, Bce OoiblIas oOmopa Ha BHYTPEHHHE KpPUTEPUH.
[IpencraBienus, Ha OCHOBAaHUU KOTOPBIX Y MOAPOCTKOB (POPMUPYIOTCS KPUTEPUU CAMOOLICHKH,
npuoOperaloTcss B XOA€ O0CO00H JedaTenbHOCTH — camorno3HaHus. OCHOBHOM (opmoit
CaMOIIO3HAHUS MOAPOCTKA SIBJISETCS CpaBHEHHE ce0s C JAPYrMMH JIIOJBMHU: B3POCIBIMHU,
cBepcTHUKamMH. [loaTomy Oosbllloe 3HAYeHME HAa JaHHOM JTane OOydYeHHs HUMEIOT
CaMOCTOSTENIbHbIE TBOPUECKUE pabOThI, 103BOJIAIOLINE NOIPOCTKY
IPOSIBUTH U PA3BUTh CBOM CIIOCOOHOCTH.

OnHO M3 HOBOOOpa3oBaHUM MOAPOCTKOBOIO BO3pacTa — YYBCTBO B3pOCIOCTH,
BKIIIOYCHHE BO BIIOJIHE B3POCIYI0 HHTEUICKTYalbHYIO JAEATEIbHOCTh, KOTJa IOAPOCTOK
UHTEpecyeTCss ONpeAeieHHOM o0JIacThbl0 HAayKd WIM HCKYCCTBA, TINIyOOKO 3aHUMasCh
camooOpa3oBaHreM. BaxxHeiilee 3HaYeHHE B ATOT NEPUOJ] MPUOOPETAaeT KOMMYHUKATHBHAS
nesTenbHocTb. OOLasch B MEPBYIO O4Yepelb CO CBOMMU CBEPCTHMKAMM, IMOAPOCTOK IOJIyyaeT
HEoOXoauMBbIe 3HAaHUS O XU3HH. OYEeHb BaXHBIM ISl TOAPOCTKA SIBISICTCS MHEHHE O HEM
IpyNIbl, K KOTOPoi OH npuHaanexkuT. CaM (akT NpUHAICKHOCTH K ONPEIENICHHON TpyIie
NpUIAEeT €My JIOTIOJHUTENIbHYI0 YBEpeHHOCTh B cebe. llonokeHne moapocTka B Tpymme, Te
Ka4yecTBa, KOTOpble OH MPUOOpETaeT B KOJUIEKTUBE, CYILECTBEHHBIM 00pa3oM BIMSIOT Ha €ro
MIOBEJICHUECKUE MOTHBEI.

Bce 3T 0COOEHHOCTH MOAPOCTKOBOTO BO3pacTa YYTEHB MNpPH (OPMYITHPOBAHUHU
Pa3IMYHBIX TUIOB 33JaHUN B Y4€OHO-METOANIECKOM KOMILJIEKCE I10
O6MOoJIOTHH, peaTn3yoLeM JaHHYI0 pabouyro porpaMmmy.

Mecto yuyeOHoro npeavera B YueoHom miiane MBOY «CemennukoBckasa COLI».

«buonorusi» u3yyaercs Ha ypoBHE CpeJHEro o0Iiero o0pa3oBaHus B KauecTBE y4eOHOIO
npenmera B 10-11-x kmaccax. [Iporpamma paccunrtana Ha 68 yacoB mo ydeOHOMY 1uiany (1 vac
B HEJIENI0). YPOBEHb U3yUeHHUs YI4€OHOr0 MaTepurana - 0a30BBIi.

VY4eOHblil npenMeT «bUOoIOrHs» OTHOCUTCS K MpenMeTHO obnactu «EcTecTBeHHBIE HAyKH»
(BXOAMT B YHUCJIO Y4YEOHBIX NPEAMETOB MO BBHIOOPY M3 00s3aTENbHBIX NMPEAMETHBIX 00JacTei,
JIOTIOJTHUTEIBHBIX y4eOHBIX IMPEeIMETOB, KYpCOB IO BBIOOPY OOMIMX JJIi BKJIIOUEHHUS BO BCe
yueOHbIE TUIaHBI).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

JInuHoCTHBIE pe3yJIbTAThI.

-peanu3any  ITHYECKUX YCTAHOBOK 10 OTHONIEHUIO K OHOJOTUYECKHUM OTKPBITHSM,
WCCJICIOBAHMSIM U UX PE3yJIbTaTaM;

-IPU3HAHUS BBICOKOHM IIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUSIX, 3/I0POBbS CBOETO M APYTUX
JFO/IeH, pealTn3aliiil YCTaHOBOK 3JI0POBOTO 00pa3a KU3HH;

-OpMUPOBAHHOCTHU MTO3HABATELHBIX MOTHBOB, HAIIPABIEHHBIX HA IMOTYYEHHE HOBOTO 3HAHHUS B
00J1acTH OMOJIOTHH B CBSI3H C OyayIiei mpodeccuoHaIbHOM NeITeIbHOCTHIO I OBITOBBIMU
npo0biieMaMu, CBSI3aHHBIMH C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbSI U DKOJIOTUYECKOM
0e30macHOCTH

MertanpeaMeTHble pe3yJibTaThl.



-OBJIa/ICHHE COCTABIISIOUIMMH HCCIIEI0BATENbCKON U TPOEKTHOM 1eATEIbHOCTH, BKIIIOYast
YMEHUS BUJIETh MPOOJIEMY, CTABUTh BONIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh ONPEICICHUS
HOHATHUH, KI1accu(puUUpoBaTh, HAOIIO1ATh, IPOBOIUTH SKCIIEPUMEHTBHI, 1€JIaTh BHIBOJIbI U
3aKIJIIOYCHUS, CTPYKTYPHUPOBATh MaTepHuall, 0OBbsICHITH, JOKA3bIBaTh, 3AIIMIIATH CBOU HJIEH;

- yMeHue paboTaTh ¢ pa3HbIMU UCTOUHUKAMHU OMOJOrMYECKONH HHPOPMALUHU: HAXOIUTh
Ononorn4e6cKyro HHPOPMAIMIO B PAa3IMYHBIX HCTOYHUKAX ( TEKCTe yueOHUKA, HAy4HO-
HOIYJISIPHOM JUTEeparype, OMOJOrMUECKUX CI0BapsAX U CIPAaBOYHHUKAX ), aHAIIM3UPOBATh U
OLIEHUBATh MH(POPMAIINIO, TPEOOPA30BBIBATH HHPOPMAIUIO U3 OJHOM (HOPMBI B IPYTYIO;

- C1IOCOOHOCTh BBIOMPATh LIEJIEBBIE M CMBICIOBbIE YCTAHOBKH B CBOUX JIEHCTBUAX U MOCTYIIKAX
110 OTHOLIEHMIO K KMBOM MPUPOJIE, 30POBbIO CBOEMY U OKPYKAIOILIUX;

- YMEHHUE aJIeKBaTHO UCII0JIb30BaTh PEUYEBbIE CPEACTBA Ul AUCKYCCUU U apIyMEHTAIMH CBOCH
MO3UIMH, CPABHUBATh PAa3HbIE TOUKH 3PEHUS, ApIYMEHTUPOBATh CBOIO TOUKY 3PEHMSI, OTCTaNBaTh
CBOIO MTO3ULIHIO.

IIpeaMeTHbIe pe3yJIbTaThI.

«BBINYCKHUK HAYYHUTCH — 0230BbIii YPOBEHb)

— packpbIBaTh Ha IMpUMEpax pojib OMONOTHU B (POPMUPOBAHUM COBPEMEHHON HAaydyHOU
KapTUHBI MUPA U B IPAKTUYECKOM EATEIBHOCTH JIIOJEH;

— MOHUMATh M ONMCHIBATH B3aUMOCBS3b MEXIY €CTECTBEHHBIMH HayKaMu: OuoJioruei,
(¢u3KKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBSI3b IIPUPOIHBIX SBJICHUH;

— TIIOHMMaTh CMBICI, pa3auyaTb M  ONHUCHIBATb CHCTEMHYK CBS3b  MEXIY
OCHOBOITOJIATAIONIMMH OMOJIOTHYECKUMH TIOHSTHSAMHU: KIJIETKA, OpPraHu3M, BHUJ, JKOCHCTEMA,
ouocdepa;

— HCIIOJIb30BaTh OCHOBHBIC METOJIBI HAYYHOTO IO3HAHUS B YUEOHBIX OHMOIIOTHYECKHUX
UCCIIEIOBAHMSIX, IPOBOAUTE IKCIIEPUMEHTHI 10 U3YUEHUIO OMOIOTNYECKUX OOBEKTOB U SIBJICHUH,
OOBSICHATB PE3yNIbTAThl 3KCIIEPUMEHTOB, aHATM3UPOBATh UX, (POPMYIUPOBATH BHIBOJIBI,

— (opmynupoBaTb TI'MIIOTE3bl HAa OCHOBAHUU MPENJIOKEHHOM OHOIOrHYecKoi
UH(OPMALIMU U TIPEJIaraTh BapUaHTHI IIPOBEPKU TUIIOTE3;

— CpaBHMBATh OMOJIOTHUECKUE OOBEKTHI MEX1y COO0OM MO 3alaHHBIM KpUTEpPUIM, AeaTh
BBIBOJIbI K YMO3AKJIFOUEHHS Ha OCHOBE CPAaBHEHUS;

— 000CHOBBIBaTh €IMHCTBO XMBOW M HEKUBOM NMPHUPOJIBI, POACTBO JKUBBIX OPTaHU3MOB,
B3alMOCBSI3M OPraHU3MOB M OKpY>Karolleil cpeibl Ha OCHOBE OMOJIOTMYECKUX TEOPUHL;

— IPUBOJUTH MPUMEPHI BELECTB OCHOBHBIX I'PYII OPraHUYECKUX COECIMHEHUHN KIIETKH
(OenKoB, KUPOB, YIIIEBOIOB, HYKJICMHOBBIX KHCIIOT);

— pacro3HaBaTh KJIETKU (IPOKApPUOT U DYKApPUOT, PACTEHUH U KUBOTHBIX) 110 ONHCAHMUIO,
Ha CXEMaTHYECKUX HM300pa’KEHUSX; YCTAHABIMBATh CBS3b CTPOEHHUS U (YHKIIMI KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT000pa3ne KIETOK;

— pacno3HaBaTh MOMYJSALUIO U OMOJOrMYECKUN BUJ [0 OCHOBHBIM IPU3HAKAM;

— ONHUCHIBATh (DEHOTUI MHOTOKJIETOUHBIX PACTEHUI U )KMBOTHBIX 110 MOP(OIOTHIECKOMY
KpUTEPUIO;

— 00BSACHATH MHOT0OOpa3ue OpraHu3MOB, IPUMEHSIS SBOIOLIMOHHYIO TEOPHIO;

— KJIacCU(pUIIMPOBaTh OMONIOrMYecKre 0OBEKThl HA OCHOBAHUU OJHOTO MJIM HECKOJIBKUX
CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHMS, CIIOCOOBI BIXaHHUS M PAa3MHOXKEHHS, OCOOCHHOCTH
pa3BUTHSA);

— 00BSACHATH IPUUUHBI HACIIEICTBEHHBIX 3a00JIeBaHUIi;

— BBISIBJISITH U3MEHYUBOCTh Y OPraHU3MOB; OOBSCHATH MPOSBICHUE BUI0OB U3MEHYMBOCTH,
UCIIOJIb3YS 3aKOHOMEPHOCTH U3MEHYMBOCTH; CpPaBHMBATh HACJIEJICTBEHHYO u
HEHACJIEJICTBEHHYIO U3MEHUNBOCTD;

— BBIBIATH Mopdosiorndyeckue, (U3MOJOTHUECKUE, IOBEIEHUYECKUE aJlanTaluu
OpPraHU3MOB K Cpejie 0OMTaHus U IEUCTBUIO SKOJIOTHUECKUX (aKTOPOB;

— COCTaBJISITh CXEMBbI IIEPEHOCA BEIIECTB U PHEPTUHU B IKOCHCTEME (IIeTIH TUTaHUS);

— TPHUBOJUTH JI0OKA3aTelIbCTBA HEOOXOIMMOCTH COXpaHEHHs Ouopa3zHoOOpaszusi AJis
YCTOMYMBOTO Pa3BUTHUS U OXPAHBI OKPYKAIOLIEH Cpebl;



— OLIEHUBATh JIOCTOBEPHOCTb OMOJIOrMYECKONM WH(POPMALMU, MOTYYEHHOHW W3 pa3HbIX
UCTOYHUKOB, BBIACTATh HEOOXOAMMYIO HH(GOpPMAIMIO JUIS HCIOJb30BaHUS €€ B y4eOHOM
JESITeIbHOCTH U PELICHUH NIPAKTUUECKUX 3a]a4;

— MpPEJCTaBIATh OMOJOrMYECKYI0 MH(QOpPMALMI0 B BUAE TEKCTa, TaOIMIbI, Ipaduka,
JarpaMMbl 1 JIeJ1aTh BBIBO/IbI HA OCHOBAHUU NIPE/ICTABICHHBIX JaHHbIX;

— OIIGHUBATh POJIb JOCTH)KEHUI T'€HETHKH, CEJECKIHNH, OMOTEXHOJIOTHU B MPAKTUYECKOM
NeSITEIbHOCTH YEJIOBEKA U B COOCTBEHHOM KU3HU;

— OOBSICHATH HEraTUBHOE BJIMSHHUE BEIIECTB (QJKOTOJI, HUKOTHHA, HAPKOTUYECKHUX
BEIIIECTB) Ha 3apO/IbIILIEBOE PA3BUTHE YEIOBEKA,;

— OOBSACHATH MTOCTICICTBUS BIUSHHS MyTareHOB,;

— 00BACHATH BO3MOKHBIE IPUUMHBI HACIIEICTBEHHBIX 3a00JI€BaHUI.

BbinyckHUK Ha 62a30BOM YPOBHeE MOJYYUT BO3MOKHOCTH HAYYHTHCS !

— JlaBaTb Hay4yHOe OOBsACHEHHE OMOJIOTMYECKMM (aKTaMm, IpoleccaM, SBICHHUAM,
3aKOHOMEPHOCTSIM, UCIOJIb3Ysl OMOJIOrMUECKHE TEOPUH (KIETOUHYIO, IBOJIOLIMOHHYIO), YUEHUE O
6uocdepe, 3aKOHbI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUUBOCTH;

— XapaKTepH30BaTh COBPEMEHHBIC HAIPABJICHUS B Pa3BUTHH OHMOJIOTHH; OMHCHIBATH UX
BO3MOYKHOE HMCII0JIb30BaHUE B IIPAKTUYECKOH 1eATEIbHOCTH;

— CpPaBHUBATH CIIOCOOBI ICJICHUSI KJIETKU (MUTO3 M MEHO03);

— pemiaths 3a7ayd Ha noctpoeHue ¢parmenra Bropoit nenu JHK no mpemioxeHHOMY
¢parmenty nepsoit, uPHK (MPHK) no yuactky /IHK;

— pelaTth 3a/a4d Ha OIpeAeieHHEe KOJIMYECTBA XPOMOCOM B COMATUYECKUX U IMOJIOBBIX
KJIETKaX, a TAK)KEe B KJIETKaX Iepes HayajioM JiejeHus (Meio3a Uil MUTO3a) U 110 €ro OKOHYaHUU
(JU1s1 MHOTOKJIETOYHBIX OPTaHU3MOB);

— pemaTh TEHETHYECKUE 3a7adyd Ha MOHOTHOPUIHOE CKPEIIMBAHHE, COCTABISATH CXEMBI
MOHOTUOPUJHOTO CKpELIUBaHMs, HPUMEHSISI 3aKOHbl HACJIEJICTBEHHOCTH M  HUCHOJIb3Ys
OHMOJIOTUYECKYIO TEPMHHOJIOTHIO U CUMBOJIUKY;

— YCTaHaBJIMBaTh TUIl HACJEIOBaHMUSA W XapaKTep NPOSBIECHUS NMPU3HAKA MO 3aJaHHOU
CXEM€ POJOCIOBHOM, IPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH;

— OLECHMBAaTh pE3yJIbTaThl B3aUMOJICWCTBUS UEJOBEKA M OKpYXKAIOLIeH cpenpl,
IPOrHO3MPOBATh BO3MOXKHBIE TMOCIEACTBHS JIEATENIBHOCTH YEJIOBEKa JUIsl CYIIECTBOBAaHUS
OTJENIbHBIX OMOJIOTHYECKUX OOBEKTOB U LIEIBIX TPUPOAHBIX COOOIIECTB.

COJAEPKAHUE ITPEIMETA

Paznen 1 BUOJIOTUSA KAK HAYKA. METOJAbI HAYUYHOT' O ITIO3HAHMUS (3 1)

Tema 1.1 KPATKAA WCTOPUA PA3BUTUA BUOJIOTUU. — CUCTEMA
BUOJIOTMYECKUX HAVK

OObexT u3yueHus: 6monoruu — >xuBas npuponaa. Kparkas ucropus pazsurus Ouosoruu. Ponp
OMOJIOTUYECKUX TEOpHil, ujaeH, rumnore3 BHOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
cuctembl Mupa. Crucrema OMONIOrMYECKUX HayK.

Tema 1.2 CYIIHOCTDH 1 CBONCTBA XXHWBOT'O. YPOBHU OPI' AHU3AITVIM 1 METO/IbI
[TO3HAHUMA )KMBOU ITPUPO/IbI

CymnHocts kHu3HU. OCHOBHBIE CBOWMCTBA >KMBOM Martepud. JKuBas npupoAa Kak CI0XHO
OpraHMU30BaHHAasl UEPAPXUYECKAs CUCTEMA, CYILECTBYIOIIAs B

IPOCTPAHCTBE M BO BpeMeHH. buonormueckue cuctembl. OCHOBHbIE YPOBHM OpraHU3alldd
JKUBOU Marepuu. MeTobl MO3HAHUS KUBOU IIPUPOJIBI.



Paznen 2 KJIETKA (11 yacoB)
Tema 2.1 UICTOPUS U3YUEHU S KJIETKU. KJIIETOUHAS TEOPUA

PazButne 3nanmii o kierke. Paboter P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P.
Bupxosa. Kierounas reopus M. lIneinena u T. llIBanna.

OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM Teopuu. Poib KiIeTOYHOM Teopuu B
(opMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KaPTUHBI MUDA.

Tema 2.2 XUMUYECKUI COCTAB KJIETKH

EnuHCTBO 3JIEMEHTHOIO XMMHUYECKOTO COCTaBa KMBBIX OPraHU3MOB KaK JOKa3aTEIbCTBO
€MHCTBA MPOUCXOKICHHS KUBOU MPpHUPoabl. OOLUTHOCTH KUBOM U HEKHUBOM MPUPOJIBI HA YPOBHE
XAMHYECKHUX 3JIEMEHTOB. OpraHoressi, MAaKpO3JIEMEHTHI, MHKPOIJIEMEHTHI,
YJIBTPAMHUKPOIJIEMEHTHI, UX POJIb B XKU3HEIEATEIbHOCTH KIETKU U opranu3Ma. Heopranmueckue
BemecTBa. Bojga kak KonbiOenb BCEro IKMBOTO, OCOOEHHOCTHM CTPOCHUSI M CBOWCTBA.
MuHepanbHbie COJIM. 3HAUEHHE HEOPTAHUYECKUX BEILIECTB B )KM3HU KIJIETKH U OpraHu3ma.

Opranuueckue BEUIECTBA —  CJOXHBIE  YIVIEPOACOJEpKAIIUEe  COCAUHEHUS.
HuskoMounekyinsipHble U BBICOKOMOJIEKYJIIPHBIE OPIraHUYECKUE BEIIECTBA.

Jlunuasl. YriaeBoapl: MOHOCaxapubl, nojucaxapuibl. benku. HykiieMHOBBIE KHCIIOTHI:
JHK, PHK. VYaBoenme wmomnekynsl JIHK B knerke. IlpuHuunuaneHOe CTpoeHHUE U POib
OPraHMYECKHX BEUIECTB B KIIETKE U B OPraHU3ME YEIIOBEKA.

Tema 2.3 CTPOEHUE DYKAPUOTHUYECKOM U ITPOKAPUOTHYECKOM KJIETOK

Knerounass memOpana, umuTomiasma, sapo. OCHOBHBIE  OpraHOWABI  KJIETKHU:
SHJOIIa3MaTHYeCcKasl CeThb, ammapaT [ odbIKH, JH30COMBI, MHTOXOHIPUHU, TUIACTHBI,
pI/I6OCOMBI. CDYHKHI/II/I OCHOBHBIX YacTel U OpraHoOna0B KJICTKH. OCHOBHBIE OTJINYHS B CTPOCHUU
KUBOTHOW M PpAcCTUTEIbHON KIETOK. XpOMOCOMBI, UX cTpoeHue U ¢yHkiuu. Kapuotur.
3HaueHue MOCTOSHCTBA YKCIa U (POPMBI XPOMOCOM B KJIETKaX.

[Tpokapuornueckas kierka: popma, pazmepsl. PacripocTpanenue u 3HaueHue 0akTepuii B
npupoze. CTpoeHne 6akTepuaIbHON KIETKH.

Jlabopamopuvie u npakmuueckue pabomul
CpaBHEHHE CTPOEHHUS  KIJIETOK pacTeHud U >KUBOTHBIX.
IIpuroroBneHue U ONMCaHNE MUKPOIIPENAPATOB KIETOK PACTECHUM.

Tema 2.4 PEAJIU3AIIS HACJIEJICTBEHHON MTHO®OPMAIIVH B KJIETKE

JIHK — Hocurtens HacieACTBEHHOM HMH(popManuu. ['eHeTH4ecKuil KoJ, ero CBOWCTBA.
I'en. buocunres Genka.
Tema 2.5BIPYCbI

Bupycel — Heknerounas ¢opma xku3HH. OCOOEHHOCTH CTPOEHHUS M PA3MHOXKEHUS.
3HaueHue B MPHUPOJE M KU3HU deloBeka. Mepbl NpodUIaKTHKN paclpOCTPaHEHUsT BUPYCHBIX
3aboneBanuil. [Ipodunaxtuxa CITN/da.

Paznen 3 OPITAHU3M (20 uacoB)
Tema 3.1 OPTAHU3M — EJIMHOE HEJIOE. MHOI'OOBPA3UME XNBbIX OPTAHU3MOB

Mmuoroo6pasue opranu3mMoB. OTHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. Komorun
OJHOKJIETOYHBIX OPraHU3MOB.



Tema 3.2 OBMEH BEHIECTB U ITPEBPAIIIEHUE DHEPT' M

DHepreTdeckuii  OOMEH — COBOKYIHOCTh PEaKIMi PACIICIUICHUS  CIOXKHBIX
opraHuyeckux BemecTB. OCOOEHHOCTH PHEPreTHUECKOro oOMeHa y rpuboB U OakTepuil.

Tunel muranus. ABToTpodsl U reTepoTpodnl. OcobeHHOCTH OOMEHa BEIIECTB Y
JKUBOTHBIX, pacTeHul u O0akTepuid. [Inactuyeckuii oOmMeH. DoTOCUHTES.

Tema 3.3 PASMHOXEHUE

Jenenue kietku. MHUTO3 — OCHOBa pOCTa, pereHepaluy, pa3BUTHUA U OECIOIOro
pasMHOXKeHus1. PasmHokeHue: Oecrionoe u nojaoBoe. THIbl 0ecronoro pa3MHOKEHHUS.

[TonoBoe paszmuoxkeHue. OOpa3oBaHUE TOJOBBIX KJIETOK. Meiio3. OmiogoTBOpeHUE y
JKUBOTHBIX M pacTeHuil. buonornueckoe 3HaueHUe OmIOA0TBOpEHUs. VICKyCCTBEHHOE OIBUICHUE
y PaCTeHUI U OILIOIOTBOPEHHE Y )KUBOTHBIX.

Tema 3.4 UHINBUAY AJIBHOE PA3BUTUE OPI'TAHN3MOB (OHTOI'EHE3)

[Ipsimoe u HempsiMoe pa3BUTHE. DMOPHUOHAIBHBI M MOCTIMOPHOHANBHBIA TEPUOJIbI
pasButus. OCHOBHBIE 3Tallbl SMOpUoreHesa. [IpyunHel HapylIeHU pa3BUTUSL OpraHU3Ma.

OntoreHe3 uyenoBeka. PempoayKTUBHOE 30pOBbE; €ro 3HAa4YeHHE s OyayIIux
nokosieHuil monei. [locnencTBust BIMSHUS aJIKOroJisd, HUKOTHHA, HAPKOTUYECKUX BELIECTB Ha
pa3BUTHE 3apO/biia yenoBeka. [lepropl mocTaMOPUOHAIBHOTO Pa3BUTHSL.

Tema 3.5 HACJIIEACTBEHHOCTDH 1 UBMEHUYHMBOCTb

HacnencTBeHHOCT, M M3MEHUMBOCTh — CBOICTBa opraHu3ma. ['eHeTnka — Hayka o
3aKOHOMEPHOCTSAX HACIEJACTBEHHOCTH W M3MeH4YuBOCTH. ['. MeHaenb — OCHOBOMOJOXKHHUK
TeHeTUKU. 3aKOHOMEPHOCTH HacleloBaHus, ycTaHoBieHHble I'. Menaenem. MoHorudpuanoe
ckpemmBanue. [lepBroiil 3akoH MeHaenss — 3aKk0oH JOMUHUpPOBaHuA. Bropol 3akoH Menaens —
3aKOH pacHielyieHusl. 3aKOH YHUCTOTHI ramer. JuruOpuaHoe ckpemmuBaHue. TpeTwii 3akoH
MeHnnmenss — 3aKkOH HE3aBUCHUMOTO HACIEIOBaHUA. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
XpomocoMHast ~ Teopust  HaciencTBeHHOCTH.  ClLEIUIeHHOe  HacleJOBaHUE  IPU3HAKOB.
CoBpemeHHbIE TpENCTaBICHUSI O T'eHe M TreHome. BsaumopeiictBue reHoB. ['eHeruka mnona.
[TonoBsle xpomocombl. CLEMIEHHOE C MOJIOM HacleAoBaHUE. 3aKOHOMEPHOCTU W3MEHYMBOCTH.
HacnenctBenHass w HeHAcneJACTBEHHas W3MEHUYMBOCTh. Moau@uKalMoHHAas W3MEHYHUBOCTD.
KomOuHaTuBHass ¥ MyTallMOHHas HM3MEHYMBOCTh. Mytanuu. Tumbl myranuil. MyrtareHHbIe
dakTophl. 3HaUYE€HHWE TEHETUKH JUIsi MEIUIMHBI. BiusHue MyTareHOB Ha OpPTraHHM3M YeJIOBEKa.
HacnenctBeHHbie 60J1€3HU YeI0BEKa, UX MPUYUHBI U MPOQPHUIAKTHKA.

Jlabopamopnvie u npakmuyeckue pabomul

CocraBiieHre MPOCTEUIINX CXEM CKPEIIMBaHUS.

Pemenue snemMeHTapHBIX TEHETUUECKHUX 3a/1a4.

N3yueHnne n3aMEeHUYUBOCTH.

BrisiBieHre HICTOYHUKOB MYTareHOB B OKpYXarollen cpeie (KOCBEHHO) U OIL[EHKA BO3MOKHBIX
MOCJIC/ICTBUI WX BIIMSIHUSI HA OPTaHHU3M.

Tema 3.6 OCHOBBI CEJIEKIIUW. BUOTEXHOJIOT UA

OCHOBBI CeJIeKIMU: METOAbl M JOCTH)KEHMsS. ['eHeTnka — TeopeTHdeckas OCHOBA
cenekuuu. Ceneknus. Yuenue H. M. BaBuioBa o 1eHTpax MHOTooOpasusi M MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHui. OCHOBHBIE METO/bI CENEeKIUU: THOpUIN3aIusi, UCKYCCTBEHHBIH O0TOOp.
OcHOBHBIE TOCTH)KEHNUS U HAIPABJIEHUS PAa3BUTHsI COBPEMEHHOM CENEKLINN.



bruotexHonorus: JMOCTMXKEHHS W TIEPCIEKTHBBI Pa3BUTHA. [ ©HHas WH)KCHEPHS.
Knonuposanue. ['eHeTnuecku MOIU(PHUINPOBAHHBIC OPTaHU3MBI.

OTUYeCKHE acCleKThl pPa3BUTHS HEKOTOPBIX HCCICAOBAHHMA B  OMOTEXHOJIOTHH
(KJIOHMpPOBAHUE YEIIOBEKA).
Jlabopamopnvle u npakmuueckue pabomoi
Ananus u OICHKA OTUYCCKHUX ACIICKTOB PA3BUTHA HCKOTOPBIX I/ICCJIC[[OBaHI/II\/JI B 6I/IOTCXHOJIOI‘I/II/I

11 KJIACC

Paznen 4. Bua (21 gac)
Tema 4.1. MICTOPHS DBOJIFOIIMOHHbBIX UJIEM
Hcropusi 2BOMIOIMOHHBIX HCH. Pa3BuTtre OMOJOTMU B JOMAPBUHOBCKUU TEpHOA. 3HAYCHHE
pabot K. Jlunnes, yuenus XK. b. Jlamapka, Teopuun XK. KroBre. [Ipeanocbuiku BO3HUKHOBEHUS
yuenusa Y. Jlapuna. DBomtonmonHas teopusi Y. lapBuna. Ponb 3BOJIIONMOHHOW TEOpHH B
(GbopMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOUN KapTUHBI MHpa
Tema 4.2. COBPEMEHHOE 35BOJIFOHUOHHOE YYEHUE
Bun, ero xpurepun. Ilomymsuust — CTpyKTypHash €IMHHIIA BHJAA, CIAUHHUIIA SBOJIOLUH.
CunHteTnyeckasi TEOpHs HBONIOLUMU. J[BHXKyIME CHIIBI 3BOJIOLMHM: MYTAl[MOHHBIA MPOLECC,
MOMYJISIIIMOHHBIC BOJIHBI, HW3OJISIIHS, E€CTECTBCHHBIH OTOOp; WX BIMSHHEC HA TeHO(OH]
HOMYJSIIUK. J[BHKYIUN U CTaOUIM3UPYIOMINN €CTECTBEHHBIA OTOODP. AanTalui OpraHu3MOB K
YCIIOBUSIM OOWMTaHUsSI KaK Pe3y/bTaT JISHCTBUS €CTECTBEHHOTO oTOOopa. BumooOpaszoBaHue kak
pe3ynbTaT 3Bontonuu. CriocoObl ¥ MyTH BUA000pa3oBanus. CoxpaHeHHe MHOTO0Opa3us BHUJIOB
KaK OCHOBa YCTOWYMBOTO pa3BUTHsAOMOC(hEphl. [TaBHBIC HAIMpPaBJICHHUS SBOJIOIMOHHOTO
nporecca. buonorudeckuii nporpecc u 6uonorunueckuit perpecc. IIpuunmHbl BEIMUpaHUs BUOB.
JlokazaTenbCcTBa 3BOJIOIMN OPTraHUYECKOTO MUPA.
Jlabopamopnvle u npakmuueckue pabomoi
Onucanne ocoOeit Buaa 1o MoppoIorudeckoMy KpUTEPHIO.
BrlisiBnieHrEe H3MEHUYMBOCTH Y 0co0eii 0JTHOTO BU/IA.
BrisBienue npucnocoOaeHui OpraHu3MoB K Cpeie OOMTaHMUS.

Tema 4.3. TIPOUCXOXJEHUE XXU3HU HA 3EMIJIE

PazButue npencrasnennii o Bo3HUKHOBeHUU ku3HU. OnbiTel @. Pemu, JI. [Tacrepa. ['unotesst o
MPOUCXOXKAEHUH KU3HU. COBpEMEHHbIE B3IVIsABI HAa BO3HUKHOBEHUE KU3HH. Teopus
Omnapuna—XodnzeitHa. Y clI0)KHEHUE )KUBBIX OPTaHU3MOB Ha 3eMJIe B MPOIECCe IBOTIOIUH.
Jlabopamopnvie u npakmuyeckue pabomul

AHaNu3 1 OLIEHKA Pa3JIMYHbIX TUIIOTE3 MPOUCXOKACHUS )KU3HU.

Tema 4.4.TTPOUCXOXJIEHUE YEJIOBEKA

['unoTe3sl mpoucxoxaeHus uyenoseka. [lonoxeHnne yenoBeka B CUCTEME JKUBOTHOTO MUpa (KJ1acc
Minekonuraromme, otpsan [Ipumatsl, poa Jlroau). DBonroius yenoBeka, OCHOBHBIE dTarbl. Packl
yenoseka. [Ipoucxoxaenne yenoBeueckux pac. BumoBoe e1MHCTBO YENOBEYECTBA.
Jlabopamopnvle u npakmuueckue padbomaul

BrisiBiIeHHE MPU3HAKOB CXOJICTBA 3apOJIBIIIEH YEIOBEKA U IPYTUX MIICKOMUTAIOIINX KaK
JI0KA3aTeJIbCTBO UX POACTBA. AHAIN3 U OLIEHKA Pa3JIMYHBIX THUIIOTE3 TPOUCXOKICHUS YEIOBEKA

Pa3nen 5. 9xocucremsbr (13 yacon)

Tema 5.1.9KOJIOT'MYECKHUE ®AKTOPEI

Opraam3sm u cpema. [lpeamer u 3amayM  SKOJIOTHH. ODKOJOTHYECKHE (DAKTOPBI  CpeIbl
(abmoTtnueckue, OWOTHYECKHE, AQHTPONOTCHHBIE), WX 3HAUEHHWE B JKU3HH OpPraHU3MOB.
3aKOHOMepHOCTH BIINAHUSA DKOJIOTHYCCKUX (1)aKTOp0B Ha OpFaHI/ISMLI. BSaI/IMOOTHOIHeHI/ISI



MEKIy OpraHu3Mamu. MeKBHIOBBIC OTHOIICHHS: Mapa3sHTU3M, XHIIHHYECTBO, KOHKYPCHIIHS,
cuMO103

Tema 5.2.CTPYKTYPA DKOCUCTEM

BugoBas u mpocTpaHCTBEHHAs! CTPYKTypa dKocucTeM. ITuieBbie CBSI3U, KPYrOBOPOT BEIIECTB U
IPEBPAICHHS SHEPTUH B OKOCHCTEMaX. [I[pUYHMHBI YCTORYUBOCTH U CMEHBI SKOCHCTEM. BinsHue
YeJI0BeKa Ha SKOCHCTEMBI. MICKYCCTBEHHBIE COOOIIECTBA — arpOIICHO3BI.

Jlabopamopnule u npakmuueckue pabomoi

CocraBicHHE CXEM Nepe/aun BEIIeCTBA U SHEPTUH (IeTell MUTaHus ) B SKOCUCTEME

BbIsiBIIeHHE aHTPOIIOT€HHBIX H3MEHEHHH B 9KOCUCTEMAaX CBOCH MECTHOCTH.

CpaBHHTEIbHAS XapPAKTEPUCTUKA MPUPOIHBIX SKOCHCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.
Pelenre 5KOIOrMYECKHX 3a/1a4.

Tema 5.3. BUOCDEPA — I'JIOBAJIBHA SI DKOCHUCTEMA

buocdpepa — rnobanbHast skocuctema. CoctaB W cTpykTrypa Oumocdepsl. Yuenme B. W.
Bepuanckoro o ©Owmochepe. Ponp xuBBIX opraHu3sMoB B Oumocdepe. buomacca 3emm.
Buosornyeckuit KpyroBopoT BEHIECTB (Ha IpUMeEpe KPYrOBOPOTa BOJIbI M YIIIEPOJIa)

Tema 5.4.BMOCOEPA N YEJIOBEK

buochepa u uenoBek. [moOanbHBIE SKONIOTWYECKHE TMPOOJIEMBI W TYTH HMX PEIICHHS.
[TocencTBUSL AEATENBPHOCTH YEJIOBEKAa JUIsl OKpyXaromied cpensl. [IpaBuina moBeneHus B
npupoHO# cpene. OxpaHa IpUpPOJIbI M PAMOHATLHOE UCTIOJIb30BAHUE IPUPOIHBIX PECYPCOB.

Jlabopamopuvie u npakmuyeckue pabomul
AHanu3 ¥ OlleHKa MOCIeACTBUI COOCTBEHHOM IEATEIbHOCTH B OKpYKaIoIeH cpeie.
AHanM3 1 OIleHKa TI100aTbHBIX KOJOTHYESCKHUX TPOOJIEM U ITyTCH UX PEIICHHS.



TEMATHYECKOE INTAHUPOBAHHUE

11 knace
Ne Tema ypoka IJ1aH (paxr
.1

1. PazButne 6uosiornu B 10AapBUHCKUN TTepuo . PaboTsl
K.JIunnes

2. OpomonnonHas teopus XK. b. Jlamapka

3. Bxoanasi KOHTPoOJIbHAsSI padoTa

4, [Ipennoceuiku pa3zsutus Y. JlapBuna

5. OponmonuronHas tTeopust Y. Jlapuna

6. Bun. Kpurepuu u ctpykrypa

7. [MTomynsanus — cTpyKTypHasi €AMHULIA BUJIA U SBOJIOLIMU

8. @DaKTOpPbI 3BOJIIOLIUU

9. EcrecTBeHHBI 0TOOp — IITaBHAs ABMKYIIAst CUIIA BOJIOIHA

10. AjanTanuy OpraHu3MoB K YCIOBUSM OOUTaHUs

11. BunoobpazoBanue

12. CoxpaneHnue MHOT00Opa3us BUIOB

13. JlokazarenbcTBa SBONIIONMN OPTaHHYECKOTO MHUpa

14. [Tpaktuyeckas padora Nel «OcHOBHbIE 3aKOHOMEPHOCTH
9BOJIIOLIUN

15. Pa3Butue npeacTaBaeHu 0 MPOMCXOXKACHUY KU3HU Ha
3emie

16. CoBpeMeHHbIE TPECTABICHHS O BOSHUKHOBEHUH KU3HU

17. Pa3Butue xu3Hu Ha 3emiie

18. ['MoTe3bl MPOUCXOKICHNUS YEIOBEKa
JlaGopatopHas paboTta Nel «AHanu3 U OlIEHKa Pa3TUYHbIX
TUIIOTE3 IPOUCXO0XKICHUS YETIOBEKA»

19. [TonoxeHue yenoBeKa B CUCTEME JKUBOTHOTO MUA.

20. OBOIIOLMS YEI0BEKa.

21. YenoBeueckue pachl.

22. [Tpaktnyeckas padota Ne2 «I[IpoucxoxaeHne yenoBeKa.

23. Opranusm u cpenia. DKoJOorHuecKue (GpakTopsl.

24. AOuoTtndeckne (HakTopbl CPebl.

25. Buotnueckue pakropsl cpeabl. CTpyKTypa SKOCHCTEM.

26. [Tumiessie cBsizu. KpyroBopot BellecTs U SHEPTHH B
HKOCHUCTEMAX
[Tpaktuyeckas padora Ne3 «CoctaBieHue cxeM nepenadn
BellecTB (Leneil MUTaHus)»

27. IIpomexyTouHas aTTecTanus.

28. [Tpu4yrHbBI YCTOMYUBOCTH M CMEHBI SKOCHCTEM

[Tpaktuyeckas padora Ned «Pemienne 3K0I0rHyecKux




3amau»

29. BiusHune yenosBeka Ha 3KOCUCTEMBI

30. JlaGopaTtopHnas pabora Ne2 «CpaBHUTETBHAS
XapaKTePUCTHKA MPUPOIHBIX SKOCUCTEM U arpOdIKOCUCTEM
CBOEH MECTHOCTH

31. Buocdepa — riobdanbHas 3xocucTeMa.
32. Pob s)kMBBIX OpraHu3MoB OHocdepe
33. OCHOBHBIE 3KOJOTHYECKHE TPOOIEMBI COBPEMEHHOCTH,

IIyTH UX PELLICHUS

34. [TpakTiaeckast pabota Ne 5 «AHaNU3 1 OLIEHKA TTI00ATBHBIX

HKOJIOTMUYECKUX MPOOJIEM U ITyTeH UX PEIICHUS»

Ilpunoscenue 1.

MartepuanbHo-TeXHUYECKOe 00opyaoBanue LlenTpa 00pa3oBaHus €CTECTBEHHO-HAYYHON
HarpaBJIeHHOCTH «Touka pocTay, UCIOIb3yeMOe I MPOBEACHUS 1a00paTOPHBIX U
MPAKTHYECKUX padoT.

Hudposas n1adoparopust no 6mo10rum (y4eHu4ecKas)

OObecnieunBaeT BBINOJIHEHUE JTA00PATOPHBIX pabOT HA YpOKaX MO OMOJIOTUU B OCHOBHOM IIIKOJIE U
IIPOEKTHO-UCCIIE0BATENbCKON JEATEIBHOCTH YUalllUXCsl.

Kommiexranus: becipoBoiHO# MynbTUIATYUK 1O OMOJIOTHH € 5-10 BCTPOCHHBIMU JaTYUKAMU:
Jatuuk BnaxHocTy ¢ nuanazoHoM usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH € Arana3oHoM u3Mepenus He yxe yeMm oT 0 o 180000 ik

Hatuuk pH ¢ nuamnaszonom usmepenus He yxe uem ot 0 1o 14 pH

JlaTunk TeMnepaTypbl ¢ JUana3oHoM u3MepeHus He yxxe ueM oT -20 1o +140C

JlaTuuk TeMIepaTypbl OKpYyKaroIei Cpeibl ¢ TMana3oHoM U3MepeHus He yxke 9em oT -20 10
+40C

AKkceccyapsr:

3apsigHOoe yeTpoiicTBo ¢ kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 10 dKCILTyaTaliuu uQpoBoii 1aboparopuu

[MudpoBast Buneokamepa ¢ METAIUTMUECKUM IITATUBOM, paspenienue He meree 0,3 Mmuke
[Iporpammuoe obecriedeHue

Metoauueckue pekomeHanuu He menee 30 padot

YnakoBka

Hanuuue pycckos3pI9HOTO caiiTa MOAAEP KK, HaJTM4re BUICOPOTUKOB.

Hudposas n1adoparopust no pusnossoruu (mpoGuiIbHbIN YPOBEHbD)

ObecnieunBaeT MPOBEICHUE UCCIIEAOBAHMS 1O (DYHKIIMOHHMPOBAHUIO YEJIOBEYECKOTO OPTaHU3Ma.
Kommnekrauus: becipoBogHON MynbTHAATYHK 110 (PU3HOIOTUU C 5-10 BCTPOSHHBIMHU
natynkamu: Jlarauk aprepuanbHoro nasieHus (0...250 MM pT. CT.)

JlaTumk mynbca ¢ quana3zoHoM u3mMepeHus He yxe dem ot 30 no 200 ya/mMun

JlaT4uuk TemmepaTypsl Tejla ¢ IMANa30HOM U3MEPEHUS He yxe yeM oT +25 no +40C

JlaTyuK 4acTOTHI ABIXaHUs C AMANA30HOM H3MepeHHs He yxe yeM oT 0 10 100 nukiaoB/MuH
JlaTumk yckopeHus ¢ nmokasarensmu +2 g; +4 ¢; £8 g



OtnenbHbIE YCTPOUCTBA:

Hatunk OKI' ¢ nuanazonom uzmepenus e yxxe uem ot -300 1o +300 mB)
JlaTuyuk cuimomep ¢ aAuanazoHoM u3MepeHus He yxke yem ot 0 mo 40 H
JlaT4rK OCBEIICHHOCTH C Juana3oHoM u3Mepenus He yxxe dyem ot 0 mo 180000 nk
Axceccyapsl:

Kab6enr USB coegunurtenbHbIi

3apsiHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOJICTBO IO 3KCILTyaTaluy MU¢GPOBOi JadbopaTopuu
[TporpamMmmHoe obecrieueHuE

Meroandeckue pekoMeHaanuu e meree 20 padot

Haynure pyccKosi3pIMHOTO caiTa MoAAEPKKH

Hanuure BuaeopoanuKoB.

Ipunooicerue 2.
[TepeueHs J1aboOpaTOPHBIX PadOT M MPAKTUICCKUX 3aHATHH.

Ilepeuenn J1adopaTopHbIX padoT u npakTHyeckux 3auaTuii (10 kaacc).

Ne HaumenoBanue pador KoauuyecrBo | Ilepeuenb o0opynoBaHus
4acoB
1. | JIaGoparopHas padora Nel 0,5 CBeToBBIE MUKPOCKOIIBI,
«CpaBHEHHE CTPOCHUS KIETOK U (POBOH MUKPOCKOTI,
PaCTeHUIA, KUBOTHBIX». nabopaTopHoe 000pyI0OBaHHE
2. | Ilpaktuyeckas padora Nel 0,5 Paznarounslii MaTepuait:
«CocraBieHue NPOCTEUIITNX CXEM 3aJJaHusI JJIS1 COCTABJICHUS
CKpeniuBaHus (POIOCIOBHBIX)». CXEM CKpEILIMBaHHUS.
3. | [Ipaktuyeckas pabora No2 «Pemienue 0,5 PazpgaTounslit maTepuait:
AIIEMEHTAPHBIX TEHETUUECKUX 33124 3a/1a4u JUIsl peIICHUS.
4. | Ilpaktuueckas pabota Ne3 0,5 Hudposas mabopatopus mo
«BplIgBIEHNE HCTOYHUKOB MYTareHOB B ouosioruu:
OKpY>Karolen cpejie (KOCBEHHO)». -JlaT4MK BIaKHOCTH
-JlaT4rK OCBEIIEHHOCTH
-JlaTauk Temmeparypsr ot —20
1o +140 °C
- JlaTuuk Temneparypsl
oKpykarotei cpeast ot —20
no +40 °C

Ilepeuenn J1adopaTopHbBIX padoT M NpakTHYecKuX 3aHsaTuii (11 kaacc).

HanmenoBanue pador Ilepeyenn o0opynoBanust
IIpakTudeckas padora Nel «OcHOBHBIE CBeTOBBIE MUKPOCKOIIBI, IIHPPOBOI MUKPOCKOTI,
3aKOHOMEPHOCTH HBOJTIOLIUI nabopaTopHOe 000py/TOBaHHE
IIpakTuueckas pabora Ne2 «I[IpoucxoxaeHue Hudposas nabopaTopust 110 OMOJIOTHH:

YEIIOBEKaY.
Ludposas sabopaTopusi Mo GU3NOJIOTHH

[Ipaktnueckas padota Ne3 «CocraBieHue cxem

nepeaayy BemecTB (1Iereil MUTaHus )» Ludposas naboparopus 1o skonoruu




[Ipaktryeckas padota Ne4 «Pemenne
9KOJIOTHYECKUX 3a/1aD»

[Tpaktuueckas padora Ne 5 «AHanu3 v OLleHKa
r1100aIBHBIX SKOJIOTHYECKHUX MPOOIIEM U MyTel uX
peLICHU»

JlaboparopHas padota Nel «AHanu3 U OIlCHKA
Pa3INYHBIX THITOTE3 MPOUCXOXKICHHS YCTTOBEKA

JlaGopaTtophas pabota No2 «CpaBHHTEIBHAS
XapaKTepUCTHKA MPUPOTHBIX IKOCUCTEM H
arposKOCUCTEM CBOCH MECTHOCTHUY

Pa3narounslii Mmatepuait:




