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MMOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl IO OHOJIOTHH TEOPETUUYECKYIO OCHOBY JIsi ONpPEAENCHUs MOAX0A0B K (HOPMUPOBAHUIO
colepkaHusi  yuyebHoro mpeamera «buosorus»  CcOCTaBWIM:  KOHIeNTyaimpHble mnonoxeHus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJeH, coepKaHusl, pe3yabTaToB 00ydeHUs: U TpeOOBaHUN K YPOBHIO TOJIFOTOBKH BBIITYCKHHUKOB,
MOJIOKEHUSI 00 OOIIMX LENAX W MPUHUUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMblI CPEAHEro OOILero
obOpasoBanus B Poccuiickoii deaeparuu, a TakkKe MOJOXKEHUS O creruduKe OMOJOTHH, ¢¢ 3HAYCHUU B TMO3HAHHWH YKUBOM
IpPUPOABl U OOECIICYCHUH CYIIECTBOBAHUS 4YeOBEYECKOTO oOmiecTBa. COrjacHO Ha3BAaHHBIM IIOJOKEHUSM, OMPEEICHBI
OCHOBHbIE (DYHKIIMH NPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T MpelacTaBiIeHUE O LENsX, 00 o0mieil crpareruu oOy4eHMs, BOCIUTAHUS U PAa3BUTHA
oOyuaronmxcsa cpeacTBamMu ydeOHoro npeamera «buosiorus», ompenenser o0s3aTeNbHOE MPEIMETHOE COJEp)KaHUE, €ro
CTPYKTYPY, pacipeielieHue 1Mo pasjiesiaM U TeMaM, PEKOMEHIyeMYIO MOCIIeI0BAaTEIbHOCTh N3YUEHHUsT Y4eOHOro MaTepuana ¢
y4E€TOM MEXKIPEAMETHBIX U BHYTPHUIIPEJAMETHBIX CBSI3€H, JOTUKH 00pa30oBaTEIbLHOrO MPOLIEcca, BO3PACTHBIX OCOOEHHOCTEM
o0yyYaromumxcs.

B mporpamme mo OWoOnOTMM TaKKe yYWUTHIBAIOTCS TPEOOBaHMS K TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W
MPEIMETHBIM pe3ysibTaTaM 00ydeHUs B (POPMUPOBAHUU OCHOBHBIX BHUJOB YUEOHO-ITO3HABATEIHLHOMN JESITEIIbHOCTH/y4eOHbBIX
JENUCTBUN 00yYaroUXCsi IO OCBOCHUIO COIEPKAHUsI OMOJIOTUYECKOT0 00pa30BaHMsl.

B nporpamme no 6uosioruu (10-11 xnaccel, 6a30BbI ypOBEHb) peal30BaH MPUHLUIT IPEEMCTBEHHOCTH B M3yYEHUU
Oounosnoruu, 6maromaps 4eMmy B HEH MPOCMATPUBAETCS HAMPABIECHHOCTh HA PA3BUTHE 3HAHWMU, CBA3AHHBIX C ()OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHNUS, IEHHOCTHBIX OPUEHTALIMHI JIMYHOCTHU, YKOJIOTUYECKOTO MBIIIJICHHUS, TPEACTABICHUI
0 370pOBOM 00Opa3e >KU3HU U OEpe’KHbIM OTHOILIEHUWEM K OKpYy»Karoled npupojHoit cpene. [losTomy Hapsay ¢ uzydeHUEM
OOLIEOMOJOTMYECKUX TEOpUM, a TaKK€ 3HAHMM O CTPOCHHUM JKUBBIX CHCTEM pa3HOrO0 paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONIMX B HUX MPOIIECCOB B MPOTpaMMe MO OMOJOTHUU YIEICHO BHUMAHUE MCIOJB30BAHUIO TMOJYYCHHBIX 3HAHWHA B
MOBCEHEBHOM JKM3HU IS PEHICHUS TPHUKJIAJHBIX 3a7a4, B TOM 4YHCIe: NMPOPUIAKTUKH HACIIEICTBEHHBIX 3a00JE€BaHUMN
4eJioBeKa, MEIUKO-T€HETUYECKOTO KOHCYJbTUPOBaHUSI, OOOCHOBAHUS HKOJOTMYECKH I€JIeCO00pa3HOro TMOBEIEHUS B
OKpY>arollel NpUPOJHON Cpele, aHadu3a BIUSHUSA XO3SMCTBEHHON NEATENbHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOJHBIX U
WCKYCCTBEHHBIX DKOCHUCTEM. YCHJICHHWE BHHMAaHHUS K TPHUKIAJIHOW HAMPaBIEHHOCTH y4eOHOTO mnpenmera «buomorus
MPOJUKTOBAHO HEOOXOJUMOCTHIO OOECIEUYEeHHsS] YCIOBUM il pEIICHHUs OJHOW W3 aKTyallbHBIX 3a/ad IIKOJIBHOTO
OMoJ0rMYecKoro 00pa3oBaHus, KOTOpas Mpeanojiaraer (GpopMupoBaHue y 0Oydaroluxcsi CIOCOOHOCTH aJanTUpOBAaThCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.



buonorus Ha ypoBHE cpemHero obmero ooOpa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT popMUpOBaHHUE Y
OoOy4YaromMXCcsd NPEJICTAaBICHUA O HAay4YHOW KapTMHE MHpa, pacliupseT U o000IaeT 3HaHUS O KUBOW Mpupojae, e€
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OPraHM3alldd M SBOJIOIUH, CO3MaéT YCJIOBHS JUISA: TMO3HAHHUS 3aKOHOB JKUBOU
npupoasl, (HopMUpOBaHMS (PYHKIIMOHATBHOW TPAMOTHOCTH, HAaBBIKOB 3/I0POBOTO W Oe3omacHOTO oOpasa JKW3HH,
HKOJIOTHYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIIIEHHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bbonbiioe 3HaueHre OUONIOTHSI UMEET TaKXKe JJIsi PEIICHHs] BOCIIUTATENBHBIX U PAa3BUBAIOIINX 3a]]a4 CPEHEro 00IIero
oOpa3oBaHHus, CcOIUAIU3alUd oOydaromuxcs. V3ydeHue Owojornu oOecreunBacT YCIOBUSA Uil  (OPMHPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX W WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIbTYpPHI, CIOCOOCTBYET
WHTErpalui OMOJIOTUYECKUX 3HAHHUK C MPEACTABICHUSIMHU U3 APYTHX yUYeOHBIX MPEIMETOB, B YACTHOCTH, (DM3UKU, XUMHUH H
reorpaguu. Ha3BaHHble TOJNIOKEHHS O TMpeAHa3HAYeHUH Yy4eOHOoro mnpenmera «buojorus» cocTaBUiIM OCHOBY s
OTIPEJICIICHHSI TIOJIX0I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €TI0 COACPIKAHUS, TIPEICTABIICHHOTO B ITpOrpaMMe 10 OUOJIOTHH.

OTb6op coxepxkanusi ydeObHoro nmnpeamera «buonorus» Ha 0a30BOM ypPOBHE OCYHIECTBIEH C  TMO3MIUH
KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarONTUECs TOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBIC
Jutst GOPMHUPOBAHUSA OOIIEH KYJIBTYPbI, OMPEIEISIONINE aJIeKBATHOE MMOBEICHUE YEJIOBEKA B OKPYKAIOIIEH MPUPOTHOH Cpejie,
BOCTPEOOBaHHBIC B MIOBCEIHEBHOW JKU3HHU U MIPAKTUYCCKOH nesaTenbHOCTH. Oco00€ MECTO B ATOW CHCTEME 3HAHWW 3aHUMAIOT
DJIIEMEHTBI COJACPIKAHUSA, KOTOPHIC CIYKaT OCHOBOH Mg (OpMUPOBAHUS TPEACTABICHHA O COBPEMEHHOW €CTECTBEHHO-
HAyYHOHW KAapTWHE MHpAa W IEHHOCTHBIX OPHUEHTAIMSIX JUYHOCTH, CIOCOOCTBYIONMIMX TYMaHHM3AIUU OMOJOTHUYECKOTO
oOpa3zoBaHUsI.

CTpyKTypUpOBaHHE COJACpPKAHUSA Y4YeOHOro MaTepuajia B IporpaMMe IO OWOJIOTHH OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSX >KMBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHU3AlNHA H
HBOJIIOIUHU. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOro mpeamera «bronorusy BeIIEIEHBI CIEAYIONe COAepKATETHHBIC
nuHuu: «buonorus kak Hayka. Meroasl HaydyHOro mo3HaHus», «KieTka kak Ouosiormueckas cucreMay, «OpraHusM Kak
Ouonornueckass cucreMa», «CucreMa ©W MHOTrooOpasue OpraHMYECKOro MHpay, «OBONIONHS >KHBOW MPHUPOIBI,
«IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lenr w3ydenuss ydueOHOoro Tmpenmera «buosorus» Ha 06a30BOM ypOBHE — OBJIAJCHHE OOYYAIOMIMMHUCS 3HAHUSMHU O
CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMM >KUBBIX CHUCTEM Pa3HOTO paHTa M MPUOOPETEHHE YMEHMH MCIOJIb30BaTh 3TU
3HAHMSI JIJIs1 TPAMOTHBIX JCHCTBUI B OTHOIIEHUH 00BEKTOB JKUBOW MPUPOILI U PEIICHHS PAa3JIMYHBIX KU3HCHHBIX MPOOJICM.

JlocTiwkeHne 1enu wW3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE OOECIEUMBACTCS PEIICHHEM
CJICTYIONTUX 3a7a4:



OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPHUSAX, YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIOoTe3aX, MPaBUiIaxX, CIyXKaIlluX OCHOBOW i (OpMUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MUpPA, O
METOJIaX HAyYHOI'O MMO3HAHWS, CTPOCHHUU, MHOTOOOpa3uM M OCOOEHHOCTSX >KMBBIX CHUCTEM Pa3HOIO YPOBHS OpTraHHU3aIINH,
BBIJIAIOIIMNXCS] OTKPBITUSIX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHre y OOY4YaIOIMUXCS TMO3HABATEIBHBIX, WHTEJUICKTYAJbHBIX M TBOPYECKUX CIOCOOHOCTEH B mpoIecce
aHaJM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUY HAYYHBIX B3IJIAJIOB, UJIEH W TIOJIXOJI0OB K U3YUEHHUIO KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alluu;

CTAHOBJICHHUE y OO0ydaronmxcsi oOueld KyabTypbl, (PYHKIIMOHAJIBHOM IPAMOTHOCTH, Pa3BUTHUE YMEHUN OOBICHATH U
OLICHUBATH SIBJICHUSI OKPYXKAIOIIErO0 MHpa *KUBOW MPUPOJbl HA OCHOBAHWM 3HAHUW U ONBITA, MOJYYEHHBIX MPU HU3YUYECHUU
OMOJI0THH;

dbopmMupoBaHUe y OOYYaIOIIMXCS YMEHHN WIIIOCTPUPOBATh 3HAYCHUE OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOM
JIEATEeNIbHOCTU YEJI0OBEKA, Pa3BUTHUN COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEJIOBEKOM J>KMBOW MPUPOJBI, HEOOXOIUMOCTH OEpPEeKHOTO
OTHONICHUS K HEl, COOIOICHHUSI STUYECKUX HOPM TIPH MPOBEIACHUN OMOJIOTUYECKUX MCCIEIOBAHUNT;

OCO3HAHUE IIEHHOCTH OMOJIOTUYECKUX 3HAHUM JJISI TIOBBIIIIEHUS YPOBHSI AKOJOTHUECKON KYJIbTYpPHI, JUIsl (POpMUpPOBaHUS
HAy4YHOTO MUPOBO33PECHUS;

MPUMEHEHUE NPUOOPETEHHBIX 3HAHMNA M YMEHUW B I[IOBCEJAHEBHOM KU3HM U1 OLEHKU IOCJIEACTBUU CBOEH
NESTEIPHOCTH TIO OTHOIICHHIO K OKpYXaloled cpeae, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONIOACHHE MEp
npoUIaKTUKH 3a00JICBaHU.

B cucreme cpeanero oOmiero obpazoBanus «buonorusy, uzydaemas Ha 0a30BOM YpOBHE, SIBJISIETCSI 00s3aTEIbHBIM
y4eOHBIM TIPEIMETOM, BXOIAIIMM B COCTaB IIPeAMETHON 001acTh « ECTeCTBeHHO-HAYYHBIE TIPEIMETHD).

Jlnst u3ydenust Onosioruu Ha 0a30BOM YPOBHE cpefHero obiero oopasoBanus otBoautcs 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hezeno), B 11 kitacce — 34 gaca (1 yac B Heneomio).

BocrnuraTenbHblid MOTEHLMAN peau3yeTcs 4yepe3 cieayromue (popmbl: MPUBICYEHUE BHUMAHHS OOY4YaIOMIMXCA K
IEHHOCTHOMY AaCHEKTy M3y4aeMbIX Ha ypOKax SIBJICHHI, UCIOJIb30BAHUE BOCHUTATEIBHBIX BO3MOYKHOCTEU COJAEpKaHMS
paszena yepe3 Moa0Op COOTBETCTBYIOUIUX YIPAXKHEHUH; HCIIONIH30BAHHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpKaHUS
TEMbI Yepe3 MoA00P COOTBETCTBYIOUIUX 3a]a4 JIJIsl PEIICHUS; UCIIOIb30BAaHUE BOCIUTATEIBHBIX BO3MOXHOCTEN CO/ICpIKaHUS
y4eOHOTO TMpeaMeTa dYepe3 JAEMOHCTpAIMi0 OOydYaroIMMCS TPUMEPOB OTBETCTBEHHOTO, TPaKIaHCKOTO TOBEACHMUS,
MPOSIBJIICHUSI YEJIOBEKOIIOOMS M J0OpOCEPAECUHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIMX TEKCTOB JUJISi YTEHMS, 3aJad IS
penieHus, NpooOJIeMHBIX CUTYallMi JIJIsi 0OCYKJIEHUS B KJIACCEe; BKIIOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT



MOI/IeP>KaTh MOTHBAIMIO OOYYAIOIIMXCS K TIOTYYCHUIO 3HAHWUM, HATAKUBAHUIO MIO3UTUBHBIX MEKJIUYHOCTHBIX OTHOIICHUH B
KJ1acce, TOMOraloT YCTaHOBIICHUIO T00pOXKENaTeNbHON aTMOC(EpPhl BO BpeMs YPOKa; MoOyx AeHHe 00ydaroImxcs co0t01aTh
Ha ypoKe OOIIENPUHSITHIE HOPMBI TOBEJCHUS, IMpaBWia OOIICHUS CO CTapIIMMHU (TIeJarorHYyecKUMU paOOTHUKAMH) U
CBEpPCTHUKAMHU (0OyJarOIIMMHUCS ), TPUHITUIIBEI YIeOHON NUCIUILTMHBI U CAMOOPTaHU3AIMY; TPUMEHEHUE TPYIIITOBON pabOThI
WM paboThI B Mapax, KOTOPbIE y4aT 00y4aroNIMXcs KOMaHIHON paboTe ¥ B3aUMOJIEHCTBHUIO C IPYTUMU 00YyYatOITUMUCH.



COJEPXAHME OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMU W JAPYTMMH €CTECTBEHHBIMH HAyKaMH,
dbunocodueit, 3TUKOM, dcTeTUKON U TMpaBoM. Ponb OGuonornu B pOpMUpPOBAHUU COBPEMEHHON HAay4YHOW KapTHHBI MHpA.
CucreMa OMOJIOTMYECKUX HayK.

MeTonbl TO3HAaHUS SKUBOM NOpUPOAbl (HAOMIOAEHUE, HKCIEPUMEHT, ONUCAHUE, HW3MEpPEHHE, KiIacCU(pUKALMS,
MOJICTMPOBAHUE, CTATUCTUYECKAsI 00pabOTKa JaHHBIX).

JdeMoHCcTpaUu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuubl U cxeMbl: «MeTOoIbl MO3HAHUS )KHUBOU MPUPOJIBI.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[Ipaktuueckas pabora Ne 1 «/cronb3oBaHue pa3IMdHbIX METOIOB IIPU U3yUYEHUU OMOJIOTHUECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTraHU3AIUA.

Kusble cuctembl (OMOCHCTEMBI) Kak NpeAMET M3yuyeHus Ouojoruu. OTIMYME >KUBBIX CHCTEM OT HEOPraHHMYECKOU
MPUPOJIBI.

CpolicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alUd OMOCUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIN, TKAHEBBIMH,
OpraHW3MEHHBIN, TOMYJISIITUOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOT€OIIEeHOTUYECKU ), OnoCchEepHBIH.

JleMoHCTpanum:

Tabmuibl u cxembl: «OCHOBHBIE TIPU3HAKY KU3HIWY», « Y POBHU OPTaHU3AIUN KUBOW TIPUPOJIBD.

O6opynoBanue: mojenb Moiekyisl JTHK.

Tema 3. XumMu4eckuii cCOCTaB M CTPOEHHE KJICTKH.

XWMHUYECKHM COCTAB KIETKU. XMMHUYECKHE IJIEMEHTBI: MAKPOXJIEMEHTBI, MUKPOXJIEMEHTH. Boma W MuUHEpanbHBIE

BEILIECTBA.



@OyHKIMY BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepikanre ocMoTH4YecKoro danaxca.

benku. CoctaB u crpoeHHe O€lKOB. AMMHOKHCIOTBI — MOHOMepbl OenkoB. He3ameHuMble M 3aMEHHMbIE
AMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHHU CTPYKTYpPhI OEJIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHE CBOMCTBA OeNKoB. bruonorudeckue GyHKIUNA OSIKOB.

depmeHThl — OMosoTHueckre KatanuzaTopbl. CTpoeHue depMeHTa: aKTUBHBIN IIEHTp, cyOcTpaTHas CHeru(UYHOCTD.
Kodepmentsl. Butamunbl. OTiinuusi GepMEHTOB OT HEOPraHUYECKUX KAaTallu3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (IJIHOKO3a, pub03a U JAe30KCuprdo03a), aucaxapuibl (caxaposa, JIaKTo3a) U MoJaucaxapuabl
(kpaxmai, TIMKOTeH, IeJUT0I03a). bruomornueckune QyHKIUU YTII€BOIOB.

Jlunuael:  Tpurnuuepuabl, Gochonunuab, crepouasl. [mapodunsHO-ruApodoOHBIE cBOMcTBAa. buHomornueckue
bynkuun munuaoB. CpaBHEHUE YTIIEBOIOB, OCJIKOB M JIMIIUJOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT. Ctpoenue u ¢pynkuun JIHK.
Crpoenne u pynkuu PHK. Buast PHK. AT®: crpoenue u pyHkium.

[MuTonorus — Hayka o kierke. Kierounas Teopusi — mpuMep B3aUMOJICHCTBUA HJield U (PaKTOB B HAYYHOM TO3HAHUMU.
MeTobl U3y4eHUs KIETKH.

Krnerka kak nenoctHas >xuBasi cuctema. OOIIMe MPU3HAKU KJIETOK: 3aMKHYTasl HapyxHas MmeMOpana, moiekyuisl JJHK
KaK TeHeTUUYECKHUI ammapar, CUCTeMa CUHTE3a OeJka.

Tunel KJIETOK: JyKapuoTHUeckas M TpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS NPOKAPUOTHYECKON KIIETKH.
Knerounass crenka Oaktepuil. CTpoeHHE 3yKapuOTHUECKOW KieTKH. OCHOBHBIE OTJIWYHUS PACTUTEIBHOM, >KMBOTHOU H
IpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAIUKC, nx ¢yHKiuu. [nazmarndyeckas memOpaHa, e
cBoiictBa u ¢yHkuuu. [luronnazma u e€ opranouasl. OnHomeMOpanHbie opranouasl kiaetku: JIIC, anmmapar ['onbmxu,
au30coMbl. [loilyaBTOHOMHBIE OpraHOMIBI KJIETKU: MUTOXOHAPUHM, MIacTHabl. [IpoucxoxkaeHue MUTOXOHAPUN U TUIACTHU/IL.
Buner nmnactua. HememOpaHHbIE OpraHOMIbI KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOIH, PECHUYKH, KTYTHKH.
@yHKIMHA OPraHOUJIOB KJIETKU. BrirroueHus.

Anpo — perymsatopHbiii 1eHTp KiIeTKU. CTpoeHue snpa: sjaepHas 000J04Yka, KapuoIuia3ma, XpOMaTHH, SAPBIIIKO.
XPpOMOCOMBI.



TpaHcnopT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yx, T. IlIBann, M. Illnennen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P.
®panknuH, K. M. bap.

[wnarpammbel:  «PacrnipeneneHne XMMHMYECKMX DJJIEMEHTOB B HEXHMBOM Ipupone», «PacrpeneneHne XuMHUYECKUX
AJIEMEHTOB B JKMBOU MPUPOJIE».

Tabnunel u cxeMmbl: «Ilepuoguyeckas Tabnua XUMUUECKUX 3JEMEHTOBY, «CTpOEHHUE MOJIEKYJbl BOJIb», «bUOCHHTE3
oenka», «CtpoeHne Mosiekynbl Oenka», «Ctpoenue depmentay, «Hyxnennossie kucioTsl. JJTHK», «CtpoeHune momnekysbi
AT®», «CTtpoeHHE >PYyKapUOTHYECKOW KIETKN», «CTPOEHUE KMUBOTHOW KIETKW», «CTPOCHUE PACTUTEIBHOWU KIIETKHY,
«CTpoeHune MpoKapruOTUYECKON KIeTKW», « CTpOeHUE sapa KIETKU», « Y TIEeBOIAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBaHME AJid NPOBEIECHUA HAOJIIOJCHUI, U3MEPEHUM, SKCIEPUMEHTOB,
MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHABHBIX KJIETOK.

JlabopaTopHblie ¥ NpakTHYecKue padoThbl:

JlabopatopHass padota Ne 1 «M3ydyeHue KaTaJUTUYECKOM AKTUBHOCTH (PEpPMEHTOB (HA NpHUMEpe amuiIasbl WIH
KaTajasbl)y.

JlabopatopHuast pabora Ne 2 «l3ydyeHune CTpoeHUs KIETOK PACTCHHM, KMBOTHBIX W OaKTEpHil TOJ MUKPOCKOIOM Ha
rOTOBBIX MUKPOIIPENAPATAX U UX OMTUCAHUEY.

Tema 4. /Ku3HenesiTeJJbHOCTDh KJIETKH.

OOMeH BeliecTB, WU METa0oIN3M. ACCUMUIISALINS (TUIACTUYECKUM OOMEH) U TUCCUMMIISIUS (SHEPreTUYECKU OOMEH) —
JIBE CTOPOHBI €IMHOTO TIpoiiecca MeTadom3Ma. Poiib 3aKOHOB COXpaHEHMSI BEIIECTB ¥ DPHEPTUU B TOHUMAaHUU METabOIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGdHBIN U rerepoTpodHbiii. Poias depmeHTOB B 0OOMEHE BEIIECTB W MPEBPAIlICHUU
DHEPIHH B KIICTKE.

®dotocunte3. CBeroBas u TeMmHoBas (a3bl (orocuHTe3a. Peakuuu Qortocunteza. DhPekTUBHOCTH (POTOCHUHTE3A.
3nadenne (poTrocuHTE3a IS KU3HU Ha 3emie. BnusHue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIMICHUS €0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUIA.

XeMocuHTe3. XeMOCHHTE3UpYIole OaKTepru. 3HaYeHUE XeMOCHUHTE3a JIJIsl )KM3HU Ha 3eMiIe.



OHepreTuueckuii oOMeH B KieTke. PaciienseHue BeecT, BbIACICHNE U aKKyMYJUPOBaHUE SHEPTUU B KJIETKE. DTambl
sHepreTudyeckoro obmena. [nmkonus. bpoxkenne u ero Buibl. KucioponHoe OKHUCIEHHE, WU KIETOYHOE JIbIXaHHE.
OxucnurensHoe GochopunrpoBanre. IPPEKTUBHOCTh SIHEPIETUUECKOTO0 OOMEHA.

Peakriun matpuunoro cuntesa. ['enernueckas nadopmarus u JIHK. Peanuzanus renernyeckoit nHbopmauu B KIETKE.
['enetnueckuii ko U ero coiicTBa. Tpanckpuniusi — marpuunbiii cunte3 PHK. Tpancnsauus — 6nocunres Genka. DTarmbl
TpaHcisiiun. KonupoBanue amuHokuciaoT. Poibs pubocoM B OMocuHTE3€e Oerka.

Hexkinerounsie ¢popMsbl xu3HU — BUpYchl. UcTtopust oTkpeiTus BupycoB (/. . IBanoBckuii). OCOOEHHOCTH CTPOCHHUS U
YKU3HEHHOTO IMKJa BUPYcOB. baktepruodaru. bonesnn pacteHuid, )KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMbIC BHUpYycaMmu. Bupyc

ummyHoneduiuta denoBeka (BUY) — Bo3Oymurens CIIMJla. OOpaTHasi TpaHCKpHUIIUS, pEBEpTa3a W HWHTErpasa.
[TpodwmrakTrka pacnpocTpaHEHUSI BUPYCHBIX 3a00JICBAHHM.
JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabmuiel 1 cxembl: « Tumbl uTanusy, «Metaboauzm», « MUTOXOHAPUSY, « DHEPreTUUeCKuil 0OMeH», «XJIOpOoTuIacTy,
«Dotocunre3», «Ctpoenune JIHK», «Crpoenue m QyHkumonupoBanue reHa», «CuHTte3 Oenka», «l'eHeTHueckuil Kom»,
«Bupyce», «baktepuodarny, «Crpoenue u xu3HeHHbIH 1uka Bupyca CIIM/{a, 6akrepuodaray», «Permkanus JJHKy.

Oo6opynoBanue: moaenu-amuinkanuu «Y nsoenue JIHK u tpanckpunius», «buocunres 6enka», «CTpoeHHUE KICTKHY,
Mozenb cTpykTypsl JTHK.

Tema S. PazMHOKeHMe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiietounblii 1y, uinu Ku3HeHHbIM 1ukia kiaetku. MHTepdaza u mutos. [lponecchl, mporekaromnue B uHTEpdase.
Permukammst — peakius matpuaHoro cunare3a JIHK. Ctpoenne xpomMocom. XpoMOCOMHBIN HAOOp — KapuoTHI. JIUIITONIHBIN
Y TaIUIOUIHBIA XPOMOCOMHBIE HA0OPHI. XpoMaTuibl. LluTomornyeckre OCHOBBI pa3MHOKEHUS M MHAUBUAYAJIbHOTO PA3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Crtagun muto3a. [Iponeccsl, Mpoucxoasmue Ha pasHbIX CTaAMSAX MUTO3a. bHOIOrMYeCcKui
CMBICIT MUTO3a.

[Iporpammupyemasi ruOeNb KIETKH — aromnTo3.



@®opMbl pa3MHOKEHUS OPraHU3MOB: O€crnojioe M TMoJIoBoe. Buasl 0ecrosioro pa3MHOXKEHHUS: JEJICHHE HaJlBOE,
MMOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHKE, BEreTaTUBHOE Pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHMPOBAHHUE
OpraHu3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TooBOE pa3MHOXKEHHE, €T0 OTIINYUS OT OECIIOIOTO.

Meiio3. Cragum weio3a. Ilpoueccel, mpoucxonsdiiue Ha cTaausx weio3a. lloBeneHune xpoMocoM B MeHO3e€.
Kpoccunrosep. buonornuecknii CMbICI M 3HAUEHUE MEH03a.

["amerorene3s — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy KMBOTHBIX. [l0JIOBBIE Kene3bl: CEMEHHUKU U SIUYHUKHU.
OOpazoBaHne W pa3BUTHE IMIOJOBBIX KJIETOK — raMeT (CIepMaTO30W], SHIIEKIETKAa) — CIePMaTOTeHe3 W OBOTCHE3.
Oco0eHHOCTH CTpOEHUS AUIIEKIETOK U criepMaTo30ua0oB. OmogorBoperue. [laprenorenes.

NunuBuayanbHOe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BuUTHE (AMOpUOreHe3). ITanbl 3MOPUOHAIBHOTO
Pa3BUTHS Yy TO3BOHOYHBIX >XKHMBOTHBIX: APOOJEHUE, TacTpyisiuus, opraHoreHne3. lloctamOpuoHasibHOE pa3BuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHS: MIPSAMOE, HEMpsiMOoe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3sBUTHE OPTraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pazsutue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUA: CTPOCHUE CEMEHU, CTaUU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuibr U cxembl: «DOpPMBI Pa3MHOKECHHS OPraHU3MOBY», «/[BOWHOE OIUTIOMOTBOPEHHE Yy IBETKOBBIX PACTCHHUI,
«BereratuBHOE€ pa3MHOXXEHHE pacTeHHi», «Jlenenune kinetku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHwue
xpomocoMbl», «Knerouneri uukny, «Pemmmkamua [IHK», «Mwutosz», «Meito3», «lIpsiMoe U HenpsiMoe pa3BUTHEY,
«l"ameroreHes y MIEKONMUTAIOUIMX U YETOBEKa», «OCHOBHBIE CTAJIUU OHTOIEHE3a».

O6opynoBanue: MHKPOCKOI, MHKPOITPENAPATHI «Crnepmato3ou bl MJICKOITATAIOLIETO, «Slinexknerka
MJICKOIIUTAIOLIETr0», « KapuokuHes B KIIeTKax KOpelIKa JIyKa», MarHUTHAsE MOJAE/b-allIUINKaUs «JleneHue KIeTKn», MOJEIb
JIHK, Mmozenb MmeTtadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

Jlabopatopnas pabota Ne 3 «Habmonenne MuTO3a B KJIIETKaX KOHYMKA KOPEIITKA JTyKa Ha TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsiencTBEHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.



[Ipeamer u 3amaum reHetuku. Mctopus pasButus reHetuku. Poib muTomornu u 3MOpPUONIOTHM B CTAHOBIICHUU
reHeTuku. Bxian poccuiickux M 3apyOeKHbBIX YUYEHBIX B pa3BUTHE TCHETUKH. MeETOJbl MeHEeTUKH (TUOPHI0JIOTHYSCKUM,
[UTOTCHETUYECKUM, MOJEKYJISIpHO-TeHEeTHYeCKUuii). OCHOBHBIE TE€HETHYECKHWE TOHATHA. | eHeTHMYecKass CHMBOJIMKA,
HCIIOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJEeJI0BaHUs MPU3HAKOB, ycTaHOBieHHbIC [. Menaenem. MoHoruOpuaHOe CKpellMBaHHe. 3aKOH
eauHooOpasusi THOpUIOB TepBOro mnokojieHus. [IpaBuino gomuHUpoBaHMs. 3aKOH paclIelieHdus Mpu3HakoB. [umoresa
YUCTOTHI raMeT. [lonHOe ¥ HenmoJIHOE TOMUHUPOBAHUE.

JluruOpuaHoe CKpemmBaHUE. 3aKOH HE3aBUCHUMOTO HACJICJAOBAaHMS TPHU3HAKOB. [lUTOreHETHYECKHE OCHOBBI
TUTHOPUIHOTO CKpPEIIMBaHUSA. AHAIM3UpYIONIee CKpenuBaHue. lcnonb30BaHWe aHATM3HPYIOMIETO CKPEUIUBAHUS JUIS
ompeJieNIeHUs] TeHOTUITa 0COOH.

CuennenHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana no cuemieHHOMY HacieoBaHUIO TreHoB. Hapymenue
CLECIUICHUS T€HOB B PE3yJIbTaT€ KPOCCUHIOBEPA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. [ eHeTuYecKkue KapThl.

I'enernka mona. XpPOMOCOMHOE ONpPEAECICHUE I0ja. AyTOCOMBI M TMOJOBBIE XPOMOCOMBI. ['OoMOoraMeTrHmle u
reTeporaMmeTHble opranu3Mmbl. HacnenoBanue npru3HakoB, CHEMJICHHBIX C IMOJIOM.

N3meHunBOCTh. BHUABI M3MEHUYMBOCTH: HEHACIIECICTBCHHAs WM HACIEICTBEHHass. Poyib cpeapl B HEHACIEICTBEHHOU
W3MEHYHUBOCTU. XapaKTEPUCTUKA MOIU(MDUKAITMOHHONW U3MEHUMBOCTU. BapualimoHHblil psal 1 BapuannoHnHas kpuBas. Hopma
peakiuu npu3Haka. KojmnuecTBeHHbIE M Ka4eCTBEHHbIC MPU3HAKM U WX HOpMa peakiuu. CpoiicTBa MOAMGMUKAIIMOHHOU
M3MEHYHUBOCTH.

HacnencrBenHast, v TeHOTHIIMYECKAs!, M3MEHYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Mel03 U MOJI0BOM MPOIEce —
OCHOBAa KOMOMHATUBHOW M3MEHYMBOCTH. MyTalmoHHasi M3MEHYMBOCTh. Kiaccudukaius MyTaiuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTora W npuuuMHbl MyTanuil. MyrtareHHble (BakTopbl. 3aKOH TOMOJIOTHYECKHX PSJAOB B HACIEJICTBEHHOM
m3MenunBoctu H. 1. BaBuiosa.

Bresnepnas HacIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorumn demoBeka. OCHOBHBIE METOJIbI T€HETUKH YEJIOBEKa: MeHeaIOTMYEeCKUM, OJIM3HEIIOBBIN,
[IUTOTCHETUYECKUHM, OMOXUMUYECKUH, MOJIEKYJIIpHO-TeHeTHYeckuii. COBpEMEHHOE OIpe/ie/IeHUE TeHOTHIA: TTOJIHOTEHOMHOE



CEKBEHHpPOBaHUE, T€HOTUIMPOBaHKE, B TOM uucie ¢ nomoiisio [1[[P-ananu3a. HacneacTBennbsie 3a0o0sieBaHMs YeIOBEKA:
reHHble 00JIe3HH, OOJIE3HH C HACJEJCTBEHHON MPEAPACIONOKEHHOCThIO, XpPOMOCOMHbIE Oosie3Hu. ComMaruyeckue Hu
reHepaTuBHble MyTaiuu. CTBOJOBBIE KJIETKH. [IpuHIMIIBI 370poBOro o0Opasza >KU3HU, JUATHOCTUKH, MNPO(UIAKTUKH U
JIeYeHUsT TEHETUYeCKUX OoJe3Hell. MeIUKO-TeHEeTUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYEHHWE MEIUIUMHCKONW TE€HETHKU B
MPEIOTBPAIICHUH U JICUCHUU TeHETUYECKHUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuibl U cxembl: « MOHOTHOPHUIHOE CKPEIMBAHUE M €T0 IUTOTEHETUYECKass OCHOBa», «3aKOH PACHICTUICHHS U €T0
[IUTOTEHETUYECKAasi OCHOBa», «3aKOH YHUCTOTHI TameT», «JlurubpumHoe ckpeuuBanue», «lluTosornyeckue OCHOBBI
TUrHOpUAHOTO CKpeuuBaHus», «Meio3y», «BzaumoaeicTBue aifielnbHbIX TI'eHOBY», «['eHeTHdyecKkue KapThl pacTEHUH,
JKUBOTHBIX M 4YeNIOBEKa», «l'eHeThka mona», «3aKOHOMEPHOCTH HACJIEAOBAaHMS, CLUEIUIEHHOTO € Mojom», «Kapuotumsl
YeJioBeKa M KUBOTHBIX», «BUbl m3MeHUnBOCTHY, «MoaudukanrnoHHas n3MEHIUBOCThY, «HacnenoBanne pesyc-daxropay,
«I'eHeTrKa rpynn KpoBu», « MyTallnOHHas U3MEHYUBOCTBY.

O6opynoBanue:  Mojenu-anmiaukanuu — «MoHoOrubpugHoe — ckpemuBaHue», «HemomHoe — TOMUHUpOBaHHUEY,
«JlurubpugHoe ckpeuuBanuey, «llepekpéct xpomocom», MUKPOCKON U MUKpompenapar «/[po3oduna» (HopMa, MyTaluu
(bOpMBI KPBUTBEB M OKPACKH TeJa), repobapuii «I'opox MOCEeBHOM.

JlabopaTopHble ¥ NpakTHYecKue padoThbl:

JlabopatopHasi pabora Ne 4 «U3yuenue MoaupuUKalMOHHOW HM3MEHYMBOCTH, TOCTPOCHHE BapUALMOHHOTO psia U
BAPUALIMOHHOW KPUBOW».

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MpolLecc. 3apoXKICHHE CeleKIUu U aomectukanusa. Yuenne H. M. BaBunoBa o ueHrtpax
MIPOUCXOXKICHUSI 1 MHOTO0Opa3us KYJIbTYPHBIX pacTeHUM. L{eHTpbl TPOUCXOXKIESHUS TOMAIIHUX KUBOTHBIX. COpT, Opo/a,
ITAMM.

CoBpeMeHHBIE METO/IbI CEJICKITMU. MacCOBBIN M MHIUBUAYATBHBIA OTOOPHI B CEICKIIMN PAaCTeHUH U )XKUBOTHBIX. OTleHKa
sKcTephepa. bim3kopoacTBeHHOE cKpelmBaHue — MHOpuauHr. Yucras nunus. CKpelmMBaHUE YUCTHIX JUHUH. ['ereposuc,



win tubOpuaHas cuia. HepoactBenHoe ckpemnuBanue — ayTOpuauHr. OtnanéHHas ruOpuamsanuss W e€ yCHexw.
M cKyCCTBEHHBI MYTAareHe3 U MOJIyYEHUE MOJUIIIONA0B. JJOCTHKEHHUSI CENEKIINH PACTEHUH, )KUBOTHBIX U MUKPOOPTaHNU3MOB.

buorexHonorus Kak oTpacib Npou3BojAcTBAa. ['eHHas uHKeHepus. OTanbl co3gaHusi pexkomOuHanTHoW JIHK wu
TPAaHCTEHHBbIX OpraHu3MoB. Knerounas mmxenepusa. Kiietounsle KynbTypbl. MHUKPOKIIOHAJIIBHOE Pa3MHOKEHUE PACTECHHM.
KionupoBanue BHICOKOIIPOIYKTUBHBIX CEIHCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJOTUYECKHUE U dTUYecKue mpoodiiembl. MO
— TE€HETUYECKH MOJU(DUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. 1. Basuiios, 1. B. Muuypumn, I'. /I. Kaprieuenko, M. ®@. lBaHOB.

Tabnuibl u cxeMbl: kKapTa «L{eHTphl MPOUCXOKACHHUSI 1 MHOTO00Opa3usi KyJIbTYPHBIX pacTeHuin», «Ilopoabl noManrHux
KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuit», «OtnanéHHas rubpunuzanus», «Pabotel akagemuka M. @. VBaHoBay,
«ITomunnongus», «O0BeKTHl OMOTEXHONOTUNY, «KileTouHbIe KYJIbTYpbl U KIOHUpOBaHUE», « KOHCTpyHMpOBaHHE M NEPEHOC
I€HOB, XpPOMOCOMY.

O6opynoBaHue: MyJISDKA TUIOAOB W KOPHEIUIONOB JUKUX (OpM U KYJIbTYpHBIX COpPTOB pacTeHui, repOapuit
«CenpCKOXO035IICTBEHHBIE PACTECHUSY.

JlaGopaTopHble U NpaKTHYeCKHEe PadoThI:

Okckypeust «OCHOBHBIE METOJBI M JOCTHMXKEHUS CEJEKIMH PACTEHHH M >KUBOTHBIX (HA CEJEKUMOHHYIO CTaHLMIO,
IUIEMEHHYI0 (DepMy, COPTOUCHBITATENBHBIN YYacTOK, B TEIUIMYHOE XO3AWCTBO, Ja0OPATOpHI0 arpOyHMBEPCHUTETA WU
HAy4YHOTO I[EHTPA)».

11 KIACC

Tema 1. DBoJIIOLIUOHHASL OHOJIOTHS.

[IpeAnockuUIKu BO3ZHUKHOBEHUSI JBOIIOIMOHHON TEOpPUHU. DBOIIOLMOHHAS Teopus U €€ mMecTo B Ouonoruu. BrusiHue
ABOJTFOITMOHHOW TEOPHUH HA Pa3BUTHE OWOJIOTHH U IPYTHUX HaYK.

CBunmeTenscTBa ABOMIONUU. [la€OHTONOTHYECKHE: TTOCIEIOBATEIHFHOCTD IMOSBICHUS BHUJIOB B IMAJICOHTOJIOTHYECKON
JeTonHCH, TiepexoHbie popmbl. bruoreorpaduueckne: cxoACTBO U paznudue GayH u (prop MaTepuKkoB U OCTPOBOB.



OMOpHOJIOrHYECKUE: CXOACTBA U Pa3Inyusi SMOPUOHOB Pa3HbIX BUAOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTUYHbIE, AaHAJIOTUYHBIE, pyJAUMEHTAPHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMUYECKHE: CXOJACTBO MEXaHU3MOB
HACJIEICTBEHHOCTHU U OCHOBHBIX META0OJMYECKUX MYTEH y BCEX OPTaHU3MOB.

OpomtounoHHas Teopust Y. JlapBuHa. [Ipennoceuiki BOSHUKHOBEHHS JapBUHU3MA. J[BMKYIME CHIIBI 3BOJIIOLIMHA BHJIOB
no JlapBuHy (M30BITOYHOE Pa3MHOKEHHE MPH OTPAaHUUYEHHOCTH PECYpCOB, HeompeaenéHHas M3MEHYMBOCTh, OOpnOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosionuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUH.

JBrxymue cuibl (pakTopbl) SBONIONKK BUIOB B MpUpoje. MyTallMOHHBIA MPOIECC 1 KOMOWHATUBHASI U3MEHYUBOCTbD.
[TonynsiuroHHBIE BOJHBI U Ipeiid reHoB. N3omsuusa u Murpaimsi.

EcTecTBeHHBII1 0TOOp — HanpaBIIAOMIMKN GakTop 3BOMOUKUNA. POPMBI ECTECTBEHHOTO 0TOOPA.

[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK PE3yNIbTaT 3BOJONHH. [[pruMepsl mprcnocobieHnii y opranu3MoB. ApoMopQo3s
Y UMoaJanTaluu.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHbIE (hOpMBI BU1000pa30BaHus: reorpaduueckoe, 3KOJI0rH4ecKoe.

MaxkposBosonus. @opmbl IBOIIOLUK: (UIETHYECKAs], TMBEpreHTHAs, KOHBEpPreHTHasd, napayenbHas. HeoGparumoctsb
HBOJIIOLIAM.

[IpoucxoxieHne OT HeCeMaIu3upOBAHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3anvs. AganTuBHAs paaranusi.

JdeMoHcTpanuu:

[Hoptpersr: K. JIunnei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, ®. Mromnep, A. H.
CeBeplIOB.

Tabmuubr u cxembl: «Pa3BuTHe OpraHMYecKOro MHUpa Ha 3emie», «3apoJbIIM TMO3BOHOYHBIX KUBOTHBIXY,
«Apxeonrtepukc», «Dopmbl 60ppOBI 3a cyliecTBoBaHUE», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB pacTEHU»,
«MHoroo6pasue nopoja KuBOTHIX», «[lonymsauun», «MyTanmoHHasi K3BMEHYUBOCTEY, «ApoMopdo3b», «anoagantanumy,
«O0mmas aerenepaiusy», «JIBuxymue cuibl sBoOINy, «Kapra-cxema mapmpyta myremectsus Y. Jlapsunay, «bopbOa 3a
cymectBoBanue», «lIpucrnocobmeHHOCT,  opraHu3MoBy», «['eorpaduyeckoe BuI000pa3zoBaHUE», «IKOJIOTHUECKOE
BUJI000pa30BaHUE).



O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIAMH OKpPACKH, HAOOp IJIOJIOB U CEMSH, KOJUICKITUS
«IIpumepsl 3alIUTHBIX TMPUCIIOCOOJICHUHN Y )KUBOTHBIX», MOJIelb « OCHOBHBIC HAIPaBJICHUS IBOIIOLUNY, 00BEMHASI MOJCIb
«CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KouieKiusa «DopmMbl COXpPAaHHOCTH HCKOTAEMBIX KHBOTHBIX M PACTECHUI», MOICIb
anmmkaius  «[lepekpéct xpomocom», BlaxkHble nOpenaparsl «Pa3BuTue HacekoMoro», «Pa3BuTtHe ASATYLIKWY,
MuKkponpenapar «Jpo3zodunay (Hopma, MyTanuu GopMbl KPbUIBEB U OKPACKH TeJa).

JlaGopaTopHble U NpaKTHYeCKHEe PadoThI:

Jlabopatopnas pabota Ne 1 «CpaBHeHre BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Jlabopatopnas pabora Ne 2 «Onucanue npucrnoco6JI€HHOCTH OpraHu3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHME H Pa3BUTHE KU3HHM Ha 3em.ie.

JloHay4dHble MPEJICTABICHUS O 3apOXKJICHUM KU3HU. HayuHble ruroTe3sl BOBHUKHOBEHHUS KU3HU Ha 3eMJie: abuoreHes u
MaHCTIEPMUSL. XUMHUYECKass DJBOJIONMSA. AOHWOTEHHBIM CHHTE3 OpPraHWYECKWX  BEIIECTB W3  HEOPTaHMYECKUX.
DKCIepUMEHTAIPHOE TOATBEP)KACHUE XMMHYECKON 3BOJONMU. HadanmbHbple 3Tambl OMOJOTHYECKON 3BoJOIMU. [umoresa
PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IlepBbie KIETKM M HMX HSBOJIOIMS.
DopMUPOBAHUE OCHOBHBIX T'PYIII JKUBBIX OPTraHU3MOB.

PazButue xxu3nu Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxelickas u nporepo3orickas 3pbl. [laneo3olickas 3pa u
e€ MepuoIbl: KEMOPUIMCKUHN, OPIAOBUKCKHM, CUITypUICKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30lickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

Kalino3oiickast 3pa U €€ nepuopl: NaaeoreHOBbI, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa U reoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOIUU PACTUTEIBLHOIO U KUBOTHOTO
Mupa. Apomop(o3bl y pacTeHuid 1 KUBOTHBIX. [losiBIIeHHE, paciBET U BEIMUPAHUE TPYIII KUBBIX OPTAHU3MOB.

Cucrema OpraHM4ecKoro MUpa Kak OTpaxeHue 3BOTOIMUA. OCHOBHBIE CUCTEMATUUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOLMS 4YEJIOBEKA. AHTPOMOJIOTHS KakK Hayka. Pa3BUTHE NpEeACTaBICHUN O MPOUCXOXKICHUM 4esIOBEKAa. MeToJibl
n3yuyeHus anTpornoreHeza. CxoACTBa U pa3inyus YeJ0oBeKa U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHE YeTIOBEKa.

JBrxymue cuiibl (pakTopsl) aHTporiorenesa. HacnencrBeHHas KI3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIH
o0pa3 KU3HU, U3TOTOBJICHUE OPYAUM TPYyJia, MBIIICHHUE, PEUb.



OCHOBHbBIE CTaguM W BETBU JBOJIIOLMH YEJIOBEKA: ABCTPAIONUTEKH, UenoBek ymenblid, UemoBeK NpAMOXOASIINH,
YenoBek HeaHaepTalibckuii, YenoBek pasyMHbii. Haxoakum HCKONMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, 00JaCTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUA.

Yemoseueckne packl. OcHOBHBIE OOJBINME pachl:  €BponeowaHas (eBpasuiickas), HETPO-aBCTPAJIOHIHAS
(axBaTOpUaNbHASA), MOHTOJIOUAHAS (a3MATCKO-aMEepUKaHCKasi). YepThl MPUCTIOCOOIIEHHOCTH MPECTABUTEIIEH UYeIOBEUYECKUX
pac K yCIIOBUSIM CyIIECTBOBaHMS. ENMHCTBO yenoBeueckux pac. Kpurrka pacusma.

JlemoHcTpanum:

[Toptpetsi: @. Penn, JI. [Tactep, A. N. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupbr u cxembl: «Bo3HukHoBeHHe CoilHeUHOUW cucTeMbl», «Pa3Butne opraHmdyeckoro mupa», «Pacrturenphas
KJIeTKa», « KuBoTHas kierka», «IIpokapuotnyeckas kinetka», «CoBpeMeHHasi CUCTEMa OPraHUYeCKOro Mupa», «CpaBHEHUE
aHATOMMYECKHUX YEPT CTPOCHUS YEJIOBEKA U YEIIOBEKOOOPA3HBIX 00€3bsH», « OCHOBHbBIE MECTA MAJIEOHTOJIOIMUYECKUX HaX0/I0K
MPEJIKOB COBPEMEHHOI'O 4YelOBeKa», «/IpeBHenmme moan», «JpeBHue mroam», «llepBpie COBpEMEHHBIE JIOAN,
«YHenoBevyeCKHe pach».

Oo6opynoBanue: mymsxu «lIpoucxoxaeHue uenoBeka» (OIOCThI aBCTPAJONMUTEKA, MUTEKAHTPOIA, HEaHJEPTalblia,
KPOMaHbOHIIA), CJIENKH WK U300paKeHUs] KAMEHHBIX OpYAMM MEepBOOBITHOIO YeI0BeKa (KaMHU-4ONIEPHI, pyOuia, ckpedia),
reOXPOHOJIOTHYECKast Ta0JInIa, KOJUIEKIUs «DopMbl COXpaHHOCTH UCKOMAEMBIX JKUBOTHBIX U PACTCHHIN.

JlabopaTopHble ¥ NpakTHYecKue padoThbl:

[Ipaktrueckas padora Ne 1 «M3yueHue uckonaeMbIX OCTaTKOB PACTEHHI U )KUBOTHBIX B KOJIIEKLIHASX).

DKCKypcus «IBOJIOLUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAaYUYHBIN WIM KpaeBEeIUEeCKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kaloas cpeaa.

DKoJIOTUsl KaKk Hayka. 3ajayd M pa3fesibl SKOJOTMH. METOIbl 3KOJOTMYECKUX HCCIIEIOBAHUN. JKOJOTHYECKOE
MHPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpeabl 00MTaHMS OPraHU3MOB: BOJHAS, HA3€MHO-BO3/yIlIHAsl, [IOYBEHHAsl, BHYTPHOPTaHU3MEHHA.

Okonornueckue  ¢akrtopsl. Knaccudukamus  skomormdeckux — (HaKTOpOB:  aOMOTHUECKHE, OWOTHYECKHE U
aHTpoMoreHHbIe. J[elicTBIE KOIOTHUECKUX (DAKTOPOB HA OpPraHU3MBI.



AOGuoTtnueckue ¢GakToOpbl: CBET, TeMIlepaTypa, BIaKHOCTh. Dortonepuonusm. [IpucrnocoOieHuss OpraHU3MOB K
JercTBUI0 abuoTuueckux (pakTopoB. brosornyeckue puTMal.

buotuueckue ¢aktopsl. Bujibl OMOTHYECKUX B3aUMOJCUCTBUNA: KOHKYPEHIIMS, XUIIIHUYECTBO, CUMOUO3 U €ro (pOpMHl.
[TapazuTtusmM, Koorepaiusi, MyTyajlu3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M, HEUTpPAIU3M.
3HadyeHne OMOTHYECKUX B3aUMOJCHCTBUM JJI CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH Tomyasnuu. OCHOBHBIC IOKa3aTelud TMOMYJSIUA: YHUCICHHOCTh, IUIOTHOCTb,
POXKJ1a€MOCTh, CMEPTHOCTh, TPUPOCT, MUTpaLUs. J[MHAMUKA YUCIIEHHOCTU MOMYJISIIUUA U €€ PeryJisiiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynee, O. ['ekkens.

Tabmuielr u cxeMmbl: kKapta «[lpupomnbie 30HBI 3eminy, «Cpeabl OOUTaHHUS OPraHU3MOBY», «DOTONMEPHOAU3IMY,
«lTonynsauumny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH NOMyJaiuu HHPYy30pun-Tydenbkny, «[Iumesbie nenmy.

JlabGopaTopHble ¥ NpaKkTHYecKue padoThbl:

Jlabopatopnas pabota Ne 3 «Mopdonornueckue 0cCOOEHHOCTH PACTEHUIN U3 PA3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4 «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktnueckas padora Ne 2 «I[1oacu€T MIOTHOCTH NOMYISUUN Pa3HbIX BUJIOB PACTEHHIN.

Tema 4. CooO1mecTBa ¥ IKOJIOrHYeCKHE CHCTEMBI.

Coo011ecTBO OpraHnu3MoB — OnoreH03. CTPYKTypbl OHMOIIEHO3a: BUIOBAsI, IPOCTPAHCTBEHHAs, TpoduyecKas (IMUILeBas).
Bunpi-nomunantel. CBs3U B OMOIIEHO3E.

Dkoiiorudyeckue cuctemnl (dkocuctemsl). [lonsitue 06 skocucreme u 6uoreoieHose. OyHKIMOHATBLHBIE KOMITOHEHTHI
HKOCUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, peIylIeHThl. KpyroBOpOT BEIIECTB U MOTOK YHEPTUU B dKocucTeMe. Tpodudeckre
(nuieBbie) ypoBHU dKocucTeMbl. [IumeBbie 1ienu u cetd. OCHOBHBIE TOKA3aTeIu KOCHCTEMbI: OHoMacca, MPOIYKITUS.
DKOJIOTHYECKHUE MUPAMUJIbL: TTPOIYKIIMHU, YUCIEHHOCTH, OroMacchl. CBOMCTBA IKOCHUCTEM: YCTOMYUBOCTb, CAaMOPETYJISIINS,
pa3zButue. Cykueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOT'O WJIH IUPOKOJIUCTBEHHOTO JIeca.

AHTPOTOrE€HHBIE JKOCUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBI. buonornueckoe M XO034MCTBEHHOE 3HAYCHHE
arpod’KOCUCTEM M YPOOIKOCHCTEM.



buopaznooOpaszue kak pakTop ycToHdnBOCTH 3K0cucTeM. CoxpaHeHUE OMOJIOTHYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. . Bepnaackoro o 6uochepe. ['panuiibl, coctaB u cTpykTypa 0uocdepsl. 2KuBoe BEIIECTBO U €r0 (PYHKIIUH.
OcobennocTu 6uochepsl Kak ri1odaibHOM 3KocucTeMbl. JIlnHaMrueckoe paBHOBeCHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHMOT€OXMMHUYECKHE ITUKJIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HAIbHOCTh OHOC(EpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe. [obanbHble HIKOIOrHYeCKUue MPOOIEeMBbl.

CocymiecTBoBaHME NPUPOBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3zHOOOpa3usi Kak OCHOBA yCTOMYMBOCTH OUOChEpBHI.
OcHOBa palMOHAIBFHOTO YINPaBJICHUS MPUPOJHBIMU pECypcaMd M WX HUCHOJb30BaHHUE. J[OCTHKEeHUs OMOJIOTMH U OXpaHa
MIPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmubsr u cxemsl: «llumesbie nenn», «buoreHos: cocraB u cTpykrypa», «llpupomusie coobmectBay, «llenu
OUTaHUs, «DKoJornyeckas nupamuaa», «buocgepa u yenorex», «IkocucTeMa MUPOKOIUCTBEHHOIO JIeca», « IKOCUCTEMA
XBOMHOro Jjeca», «buoleHo3 Bogoémay, «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE BO3JAEHCTBUA HaA MPUPOAY»,
«BaxHeillre MCTOYHUKH 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX Bony», «llouBa — BakHeillias cocrapisiomas ouochepsi»,
«®DakTopsl aerpamanuu mouBy», «llapHukoBwiii 3P dexT», «DakTophl paTroaKTUBHOTO 3arps3HeHus Ouochepnn», «Oomas
CTpyKTypa 6uocheps», «Pacmpocrpanenue xxu3nu B 0uocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopot yriepoaa B
ouocheper», «KpyroBopot azora B npupojie».

OO6opynoBanue: Mojaenb-anIuInKauusa « TunuyHeie OMOLIEHO3b», Tepbapuil «PacTuTenbHble COO0IIECTBA», KOJIEKINUN
«buotnieHo3», «Bpeautenu BaKHEUITUX CEITbCKOXO3IUCTBEHHBIX KYJIBTYP», TepOapu M KOJJICKIIMA PACTEHUH M KUBOTHBIX,
MpUHAJIeKAIINE K Pa3HBIM SKOJIOTHYECKUM Tpynnam oaHoro Buaa, Kpacnas kaura Poccuiickoit @enepannn, n300pakeHus
OXpaHsEMbIX BUJIOB PACTECHHUH U KUBOTHBIX.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOT'PAMMBLI 11O BHOJIOI'MA HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornmacno ®I'OC COO, ycranaBnmuBaroTcs TpeOOBaHUS K pe3yJibTaTaM OCBOSHHUS OOYYaIOIUMHKCS MPOTPaMM CPEIHETO
oOmrero o0pa3oBaHus: IMYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JWYHOCTHBIX pE3yJbTaTOB OCBOEHUS TMpeaMera «buosorus» BBIIEIEHBI CIEAYIONINE COCTAaBISIONIME:
OCO3HaHHE O00YYarOUUMUCA POCCUUCKON TPaX)TAHCKON HUIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH H
CaMOOIIPECIICHUI0, HAJIUYME MOTHBAlMU K OOYyYEHHIO OHMOJIOTMH, II€JICHANPABICHHOE pa3BUTHE BHYTPEHHHUX YOEXKICHUM
JIMYHOCTH HA OCHOBE KJIIOUEBBIX I[EHHOCTEM U HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OWOJOTHYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh 00YYarONUXCsl PyKOBOJACTBOBATHCS B CBOCH JCATEIHHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, MPUCYIITUMH
CUCTEME OHMOJIOTUYECKOTO 00pa3OBaHMsI, HAIMYUE DKOJIOTMUYECKOTO MPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS mpenmeTa «buomorus» gOCTUTalOTCS B €IUHCTBE Y4YEOHOM W BOCHUTATEIbLHOMU
JEATEIbHOCTY B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHUIUCKUMHU COIMOKYJIbTYPHBIMH, HMCTOPUUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, MPHUHSATHIMH B OOINECTBE MpaBWJIaMU M HOPMAaMH TOBEJEHUS U CIIOCOOCTBYIOT MpoIleccam
CaMOIO3HaHUs, CAMOBOCIIUTAHUS M CAaMOPA3BUTHUS, PA3BUTHUS BHYTPEHHEH MO3ULMUU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHS K
3aKOHY M TMPaBOIMOPSAIKY, YEJIOBEKY TpyJa M CTapuieMy IOKOJICHUIO, B3aMMHOIO YBaXKCHHS, OEpPEKHOrO0 OTHOIICHUS K
KYJIbTYPHOMY HAaCJEIUIO U TPAIULMSAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont deaepannn, Npupoie U OKPYKaroIIeH cpee.

JImaHOCTHBIE pe3yNbTaThl OCBOEHUSA y4eOHOro mnpeamera «buonorus» IOMKHBI OTpakaTb TOTOBHOCTh U CIIOCOOHOCTh
00y4Jaromuxcs pyKOBOJICTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3MIIMEN JTUYHOCTH, CUCTEMOM LEHHOCTHBIX OpPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHHUX YOEXIEHUM, COOTBETCTBYIOIIMUX TPAJUIIMOHHBIM I[EHHOCTSIM POCCHUHUCKOrO OOIIECTBA, pacIIUpPEHUE
YKU3HEHHOT'O OMBITA U OIbITA JIEATEIIbBHOCTH B MIPOIIECCE Peau3allii OCHOBHBIX HAMPABICHUN BOCIUTATEILHON NESITEIHLHOCTH, B
TOM YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMO3ULMK OOY4YaIOIIErocss Kak aKTUBHOTO W OTBETCTBEHHOTO UIEHA POCCUHCKOTO
00I11eCTBa;

OCO3HAHHUE CBOMX KOHCTUTYITMOHHBIX IMPaB M 003aHHOCTEH, YBAXKCHHUE 3aKOHA M TIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JMACATEIBHOCTH MPU CO3JAHUM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATEIbHBIX 3a]1a4, BBIOJHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHE YYUTHIBaTh B CBOMX JCHCTBHSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIIOACH C pasHbIMHU
yOSXKACHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMU U COIUATIBHBIM TMOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOT'O BBIMIOJTHEHUS YUEOHBIX, TO3HABATEIBHBIX U HCCIEI0BATEIbCKUX
3aJla4, YBOXKUTEIHLHOTO OTHOIIECHUS! K MHCHUIO OMMTOHEHTOB MPHU 00CYKJEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJEPIKAHMUS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JI€SATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJAHCKON HUIECHTUYHOCTH, MATPUOTHU3MA, YBaKEHUS K CBOEMY HApOiy, UyBCTBa
OTBETCTBEHHOCTH Tiepes PoauHOM, ropaocTh 3a CBOM Kpai, CBOK PoavHy, CBOM SI3bIK M KYJbTYpPY, IMPONIJIOE W HACTOAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIHUIO0 W MaMSATHUKAM MPUPOJbI, JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJIEHHWE W pa3BUTHE OWOJOTWH, TMOHWUMAaHUS 3HAYCHUS
OMOJIOTMH B TTO3HAHUH 3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO 0OIIEeCTBRA;

ujenHast yoexx 1I€HHOCTh, TOTOBHOCTH K CITYKEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STHUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYyallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HAa MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOIIIEHUWE K CBOMM POJMUTENISIM, CO3/IaHHI0 CEMbM HAa OCHOBE OCO3HAHHOIO MPHUHATHUS LEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUM C TPAAULIUSIMUA Hapo10B Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIIOYAash ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIOpTa, TPY.Ha,
OOIIECTBEHHBIX OTHOIIICHUM;

MOHMMAHUE YMOIIMOHAIBHOTO BO3/ICUCTBUS )KUBOM MPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MIPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) pu3nyeckoro BoCMTaHuA, (POPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOT0 0JIATONIOTy YU

MOHMMAHUE W peanu3alus 3J0pOBOro M 0e30macHoro oopasza >KU3HU (3A0POBOE MUTAHUE, COOJIIOJICHUE TMTUEHUYECKUX
IMpaBWJI W HOPM, COaJaHCHPOBAHHBIA PEXKUM 3aHATHH M OTIbIXa, peryispHas (Quianueckas aKTUBHOCTH), OEpEKHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHUS K COOCTBEHHOMY (hHM3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHMMAaHHUE IEHHOCTU MPABUJ UHIUBHUIYATLHOTO M KOJUIEKTUBHOTO 0€30MacCHOTO MOBEJICHUS B CUTYAIUSIX, YTPOKAIOUIUX
3I0POBBIO U )KU3HU JIOJIEH;

OCO3HAHHE MOCTEACTBUI 1 HEMPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOIECHUS aJIKOT OIS, HAPKOTUKOB, KypEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHUE IIEHHOCTU MacTepPCTBa, TPYI0JIIO0HE;

TFOTOBHOCTh K AKTUBHOM JIEATENIBHOCTH TEXHOJIOTUYECKOW U COIMAIbHOM HAMpPaBIE€HHOCTU, CIIOCOOHOCTh MHUIIUUPOBATH,
IJIAHUPOBATh U CAMOCTOSTENIBHO BBIMOJIHATH TaAKYIO 1€ TEIbHOCTD;

HHTEpeC K pa3iaudHbiM cdepaM MpodheCCHOHAIBHOW NESITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymayIieit
npodeCcCUr U pea30BbIBATh COOCTBEHHBIC JKM3HCHHBIC TJIaHbL;

TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSHKEHUU BCEH )KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

AKOJIOTHUYECKH 11e71ec000pa3Hoe OTHOIICHHUE K TPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3eMJjie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIIEHNE YPOBHS SKOJIOTHYECKON KYJIbTYPhI: MPUOOPETEHUE ONbITA IJIAHUPOBAHUS TTOCTYIIKOB M OIIEHKH UX BO3MOKHBIX
MOCJEACTBUMN JIJISl OKPY>KAIOIIEeH Cpeibl;

OCO3HaHHE II100aJTHFHOTO XapaKTepa IKOJIOTHIECKUX MPOOIeM U IyTeH NX PelleHus;



CIIOCOOHOCTh HMCHOJIB30BaTh NPUOOpETaeMble MNPU H3yYEHUH OWOJOTMU 3HAHWS W YMEHHUS I[pU PEUIeHUH MpoOieM,
CBS3aHHBIX C PALMOHAJIBHBIM NPHUPOAOIIOJIB30BaHUEM (COOJIOJIEHNE IpaBUJl IOBEAECHHMS B NPHUPOJAE, HAMPABIECHHBIX Ha
COXpaHEHHUE PaBHOBECHUS B IKOCUCTEMAX, OXpaHy BHUJIOB, SKOCUCTEM, OMocdepsl);

AKTUBHOE HEIPUATHE JACHUCTBUN, IPUHOCIIIMX Bped OKPYXKAIOUIEH IPUPOJHOU Cpele, yMEHHE IPOTHO3UPOBATH
HEOJIaronpUsATHBIE SKOJIOTMYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX ACHUCTBUI U MPEIOTBPAILATh HX;

HaJu4ue pPa3BUTOTO DKOJOIMYECKOI'O MBIIIICHHs, 3KOJOTMYECKOW KyJbTYpPbl, ONBITA JAECSATEIBHOCTH 3SKOJOTMYECKON
HAIIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTbCSI WMH B II03HABATEIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBHOW IIPAKTHUKE,
TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOU NEATEIBHOCTH HKOJIOIrMYECKON HAIPABIECHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOMN
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTa B MOJIMUKYJIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM U UYUTATEIBCKOM KYJBTYPHI KaK CPEICTBA B3aUMOJCUCTBUS MEXIY JIOAbMU U IO3HAHUSA
MHUPA;

NOHUMAaHUE CHEIU(PUKN OMOJIOTHH KaK HAyKH, OCO3HaHUs €€ pojiu B GOPMUPOBAHUHN PALIMOHAIBHOTO HAYYHOT'O MBIILJICHHUS,
CO3/IaHUU LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXAlOIeM MHUpPE KakK O €IUHCTBE IMPHUPOJIbI, YEJIOBEKa U OOILIECTBA, B MO3HAHUU
NPUPOIAHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTM OWOJIOTMHM [UIsi COBPEMEHHON LMBHIM3AIMU: OOECHEYEHHs] HOBOTO YPOBHS Pa3BUTHS
MEAMIIMHBI, CO3/IaHUE IMEPCIEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX pellaTh PECypcHbIE MPOOJIEMBbl Pa3BUTHUS UYEIOBEUYECTBA,
IOMCKa IMyTeH BBIXOJAa U3 MIOOAJBHBIX SKOJIOIMUECKHUX MpobiieM U olecnedeHus Iepexoja K YCTOMUMBOMY pa3BUTHIO,
palMOHAIBHOMY UCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHWW B LEJIAX MOBBILIEHUS OOIIEH KyIbTYphl, ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHOM IrpaMOTHOCTH 00ydaromuxcs, popMupyeMon mpy u3y4eHur OHOJI0THH;

NOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMs, HCHOJIb3yEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOIb30BaTh
NoJiy4aeMble 3HAHUS JJIsl aHalu3a U OOBACHEHHUS SIBICHUN OKPYXKAIOIIEro MUpa U MPOUCXOIAIINX B HEM M3MEHEHUW, YMEHUE
JienaTb 0OOOCHOBAHHBIE 3aKJIIOYEHHS HA OCHOBE HAayYHbBIX (PAKTOB M UMEIOIIMXCS JAAHHBIX C LEJIbI0 MOJYyYEHHUs JTOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS PEIICHHUS NPOOJIEM B PEAbHBIX >KU3HEHHBIX
CUTYaLHSIX;

OCO3HAHUE IIEHHOCTH HaYyYHOU JEsITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOEKTHYIO U UCCIIEJOBATEILCKYIO AESITEIbHOCTD
WHIUBUIYAJIHO U B TPYIIIIE;

TOTOBHOCTb ¥ CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHUIO, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHHM
10 OMOJIOTUU B COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJibTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» BKIIIOUYAIOT: 3HAUMMbIE IS (HOPMUPOBAHMS
MHUPOBO33pEHUsI 00YUYAIOIIMXCA MEXAUCLUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAayYHbIE MOHSTHS, OTPaXKaIoIKEe LEJIOCTHOCTD
HAYYHOW KapTUHBI MHUpa M CHeuu(PUKy METONOB MO3HAHMs, MCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, IHEPIHs,
SIBJIEHUE, MPOLIECC, CUCTEMA, HAYUHBIH (aKT, MPUHIMI, TUII0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIEJOBaHHUE, HAOIII0/IEHUE,
U3MEpEHUe, OHKCIEPUMEHT U JAPYIHX), YHHUBEpcalibHble YyuyeOHble JeHCTBUA (ITO3HABATENIbHbIE, KOMMYHHUKATHBHBIE,
peryisTUBHBIE), oOecnieunBaronue (opMHUpOBaHUEe (PYHKIIMOHATILHON TPAMOTHOCTH U COLMATIbHOM KOMIIETEHIIMN 00yYarOIMXCs,
CHOCOOHOCTh O0YYaIOIIMXCSI MCIOIB30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIe IUCTBUS B TTO3HABATEIHLHON U COLMATILHOM MPaKTHKE.

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI POTPAMMBbI CPEIHETO 00IIEer0 00pa30BaHuUs JOJIKHBI OTPAXKATh:

OgyaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU ACHCTBHAMM:

1) 6a30Bble JJOoruvyecKue aeicTBusi:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTYaIM3UPOBAThH POOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIUICHUS (aHAM3a, CUHTE3a, CPAaBHEHHUsI, KiIaccUu(UKaIiy,
000011IeHNs), PAaCKPbIBaTh CMBICI OMOJOTMYECKUX IMOHATUN (BBIAEIATh MX XAPAKTEPHbIE NPU3HAKH, YCTAHABIMBATH CBA3U C
JPYTUMU TOHATHSMU);

OIIPENEIISTh eI AEATENBHOCTH, 3a1aBasi IApaMeTPbl U KPUTEPUHU UX JOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI JEATEIbHOCTH
C MOCTaBJIEHHBIMU LEJISIMU;



UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHITHUS sl OOBICHEHUS (PAKTOB U SIBJICHUMN dKUBOU MPUPOJIBL;

CTPOUTH JIOTMUYECKHE paCCYXJAeHUS (MHIYKTHUBHBIC, JIENYKTHBHBIEC, MO AHAJIOTHMH), BBIABISATH 3aKOHOMEPHOCTU U
MIPOTHUBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYIHUPOBATH BHIBOIBI M 3aKIFOUCHUS,

MPUMEHSTh CXEMHO-MOJICTIbHBIE CPEJICTBA ISl TMPEJCTABICHUSI CYIIECTBEHHBIX CBS3€M W OTHOLIEHUM B H3y4aeMbIX
OMOJIOrMYECKUX 00BEKTAX, a TAK)KE MPOTUBOPEUUIN PA3HOTO PO/, BBISIBICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHHS IPOOJIEMBI C YUETOM aHAIN3a UMEIOIIUXCS MaTepHUaIbHBIX M HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIIBHOCTh, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJISM, OIEHMBATh PUCKH TOCIEICTBUI
JIeSITENNLHOCTH;

KOOPJAUHUPOBATH U BBITIOIHATH pa0OTy B YCIOBUSIX PEaTbHOI0, BUPTYaTbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;

Pa3BUBATh KPEaTHUBHOE MBIIIJICHHUE PHU PEIISHUH KU3HESHHBIX ITPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eHCTBHA:

BJIaJIETh HABBIKAMHM Y4€OHO-MCCJIEAOBATEIBCKOM M TMPOEKTHOM JESITEIbHOCTH, HABBIKAMHU pa3pelieHus MpooJeMm,
CIIOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3TMYHbIX
METOJOB ITIO3HAHUS,

HCIIOJIb30BaTh PA3IMYHBIC BUJIBI JICITEIIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHMS, €r0 MHTEPNPETAINH, MPEeoOPa30BaHUI0 U
MIPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM YHCJIC NPU CO3IaHUM YUE€OHBIX M COIIMATBHBIX MPOEKTOB;

dbopMUpOBATh HAYUYHBIN TUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBHUTh M ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIbHOM ICITSIPHOCTH M )KU3HEHHBIX CUTYaIIHIX;

BBISBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJlM3UPOBaTh 3ajady, BBIIBUTaTh THUIOTE3y €€ pelIeHUs, HaXOJUTh
apryMEHTBI /ISl JOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHAJTM3UPOBATH TOJIyYEHHBIE B XOJE PCEIICHUS 3a/Jaud pe3yJbTaThl, KPUTHUYECKH OIEHHUBATh HUX JOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITH 1€JICHANIPABIICHHBIN MMOUCK MIEPEHOCA CPEACTB U CIIOCOOOB JACHCTBUSI B TPOPECCUOHATIBHYIO CPENY;

YMETb MEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHMSI M3 PA3HBIX IIPEAMETHBIX 00JIacTel;



BBIJIBUT'aTh HOBBIE UJEH, IPEAJaraTb OPUrMHAIbHBIE MOIXObl U PELIEHUs, CTABUTh MPOOJIEMBbl U 3aJa4M, JOIMYCKAIOIINE
JIIbTEPHATUBHBIC PEILICHMUS.

3) pabora ¢ uHpopManmei:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOUHHKAX MHPOpPMALMK (TEKCTe Y4eOHOro MOCcOoOus, HAyUYHO-TOMYISIPHON JTUTEPATYPE,
OMOJIOTMYECKUX CJOBApsIX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTEepHeTe), aHaIu3upoBaTh HH(POPMALUIO
pa3IMYHBIX BUAOB U (POPM MPECTABICHUS, KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopMyIMpoBaTh 3aMpoChl U TMPUMEHSATHh PA3NIMYHBIE METO/Abl MPU TMOUCKE U O0TOOpe Ouosormueckor uHOpMaIH,
HEO0OXOIMMOM JIJIs1 BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npUOOpeTaTh OMBIT HMCHOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH, COBEPLIEHCTBOBATH KYJIBTYpPY
aKTUBHOI'O UCIIOJIb30BAaHUS PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOUPATh ONTUMAIBHYIO (OpMYy MpeAcTaBiIeHUs Ouoiorudeckoil uHPopManuu (Cxembl, Tpapuki,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

MCIIOJIb30BaTh Hay4YHBIN SI3bIK B KAYECTBE CPEJCTBA MPU padoTe ¢ OMOJIOrNYecKoi nH(pOopManuen: MPUMEHATh XUMUYECKHE,
dbus3nueckue W MaTeMaTHYeCKHWe 3HaKW U CUMBOJBI, (opmynbl, abOpeBUaTypy, HOMEHKIATypy, WCIONb30BaTh W
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIAJ€Th HABBIKAMHU PAclO3HABAHUA U 3aIIUTHI HHGOpMALIMK, UHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUSIMM:

1) o61enme:

OCYHIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HHM, aKTUBHO y4acTBOBATh B JMAJIOTe WM AUCKYCCHU TIO CYIIECTBY
oOcyxaeMoi TeMbl (YMEHHUE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh CY>KJE€HUS OTHOCUTENIHHO BBINOJIHEHUS IMpeajiaraeMoi 3a1auu,
YUHUTBIBATh UHTEPECHI U COTTIACOBAHHOCTh NO3ULUI APYTMX YYaCTHUKOB JHAJIOTA WU JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHbIE CPECTBA OOIICHUS, TIOHUMATh 3HAU€HNE COLMATbHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS
KOH(MDJIMKTHBIX CUTYallUl, YMETh CMSTYaTh KOH(IUKTHI U BECTU MIEPETOBOPHI;

BIAJETh PA3IUYHBIMU CHOCOOAMU OOIIEHUS M B3aUMOJEWUCTBHS, MOHUMATh HAMEPEHUs APYruX JIOAEH, MPOSBISTH
YBaXUTENbHOE OTHOLLIEHUE K COOECETHUKY U B KOPPEKTHOM (hopMe POpMyIHpPOBATH CBOM BO3PAKEHUS;

pPa3BEPHYTO U JOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.



2) coBMecTHas AeITEJIbHOCTD:

NOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM M HHIUBUIYaJbHOW pabOThl MPH pPEUICHHUH OUOJIOTUYECKOM
po0emMbl, 000CHOBBIBATH HEOOXOAUMOCTh MTPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN y4eOHOH 3a1auH;

BBIOMpATh TEMAaTHUKy W METOIbl COBMECTHBIX IEHCTBUN C YYETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)KIOro YieHa
KOJUIEKTHBA,;

IIPUHAMATh L€ COBMECTHOM JESATEIbHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH JNEUCTBHS IO €€ JOCTHKECHHIO:
COCTaBIIATH IUIAH JACHCTBUHN, pacTIpeeNsITh PO ¢ Y4ETOM MHEHHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOM padOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHUKA KOMaH/ bl B OOIINI pe3yJbTaT 0 pa3pad0TaHHBIM KPUTEPUSIM;

IIPEUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MTO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3IMYHBIX CUTYALUAX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE,
ObITh MHUIIMATUBHBIM.

OBjaieHne YHMBEPCAJTbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusaums:

UCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JJIs1 BBISIBICHUS [TPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHX 3HAHWI IIEJIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JIEUCTBHUSIX U IMOCTYMKaxX IO
OTHOLLICHHIO K JKHUBOU NPHUPOJE, CBOEMY 3I0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOATEIBHO OCYLIECTBIISITh IO3HABATEIbHYIO JESATENbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIE 33J]a4ul B 00pa30BaTEIbHOMN IEATEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATEIILHO COCTaBIIAThH IUIAH PEIICHHS MPOOJIEMbl C YUETOM UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEAIIOYTECHU;

JIaBaTh OLICHKY HOBBIM CHUTYaLMsIM;

paciupsTh paMK{ y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JieaTh OCO3HAHHBIN BBIOOD, ApIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOoCcOOCTBOBATh (DOPMUPOBAHMIO U MPOSABICHUIO IIHUPOKON 3PYAUIMU B PA3HBIX 00JIACTAX 3HAHMM, MOCTOSIHHO MOBBIIIATH
CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.



2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIETSIM;

BJIAJICTh HABBIKAMH TTO3HABATEIHLHON PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX IEUCTBUIM M MBICIUTEIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBaHUM, UCIIOIL30BaTh MPUEMBI pedIEKCUU JJI OLIEHKH CUTYalluM, BLIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PELICHUSI IO UX CHUXKEHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACSATEIbHOCTH;

3) npuHsiTHe ce0sl M APYIUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MPU aHATU3€ Pe3yJIbTaTOB ACATEILHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MTO3ULIUU JPYTOro YeJOBEKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3yabTatbl ocBoeHust nporpammbl COO 1o 6uosioruu Ha 0a30BOM YpOBHE BKIIIOYAIOT crielupUuuecKue st
yueOHOTO mpenmera «buonorus» HaydHble 3HAHUS, YMEHUS W CHOCOOBI JCUCTBUI 10 OCBOCHHIO, WHTEPHPETANMH U
npeo0pa3oBaHUIO0 3HAHWHN, BUJBI IEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAHWM B Pa3JIMYHBIX y4EOHBIX
CUTyallusX, a TaKKe B PeaJbHBIX >KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C Ouosioruedd. B mporpamme npeaMeTHbIe pe3yJbTaThl
MpECTaBIICHBI IO TOJIaM 00yUEHHUS.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHS YueOHOTO npeameta «buonorus» ¢ 10 knacce NOTKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUKM O MECTE U POJI OUOJIOTUU B CUCTEME HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (hOPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHHUS, O BKJIAJIE POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATBHON TPaMOTHOCTH Y€JI0BEKA JIJIs PELICHUS )KU3HECHHBIX 33]1a4;

yMEHHUE PacKphIBaTh COACPKAHUE OMOJOTUYECKUX TEPMHUHOB W MOHSATUHN: KU3HB, KJIETKA, OpraHu3M, MeTabonm3M (0OMeH
BEIIECTB M TMPEBpaAlllEcHUE HHEPruu), TOMeocTa3 (CaMOperyjsiusi), YpOBHEBas OpraHW3alus JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIcHUE (PEIPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHUE;



YMEHHE H3J1araTh OMOJOTHYECKHE TeOpHuH (KJIETOYHAs, XpOMOCOMHAs, MyTallMOHHAS, [IEHTpPaJIbHAsL OTMa MOJIEKYJISIPHON
ouonorun), 3akonsl (I. Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 IeHTpax MHOT00Opa3us M MPOUCXOXKICHUS
KyJbTypHbIX pacTteHuit H. 1. BaBunoBa), onpenensiTe rpaHuilbl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJeTh METOJIaMH HAyYHOTO MO3HAHHS B OMOJIOTHMHW: HAONIOJEHWE W OMHCAHHE JKUBBIX CHCTEM, IPOILIECCOB U
SBIICHUI, OpraHW3alisl U TPOBEIACHHE OMOJIOTHYECKOTO SKCIEPHUMEHTA, BBIIBIKEHHWE TUIOTE3bl, BBIIBICHHE 3aBUCHMOCTH
MEXJly UCCIeNyEeMbIMU BEIMYMHAMH, OOBSCHEHHE IMOJYYECHHBIX PE3YyJbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHATUH, TEOpUN U
3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYNIECTBEHHBIC TPU3HAKN BUPYCOB, KIETOK MTPOKAPUOT U DYKAPUOT, OAHOKIECTOYHBIX M MHOTOKJIETOUHBIX
OpraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U NPEBPAILECHUS SHEPIUU B KIETKE, (POTOCHHTE3A, IJJACTUYECKOTO U
HHEPreTUYECKOTO OOMEHa, XEMOCHHTE3a, MHUTO03a, Mei03a, OIUIOJOTBOPEHMS, Pa3MHOXKEHHS, WHAMBHUIYAJIbHOTO pa3BUTHUSA
opranu3ma (OHTOTeHE3);

YMEHHE TPUMEHATh TONYYCHHbIE 3HAHUA /s OOBICHEHUS OWOJIOTMYECKUX TMPOIECCOB W SBICHUH, IJIA MPUHSATHSL
NPAKTUYECKUX PEIIEHUH B NOBCEAHEBHOM JKM3HM C LEIbI0 oOOecrnedeHHus Oe30MaCHOCTH CBOEro 30pOBbS U 30POBbS
OKpYKaIOIIUX JIIOJeH, COOJIOJeHUsI HOPM TIPAaMOTHOTIO TOBEIEHUS B OKpY’KaIOLIEH MNPUPOAHON cpele, MOHMMAaHUE
HEOOXOJMMOCTH  MCIOJB30BaHUS  JIOCTMDKEHHM  COBpEMEHHOM Ouomorn W OWOTEXHOJOTHUH i  PalMOHAIBHOTO
IPUPOAOIIONb30BAHNUS;

YMEHHUE PelIaTh 3JIEMEHTApPHbIE TEHETUUYECKUE 33]1a4M HA MOHO- U AUTHUOPUAHOE CKPEIIMBAaHNE, CLEIIJIEHHOE HAClIeJOBAaHUE,
COCTaBJISTh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JUIS TIPEACKa3aHUs HACIeAOBAHUS TPU3HAKOB y OpPraHU3MOB;

yMEHUE BBITIOJIHATD Ja00paTOpHbIE U MPAKTUYECKHE paboThl, COOIIOATh IPaBUIIa MPU pabOTe C y4eOHBIM U 1a00PaTOPHBIM
000py/10BaHUEM;

YMEHHE KpPUTHYECKH OLIEHWBATh W HMHTEPIPETUPOBATH WHOOPMALNIO OHOIOTUYECKOTO COACPNKAHUS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX HMCTOUYHUKOB (CpEICTBAa MAaccOBOM HH(pOpMAIUH, HAy4YHO-NOMYJSpHbIE MaTepuabl),
ATUYECKHUE aCIIEKThI COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaThb COOCTBEHHBIE IHUCHMEHHBIE M YCTHBIE COOOIIEHMs, 00001as OUOJIOrMYecKyr0 HHPOpPMALUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BAaTh MOHSITUWHBIN anmapar OHOJIOTHH.

[TpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npenmera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKaTh:



c(OpMHPOBAHHOCTh 3HAHHUI O MECTE U pOJIK OUOJIOTUU B CUCTEME HAYYHOI'O 3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIJIe POCCUMCKUX U 3apyOeKHbBIX YUEHDBIX-
OMOJIOrOB B pa3BUTUE OUOIOTUH, (PYHKIMOHATIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a71a4;

YMEHUE pACKpbIBATh COJAEpXKaHUE OHMOJIOTMYECKUX TEPMUHOB M TOHATUWA: BHJ, MOMYJSIUS, TeHODOH, HBOJIIOLUS,
JBIKYIIHE CWIbl ((akTopbl) SBOIIOLMU, MNPUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pPA30BAHME, HKOJOTMYECKUE (PAKTOPBHI,
HKOCHCTEMA, IPOAYLEHThI, KOHCYMEHThBI, PEIyLIeHTHI, LIETIM MUTaHUS, YKOJIOTUYECKasi MUpaMuia, OMoreoreHos, ouocgepa;

yMEHHE U3Jlaratb OMojorndeckue Teopun (BosronroHHast reopus Y. JlapBuHa, CHHTETUYECKAs! TEOPUS IBOJIIOLINN), 3aKOHbI
U 3aKoHOMepHOcTH (3apoabimieBoro cxojactBa K. M. bapa, yepenoBaHus TiaBHbIX HampaBieHW W myTted sBomtouuud A. H.
CesepiioBa, yuenus o ouocdepe B. N. Bepraackoro), onpenensaTs TpaHUllbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

yMEHHE BIAJeTh METOJJaMU HAayYHOTO MO3HAHHUS B OMOJIOTMHU: HAONIOJIEHHWE W ONMHCAHHME >KUBBIX CHCTEM, IPOLIECCOB U
SBJICHUI, OpraHu3alus U NPOBEIACHHE OMOJIOIMYECKOrO SKCIEPUMEHTA, BBIABM)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH
MEXIY UCCIEeNyEMbIMU BEIMYMHAMH, OOBSICHEHHUE MOJYYEHHBIX Pe3yJbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHATHM, TEOpUU U
3aKOHOB, YMEHUE JeJIaTh BHIBOJbI HA OCHOBAaHUH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJIOTMYECKHX OOBEKTOB: BHJIOB, MOIYJSALUNA, MPOIYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOr€OLIEHO30B U O3KOCHUCTEM, OCOOEHHOCTH IPOLECCOB: HACJIEJCTBEHHOW W3MEHUYHUBOCTH,
€CTECTBEHHOT0 O0TOOpa, BHUJI000pa30BaHUs, NPUCIOCOOJEHHOCTH OPraHW3MOB, ACHCTBUS 3KOJOTMYECKHX (PAKTOPOB Ha
OpraHu3Mbl, NEPEHOCa BEIIECTB W IOTOKAa SHEPIHMH B SKOCHCTEMAax, AHTPOIOIEHHBIX W3MEHEHUH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BENIECTB 1 OMOTC€OXUMHUYECKUX ITUKIIOB B Orocdepe;

YMEHHE NPUMEHATh IOIYYEHHbIE 3HAHUS A OOBSACHEHUS OWOJIOTMYECKUX IPOLECCOB U SBJIEHUM, A1 NPUHATHUS
MPAKTUYECKUX PEIIEHUH B TOBCEAHEBHOM JKMU3HM C LENbI0 oOecredeHuss Oe30MaCHOCTH CBOEro 370pOBbS U 30POBbS
OKPYXAIOIUX JIIOJeH, COOJIOEHUS HOPM TPaMOTHOIO TMOBEAEHUS B OKPYKAIOIIEW MPUPOJHON cpeae, NOHUMAHHE
HEOOXOMMOCTHU UCTOIb30BaHUS TOCTHKEHUH COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIOIb30BAHNUS;

YMEHHE pellaTh 3J€MEHTapHble OMOJOTUYECKHE 3a/lauk, COCTABIIATh CXEMBbI IIEPEHOCA BEIIECTB U YHEPIMH B HKOCUCTEMAX
(uenu nUTaHUs);

YMEHUE BBINOJHATh Ja00pPaTOPHBIE U MPAKTHUECKHE padOThl, COOII0ATh IPaBUIIA MPU pabOTE C yUEOHBIM U 1a00OPaTOPHBIM
000pyTI0BaHUEM;



YMEHHE KpPUTHYECKH OLIEHWBAaTh W HMHTEPIPETUPOBATH HHOOPMALNIO OHOIOTUYECKOTO COACPNKAHUS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX HMCTOUYHUKOB (CpEICTBAa MAaccOBOM HMH(pOpMAIUH, HAy4YHO-NOMYJSpHbIE MaTepuabl),
paccMaTpuBaTh II00aTbHBIE YKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIIUIO;

YMEHHUE CO3/1aBaThb COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHMs, 0000mas OWOJIOrMYecKyr0 HH(POpPMALUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BAaTh MOHSITUIWHBIN anmapar OHOJIOTUH.

TEMATHYECKOE INIAHUPOBAHHUE
10 KUIACC

Ne i Tema ypoxka KonunuectBo OcHoBHBIEC BU/bI 1eSITEIbHOCTH 00y4al0IIMNXCS DJIEKTPOHHBIE
4acoB (undposbie)




o0pa3oBaTe/ibHbIE
pecypchl

Pasnen 1. buoJsiorus B cucreme Hayk (2 yaca)

TexHuka 6e30MacHOCTH
Ha ypoKax OMOJIOTHH.
buonorus B cucreme

HayK

(GbopMHpOBaTh HAYYHBIH TUI MBILUIEHUS, BIAJE€Th HAYyYHOU
TEPMHUHOJIOTHEH, KIIFOUEBbIMU MOHATUSIMHU U METO/IaMU;
YMETb MHTEIPUPOBATh 3HAHUS U3 pa3HbIX MPEIMETHBIX o0nacTei

but6mmoreka [IOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

MeToapl TO3HAHUS
>KUBOU MPUPOJBI.
[IpakTnueckas pabora
Ne 1 «Mcnonp30BaHue
pa3IMIHBIX METOIOB
IpH U3y4EHUHU

YMETh NEPCHOCUTL 3HAHHWS B ITIO3HABATCIIBHYIO U IIPAKTUYCCKYIO
obnact ACATCIIBHOCTU,; MMPOBOAUTDL OKCIICPUMCHTBI U UCCIICJOBAHUS

bubnunoreka [JOK
https://m.edsoo.ru/863e6122

OHOJIOTHYECKUX
00BEKTOBY
Paznea 2. ’Kusble cucrembl U ux opranuzauus (1 gac)
Buonoruueckue (hOopMHUPOBATh HAYYHBIH TUT MBILIUICHHUS, BJIaIeTh HAYYHOU

CUCTEMBI, IIPOLIECCHI U
UX U3yYEHHUE

TEPMUHOJIOTUEH, KITIOUEBBIMU NOHATUSAMU U METOJAAMM;
yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeit

bu6nuoreka [IOK
https://m.eds00.1u/863e6564

Paznen 3. Xumuuyeckuii COCTaB U CTPOeHHE KJIETKH (8 4acoB)

XHUMHYECKUM COCTaB
kieTku. Bona u
MHHEpAJIbHbIE COTU

CaMOCTOSITENTFHO OCYILECTBIISATh TIO3HABATENBHYIO JICSITETHHOCTD B
o0nacTu GMOJIOTUH, BBIBISATH IPOOJIEMBI, CTAaBUTH U (POPMYITHUPOBATH
3aJ1a4¥; UCIIOJIb30BATh MPUEMbI Pe(IICKCUU I OTICHKU CHTYAIlHH,
BHIOOpA BEPHOTO PEIICHUS TIPU PEIICHUH 32184

bubnuoreka [JOK
https://m.edsoo.ru/863e674e

benku. CocrtaB u
CTpOcHHE OCITKOB

CaMOCTOSTENILHO OCYIIECTBIISTH O3HABATENbHYIO AEATEILHOCTD B
o0nacTu GMONIOTUH, BBIABIATH IPOOJIEMBI, CTABUTH U (POPMYITHUPOBATH
3aJ1auu; UCTIOJIb30BaTh MPUEMbI peIIEKCHH JUTSI OLICHKH CUTYaIlHH,
BBIOOpA BEPHOT'O PEIICHUS P PEUICHUH 33124

bubnunoreka [IOK
https://m.eds00.ru/863e6b72

DepMEHTBI —
Ouonormyeckue
KaTaJIn3aTopbl.
Jlabopatopnas padota
Ne 1 «M3yuenne
KaTaJIUTUYECKOM
AKTUBHOCTH ()EpPMEHTOB

YMETH NEPCHOCUTL 3HAHHWA B ITO3HABATCIIbHYIO U ITIPAKTUYCCKYIO
obiactu ACATCIIbBHOCTU,; MPOBOAUTDL DKCIICPUMCHTBI U HCCIICIOBAHUS

but6mmoreka [JOK
https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

(Ha mpuMepe aMuIIa3bl
WJIM KaTaJiasbl)»

7 Yriesosl. JIumubt YMETb IIEPEHOCUTD 3HAHHUSI B [I03HABATEIIBHYIO U IIPAKTUYECKYIO
00J1aCTH JeATENHHOCTH; CAMOCTOSITEIFHO OCYIIECTBIISATh bu6mmoreka [IOK
MO3HABATENbHYIO ASITETbHOCTh B 00JIaCTH OMOJIOTHH, BBISBIIATH https://m.edso0.ru/863e6870
POOJIEMBI, CTAaBUTh U (POPMYIIMPOBATH 33a4H
8 Hyxiennosbie CaMOCTOSITEJIBHO OCYLIECTBIIATH ITI03HABATEIBHYIO ACATEIBHOCTD B
kuciorsl. AT® 001acTH GMOJIOTHH, BBISBIIATH MPOOJIEMBI, CTABUTE M (POPMYIHPOBATH Bu6nmnorexa IIOK
3aJ]auu; UCI0JIb30BaTh MIPHEMBbI pe(IeKCUH JUIsl OLIEHKU CUTYallHH, https://m.edsoo.ru/863e6d5c
BBIOOpA BEPHOTO PEIICHUS MTPU PEIICHUH 3a/1a4
9 Hcropust u MeTOIbI CaMOCTOSITEJIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO AEATEIBHOCTD B
L oSaer Suonorm, s, RGO GBI, 8 BOMYIIONT, | e 10K
KleTKa KaK HeNoCTHas ’ P p AL o1 yauuH, https://m.eds00.ru/863e6e88
BBIOOpA BEPHOTO PEIICHUS MPU PEIICHUH 3a/1a4
JKHUBas CUCTCMa
10 Crpoenne YMETh IEPEHOCUTH 3HAHUS B IMO3HABATEIIBHYIO U MPAKTUYECKYIO
JYKapHOTHYECKOH 00J1aCTH 1€ TETbHOCTH; IPOBOANUTH 3KCIIEPUMEHTHI M UCCIIEOBAHUS
knetku. JlabopaTopHas
pabora Ne 2 «3yuenne
CTPOECHHUS KIIETOK bubnuorexa [JOK
pacTeHui, >KUBOTHBIX, https://m.edso0.ru/863e6{f0
rpuboB 1 6akTepuii mox https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha
T'OTOBBIX
MHKpPOINpenaparax u ux
OITMCAHUCH
11 KonTponbHas paboTa YMETb IIEPEHOCUTD 3HAHU B [TI03HABATEIIBHYIO U IPAKTUYECKYIO
Nel 1o Teme o0nacTu nesTeNbHOCTH; IPOBOJUTH SKCIIEPUMEHTHI U HCCIIEIOBAHUS
«XUMHUYECKHI cocTaB U
CTPOCHHUE KIICTKM
Paznen 4. ’KusHenesiTe1bHOCTh KJIETKHU (6 4acoB)
12 Pabora Hax ommoOKkamu. HCIOJNIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX

OOMEH BEIIECTB WA
MeTa00IN3M

TEXHOJIOTHI B PEIICHUN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHnM3allMOHHBIX 3a/ia4, UCTI0JIb30BATh I/IH(I)OpMaL[I/IOHHBIe TCXHOJIOI'nn
AJId TTIOMCKAa, CTPYKTYPUPOBAHUA, HHTCPIPETAINUN U TPCACTABJICHU A

bu6nunoreka [IOK
https://m.edsoo.ru/863e766¢



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870

MH(OPMALIUH TIPH TTOATOTOBKE COOOIIECHHIHA

13 dortocuHTeE3. 1 yMETh NIEPEHOCUTD 3HAHUS B MO3HABATEIIBHYIO U MPAKTHYECKYIO
XemocuHTe3 00J1aCTH JAEATEIHHOCTH; CAMOCTOSITEIFHO OCYIIECTBIIATh bubnuotexa [JOK
MO3HABATENbHYIO ACSITETbHOCTh B 00JaCTH OUOJIOTHH, BBISBIIATH https://m.edsoo.1u/863e7¢98
po0JIeMbl, CTaBUTh U (OPMYJIMPOBATH 33Ja4U
14 DHepreTHueckuii 0OMeH 1 CO3/1aBaTh TEKCTHI B Pa3MUYHBIX (popmMaTax ¢ y4eToM Ha3HAuYCHUs
nH(}OpMAITUH U TIEICBOM ayTUTOPUH, BEIOMPAs ONITUMATILHYIO (hopmMy Bu6motexa LIOK
MPEJICTABICHUS U BU3YyaIH3aIiH, TOATOTABINBATH COOOIIECHHUS O hitps://m.edsoo.ru/863¢7aac
MeTO/axX MOTYyYEHUsI €CTECTBEHHO-HAYYHBIX 3HAHUN, OTKPBITUSAX B
COBPEMEHHOM HAyKe
15 JKu3HCHHBIN [UKIT 1 YMETh [IEPEHOCUTh 3HAHUS B [I03HABATEIBHYIO U IPAKTUYECKYIO
KieTku. [lenenue 0071aCTH IEeATEIBHOCTH; IPOBOJUTH SKCIIEPUMEHTHI U UCCIICTOBAHUS
KJIeTKH. MuUTO3.
JlabopatopHast paboTa Bu6mmoreka LIOK
Jﬁ;giafif;e;ie https://m.edsoo.ru/863e7dc4
KOHYMKa KOpEIIKa JIyKa
Ha IT'OTOBBIX
MHUKpOIIpPenaparax»
16 buocunTes Genka. 1 CaMOCTOATENIbHO OCYLIECTBIIATh [T03HABATENIbHYIO JI€ATEIbHOCTh B
Peakuust MaTpu4HOro 00yacTi OMOJIOTHH, BBISBIIATH IPOOJIEMBI, CTABUTH M (POPMYITHUPOBATH bubmuorexa [JOK
CHHTC32 3a/1a4y¥; UCIIOJIb30BaTh MPUEMbI pepIeKCUH AJIs OLIEHKH CUTYAaIlHH, https://m.edso0.ru/863e796¢
BBIOOpA BEPHOTO PEIICHUs MPU PEIICHUH 3a/1a4
17 Tpancmsiums — 1 CaMOCTOATENIbHO OCYLIECTBIIATh [T03HABATENIbHYIO JI€ATEIbHOCTh B
GrocuHres Oenka 00Js1acT OMOJIOTHUH, BBISBIISITH MPOOJIEMBI, CTABUTh U (HOPMYJIUPOBATH h ttnf;;lringgzilﬁ /];8579 60
3a/1auu
Pa3zgea S. Pa3mHoXkKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4acoB)
18 Hexetounble hopmbl 1 CO3/1aBaTh TEKCTHI B PA3TUUHBIX (OpMAaTaxX C y4ETOM HAa3HAUYECHUS
KHU3HU — BUPYCBI nH(}OpMAIUHU U IIEICBOW ayTUTOPUH, BEIOMPAs ONITUMAILHYIO (hopmy BuGmorexa LIOK
MPEJICTABICHUS U BU3YaIH3aIiH, IOATOTABINBATH COOOIIECHUS O hitps://m.cdsoo.ru/863¢7540
METO/1aX MOJIyYEHHUS] ECTECTBEHHO-HAYYHbIX 3HAHUM, OTKPBITUSX B
COBPEMEHHOM HAyKe
19 DopMbI pa3MHOKEHUSI 1 YMETh [IEPEHOCUTh 3HAHUS B [IO3HABATEIbHYIO U IPAKTUYECKYIO bubnmoreka [JOK

OpraHu3MoB

o0JracTi JACATCIIBHOCTH,; CAMOCTOATCIIbHO OCYIICCTBJIATD

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98

MO3HABATEIILHYIO JACSITEILHOCTh B 00JIaCTH OUOJIOTHH, BBISIBIIATH
po0JIeMbl, CTaBUTh U GOPMYIHUPOBATH 33aa4H

https://m.edsoo.ru/863e83 1¢

20 Meiio3 1 CaMOCTOSTEIIHO OCYIIECTBIISAThH MMO3HABATEIIBHYIO JIEITEIILHOCTh B Bu6morexa LIOK
o0nacTu OMONIOTUH, BBIBISATH IPOOIEMBI, CTABUTH U (POPMYITHUPOBATH hitps://m.cdsoo.ru/863¢7f4a
3aJ1a4u
21 OGpazoBanue u 1 (hopMHUPOBATh HAYYHBIM TUT MBILUICHHUS, BJIaIeTh HAYYHOU
pa3BUTHE MOJIOBBIX TEPMHUHOJIOTHEH, KITIOUYEBBIMU TTOHATHSIMHU U METOIAMHU; but6mmoreka [IOK
KJIETOK. apryMEHTUPOBAHHO BECTH JAMAJIOT, Pa3BEPHYTO U JIOTUYHO U3J1ararhb https://m.edsoo.ru/863e81b6
OnutonoTBopenue. CBOIO TOUKY 3PEHUS
22 WupuBugyansHoe 1 CaMOCTOSITENTLHO OCYIIECTBIISTh MO3HABATENBHYIO JEATEILHOCTD B Bubmiorexa LIOK
Pa3BUTHE OPraHU3MOB 00s1acT OMOJIOTHH, BBISBJISITH MPOOJIEMBI, CTABUTh U (HOPMYJIUPOBATH httns://m.edsoo.r1/363e8436
3aJ1a4u :
Paznesn 6. HacjieicTBEHHOCTh M1 MK3MEHYMBOCTH OPraHu3MoB (7 4acoB)
23 I'enetnka — Hayka o 1 CaMOCTOSTENIbHO OCYIIECTBIISAThH MMO3HABATEIIbHYIO JIEITEILHOCTh B
HACJIC/ICTBCHHOCTH U o0nacTu GMOJIOTUH, BBIABIATH IPOOIEMBI, CTAaBUTH U (POPMYIHUPOBATH
M3MCHYHBOCTH. 3aJ1auu; UCTIOJIb30BaTh MPUEMbI peIICKCUH JUTSI OIICHKH CUTYaIlHH,
3axonoMepHOCTH BBIOOpA BEPHOTO pEIIeH s ITPU PELIeHNH 33134 brbmorexa LIOK
HACJIeJIOBaHUS https://m.edsoo.ru/863e8612
MMPU3HAKOB.
Mounoru6puaHoe
CKpCIIMBaHUE
24 Juru6punnoe 1 YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENILHYIO U MPAKTUYECKYIO
CKpelnuBaHne. 3aKoH 00J1aCTH JEATEIHHOCTH; CAMOCTOSITEIFHO OCYIIECTBIISATh Bu6uoreka [OK
HE3aBUCHMOTO MI03HABATENIbHYIO AEATEIbHOCTh B 00JaCTH OHOJIOTUH, BBISBIAThH https://m.edsoo.ru/863¢8878
HacIea0BaHNA npoOJIeMBbI, CTABUTH U (YOPMYITHPOBATH 3a1auH
MIPU3HAKOB
25 CuerieHHOe 1 (hOopMHPOBATh HAYYHBIH TUI MBIIUICHHUS, BJIaICTh HAYYHOU
HaCJI€I0BaH1e TEPMHUHOJIOIMEN, KIIFOYEBBIMU ITOHATUAMHU U METOIaMU; bubmuoreka LIOK
IPU3HAKOB. apryMEHTHPOBAHHO BECTH JHMAJIOT, Pa3BEPHYTO M JIOTUYHO H3J1araTh https://m.edsoo.ru/863e89a4
CBOIO TOYKY 3pEHUs
26 [eHerrka moa. 1 CO3/1aBaTh TEKCTHI B PA3IUYHBIX (popMaTax ¢ y4eToM Ha3HAUYCHUS

Hacnenosanue
MIPU3HAKOB,
CLEILUIEHHBIX C II0JIOM

MH(POPMALIUHU U LIEJIEBOM ayIMTOPHH, BBIOHpAsi ONTUMAJIbHYIO (OopMy
MPEJICTaBICHUS U BU3YyalIU3aliH, IOATOTABINBATH COOOIEHNUS O
METOJaX MOJIYYEHUs] €CTECTBEHHO-HAYYHBIX 3HAHUI, OTKPHITUSIX B

but6mmoreka [IOK
https://m.edsoo.ru/863e8c60
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COBPEMEHHOM HayKe

27 W3MeH4nBOCTB. 1 YMETbh MIEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U IPAKTUYECKYIO
Henacnencrennas 00J1aCTH ACATENBHOCTH; MPOBOJUTH SKCIIEPUMEHTHI U UCCIICTOBAHMS
NU3MCHUYUBOCTD.
JlaboparopHas paboTa
Ne 4 «M3yuyenue
MOJIH(bHKaz,IHOHHOfI brbmrorexa LIOK
https://m.eds00.ru/863e8¢60
M3MEHUYNBOCTH,
MOCTPOCHHUE
BapHaLMOHHOIO psha U
BApUALIMOHHOU
KPHUBOM»
28 Hacnencreennas 1 (GopMHUpPOBATh Hay4YHbII TUII MBIIIJIECHUS, BIaJETh HAYYHOM bu6motexa LIOK
H3MCHYHBOCTD. TEPMHUHOJIOTHEN, KJIIFIOYEBBIMHU MOHSITUSIMA U METOJIAMU https://m.edsoo.ru/863e8efe
29 I'eHeTrka yemoBeKa 1 YMETh IEPEHOCUTH 3HAHUSI B ITO3HABATEJIBHYIO U MPAKTUYECKYIO
0o0nacTH JesTeNbHOCTH; CAMOCTOSTEIHFHO OCYIIECTBIISATh but6mmoreka [IOK
MO3HABATEJIbHYIO JIEATEILHOCTh B 00JIaCTH OMOJIOTUH, BBISBIIATH https://m.edsoo.ru/863e8efe
po0JIeMBl, CTaBUTh U OPMYIUPOBATh 334U
Pazgea 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH (5 4acoB)
30 Cenekius Kak HayKa 1 CaMOCTOSITEJIBHO OCYLIECTBIIATH MTO3HABATEIbHYIO AEATEIbHOCTD B
npouecce o0acTi OMOJIOTHH, BBISBIATH IPOOJIEMBbI, CTABUTH U (hOPMYITHUPOBATH bubmuoreka [IOK
3aJ1a4¥; UCIIOJIb30BATh MPUEMBI Pe(IICKCHHU TSI OTICHKU CHTYAIlHH, https://m.edsoo.ru/863e8d78
BBIOOpA BEPHOTO PEIICHUs MPU PEIICHUH 3a/1a4
31 MeTonbl U TOCTHKEHUS 1 WCIIOJIH30BATh CPEACTBA MH(POPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX Bu6 OK
CEJEKIMU PACTEHUH 1 TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U ubmmoreka 11
SKHBOTHBIX https://m.edsoo.ru/863¢9214
. OpraHU3alMOHHBIX 33724, UCII0JIH30BaTh MH()DOPMAITMOHHBIE TEXHOJIOTHH Bu6 OK
BuorexHonorus Kax nomorexa L
JUIS IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMHI U MPEICTABICHUS hitps:/m.ed /1863c9336
OTpAcib POH3BO/ICTEA 9 ttps://m.edsoo.ru e
nH(}OpMAIUU TP MOJTOTOBKE COOOIICHUIA
32 O6001Enne 1 (GhopMHUPOBATh HAYYHBIM TUT MBILUICHHUS, BJIaIeTh HAYYHOU

M3Y4YEHHOT0 MaTepuana
3a Kypc 10 knacca
«HacnencTBeHHOCTD U
H3MEHYUBOCTD
OPraHu3MOB)

TEPMUHOJIOTHEN, KITFOYEBBIMU MOHATUSAMU U METOAAMM;
apryMEHTUPOBAHHO BECTH JAMAJIOT, Pa3BEPHYTO U JIOTUYHO U3J1ararhb
CBOIO TOUKY 3PECHMS
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HTorosas KOHTpOJIbHAs
pabota

YMETH NEPCHOCUTL 3HAHHWA B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO
obnactu JACATCIIbHOCTH

34

Pabora Haxg ommoOKkamu.
Benmkue
OHOIOTHYECKHUE
OTKPHBITHSL.

YMETb [IEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO U IPAKTUYECKYIO
001aCTH 1eATEITbHOCTH; CAMOCTOATEIBHO OCYLIECTBIISTh
MIO3HABATEJIbHYIO JEATEIBLHOCTh B 00JaCTH OUOJIOTUH, BBISIBIISATH
po0JIeMbl, CTaBUTh U (OPMYJIMPOBATH 33Ja4U

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoka Kosan4yecTBo OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOLIUXCS DJIeKTPOHHbIE
4acoB (undposbie)
oOpa3oBaTeJibHbIE
pecypcsl
Pa3pnen 1. DBosonnonHasi 6uoJiorus (9 yacon)
1 Texurka 6e30MaCHOCTH 1 CaMOCTOSITEIIbHO OCYLIECTBIISITh TO3HABATEIBHYIO ACATEIBHOCTD B
Ha ypOKax GHOJIOTHH. o0acTu OMOJIOTHH, BBISBISATH MPOOJIEMBI, CTABUTH U (DOPMYIHPOBATH bu6mmoteka [IOK
OBOJIIOLUA U METOMBI €€ 3aJla4d; MCII0JIb30BaTh MPUEMBbI peIIeKCUN TS OTICHKU CHTYAIIHH, https://m.edsoo.ru/863ea20e
H3yqdCHUA BBIOOpA BEpHOTO PEIICHHUs MTPH PEIICHUH 33124
2 1 CO3/71aBaTh TEKCTHI B PA3TUYHBIX (hOpMaTax ¢ yueTOM Ha3HAYCHUS
Ucropust pa3sBuTHS uHGOpPMAIIMU U 1IETIEBOM ayAUTOpUH, BEIOUpasi ONTUMANIBbHYIO (hopMy Bu6motexa LIOK
npe/cTaBiIeHui 00 MPEACTAaBICHNA H BH3YaIU3aLiy, IOArOTaBINBaTh coOOmIeHus O hitps://m.edsoo.ru/863¢9570
3BOJIIOLIUH METO/aX MOJIYyYEHHUS! ECTECTBEHHO-HAYUHBIX 3HAHUM, OTKPBITUSAX B
COBPEMEHHOU HAYKe
3 1 (dbopMUPOBATh HAYYHBIM TUT MBILUICHUS, BIaIeTh HAYYHOU
MuKposBOTIOLH TEPMHHOJIOTUEHN, KIIFOYEBBIMH MOHATUSAMHA U METOJAAMU; bu6mmoreka [IOK
apryMEHTUPOBAHHO BECTHU AUAJIOT, Pa3BEPHYTO U JIOTUYHO U3J1araTh https://m.edsoo.ru/863e9cle
CBOIO TOYKY 3PEHHUSI
4 MMomynsnms kak 1 yMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00IacTH

JJIeMEHTapHAas eIUHHIA
BHJIa ¥ DBOJIIOIMH.

JACATCIIBHOCTH,; IIPOBOAUTE SKCIICPUMCEHTEBI U UCCIICAOBAHNA

bu6mmoreka [IOK
https://m.edso0.1u/863e99¢6



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e

JlabopatopHast paboTa
Ne 1 «CpaBHeHme BUJOB
110 MOP(OIOTHIECKOMY

KPUTEPHUIO»
5 YMETh MEPECHOCUTH 3HAHUS B TIO3HABATEIHHYO U MPAKTUICCKYIO 00JIaCTH
Igg:;z’em}l:zp;iﬁ’l JEATEIIBHOCTH; CAMOCTOSATENIBHO OCYLIECTBIIATH ITI03HABATEIBHYIO bu6mmoteka [IOK
(hAKTOPEI) SBOTOLHH JEeSTeNLHOCTD B 00JIACTH OMOJIOTHH, BBISIBIIATH TPOOJIEMBI, CTABUThH U https://m.edsoo.ru/863e9dad
dbopMynHupoBaTh 3a/1a4H
6 CaMOCTOSTEJIBHO OCYLIECTBIISITh TO3HABATEIBHYIO AEATEIbHOCTD B
EcrectBeHHblIit 0TOOp U o0s1acTi GMOJIOTUH, BBIABIATH IPOOIEMBI, CTaBUTh U ()OPMYIUPOBATH bubnuoreka LIOK
ero opmbl 3a/1auu; UCTIOJIH30BaTh MPUEMBI pe(PIIEKCUU I OIIEHKU CUTYaIlUH, https://m.edsoo.ru/863e9ed0
BBIOOpA BEpHOTO PEIICHHUs MTPH PEIICHUH 3324
7 Pesynpratsl 3BoMIONHN: YMETb IEPEHOCUTh 3HAHUS B MI03HABATEIbHYIO U MPAKTHUECKYIO 00JacTu
IIPUCIIOCOOICHHOCTD JEeATEILHOCTH; IIPOBOAUTH DKCIIEPUMEHTHI U UCCIETOBAHUSA
OpPraHu3MOB U
BHII000pa30oBaHUE.
JlaGoparopnas pabota bu6mmoreka [IOK
Ne 2 «Omucanue https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH
opraHusma u eé
OTHOCHUTCIIBHOI'O
XapaKTepa»
8 Hampasienus u nyTu apryMEHTHUPOBAHHO BECTH JAUAJIOT, PA3BEPHYTO M JIOTUYHO H3JIaraTh bubnuoreka [JOK
MaKpO3BOJIIOLHU CBOIO TOYKY 3pEHUS https://m.edsoo.ru/863e9cle
9 YMETb NEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO U MPAKTUUYECKYIO 00J1acTH
HeoOparumocTs JIEATEIIBHOCTH; CAMOCTOSATEIIBHO OCYLIECTBIIATH TO3HABATEIbHY IO
9BOJIIOLMN JesITeNIbHOCTD B 00JIaCTH OMOJIOTHH, BBISIBIIATH MIPOOJIEMBI, CTAaBUThH U
(hopMyIUpOBaTh 3a0a4H
Pa3znen 2. Bo3HUKHOBeHNE W pa3BUTHe KU3HM HA 3emJie (9 4acoB)
10 (GbopMHUpPOBATh HAYYHBIM TUI MBILUIEHHUS, BIaI€Th HAYYHOU

Hcropus xu3HU Ha
3emiie 1 MeTobl €€
W3y4EHUs

TepMI/IHOJ'IOl"I/Ief/’I, KIIFOYCBBIMHU MNOHATHUAMU U METOAAMU,
APTYMCHTHUPOBAHHO BECTHU AUAJIOT, Pa3BECPHYTO W JIOTUYHO U3JIaraTb
CBOIO TOYKY 3pCHHA

11

I'nmoressl

HCIIOJIB30BAaTh CPCACTBA I/IH(l)OpMaHI/IOHHBIX N KOMMYHHKAIIMOHHBIX

but6mmoreka [JOK
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MIPOUCX 0K ICHHS KU3HU
Ha 3emiie

TEXHOJIOTHH B PEIICHUN KOTHUTUBHBIX, KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 33]1a4, UCTI0JIb30BaTh HHPOPMAIIIOHHBIE TEXHOJIOTHH
JUISI TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETAIIMU U TIPEICTABICHUS
WH(OOPMAITUU TIPH MOJTOTOBKE COOOIICHUIA

https://m.edsoo.ru/863ea5ab

12 CO3/1aBaTh TEKCTHI B PA3IUYHBIX (hOpMaTax ¢ y4eTOM Ha3HAYCHUS
PasBuTHE XU3HH HA uHGOpPMAIIMU U 1ENIEBOM ayAUTOpUH, BEIOUpas ONTUMAIBHYIO (hopMy Bummotexa IJOK
3emiie 1O 3paM U MIPEJICTABIICHUSA U BU3YaAIIU3alNH, HOI[FOTaBJ'II/IBaTI)v COOOILIEHHNS O hitps://m.edsoo ru/863eabbe
nepuojam METOJIaX MOJIyUYEHHUs €CTECTBEHHO-HAYYHBIX 3HAHUW, OTKPBITUSX B
COBPEMEHHOU HAYKe
13 OcHOBHBIE 3TaITBI yYMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00IacTH
SBOJIIOLIHNHN JesITeIbHOCTH; IIPOBOAUTDH SKCIEPUMEHTBI U UCCIIEIOBAHUS
PAaCTUTEIIBHOTO U
JKHUBOTHOI'o Mupa.
[IpakTuyeckas pef)60Ta bubmiorexa LIOK
Ne | «Msyuene https://m.edsoo.ru/863ea8bc
HCKOIIAa€MbIX OCTAaTKOB
paCTCHI/Iﬁ N ) KUBOTHBIX
B KOJUICKIIUAX)»
14 CaMOCTOSITENILHO OCYIIECTBIIATh IT03HABATENBHYIO JIESITEIBHOCTD B
CoBpemMeHHast cHCTEMa o0acTy OMOJIOTHH, BBISBISATH MPOOJIEMBI, CTABUTH U (DOPMYIHPOBATH bu6mmoreka [JOK
OpraHu4ecKoro Mupa 3aJla4d; MUCIIOJIb30BaTh MPUEMBbI peIIeKCUN TS OTICHKU CHTYAIIHH, https://m.edsoo.ru/863ead 8¢
BBIOOpA BEPHOTO PEIICHUS MPU PEIICHUH 3a71a4
15 YMETh MMePEHOCUTH 3HAHUS B TIO3HABATEIHLHYIO M MPAKTUICCKYIO 00JIaCTH
DBOIIONHS YeJIOBEKA JEATEIIbBHOCTU; CAMOCTOSATENIBHO OCYLIECTBIIATH ITIO3HABATEIBHY IO bubmmoreka [JOK
(aHTpOMIOTEHE3) JEeSTeILHOCTD B 00JIACTH OMOJIOTHH, BBISIBIIATH TTPOOJIEMBI, CTABUThH U https://m.edsoo.ru/863eac2c
hopMyIUpOBaTh 3aa4H
16 BIDKYIIAC CHITBI OPMUPOBATH HAYYHEIM TUII MEIIIUICHUS, BiIageTh HAYIHOU
. (@)ZKTopLI) ¥ TI;pMiHOHOFI/IeI}/'II KIIFOYE€BBIMU HOHHTI/IS,IMI/I Ifll MGTOL[};.MI/I Bu6mmorexa [IOK
aHTpONIOreHesa ’ https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN (dbopMUPOBATh HAYYHBIM TUT MBILUICHUS, BIaIeTh HAYYHOU

OBOJJIFOIIUH YCJIOBCKA.
YenmoBeueckue pacel U
OPpUPOAHBIC aJallTallun

YCIIOBCKA

TEPMHUHOJIOTMEN, KIIHOYEBBIMU OHATUAMU U METOIAMM;
apryMEHTUPOBAHHO BECTH JMAJIOT, PA3BEPHYTO U JIOTUYHO U3J1ararhb
CBOIO TOYKY 3pEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea2
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18 Konrtponbhas padora YMETh MMePECHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTUICCKYIO 00JIACTH
Nel mo Teme JEeATEILHOCTH; IIPOBOAUTH DKCIIEPUMEHTHI U UCCIETOBAHUSA
«BO3HUKHOBEHUE U
Pa3BUTUC )XKU3HHU HA
3emie»
Paznen 3. Opranusmbl U OKpy:kaomas cpeaa (4 yaca)
19 Pa6otTa Hax ommbKamu. CaMOCTOSITENIBHO OCYLIECTBIIATH IT03HABATEIBHYIO ACATEIBHOCTD B
3&(;:;);:1;161;?; :32{71;61. oggacm.Gnonomn, BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYJIHPOBATH Bu6smoreka [JOK
Jlauy; UCTIOJIb30BaTh IPUEMBI peIeKCUH ISl OLIEHKH CUTYallUH, https://m.edsoo.ru/863eafec
OKOIOTHICCKNC BBIOOpA BEPHOI'O PEIICHHMS TIPH PEIICHUH 3a/1a4
(hakTopsI
20 AbnoTHuecKue YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTUIECKYIO 00JIaCTH
(axropsr. JesATEIbHOCTH; IPOBOAUTD SKCIIEPUMEHTBI U UCCIIEIOBAHUS
JlabopatopHas paboTa
Ne 3 bubmuoreka [IOK
«Mopdornornueckne https://m.edsoo.ru/863eb10e
OCOOCHHOCTH pacTeHUI
13 pasHbIX MECT
OOHMTaHHSIY.
21 yMETh NMEPEHOCUTh 3HAHUS B TIO3HABATENBHYIO U MPAKTUYECKYIO 00IacTH
B NeSATEeTFHOCTH; CAMOCTOSITEIILHO OCYIIECTBIISITh TTO3HABATEIBHYIO bubmmoreka [JOK
noTrdecKkre (pakTopol
JEeSITeNbHOCTh B 00JIACTH OMOJIOTHH, BBISIBIIATH MIPOOJIEMBI, CTABUThH U https://m.edsoo0.ru/863eb348
hopmMyITUpoBaTh 3aJa4H
22 DKOJIOTHYECKre yMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIHHYIO U MPAKTUIECKYIO 00JIacTH
XapaKTCPHCTUKU JIEATEIBHOCTH; IIPOBOAUTE DKCIIEPUMEHTBL U MCCIIEIOBAHUS
MOy AU H.
[IpakTrueckas padora
Ne 2 «ITomcuér
INIOTHOCTHU HOHYJ'IHHI/Iﬁ
Pa3HBIX BUAOB
pacTeHuiy
Pa3nea 4. Coo01ecTBa u 3xo0j0ornyeckue cucreMmbl (12 yacon)
23 CoobmiecTBa OPMHUPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaJETh HAYYHOH
opraHHH:MOB — q)TEpMII;HonorHeg, KJIIOYEBBIMH IIOHATHSIMU U MeTO,Z[ZMI/I; bubnmorexa LIOK
https://m.edsoo.ru/863eb46a
OHO1IEH03 apryMEHTUPOBAHHO BECTH AUAJIOT, PA3BEPHYTO M JIOTUYHO M3JIaraTh
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CBOIO TOYKY 3pEHUs

24 YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00IacTH
DKoNIornvecKue JIEATEIIBHOCTH; CAMOCTOATEIIBHO OCYLIECTBIIATH TO3HABATEIbHYIO bubnuorexa [JOK
CHCTEMBI (9KOCHCTEMBI) JesITeNbHOCTD B 00JIACTH OMOJIOTHH, BBISIBIIATH IPOOJIEMBI, CTABUThH U https://m.edsoo.ru/863eb46a
hopmMyITUpoBaTh 3aJa4H
25 OCHOBHBIE [TOKA3aTeITH CO3/1aBaTh TEKCTHI B PA3TUYHBIX (popMaTax ¢ y4eToM Ha3HAuCHUs
IKOCHCTEMBI. nH(}OpPMAIUH U TIEJICBOM ayIUTOPUH, BEIOMPAs ONITUMATIBLHYIO (hopmy Bu6morexa LIOK
3Konomqe01<fle MIPE/ICTABIICHUS U BU3yalIM3allnu, HO,Z[TOTaBHI/IBaTBvCOOGH_IeHI/ISI 0 hitps:/m.cdsoo.ru/863eb5fa
nupamuibl. CBO¥CTBA METO/IaX MOJIyYEHHUS] €CTECTBEHHO-HAYYHBIX 3HAHUH, OTKPBITUSAX B
skocucteM. CyKueccus COBpPEMEHHOH HayKe
26 Tpupoasie yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
PKOCHCTEMAL apryMEHTUPOBAHHO BECTH JMAJIOT, Pa3BEPHYTO U JIOTUYHO U3Jararhb
CBOIO TOYKY 3pEHUs
27 HCTIONIb30BATh CPEJCTBA HHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUH B PEIIEHUN KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
AHTpONOTeHHbIE
SKOCHCTOMEL OpraHM3AIMOHHBIX 33724, UCTIOJIb30BaTh HHPOPMAIIMOHHBIC TEXHOJIOTHI
JUIs1 IOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALIMU U IPEICTABICHUS
uHGOPMAITMU TIPU TIOJITOTOBKE COOOIIECHUI
28 CaMOCTOSATENIbHO OCYILLIECTBIIATh [TO3HABATENIbHYIO JI€ATEIbHOCTD B
f;:ggg; 151_ o0acT OMOJIOTHH, BBISBIISTH MPOOIEMBI, CTABUTH U (DOPMYJITHPOBATH bu6mmoreka [JOK
SKOCHCTEMA 3eMIH 3aJlauM; MCII0JIb30BaTh MPUEMbI peIIeKCHUu Ui OIIEHKU CUTYAaIlHH, https://m.edsoo.ru/863ebb5e
BBIOOpA BEPHOTO PEIICHUS MPU PEIICHUH 3a7a4
29 CO3/1aBaTh TEKCTHI B PA3TUYHBIX (popMaTax ¢ yueToM Ha3HaueHUs
3aKOHOMEPHOCTH WHGOPMAITUH U TIETICBOU ayAUTOPHUHU, BEIOUpas ONTUMAIBHYIO (hopMy BuGmorexa LIOK
CYILIECTBOBaHHMS MPEACTaBICHNA M BU3YalU3aLiH, I0ArOTaBInBaThL COOO0IIIeHUS O hitps://m.cdsoo.ru/863cbd16
orocheps METO/IaX MOJTy4€HHUs €CTECTBEHHO-HAYYHBIX 3HAHMH, OTKPHITHAX B
COBPEMEHHOM HayKe
30 yMETh IEPEHOCUTH 3HAHUS B [T0O3HABATENIbHYIO U MPAKTUYECKYIO 001acTh
YenoBe4yecTBO B JeSATEIbHOCTH; CAMOCTOSTEIBHO OCYIIECTBIISITh IO3HABATEIbHYIO
ouocdepe 3eman NEeSTETLHOCTh B 00JIaCTH OMOJIOTHH, BBISBIISATH MTPOOJIEMBI, CTABUTH U
dhopMynHUpoBaTh 3a1a4H
31 Cocy1iecTBOBaHHE HCIIOJIH30BaTh CPeICTBA MHGOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX bubmuorexa [JOK
HPUPOIBEL U TEXHOJIOTUM B PEIIEHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U https://m.edsoo.ru/863ebale
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OpraHHU3allMOHHBIX 3a1a4, UCIIOJIb30BaATh I/IH(l)OpMaIlI/IOHHLIe TEXHOJIOI'nn

4eJI0BEYECTBA JUUI IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALNHU U NIPEACTABICHUS
MH(popManuy Npyu NOATOTOBKE COOOIIEHUH

32 IToBTOpEHKE (dbopMHpOBATH HAYYHBIH TUIT MBILIUIEHUS, BIIaI€Th HAYYHOU
TPOHICHHOTO TEPMHUHOJIOTHEN, KIIFOUEBBIMH ITOHATHAMHA M METOIAMU;
Marepuana 3a Kype 11 apryMCHTHPOBAHHO BCCTH JHAJIOT, Pa3BCPHYTO U JOIMYHO H3J1araTh
Kiacca CBOIO TOUKY 3pEHHS

33 Hrorosas KOHTpOJIbHAS yMETb [IEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO U PAKTUYECKYIO 00J1acTH
pabora JEATEILHOCTH; IIPOBOJIUTE DKCIIEPUMEHTHI M UCCIIETOBAHUS

34 PaGora Haz ommbKkamu. yMEeTbh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTeil;
Bennkue apryMEeHTHPOBAHHO BECTH JHAOr, Pa3BEPHYTO U JJOTMYHO H3JaraTh
Ouosoruueckue CBOIO TOYKY 3PEHHS
OTKPBITHUSL.

Kanennpapno-remarndeckoe nmiianuposanue no «bumonorns» (10 xiacc, 6a30Bblil YypoOBeHb)

Ha 2023-2024 yyeOHbIii roa

Yunteas Bymyesa E.A.




JlaTa npoBeaeHust

Tema ypoka

®opmupoBane GyHKIUOHAIBbHON I'PAMOTHOCTH

DJIeKTpOHHbIe (HH(POBHIE)

YPOKa | 1miaH dakr o0pa3oBaTe/bHbIE Pecypchl
Pasnen 1. buosiorus B cucteme Hayk (2 yaca)
1 1 TexHuka 0€30MaCHOCTH Ha YpOKax AHanu3upoBaTh, MHTEPIPETUPOBATH JaHHBIC U bubnmnoreka [JOK
HeJems Oouonoruu. bronorus B cucremMe HayK | J€aTh COOTBETCTBYIOIINE BBHIBOIBI https://m.eds00.ru/863e¢6122
https://m.edsoo.ru/863e632a
2 2 Metop! mo3HaHUs kUBOM NpUPOabl. | OOBACHUTH MOTEHIMATbHBIE TPUMEHEHUS
Hesens [Ipaktuyeckas padora Ne 1 €CTeCTBEHHOHAYYHOTO 3HAHUS JIsl OOILECTBa; Bubnorexa [IOK
«/cnonb3oBaHue pa3IMuHbIX METOJIOB | OTJINYATh ApryMEHThI, KOTOpble OCHOBaHbI Ha httos-//m.edsoo.rw/863¢6122
MPU U3YYCHUH OUOJIOTUIECKUX HAYYHBIX JI0KAa3aTEeIbCTBAX, OT apTyMEHTOB,
00BEKTOBY OCHOBaHHBIX Ha JIPYTUX COOOPAKEHUSIX
Paznean 2. ’KuBble cucteMbl ¥ uxX opranusanus (1 yac)
3 3 buonorudeckue cucremsl, npoueccsl H | OOBSICHUTH MOTEHIUAIBHBIE TPUMEHEHUS
Hezens UX U3yUYeHHE €CTEeCTBEHHOHAYYHOT0 3HaHMsI JIIsl 00IeCTBa;
g OTIIUYATh apryl\i,eHTH, KOTOpI:IeI[ OCHOBI:HLI Ha, bubmorexa HOK
https://m.edso0.ru/863e6564
HAyYHBIX JI0Ka3aTeIbCTBAX, OT apTyMEHTOB,
OCHOBAHHBIX Ha JPYTUX COOOpaKeHUsIX
Paznen 3. Xumunuyeckuii COCTaB U CTPOeHHe KJIeTKH (8 4acoB)
4 4 XHUMHWYECKUH COCTaB KJIETKU. Boga u | BCHOMHUTB ¥ IPUMEHUTH COOTBETCTBYIOIIINE bubnnorexa [JOK
HeJEes MUHEpaJIbHBIE COTH €CTECTBCHHO-HAYYHbBIC 3HAHMS. https://m.edsoo.ru/863e674¢
5 5 benku. CoctaB u cTpoeHue OeIKOB | YMEHHE H3BJIeKaTh HH(DOPMAIIHIO U3 Pa3HBIX bubnuorexa [JOK
Helens HCTOYHHUKOB https://m.edso0.ru/863e6b72
6 6 ®epMeHThl — OMOJIOTHYECKHE [IpoBeneHune 3eMeHTapHbIX SKCIIEPUMEHTOB U
Hesems KaTtanu3atopsl. JJabopaTopHas pabora | HaOIIOICHHI C ONTUCAHUEM LIEJIeH, BBIIBH)KEHUEM Buborexa LIOK
Ne 1 «M3yuenue kaTaIuTHYECKOM runotes3 (IpeanoaoKeHui), MoJIy4eHNs: HOBBIX
https://m.edso0.ru/863e6b72
aKTUBHOCTH (pepMeHTOB (Ha mpuMepe | dakToB. OnrcaHre U HHTEPIPETAIUs JaHHBIX C
aMmIa3bl WIK KaTanaas3bl)» 11eJ1bI0 00OCHOBAHUSI BBIBOJIOB
7 7 VYraeBonsl. Jlunuasl AHan3upoBaTh, MHTEPIPETUPOBATH JaHHBIC U
Heaens JiefaTh COOTBETCTBYIOMINE BHIBOIbI. OOBSICHUTH bu6mmorexa [{OK
NOTEHIMAIbHbIE TPUMEHEHHS https://m.eds00.ru/863e6870
€CTEeCTBEHHOHAYYHOT'0 3HaHMs /715l O0IIeCTBa.
8 8 Hyxneunosbie kuciaorsl. ATD Pacno3HaBath, HCTOJIB30BaTh U CO3/1aBATh bubmnoreka [{OK
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HEee s O0O0BSCHUTEIILHBIC MOJICITH U TIPEACTABIICHUSI. https://m.edsoo.ru/863e6d5¢
9 9 VcTopust u MeTOIbl M3yueHHs KJIeTKU. | OnpeaensaTh 10 BHEIUIHEMY BUIY (M300paKeHUsIM), Buborexa LIOK
HeIest Knerounas Teopus. Kietka kak CXeMaM H OTMCAHHIO CTPOCHHE KIICTKH httos-//m.edsoo ru/863c688
LIEJIOCTHAS J)KHBasi cCUcTeMa
10 10 Crpoenue sykapuoTnyeckoi kietku. | [IpoBeneHune aneMeHTapHbBIX 3KCIEPUMEHTOB U
Hesems JlaGopatophas pabota Ne 2 HaOJII0/IeHUH ¢ onMcaHueM Iieneil, BbIIBUKEHUEM
«3yueHne CTpOeHHs KIETOK runoTte3 (TPeImoI0KEHUH ), TIOTyISHUS] HOBBIX bubmuorexa [JOK
pacTeHuil, KUBOTHBIX, TPHOOB U ¢axToB. OnMcaHue U UHTEPIIPETALUS TaHHBIX C https://m.edsoo0.ru/863e6{f0
OaxkTepuil O]l MUKPOCKOIIOM Ha 1eJIbI0 00OCHOBAHUS BBIBOJIOB https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpONpenapaTax u Ux
OIHCaHUE»
11 11 KonrtponsHas padora Nel mo reme
Henens «XMMHYECKUN COCTaB U CTPOEHUE
KIICTKI»
Pa3nen 4. ’KusHenenaTeJbHOCTh KJIeTKH (6 4acoB)
12 12 Pabota Hax ommokamu. OOMeH Pacrno3naBath, HCTIONIB30BATh M CO3/1aBaTh bu6mmoreka [{OK
Heens BEIECTB WIH MeTa0OIN3M 0OBSICHUTEIIbHBIC MOJICIIA W TIPE/ICTABIICHHUS. https://m.edsoo.ru/863e766¢
13 13 doTrocuHTEe3. XEMOCHHTE3 YMeHne u3BiaeKaTb HHPOPMALUIO U3 PA3HBIX bubnnorexa [IOK
Helens HCTOYHHUKOB https://m.edso0.ru/863e7¢98
14 14 DHepreTu4ecKkuii oOMeH OOBSICHUTH TOTEHLMATbHBIE IPUMEHEHUS
Hesems €CTECTBEHHOHAYYHOTO 3HAHMUS JIs1 OOILECTBa; bu6mmoreka [IOK
OLEeHUTD ¢ HAYYHOU TOYKH 3PEHUS MpeAiaracMbie https://m.edsoo.ru/863e7aae
crocoObl N3yYeHHsI TJAaHHOTO BOIPOCa.
15 15 JKusnennsnil nukn knetku. Jenenne | IIpoBeneHne aneMeHTapHBIX SKCIIEPUMEHTOB U
Hesens kieTku. Muro3. JIabopatopHas HaOJI0/IeHUH ¢ onMcaHueM Iieneil, BbIIBUKEHUEM
pabota Ne 3 «Habmrogenue muto3a B | THUNOTE3 (MPEANOI0KCHUH ), TOTYYEHUST HOBBIX bubmuorexa [JOK
KJIeTKaxX KOHYHMKa KOpeIlKa JIyka Ha | (pakToB. https://m.edsoo.ru/863e7dc4
TOTOBBIX MHKpOTpErapaTax» Omnucanue 1 UHTEPIPETANNS JAHHBIX C IENBI0
000CHOBaHHs BBIBOJIOB
16 16 buocunres 6enka. Peaknus BcnoMHUTH 1 TPUMEHUTH COOTBETCTBYIOIINE
HEeJens MaTpU4YHOI'O CUHTE3a eCTeCTBEHHOHay4Hble 3HaHUS. OOBSICHUTD bu6mmoreka [IOK

MOTCHIUAJIBbHBIC IPUMCHCHUS
CCTCCTBCHHOHAYYHOI'O 3HAHMA IJIA O6H.[€‘CTBa

https://m.eds00.ru/863e796¢
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17 17 Tpancnsus — OnMocuHTEe3 Oernka AHanu3upoBaTh, MHTEPIPETUPOBATH JaHHBIE U
Hezens JIeNIaTh COOTBETCTBYIOININE BbIBOIbI. OOBSICHUTD bu6nuoreka [IOK
NOTEHIMATbHBIE TPUMEHEHHS https://m.edsoo.ru/863e796¢
€CTeCTBEHHOHAYYHOTO 3HAHMs /1715l OOIIEeCTBA.
Paznen 5. Pa3MHoOKeHHe 1 MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB (5 4yacoB)
18 18 Hexnerounsie ¢popMbl )KU3HU — OOBACHUTH NOTEHIMATIbHBIE TPUMEHEHHS
HeJems BHPYCHI €CTECTBCHHOHAYYHOT'O 3HAHUS ISl OOIIECTBA; bubmuorexa [JOK
O1LeHUTh ¢ HAYYHOU TOYKH 3pEHUS MpeaaraeMble https://m.edsoo.ru/863e7540
CHOCOOBI M3YUYEHHSI TAHHOTO BOIPOCA.
19 19 @DopMBbI Pa3MHOXKEHHUS OPTaHN3MOB BcnomMHUTh M IPUMEHUTH
Hezens — ’ COOTBCTCTBYIOHE)I/IC €CTECTBEHHOHAYYHbIE 3HAHUSI. bubmorexa OK
OOBSICHUTD TTOTCHIIMATHHBIC TPUMEHEHUS hupsim.edsoo. 86 368 Lha
https://m.edsoo.ru/863e831e
€CTEeCTBEHHOHAYYHOT0 3HaHMsI 1715l 00IIecTBa
20 20 Meiio3 AHanu3upoBaTh, MHTEPIPETUPOBATH JaHHBIE U
Henens JiefaTh COOTBETCTBYIOMINE BHIBOIbI. OOBSCHUTD bu6mmoreka [JOK
NOTEHIMAIbHbIE TPUMEHEHHS https://m.edsoo.ru/863e7f4a
€CTEeCTBEHHOHAYYHOT0 3HAHUs JIJIsl O0IIEeCTBA.
21 21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX BcnoMHUTB ¥ IPUMEHUTH COOTBETCTBYIOIINE
Hezens kJeTok. OII0J0TBOPEHHE. €CTeCTBEHHOHAy4YHbIe 3HaHUS. OOBSICHUTD bubanorexa [JOK
MOTEHIMAIbHBIC PUMEHEHHSI https://m.edsoo.ru/863e81b6
€CTeCTBEHHOHAYYHOTO 3HAHMs /715l 00IIecTBa
22 22 WNHnuBunyansHOE pa3BUTHE AHanu3upoBaTh, MHTEPIPETUPOBATH JaHHBIE U
Hezens OpraHHU3MOB JIeNIaTh COOTBETCTBYIOIINE BBIBOIbI. OOBSICHUTD bu6nuoreka [IOK
NOTEHIMATbHBIE TPUMEHEHHS https://m.edsoo.ru/863e8436
€CTeCTBEHHOHAYYHOTO 3HAHMs /1715l OOIIEeCTBA.
Paznen 6. HacjieicTBEHHOCTHh 1 M3MEHYUBOCTH OPraHu3MoB (7 4acoB)
23 23 I'enetrika — Hayka o OOBACHUTH NOTEHIUATbHBIE TPUMEHEHHS
HEJIeIst HACJIC/ICTBEHHOCTH ¥ U3MEHUYMBOCTH. | €CTECTBEHHOHAYYHOT'O 3HAHUS [T OOIIEeCTBA; Bubmiorexa [IOK
3aKOHOMEPHOCTH HaClIe0BaHUS OneHuTh ¢ HAyYHOH TOYKH 3pEHHS MIpelaraeMble httos-//m.edso0o.ru/863¢8612
pU3HAKOB. MOHOTHOpHUIHOE CTIOCOOBI M3yUYEHHSI TAHHOTO BOITPOCA.
CKpeLIMBaHUe
24 24 JluruOpuaHOoe CKpeluBaHue. 3aKoH BcnoMHUTH 1 TPUMEHUTH COOTBETCTBYIOIINE bubmuorexa [{OK
HeJEes HE3aBUCHUMOT'O HACJICIOBAHMS €CTECTBCHHOHAYYHbIC 3HAHMS. OOBSICHHUTH https://m.eds00.ru/863¢8878
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MIPU3HAKOB

NMOTCHUIUAJIbHBIC TPUMCHCHUS
CCTCCTBCHHOHAYYHOI'O 3HAHHWA JIA O6IJ_[CCTBa

25 25 CueruieHHOE Haclie0BaHUE AHanu3upoBaTh, MHTEPIPETUPOBATH JaHHBIE U bubnnorexa HOK
HEEIIs IIPU3HAKOB. JIeJaTh COOTBETCTBYIOIINE BHIBOJIBI. https://m.edsoo.ru/863e89a4
26 26 I'enetnka nomna. HacnenoBanue AHaIn3upoBaTh, MHTEPIPETUPOBATH JaHHBIE U
HeAens IIPU3HAKOB, CLIETIJIEHHBIX C [10JIOM JieNiaTh COOTBETCTBYIOIINE BBIBO/IBI. OOBSICHUTD bub6mmoreka [IOK
MOTEHUUAaTbHbIE TIPUMEHEHUS https://m.edsoo.ru/863e8c60
€CTeCTBEHHOHAYYHOT'O 3HAHUS JJIsl OOIIECTBA.
27 27 N3menunBocTh. HenacnencrBenHas IIpoBeneHue 3meMeHTapHBIX YKCIIEPUMEHTOB U
Hezaens U3MeH4nBOCTh. JlabopaTopHas pabota | HaOMIOJCHUN C ONMCAaHUEM LieJeH, BBIABIKEHHEM
No 4 «3yuenne MoaupuKamoOHHON runote3 (TPenoI0KEHUH ), TIOTyISHUS] HOBBIX bubmuorexa [{OK
M3MEHYMBOCTH, IIOCTPOCHHE ¢axToB. OnMcaHne U UHTEPIIPETAIUS TaHHBIX C https://m.edsoo.ru/863e8c60
BapHUAIIIOHHOTO psila U 1eJIbI0 000CHOBAHUS BBIBOJIOB
BapHALMOHHOM KPHUBOM»
28 28 HacnencrBenHnas u3MeHYUBOCTb. AHanM3upoBaTh, UHTEPIPETUPOBATH TAHHBIE U
HEeJens JIeNaTh COOTBETCTBYIOIINE BBIBOABI. OOBSCHUTD bubnnorexa [JOK
MOTCHITHATBHBIC IPUMCHCHHUS https://m.edsoo.ru/863e8efe
€CTECTBEHHOHAYYHOTO 3HAHUS JJIsl OOIECTBA.
29 29 I'eneTnka yenoBeka OOBSACHUTH MOTCHITHATBHBIC TPUMEHEHUS
HEeJens €CTeCTBEHHOHAYYHOTO 3HAHUS JJIs1 OOIECTBA. bubnnorexa [JOK
O1ueHUTh ¢ HayYHOU TOYKH 3peHUS MpeaaraeMble https://m.edsoo.ru/863e8efe
CIoco0bI N3yUEHUs JAHHOT'O BOMPOCA.
Paznen 7. Cenexkunsi opranu3moB. OCHOBBI OMOTEXHOJIOTHH (5 4acoB)
30 30 Cenexuus Kak HayKa U Mpoliecc AHanu3upoBaTh, MHTEPIPETUPOBATH JaHHBIE U
Hezens JieNlaTh COOTBETCTBYIOIINE BbIBO/IbI. OOBSCHUTD bu6numoreka [IOK
NOTEHUUATbHbIE IPUMEHEHUS https://m.edsoo.ru/863e8d78
€CTECTBEHHOHAYYHOT'O 3HAHUS JJIsl OOIECTBA.
31 31 MeToabl ¥ NOCTH)KEHUS CEJIEKIINU OOBSCHUTH MTOTCHITHATHHBIC TPUMEHEHUS bu6mmorexa [{OK
Hesens pacTeHui U )KUBOTHBIX. €CTeCTBEHHOHAYYHOT'O 3HAHUS JJIs1 OOIECTBA. https://m.edsoo.ru/863e9214
brorexHomornus Kak oTpacib OLEeHNTh ¢ HayYHOU TOYKH 3pEHUS MpeaIaracMple bubnnorexa [HOK
MIPOM3BOJICTBA Croco0bl M3yUeHHsl JAHHOTO BOMPOCa. https://m.eds00.1u/863¢9336
32 32 O06o00menre n3y4yeHHoro MaTepraia | BCIOMHUTD ¥ MPUMEHUTH COOTBETCTBYIOIITHE
HeJIeIs 3a kypc 10 kimacca €CTECTBCHHOHAYYHbIC 3HAHMS. OOBSICHHUTH
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«HacnencTBeHHOCTh ¥ U3MEHYMBOCTh | MMOTEHUHAIbHBIE TPUMEHECHUS
OpraHU3MOBY €CTECTBEHHOHAYYHOTO 3HAHMs /715l O0IIecTBa
33 33 Wrorosas koHTpoJibHas paboTa
HeJels
34 34 Pabora nang ommbOkamu. Bennkue
HeJeIs OMOJIOTHUECKHUE OTKPBITHSL.
KanengapHo-rematudeckoe mianuposanue no «buosaorusn» (11 kiacc, 6a30Bblii ypoBeHb)
Ha 2023-2024 y4eOHbIi roa
Yuutens bymyesa E.A.
Ne | JlaTa npoBejeHust Tema ypoka ®opmupoBanre GyHKIUOHAIBHON IPAMOTHOCTH | DJIeKTPOHHbBIE (LM poBbIE)
YPOKa | IIaH dakr o0pa3oBaTe/ibHbIE PeCypPChI
Pasznea 1. buoJsiorusi B cucreme Hayk (2 yaca)
1 1 Texuuka 6e30MaCHOCTH Ha YPOKAX Omnpenenuts 0071aCTh 3HaHfIﬁ, HEOOXOIUMYTO TSI
HeIess GHOTOTHH. DBOITIOLHA ¥ METOLI 68 pelieHus TaHHON npoGHeMLI; } bu6mmoreka [{OK
[IpeoGpazoBath HHGOPMAIHIO U3 OJHOM 3HAKOBON https://m.edsoo.ru/863ea20e
M3YHCHIT CHCTEMBI B IPYTYIO
2 2 OOBSICHUTH OTEHLUAJIbHBIE TIPUMEHEHUS
Henem Uctopus pa3BuTus npeacTaBiIeHU 00 €CTECTBEHHOHAYHOIO SHAHW MUl 0OIIeCTBa; bu6mmoreka [IOK
SBOITIOLHH OTJINYATh aPTYMEHTBI, KOTOPbIE OCHOBAHBI HA https://m.edsoo.ruw/863e9570
Hay4HbIX JI0KA3aTENbCTBAX, OT apTyMEHTOB,
OCHOBAHHBIX Ha JIPYTHX COOOPAKEHUSIX
3 3 [IpuBecTH TpUMEPBI KUZHEHHBIX CUTYAIHi, B KOTOPBIX BuGmorexa LIOK
HEeIs MuKpo3BOIFOLHS OTIBIT PEIICHHUS JAHHBIX MMPOOJIEM TTO3BOJIUTH OBITH https://m.edsoo.ru/863e9¢c] e
YCICHIHBIM, PE3YJIbTAaTUBHLIM.
4 4 [Momyistus Kak 3JeMeHTapHas BbienuTh COCTaBHBIC YaCTH B MPEICTaBICHHON
HeeNs eIMHUTIA BUA U YBOJTIOIHH. uHpopMmaIu (TeKCTe, 3a1ade, npodieMe), yCTaHOBUTh
JlaGopatopHasi pa6ora Ne 1 MEK/Ty HIMH B3aUMOCBSI3H. .BH6HH0TGK3 LHOK
«CpaBHeHHE BHJIOB TI0 CdopmynupoBathb Hpo6ne1:/1y Ha OCHOBE aHaJIM3a https://m.eds00.ru/863e99¢6
MOP(}OJIOTHYECKOMY KPUTEPHUIOY MPC/ICTABIICHHON CHTYAIIH,
5 5 JIBroKy1me cuitbl (3J1€MEHTapHbBIC YMeHue u3BiaekaTb HHPOPMAIIUIO U3 Pa3HbIX bubmuoteka [{OK
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HEJIeIIsI (baKTOpBI) IBOIIOITUH HCTOYHUKOB https://m.edsoo.ru/863e9da4
6 6 OnpenenuTs KOHTEKCT TPOOJIEMHON CUTYAIIHH.
Hees OnpenenuTh 00J1aCTh 3HAHUN, HEOOXOIUMYTO IS
PEUICHUs JTAHHOM MTPOOJIEMBI.
5 [Ipenyio>kuTh BapuaHThl pelieHUs] MPOOIIEMBI, Bu6moreka LOK
EctectBennslit oT60p 1 ero Gpopmbl 000CHOBATh UX PE3YJIBTATUBHOCTH C MOMOMIBIO ]
KOHKPETHOI'O IPEIMETHOT'O 3HAHHUS. https:/m.eds00.ru/863e9ed0
[IpuBecTn mpuMepHI JKU3HEHHBIX CUTYallni, B KOTOPBIX
OIIBIT PCHICHUA JaHHBIX HpO6HCM [I03BOJIUTH OBITH
YCICUIHBIM, PE3YJIbTAaTUBHLIM.
7 7 Pesyinbrats! 3BOMIIOIUN: IIpoBeneHue 3JIEMEHTAPHBIX 3KCIIEPUMEHTOB U
Hezens MIPUCTIOCOOIEHHOCTh OPTaHU3MOB U HaOJIO/ICHUI C OMMCAHUEM LIEJIeH, BbIIBHKEHUEM
BHU000pazoBanue. JlabopaTopHas runote3 (MpernoNoKeHUM), MOTyUYeHUsS HOBBIX bubnuorexa [JOK
pabota Ne 2 «Onucanue (akToB. OnicaHUE ¥ MHTEPIIPETAIUS JAHHBIX C https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpraHu3Ma u eé [EJTbI0 00OCHOBAHUS BHIBOJIOB
OTHOCHUTEJILHOTO XapaKTepay
8 8 Hanpasnenus u nytu Pacno3naBatk, HCIOIB30BATh U CO3aBATh bubnuorexa [JOK
Heens MaKpOAIBOJTFOITUU 00BSICHUTEIIbHBIC MOJICIIA W TIPE/ICTABIICHHUSI. https://m.edsoo.ru/863e9cle
9 9 HeoBpaTHMOCTh 2BOIOLHH OmnpenensTh 1o BHEIIHEMY BUAY (U300paKEHUSIM),
HeJens CXE€MaM U OMHCAHUIO CTPOSHHUE KIETKH
Pasjen 2. Bo3HuKHOBeHHe U pa3BUTHE KHU3HU HA 3emJie (9 yacoB)
10 10 IIpoBeneHune 3neMEHTAPHBIX SKCIIEPUMEHTOB U
HEAENs HaOJIOZICHUH C ONMCAHUEM IIJICH, BBIBHKEHUEM
Ucropust xu3Hu HA 3emiie U METObI o ’
A runote3 (MpeanoaoKeHu ), MOTydeHUs HOBBIX
(axToB. OnricaHWe ¥ MHTEPIIPETAIUS JAHHBIX C
11eJ1bI0 00OCHOBAHUS BHIBOJIOB
11 11 Cdopmymnupoats mpobiemy (poOaeMbl) Ha OCHOBE
HEOeIs aHaJin3a CUTyaluu.
['unoTe3bl NPOUCXO0XKACHUS KU3HU HA Bri0Opath 3¢ (heKTUBHBIC TyTH U CIIOCOOBI PEIICHNUS bubmuorexa [JOK
3emie pOOJIEMBI. https://m.edsoo.ru/863eadab
O6ocHOoBaTh CBO¥ BEIOOD. Jl0Ka3aTk pe3ynbTaTUBHOCT U
11eJIeCO00Pa3HOCTh BRIOPAHHBIX CIIOCOOOB JICATEIBHOCTH.
12 12 Pa3Butue xu3Hu Ha 3emMIie 1o 3pam u Pacno3naBath, HCIIOJB30BaTh U CO3/1aBaTh bu6nuorexa [JOK
Heaens nepuojam 00BSICHUTENIbHBIE MOJIEJIN U MPEACTABICHUSI. https://m.edsoo.ru/863eabbe
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13 13 OCHOBHBIE 3TaIlbl SBOJIIOIMH [IpoBenenune 3neMeHTapHBIX SKCIIEPUMEHTOB U
Hezes PacTUTENBHOTO U )KUBOTHOT'O MUDA. HaOJII0/IeHUI ¢ onMcaHueM 1ieneil, BbIIBUKEHUEM
[IpakTuyeckast padora Ne 1 runote3 (IpeanoaoKeHuil), MoIy4eHus: HOBBIX bubnnorexa [IOK
«3yueHne UCKOMaeMbIX OCTaTKOB ¢akToB. OnyicaHue U UHTEPIPETALUS JaHHBIX C https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B 1eNTbI0 000CHOBAHMS BBIBOJIOB
KOJITTEKIMSIX»
14 14 OOBSICHUTH TOTCHITMABHBIC TPUMEHEHUS
Hesems CoBpemeHHas cuctema €CTECTBEHHOHAYYHOT'0 3HAHUs JJIs OOILECTBa; bub6nmoreka [IOK
OpraHMYECcKOTo MHUpa OneHuTth ¢ HayYHOU TOUKM 3peHus npeiaraemple | https://m.edsoo.ru/863ea48e
CIOCO0BI M3yUYEHHS JAHHOTO BOIPOCA.
15 15 [IpoBeneHme 3JIEMEHTAPHBIX SKCIEPUMEHTOB U
Hesens HaOJII0/IEHUH ¢ onMcaHueM IieNieil, BbIIBUKEHUEM
] DBOJIOIMS YeIoBeKa (aHTPOMOreHe3) FI/IHO”I)“IeS (m GJIHOHOX(eHHﬁI)-I non, qelfm HOBBIX bubmorexa OK
P P > Oy https://m.edsoo.ru/863eac2c
¢akToB. Onricanue ¥ UHTEPIPETALUS JaHHBIX C
HEIbI0 000CHOBAHHUS BBEIBOOB
16 16 BcnoMHUTB ¥ IpUMEHUTH
HeJemns JIBroxymme cuitbl ((haxTophl) COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS. bubmuoreka [{OK
aHTPOIIOTeHEe3a OOBsACHUTH TOTEHIUATbHBIE TPUMEHEHHS https://m.edsoo.ru/863ead44
€CTECTBEHHOHAYYHOT'0 3HaHUs JJIs 00IecTBa
17 17 AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHBIE U
OCHOBHBIE CTAJIH BOJIOLUH
Henens JIenaTh COOTBETCTBYIOMINE BHIBOIBI. OOBSICHUTH bu6mmoreka [JOK
yenoBeka. YemoBedeckue pacsl U
MOTEHIMATbHbIE TPUMEHEHHS https://m.edsoo.ru/863eaeca2
NPUPOHBIC aJaNTallK YelloBeKa
€CTECTBEHHOHAYYHOI'0 3HaHUs JIIsl OOLIEeCTBa.
18 18 OOBSICHUTH NOTEHIUAIbHBIE IPUMEHEHUS
KontponsHas padora Nel mo reme
Hesems €CTECTBEHHOHAYYHOT'O 3HaHHUs AJIs OOILECTBa;
«BO3HUKHOBEHHE U Pa3BUTHE KU3HH .
A 3eMIIey OneHnTh ¢ HAYYHOH TOYKH 3pEHHUS TpeiaraeMbie
CIOCcO0BI M3yYEHHs JAHHOTO BOIPOCA.
Paznen 3. Opranusmsl M oKpy:kaomas cpeaa (4 yaca)
19 19 BcnoMHUTB ¥ IpUMEHUTH
PabGota Hax ommoOkaMu. DKOJIOTHS Kak
HEJENs COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS. bubnnorexa HOK
Hayka. Cpenpl oOUTaHUS U
OOBsACHUTH NOTEHIUATbHBIE IPUMEHEHUS https://m.edsoo.ru/863eafec
9KOJIOTHYECKUE (PaKTOPbI
€CTeCTBEHHOHAYYHOTO 3HAHMUS ISl O0IIECTBa
20 20 AOGuotnyeckue GakTophI. AHaJIM3UPOBATH, UHTEPIPETUPOBATH TAHHBIE U bubnmnoreka [JOK
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HeJems JlaboparopHas pabota Ne 3 JieaTh COOTBETCTBYIOIINE BHIBOBI. OOBSICHUTH
«Mopdonoruueckre 0COOEHHOCTH MOTEHIUATbHbIE TPUMEHEHUS https://m.edsoo.ru/863eb10e
pacTeHui U3 pa3HbIX MECT OOUTAHUSDY. €CTECTBEHHOHAYYHOI'0 3HaHMsI JUIsl O0IIeCTBa.
21 21 BcrnoMHHUTB ¥ IPUMEHUTH COOTBETCTBYIOLLIKE
HEJENs €CTeCTBEHHOHay4YHble 3HaHUA. OObSICHUTH bubnnorexa HOK
buotnyeckue pakTops
MOTEHIIMATbHBIE TPUMEHEHUS https://m.eds00.1ru/863eb348
€CTECTBEHHOHAYYHOT'0 3HaHMsI JUIsl 00IIecTBa
22 22 OKOJIOTHYECKHE XapaKTEPUCTUKU AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHBIE U
HEJENs nomysinuu. [IpakTuueckast padorta Ne JIeN1aTh COOTBETCTBYIONINE BbIBOJIbI. OOBSICHUTH
2 «IToxc4€r MIOTHOCTH MOMYJISALMM MOTEHIMAIbHbIE TPUMEHEHHS
pa3HbIX BUJOB PACTCHUN» €CTECTBEHHOHAYYHOT'0 3HaHMsI JUIsl 00IIecTBa.
Pasnen 4. CooburecTBa M 3k0J0ruveckne cucremMsl (12 yacon)
23 23 OOBSCHUTH MOTCHITUAIBHBIC PUMEHEHHUS
HeAens Coo0riecTBa OpraHu3MOB — €CTECTBCHHOHAYYHOTO 3HAHMS JIJIsl OOIIECTBA; bubnuorexa [JOK
OHoIIEHO3 O11eHUTh ¢ HAYYHON TOYKH 3pEHUS TpeIiaracMbie https://m.edsoo.ru/863eb46a
COcO0BI M3yUYCHHS JAHHOTO BOIPOCA.
24 24 BcnoMHHTH M IPUMEHHUTH COOTBETCTBYIOIINE
HEeJens DKOJIOTMYECKHE CUCTEMBI €CTeCTBEHHOHay4HbIe 3HaHUS. OOBICHUTD bubnnorexa [JOK
(9KOCHCTEMBI) MMOTEHITHATbHBIC IPUMEHEHUS https://m.edsoo.ru/863eb46a
€CTECTBEHHOHAYYHOT'0 3HaHMsI JUIsl 00IIecTBa
925 25 OcCHOBHBIE TIOKA3aTENN IKOCUCTEMBI. AHanM3upoBaTh, UHTEPIPETUPOBATH Bubnmorexa [TOK
Hezens Okonoruueckue nupamuipl. CBoiicTBa JTaHHbBIE U JIeJaTh COOTBETCTBYIOIINE BHIBO/IBI. https-//m.edsoo ru/S63eb5fa
skocucteM. Cykneccus
26 26 AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
Hezens JieNIaTh COOTBETCTBYIOIUE BbIBO/IbI. OOBACHUTH
[IpupoaHble 3KOCHCTEMBI
MOTEHLHATbHbIE TPUMEHEHUS
€CTECTBEHHOHAYYHOT'0 3HAHUS JIJIsl 00LIeCTBa.
27 27 [IpoBeneHme 3JIEMEHTAPHBIX SKCIEPUMEHTOB U
HeAens HaOJII0/IEHUH ¢ onMcaHueM IieNieil, BbIIBUKEHUEM
AHTpPOIIOTreHHbIE IKOCUCTEMBI runote3 (IpeanoaoKeHui), MoTydeHus: HOBBIX
¢akToB. Onricanue U UHTEPIPETALUS JaHHBIX C
LEeIbI0 000CHOBAHUS BBEIBOOB
28 28 buocdepa — riobdanpHas IKOcHCTEMA AHaIM3UPOBATH, UHTEPIPETUPOBATH JTAHHBIE U bubnmoreka [JOK
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HEeJens JieaTh COOTBETCTBYIOIINE BHIBOBI. OOBSICHUTH
3emnu MOTEHIIMAbHBIC IPUMCHEHHS https://m.edsoo.ru/863ebb5e
€CTECTBEHHOHAYYHOTO 3HAHUS JIJIsl OOIIEeCTBa.
29 29 OOBsACHUTH NOTEHIUATbHBIE IPUMEHEHUS
HeJems 3aKOHOMEPHOCTH CYIIECTBOBAHUS €CTECTBEHHOHAYYHOTO 3HAHUS JJI 00IIeCTBa. bubnuorexa [JOK
6uochepsl OueHuTh ¢ Hay4HOH TOYKM 3peHMs mpeiaraemele | https://m.edsoo.ru/863ebd16
CTIOCOOBI M3YUYCHHS JAHHOTO BOIPOCA.
30 30 AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHBIE U
HEJIeIst UYesopeuectso B Grocdepe 3emmn JIeTIaTh COOTBETCTBYIOIINE BHIBOIBI. OOBSCHUTH
MOTEHIIMATbHBIE TPUMEHEHUS
€CTECTBEHHOHAYYHOTO 3HAHUS JIJIsl OOIIEeCTBA.
31 31 OOBsACHUTH NOTEHIUATbHBIE TPUMEHEHHS
Henens CocyiiecTBOBaHHUE NPUPOJIBI U €CTECTBEHHOHAYYHOTO 3HAHUS )1 0OIIeCTBa. bu6mmorexa [JOK
4eII0BEYECTBA OneHNTh ¢ HAYYHOU TOYKH 3peHus mpeiaraembie | https://m.edsoo.ru/863ebale
CIIOCOOBI M3yUYCHHS JAHHOTO BOIIPOCA.
32 32 [IoBTOpEHME NPONHIECHHOIO MaTEpHUAIIa BcrnoMHNUTB ¥ IPUMEHUTH COOTBETCTBYIOIINE
HeIest 3a kypc 11 kiacca €CTeCTBEHHOHAY4HbIC 3HaHUS. OOBSICHUTD
MOTEHIMAIbHbIC TPUMEHEHHS
€CTECTBEHHOHAYYHOTO 3HAHMUS JJIsl OOIIECTBA
33 33 HToroBas KOHTpOJIbHAsL paboTa [IpuBeCTH NPUMEPHI JKU3HEHHBIX CUTYAIMH, B KOTOPBIX
Henens OTIBIT PEIICHUS TAHHBIX MTPOOJIEM TIO3BOJIHUTH OBITh
YCHOCIIHBIM, PE3YJIbTATUBHBIM
34 34 Pabora Hax ommbOkamu. Benukue
HEJIeIIsI OMOJIOTUYECKUE OTKPBITHSL.
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