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IHHOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke nmporpamMmbl 0 OMOJIOTHH TEOPETHUECKYIO OCHOBY ISl OTPEICICHHUS MOIX00B K (POPMHUPOBAHUIO COJIEPKAHUS YIEOHOTO
npeameta «buosorusiy coctaBuiau: KoHuentyaiabHbie mojoxkeHuss ®I'OC COO o B3anM00OYyCIIOBICHHOCTH IICJICH, COACpXKaHUsS, PE3yJIbTaTOB
o0y4yeHus U TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBITYCKHUKOB, IMOJOKEHUS 00 OOMIMX IENAX W MPUHLIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obuiero odpasoBanus B Poccuiickoit ®denepannn, a Takke MOJIOKEHUS O crienupuke OMoIoruu, e€ 3Ha4YeHUH B
MIO3HAHUM KUBOW TNpPUPOABI U OOECIEUEeHUH CYILIECTBOBAHMS uejoBeuecKoro oodumiectBa. COrjacHO Ha3BaHHBIM IIOJOXKEHHSIM, OIPENEICHbI
OCHOBHBIE (DYHKIIMU TPOrPaMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu Aa€T TpeACTaBICHHWE O IesaX, o0 oOmieil crparermu OOydYeHHUs, BOCIUTAHUSA W PAa3BUTHS OOYYAIOLIHXCS
cpeacTBamMu yuyebHoro npeameta «buonorus», onpeaenseT o0s3aTenbHOe TPEIMETHOE COJIepKaHue, ero CTPYKTYpy, pacipeaeseHue Mo pa3aenam
U TeMaM, PEKOMEHJYEMYIO MOCJIEI0BAaTEIbHOCTh M3Y4YEHUsI YUEOHOro Marepuajia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3EH,
JIOTUKH 00pa30BaTeNIbHOTO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaroIXCs.

B mporpamme mo OMONOTMH TakXe YYUTHIBAIOTCS TPeOOBAaHUA K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM
pe3ynbrataM 00y4yeHus B (POPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOU JIEATEIbHOCTH/YUEOHBIX ACUCTBUN OOYYarOMIMXCS IO
OCBOCHHUIO COJICPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIi YPOBEHb) peali30BaH MPUHIIUI MPEEMCTBEHHOCTH B U3YYEHUH OUOJIOTHH, Oiaronaps
4yeMy B HEW IpOCMaTpUBAETCS HANpaBICHHOCTh HA Pa3BUTUE 3HAHWM, CBSA3aHHBIX C (DOPMHPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHMUS,
[IEHHOCTHBIX OPHUEHTAIUi JIMYHOCTH, HKOJIOTUYECKOTO MBIIICHUS, PEICTABICHUNA O 3J0POBOM 00pasze >KU3HHU U OEPeKHBIM OTHOILIECHHEM K
OKpY>Karolie npupoHoil cpene. [loaromy Hapsmy ¢ u3ydeHHeM OO0IIeOMOIOTUYECKUX TEOPUN, a TaKXKE 3HAHUM O CTPOEHUHU KUBBIX CHUCTEM
pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOILECCOB B MPOrpaMMe MO OHOJOTHUHU YJEIeHO BHHUMAaHHE HCIOJIB30BaHUIO
MOJIyYE€HHBIX 3HAHUI B MOBCEAHEBHOW >KU3HM JJIsl PEICHUs NPUKIATHBIX 33]a4, B TOM YHCIe: NMPOPHIAKTUKN HACJIEICTBEHHBIX 3a00JIeBaHUN
YeJI0BEKa, MEJUKO-TeHETHUYECKOr0 KOHCYJIbTUPOBaHMs, 0OOCHOBAHUS YKOJOTHYECKU 11€J€CO00pa3HOro MOBEJACHUS B OKPY’KaIOLIeW MPUPOIHOM
cpele, aHallu3a BIMUSHUS X03HCTBEHHOM J1€ATENbHOCTH YeJIOBEKA HAa COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJIEHUE BHUMAHU
K IPHUKJIATHON HAMpaBIEeHHOCTH Yy4eOHOTO mpeaMera « bronorush mpoauKTOBaHO HEOOXOIUMOCThIO 00eCTIeUeH sl YCIOBUH ISl peleHUs] OqHON
W3 aKTyaJbHBIX 3a7ad IIKOJIBHOTO OMOJOTHYECKOTO 00pa3oBaHMs, KOTOpas mpeanosnaraetr (OpMUPOBAHHE Yy OOYYarOUIUXCS CIOCOOHOCTH
a/1alITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpeaHero oomero o0pa3oBaHUs 3aHMMaeT BakHoe MmecTo. OHa obecneunBaeT (OPMHUPOBAHHME Yy OOYHAIOLIMXCS
Mpe/ICTaBICHU O HAy4YHOH KapTUHE MUpA, paclIupsieT U o0oOIlaeT 3HaHUSA O KUBOM Npupoje, €€ OTIMYUTENbHBIX MPHU3HAKAaX — YPOBHEBOM
OpraHM3allMH U SBOJIIOIHH, CO3AAET YCIOBUS AJIS: MMO3HAHUS 3aKOHOB KMBOW IPUPOIBI, (hopMHupoBaHUS (HYHKIIMOHATHHONH TPAMOTHOCTH, HABBIKOB
3I0pOBOT0 U Oe30macHOro o0pasa >kM3HH, SKOJIOTHYECKOT0 MBILIUIEHUS, IEHHOCTHOTO OTHOILLIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHune OWMONIOTHS WMEET TaKKe IS PEUICHHS BOCIMUTATENLHBIX M Pa3BHBAIOIIMX 33734 CPEAHEro o0Iiero oOpa3oBaHWs,
couuanu3anuu oOydaromuxcs. M3yuenue Ouosoruu odecrieduBaeT yciaoBUs JUIsi (OPMUPOBAHUS HWHTEIEKTYalbHBIX, KOMMYHHKAIIMOHHBIX U
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WHGOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYpbI, CIOCOOCTBYET HMHTETpAallMyd OWOJOTHYECKUX 3HAHUN C MPEACTABICHUSAMH W3 JIPYTUX
y4eOHBIX MPEJAMETOB, B YaCTHOCTH, (PU3HMKH, XUMHUH U reorpadun. HazBaHHBIC MOJOKEHHS O IpEAHAa3HaYeHUH yueOHOro npeamera «bromorus
COCTAaBHJIM OCHOBY JUIsI OTIPEICICHHUS MIOIX0/I0B K OTOOPY M CTPYKTYPHPOBAHHUIO €0 COJICPIKaHMsI, IPEACTABICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Ot6op comepskanus ydeOHOro mpeamMera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3MIHUN KYJIBTYpPOCOOOPAa3HOro MOAXO/a, B
COOTBETCTBHH C KOTOPBIM 00YYaroIIUecs AO/DKHBI OCBOUThH 3HAHUS U YMEHHUS, 3HAYMMBIC JIJIs1 (GOPMUPOBAHHS OOIIEH KyJIbTYpBhI, OMPEACIISIOIINE
aJIeKBaTHOE TOBEJCHHE YCIIOBEKA B OKPY’KaIOIIEH MPUPOAHOI cpeje, BOCTpeOOBaHHbIE B MOBCCIHEBHON JKU3HU M MPAKTHYECKOMN JACATEIBHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHWH 3aHMMAIOT 3JIEMEHTHI COACP)KaHHUs, KOTOPhIE CIyXaT OCHOBOW Uit (hOPMUPOBAHHS NPEIACTABICHUN O
COBPEMCHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpPA M IIEHHOCTHBIX OPHEHTAIUSIX JUYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHU3AI[MH OMOJIOTHYECKOTO
o0Opa3oBaHwUs.

CTpyKTypUpOBaHHE COJCp)KaHHUs Yy4eOHOro MaTepuaia B MpOrpaMme Mo OHOJIOTHH OCYHIECTBICHO ¢ YYETOM MPHUOPUTETHOTO 3HAYCHUS
3HAaHUI 00 OTJIMYUTEIILHBIX OCOOCHHOCTSX JKUBOM MPHUPOJIBI, O €€ YPOBHEBOW OpPraHU3aIlMK U DBOJIOIHMUA. B COOTBETCTBUM C 3THM B CTPYKTYpE
yueOHOro npeamera «bBHONOTHS» BBIACIEHBI CIACAYIONIME COAEpXKATebHbIC JTHHUU: «BHOMOrHs Kak Hayka. MeTOoJbl HAyYHOTO IO3HAHHS,
«Knetka kak Owuosorumueckas cucrema», «OpraHu3m Kak Ouojormueckas cuctema», «CucreMa M MHOT0OOpasue OPraHHMYECKOrOo MHUPay,
«DBOJFOIHSI YKUBOW TIPUPOJIBI», « IKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

enp w3yuenus yueOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJeHHC OOYYArOIIMMHUCS 3HAHUSMH O CTPYKTYpHO-
(GYHKIIMOHATHLHON OpraHU3allMHU XKHUBBIX CHCTEM Pa3HOTO paHra W MPUOOPETCHUE YMEHHUH HMCIIOB30BAaTh 3TH 3HAHUS JUIS TPAMOTHBIX JICHCTBHHA B
OTHOIICHUH 0OBEKTOB JKUBOM MPHUPO/IBI U PEIICHUS Pa3IMUHBIX KU3HCHHBIX MPOOIIEM.

JIOCTHOKEHHE TIeNTM U3yUYeHHs yueOHOTO npenaMeTa «bronorus» Ha 6a30BOM ypOBHE 00ECTICUNBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCSA CHUCTEMbI 3HAHHH O OHMOJOTMUYECKHX TEOPHUSIX, YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBHIIaX,
CITy’KaIllUX OCHOBOU ISl (DOPMUPOBAHMS MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O METOJaX HAYYHOTO MO3HAHHSI, CTPOCHUH,
MHOT000pa3sui U OCOOEHHOCTSX MKHBBIX CHCTEM PAa3HOTO YPOBHS OPTraHU3aIMH, BBIJAIOIIUXCS OTKPHITUAX W COBPEMEHHBIX HMCCJICIOBAHUAX B
OuoJoruu;

(bopMHUpOBaHKE y 00YJAIONIUXCS TO3HABATEIBHBIX, HHTEUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B MPOIIECCE aHaIM3a JaHHBIX O MyTIX
pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJIAI0B, UJICH M TOX0I0B K U3YUYCHHIO XKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allui;

CTaHOBJIEHUE y OOYYaIOMIMXCS OOMICH KyIbTyphl, GYHKIMOHAIBHON TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHSTH W OICHHUBATH SIBICHUS
OKPY’KaIOIIero MUPa KUBOM MPHUPO/IbI HA OCHOBAHHH 3HAHUI U OIIBITA, MTOJyYECHHBIX [TPH U3YUYECHUH OHOJIOTHH;

(dbopMHUpoBaHKE y 00YYAIOIIUXCS YMEHUN MJUTIOCTPUPOBATh 3HAUYCHUE OMOJIOTHYECKUX 3HAHHWN B MPAKTHUCCKOW JEATEIHLHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUI M arpOOHOTEXHOJIOTHIA,

BOCIHUTaHHE YOSXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHHUS YEIOBEKOM JKUBOM MPHUPOIbI, HEOOXOJAUMOCTH OCPEKHOTO OTHOILICHHS K HEH,
COOJTIOICHHSI STHYECKUX HOPM IPH MTPOBEACHNUN OHOJOTHUECKUX UCCIICTOBAHHMIA,

OCO3HAHHME IEHHOCTH OWOJOTMYECKUX 3HAHUHM JUIsl TOBBIIICHUS YPOBHS 3KOJOTHUYECKOW KYJIBTYphI, s (OPMUPOBAHHS HAYyYHOTO
MHUPOBO33PEHUS;



IIPUMEHEHNE TPUOOPETEHHBIX 3HAHUM U YMEHUHN B IIOBCEAHEBHON YKU3HU JUIsl OLIEHKH IOCIIEACTBUN CBOEH AESITEIBHOCTH 110 OTHOUIEHHIO K
OKpY’Karollel cpee, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBAaHHUE U COOJIIOJCHHE Mep NMPOPUIAKTHUKY 3a00J1€BaHUM.

B cucreme cpennero obmero oopaszoBanus «buonorus», nydaemas Ha 6a30BOM ypOBHE, SIBISETCS 0053aTENbHBIM Y4EOHBIM IPEAMETOM,
BXOJISIILIUM B COCTaB IpeMeTHON 001acTu « EcTecTBEHHO-HayuUHbIE IPEAMETHD».

s u3ydyeHus Ouonoruu Ha 0a30BOM YPOBHE cpenHero odmiero obOpa3oBaHus orBoautcs 68 uwacoB: B 10 kmacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Henento). B 10 kiracce nob6asien 1 vac.



COJAEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHM C OOLIECTBEHHBIMU, TEXHUYECKUMHU U IPYTMMH €CTECTBEHHBIMH HayKamu, (uuiocodueid, STUKOI,
ACTETUKOM U mpaBoM. Poss Ouosornu B GOpMUPOBAaHUN COBPEMEHHOW HAYyYHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Metoasl TO3HaHUS OJKUBOW mpupoabl (HAOMIOJEHHE, OJKCHEPUMEHT, OINHCaHHWe, H3MEpeHHue, Kiaccudukaius, MOJEINpOBaHUE,
cTaTucThyeckas o0padOTKa TaHHBIX).

JdeMmoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpuxk.

Tabmuis! u cxeMbl: «MeTO/ bl TO3HAHUS KUBON PUPOIBI».

JlaGopaTopHble U IpaKTHYeCKHEe PadOThI:

[IpakTuueckas pabotaNe 1. «Mcnonp30BaHue pa3IMYHBIX METOJA0B MPH U3YYCHUH OMOIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cMcTeMBbI U X OPTraHU3aIUs.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus: 6uoiaoruu. OTianune )KUBBIX CUCTEM OT HEOPTaHUYECKOUN MPUPOIBL.

CBoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3allid OMOCHUCTEM: MOJICKYJISPHBIN, KJIETOYHBIM, TKAaHEBBIA, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTe01IeHOTHYECKH i), OrochepHbIit.

JdemoHcTpaumnu:

Tabmuie! u cxeMbl: « OCHOBHBIC IPU3HAKY KU3HI», « Y POBHH OpTraHU3AIH KUBON TPUPOIBI».

Ob6opynoBanue: moaens mosiekynbl JJTHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJIECTKH.

XUMHYECKUH COCTaB KJIETKU. XUMHUECKHUE AJIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEeHThI. Bosia 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMH BOJBI U MHHEPAIBbHBIX BEIIECTB B KiieTke. [loanepxkanne ocMOTHYECKOTro OanaHca.

benku. CoctaB u cTpoeHue OeiakoB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. He3ameHumMble W 3aMEHHMbBIE aMHHOKHCIIOTBHI.
AMHMHOKHUCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPhl OE€IKOBOW MOJEKYJbl (TIEpBUYHAS, BTOPUYHAS, TPETHYHAs W YETBEPTHYHAS CTPYKTypa).
Xumuueckue cBoicTBa 6enkoB. buonornyeckue GyHKIMU OETIKOB.

®depmeHTsl — Ouosnornyeckne katanm3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IEHTP, CyOCTpaTtHas crnenuduyHocTh. KodepMeHTHI.
Buramunbl. Otinnuuns GepMEeHTOB OT HEOPTaHHMUECKUX KaTallu3aTOPOB.

VYreBonbl: MOHOCaxapu bl (TJIIOK03a, pru003a M Je30Kcupr003a), Tucaxapubl (caxaposa, JJAKT03a) U ToJMcaxapuabl (Kpaxmal, TIIHKOTEH,
1eJITI0103a). bruonornueckue GpyHKIUHN yTiIeBO0B.



Jlumuasr: Tpurauuepuasl, ¢ochomunuasl, crepounsl. I'mapodunbHO-TUAPOPOOHBIE CBOMCTBA. buonornueckue QYHKIUU JUMTHIIOB.
CpaBHeHUE yrieBoJ0B, OEIKOB U JIMIUA0B KaK HCTOYHUKOB 3HEPTHUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykmeoruasl — MoHOMepbl HykJIeMHOBBIX kuciaoT. Crpoenue u ¢ynkmuu JJHK. Crpoenue u
¢byukuun PHK. Buast PHK. AT®: ctpoenue u hyHKIMH.

[utonorus — Hayka o kierke. Kinetoynas Teopust — npuMep B3aMMOJACHCTBHS HIeH M (PaKTOB B HAYYHOM MO3HAHMHU. MeTonbl U3ydeHHUs
KIIETKH.

Knerka kxak menoctHas xuBas cucrema. OOmue Mpu3HaKky KIETOK: 3aMKHYTas HapykHas memOpana, moniekynbl JIHK kak remermueckuit
amrnapar, cucTeMa CUHTe3a Oelka.

Turb! K1€TOK: SyKapruOTHUECKas U MpokaproTHyeckas. OCOOEHHOCTH CTPOCHUS MPOKAPHOTHUYECKOU KileTKU. Kierounas cTtenka OakTepuid.
CrpoeHue 3yKapHOTHUECKON KIIeTKH. OCHOBHBIE OTIIMYMS PACTUTEJIbHOM, )KUBOTHOM U T'PUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KIIETOK — KIIETOYHAs CTEHKA, TJMKOKaNWKC, ux ¢(yHkmuu. [lnasmarmdeckas memOpana, e€ cBoicTBa U
¢ysukuuu. Iluromnazma u e€ opranougsl. OnHomeMOpaHHble opraHouzbl kiaetku: OIIC, anmmapat ['ombaxku, ausocomsl. [losryaBTOHOMHBIE
OpPTaHOM[BI KJIETKU: MUTOXOHAPHUH, TUIAaCTUBL. [IpoucxokaeHne MUTOXOHAPUI U tutactua. Buael mnactua. HemeMOpaHHBIE OpraHOM/IBI KIETKH:
pHOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH, KI'yTUKU. OYHKIIUU OPraHOUA0B KJIETKU. BKitoueHus.

Snpo — perynsaTopHbli HeHTp KiIeTKku. CTpoeHue siipa: siiepHasi 000J04Ka, KaproIia3Ma, XpoOMaTHH, sIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. IlIneiinen, P. Bupxos, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsbl: «PacrpenerneHne XMMHUYECKMX 3JEMEHTOB B HEXUBOM Ipupoae», «PacrpeneneHne XMMHUYECKMX 3JIEMEHTOB B KUBOHU
IIPUPOIEN.

Tabmuis! u cxemsl: «lleproanueckas Tabauna XUMHUYECKUX AJIEMEHTOB», «CTpoeHHE MOJIEKYJbl BOJbI», «bruocunTes 6enka», «CtpoeHune
MoJieKyJibl Oenka», «Ctpoenue ¢epmenta», «Hyknennossle kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3yKapHOTHYECKOM
KIeTKn», «CTpoeHHe >KMBOTHOM KiIeTKu», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHHe NpOoKapHOTHYECKOM KieTku», «CTpoeHue sapa
KIIETKW», « YTIEBOIBDY, «JIUmuab.

O6opynoBaHHe: CBETOBOM MHKpPOCKOM, 00OpyZOBaHME AJi MPOBEACHUS HAOMIOACHWNA, U3MEPEHHH, SKCIEePUMEHTOB, MHUKpPOIpENnapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «3ydeHune KkaTaauTHIECKON aKTUBHOCTU (DEPMEHTOB (Ha IPUMEPE aMHUJIa3bl MJTH KaTallasbl)».

JlaGoparopnast pabota Ne 2. «l3yueHHe CTpOEHHUS KJIETOK pacTeHUH, XHMBOTHBIX M OakTepuil MOJ MHKPOCKOIOM Ha TOTOBBIX
MHUKpOIIpenaparax 1 ux OIHCAHUEN.

Tema 4. 7Ku3HeaeATeJIbHOCTh KJIECTKH.



OOmeH BemiecTB, WK MeTab0IU3M. AccUMMIALUS (TIACTUYECKUA OOMEH) M JAUCCUMMIISAIMS (SHEPTeTUUECKUH OOMEH) — JIBe CTOPOHBI
eIMHOro mporecca Meradonusma. Poiib 3aKOHOB COXpaHEHUs BEILECTB U SHEPTUU B IOHUMAHUU META00IU3MA.

Tumnbr oOMeHa BenecTB: aBTOTPO(GHBIN U reTepoTpodHbIid. Poib hepMeHTOB B 00MEHE BEIIECTB U MPEBPAIIECHUN SHEPTHH B KIIETKE.

®dorocunTte3. CBeToBas u TeMHOBas ¢as3bl GpoTocunTe3a. Peakiuu dorocunTe3a. DPpheKTUBHOCTh (poTocuHTe3a. 3HaueHue (GOTOCHHTE3a
IUIs1 )KU3HU Ha 3emie. BnusHue ycnoBuii cpeibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHHUS €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHUHTE3Upyonue 0akTepuu. 3HaYeHUEe XeMOCHUHTEe3a JUIsl AKU3HHU Ha 3eMIle.

OHepreTudeckuil oOMeH B KieTke. Paciienyenue BemecTB, BbICIEHUE U aKKYMYJIUPOBAaHUE SHEPIrUU B KIIETKE. DTalbl SJHEPreTHUYECKOI0
obmena. I'nmukonus. bpoxxenue u ero Buuael. KucnoponHoe oxucieHue, wind KieTodyHoe JbixaHue. OkuciaurenabHoe (GochopuiimpoBaHUe.
D PEeKTUBHOCTD YHEPTETHUECKOTO OOMEHA.

Peakiun marpuuyHoro cunresa. 'enernueckas nndopmanus u JJHK. Peanuszauus renerndeckoil uupopmanuu B kieTke. ['eHeTHueckuit Koz
u ero cBoiictBa. Tpanckpunuus — marpuunblii cuate3 PHK. Tpancnsanus — GuocunTe3 Oenka. Dtansl TpaHcasuud. KoaupoBanue aMUHOKUCIIOT.
Poas pubocom B OrocuHTe3e Oemka.

Hexnerounsie popmel sxu3an — Bupycel. Mctopust otkpeitust Bupycos (/1. Y. MiBanoBckuit). OcOOEHHOCTH CTPOCHUS U KU3HEHHOTO IHKJIA
BUpycoB. bakrepuodaru. bone3snu pacreHuil, ;KMBOTHBIX M 4Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunura uyenoeka (BUY) —
Bo30yutTens CIIM/{a. OOpaTHas TpaHCKPHUNIIHS, peBepTa3a u uHTerpasa. [IpodunakTika pacpoCTpaHeHUS BUPYCHBIX 3a00JIeBaHU.

JdemoncTpanum:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuuel u cxembl: «Tumbl nutanusy, «Mertabonusm», «MUTOXOHAPUSIY, «IHEPreTUYeckuid ooMen», «XiopomiaacT», «POTOCHHTE3,
«Ctpoenne JJHK», «Ctpoenue u ¢pyHkmonupoanue reHa», «Cunres oenkay, «'enetnueckuii ko, «Bupyce», «baktepuodparn», «CtpoeHue u
*u3HeHHbIH 1ukn Bupyca CIIN/1a, 6akreprodara», «Pernukarus JJHK».

Ob6opynoBanue: Moaenu-anmaukauuu «Yasoenne JJHK u tpanckpunuus», «buocunres 6enka», «CTpoeHHE KIETKU», MOJIENb CTPYKTYpPbI
JTHK.

Tema 5. PasMHo:KeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounblif LUK, WM KU3HEHHbIM LUK KieTku. MHTepdasza u mutos. Ilpoueccsl, nporekaronye B uaTepdase. Permukanus — peaxius
matpuyHoro cunreza JJHK. Crpoenne xpomocoM. XpoMOCOMHBIH Habop — KapHOTHUI. J(MIJIOWTHBIA M TarIOMAHBII XPOMOCOMHBIE HAOOpHI.
Xpomatuasl. LluTtonoruueckre 0OCHOBbI pa3MHOKEHHSI U MHANBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetku — muto3. Cragum mutosa. IIporeccsl, mpoucxoasime Ha pa3HbIX CTaJAUAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[IporpamMmmupyemas rudenb KJIeTKH — alonTo3.

@®opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecroyioe M MojioBoe. Buibel Oecrnonoro pa3MHOXXEHHS: JeleHHEe HaJBOe, MOYKOBaHHME OJIHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNe, BEreTaTUBHOE pa3MHOKeHHE. MIcKycCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE [Tl CETIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.



Meiio3. Ctaguu Mmeliosa. IIponeccsl, npoucxozasiue Ha ctaausx Merosa. Ilosenenue xpomocom B meitosze. Kpoccunrosep. buoiornueckuii
CMBICJI U 3HAYEHUE MEHO03a.

["ameTorenes — mporiecc 00pa3oBaHus MOJOBBIX KIETOK Y )KMBOTHBIX. [10JI0BBIE jKene3bl: CEMEHHUKU U AMYHUKUA. OOpa3oBaHue U Pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CHepMaTo30M], silekieTka) — cepMaTorenes u oporeHe3. OcoOEHHOCTH CTPOCHMsI AUIEKIETOK U CIIEpMaTO30MI0B.
OnnonorBopenue. Ilaprenorenes.

WNupuBuayanbHOe pa3BUTHE (OHTOreHEe3). DMOpPHOHAIBHOE pa3BUTHE (3MOpHOreHe3). JTalbl SMOPHOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, racTpyisiuus, opranorenes. IlocramOpruonanbHoe pazputue. Tunbsl mOCTIMOPHOHAIBHOTO Pa3BUTHUS: MPAMOE, HENPSIMOE
(TmanHOYHOE). BiusiHMe cpesbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BbI3bIBATh BPOXKIEHHbIE YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdeMmoHcTpanum:

Tabmuubl U cxembl: «@POpMBI Pa3MHOKEHHUSI OpPraHU3MOBY», «JIBOITHOE OIUTIOJAOTBOPEHUE Y IIBETKOBBIX pacTeHuin», «BereratuBHOE
pasMHOXEHHE pacTeHui», «/lenenue kineTku Oakrtepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIeTouHbld LUK,
«Pemmukauua JHK», «Mwuto3», «Meito3», «lIpsimoe u Hempsmoe pa3zButue», «l'ameToreHes y MIEKONMUTAIOMIMX U 4enoBeka», «OCHOBHbIE
CTaluM OHTOICHE3aY.

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo301/ibl MIEKOIUTAIOIIET0», «SlilllekneTka MiekonuTatomero», «Kapnokunes B
KJIETKaX KOpeIlIKa JIyKay», MarHUTHas MoJieb-annKanus «/lenenue kierku», moaens JJHK, mogens meradazHoil XpoMOCOMBI.

JlaGopaTopHble U IPaKkTHYeCKHE PadOThI:

JIaGoparophas pabota Ne 3. «HaGmroieHre MuTO3a B KJIeTKax KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTtopHas padota Ne 4. «3ydeHune cTpoeHus MOJTOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. McTopus pa3BUTHS TeHETHKU. Poib HUTONOrMM M SMOpPUOJIOTMM B CTAHOBJIEHUM TeHETHKU. Bkian
pPOCCHIMCKMX M 3apyOeKHbIX YUYEHBIX B pa3BUTHE TE€HETHKH. MeTonibl T'€HeTHKH (TMOpUAO0IOrHYEeCKUH, LUTOTCHETUYECKUH, MOJIEKYJISPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKHUE MOHATHUS. | eHeTHUecKasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMax CKPEIUBaHUN.

3aKOHOMEPHOCTH HAacleJI0BaHMUs MPHU3HAKOB, YCTaHOBiIEHHbIe [. MenneneM. MoHOrMOpHUIHOE CKpellMBaHUE. 3aKOH eIuHO-00pa3us
ruOpuoB nepBoro nokosieHus. IlpaBuno nomuHupoBaHMs. 3aKOH paclleryieHusl Mpu3HakoB. ['mmorte3a unctoTsl raMer. IlomHoe M HemoaHOE
JOMHUHUPOBAHUE.

JlurnbpuiHoe cKpeuBaHie. 3aKOH HE3aBUCUMOIO Hacjel0BaHMs MPU3HAKOB. LluToreHeTnyeckre OCHOBBI AUTHOPHIHOTO CKPELIMBAHMUA.
Ananusupyroliee ckpeuiBanue. Vcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIs ONIpeIeIeHHsI TEeHOTUIIa OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenyieHHOMY HaclleZloOBaHUIO TeHoB. HapyiieHue cremnyieHus TeHOB B
pe3yapTaTe KpOCCUHIOBEpA.

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | eHeTHUeCKHe KapThl.



I'eneruka nona. XpoMOCOMHOE OIIpe/ieleHHE Mojda. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U IeTepOraMeTHbIE OPraHU3MBbI.
HacnenoBanue npu3HakoB, CHEIICHHBIX C ITOJIOM.

N3meHunBoCcTh. Buapl HM3MEHUMBOCTHU: HEHACIEACTBEHHAs M HaCJIEACTBEHHas. Posb cpeabl B HEHACIEICTBEHHOM WM3MEHYHMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON HM3MEHUYMBOCTH. BapuanuoHHBI psii W BapuanMoHHas KpuBas. Hopma peakuuu mpHU3HaKa.
KonnaecTBeHHBIC U KaYECTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoCTBa MOAH(PUKAITMOHHON H3MEHIHBOCTH.

HacnencrBennasi, wiM reHOoTUNHWYECKasi, W3MEHYMBOCTh. KoMOuHaTHBHasT H3MEHYMBOCTh. Meilo3 U MOJIOBOM Mpolecc — OCHOBa
KOMOWHATHBHON W3MEHYMBOCTU. MyTallMOHHAs HM3MEHYMBOCTh. Kitaccuukamuss MyTaluid: TeHHbBIE, XpOMOCOMHBIC, TeHOMHbIE. Yacrora u
MPUYMHBI MyTanuii. MyTareHuble pakTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HacIeACTBeHHON n3meHunBocTy H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOABI T€HETUKH YEIIOBEKA: T€HEATOTUYECKUH, OJIM3HEI[OBBIN, [IMTOIC€HETUYECKHIA,
OMOXMMHUYECKUH, MOJEKYJsIpHO-TeHeTHUecKnii. COBpEMEHHOE OIpe/Ie/IeHue TeHOTUIIA: TTOJTHOTCHOMHOE CEKBEHHPOBAHUE, TEHOTUITUPOBAHKE, B
ToM uucie c¢ mnomouipio II[[P-ananmuza. HacnencrtBennbie 3a0oneBaHusl uelOBeKa: TIeHHble O00Je3HH, OONE3HHM C HACJIEICTBEHHOM
MPEIPaCOI0KEHHOCTBIO, XpPOMOCOMHBIE Oose3nn. Comatniecknue U reHepaTuBHbIe MyTanu. CTBOIOBBIE KIeTKH. [IprHIMTIIBL 310pOBOTO 00pa3a
KHU3HU, TUAaTHOCTUKHU, MPOPMIAKTUKU U JCUEHUSI TeHEeTHYeCKUX Oose3Hei. Meauko-reHeTH4eckoe KOHCYIbTUPOBaHHE. 3HAYCHHE MEAUIIMHCKOM
TEHETUKH B NPEJAOTBPAILEHUH U JICYEHUN F€HETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JdemoncTpanum:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuiel u cxembl: « MOHOTHOPHIHOE CKpEIIMBAaHUE W €r0 IUTOTEHETHYeCKass OCHOBA», «3aKOH pacCIlEeIJIeHHUs] U €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH YHUCTOTBHI TameT», «JurubpumHoe ckpemniuBanue», «lluTomornyeckne OCHOBBI TUTHOPUIHOTO CKpEUTUBaHUS», «Meio3y,
«B3anMoelicTBUe alIeNbHBIX T€HOB», «l eHeTHdeckre KapThl PAcTeHUM, >KMBOTHBIX M 4YelloBeKa», «l'eHeTuka momnay, «3aKOHOMEPHOCTH
HACJIEIOBaHMsI, CLIETIJICHHOTO € MOJIoM», «KapHoTHIbl YeloBeKa U KUBOTHBIX», « Bulibl u3MEHUNBOCTHY, «MOIUPUKAIIMOHHAS U3MEHUUBOCTHY,
«HacnenoBanue pesyc-pakropa», «['eHeTnka rpynn KpoBu», « MyTallmoOHHasE U3MEHUYHUBOCTDY.

Oo6opynoBanue: Mojaenu-anmiaukanuu « MoHoruOpuaHoe ckpeuiuBaHue», «HenomHoe nomuHupoBaHHe», «IMTMOpUIHOE CKpELIMBAaHUEY,
«ITepekpéct XpoMOCOM», MHKPOCKOI U MHUKporipemnapaT «/[pozodpuna» (Hopma, myTanuu GopMbl KPBUTHEB M OKpacKu Tena), repdapuit «I opox
ITOCEBHOM.

JlabGoparopHble U NpaKkTH4YecKue padoThi:

JlaboparopHasi pabota Ne 5. «V3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO U AWTUOPUTHOTO CKPEIIUBAHUS y APO30(HIBI Ha TOTOBBIX
MUKpOTpenaparax».

JIaboparopHas pabota Ne 6. «3yuenrne MoauPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHIE BAPUAIIIOHHOTO PsAa ¥ BAPUAITMOHHON KPUBOY.

JlabopaTtopHas pabota Ne 7. « AHanu3 MmyTaruii y 1po30Q bl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.



Cenekiusi Kak Hayka M TPOLECC. 3apOoXKJIEHUE celeKuuu U aomectukanus. Yuenue H. V. BaBunoBa o meHTpax NpOUCXOXKACHUS U
MHOTr000pa3us KyJbTypHBIX pacTeHuil. L{eHTphl NpOMCXO0kKAEHUS TOMALIHUX KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMeHHbIE METOAbI celeKIMU. MaccoBBIi U MHIUBHIYaJbHBIH OTOOPHI B CENEKIUH PACTCHUHA M >KUBOTHBIX. OIEHKa 3KCTEephepa.
bnuskoponcTBeHHOe ckpeluBaHue — HMHOpuAMHr. Yucrasg nuHus. CkpeluBaHME YUCTBIX JIMHUM. l'erepo3uc, uiam rubpuiHas cuia.
Heponcreennoe ckpenmBanue — ayropuauur. Otaanénnas rudpuausanust u e€ ycrnexu. VICKycCTBeHHBI MyTareHes H MoJiyueHHe MOJIUIUIIONI0B.
JloCcTHKEHMsI CEJIEKLIMU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib Npou3BoicTBa. ['eHHast uHkeHepusl. DTanbl co3aanua pekomOonHanTHo JIHK u TpaHCreHHBIX OpraHu3MoB.
Knerounas wunxeHepus. Kietounele KyiabTypbl. MHKpPOKIOHAIBHOE pa3MHOXKEHHME pacTeHuil. KioHuMpoBaHHE BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOIMUECKUE U 3TU4YecKue npodaembl. 'MO — reHeTrnuecku MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. 1BaHOB.

Tabnuue! u cxemsl: kapTa «LIeHTpBI IPOUCXOKACHNU U MHOI000pa3Hsl KyJIbTYPHBIX pacTeHU», «Ilopoabl joMalIHuX KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rudpuanszanus», «Padotel akagemuka M. @. VBanoBay, «[lommmmonausy, «O0bEKTH OMOTEXHOIOTHI,
«Kierounble KyJapTyphl U KIIOHUpOBaHHUE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBanue: MyJSDKH TUIOZIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB pacTeHHid, repOapuii «CembCKOX035iCTBEHHBIC
pacTeHUsD.

JlaGopaTopHble U IPaKkTHYeCKHE PadOThI:

Okckypcuss«OCHOBHBIE METOJbl M JTOCTMIKEHHUS CEJEKIMM PACTeHMH M KUBOTHBIX (HAa CEJIEKLIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUIMUHOE XO35HCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA WU HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBOJIOIMOHHAS OMOJIOTHSI.

[IpennochiIKi BOSHUKHOBEHHUS SBOIOIIMOHHON TeOpHH. DBOMIONMOHHAS TEOpHs U € MecTo B Ouosiornu. BivsHrE SBONIOIIMOHHON TeOpUn
Ha pa3BHUTHE OUOJIOTUH U IPYTHUX HaYK.

CBuzetenbcTBa IBOMIONUH. [laneoHTONOrHYECKHE: TOCTAEA0BATEIbHOCTD MOSBIICHHS BUOB B MaJICOHTOIOTUUECKON JIETOTIMCH, TIEPEXOTHBIC
¢dopmel. broreorpaduueckue: cXoACTBO U paznuune GpayH u Gop MaTEPUKOB U OCTPOBOB.

3M6pI/IOJ'IOFI/I‘IeCKI/IeZ CX0ACTBA U pa3m/1q1/1$1 3M6pI/IOHOB pa3H51x BHUJI0B ITO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTUYHBIC,
aHAJIOTUYHBIC, PyJUMEHTapHBIE OPraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX
MeTaboIMYeCKUX MyTel Y BCeX OpraHU3MOB.

OpomononHast Teopus Y. Jlapeuna. IIpennochuiku BO3ZHMKHOBEHHUS JapBUHM3MA. JIBMXKyIlME CHIIBI SBOJIOLNMU BUAOB Mo JlapBuHY
(M30BITOYHOE Pa3MHOKEHUE TMPH OIPAHHMYCHHOCTH PECYPCOB, HEONpEAeAEHHASS H3MEHUYNBOCTh, 00ph0a 3a CYIIeCTBOBAHKE, €CTECTBEHHBIH 0TOOP).
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Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak eIMHUIa BUIA U 3BOJIIOLUY.

JBkyuue cuiibl ((haKTopbl) SBOJIONMK BHIOB B Mpupojae. MyTallMOHHBIN Hpouecc 1 KOMOMHATHBHAS M3MEHYMBOCTD. [lomynsiuonHsie
BOJIHBI U Jipeid reHoB. M3omauus 1 Murpanus.

EcrecTBeHHBII 0TOOp — HanpaBIAIOMU (GakTop BOTOIHH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJibTaT 3Bostonun. [IpumMepsl nprcnocobaeHui y opranu3MoB. ApoMopdo3bl U UIHO-aJalTalliH.

Bun u Buoo6paszoBanue. Kpureprun Buga. OCHOBHBIE (POPMBI BUI000pA30BaHHS: Te€OrpapruecKoe, IKOJOTHIECKOE.

MaxkposBosronust. @opMbl 3BOIIOLUH: (PuUiIeTUYEeCKasl, AMBEPTeHTHAsI, KOHBEpIeHTHasl, apaeinbHas. HeoOpaTumMocTs 3BoIIIOLNY.

[IpoucxoxaeHue oT HeclleUAIN3UPOBAaHHBIX NpeaKoB. [Iporpeccupyromas crienuanu3anus. AanTUBHAS paguariusl.

JdeMmoHcTpanum:

[Toprpersi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepros.

Tabnuupl u cxembl: «Pa3BuTue OpraHMuecKoro mMupa Ha 3emiie», «3apOobIIIU MO3BOHOYHBIX JKUBOTHBIX», «ApXeoNTepUKc», «DopMbl
060pb0OBI 3a cyniecTBOBaHME», «EcTecTBeHHBIN 0TOOPY, « MHOrOOOpa3ne copToB pacTeHHi», «MHOrooOpasme mopo KUBOTHBIXY», «Ilomymsuuny,
«MyTanuoHHasi U3MEHYHUBOCTbY», «ApoMopdo3s», «Manoanantauuny», «O0mas aereHepauus», «/IBuwkymue cuibl sBoaonun», «Kapra-cxema
mapuipyta mytemectBus Y. JlapBuna», «boppba 3a cymectBoBanme», «lIpucrmocobneHHOCTh opraHu3MoBy», «l'eorpaduueckoe
BUZI000pa30BaHue», « IKOJIOTUYECKOE BHI000pA30BaAHUE.

O6opynoBaHMe: KOJJIEKLUS HACEKOMBIX C pPa3IMYHBIMU THUIIAMU OKpAcKu, HabOp MJIOJOB M ceMsH, KoJuleKius «lIpumMepsl 3amuTHBIX
MPUCTIOCOOTIEHUHN Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE HAIIPABICHUS YBOJIOLUI», 00bEMHAs MoJeNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOUHBIX).

buoreorpaguueckas kapra Mupa, KoJuieKuus «@DOpMbl COXPAaHHOCTH MCKOMAEMbIX >XMBOTHBIX M PACTEHUN», MOJENb aNlUIMKalus
«Ilepekpéct xpomocom», BIaXkHbIe Mpenapathl «Pa3BuTue HacekomMoro», «Pa3Butue naryukmny, Mukponpenapar «/lposoduna» (HopMa, MyTanuu
(OpPMBI KpPBUIBEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(POIOTHUECKOMY KPUTEPHUIOY.

JIaGoparopHas pabota Ne 2. «Onucanue npucrnocodJICHHOCTH OpraHu3Ma U €€ OTHOCUTENLHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE 'KU3HHU Ha 3eMuie.

JloHayuHble MPEICTABICHUS O 3apOKICHUM >KU3HH. HaydHble TMmoTe3bl BOZHMKHOBEHHUS KU3HM Ha 3emiie: abMoreHe3 U IMaHCIEepPMHUSL.
Xumu4deckasi 3BOTIONMs. AOHOTeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPIKICHUE XUMUYECKOI
sBosoniu. HawanbHble aTanbl Omonormueckoi spomonuu. ['unoreza PHK-mupa. dopmupoBanne mMeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
IpOTOKIETKH. [IepBrIe KIETKN U MX 3BOOLNA. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButne xu3um Ha 3emiie mo spam u mnepuonam. Karapxeit. Apxeiickas u mporepo3oiickast »pbl. [laneo3oiickas 3pa u e€ mepuojbl:
KeMOpUICKUi, OpAOBUKCKUN, CUITYPUHCKUHN, IEBOHCKUNA, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3o30iickas 3pa 1 €€ epruoibl: TPUACOBBIN, FOPCKHI, MEJTOBOM.
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Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMaTa U reoJIoTHYecKux mporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN PACTUTEIHLHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHui U KUBOTHBIX. [losiBiIeHME, paclBET U BBIMUPAHUE TPYIIIT dKUBBIX OPTAaHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHHue 3BOTOLMH. OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB.

OBonronUs 4YejaoBeKa. AHTpONOJOrMS Kak HayKa. Pa3BuUThe NpeICTaBICHUH O MPOMCXOXKJIEHUU YeIoBeKa. MeToabl HU3y4deHus
aHnTpororere3a. CxoAcTBa U pa3jinyus YeJIOBEKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmwkymme cuibl (akTopsl) aHTpororeHesa. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmecTBeHHBIH 00pa3 >KHU3HH,
M3TOTOBJIEHUE OPYIUM TPY/ia, MBIILJICHUE, PEUb.

OcHOBHBIE CTaaWM MW BETBU OBOJIOIMHM 4YEJIOBEKA: aBCTpajonuTeku, YenmoBek ywmenbid, YenoBek mnpsMoxonsamui, Yemnosek
HeaHAepTalbckuii, YernoBek pazymMHblid. Haxoku nCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHUS, 00JIACTh pacCIpOCTpaHeHusl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue packl. OCHOBHBIE OOJBIIKE Pachl: €BpONEOUAHAs (€Bpa3uiicKasi), HErpo-aBCTpalIoOnHas (9KBATOPHANIbHAS), MOHTOJIOUTHAS
(a3marcko-amepuKaHcKkas). YepTel NPUCTIOCOOIEHHOCTH MPEACTABUTENICH YEIOBEUECKMX pac K YCJIOBUSM CyIIECTBOBaHUS. EIWHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. Opu, Y. /lapsus.

Tabnmuupl u cxembl: «Bo3HukHOBeHUEe COMHEYHOU cHCTeMbl», «Pa3BuTHe opraHmdeckoro mupay, «Pacturenbnast kierka», «KuBoTHas
kieTkay, «IIpokaprornueckas kiueTka», « CoBpeMeHHasi CUCTEMa OPraHnYecKoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YeJlOBEKa U
4esI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTMYECKUX HaXOJOK MPEIKOB COBPEMEHHOrO 4eJoBeKa», «JpeBHeimue Joamy,
«JlpeBHue moan», «IlepBbie cOBpeMeHHbIE JTH0In», «HemoBeUeCKue paco».

Ob6opynoBanue: Mysbku «IIpoucxoxnenne yenoBeka» (O0IOCTHI aBCTpAlONUTEKA, MUTEKAHTPOIa, HEaHJepTaibllia, KPOMaHbOHILIA), CIEIKU
WM M300paKeHHs] KAMEHHBIX OpYyIUi MEepBOOBITHOIO YeJoBeKa (KaMHU-YOIIEPhl, pyousa, ckpebdia), TeOXpOHOIOrHYecKast TaOIuIa, KOJUISKIIHS
«DOpMBI COXpPAaHHOCTH UCKONAEMbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTuueckas padbora Ne 1. «/3ydyeHne uckonaembIx OCTATKOB PACTEHHM U )KUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcus « IBOIONUS OPTaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN UM KPACBEIUECKUN My3ei).

Tema 3. Opranu3msl U OKpPY:KaKIIAs cpeaa.

OKOJIOTMSI Kak HayKa. 3aJadyd M pas3fesibl dKOJOTMH. MeToabl 3KOJIOMYECKUX MCCIECJOBAaHUN. OKOJOTHYECKOE MHPOBO33pEHHUE
COBPEMEHHOT'0 YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIIHAs, TOUBEHHAs, BHYTPHOPIaHU3MEHHAs.

Okonorndyeckue Qaxrtopel. Kmaccudukamust sKoigoruyeckux (akTopoB: abMOTHUECKHE, OMOTHYECKHE M aHTpomnoreHHsle. JlelicTBue
9KOJIOTMYECKUX (aKTOPOB Ha OPraHU3MBI.
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AbGuotnyeckue (GakTOphl: CBET, TeMIepaTypa, BiaxHocTb. @oronepuonusm. [IpucmocobneHusi opraHu3MOB K JACHCTBHIO a0MOTHUYECKUX
(bakTopoB. buonoruueckue puTMsl.

buotnueckue ¢axTopsl. Buapl OHOTHUECKMX B3aMMOACWCTBUI: KOHKYPEHLMS, XHMITHHYECTBO, cMMOMO3 U ero ¢opmsel [lapasutusm,
Koollepauusi, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAaHCTBO, HaXJEOHUYECTBO). AMEHcalIM3M, HEWTpaau3M. 3HadeHHe OHOTHYECKUX
B3aMMOJICHCTBHIA JJIs1 CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH MOmyssiiui. OCHOBHbBIE MMOKA3aTeNN MOIMYJIALUN: YUCIEHHOCTh, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTparys. JMHAMIKA YUCICHHOCTH MOIYJISIUH U €€ PEeTyJIISIHSL.

JdeMmoHcTpanum:

[optpetsl: A. I'ymGonbar, K. ®@. Pynse, 3. I'ekkens.

Tabmuuplr u cxemsl: kapta «llpupoanbie 30HBI 3emim», «Cpensl oOuTaHus opraHu3smoBy», «Dotonepuonuszm», «llomymsauuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJISIIUN HHDY30pHH-Ty penbkny, «[IumieBbie nenm.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHast pabota Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT OOUTAHHSI.

JIaGoparophas pabota Ne 4. «BiusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCay.

[IpaxTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYJISILUM pa3HbIX BUJOB PACTEHUI».

Tema 4. CooOmecTBa 1 IKOJTOTHYECKHE CHCTEMBI.

Coo0miecTBo opraHn3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUA0Bas, IPOCTPAHCTBEHHAs, Tpoduyeckas (muiieBas). Buapl-noMUHAHTHIL.
CBs3u B 6HOIIEHO3E.

Dkonorndeckue cucTeMbl (dKocuctembl). [loHsiTHe 00 sKocucTeMe W OuoreorneHo3e. DyHKIMOHATBHBIE KOMITIOHEHTBI IKOCHUCTEMBI:
MPOAYLIEHTbI, KOHCYMEHTBI, peAylieHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUU B 3KocucTeMme. Tpoduueckue (MUIEBbIE) YPOBHU IKOCUCTEMBI.
[Tumessie nienn 1 cetr. OCHOBHBIE TOKA3aTENM SKOCUCTEMBI: OHoMacca, MPOIYKIHA. DKOJOTHYECKUE MUPAMUIBI: MPOIYKIIMU, YUCICHHOCTH,
6uomaccel. CBOMCTBA HKOCUCTEM: YCTOMUMBOCTh, CaMOperyJisilus, pazButue. Cykueccus.

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. IKOCHCTEMa XBOWHOTO MJIM IIHPOKOIMCTBEHHOTO Jieca.

AHTpOIIOT€HHBIE KOCUCTEMBI. ATPO3KOCHCTEMBL. YPOOIKOCHCTEMBI. bHonornueckoe M XO3SHCTBEHHOE 3HAYEHHE arpo’KOCUCTEM U
ypOOIKOCHUCTEM.

buopasnoobpazue kak gpakTop ycroitunBocTH 3kocucteM. CoxpaHeHue OMOJIOrnuecKoro pasHooOpasus Ha 3emie.

VYuenue B. . Bepuaackoro o 6uoctepe. I'panuisl, coctaB u cTpykrypa o6uocdepsl. Kuboe BemecTBo U ero gpyHkuuu. OcobeHHOCTH
ounocdepsl Kak TI100aTbHON dKOCHUCTEMEBI. J[nHaMrueckoe paBHOBeCHE U 00paTHas CBsI3b B Ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre0OXUMHUECKUE IIUKJIIBI 2JIEMEHTOB (yTriiepoa, a30Ta). 30HaAIbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onocdepe 3emin. AHTpONOreHHbIE U3MeHeHUs B Ouocdepe. I modanbHbIe 3K0I0THYecKre MpoOIeMBbl.

CocymecTBoBaHue TpUpoAbl W dYenoBeuecTBa. CoxpaHeHHe OHOpa3HOOOpa3Hus Kak OCHOBa YCTOWYMBOCTH Ouocdepsl. OcHoBa
PaMOHAIFHOTO YIIPABICHHSI TPUPOTHBIMH PECYpPCaMH M UX UCTIOIb30BaHue. JIOCTIKEHHsI OMOJIOTHH U OXpaHa MPUPOIHI.
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JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuet u cxemsr: «I[Tumessie nenm», «buornenos: cocraB u cTpykTypa», «IIpupoansie coobmecTBay, «Llenu nutanusy, « IKOIOTHUECKas
nupamuaa», «buochepa u uenoex», «IkocucTeMa IIUPOKOJUCTBEHHOIO Jieca», «DKOCHUCTeMa XBOHMHOro Jjeca», «buorneHo3 Bomoémar,
«ArpoueHos», «IIpumepHble aHTPONOreHHbIE BO3IEHCTBUS HA MPUPOLY», «BaxxHelllne HCTOUHUKM 3arpsA3HEHMs] BO3yXa U TPYHTOBBIX BOAY,
«[louBa — BaxHelmas cocraBisomas O6uocheprl», «PakTopsl nerpazauuu nousy, «llapHukoBbIl pdexT», «DaKTOpbl PagMOAKTUBHOIO
3arpsi3HeHUsT Ouocdeprr», «OOmas crpykrypa Ouocdepsr», «PacmpoctpaneHue xu3Hu B Ouocdepe», «O30HOBBIA 3kpaH Ouocheps,
«Kpyrosopot yriepona B 0uochepe», «KpyroBopot azora B npupozae».

ObopynoBanue: Mojenab-aniuinKanus «Tunudyasie OMOLIEHO3BDY, repbapuii «PacturenbHbie cooOIIECTBa», KOJUIEKIHH «buoienos»,
«Bpeaurenu BaXHEHIIMX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYyp», IepOapuu M KOJUICKIUM PAcTEHUH M KUBOTHBIX, MPHUHAMISKAIIME K PasHbIM
9KOJIOTMUECKUM IpynnaM oaHoro Buaa, Kpacnas kaura Poccuiickoit @denepanuu, n300pakeHuss OXpaHSIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.
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IVDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA NPOIT'PAMMSBI 110 BUOJIOTUN HA BA30OBOM VYPOBHE CPEJIHEI'O OBILIEI'O
OBPA30OBAHUIA

Cormacao ®I'OC COO, ycraHaBauBalTCSA TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS OOYYaIOIIMMHUCS TIPOrPaMM CpPEIHEro OOIIero
00pa3oBaHMs: INYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOEHHs IIpeaMeTra «bHONOrus» BBIACIEHBI CIEIYIOIME COCTaBIIOIIME: OCO3HAHUE
00yYaroIUMUCs POCCUMCKON Ipa)kAaHCKOM MACHTUYHOCTU — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTU M CaMOOIIPE/IECIEHUI0, HaTuuue
MOTHBalMM K OOydYeHHIO OMOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUH JMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPAAULUI pa3BUTUS OMOJOTMYECKOro 3HAaHUS, TOTOBHOCTb M CHOCOOHOCTh OOYYarOLIMXCS PYKOBOJICTBOBaTbCS B CBOEH
JESTEIbHOCTH LEHHOCTHO-CMBICJIIOBBIMM  YCTaHOBKaMH, MPUCYLUIUMH CHUCTEME OHOJIOTMYECKOT0 O0pa30BaHUs, HAJIWYHE SKOJIOTHYECKOIo
IIPaBOCO3HAHUS, CIOCOOHOCTHU CTABUTh LIE€IH U CTPOUTH KU3HEHHbIE IIJIaHBI.

JIMuHOCTHBIE pE3yJbTaThl OCBOECHMsI Npeamera «buojorus» AOCTUralTCs B €AMHCTBE YYEOHONM M BOCHUTATENbHOM AEATEIbHOCTU B
COOTBETCTBUM C TPAJAULIMOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATBIMU B
oOuiecTBe NpaBWJIaMU M HOPMaMHU IOBEIEHMS U CIIOCOOCTBYIOT IpolLleccaM CaMOMO3HAHMs, CAMOBOCHHUTAHMS W CAMOpPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3MIMH JUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY M IPABOIOPSJKY, YEIOBEKY TPyJa U CTaplIeMy IOKOJIEHHIO, B3aMMHOIO
yBa)XEHMsI, OEPEKHOI0 OTHOLLEHUS K KyJIbTYPHOMY HAaclI€UI0O U TPAIUIMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepanuu, npupoje u
OKpY>Karolllen cpere.

JIMYHOCTHBIE pe3yibTaThl OCBOEHMSI y4eOHOro mnpeamera «buoONIOTHS» MOIKHBI OTpa)kaThb TOTOBHOCTb M CIIOCOOHOCTH OOyYarolIUXCs
PYKOBOJICTBOBAThCSI C(OPMHPOBAHHOM BHYTpEHHEW MO3UIMENH JIMYHOCTH, CHUCTEMOH II€HHOCTHBIX OpHEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX
yOEKIEHHM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSAM POCCUIMCKOr0 OOIIECTBA, pAaCIIMPEHUE KUZHEHHOTO OIbITa U OMNBITA JEATEIbHOCTH B
IIPOLIECCE pean3allii OCHOBHBIX HAIIPaBJIEHUH BOCIIUTATEIbHON JAESITEIBHOCTH, B TOM YHCJIE B YaCTH!

1)rpaaaHcKoro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIMK 00YUaIOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOT'O UJI€HA POCCUICKOro OOIIeCTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIOPSIKa;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM NEATEIBHOCTH IPU CO3/IaHUU y4E€OHBIX MPOEKTOB, PEIICHWH Y4eOHBIX U MO3HABATEIbHBIX 3ajad,
BBINOJIHEHUH OMOJIOTMYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTBH OIpeNesATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATSH €€,

YMEHUE YYHUTHIBaThb B CBOMX JCHUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTMBHOTO B3aMMOJEHCTBHS JIOJEH C pPa3sHBIMH YOEKIECHUSIMH,
KyJIbTYPHBIMHU LIEHHOCTSIMU M COL[UAJIBHBIM TOJI0KEHHEM;
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TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJIHEHHUS YYEOHBIX, IO3HABAaTENBHBIX W HMCCIIEJOBATEIbCKUX 3ajad,
YBaXHUTEIBHOTO OTHOLIEHUS! K MHEHHIO OIIIOHEHTOB MPU 00CYK/IEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHUICKON TI'pa)XITAHCKOW HMJCHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTHU
nepen PonnHoil, ropaocTtu 3a cBoii kpai, cBoro PouHy, CBOI A3bIK U KyJIbTYpY, IPOIIJIOE U HACTOsAIIEe MHOTOHAIIMOHAIbHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIEIUI0 M IMaMATHUKAM HPUPOJbI, JOCTHXKEHHAM Poccun B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CTIIOCOOHOCTh OIICHMBATH BKJIAJ POCCUHCKUX YyUEHBIX B CTAHOBJICHHE W Pa3BUTHE OWMOJIOTHH, TOHUMAaHHS 3HAYCHHUS! OWOJIOTUH B MTO3HAHUU
3aKOHOB IIPUPO/IbI, B )KU3HU YETIOBEKA M COBPEMEHHOT'0 O0IIIeCTBA;

uaelHas yoe:x IEHHOCTh, TOTOBHOCTH K CIYXXEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro cyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUIICKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CTIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEHICHUS, OPUEHTHPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMTENSM, CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHSA LIEHHOCTEH CeMEHHOW >KU3HU B
COOTBETCTBHUH C TpaauLUsIMHU Hapoaos Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLICHHE K MHUpY, BKIIOYas 3CTETHKY ObITa, HAyYHOIO M TEXHMYECKOI'O TBOPYECTBA, CIOPTa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHHH;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAKEHUIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE TIPOSBISATh KAU€CTBA TBOPUYECKOM TIMYHOCTH;

S) puznyeckoro BocnuTaHus, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:

MMOHMMaHUE W peaju3alus 3J0pOBOro U Oe3omacHoro odpas3a »KU3HU (310pOBOE MUTAHHUE, COONIIOIEHNE TUTHEHUYECKUX MPAaBHI U HOPM,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUI U OTIbIXa, pEryispHas (u3myeckas aKTHUBHOCTH), OEpeKHOro, OTBETCTBEHHOTO M KOMIETEHTHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHWE LIEHHOCTU MpaBWJ WHIUBUIAYaJbHOTO M KOJUIEKTMBHOI'O O€30MAacHOIrO MOBEAEHHUS B CUTYyalUSIX, YTPOXKAIOUIMX 3/10pPOBBIO U
JKU3HU JIIOACH;

OCO3HaHHWE MOCTEACTBUNA U HENPUSATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS alIKOroJisl, HAPKOTHUKOB, KYpEeHHS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPY10J100ue;
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TOTOBHOCTb K aKTHBHOHM JEATEIBHOCTH TEXHOJOTHYECKOW M COIMAIbHON HalpaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IUNIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;

MHTEpEC K pas3iIuuHbIM cdepam NpodeccHOHANbHON NesSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BeIOOp Oynymieil mpodeccun u
peann30BbIBaTh COOCTBEHHbIEC JKU3HEHHBIE IIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPO/IEe KaK UCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAHUS;

MIOBBIIIEHUE YPOBHS 3KOJIOTHYECKOH KYJbTYpbl: IPHOOPETEHNE ONbITA IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX MOCJIEACTBUN
JUISL OKPYKAIOILIEH Cpeibl;

OCO3HaHME IJI00aJILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX PEeLIeHNUs;

CIIOCOOHOCTh HCIIOJIB30BaTh NPUOOpETaeMble NpPU W3YYCHUH OWOJIOTMM 3HAHWS W YMEHHs TNPH PEHICHUH NpoOjeM, CBA3aHHBIX C
palnMoHaIbHBIM PUPOIONOIB30BaHUEM (COOIIOICHHE TPABUJI ITOBEICHUS B IPUPO/IE, HAIIPABICHHBIX HA COXpPAaHEHHE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCUCTEM, OHOChepHl);

aKTUBHOE HEMpUATHE NeHCTBUN, NPUHOCAIIMX BpPEJ OKpY’Kalolleld HPUPOJHOM Cpele, YMEHHE IPOrHO3UpOBaTh HEOJIAronpusTHbIE
HKOJIOTUYECKHUE TTOCIICACTBUS IPEANPHHUMAEMBIX JTEHCTBUI U MTPEIOTBPAIATh UX;

HQJINYME Pa3BUTOIO HKOJOTMUYECKOTO MBIIUIEHUS, 3KOJOIMYECKOH KYJIBTYpBI, OIbITAa AESITEIbHOCTH SKOJIOTMYECKON HAalpaBIeHHOCTH,
YMEHHUsI PYKOBOJICTBOBATHCS MMM B ITO3HABATEIbHOH, KOMMYHHKATHBHOW W COLMAIBHOW IMPAKTHKE, TOTOBHOCTH K YYaCTHIO B TPAKTHYECKOM
JesTeIbHOCTH HKOJIOTHUECKON HapaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUSA:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKH M OOIIECTBEHHOH MPAaKTHUKH,
OCHOBAHHOTO Ha JIMAJIOTE KYJBTYP, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIETYPHOM MHPE;

COBEPILLIEHCTBOBAHHE S3bIKOBOM M YMTATENIBCKOM KyIbTYphl KaK CPeJICTBA B3aUMOAECHCTBUS MEXTYy JIFOAbMHU U MIO3HAHUS MUDA;

MOHWMaHKe crenu(uKku OMOJIIOTUM KaK HayKd, OCO3HaHUsS €€ poiii B (OPMHUPOBAHUH PAIMOHAIHFHOTO HAYYHOTO MBINUICHUS, CO3AaHUU
LIEJIOCTHOTO MPEJICTaBICHUS 00 OKPYXKAIOIeM MHUpE KaK O €JMHCTBE MPUPO/IbI, YesloBeKa U 00IIecTBa, B TOZHAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEH
Y pelIeHUH MPOOIJIeM COXpaHEHUS TIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOHN ITUBHIIM3AIIMH: O0ECIIEYCHUsI HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JIaHHE
NEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pellaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEYECTBA, MOMCKA MyTeH BBIXOAA U3 TI00ATBHBIX
HKOJIOTHYECKUX TMPOOJIeM M OOecredeHus] Tepexolla K yCTOMYMBOMY Ppa3BUTHIO, PAIIMOHAILHOMY HCIOJIB30BAHUIO TMPHUPOIHBIX PECYPCOB H
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IMOJIyYE€HUHM OMOJOTHUYECKUX 3HAHWH B IENSAX TMOBBIIICHUS OOIIEH KYJIbTYPHI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
KaK COCTaBHOW 4acTH (PyHKUIMOHAIBHOM rpaMOTHOCTH 00ydJarommxcs, opMupyeMoi Ipu U3y4yeHUH OHOJIOTUHY;
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MMOHMMAHHUE CYIITHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTCCTBCHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIB30BATh MOMydaeMble 3HAHUS IS
aHaJlM3a U OOBSICHEHHUS SBICHUI OKPY)KAIOIIEr0 MUpa M MPOUCXOAAIIUX B HEM HM3MEHEHHM, yMEHHE JelaTb OOOCHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HaY4YHBIX ()AKTOB M UMEIOIIUXCS JAHHBIX C [EIbI0 TTOTYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOATEIHHO UCIIOJIb30BAaTh OMOJIOTHUECKHUE 3HAHUS I PelIeHuUs IpoOieM B peabHbIX )KU3HEHHBIX CUTYaLIUAX;

OCO3HAHME LIEHHOCTM HAYYHOW JIESITEIBbHOCTH, TOTOBHOCTh OCYIIECTBJISATH MPOEKTHYK) W  HMCCIEAOBATEIbCKYIO JIESTEIbHOCTD
WHIMBUYaIbHO U B IPYIIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY TOJyYEHHUIO HOBBIX 3HAHUH 10 OMOJIOTHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yJabTaThl OCBOCHUS y4eOHOro mpeamera «bHonorusy BKIIOYAIOT: 3HAUMMBbIE A (POPMHUPOBAHHS MHPOBO33PEHUS
o6yan01uch;[ MCKIANCHUIUIMHAPHBIC (MG)KHpGIIMeTHI)IG) 06meHaqume IMOHATHA, OTpaXaromue LIEIOCTHOCTH HayLIHOI\/JI KapTUHBI MHUpa U
crenu(uKy METOJOB MO3HAHMS, MCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, sSBIECHUE, MPOIECC, CUCTEMa, HAY4YHBIM (axT,
MIPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIECIOBaHHME, HAOIIOJICHHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTUX), YHUBEpPCAJIbHBIC
yueOHbIe IeHCTBUS (MTO3HABATeNIbHbIE, KOMMYHUKATUBHbBIE, PETYIATUBHEIE), oOecreunBaromie (opMUpoBaHue (PYHKIIMOHATBHON IPaMOTHOCTH U
COIMAIPHOW KOMMETEHIIMN O0y4YaroIIMXCs, CIIOCOOHOCTh 00YYarONIUXCsl UCIIOIh30BaTh OCBOCHHBIE MEKIMCIUILUIMHAPHBIE, MUPOBO33PEHUYECKIE
3HAHUS U YHUBEpCAIbHbIE YdeOHbIe IEHCTBUS B IO3HABATENLHOMN U COIIMALHON MPaKTUKE.

MeranpeameTHbIe pe3yIbTaThl OCBOSHHUS MTPOTPAMMBI CPETHET0 00IIEeT0 00pa30BaHUs TOJDKHBI OTPAXKaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMY J1eHCTBUAMM:

1)0a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTYaTU3UPOBATh POOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIIOIB30BaTh MPU OCBOCHUHW 3HAHWM MPHUEMBI JJOTUYECKOTO MBINUICHHS (aHaiIM3a, CUHTE3a, CPAaBHEHMs, KiacCHU(UKAIUU, 0000IIeHUs ),
PacKphIBaTh CMBICT OMOJIOTMUECKUX TIOHATUH (BBIACIATh UX XapaKTepHbIC IPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATUSIMHU);

OMpCACIIAThL LEJIN ACATCIBbHOCTU, 3aJaBasd IapaMCTpPbl W KPUTCPUHU HX JOCTUIKCHHA, COOTHOCUTHL PE3YJIbTaTbl ACATCIBHOCTH C
IIOCTAaBJICHHBIMU L CJISIMH;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTHUYECKHUEC PACCYKICHHUA (I/IH,ZIYKTI/IBHI)Ie, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATE 3aKOHOMEPHOCTU U IPOTHBOPEYHA B
paccMaTpuBaeMBbIX SBICHUSIX, (HOPMYIHPOBATH BHIBOIBI U 3aKITIOUYCHHS,

INPUMCEHATE CXEMHO-MOACIBHBIC CPEACTBA IJId MPEACTABIICHHA CYIICCTBCHHBIX CBSI3€ll W OTHOIIEHHUU B HU3y4acMbIX 6I/IOJ'IOFI/I‘IeCKI/IX
00BEKTaX, a TAaKXKe MPOTUBOPEUUI Pa3HOTO POJIA, BEISIBICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH pelIeHHs MPoOIeMbl C YIETOM aHAM3a UMEIOLINXCS MaTepUaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

18



BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLIEHUBATH PUCKH MOCIEACTBUN JEATEIHLHOCTH;

KOOPJIMHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBHSIX PEaIbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30Bble HCCJIeN0BaTEIbCKHE TeHCTBUS:

BIIQJICTh HAaBBIKAMHU YYE€OHO-HMCCIIEIOBATEIILCKOW M TPOEKTHOH JEATEILHOCTH, HAaBBIKAMH pa3pemieHus mpoOjeM, CHOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUS MPAKTUUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

WCIIOJIb30BaTh Pa3IMYHbIC BUIBI JACSITCILHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHUIO B
y4eOHBIX CUTYyaIUsIX, B TOM YHCIIE TIPU CO3TaHUH YUEOHBIX U COI[HAIBHBIX TPOEKTOB;

(hopMHPOBATh HAYYHBIH THIT MBIIUICHHS, BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH IMOHSATHUSIMHI H METOIaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4ul B 00pa30BaTENbHOM IEATEIILHOCTH U dKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYallM3UpPOBATH 3a/1ady, BBIIBUTATh THIOTE3y €€ pPEIICHUs, HAaXOIUTh apryMEHTBI IJisi
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUIA, 3a/JaBaTh apaMEeTPhbl U KPUTEPHUH PEIICHUS;

AQHATM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4u PE3yJIbTaThl, KPUTUYECKU OIIEHUBATH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBAThH IIPUOOPETEHHBIHN OIBIT;

OCYIIECTBIIATH IIeNIEHANTPABICHHBIN MMOMCK TIEPEHOCa CPEICTB U CIIOCOO0B ACHCTBHS B MPOPECCHOHANBHYIO CPELLY;

YMETb MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MIPAKTUYECKYIO 00JIACTH KUZHEICITCIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, MPEIaraTh OpUrHHAIBHBIC TTOJAXOABI U PEUICHUs, CTABUTh MPOOJIEMBI U 3aJ]a4H, JOIYCKAIOIe allbTePHATHBHbBIC
peuieHusl.

3) padota ¢ nnpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(pOpMaIUU (TeKcTe Y4eOHOro mocodus, HayqyHO-MOMYJISIPHON TUTEepaType, OUOIOrHUecKux
CJIOBApsAX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax maHHBIX, B MHTepHeTe), aHamu3upoBaTh WH(OPMAIMIO paA3IMYHBIX BUIOB U (opM
MPEACTABICHUS, KpUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dhopMynHUpoBaTh 3ampOChl U MPHUMEHSITh Pa3IMYHbIE METOABI MPU TOWCKE M OTOOpe Omosioruveckor WHMOpMaIuu, HEOOXOTUMOUN st
BBITIOJTHEHUS YU€OHBIX 3a]1a4;

MpUOOpPeTaTh OMBIT HCIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO
WCIIOJTH30BaHUS PA3JIMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMATIBHYIO (OpMY TPEICTaBICHUS OUOIOTHYECKOi HHpOpMaIuu (CXeMbl, TpaduKU, TUarpaMMbl, TAOJIUIIbI,
PUCYHKHU U JPYTOE);
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MCIIOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPEJICTBA MPH paboTe ¢ Oronornyeckoi nHGOpMaIen: MPUMEHATh XUMHUYECKUE, (PU3HMUECKUE U
MaTeMaTHYeCKue 3HAaKM U CUMBOJIbI, (OopMyIbl, aOOpeBUaTypy, HOMEHKJIATYpy, MCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE
CpEICTBA HAIJISIIHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABAHUSA U 3aILUThI HH(GOpMaIuy, HHHOPMALMOHHOMN 6€301MacCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1)o0menue:

OCYIIECTBIISATh KOMMYHHMKAIIMU BO BCEX c(epax *KU3HU, aKTUBHO yYacCTBOBATh B IMAJIOTEe WM JUCKYCCHHM I10 CYLIECTBY 00CYKAAEMON TEMbI
(ymMeHMe 3a/jaBaThb BONPOCHI, BBICKA3bIBaTh CYXJIEHUS OTHOCHTEIBHO BBINOJHEHHMs NpeajaraeMod 3ajaud, Yy4YuThIBaTb WHTEpPECHl U
COIIACOBAHHOCTD MO3ULUI IPYTUX YYaCTHUKOB AMAJIOTa WK JUCKYCCHN);

pacrio3HaBaTh HeBepOaJIbHbBIE CPEICTBA OOLIEHHS], TOHUMATh 3HAYCHUE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(IMKTHBIX
CUTYyaluid, YMETh CMATYATh KOH(QIMKTHI U BECTH MEPErOBOPHL;

BJIAJIeTh PA3JIMYHBIMU CHOCO0aMM OOLICHMS M B3aUMOACUCTBUS, NMOHMMATh HAMEpPEHMUs JPYTUX JIIOJEH, MPOSBIATH YBaKUTEIBHOE
OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOU opme HopMyTupOBaTh CBOM BO3PAKEHHS,

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA AeTeJIbHOCTh:

MOHMMaTh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOW W WHAMBUIYaJIbHOM pabOThl MpHU peleHMH OUOJOTHYECKOW MpoOsIeMBl,
000CHOBBIBaTh HEOOXOAMMOCTh PUMEHEHUS TPYIIOBBIX (OPM B3aUMOAECHCTBUS IIPU PELIEHUH yueOHO! 3a1auH;

BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JICHCTBUI C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN Ka)I0T0 WieHa KOJJIEKTUBA;

MPUHUMATh 1€ COBMECTHOH JAESITEeIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBHUS MO €€ JOCTUIKEHHIO: COCTaBIATh IUIaH
JeWCTBUH, paclipellesIaTh POJiu C yU€TOM MHEHUH Y4aCTHUKOB, 00CY/1aTh pPe3yJIbTaThl COBMECTHOM paldoThI;

OLICHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJA0r0 yYaCTHUKA KOMaH bl B OOIINIA pe3yIbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C MO3ULMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISATh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHHUE B PA3IMYHBIX CHUTyalUsX, HPOSBIATH TBOPUYECTBO U BOOOpakeHHE, OBITH
MHULUATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMHU Pery/isiTHBHBIMU /1€fiCTBUAMM:

1)camoopranusanms:

UCIOJIb30BATh OMOJIOTUYECKUE 3HAHUS JUIs BBISABICHUS TPOOJIEM U UX PELICHHUS B )KU3HEHHBIX U YUYEOHBIX CUTYyalUsX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHHM 11€JIeBbI€ U CMBICIIOBbIE YCTAHOBKU B CBOMX JIEHCTBUSAX U MOCTYIKAX MO OTHOIICHUIO K )KUBOU
IIPUPOJIE, CBOEMY 3[J0POBBIO U 3J0POBBI0 OKPYKAIOILHUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MIO3HABATEIbHYIO AESITEIbHOCTD, BBIABIATH MPOOIEMBbI, CTAaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H B
00pa3oBaTeNbHON AEATEIBHOCTH M KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOUYTEHUN;
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JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JeNaTh OCO3HAHHBIN BHIOOD, ApTYMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOcOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHIO HIMPOKOM SPYIMLIMU B PA3HBIX OOJIACTSIX 3HAHMM, IMOCTOSHHO IIOBBINIATH CBOM
00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHB.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHUBBI B 1€ TEILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBbIKAMM IIO3HABATEJIbHOM pedieKCUM KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBUI U MBICIUTEIbHBIX MIPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUH, UCIIOJIb30BaTh NPUEMBI peIEKCHM I OLIEHKU CUTYalluH, BIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U aPIYMEHTHI IPYTUX [IPH aHAIN3€E PE3YJIbTATOB JEATEIbHOCTH;

3)npunsTHe ceds M APyrux:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX HA OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YEJIOBEKa.

MNPEAMETHBIE PE3YJBbTATbBI

[IpenmetHbie pe3ynabTaThl ocBoeHus nporpammbl COO mo Ouonornu Ha 0a30BOM YPOBHE BKIIIOUAIOT CHeUMPHUUECKHE i y4yeOHOro
npeamera «buonorus» HaydHble 3HaHMS, YMEHHMsS M CHOCOOBI JAEHCTBUI MO OCBOEHMIO, MHTEPIPETALMM U MPeoOpa3oBaHUIO 3HAHWUMN, BH[IbI
JESTEIbHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWM B Pa3jMUYHBIX YYEOHBIX CUTYallMsX, a TAKK€ B PEalbHBIX YKU3HEHHBIX
CUTYyallMsX, CBA3aHHBIX ¢ Onosorueil. B mporpamme npeaMeTHble pe3ynbTaThl MPEACTaBICHBI M0 rojaM 00yueHHs.

[IpenMeTHbIe pe3ybTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce 1onKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUNM O MECTE M POJIU OMOJIOTUH B CUCTEME HAYyYHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUM COBPEMEHHOU
€CTECTBEHHO-HAyUYHOW KapTHHBI MHpa U HAYYHOIO MHPOBO33PEHHUS, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE
O6uooruy, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a/1ay;

YMEHHUE DPACKPBIBATH COJEp)KaHHE OHMOJIOTMYECKUX TEPMHUHOB M TOHSATHH: >KM3Hb, KJIETKA, OPraHU3M, MeTa0oiau3M (0OMEH BEIIECTB U
MpEBpaIICHUEe JHEPTrUur), TOMEOCTa3 (CaMOpETyJISIIus), YpPOBHEBas OpraHW3alds >KUBBIX CHCTEM, CaMOBOCHpPOU3BEIeHUE (PEempOayKITus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U PAa3BUTHUE;

21



yYMEHHUE H3JIarath OWOJIOTHYECKHE TEOpUH (KIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAs, LIEHTPaJbHAas JOTMa MOJIEKYJISIPHOW OWOJIOTHH),
3akoHbl (I. Mennens, T. Moprana, H. 1. BaBuioBa) u yueHus (0 mEHTpax MHOrooOpasusi M MPOUCXOXKACHHUS KyIbTypHBIX pacteHui H. .
Bagsuioa), onpenensiTe rpaHUIlbl KX MPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

yMEHHE BIAJETh METOJaMH HAy4YHOrO IIO3HAHUS B OHOJOTMHU: HAOMIOJEHUE M OIMCAaHUE >KUBBIX CHUCTEM, MPOIECCOB U SBIICHUH,
OpraHu3anysi ¥ MpPOBEACHUE OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIIBUKCHHWE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMBbIMU
BEJIMYMHAMHU, OOBACHEHHUE IMOJIYYCHHBIX PEe3ylbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPHIl U 3aKOHOB, YMEHHE JAeNaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYLIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB,
0COOEHHOCTH TPOIIECCOB: OOMEHa BEMIECTB M NPEBPAILCHHS DHEPTUU B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei103a, OTUIOOTBOPEHUS, PAa3MHOKECHHSI, UHINBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YMEHHUE MPUMEHSTH MOJYyUYECHHbIE 3HAHUS I OOBSICHEHUSI OMOJIOTMUECKHUX MPOIIECCOB U SIBJICHUH, /ISl IPUHATUS MPAKTHUECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU C 1IeJIbI0 o0ecrieueHrs 0e30MacHOCTH CBOETO 37J0POBbS U 3J0POBbs OKPYKAIOIIUX JIFOJIEH, COOMIOACHNUS HOPM IPaMOTHOTO
MOBEJCHUSI B OKPY’KAIOMIeW MPHUPOTHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HWCIIOJIB30BAaHHUS JIOCTHIKCHHUH COBPEMEHHOW OWONOTHH H
OMOTEXHOJIOTH JIsl pallOHAIBLHOTO MIPUPOIONIOIB30BaAHUS;

yYMEHHE peliaTh JIEMEHTAapHble T€HETUUECKHUE 33Jaud Ha MOHO- U JUTHOPHJIHOE CKpEIIMBAHME, CLEIJICHHOE HAcJel0BaHUE, COCTABIATh
CXE€MbI MOHOTUOPUTHOTO CKpEIIUBaHUS 7S TPECKA3aHUs HACIEOBaHHS MPU3HAKOB Y OPTaHU3MOB;

yMEHHE BBINOJIHATH J1a0OpaTOpHblE M MpaKTHUECKHe paboThl, cOONIONaTh MpaBuiaa OpU padboTe ¢ ydeOHbIM U JabOpaTOPHBIM
o0opyoBaHuEM;

yMEHHE KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATh MHPOPMALINIO OMOJIOTUYECKOTO COACPKAHMS, BKIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS
U3 pPa3NUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM HH(OpPMAlNUM, HAYYHO-TIOMYJSIPHBIE MaTepuaibl), ITHUYECKHE AacleKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTHY, MEAULIMHE, OMOTEXHOJIOTHM;

yMEHHE CO3/]aBaTh COOCTBEHHbBIE MICHhbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOTOTHYECKY 0 MH(POPMAIIHIO U3 HECKOIBKUX UCTOYHHUKOB,
IpPaMOTHO UCHOJIb30BaTh MOHATUHHBINA annapat OMOJIOTHH.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npenmMera «buonorus» ¢ 11 knacce NOMKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE M POJIU OMOJIOTUH B CUCTEME HAYyUYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUM COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa U HAyYHOI'O MHPOBO33PEHMS, O BKJIAJ€ POCCUHUCKHUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE
ouonoruu, GyHKIMOHAILHON rPaMOTHOCTH YENIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJIEP)KaHUE OMOJIOTHUYECKHMX TEPMHUHOB M TOHSATHH: BHJ, TMOIYJISIUSA, T€HO(POH]I, SBOJIONUS, IBIKYIIUE CHIIBI
(paxTOpBI) 3BOMIONMHU, TPUCIIOCOOICHHOCTh OPTaHU3MOB, BH1I000pa30BaHKe, SKOJIOTHYECKHE (PAKTOPbI, IKOCUCTEMA, MTPOAYLEHTbI, KOHCYMEHTHI,
pPEeYLEHTHI, IIENU MTUTAHUs, YKOJIOTHYEeCKas upaMuia, OnoreomeHos, onocdepa;
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yMEHHE WH3/aratb OHOJOTHYEeCKHe TeopuH (dBoronuoHHass Teopuss Y. JlapBuHa, cHUHTeTHYeCKas TEOpPHUS DSBOJIOIMHU), 3aKOHBI W
3aKOHOMEpHOCTH (3apoabliieBoro cxoncrBa K. M. bapa, yepenoBanus riaBHbIX HampabiieHuid u myter sBomonuu A. H. CeBeprioBa, y4eHHS 0O
o6uocdepe B. U. Bepnaickoro), onpenensars TpaHULBI UX TPUMEHUMOCTH K KHBBIM CHUCTEMAaM;

yMEHHE BIIAJeTh METOJaMHM HAy4yHOrO IIO3HAHUS B OWOJIOTMM: HAOJIIOJJCHME U OIMCAHUE JKUBBIX CHCTEM, IPOLECCOB U SBIICHUI,
OpraHu3anysi ¥ MpPOBEACHUE OHMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBIKCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIETyEMbIMU
BEIMYMHAMHU, OOBSICHEHUE IOJIYYEHHBIX PE3YyJbTaTOB, MCIIOJb30BAaHHBIX HAYUYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHUE J€JaTh BBIBOJbI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEJIATh CYLIECTBEHHBIE IMPHU3HAKH CTPOEHUS OMOJIOrMYECKMX OOBEKTOB: BHJIOB, MOMYJISIIMN, HMPOAYLIEHTOB, KOHCYMEHTOB,
peIyleHTOB, OHOTEOIEHO30B W OKOCHCTEM, OCOOCHHOCTHM IPOIECCOB: HACIEACTBEHHOW W3MEHYHMBOCTH, €CTECTBEHHOrO 0TOOpa,
BUJI000pa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS 3KOJIOIHYECKUX (DaKTOPOB Ha OPraHU3MBI, IEPEHOCA BELIECTB U IOTOKA SHEPIHU
B DKOCHCTEMAX, AaHTPOIIOI'€HHBIX U3MEHEHUH B IKOCUCTEMAaX CBOEH MECTHOCTH, KPyTOBOPOTa BELIECTB M OMOT€OXUMHUYECKUX LIUKIIOB B Ouocdepe;

yMEHUE NPUMEHATh NOJIYUYECHHbIE 3HaHUS JUIsl 0OBACHEHHS OMOJIOTMYECKUX MPOLIECCOB U SIBIECHUM, JUI NPUHATHS IPAKTUYECKUX PELICHUH B
MIOBCEHEBHOM KHM3HHM C IIETBI0 oOecreueHust 6€30MaCHOCTH CBOETO 3[I0POBBS M 3/I0POBbS OKPYKAIOIIUX JIFOJCH, COOIIOAEHUSI HOPM I'PaMOTHOTO
MOBEJICHUSI B OKpY’KaloUled NPUPOJHONW cpelle, MOHMMaHHE HEOOXOAMMOCTH WCIOJIb30BAHUSA JOCTHXKEHUH COBpPEMEHHOW OHOJOrMH Ui
palOHAIBLHOTO IPUPOIOIOIB30BAHUS;

YMEHHE pellaTh 3JeMEeHTapHble OMOJIOTHYECKHE 33/1a4H, COCTABIIATh CXEMBbI IIepeHOCca BELIECTB U SHEPTUU B KOCHCcTeMax (LIeMU MUTaHUS);

yMEHHE BBINOJIHATH J1a0OpaTOpHblE M MpaKTHUECKHe paboThl, cOONIONaTh MpaBuiaa OpU padboTe ¢ ydeOHbIM U JabOpaTOPHBIM
o0opyoBaHuEM;

yMEHHE KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATh MHPOPMALINIO OMOJIOTUYECKOTO COACPKAHMS, BKIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS
U3 pa3InYHbIX UCTOYHUKOB (CpeliCTBAa MAcCOBOM MH(OPMALIMHU, HAYYHO-TIOMYJIIPHBIE MaTepHUaibl), pacCMaTpUBaTh II100AIbHBIE KOJIOTHUYECKHUE
po0GJIEMbI COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHUE c03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHN, 0000111asi OMOIOTHYECKY0 HH(POPMAIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,
IpPaMOTHO UCHOJIb30BaTh MOHATUHHBINA annapat OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoanuyecTBouacos
HaumenoBaHue pa3iesioB U lpakruyeckne — INEKTPOHHBIE
Ne i/ KonTpoabubie (uupossie)
TEMIPOTrPaMMbI Bcero
paéoThI Jaboparopubie  00pa3oBaTe/IbHbIEPECYPChI
padoThbI
bu6mmorexa [IOK
! brororns kax Hayka 4 . https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M IX OpraHu3aIus 2 bubmorexa LIOK
P H https://m.eds00.ru/7f41c292
. bu6mmoreka [IOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 16 2 https://m.eds0o.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesaTeIbHOCTh KICTKH 12 1 https://m.eds0o.ru/7f41c292
5 PasmHOXeHUe 1 HHIUBUAYATbHOE Pa3BUTHE 10 2 bubmuorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE M1 UBMEHUNBOCTD 16 4 bu6mmoreka [IOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
v Ceneknust opranu3mMoB. OCHOBBI 6 1 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41¢c292
8 PesepBHOE Bpems 2 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 68 5 9
ITPOIT'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (wnbpoBbIe)
n/n TeMIIPOrpaMMbIl Bcero KonTtposbabiepadorsl  [IpakTinuecknepadoThl 0BpasoBaTeNbHbIEPECYPCHI
bubnmoreka [JOK
. IBOMONKOHHAAOHONOTHA ; . https://m.eds&.ru/7f4lcc74
2 Bo3HukHOBEHME U pa3BUTHE 9 05 bubmuorexa [JOK
KHU3HH Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3mMsl U 5 1 bubnuorexa [JOK
OKpYyKaromiascpeia https://m.edsoo.ru/7f41cc74
4 CooOmecTBa 1 9 bu6mmoreka [IOK
9KOJIOTHYECKUECHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOECBpemMs 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOTPAMME
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https://m.edsoo.ru/7f41cc74

Ne
n/n

Temaypoxka

buosnorus B cucreme
HayK.

Jlara

KaneHpapHo-temaTtnuyeckoe naaHuposaHue 10 KJIACC

Bcero

ILnanupyemasn

dakTnueckas

DJIeKTpOHHbIeU(POBBICOOPa3oBaTEIbHbIEPECYPChI

bu6mmoreka [JOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e632a

CyurHoCTb XU3HU U
CBOWCTBA JKUBOTO.

MeTtobl 103HaHUSA
YKUBOU IIPUPOJBL.

bubmmorexa LIOK https://m.edsoo.ru/863e6122

[IpakTuueckas pabora Ne
1 «Mcronp3oBanue
Pa3IMYHBIX METOOB IPHU
W3YYCHUH
OMOJIOTrMYECKUX
00BEKTOBY.
Hcnonb3oBaHue
uudpoBoit Jaboparopun
«Touka pocta»

buonorunueckue CUCTEMBI,
IMPpOLECChI U UX U3YUYCHHUC

bu6nuoreka IIOK https://m.edsoo.ru/863e6564

buonornueckue cUCTEMEI,
MPOLIECCHI U UX U3YUYECHHE

XMMHUYECKUN COCTaB
KJIETKH.

bubmoreka [{TOK https://m.edsoo.ru/863e674e

Bojna u MuHepanbHbIe
COJIH

benku. Coctas u
CTpOeHHE OEKOB

bubmoreka [{TOK https://m.edsoo.ru/863e6b72

10

OyHKIMH OENKOB.
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11

DepMeHTBI —
OHnoJIornYecKue
KaTaJan3aTophl.

bubmmorexa LIOK https://m.edsoo.ru/863e6b72

12

Jlaboparopnas pabota Ne
1 «M3yuenue
KaTaJIuTUYECKON
aKTUBHOCTH (pEpMEHTOB
(Ha mpuMepe amuIIasbl
WJIM KaTallasbl)».
Hcnons3oBanue
nudposoii maboparopun
«Touka pocra»

13

VYrieBoabl

bub6mmoreka [{OK https://m.edso00.ru/863e6870

14

. Junu el

15

HYKHCI/IHOBI)IGKI/ICJIOTI)I.

bub6mmoreka [IOK https://m.edsoo.ru/863e6d5c

16

AT® u gpyrue
OpraHWYECKUE BEIEeCTBA.

L

17
18
19

Hctopust u meToasl
W3YYEHUS KIIETKH.

Knerounas TCOpHUA

Knerka kak OCJIOCTHaA
KHUBas CUCTECMa

|

bubmmoreka [{TOK https://m.edsoo.ru/863e6e88

20

Crtpoenue
AYKapUOTHYECKON
KJICTKH.

bu6mmoreka [JOK
https://m.eds00.ru/863e6ffOhttps://m.edso0.ru/863e716¢

21

JlaGopatopnas paborta Ne
2 «3yueHue cTpoeHus
KJICTOK PACTEHHI,
KUBOTHBIX, TPUOOB U
OakTepuii Mo
MHUKPOCKOTIOM Ha
TOTOBBIX
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MUKpOTIpenaparax u ux
OIHCaHUE)
Hcnons3oBanue
nudpoBoii maboparopun
«Touka pocra»

OOMEH BELLECTB.

22 1 bubnrorexa LIOK https://m.edsoo.ru/863e766¢
23 Merabonu3m 1
24 doTocHHTE3. 1 bub6nuoreka IIOK https://m.edsoo.ru/863e7¢98
25 XeMOoCHHTEe3 1
26 DHepreTuyecKuii 0OMeH 1 bubnunoreka LIOK https://m.edsoo.ru/863e7aae
27 DHepreTudeckuii o0OMeH 1
28 JKHSHCHRELH KT 1 bubmorexa LIOK https://m.edsoo.ru/863e7dc4
KICTKH. JleJIeHrE KIIeTKH.
Murto3. JlabopaTopHas
paborta Ne 3
«Habmonenne Muto3a B
29 KJIETKaX KOHYUKA 1
KOpeIIKa JIyKa Ha
TOTOBBIX
MUKpOIpernapaTax»
30 BbuocunTes Oenka. 1 bub6muoreka IIOK https://m.edsoo.ru/863e796e
31 Peaknusa matpuyHOro 1
CHHTE32
32 Tpancasus — 1 Bu6nuoreka LIOK https://m.eds00.ru/863e796e
OmocuHTE3 OeNKa
Perymsmus
33 TPAHCKPHIIIIAU U 1
TPAHCIISIIHAN B KJIETKE U
OpraHusMe.
34 KonTponpHas padora Nel 1 bubmmoreka [{OK https://m.edsoo.ru/863e7540
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e7540

«OOMEH BELLECTB U
JHEPTUH B KJICTKE»

HexkneTtounsie hopmbl

35 1
KHU3HH — BUPYCHI
36 ®opMbI pa3MHOKEHUS 1 bubmuorexa [IOK
OpPraHUu3MOB https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e
37 becnonoe pasmHokeHHE 1
39 Meiio3 1 bub6nuoreka IIOK https://m.edsoo.ru/863e7f4a
40 OGpasosarniue u passutue 1 bub6mmoreka [{OK https://m.edsoo.ru/863e81b6
MOJIOBBIX KJICTOK.
Omo1I0TBOpEHUE.
Jlaboparopuas pabota Ne
a1 4 «3yueHne CTpPOCHUS 1
TMTOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIperapaTax»
42 A 1 bubmmorexa LIOK https://m.edsoo.ru/863e8436
pa3BUTHE OPTAaHU3MOB
43 [TocTaMOpHOHABHBIH. 1
[Iepuon.
I'enernka — Hayka o
44 HACJIEACTBEHHOCTH U 1 bubmmoreka LIOK https://m.edsoo.ru/863e86f2
W3MEHUUBOCTH
3aKOHOMEPHOCTH
45 HacJeI0BaHUs 1
MIPU3HAKOB.
46 Mouorubpuoe 1 bubmmoreka [{OK https://m.edsoo.ru/863e8878
CKpCIINBAaHUE
47 JurubpunHoe 1
CKpEIIUBaHHUE.
48 3aK0H HE3aBUCHUMOTO 1 bubnmnoreka IIOK https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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HaCJICAOBaHUA IIPU3HAKOB

49

CuerieHHOE
HACJIELOBAHUE
MIPU3HAKOB.

50

51

52

53

Jlaboparopnas pabota Ne
5 «13yuenue
pe3yabTaToOB
MOHOTHOPUAHOTO U
TUTUOPUTHOTO
CKpEIIMBAHUS Y
Ipo30(UIIEl HAa TOTOBBIX
MUKpOTpenaparax»
I'eneTuka noma.
Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX
C MOJIOM

N3MeHUYnBOCTb.

HeHaCJ'IeI[CTBeHHaSI
N3MCHYHNBOCTbD.

bu6muoreka [ITOK https://m.edsoo.ru/863e8c60

bub6mmoreka [ITOK https://m.edsoo.ru/863e8c60

54

Jlaboparopnast paGota No
6. N3ydyenue
MoAN(UKAITMOHHON
U3MEHUYUBOCTH,
MIOCTPOCHHE
BapHAaIlMOHHOTO pAJa U
BAPUALIMOHHON KPUBOI

bu6muoreka ITOK https://m.edsoo.ru/863e8efe

55

56

Hacnencrsennas
U3MEHUYUBOCTD.

JlaGopatopnas pabota Ne
7. « AHanu3 MyTauun y
Ip0o30(UITBI HA TOTOBBIX
MHUKpOIIpernapaTaxy

30

bubnmrorexa LIOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

57

T'eneTuka uenoBeka

58

[IpakTnueckas

paborta No
«CocraBiieHue #W aHajiu3
POJIOCIIOBHBIX YEJIOBEKAY.

2.

59

60

61

O6o06muieHue o Teme
«HacnencTBeHHOCTH U
W3MEHUYUBOCTD
OpPraHHU3MOB»
[IpomexxyTounas
aTtecraius B hopme
TecTa.

Cenexuus Kak HayKa U
rporecc

bub6mmoreka [{OK https://m.edsoo.ru/863e8d78

62

MeToapl 1 JOCTHKEHHUS
CEJICKLINN PACTEHUH .

bub6nuoreka IIOK https://m.edsoo.ru/863e9214

63

64

MeToabl 1 JOCTHKEHUS
CEJICKIIUM KMBOTHBIX U
IMTaMMOB
MHUKPOOPTraHU3MOB.

buorexHonorusa kak
OoTpaciib IIpONU3BOJACTBA

bubmmorexa LIOK https://m.edsoo.ru/863e9214

65

O06o0maromuii ypok.
OCHOBBI CEJEKIINUA U
OMOTEXHOJIOTUH.

66
67

Kierka — cTpykTypHas
€IMHHILIA KUBOTO.

PesepBHBIil ypok

68

HTorosoe 3audatue.

OBILEE KOJIMYECTBO
YACOB 11O ITPOTPAMME
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11 KUIIACC

Ne

KoanuecTBouyacos

n/ Temaypoka Bce KoHTpoIbHEIEpa MpakTnyeckuepa Haraunsyue JIeKTPOHHBbIENU(PPOBHICOOPA30BATEILH
HUs blepecypchl
I ro 00ThbI 00ThbI
1 3:33;?2; 1 1 bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

W3YUICHHUS
Hcropus

5 pa3BUTHS 1 bubnunoreka [JOK
Ipe/ICTaBICHUI https://m.eds00.ru/863e9570
00 3BOJIIOLUU

3 MuKpo3BOTIOLH 1 bu6mmoreka [JOK
s https://m.edso0.ru/863e9cle
[Monmynsums kak
AJIeMEHTapHas
CAMHUIA BUIA U
SBOJIIOIUH.

4 JlabopaTopHas 1 05 bubnuotexa [JOK
pabora Ne 1 ' https://m.edso0.ru/863e99c6
«CpaBHeHuUe
BHJIOB T10
MOP(OJIOTHYECK
OMY KPUTEPHIO»
JIBroKyIIME CUIIBI

5 (pmeMeHTapHbIe 1 bubnuorexa [JOK
(baxTophl) https://m.edsoo.ru/863e9da4
SBOJTIOIAN

6 E;gg;teeilébm 1 bubmuorexa [JOK

https://m.eds00.ru/863e9ed0

(hopMbI
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Pesynprarsl
IBOJTIOIUH:
MIPUCIIOCOOTICHHO
CTh OPTaHU3MOB
u
BUI000pa30BaHU
e.
Jlaboparopnaspa
6ota Ne 2
«Omnucanue
MPHUCIIOCOOTICHHO
CTH OpTaHU3Ma U
eé
OTHOCHUTEIILHOTO
XapakTepa»

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e9fde

Hanpasnenus u
MyTH
MaKpPOIBOJFOIHH
Heobpatumocts
IBOJTFOLIUU

bubmuorexa [JOK
https://m.edso0.ru/863e9cle

10

11

12

Ucrtopus xxu3Hmn
Ha 3emiie u
METOJBI €€
W3y4YEeHUs
I'unore3sl
MIPOUCXOKACHUS
JKM3HH Ha 3eMiie

PazButue xu3Hu
Ha 3eMJe 1o
pam u
repuoiaM

33

bu6mmorekxa [JOK
https://m.edsoo0.ru/863ea5a6

bu6mmorexa [IOK
https://m.edso0.ru/863eabbe



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

13

OcHoBHbIE
ATarnbl IBOJOLUN
PacTUTEIBHOIO U
KUBOTHOT'O
MUpa.
[IpakTuueckas
pabora Ne 1
«3yuenue
HCKOIIAEMbIX
OCTaTKOB
pacTeHui u
KUBOTHBIX B
KOJUIEKLIHSX

0.5

bubmuoreka [JOK
https://m.edso0.ru/863ea8bhc

14

15

CoBpeMeHHas
cucreMa
OpPTaHHYECKOTO
MUpa
DBOJIOIHS
YeloBeKa
(anTpomorenes)

bubmuoreka [JOK
https://m.edso0.ru/863ea48e

bu6mmoreka [IOK
https://m.edso0.ru/863eac2c

16

JBroxyiue
cuiIbl ((paKTOphl)
aHTpOIOreHe3a

bu6mmoreka [IOK
https://m.edso0.ru/863ead44

17

18

OcHOBHBIE
cTaauu
SBOJIIOIAN
YyeJI0BEKA

YenoBeueckue
pacel 1
MIPUPOIHBIE
aJlanranuu

34

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea?2



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

YCJIO0BCKAa

19

Pe3epBHblii ypok.
O06001enue no
TEME
«Bo3HnkHOBEHH
€ ¥ pa3BUTHE
JKM3HM Ha
3emiie»

20

DKOJI0rUA KaK
HayKa

21

Cpenbl oOuTaHus
Y 3KOJIOTHYECKHE
(bakTopsI

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

22

AbGunornyeckue
(hakTOopHI.
JlaboparopHnast
pabota Ne 3.
«Mopdonorudec
KHe
0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
OOUTaHUS.
JlaboparopHas
pabota Ne 4.
«BnustHue cBeta
Ha POCT U
pazBUTHE
YEPEHKOB
KoJIeycay.
Hcnonb3oBanue

bu6mmoreka [IOK

0.5 https://m.edso0.ru/863eb10e

35



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

U poBoit
nabopaTopun
«Touka pocra»

23

24

25

26

27

buortnueckue
(hakTophI

DKOJIOTHYECKUE
XapaKTEPUCTUKHU
MO YJIALINH.
[IpakTrueckas
pabora Ne 2
«lloncuér
MJIOTHOCTH

MOy JISILINI
Pa3HBIX BUIOB
pacTeHui»

Coo0mecTBa
OpPraHU3MOB —
OHOIIEHO3

ODKOJIOTHYECKUE
CHCTEMBI
(9KOCHCTEMBI)

OcHoBHbBIE
IOKAa3aTeNIn
SKOCHUCTEMEL.
OKOoJIOTHYEeCKHE
MUPAMHU/IBI.
CBoiicTBa
DKOCHCTEM.
Cykueccus.

0.5

bubmuoreka [JOK
https://m.edso0.ru/863eb348

bubmuoreka [JOK
https://m.edso0.ru/863eb46a

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

28

[IpupoaHbie
9KOCHUCTEMBI

36



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

29

30

AHTpPOIIOT€HHbIE
KOCHCTEMBbI
buochepa —
rino0anbHas
JKOCUCTEMA
3emin

bubmuoreka [JOK
https://m.edso0.ru/863ebb5e

31

32

3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
onocdepsl
YenoBeyecTBo B
onochepe 3emin

bubmuoreka [JOK
https://m.edso0.ru/863ebd16

33

CocymiecTBoBaH
ue MPUPOJIbI U
9eJI0BEYEeCTBA

bubmuoreka [JOK
https://m.edsoo.ru/863ebale

34

Pe3epBHblii ypok.
O06o06mmenue
TEMBI
«CoobmiecTBa u
9KOJIOTHYECKHE
CUCTEMBI»

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

2.5

37



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

