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HHOACHUTEJBbHAA 3ATINCKA

Ilpu pa3paboTke mporpaMMbl 1Mo OHMOJOTMHM TEOPETUYECKYI0 OCHOBY JJISI OIpPENENICHUS MOAXOJO0B K
(hopMUPOBaHMIO CcOJEpkKaHMS y4yeOHOro mpeameTra «bHOJIOTHS» COCTaBUIIM: KOHIIETITYyaJbHbIE MOJIOKEHUS
@I'OC COO o B3auMO0OOYCIIOBIEHHOCTH 1LIEJIeH, CoJiepKaHus, Pe3yIbTaTOB 00y4eHHs U TpeOOBaHUH K YPOBHIO
MOJATOTOBKM BBIMTYCKHUKOB, MOJIOKEHUS 00 OOMMX LENsAX U MPUHIUIAX, XapaKTepU3YIOUIUX COBPEMEHHOE
COCTOSTHUE CHUCTEMBI cpeaHero obmero obOpasoBanus B Poccuiickoit denmepanmu, a Takke MOJIOKEHUS O
cnenuduke OHOJIOrMM, €€ 3HAYEHUH B TO3HAHUU >KMBOM NPUPOJABI U OOECHEYeHHH CYLIECTBOBAHUS
yenoBeyeckoro odmecTa. CoryiacHO Ha3BaHHBIM IOJIOKEHHSIM, ONPEIeNIeHbl OCHOBHBIE (DYHKIIMM MPOTPaMMBI
1o 6uosoTun U €€ CTPYKTYypa.

[IporpamMma mo Ouosioruu naét MpeAcTaBiIeHUE O IENsIX, 00 o0IIel cTparernu 00y4eHus, BOCITUTAHUS U
pa3BUTHA OO0ydJaloIIUMXCs CpeicTBaMH YydeOHoro mpeamera «buomorus», omnpeaenser o0s3aTeabHOE
MIPEIMETHOE COAEpXKaHUE, €ro CTPYKTypy, paclpeleleHHe II0 pas3ieiaM M TeMaM, PEKOMEHIYEMYIO
MOCIIEIOBATENIbHOCTh M3YYEHUs Y4eOHOro marepuana ¢ y4ETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBsI3€H, JIOTUKU 00pa30BaTEIHHOTO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yUaIOIMXCsl.

B mporpamme 1o Ouonoruud TakkKe YUMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JHMYHOCTHBIM,
METanpeMETHBIM M TPEeIMETHBIM pe3ysbTaTaM oOydeHHs B (OPMHPOBAHWU OCHOBHBIX BHIOB YUeOHO-
MO3HABATEJIIbHON  JeATENbHOCTH/Y4eOHbIX  AeMCTBUH  OOydaromuxcs 1O  OCBOCHHIO  COZAEpKaHUS
OHMOJIOTUYECKOT0 00pa30BaHMA.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peaTM30BaH MPUHIIMIT IPEEMCTBEHHOCTH
B M3y4eHMH OWOJIOTWH, Onarojaps 4eMy B HEHl MpocMaTpUBaeTCs HANpaBICHHOCTh HAa Pa3BUTHE 3HAHUM,
CBS3aHHBIX C (HOPMHUPOBAHHEM E€CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUS, [ICHHOCTHBIX OPUEHTAIMI JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHHUS, NPEACTABICHUH O 3I0pOBOM O0pa3e XH3HH M OEpEKHBIM OTHOIIECHHEM K
OKpyXkaromiei mnpupogHoii cpexe. IloaTomy Hapsny ¢ u3ydeHHEeM OOIIEOMOIIOTMYECKUX TEOPHM, a TaKxke
3HAHUW O CTPOEHHUH KHUBBIX CHUCTEM PA3HOTO PAHIa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IIPOLIECCOB B
nporpaMMe 1o OMOJOTHH YIEIeHO BHUMAaHUE HCIOJIb30BAHUIO TIOMYYCHHBIX 3HAHUUN B MOBCEIHEBHOM JKHU3HU
JUI pelIeHUs] MPUKIAJHBIX 3a7ad, B TOM YHCIe: MPO(QWIAKTUKA HACJIEICTBCHHBIX 3a00JIEBaHUI YeNIOBEKa,
MEINKO-TEHETUYECKOTO KOHCYJIBTUPOBAHHUs, OOOCHOBAaHUS SKOJOTHUECKH IIeIeCOO00pa3HOro TOBEICHUS B
OKpY’KaIoIlle NPUPOAHON Cpelle, aHaIW3a BIMSHUSA XO3AMCTBEHHOM IEATEIBHOCTH YEJIOBEKA HA COCTOSIHUE
IPUPOJIHBIX U MCKYCCTBEHHBIX IKOCHCTEM. YCHIIEHHE BHUMAaHHS K MPUKIAIHON HAIMpPaBICHHOCTH y4eOHOTO
npenMera «buosorus» MNPOJUKTOBAHO HEOOXOIUMOCTHIO OOECHEeYeHMs YCIOBUM Jis pPELICHHs] OIHON W3
aKTyallbHBIX 3aJ]a4 IIKOJIBHOTO OWOJIOrMYECKOTO 00pa3oBaHMsA, KOTOpas MpeArnonaraeT (popMUPOBaHUE Y
oOyyaromuxcsi CocOOHOCTH aJaNTUPOBATHCA K HW3MEHEHUSIM JMHAMUYHO Pa3BUBAIOLIEIOCS COBPEMEHHOTO
MUpa.

buosorust Ha ypoBHE cpeaHero oOuiero oopa3oBaHMs 3aHMMaeT BaxkHoe MmecTo. OHa oOecrieynBaeT
(dopmupoBaHKe y 00yJaromuXcs MPeICTaBIeHU 0 HaAyYHON KapTHHE MUpA, paclIupsieT ¥ 0000IIaeT 3HaHUs O
JKUBOHM NPUpOJE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOW OpPraHU3AMM M JBOJIOLHH, CO3MAET YCIOBUSA
JUIA: TIO3HAHUS 3aKOHOB JKUBOW NPUPOIbI, (OPMHUPOBAaHUS (PYHKIMOHAIBHOM I'PaMOTHOCTH, HAaBBIKOB
310pOBOTO M 0e30macHOro odpasa *KHU3HHU, SKOJOTHYECKOTO MBIIIJICHUS, LIEHHOCTHOI'O OTHOILIEHHUS K YKUBOM
IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OMONOrHsS HMMEET TaKKe Ul PElICHHS BOCIMTATENbHBIX M PAa3BUBAIOLIMX 3a/1a4y
cpenHero ooiero oOpa3oBaHus, ColMAIM3auU o0yJarommxcs. V3ydenne Ouonoruu o0ecrednBaeT yCIOBUS
Uist GOPMUPOBAHMSI MHTEIIEKTYa IbHbIX, KOMMYHUKAIIMOHHBIX U MH(POPMALMOHHBIX HABBIKOB, ICTETUYECKOI
KYJIBTYpBl, CIOCOOCTBYET WHTETpallud OMOJIOIMYECKUX 3HAHUH C TPEICTABICHUAMU M3 APYIHX YUeOHBIX
IpeIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U Teorpadun. HazBaHHbIE OTOKEHUS O MTPeIHa3HAYCHUN Y4eOHOTO
npenMera «buosorus» COCTaBUIM OCHOBY JAJIs ONPEAEIEHUS MOAXOI0B K OTOOPY U CTPYKTYPHUPOBAHHUIO €TO
coJiep>KaHus, IPEJCTABICHHOTO B POTrpamMMe 10 OUOIOTHH.

OT10op conmepkanust ydyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYMIECTBIEH C MO3UIMN
KYJIbTYpOCOOOPa3HOr0 MOJX0/a, B COOTBETCTBHH C KOTOPHIM OOYy4YaroIIuMecs IOJDKHBI OCBOUTH 3HAaHUSA H
YMEHUS, 3HAaUUMBIe [T (hopMUpOBaHUs OOIIEH KyIbTYpbI, ONpPEACISIONINe aJeKBaTHOE TIOBEACHNE YeJI0BEKA B
OKpYKarollel MpUPOIHON cpenie, BOCTpeOOBaHHBIC B MOBCEIHEBHOW >KM3HH U MPAKTUYECKON JESATEIBHOCTH.
Oco0oe MecTo B 3TOM cHCTEME 3HAHWW 3aHUMAIOT AJIEMEHTHI COACpAaHMsI, KOTOPbIE CIIy)KaT OCHOBOHM MJisi
(dhopMUpOBaHHUS TPEICTABICHUI O COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHE MHpa W LIEHHOCTHBIX
OPHEHTAIMSX JIMYHOCTH, CTIOCOOCTBYIOIINX I'yMaHU3AIMH OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypHrpoBaHHE COAEpkKaHHS y4eOHOro MaTepuaja B MPOrpaMMe MO OMOJOTHU OCYILECTBICHO C
y4€TOM TPUOPUTETHOIO 3HAUEHHUS 3HAHUNH 00 OTJIIMYUTEIBHBIX OCOOEHHOCTSX JKMBOM HpUPOIBl, O €€



YPOBHEBOI OpTraHW3alliyl ¥ IBOJIOIMH. B COOTBETCTBUM C ATHM B CTPYKType y4eOHOro mpeamera «bruomorusy
BBIJICJICHBI CIIEAYIOIIUE CoOJepKaTeNnbHble JUHUU: «buonorus kak Hayka. MeToJpl HAay4yHOTrO IO3HAHUAN,
«KrneTka kak Ononmorudeckas cucreMay, «OpraHusM Kak Onosiorudeckas cucreMa», «CuctemMa u MHOTooOpasue
OPTraHUYeCKOTro MUpPay», « IBOJIOLMS KUBOU MPUPOIB», «IKOCUCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTHY.

Henp m3ydenus yuebHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIQJICHHE OOYYarOIIUMHUCS
3HaHUSIMH O CTPYKTYPHO-(YHKIMOHAJIbHON OpraHM3allMy >KUBBIX CHCTEM pPa3HOrO paHra M IMpHoOpeTeHue
YMEHUH HCIOJIb30BaTh 3TU 3HAHUS AJIS I'PAMOTHBIX JIEHCTBMHM B OTHOIIEHUWH OOBEKTOB >KMBOM HPUPOABI U
peleHus pa3IMyHbIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmMera «buomorus» Ha 0a30BOM YpOBHE OOeCTIeUMBAETCS
peleHNeM CIIEeIYIONIMX 3a/1a4:

OCBOCHHME OOYYaIOLIMMHUCA CHCTEMbl 3HAaHUM O OHOJOTMYECKUX TEOpUAX, YUEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IpaBHiaX, CIYKalIMX OCHOBOM i (OPMHPOBAHUS TPEACTABICHUH O
€CTECTBEHHO-Hay4YHOW KapTHHE MHpa, O METOAaX HayyHOro IMO3HAHUSA, CTPOEHUHM, MHOrooOpasuu Hu
0COOEHHOCTSIX JKUBBIX CHCTEM DPa3HOIO YPOBHS OpPraHM3allid, BBIJAIOIIMXCS OTKPBITHAX U COBPEMEHHBIX
UCCIIEZIOBAaHUAX B OMOJIOTHY;

¢dopmHpoBaHUEe y 00YyYaOLIMXCS MMO3HABATEIbHBIX, HHTEIUIEKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEH B
Ipollecce aHaIK3a JAaHHBIX O MYTSIX Pa3BUTUSA B OMOJIOIMH HAay4yHBIX B3IJIAJIOB, UEH U MOAXOJOB K U3YyUCHHUIO
KHBBIX CUCTEM PAa3HOTO YPOBHS OpraHH3allNu;

CTaHOBJIEHUE Yy OOydaroummMxcsi oOuied KynbTyphl, (YHKIHOHAJIBHOW TPaMOTHOCTH, Pa3BUTHE YMEHHUMH
OOBSICHATh W OIICHWBAThH SIBJICHUS OKPYIXKAIOIIEr0 MHpA >KUBOW NMPHUPOJBI HA OCHOBAHWW 3HAHWUU U OIIBITA,
HOJY4E€HHBIX NIPU U3YUEHUHU OUOJIOTUH;

¢opmupoBaHne y O0OydarOIMXCs YMEHHH WJUTIOCTPUPOBATh 3HAUYEHUE OHMOJIOTMYECKUX 3HAHWNA B
NPaKTUYECKOH  JeSATEIbHOCTH  4YEJIOBEKa, pa3BUTHMM COBPEMEHHBIX MEAMUMHCKMX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHf;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM XKMBOW HPUPOABI, HEOOXOAMMOCTH
OepeKHOTO OTHOIIEHUSI K HEH, COOIIOIEHNS STHUYECKUX HOPM TIPH TMPOBEICHIH OMOJIOTUIECKUX MCCIIeJOBAHNH;

OCO3HAHHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJIS NOBBIMIEHHUS YPOBHS 3KOJOTMUECKOW KYIbTYpBI, AJIS
(hopMHUpPOBaHHS HAYYHOTO MUPOBO33PECHHS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHMNH M YMEHHMH B INOBCEIHEBHOM XM3HM JAJIS OLIGHKHU MOCIEICTBUIMA
CBOCH JNEATENPHOCTH MO OTHOMIICHHIO K OKpYKAaIoUel cpene, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE H
coOmtofeHre Mep NpoPUIAKTUKH 3a00IeBaHUIA.

B cucreme cpennero obmero oOpazoBanusi «buonorusi», uzyyaemass Ha 0a30BOM YpOBHE, SIBISIETCS
00s13aTe/IbHBIM Y4eOHBIM TPEIMETOM, BXOJSIIMM B COCTaB HpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
MIPEIMETEI.

Jnis u3ydenust 6uonorun Ha 6a30BOM ypOBHE cpegHero obiero oopasoBanust orBoautcst 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heento), B 11 kimacce — 34 yaca (1 gac B HEACIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JPYTUMU
€CTECTBEHHBIMH HaykaMmu, (uinocoduei, 3THKOH, 3CTeTUKOM W mpaBoM. Pons Ouonoruu B
(hopMHpOBaHUM COBPEMEHHOI Hay4HOU KapTUHbI MHUpa. Cuctema OHOJIOrHYECKUX HayK.

MeToabl TO3HAHUS KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCAaHKUE, U3MEPEHHE,
KJ1accuuKaIys, MOJCTUPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpanum:

[Toptpetsr: U. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon n @. Kpuk.

Tabauub! u cxembl: «MeTobI TO3HAHHS KUBON MPUPOJIBI.

JlaGopaTopHble U NpaKTHYeCKHe padOThI:

IIpakTueckas pabora Ne 1. «lcmonb3oBaHue pa3aUYHBIX METOJOB IPH H3Y4YEHUU
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbI U HX OPraHU3ALHA.

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus: Ouonoruu. OTIuune >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucteM M HX pa3HooOpa3ue. YpOBHU OpraHu3alud OUOCHUCTEM:
MOJICKYJIAPHBIA,  KJIIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYISUHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOICHOTUYECKHH ), OMOCHEPHBIA.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «OCHOBHBIE NPU3HAKU KHU3HU», «YPOBHU OpraHHU3aIUHN >KUBON
MIPUPOJBIY.

O6opynosanue: Moaens monekynsl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKHM.  XUMHUYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHUKpO3JieMeHThl. Bosia 1 MUHepasbHbIE BEIIECTBA.

@yHKIMU BOABl M MHUHEPAIbHBIX BEHIECTB B KieTke. [loanepiaHue OCMOTHYECKOTO
OasaHca.

benku. CocraB u ctpoeHue 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI O6enkoB. Hezamenumbie
U 3aMEHHMMbIE aMHUHOKHMCIOTHL. AMHHOKHUCIOTHBIM cOCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETUYHAs U UYETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 6enkoB. buonornyeckue GpyHkum OEITKOB.

depmeHThl — OuosorHyeckue karanuzaropel. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas cnenuduuHoctb. Kodepmentsl. Buramubpl. Ominuus  (GEepMEHTOB  OT
HEOpPraHMYECKHUX KaTalIn3aTOPOB.

VYrieBopl: MOHOCaxapuabl (TTF0KO3a, prudo3a 1 1e30KCcupud03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W TojHucaxapuabl (Kpaxmall, TJIMKOI'eH, LeJUI003a). buonoruueckue ¢GyHKIUU
YTJIEBOJOB.

Junuasl:  TpuraMuepunsl, ¢ochonunuasl, crepounsl. [ unpopunbHO-rHIpOdhOoOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JHUIHIOB KaK
HCTOYHUKOB YHEPIUHU.

Hyxneunoseie kucnotsl: JIHK u PHK. Hykiieotunbpl — MOHOMEpHI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne m ¢ynknun PHK. Buger PHK. AT®: ctpoenue u
byHKIIAH.

Huronoruss — Hayka o kinerke. KierouHas teopus — NpuMep B3aUMOJEHCTBUS UACH U
(hakTOB B HAyYHOM MO3HAHUHU. METO/Ibl U3YyUEHHUSI KIETKH.

KneTka kak nenocTHas xwuBas cucreMa. OO0Iue NpuU3HaKy KIETOK: 3aMKHYTas Hapy>KHast
MmemOpana, mosiekyibl JIHK kak renernueckuii anmapar, cucreMa cCuHTe3a Oeska.



Tumbl KIETOK: HJyKapHOTHUYecKass M mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHIECKOr KieTku. Kinetounas crenka 6akrepuii. CTpoeHHE dyKapUOTUYECKOM KIETKH.
OCHOBHbBIE OTJIMYHSI PACTUTEIIHON, )KUBOTHOM U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTE€HKA, TIMKOKAJIHUKC, MX (QYHKIIHH.
[Inasmatuueckas memOpana, e€ cBoiictBa M ¢yHkiMU. l[luromnazma u e€ OpPraHOMIBL
OpnnomeM6pannbie opranouas! kietku: JIIC, anmapat ['onbaxku, nu3ocomsl. [lonyaBTOHOMHBIE
OpraHoujbpl KJIETKU: MUTOXOHApPUH, IIacTHibl. IIpoucxoxkieHne MHUTOXOHAPUH M IIACTHI.
Bunet mnactun. HememOpanHble opraHOUAbl KJIETKU: puOOCOMBI, KJICTOYHBIA LEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKU. DyHKIIMY OPraHOUI0B KIIETKU. BKiroueHus.

SAnpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, KaproIria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, [x. YorcoH, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKMX 3JEMEHTOB B HEXHBOM  IPHUPOAEY,
«PacrnpeneieHne XUMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuuer u cxembl: «llepuoguueckas Tabmuia XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «bruocunTe3 Oenka», «CTpoeHne Mosekynsl Oenkay, «CtpoeHue GpepmeHTay,
«Hyxnennossie kuciotel. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHre 3yKapuoTHYECKOM
KJIeTKkn», «CTpoeHue XHUBOTHOM KiIEeTKW», «CTpoeHue pacTUTENbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE SApa KIETKU», «YTIEBOABDY, «JIunmuas».

OO6opynoBaHue: CBETOBOH MHKPOCKON, OOOpYIOBaHWE Ui TNPOBEIACHUS HAOIIOICHHIA,
W3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIpENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI:

JlaboparopHast padora Ne 1. «/3ydeHue KaTaTMUTUYCCKOW aKTUBHOCTH ()EPMEHTOB (HA
MpUMepe aMUIa3bl WM KaTaaasbl)y.

JlaGopatopnast padota Ne 2. «M3yueHue cCTpoeHUS KJIETOK PACTCHHM, >KUBOTHBIX M
OaKkTepHii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMUCaAHUE».

Tema 4. /KusHe1eATeJIbHOCTH KIETKH.

OOmeH BemiecTB, WIH METa0ONU3M. ACCUMWIAIMS (IJIACTHUECKUd OOMEH) H
JUCCUMMWIALINS (PHEpreTuYecKuit 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipolecca Metadonausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B IOHUMAHUU METa00IU3Ma.

Tuner oOMena BemniecTB: aBTOTPOo(HBIA U TeTepoTpodHbd. Pons dhepMeHTOB B 0OMeHE
BELIECTB U NIPEBPALLEHUH JHEPTUH B KIIETKE.

®dortocunre3. CseroBas u TeMHOBas (Ha3el (orocuHTeza. Peakmuu ¢oTtocuHTe3A.
DddextuBHocTh poToCcHHTE3a. 3HAUEHUE POTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpelibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIUe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHme  BEIECTB, BbIICJICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIIETKE. DTaIlbl JHEpreTuyeckoro ooMena. I'ukonus. bpoxkenue u
ero Buabl. KucioponHoe okuciaeHwe, WIM  KIETOYHOE JAbixaHue. OKUCIHUTEIbHOE
dhochopmmpoBanue. DPHEKTHBHOCTh SIHEPTETHIECKOTO OOMEHa.

Peakuum wmatpuuyHoro cuHres3a. leHermueckas wunpopmamma u JIHK. Peammzamus
reHeTudeckord MHpopmaluu B KieTKe. [ €eHeTHUeCKuil KOJ M €ro CBOWCTBA. TpaHCKpHUIIIUS —
MaTpuunblii cuaTe3 PHK. Tpancnauus — 6uocunres Oenka. Jransl Tpanciasaiuu. KonupoBaHue
aMUHOKHCIIOT. Poss prbocom B OmocuHTE3€e OerKa.

Hexnerounsie ¢opmbl JKu3HM — BUpPYCHl. Mctopust oTkpeitusi BupycoB (. W
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO ITMKJIa BUPYCOB. bakTepuodaru. bonesnn



paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BbI3BIBACMBIC BUPYCAMMU. BI/IpyC I/IMMYHO,Z[C(i)I/II_II/ITa YCIO0BCKa

(BUY) — Boszoymurens CIIM/la. OOpaTHast TpaHCKpHUIIIMSA, peBepTa3a U HWHTErpasa.
[IpodunakTuka pacpocTpaHeHUs: BUPYCHBIX 3a00J€BaHUN.
JdemoncTpauuu:

Ioptpetsr: H. K. Konsnos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmumpt w  cxembl: «Twumbsl  matanusy, «Metabonuzm»,  «MUTOXOHIPHUSY,
«OHepreTrueckuii 0omen», «Xmoporuacty, «Porocunred», «Ctpoenue JJHK», «Ctpoenue u
dbyHkunonupoBanue TeHay, «CuHTe3  Oenkaw, «leHermueckmii  kKom», «Bupycem,
«bakrepuoparn», «Ctpoenne u ku3HeHHbId 1wmka Bupyca CIIMa, OGakrepuodaray,
«Pennmukanus JTHK».

Ob6opynoBanue: moaenu-amuinkanuu «Yasoenue JJHK u tpanckpunmms», «buocuntes
oenkay, «CTpoeHHe KIETKN», MoJeib cTpykTypsl JJHK.

Tema S. PazMHOKeHHe H HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1MWK, WM >KA3HEHHBIM NMKNI KiIeTKU. MHTepdaza m murtos. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkamms — peakuus marpuuHoro cunte3a JITHK. Crtpoenue
XpoMOcOM. XpOMOCOMHBIH HAO0Op — KapHOTHUIl. JIMIJIOMAHBIA M TaIUIOWAHBIA XPOMOCOMHBIC
Habopel. XpoMaTuabl. LluTonornueckue OCHOBBI pa3MHOKEHHS M WHIWBUAYAJTBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Crangum muto3a. I[Ipouecchl, mpoucxonsdiiue Ha pas3HbIX
CTagusIX MUTO3a. buosorndyeckuii CMbICI MUTO3A.

[IporpamMmmupyemasi ruO€b KIETKH — alloNTo3.

@opMBl  pa3MHOKEHHMS OpPraHM3MOB: Oecroioe W TMoJioBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIJI€HUE HaJBOE, MMOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHMPOBAaHUE OPraHU3MOB, €r0 3HAUEHUE IS
CEJIEKIIIH.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOIOrO.

Metiio3. Cragum wmeiosza. IIporeccel, mpoucxojsmnme Ha cragusx meinosza. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca U 3HaYEHUE MENH03a.

I'amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE JKeIe3HI:
CEMEHHUKU M An4YHUKH. OOpa3oBaHME M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ui,
sifliekieTka) — crepMatoreHe3 U oBoreHe3d. (OcCOOEHHOCTH CTpOEHHUS SHIEKIETOK U
cnepmaro3zonioB. OmionorBopenue. [laprenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (SMOpHOrEHE3).
Otansl AMOPHOHAJIBHOTO Pa3BUTHUS Yy TMO3BOHOYHBIX >XHBOTHBIX: JPOOJIEHHE, TracTpyJisiLus,
opra"oreHnes. ITocramOpronanbHoe pa3BuTHe. THUIBI TOCTIMOPHOHAIBHOIO PA3BUTHA: MPSMOE,
HenpsMoe (IMYMHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOICTBA.

Poct u pa3zButue pacreHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaJUU
pa3BUTHSL.

JdemoncTpanum:

Tabmump! u cxembl: «DOpMBI pa3MHOKEHHUS OPTaHU3MOBY, «J|BOWHOE OIUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOXKEHHME pacTeHUN», «JleneHue KIETKH
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIeTOUHBIA ITHKID,
«Permmmukanusa JJHK», «Muroz», «Meiio3», «IIpsimoe u Henmpsimoe pa3Butue», «l'ameToreHes y
MJIEKOIIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOIN, MHUKporpenaparsl «CrnepMaTo30uabl MIIEKOMHUTAIOIIETOY,
«Siueknerka miekonuraroniero», «KapuokmHe3 B KIETKax Kopenika JyKa», MarHUTHas
Moienb-anmukanus «/lenenne knetkn», moaens JTHK, Moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

JlaboparopHuas padota Ne 3. «HabmroqeHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TFOTOBBIX MUKPOIIPENapaTax.



JlabopatopHass pabora Ne 4. «/3yyeHue CTpOEHHUS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacsiencTBeHHOCTh H H3MEHYHUBOCTH OPTaHU3MOB.

IIpenmer wu 3amaum reHeTuku. McTopusi pa3BUTHUS TEHETHUKH. Pojib LHUTOIOTMH U
AMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKI1ag pocCHICKUX U 3apyOeKHBIX YIEHBIX B PA3BUTHE
TeHEeTUKH. MeToabpl TEeHETHKU (THOPUAOJOTHYECKHH, IMTOTCHETHYECKHUH, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHUE MOHATHUS. | eHeTnYecKasi CHMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpeIIMBaHM.

3aKOHOMEPHOCTH  HACleJAOBaHUS  MPHU3HAKOB, YycTaHOBJIeHHble [.  MeHnenem.
MonorubpuaHoe CKpemuBaHue. 3aKOH eTMHO-00pa3rs THOPHUIOB MepBOTo MoKoieHus. [IpaBuino
JOMUHUPOBAHMUS. 3aKOH paclIeIUIeHUus Npu3HakoB. [umore3a wuctorsl ramer. llomHoe u
HETOJIHOE IOMUHUPOBAHUE.

JurubpugHoe CckpemyBaHue. 3aKOH HE3aBUCHMMOTO  HACIEIOBAaHUS  IPU3HAKOB.
[{uToreHeTHUYECKNE OCHOBBI AUTHOPUIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp3oBaHne aHAIM3UPYIONMIETO CKPEITMBAHUS JIJIsl OTIPECIICHUS] TCHOTHITA OCOOH.

CueruieHHOe HaclefoBaHue Tpu3HakoB. PabGora T. Moprana mno clHemieHHOMY
HaclieZJoBaHuIo reHoB. HapylieHue clieruieHust TeHOB B pe3ysIbTaTe KPOCCHHTOBEpA.

XpoMOCOMHasi TEOPHSI HACIEICTBEHHOCTHU. [ eHeTHUeCKue KapThl.

'enetuka nosa. XpoMOCOMHOE OMpeefeHUe mnoia. AyTOCOMbI U MOJOBBIE XPOMOCOMBI.
l'omorameTHble UM rereporaMeTHble OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUICHHBIX C
TTOJIOM.

M3menunBoCTh. Buibl ”3MEHYMBOCTH: HEHACJIEACTBEHHAs! U HAcJeACTBEHHas. Poib cpebl
B HEHACJICICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOAU(DUKAITMOHHOW HW3MEHUYMBOCTH.
Bapuaunonnsiil psg v BapuanmonHas kpuas. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrTBeHHas, MIIM T€HOTHIIMYCCKAs, M3MEHYMBOCTh. KOMOMHATHBHAS U3MCHUYHUBOCTb.
Meiio3 © TOJIOBOM TpolecC — OCHOBa KOMOMHATMBHOW W3MEHYMBOCTH. MyTalMOHHAS
M3MEHYMBOCTh. Kiaccudukamuss MyTanuid: TeHHbIE, XpOMOCOMHBIC, TeHOMHble. YacToTa u
MPUYHHBI MyTaluii. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIECICTBEHHOM
n3meHurnBocty H. 1. BaBuiona.

Bresgepnas HacIeICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TE€HEaJOTHYCCKUd, OJIM3HEIOBBIM, IIUTOTCHETHUYECKUH, OHOXMMHYECKUH, MOJEKYISIPHO-
reHetuyeckuil. COBpEMEHHOE OIpeNlesieHne TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAaHMUE,
TEHOTHIHMPOBaHKWE, B TOM 4mcie ¢ nomompio [I[P-anamm3a. HacnencrBenusie 3aboneBaHus
YelioBeKa: TeHHbIe OoNie3HM, OONe3HH C HACIEACTBEHHON MpPeapacloioKEHHOCTHIO,
XpoMocOoMHBIE Oosie3Hu. CoMmaTHYecKue M TeHepaThBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMITEI 3710pOBOTO 00pa3a KU3HHU, TUATHOCTUKU, MPO(DUIAKTUKYA U JICUCHUS TeHETHYECKHIX
Oosie3Hell. MeIUKO-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEAUIIMHCKOW TEHETHKH B
MPEIOTBPAILICHUH U JICYCHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpauuu:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuier u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €T0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacUIEIJIEHUs] W €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTbI TaMeT»,
«durubpunnoe ckpenmBanuey, «l{uTonormueckrue OCHOBBI JUTHOPHIHOTO CKPEIIHMBAHHS,
«Meio3», «B3anmoneiicTBre ajielbHbIX F€HOBY, «I'€HEeTHYeCKue KapThl paCTEeHUM, KUBOTHBIX
U 4yenoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CIETUICHHOTO C IOJOMY,
«Kapuotunpbl YenoBeKa M IKUBOTHBIX», «Buabl wu3MeHunBOoCTHY», «MoaudukannoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymm KpoBu», «MyTarrioHHas
HU3MEHUYHUBOCTE.



O6opynoBanue: Mojenu-anminKanuu «MoHoOruOpuaHOe ckpemnuBanue», «HemomHoe
TOMUHUpPOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpécT XpoMocom», MHUKPOCKON H
Mukponpemnapar «Jpo3oduna» (Hopma, myranuu (HOpMbI KpbIIEEB U OKPAcKu Teja), repoapuii
«I"opox MOCeBHOW.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlabopaTtopHnast pabota Ne 5. «/3ydenue pe3yabTaToOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpEIIUBAHUSA Y IPO30(HITBI HA TOTOBBIX MUKPOTIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydyenne MoauduKkanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBON».

JlaGopaTopnass pabora No 7. «AHanm3 wMyranmuid y JApo30oGuIbl HAa TOTOBBIX
MHUKpOIIpenapaTax.

[Tpaktruueckas padota Ne 2. «CocTaBiieHHE B aHAIIA3 POJTOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MPOIEeCcC. 3apoXKIEHUE CeNeKIMU U aoMectukanusd. Yuenne H. U.
BapmiioBa 0 IEHTpax MPOHMCXOXKICHUS W MHOTo00paswsi KyJIbTYpHBIX pacTeHuil. L[eHTpsl
MPOUCXO0KJICHHSI TOMALTHUX )KUBOTHBIX. COpT, NOPO/Ia, ITAMM.

CoBpeMEeHHBIE METOJBI CENCKIIMU. MacCOBBI W WHAMBUAYAIBHBI OTOOPBI B CENEKIIUU
pacTeHui 1 kuBOTHBIX. OllIeHKa SKcTephepa. bIu3KopoaCcTBEHHOE CKpelMBaHHe — MHOPUAMHT.
Uwncras nuaus. CkpeniyBaHue YHCTBIX JiMHWUKA. [erepo3uc, wium THOpUAHAs cwuia.
HepoacTtBennoe ckpemmBanue — ayropuaunr. OtmanénHHas Tubpuauzanus U e€ YCHEeXH.
HcKyCCTBEHHBIN MyTareHe3 M MOJYyYECHHUE MOJUILIOUIOB. J[OCTHKEHHUS CEJNEKLUH PACTEHHUI,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosoruss kak oTpaciab MTPOU3BOJACTBA. [ €HHass HWHXKEHEpHUs. OTambl CO3JaHUs
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Knerounas umxenepus. Knetounbie
KyJIbTypbl. MUKpOKJIOHAJIEHOE pa3MHOKEHHE pacTeHuid. KitoHupoBaHue BBICOKOMPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE M dTudeckue npodremsl. MO —
T€HETUYECKU MOAUPHUIINPOBAHHBIE OPTAaHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabnuuer u cxembl: kKapTa «LIeHTpBI MPOMCXOXKICHUS M MHOTOOOpa3usi KyJIbTYPHBIX
pacrenuit», «Ilopoabl qOMaNTHUX >KMBOTHBIXY», «CopTa KyJIbTYPHBIX pacTeHui», «OTmanéHHas
rubpuamzamusy, «Pabotel akamemmka M. @. HWBanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypsl UM KIOHUpOBaHHE», «KOHCTpyHMpoBaHHE W TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TIJIOJIOB M KOPHEIUIOAOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sIICTBEHHBIE PACTEHUS.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

Okckypcusi «OCHOBHBIE METOJIbl U JOCTHUKEHUSI CEJICKLIMU PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (hepMy, COPTOMCHBITATENBbHBIN y4acTOK, B TEIUIMYHOE
X035IUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoaonHOHHAA OMOJTOTHS.

[Ipennocbuiku BO3HUKHOBEHHMS 3BOJIIOLMOHHOW TEOPUHU. ODBOJIOIMOHHAA TEOpUs U €€
MeCTO B OMOJIOTHHU. BiHsiHIE 9BOIIOIIMOHHON TEOPUHU HAa Pa3BUTHE OMOJIOTUU B IPYTHX HAYK.

CeuzerenbctBa 3BoonMU. [laneoHTonornyeckue: MOCAEAOBATENBHOCTD IOSBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOH JIETONHUCH, TepexoaHbie hopMbl. buoreorpaduueckue: cXoacTBoO
1 paznudne ¢ayH u HIop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJICTBA W Pa3ivuvs SMOPHOHOB pPa3HBIX BUIOB TO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, pPYJUMEHTAPHBIC OpraHbI,
aTaBU3MBL. MOJNEKYISIPHO-OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIICJICTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX ITyTeH y BCEX OpraHU3MOB.



OpomtonmonHasg Tteopusa Y. J[lapBuna. IlpeanocbUlkM BO3HMKHOBEHMSI JIAapBHHU3MA.
JIBwkymMe Ccuibl 3BOJIOLMKM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpHU
OTPaHUYEHHOCTH PECYpCOB, HeoNpeAenéHHas H3MEHYUBOCTh, OOpb0a 3a CyIIECTBOBAaHME,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas teopus apomonuu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

Muxkposomonus. [Tonynsius Kak eTuHUIA BUIa U BOJIOLUY.

JBwxyue cuibl ((hakTopbl) HBOJIONUKM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOMHAaTHBHasE M3MEHYMBOCTh. [lomynsiuuoHHble BONHBI M Jpeid reHoB. M3omauus u
MUTpaLys.

EcrecTtBenHbIli 0TOOp — Hampapistomuid (GakTtop 3BOMOIUH. DPOPMBI €CTECTBEHHOTO
otoopa.

[TpucnocoOaeHHOCTh OPTaHU3MOB KaK Pe3yibTaT 3BOMIONUH. [IpuMepsl pucoco0IeHui
y Opranu3MoB. ApoMop¢03bl U UIH0-aJalTalINH.

Bun wu BumooOpazoanme. Kputepunm Buma. OcHOBHblE (OPMBI BHI000pa30BaHMS:
reorpapuueckoe, IKOJIOTHIECKOE.

MakposBomtonus. DopMbl 3BoOTIONUU: (PUIETUYECKasi, JNUBEPreHTHAs, KOHBEPreHTHas,
napaiesnbHas. HeoOpaTuMocTh 3BOTIOIUH.

[lponcxoxxaeHne  OT  HECHEUMAIM3MPOBAHHBIX  IPEAKOB. ITporpeccupytomas
crenuanu3anys. AnanTuBHas paauanys.
JdemoncTpanuu:

Ioptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekkens, @. Mromep, A. H. CeBeprios.

Tabmuupel u  cxembl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX  KUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a CYIIECTBOBaHHEY,
«EctectBeHHbii  0TOOp», «MHOrooOpasue copToB pacTeHui», «MHoroodbpasue Mopos
KUBOTHBIX, «[Homymsum, «MyTtannoHHas U3MEHYUBOCTDY, «ApoMop(o3bI»,
«Uonoanantanumny, «O0mas aereHepauus», «Bwxymue cuibl 3Bomonun», «Kapra-cxema
Mapmipyrta mytemectsus Y. JlapBuHa», «bopb0a 3a cymiectBoBaHue», «IIpucrnocoOiIeHHOCTD
Opranu3MoBy, «I eorpaduyeckoe Bum000pa3oBaHNE», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJUIEKIIHS HACEKOMBIX C PA3TUYHBIMHU THIIAMU OKPAcKH, HAOOP MII0/I0B U
ceMsH, Kosutekius «[IpumMepsl 3aUTHBIX TPUCTIOCOOJICHUN Y )KUBOTHBIX», MOJIeTh «OCHOBHBIE
HaIpaBIICHUS YBOMOIUNY, 00BEMHAs MoIenb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJuleKIHs «@POpMBI COXPaHHOCTH MCKOIAEMBbIX
KUBOTHBIX U pacTeHMil», Moaenb anmumkanus «llepekpéct xpoMocom», BIa)KHbIE Mpenaparsbl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymkw», MukKporpenapaT «/Ipozoduna» (HOpMa,
MyTanuu (OPMBI KPBUTHEB H OKPACKH Tela).

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlaGopatopHas padorta Ne 1. «CpaBHeHHE BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHIOY.

JlaGopaTopnass pabGora Ne 2. «OmnmcaHue TPHUCIOCOOJICHHOCTH OpraHu3Ma u €
OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KM3HU HA 3emJie.

JloHayuyHble TIPEACTABICHUS O 3apOXACHUM *KU3HU. HayuHble rumnoTe3bl BO3HUKHOBEHUS
KU3HM Ha 3emJyie: abuoreHe3 M IMaHCIEpMUs. XUMHYECKas HBONIONUSA. AOHUOTEHHBIN CHUHTE3
OpPraHMYEeCKMX  BEIIECTB M3  HEOPraHWYECKUX. OKCHEPUMEHTAIbHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJronnu. HavanbHbpie sTambl Ononorudeckoi sBomtonuu. ['unoreza PHK-mupa.
®opMupoBaHUE MEMOpPAHHBIX CTPYKTYpP U BOSHUKHOBEHME MPOTOKIETKHU. [lepBbie KIETKU U UX
sBosroNMsL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xu3HM Ha 3emsie mo dpaMm U nepuopam. Kartapxeil. Apxeiickas u
nporepo3oiickas 3pbl. [lanmeo3olickas spa u e€ mNepuoabl: KEMOPHUHCKHA, OPIOBUKCKHMA,
CUJIYPHUICKHM, T€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickast 3pa U €€ MepHuoibl: TPUACOBBIN, FOPCKHUI, METOBOMH.



Kaitno3oiickast apa u e€ nepuopl: MajeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuka KIUMara W TeOJIOTHMYeCKHX MporieccoB. OCHOBHBIC JTaIlbl HBOJIOIHMHU
pPACTUTENHFHOTO W YKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUid W >KUBOTHBIX. llosiBieHwme,
pacluBeT U BBIMUPAHUE TPYIII )KHUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OTpakeHUe HBONIOLUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPTAaHU3MOB.

DOBOJIIOLIMSL  Y€JIOBEKAa. AHTpPOIOJIOrUsl KakK Hayka. Pa3BuTue mnpeacTaBieHUd O
MIPOMCXOXKACHUN YeIoBeKa. MeTo/ibl u3yueHus antpornorenesa. CXoAcTBa U pa3inyus YesloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHHUE YEIOBEKa.

JBwxymue cunbl (dakTopbl) aHTpomoreHe3a. HacrmencTBeHHass HW3MEHYHMBOCTh M
ecTecTBeHHBIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI Tpy/aa, MBIIUICHNUE,
peyb.

OcCHOBHBIE CTaJlUM W BETBHU SBOJIOLUU YEJIOBEKA: aBCTPAJIONMUTEKH, UeIOBEK yMENbIH,
Uenosek mnpsaMoxonsmui, YemoBek HeaHaepTaiabckui, YenoBexk pasymubld. Haxomgku
HCKOTAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUs, 00JACTh PACIPOCTPAHCHUS, O0BEM TOJOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJBINNE pachl: €BPOMEOUAHAs (€Bpa3HiicKas), HErpo-
aBcTpajionHas  (PKBaTOpHalbHAsA), MOHTOJIOMAHAas  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPHUCTIOCOONICHHOCTH TIPEJICTABUTENICH YEIIOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHHUSI.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[TopTpetsl: @. Peau, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JdapBuH.

Tabmump! u cxembl: «Bo3aukHoBeHne CoTHEYHOU cUCTeMbl», «Pa3BuTHE OpraHNYecKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kietka», «lIpokapuornueckas KieTkay,
«CoBpemMeHHasl CHCTeMa OpraHWYeCcKOro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKHX HAXOJO0K
MPEIKOB COBPEMEHHOTO uYesoBeKa», «JlpeBHeitmme moam», «/peBuue moau», «llepsbie
COBpPEMEHHBIE JI0IN», «YeToBeuecKne pacob».

O6opynoBanne: wmymsku — «[IpoucxoxaeHue dYenmoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CICNKH WIH W300paKeHHs] KAMEHHBIX OpyIuit
MEePBOOBITHOTO YeJIOBEKA (KaMHHU-YOIIEPHI, pyOusa, ckpediia), TeOXpOHOIOTHYeCcKass TabyuIia,
KoJuieKUuus «POopMbl COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble M NpakTHYeCKHEe PadOThI:

[IpakTrueckas padora Ne 1. «M3ydeHHe HCKOMAEMbIX OCTaTKOB PACTEHUHN M KUBOTHBHIX B
KOJUTCKITASIX ).

DKCKypcusi «IBONIOIHUS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WU
KpaeBea4eCKuil My3eit).

Tema 3. OpranusMsl U OKpY:KalOIas cpeaa.

DOKoJorusi Kak Hayka. 3aJadyd M pas3elibl AKOJOTMU. MeToasl 3KOJIOTHYECKUX
uccieaoBaHui. JKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKaA.

Cpeabpl  oOuTaHMs ~ OpPraHM3MOB:  BOJAHAsl,  HA3eMHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Oxonornueckue (akropel. Kimaccudukamms skogorudeckux (GakTopoB: aOMOTHUECKHE,
OMOTUYECKHUE U aHTPONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuoruueckue  (axkTopel:  CBET, TeMIleparypa, BiaxHOcTb. DoTomepuoausM.
[IpucnocoOeHns OpraHu3MoB K JIeHCTBHUIO aOMOTHYECKUX (hakTopoB. bruonornyeckue puTmel.

buotnyeckue dakTopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazuTusMm, koomepamus, MyTyaau3M, KOMMEHCATH3M
(KBapTHPaHCTBO, HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpaIM3M. 3HAYeHHE OMOTHUYECKHX
B3aUMO/ICHCTBUH JIJIsl CYIIECTBOBAHUSI OPraHU3MOB B IPUPOTHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMyssiquu. OCHOBHBIE IOKA3aTead IOMYJISLUU:
YHUCIIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MPHUPOCT, Murpanus. JuHamuka
YHMCJIEHHOCTH MOMYJISALMU U €€ peryIsiusl.

JdemoncTpauuu:

[optpetsr: A. 'ym6onpar, K. @. Pynnwe, O. ['ekkens.

Tabnuue! u cxemsl: kapta «[Ipupoansie 30HbI 3eMian», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH IOIMYJISLUN
nHpy3opun-Tydenprny, «[lumespie menmy.

JlabopaTopHble 1 IpakTHYecKue padoThbI:

JlabopaTtopHas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOUTaHUS.

JlabopaTtopHnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[paktuyeckas padota Ne 2. «I1oac4€T IIIOTHOCTH MOMYJISAIMHA Pa3HBIX BUIOB PACTECHHID.

Tema 4. Coo01iecTBa U 3KOJIOTHYECKHE CUCTEMBI.

CoobmecTBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBafd,
MPOCTPAHCTBEHHAA, Tpodudeckas (muiieBas). Bunsi-nomunantel. CBsi3u B OHOLIEHO3E.

DKkonoruveckue cuctembl (dkocucteMsbl). [loHsiTHE 00 3KOCHUCTEME W OHOTEOICHO3E.
OYHKIMOHANBHBIE KOMIIOHEHTBHl JKOCHCTEMBI: MPOJYLEHThI, KOHCYMEHTBI, PEAYLCHTHI.
KpyroBopor BemecTB M MOTOK 3HEPTUU B dKocucTeme. Tpoduyeckue (mUIIeBBIE) YpOBHU
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TMOKa3aTedM 3KOCHUCTEMBI: Ouomacca,
MPOAYKIMsL. OKOJOTMYECKUE NHUpaMUAbL: NPOAYKLHHU, YUCIEHHOCTH, Ouomacchl. CBolicTBa
9KOCUCTEM: YCTOMYUBOCTD, CAMOpPETYIALUs, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO WU
HIMPOKOJIIMCTBEHHOTO Jieca.

AHTpPONIOTe€HHBIE SKOCUCTEMBI. ATpo3KOocUCTEMBL. YpOo3kocucTeMsbl. bronornueckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

Bropasznoobpasue kak (akrop ycroitumBocTH sKocucTeM. CoxXpaHeHHE OHOIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Omocdepe. ['panHuibl, coctaB M CTPYKTypa OHOCHEPHI.
XKusoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak TiI00aqbHONW 3KOCHUCTEMBI.
JlunaMmuueckoe paBHOBecHe U 00paTHas CBsI3b B Onocdepe.

KpyroBopoTsl BeliecTB M OMOT€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yryiepoia, a3zoTa).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onocdepe 3emiin. AHTponoreHHble n3MeHeHus B ouocepe. ['modanbHble
9KOJIOTMYECKUE MTPOOIIEMBI.

CocymecTBoBaHuE TPUPOABI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBA
ycroitunBocTu Ouocdepsl. OCHOBA pallMOHAIBHOTO YIPABIEHUS MPUPOJAHBIMU pecypcaMu U UX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoncTpauuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxemsl: «llumessie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenn mnuraHus», «OKomoruueckas mupamuga», «buochepa u yenoBeK»,
«JKocucTeMa IIMPOKOJHUCTBEHHOIO Jiecay, «DKOCHUCTeMa XBOHMHOro Jiecay, «buoleHos
BofoéMay», «ArpoueHo3», «lIpuMepHble aHTPOIIOT€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHUKHU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOJ», «llouBa — Ba)kHeiimas
cocrasisomas ouochepsr», «PakTopsl Aerpaganuu Moy, «I[lapHukoBbIi d3PPerT», «PaKTOpHI
paanoaKTUBHOTO 3arpsi3HeHus ouocheprn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
KM3HH B Ounocdepey, «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepoga B OGuochepe»,
«KpyroBopot a3ora B mpupojie».

ObopynoBanue: MO/IEJIb-aNIIINKALUs «Tunuunele OMOIICHO3BD», repbapuit
«PactutenbHble  coobmiecTBa»,  Koyekuuun — «buouenos», «Bpemutenu — BaxkHEHIINX



CEJIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TIepOapuu M KOJUIEKIMM pacTeHUl ¥  HKUBOTHBIX,
MIPUHAJIEKAIINE K PA3HBIM KOJIOTMYECKMM IpyIaM ogHoro Buja, Kpacnas kaura Poccuiickoi
depnepanuy, n300pakeHUS OXpaHAEMbIX BUJIOB pacTeHui u JKUBOTHBIX.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 10 BUOJIOT'MX HA
BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA

Cornacuo ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHMA K pe3ylbTaTaM OCBOCHUS
00yyaroIMMUCs TPOTpaMM CpeHero o0Iero o0pa3oBaHus: JUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS Npeamera «buoyiorus» BbIJIEIEHbI
CICAYIONINE COCTaBIISAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHMCKON  TpaKIaHCKOU
WUJIEHTUYHOCTH — TOTOBHOCTHM K CAaMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOMPEIENIEHUIO,
HaJIWMyue MOTHBAIMM K OOy4YeHHIO OHOJIOTMH, LIeJICHANpPaBIEHHOE pa3BUTHE BHYTPEHHUX
yOeXICHHI IMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH W MCTOPHUYECKHUX TPAIUIMN pa3BUTHS
OMOJOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JIESATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, MPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYUME HKOJOTMYECKOro IPaBOCO3HAHHUS, CIHOCOOHOCTH
CTaBUTD LIETU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pPE3yabTaThl OCBOCHUA mNpeameTa «bHONOrus» MOCTUraloTCs B €IMHCTBE
y4eOHOW M BOCIUTATEIBHOMN NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYNIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMH B
o0ImIecTBe TMpaBWIaMH M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHS, PA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTH3MA,
YBAOXEHUSI K 3aKOHY W IPABOMOPSAKY, YEJIOBEKY TpyAa U CTaplIeMy IMOKOJICHHUIO, B3aUMHOTO
YBOXKEHHUs, OEpe)KHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HAcClIeOUI0 W TPaaulUsM
MHOTOHallMOHAJIBHOTO HapoAaa Poccuiickon denepannn, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTO npeamera «bHOIorus» JOMKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIINXCs PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEeH JUYHOCTH, CHUCTEeMON IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  0OIIecTBa,
paciivpeHre >KU3HEHHOTO OIbITa U ONbITa JAEATEIbHOCTH B IMPOLIECCE peall3allid OCHOBHBIX
HarpaBJIeHUH BOCTIUTATEILHON IEITEILHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpa:xkaaHcKoro BOCIMTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIMM  OOYy4Jalomerocss Kak AaKTUBHOTO H
OTBETCTBEHHOT'0 WJIEHa POCCUHCKOro 00IIeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIPpaB M OOS3aHHOCTEH, YBAXKCHHE 3aKOHA |
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOMW JEATEIHLHOCTH MPHU CO3JTaHUHN YICOHBIX MPOEKTOB,
pelieHny yueOHbBIX U TO3HABATENBHBIX 33/1a4, BHITOJTHEHUN OUOIIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U O0BACHATH €&;

YMEHHME YUYUThIBATb B  CBOMX JIGMCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU yOSXKIICHUSIMHU, KyIbTyPHBIMU IIEHHOCTSMU U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B TPOIECCE COBMECTHOTO BBITIONHEHUS Y4YCOHBIX,
MO3HABATEIbHBIX M HCCIIEOBATEILCKUX 3a/lay, YBAXKUTEJIBHOTO OTHOLICHHS K MHEHHIO
OTIIMIOHEHTOB TP 00CYKIEHUH CTIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAaHUTApHOM U BOJOHTEPCKON e TEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON HACHTUIHOCTH, TATPUOTH3MA, YBAKECHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Ieper PoauHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOMl SI3bIK M KYJBTYPY, IPOILIOE M HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACICAUID W TaMATHUKAM MPUPOJIBI,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;



CHOCOOHOCTh OIICHMBATh BKJIAJ| POCCHUMCKMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OWoJIOTHY, TOHUMaHUs 3HAUYCHUsI OMOJIOTHHU B TIO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 O0IIeCTBa;

uzeitHas yoexxI€HHOCTh, TOTOBHOCTb K CIIY>KE€HHIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHUE NYXOBHBIX LIEHHOCTEM POCCUICKOI0 HAPOA;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUHYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYalMIO U MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OYAYILETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM pPOJUTENM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CeMEeHHOM KU3HM B COOTBETCTBHU C TPAIUIMIMU HAPOIOB
Poccun;

4) 3¢TEeTUYEeCKOr0 BOCIUTAHMSI:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/ia, OOIECTBEHHBIX OTHOLICHHUH;

MMOHMMAaHHE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE MPOSIBIISATH
KayecTBa TBOPUECKOU JIMYHOCTH;

S5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbl 310POBbA U
3MOLMOHAJIBLHOIO 0JIAronoJIy4usi:

MOHMMAaHKE U pealn3anus 310poBoro u 0e3omacHoro odpasa *u3HH (340POBOE MUTAHHUE,
coOIoficHHEe TUTHEHUYECKHUX TMPAaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OT/IbIXA,
perynsipHasi (u3MUecKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIICHHUS K COOCTBEHHOMY (DM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE WEHHOCTH NPaBWI WHAWBUAYAIBHOTO ¥ KOJUIEKTUBHOTO O€3011acHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIUX 3I0POBBIO U KHU3HU JIIOJICH;

OCO3HAHME TOCTEICTBUA W HENPHUATHS BPEIHBIX NPHUBBIYCK (YHOTPEOICHHUS alIKOTOJIA,
HapKOTHKOB, KypeHHUS);

6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0Ir00ue;

TOTOBHOCTb K aKTUBHOH JIEATEIIFHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAIIPaBICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATH, IUIAHUPOBATH M CaMOCTOSITENIHO  BBINOJHATH — TaKylO
NeSITEIbHOCTD;

UHTEpEC K Pa3IMYHbIM cdepam MpodecCHOHANBHOM JeATeNIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BRIOOp Oynyiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPAa30BAaHUIO HA NMPOTSHKEHUU BCEH
KU3HU;

7) 3K0JI0rM4eCKOro BOCHUTAHMA:

9KOJIOTMUYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyLIECTBOBAHUSI;

MOBBILICHHE YPOBHS 3KOJOTHYECKOW KYJbTYphl: MPHOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOJKHBIX IOCIICACTBUMN JJIS1 OKPYKAIOLIEH Cpelibl;

OCO3HaHUe TN100aJIbHOr0 XapaKTepa dKOJOrHUeCKHUX Mpo0ieM U MMyTel UX perieHus;

CHOCOOHOCTH HCIIOJIB30BaTh MPHOOpETaeMble TIPU U3yYEHUN OMOJIOTUM 3HAHHUS U YMEHHS
MpU PEIIeHUH TPoOJieM, CBSI3aHHBIX C PAIlMOHANBHBIM MPUPOIOINONIb30BaHUEM (COOIIOACHHE
MpaBUJI TOBEJACHHS B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OMOChephI);



aKTUBHOE HENpUATHE JIEHCTBUH, MPUHOCALIMX Bpel OKpYKaIoLled NpUpOIHON cpene,
YMEHHUE TPOTHO3HPOBATH HEOJIATONPHITHBIE HKOJIOTUYECKHE MOCIEACTBUS TPEATPHHAMACMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HAJIMYHE PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKOH KYIBTYpBI, OITBITA
NESTENBbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHUS PYKOBOACTBOBAThCS HWMH B
MO3HABATEIbHON, KOMMYHUKATHBHOH W COIHMAJIBHON TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON ACSITENIFHOCTH YKOJIIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JUAlOTe KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATEILCKON KYJIbTYpPhI KaKk CPEACTBAa B3aUMOICHCTBUS
MEXTy JIFOJIbMU U TIO3HAHUS MUPA;

NMOHUMaHue crnenupuK OWOJOTUM KaK HayKd, OCO3HaHUA €€ poiau B (hopMUpOBaHUHU
palMoOHATBFHOTO HAYYHOT'O MBIIIICHUS, CO3JJaHUU IIETIOCTHOTO MPEICTABICHHUS 00 OKpY>KaloeM
MHpe KaKk O €IMHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOexkAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOW IUBMIIM3AIMH: O0ECIICUCHUS
HOBOTO YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHA, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOJa U3 TNI0OATBHBIX
HKOJIOTUYECKUX TPoOIeM 1 00ecrieYeHus Iepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY
HCIIOJIb30BAaHHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TIOJYYCHUU OMOJIOTMYECKUX 3HAHUH B IEJSX MOBBIMICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOW dYacTu (YHKIIMOHAIHHOU
IpaMOTHOCTH O0ydJarouuxcsi, popMupyemMon pu u3y4eHnu ONOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METO/JOB IIO3HAHUS, HUCIOJB3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH WCHOJB30BAaTh IMOJydaeMble 3HAHUS Il aHalIM3a W OOBSICHEHHS SBICHUH
OKpPYKAIOIIeT0 MHUpa M MPOUCXOASAIINX B HEM HM3MEHEHUH, yMEHHE JelaTh OOOCHOBaHHBIC
3aKIIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOMIMXCS JaHHBIX C MENbI0 TIOTY4eHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIh30BaTh OWOJIOTUYECKHE 3HAHUS ISl PEIICHUS
Mpo0JIeM B pealIbHbBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHME IICHHOCTH HAayYHOW NEATEIHHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACSITEIbHOCTh MHANBUAYATBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaHHIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUU 1O OWOIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ysibTaThl OCBOEHHUSI ydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HaUYUMBIC JUISI  (OPMHPOBAHUS MHPOBO33PCHHSI  OOYYAIOIIUXCS  MEXKIUCIUILIMHAPHBIE
(MexxIIpeIMETHbIE) 00IIEHAYYHbIE TOHATHS, OTPaXKaloUIHe 1IeJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB MMO3HAHUS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEHIECTBO, SHEPTHUS,
SBJIEHUE, NPOLECC, CUCTEMa, HAay4YHBIH (akKT, MPHUHILMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHUe, HAOIIO/IEHHE, U3MEpEeHHe, HKCIEPUMEHT M APYruX), YHUBEpCAJIbHbIC
ydeOHble JeHCTBUS (TTO3HABATEIbHbIC, KOMMYHUKATUBHBIE, PETYISITUBHBIC), 00CCIIEYMBAIOIINE
¢dopmupoBaHrue (HYHKIIMOHATBHOW T'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIUH O0YyYaroIuxcs,
CIIOCOOHOCTH oOyuaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUTUTMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS W YHUBEpCaJIbHbIE YueOHbIE JIEHCTBUS B I03HABATEIbHOH U
COIMAJIbHOM MPAKTHUKE.

MertamnpeaMeTHbIE pe3yabTaThl OCBOCHHS INPOTPAMMBI CpPEeIHEro oO0IIero oOpa3oBaHUS
JTOJI’KHBI OTPa’KaTh:



OBiageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIEHO (POpMYTHpOBaTH U aKTyalU3UpPOBAaTh NpoOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

WCIIONIb30BaTh TMPU OCBOCHUHM 3HAHUWA TPUEMBI JIOTHUECKOTO MBIIIICHUS (aHaIM3a,
CUHTE3a, CpaBHEHHUs, Kiaccuukaiuu, 0000IIEeHHUs), pPacKpPhIBaTh CMBICI OHOIOrHYECKHX
MOHSTHI (BBIIETATh HX XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBSA3H C IPYTUMHU MOHATHIMH);

OTpEeAeNATh LENH JIeATEIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTATHI IEATEILHOCTH C MIOCTABICHHBIMHU IIETISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUS JUIsl OObSICHEHHs (AaKTOB M SBIICHUN >KUBOU
MIPUPOJIBI;

CTPOUTHb JIOTUYECKUE pacCyKAeHHs (MHIYKTUBHbBIE, NEAyKTHBHBIC, IO aHAJOTHH),
BBISBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBIX SBICHHSX, (OPMYITHPOBATH
BBIBOJIbI U 3aKJTIOUYEHHS;

MIPUMEHSITh CXEMHO-MOJICIBHBIC CPEJCTBA ISl TMPEJCTABIICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIIICHUH B M3y4aeMBbIX OMOJOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pa3HOro poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

paspabaTbIBaTh IUIAH pEUICHHs MPOOIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUAIbHBIX
Y HeMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJNISM,
OIICHUBATh PUCKU IMOCIICICTBUN ACSITEILHOCTH;

KOOPJIUHUPOBATh M BBIMOIHATH, PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUH KU3HEHHBIX POOIEM.

2) 6a3oBble HCCIeN0BaTEIbCKUE 1€ CTBUSA:

BJIa/IETh HABBIKAMH y4EOHO-UCCIIEOBATENBCKON U MPOEKTHOU NEATeIhbHOCTH, HAaBBIKAMU
paspenieHus IpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOUCKY METOJIOB
pelleHus MPAKTHUECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOIOB MMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIC BHJBI ACATCILHOCTH IO TOJYYECHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAINH, PEOOPA30BAHUI0 M MPUMEHEHHIO B yU4EOHBIX CHUTYyalMsX, B TOM YHCJE MpU
CO3aHHUU Y4EOHBIX U COIMAILHBIX TIPOCKTOR;

(hopMUpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAACTh HAYYHOW TEPMUHOJIIOTHEH, KIFOUEBBIMU
TOHSTHSIMA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BATENBHON NEATEIBHOCTH WU
KU3HECHHBIX CHTYAIHSIX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalM3MpOBaTh 3aJady, BBIIBUTAThb
TUIOTE3y €€ pelICHHs, HaxXOIWUTh apryMEHThI IS JIOKa3aTeIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh MOJYYCHHbIE B XOJAE peEUIeHHs 3aJaud pPe3yibTaTbl, KPUTUYECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
po¢eCCUOHANTBHYIO CPEY;

yMETh TMEPEHOCHTh 3HAHWsS B TMO3HABATEIbHYIHD U  MPAKTUYECKYH  00JacTH
KHU3HEIESATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIBUTATh HOBBIE WJEH, MpeAsiaraTb OpUTHHAJIbHBIE MOAXOAbl W PELIEHUS, CTaBUTh
MPOOJIEeMBI U 33/1a4H, TOMYCKAIONIUE AIbTEPHATUBHEIC PEIICHHUS.

3) paGora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(popmammu (TeKcTe yueOHOro mocoowus,
Hay4YHO-TIOMYJISIPHOM JUTEepaType, OMOJIOrMYECKUX CIOBapsX U CIIPaBOUYHUKAX, KOMIIBIOTEPHBIX



0a3ax maHHbIX, B VHTepHeTe), aHAIM3UPOBATh WHGPOPMAIUIO Pa3IUYHBIX BUIAOB U (opm
MIpe/ICTaBIEHUs], KPUTUUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

(GhopMynupoBaTh 3amMpoCchl W MPHUMEHSTH pa3IUYHbIE METOABl MpPH TMOUCKE U O0TOOope
OMOJIOTHYECKON MH(pOpMAITHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YISOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT WCIOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTHUMAJIbHYIO (OpMYy NpEACTaBICHHUS OHOJIOTHMYECKOM
nHpopmanuu (CXemsbl, TpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOe);

WCIOJb30BaTh HAYYHBIH S3BIK B KadyecTBE CpeICTBa Npu pabore ¢ OMOIOrHYeCcKOU
uH(popMalvel: TPUMEHITh XUMUYecKue, (GrU3Hueckue U MaTeMaTHYecKue 3HAKH U CHMBOJIBI,
dbopMynbl, abOpeBHAaTypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJaJIeTh HABBIKAMM PpACMO3HABaHMS M 3alIUThl WHPOpPMaNUH, HHGOPMAIIIOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1ajeHne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSIMM:

1) oO1menue:

OCYILECTBIISITh KOMMYHHKALIMU BO BCeX c(epax >KW3HU, aKTMBHO Y4aCTBOBATH B JHMAJIOTE
WIN JAUCKYCCUU TIO CYHIECTBY OOCYyKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3HIBATh
CYXKAECHMSI OTHOCUTEJIBHO BBIMOJIHEHNUA TpPEUIaracMol 3aJaud, Y4YUThIBATb HMHTEPECHl MU
COTJIaCOBAaHHOCTD MO3UIUI IPYrUX YUaCTHUKOB JAMATIOTA WIH JUCKYCCHN);

pacmo3HaBaTh HeEBepOaJlbHBIE CpEACTBA OOMICHHS, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallud, yMETh CMATr4aTh KOH(JIUKTHI U
BECTU NIEPETOBOPBL;

BJIAJIETh Pa3IUYHBIMU CIOCO0aMU OOIIEHUS M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIOJICH, TIPOSBISITh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (hopme
(hopMyInHUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHaA eSITeJIbHOCTD:

MOHUMATh M MCTOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYATbHONW pabOTHI Mpu
perieHny OMoJorudeckor mpoodsieMbl, 000CHOBBIBATH HEOOXOUMOCTb MIPUMEHEHUS IPYMIIOBBIX
(dbopM B3aUMOEHCTBUS NPH peIlIeHUH y4eOHOH 3a1auu;

BBIOMPATh TEMAaTUKYy M METOJbI COBMECTHBIX ICHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)K0T0 UjIeHa KOJIJIEKTHUBA;

MPUHUMATh LEJIU COBMECTHOM JESITEeNbHOCTH, OPraHHW30BbIBaTh M KOOPAMHHUPOBATH
JefcTBUs MO €€ MOCTM)KEHHUIO: COCTAaBIIATh IUIAH JEHCTBUHM, pacnpelensiTh PoJM C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHKA KOMAaH/bl B OOIIUIH pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

Mpeanaratb HOBBIE MPOEKTHI, OICHUBATh WJCH C TMO3HWIIMA HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIISITh TO3UTUBHOE CTPATETMUECKOE TIOBEACHHWE B PA3JIMYHBIX CHUTYalHUsX,
MIPOSBIIATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATHBHBIM.

OBiageHne YHHBEPCAJIbHBIMH PeryJATUBHBIMU A€ CTBUSIMM:

1) camoopranusaums:

WCIIOJIb30BaTh OWOJIOTMUECKHE 3HAHUS IS BBISBICHUS TPOOJIEM W WX pEIICHUS B
KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUU 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOHMX
JNEUCTBUSX M IMOCTYNKax MO OTHOILIEHUIO K >KUBOW MPHUPOJZIE, CBOEMY 3J0POBBIO M 370POBBIO
OKPYKAIOIIHX;



CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENBHYIO JEATEIbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh MW (POPMYIHPOBATh COOCTBEHHBIC 3a7ayl B 0Opa30BATEIBHOW JEATEILHOCTH U
YKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENIbHO COCTABJISTH IUIaH PELIeHUs MPOOJIeMbl C YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paciupATh paMKi y4eOHOT0 IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JIeaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMHUPOBAHUIO M TIPOSBICHUIO ITUPOKOM IPYAMIIMHM B Pa3HBIX 00JIaCTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIIM;

BJIQJICTh HABBIKAMH MTO3HABATEIBHON PEIICKCUU KaK OCO3HAHUSI COBEPINAEMbIX JTCHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHMI, HCIIOJIB30BATh MPUEMBI pedeKkcun
JUTSL OLIGHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTHUBBI U apI'yMEHTHI JPYTUX IPU aHAIU3E PE3yJIbTaTOB JIE€ATEIbHOCTH;

3) npuHsATHE CeOA U APYIrUX:

MIPUHUMATD ce0s1, IOHUMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAJU3€E PE3YJIbTATOB JIE€ATEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OIINOKU;

pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIMH IPYTOro YeJIOBEKA.

NPEAMETHBIE PE3YJIbTATHBI

[IpenMetHbie pe3ynbTaThl ocBoeHuUs mporpamMMbl COO mo Guonoruu Ha 0a30BOM ypOBHE
BKJTIOYAIOT CIieU(HUecKue A yaeOHoro npeamera «buoiorus» HaydHble 3HAHHUS, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHIO, WHTEPHpPETalud W TNpeoOpa3oBaHUIO 3HAHHMA, BH/IBI
JEeSATENBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHMS U NMPUMEHEHMIO 3HAHUN B Pa3iIMUYHBIX Y4E€OHBIX
CUTyallusiX, a TaKKe B peallbHbIX JXH3HEHHBIX CHUTYallMsX, CBA3aHHBIX ¢ Ouomoruei. B
IIpOrpaMMe MpeIMEeTHbIE Pe3yIbTaThl MPECTaBICHbI 10 TOAaM 00Y4YEeHHUS.

[IpenmeTHsle pe3ynbTaThl OCBOGHMs ydeOHoro mnpeamera «buonorus» 6 10 knacce
JTOJIKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUA O MeCT€ M POJU OUOJOTUM B CHUCTEME HAY4YHOTO 3HAHUSA
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHHM COBPEMEHHOI €CTEeCTBEHHO-HAy4YHOH KapTHUHBI MUpA U
HayYHOTO MHUPOBO33PEHUS, O BKJIAJle POCCUICKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Ouosoruy, pyHKUMOHAIBHON IPAMOTHOCTH Y€JIOBEKA JJIsl PELLEHUS KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOIOIMYECKHX TEPMHHOB M MOHATUM: KU3HB, KJIETKA,
opraHu3M, Merabosm3M (OOMEH BEHIECTB M IPEBpallleHHe dSHEPruM), TOMEeocTa3s
(camoperynsauusi), ypOBHEBas  OpraHM3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOU3BEJIEHUE
(peripoyKI1yst), HACJIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE H3jaraTb OWOJOTHMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
LIEHTpaJbHasl JIOTMa MOJICKYJIsipHOUM Owmonoruu), 3akoHel (I'. Mennens, T. Moprana, H. W.
BaBuiosa) u yueHus (0 neHTpax MHOroo0pa3usi U MPOUCXOKIACHHS KyIbTypHBIX pactenuii H. U.
BasusnoBa), onpeenaTs rpaHUllbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yMEHHUE BJaJIeTh METOAaMHM HAYYHOTO TO3HAHUS B OMOJIOTMHU: HAOIIOJCHHE M OIMHCAHUE
KHUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHU3alus M TPOBEIACHHE OMOIOTHMYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBISIBICHHWE 3aBUCUMOCTH MEXAY HCCIENyEMbIMU
BEJIMUYMHAMH, OOBSICHEHHE MOJYyYEHHBIX PpE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHUE JI€JIaTh BBIBO/Ibl HA OCHOBAHUU IOJTY4YEHHBIX PE3YJIbTATOB;



YMEHHE BBIICNSTh CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MIPEeBpAIEHUS SHEPTUU B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M DHEPreTHUECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MEi03a, OIJIOJOTBOPEHHS, PAa3MHOXKEHHUS, UHIUBUIYAIbHOTO Pa3BUTHUS
opranusma (OHTOTeHe3);

yMEHHE TPUMEHSTH MOJTYyYEHHBbIC 3HAHUS 11 OOBSICHEHUST OMOJOTUYECKUX MPOIECCOB U
SIBIICHUU, JJIs1 IPUHSTUS MPAKTUYESCKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIEIbI0 00eCIeYeHUs
0€30MacHOCTH CBOEro 3/0POBbS U 370POBbS OKPYXKAIOIIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO TOBEACHHSI B OKpYKAWOIIeH MPUPOJHON cpeae, MOHUMaHUE HEOOXOIUMOCTU
WCIIOJIb30BAaHUS JTOCTHKEHUM COBPEMEHHON OHMOJOTMU M OMOTEXHOJIOTUH IJI PallMOHAIbHOTO
MIPUPOIOTIONE30BAHUS;

YMEHHME pellaTh »dSJeMEHTapHble TI'e€HEeTHUYeCKHe 3aJaud Ha MOHO- U JAUTHOpHUIIHOE
CKpEIIUBaHKE, CIETUICHHOE HACIEIOBaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKPEIIMBAHUS
JUTSI TIpE/ICKa3aHus HaclleZOBaHUS MPU3HAKOB y OPraHU3MOB;

YMEHHE BBINIOJIHATH JTa0OpaTOpHBIE M TMpPaKTHYECKHe paboThl, COOMIOAATh MpaBuia MpU
paboTe ¢ yaeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHEM;

YMECHHE KPUTHUYECKH OIICHWBATh W HWHTEPIPETHPOBATH WH(MOPMAIHUIO OMOJOTHYECKOTO
coJlep>KaHHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHHS M3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW HH(pOpMAINH, HAYYHO-TIONMYJISPHBIE MaTEPHAIIbl), STHUECKHE ACTIEKTHl COBPEMEHHBIX
HccleIoBaHui B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMoJOrMYecKyl0o HH(OpPMAIMI0 W3 HECKOJBbKMX MCTOYHHUKOB, T'PaMOTHO HCIOJIB30BaTh
MOHATUIHBIN armapat OUOJIOTHH.

[IpenMeTrHbie pe3yabTaThl OCBOeHUsA yueOHoro mpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIIOTUM B CHUCTEME HAay4YHOTO 3HAHUs
€CTEeCTBEHHBIX HAayK, B (DOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
Ouosoruu, PyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JIJIS PEIICHUS )KU3HCHHBIX 33]1aY,

YMEHHE PaCKPBIBATh COACPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TIOMYJISIIHS,
reHoOH/, SBOJIONHMS, HBIKYIIHE CHIbl ((DaKTOpbI) DBOJIOIUH, MPHUCTIOCOOIEHHOCTh
OpPraHu3MOB, BHUJ000pa30BaHUE, OKOJOTHUECKHe (HAKTOPHI, HKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIEMTH MTUTaHUs, YKOJIOTHYECKas MUpaMuia, OnoreoreHo3, ouocdepa;

YMEHHE W3JaraTh Ouonoruueckue Teopuu (dBomrormonHas Tteopus Y. JlapsuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOLNN ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoasiieBoro cxoactsa K. M.
bopa, uepenoBanus riiaBHBIX HampaBieHuid u myted sBomonuu A. H. CeBepiioBa, yueHUs o
ouochepe B. 1. Bepranckoro), onpenensiTs TpaHuIlbl UX MPUMEHHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOIIOJACHHE U ONHCAHUE
KUBBIX CHCTEM, I[POLIECCOB U SIBICHUN, OpraHU3alus M TPOBEIACHHE OMOJIOTHMYECKOTO
SKCHEPUMEHTa, BBIIBUKCHUE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTU MEX]Y HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PEe3Yy/bTaTOB, HCIOJIb30BAHHBIX HAYYHbBIX MOHITHIA,
TEOpUH ¥ 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOTYYCHHBIX PE3YIIbTATOB;

YMEHHE BBIJIEIAThH CYILIECTBEHHBIE IPU3HAKU CTPOCHUS OMOIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIIIAA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIYylEHTOB, OHOTE€OIEHO30B U OKOCHUCTEM,
OCOOCHHOCTM  TPOIECCOB:  HACJIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUI000pa30BaHMsI, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JEHUCTBUS IKOJOTHUYECKUX (AKTOPOB Ha
OpraHU3MBI, TIEpPEHOCA BEIIECTB U MOTOKA YHEPTUHU B DKOCHCTEMaX, aHTPONOTeHHBIX U3MEHEHUN
B DKOCHCTEMAaxX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB M OMOTCOXMMHYECKHX IIMKIOB B
ouocdepe;

YMEHHE TPUMEHSTH MOJIYYCHHBIC 3HAHUS IS OOBSCHEHUS OMOJOTUYECKHX IMPOIECCOB U
SIBJICHUH, 1711 IPUHATHUS IPAKTUUECKUX PELICHUI B TOBCETHEBHOM JKU3HHU C LIEIbI0 00eCreYeHus



0€30MIaCHOCTH CBOETO 3/I0POBbS U 370POBbSl OKPYXAIOIIUX JIIOJIEH, COOJIOAEHUS HOPM
TPaMOTHOTO TIOBEJICHUSI B OKPYXAIOIIEH NPUPOIHOW Cpene, MOHMMaHHe HEOOXOIUMOCTH
UCIOJIb30BAHUS JOCTH>KEHUH COBpPEMEHHOM Oonoaorun TUTST palMOHAIEHOTO
MIPUPOIOTIOIE30BAHHS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOrMYecKHe 3a/laud, COCTaBIATh CXEMbI IepeHoca
BEIIECTB M SHEPTUHU B IKOCHCTEMaX (LI€MU MUTaHUs);

YMEHHUE BBINOIHATH JaOOpaTOpHBIE M MpaKTHUYECKUue paboThl, COONMIOAATh MpaBHia MpPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYTOBAHHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(GOPMAIHIO OHOJIOTHYECKOTO
coJlep)KaHHUs, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIe 3HAHHUS W3 Pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoil wMH(pOpMaIMM, HAYYHO-TIOMYJSAPHBIE MaTepualbl), paccMaTpUBaTh TIJI00ATbHBIE
9KOJIOTUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIIEeHHs, 00001Ias
OMoNoTNYecKyr0 HMH(POPMALMI0O W3 HECKOJIBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BATh
MTOHSATUHHBIN anmapaT OWOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBO 4acoB JIeKTPOHHbIE
. HaunmenoBanue pa3ienon " TEeM (mudpoBbie)
Ne o/ BpOrpAMMET Beero KOﬁHTpOJILHbIe HpﬁaKTI/I‘ICCKI/Ie 0Gpa3oBaTEIbHbIE
paéoThI padoThI pecypesI
bubanoreka LHOK
I buonorus xak Hayka 2 0 0.5 https://m.edsoo.ru/7f41¢292
bubnanorexa [HOK
2 JKuBbIe CUCTEMBI U KX OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f41¢292
3 X €CKHI COCTaB U CTPOCHHUE KIS 8 1 1 bubmmorexa HOK
MMIECCKIH TaB M CTPOCHHC KJICTKH https://m.edsoo.ru/7141¢292
bubnuoreka [HOK
4 KuzHeneaTeapbHOCTh KIIETKHA 6 1 0.5 https://m.edsoo.ru/7f41¢292
5 Pa3sMHOKEeHME M MHIMBHIYAIBHOE pa3BUTHE 5 0 1 bubnuoreka [HOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHocts 51 W3MEHYHUBOCTD ] 0 ) bubnmoreka HOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust OpraHU3MOB. OcHOBBI 3 1 0 bubnmnoreka HOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubnnorexa [HOK
8 Pesepsroe Bpem 1 0 0 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 3 5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
. HaumeHoBanue pas3gesioB M TeM (undposbie)
Ne n/n NMPOrpamMmblI Bcero Konrposensie | Ipaxruieckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecype
1 DBOIIOIIMOHHAS OUOIOT U 9 1 1.5 Eﬁgglf/ﬁeelioo /74 1];[((3712
> Bo3HukHOBEHHE W pa3BUTHE KU3HU HaA 9 0 05 bubnuoreka HOK
3emute ) https://m.edsoo.ru/7t41cc74
bubnuoteka OK
3 OpraHu3Mbl ¥ OKpYKaroIias cpena 5 1 0.5 https://m.edsoo.ru/7f4 IIZ:IC74
bubGnmoreka LHOK
4 Coo01iecTBa 1 SKOJIOTHYECKHUE CUCTEMBI 9 1 0.5 https://m.edsoo.ru/7f41ccT4
bubGnmoreka LHOK
> Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBULIEE KOJIMYECTBO YACOB 110 34 3 3

[NPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Koanuecrso yacos Jara DeKTpoHHbIe HH(POBLIE
A Tema ypoka Koutpoabnbie | IlpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3y4YeHHs
padoTsI padoThbI pecypcbl
bubnuoteka HOK
1 buonorus B cucreMe Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e¢632a
MeTtonanl MO3HAHUS JKUBOU
2| N dlenomsosanme pasmane || 0 05 Bubmiorera LOK
- ' https://m.edsoo.ru/863e6122
METOJI0B npu W3Y4YCHHUH
OMOJIOTHYECKUX OOBEKTOBY
3 buonorunueckue CHCTEMBI, 1 0 0 bubnuoreka HOK
MIPOIIECCHI U UX U3yUYCHHE https://m.edsoo0.ru/863e6564
4 XUMHUYECKHN cOCcTaB KJIeTKU. Boxa 1 0 0 Bbubnunoreka LHOK
Y MHHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674¢
bubnmoreka LHOK
5 benxu. CoctaB u crpoeHue GenKoB 1 0 0 https:/m.cds0o.r/863e6b72
depMeHTHI —  OHMOJOTHYECKUE
KaTaanu3aTophbl. JlaboparopHuas
6 pabora  Ne 1 «zyuenue 1 0 0.5 bubnuoreka HOK
KaTaTuTHYECKON AKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTU KaTajasbl)»
bubnuoreka LHOK
7 YTHeBOAEL JIHmHE! ! 0 0 https://m.edso0.ru/863e6870
8 Hyxnennoseie kucnorsl. AT® 1 0 0 Eggg:lf/(r)lfeliiasoo.ru R 63;6[(%15
Kontponbnas pabora.
9 " . N 1 1 0
XUMHUYECKHUN COCTaB KJIIETKU



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Knerka kak 1enocTHas JKuBas
cucremMa. MHcropuss U MeTonabl

bubanoreka [HOK

10 u3ydeHus kietku. Kierounas 0 https://m.eds00.ru/863e6e88
TEOpHUS
Crpoenne 9yKapuOTHYECKON
kietku. JlaGoparopras padora No
2 «W3ydyeHue CTpOEHHUS KIETOK bubnuoreka HOK
11 pacTeHHi, >KUBOTHBIX, T'PUOOB U 1 https://m.edsoo.ru/863e61f0
OakTepuii MOA MHKpPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTtax M HX
OTHCAHUEC
bubnnoreka LHOK
12 OOMEH BELIECTB WA META00IN3M 0 https:/m.edsoo.ru/863e766¢
bubnnoreka LHOK
13 Potocunres. XemocHnres 0 https://m.edso0.ru/863e7¢98
. bubnuoreka LHOK
14 JHepreTHeckyii o6Men https://m.edsoo.ru/863e7aae
KuzneHHbBIH LUK KJICTKH.
JleneHue KJIETKH. Murto3.
15 Jlaboparopnass pabora Ne 3 0.5 bubmmoreka HOK
«Habmonenre MuTO3a B KJIETKaX ’ https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlKa JIyka Ha
TOTOBBIX MHKpPOIpEnapaTax»
16 EI;(T);EEIZ?;O CI/I?-:FJ;I;Z . Tpaiiiﬁﬁﬁfl 0 bubmorexa HOK
’ https://m.edsoo.ru/863e796¢
- buocuHTe3 OenKa
17 Hexnerounsle ¢Gopmbl XKU3HH — 0 bubnuoreka HOK
BUPYCHI https://m.edsoo.ru/863e7540
DopMBbI Pa3sMHOXEHHUS bubmorexa HOK
18 OpraHu3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
19 Meitos 0 bubnuoreka IHOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

O06pa3zoBaHue U pa3BHUTHE
MIOJIOBBIX KJIETOK.
OmnnonorBopenue. JlabopaTopHas

bubnuoteka HOK

20 paborta Ne 4 «3y4ueHune CTpOCHHS 05 https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpEiapaTax»

71 KonTponbHas paborTa. 0 bubnuoreka HOK
"Muto3.Meiio3" https://m.edsoo.ru/863e796e

2 NunuBunyansHoE pasBUTHE 0 bubnunoreka LHOK
OpraHU3MOB https://m.edsoo.ru/863e8436

23 EESEZ;I?:BGHHOCTH T I(/)I 0 Bubmiorexa LHOK

https://m.edsoo.ru/863e8612
W3MEHUYUBOCTH
| Somemoem:  mersomems ; om0
) https://m.edsoo.ru/863e8878
CKpEIINBAHHC
35 Gmon . nesamncmons 0 Bubmiorera LOK
https://m.edsoo.ru/863e89a4
HaCJIeJOBaHUs MPU3HAKOB
CuemieHHoe HaclieI0BaHUe
npu3HakoB. JlabopaTopHas paboTta

26 Ne 5  «HM3ydyeHue pe3ynabTaToB 1 bubnmoreka HOK
MOHOTHOPHUIHOTO ¥ TUTUOPHIHOTO https://m.eds00.ru/863e8c60
CKpEIUBaHUA Yy Jpo30(uiIbl Ha
TOTOBBIX MUKpPOIpEenapaTax»

27 I'enermka mnona. HacnegoBanue 0 bubnuoreka LHOK
IIPU3HAKOB, CLIETJIEHHBIX C [T0JIOM https://m.edsoo0.ru/863e8c60
M3MeHUHBOCTS.

Henacnencreennas

8 M3MEHYHUBOCTb. JlaGopaTopHas 0.5 bubnuoreka HOK
pabota No 6. Nzydyenune ’ https://m.edsoo.ru/863e8efe
MOIH(DHKAITIOHHOM

HU3MCHYHMUBOCTH, IIOCTPOCHUC



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BapHaI[MOHHOTO psana U
BAPUALIMOHHON KPUBOM»

HacnenctBenHass HM3MEHUYHBOCTD.
Jlaboparopnass pabora No 7.

bubanoreka [HOK

2 «AHanmu3 MyTauuil y Ipo30Quisi ! 05 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax»
bubnuoteka OK
30 T'enernia venopeka ! 0 https://m.edsoo.ru/863e]é[d78
[TpomexyTouHas UTOTOBast
31 atrecranus. KonTposbHas pabota ! 0
32 Ceneknus KaK HayKa U MPOLECC 1 0 Egg:f;ﬁf:?soo‘m 2 63e]§[20114<1
33 MeToasl U DOCTUIKEHHUS CEJIEKIINHU 1 0 bubnanoreka [HOK
PACTCHHI U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHosoruss  kKak  oTpaciib 1 0 bubnuoteka HOK
MIPOM3BOJICTBA https://m.edsoo.ru/863e9336
OBLIEE KOJIMYECTBO YACOB IIO 34 5

[NPOI'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITIACC

KoaudecTBO 4acoB

DJIeKTpPOHHBbIe LH(]pPOBLIE

Ne Jara
Tema ypoka KonrTpoabubie | Ilpakruyeckue o0pa3oBaTe/ibHbIE
n/n Bcero H3y4YeHUS
padoThI padoThI pecypcbl
N bubnuoteka HOK
1 DBOJIIOLIMS U METOJIbI €€ N3YYEHUS 1 0 0 https://m.edso0o.ru/863ea20e
5 WcTopus pa3Butus npeacraBieHuit 1 0 0 bubmmoreka HOK
00 3BOTIOLIUU https://m.eds00.ru/863e¢9570
bubanoreka 1HOK
3 MHuKposBOITOLHS ! 0 0 https://m.edsoo.ru/863e9cle
[lonymaumss kak  3jeMeHTapHas
eIUHHWIIA BUAA M  DBOJIOLHUU. Brbiorexa [TOK
4 JlaGopatopuas  pabora - No 1 ! 0 0.5 https://m.edsoo.ru/863e99c6
«CpaBHeHUe BUJIOB 1o
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JBwKkymue cwibl (JIeMEHTapHbBIE 1 0 0 bubnuoteka HOK
(akxTOpHI) FIBOIIOIIUH https://m.edsoo.ru/863e9da4
N bubnuoteka LHOK
6 EctectBenHbIit 0TOOp U €10 PopMBbI 1 0 0 https://m.edsoo.ru/863e9ed0
Pe3ymnbTaTe! SBOIIOIHN:
IpUCTIOCOOJICHHOCTh OPTraHU3MOB U
7 BU000pazoBanue. JlaGoparopHas 1 0 1 bubnuoteka HOK
padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma M
€€ OTHOCHTEILHOTO XapaKTepay
S axpoomonorn. Heooparmoers | 0 0 Batimtorexa LOK
' https://m.edsoo.ru/863e9cle
9BOJTIOINH
9 KonTtponbnas padota. "IBomonus” 1 1 0
10 Ucropus _KH3HM  Ha 3emne wu 1 0 0
METO/JIbI €€ N3yUeHUs



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

T'unore3nl MPOUCXOKACHUA KU3HU

bubnuoteka HOK

1 Ha 3emiie 0 https://m.edsoo.ru/863ea5a6

12 Pa3BuTHe xu3HM Ha 3emile 10 3pam 0 bubnuoreka HOK
U TICPUOJIaM https://m.edsoo.ru/863eabbe
OcHOBHBIE ~ OSTambl  3BOJIOLUU
PACTUTEILHOTO M )KUBOTHOTO MHPA.

13 [IpakTnueckass pabora Ne 1 0.5 bubnuoreka HOK
«M3ydyeHne HMCKOMaeMbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTeHMii M JKMBOTHBIX B
KOJUTCKITHSTX )

14 CoBpemMenHas cucrema 0 bubnmoreka HOK
OpraHWYECKOr0 MHUpa https://m.edsoo.ru/863ea48e

15 OBOIONHU qeJI0BEKA 0 bubnanoreka HOK
(arTpomOTreHe3) https://m.edsoo.ru/863eac2c

16 JBwkymme  cuiabl  ((paKTOphI) 0 bubnuoteka HOK
aHTPOIIOTeHEe3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE ~ CTaAMM  3BOJIOLUU 0
YeJIoBeKa

18 UYenoBeyeckue pachl U MPUPOJIHBIC 0 bubnuoteka HOK
aJanTaiuy 9eJI0OBEKa https://m.edsoo.ru/863eaca2
KoHnTtponbHast pabora.

19 «BO3HUKHOBEHHME U Pa3BUTHE 0
JKU3HM Ha 3eMiie»

20 OKoJI0orus KaK HayKa 0

1 Cpenbl 00UTaHUS U DKOJIOTHIECKUE 0 bubnuoteka HOK
(baxTopsl https://m.edsoo.ru/863eafec
AbGuoTHdeckue (hakTOopHI.
JlaGopatopnass paGora Ne 3.

2 «Mopdosoruyeckue 0coOEHHOCTH 0.5 bubnuoteka HOK

pacTeHMH M3  pasHbBIX  MeCT
obutanusy. JlabopaTtopHast padota
Ne 4. «BnusiHue cBeTa Ha POCT U

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Pa3BUTHC YCPCHKOB KOJICYCA»

bubanoreka [HOK
23 BroTIIecKue (axTopsl 1 0 https://m.edsoo0.ru/863eb348
DKOJIOTUYECKUE  XAPAKTCPUCTHKHU
nomynauuu. [Ipaktudeckas pabota
24 Ne 2 «llogcuér  IJIOTHOCTH 1 0.5
MOMYJIALUN pa3HBIX BHUIOB
pacTeHun»
25 CooOmiecTBa OpPraHu3MOB — 1 0 bubnunoreka LHOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CHCTEMBI 1 0 bubnuoreka [HOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MMOKAa3aTeIn
27 3KOCHCTEMBI. DKOJOTHUYECKHE 1 0 bubnuoteka HOK
nupamMupl. CBOMCTBA IKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
[TpupoaHbie YKOCHUCTEMBI.
28 1 0
AHTPONOTEHHBIC YKOCUCTEMBI
[TpomesxyTouHas HTOroBas
29 1 0
atrectanusa. KonrposnbHas pabora
30 buocdepa — rio0anpHas 1 0 bubnuoteka HOK
9KOCHUCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH  CYIIECTBOBAHHUS 1 0 bubnuoteka HOK
ounochepsr https://m.edsoo.ru/863ebd16
32 UenoseuecTBo B Onochepe 3emin 1 0
33 CocyuiecTBoBaHUE  MPUPOJBI U 1 0 bubnmnoreka HOK
YyeJIOBEUYCSCTBA https://m.edsoo.ru/863ebale
PezepBubiii  ypok. OO0oOmieHue
34 TEMBI «Coo01iecTBa i 1 0
9KOJIOTHYCCKUE CUCTEMbD»
OBIIEE KOJIMYECTBO YACOB IIO 34 3

[TPOI'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHMUME OBPA3OBATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ11 YYEHUKA
* buonorus. O6mas 6uonorus, 10 kmacc/ CuBormazoB B.U., Aradonosa U.b., 3axaposa
E.T., ObmiecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AkumonepHoe o0IIeCTBO
«31aTenbCTBO «IIpocsenieHne»
* buonorus. O6mas 6uonorus, 11 kimacc/ Cuormnazos B.U., Aradonosa W.b., 3axaposa
E.T., O6mmecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCThIO «JIPODAY; AxnimoHepHoe 00111eCTBO
«M3narenscTBO «lIpocBemenne

METO/IUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

denepanbHas pabodas mporpamMmma cpefaHero odmero odpasoBanust buomorust (6a30BbIH
ypoBeHb) 1is yyammxcsi 10 - 11 kmaccoB Mocksa 2023 r. «buonorus. O0uiast 6uonorus.
10—11 knaccel. ba3osslit ypoenb» U. b. Aragonosa, B. 1. Cuporia3os.

IHUAPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCblI CETH
HUHTEPHET
bu6mmoreka [IOK



