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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUHM TEOPETUUYECKYI0 OCHOBY MJIS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEpKaHMSA, pE3yJIbTaTOB OOyuYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuduke OMoIOrnu, €€ 3HaYeHUH B MMO3HAHUU KUBOM MPUPOJLI U 00ECIICYCHUH
CYILIECTBOBAaHMSI 4eJoBeYeCKOro obmecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILenax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJIep)KaHUe, €ro CTPYKTypy, pacupeneiieHue 1o pasiejaM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOr0 Marepuana ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEeNbHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B mporpamme 1o OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeJIMETHBIM U MPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsl MO OCBOCHHUIO COJEP KaHUs
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YpPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTM B HU3yYE€HUU OuWoJIoTWH, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HAMpPAaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAINI JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHHUS, MPEACTABICHUI O 370POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHON cpene.
[TosTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMONOTHH yJeJIeHO BHUMaHHE HCIOJIB30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TOBCEHEBHOM KU3HU JUIsl PEIICHUs TPUKIIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUA B OKpYyXarollel MNpUpoAHON cpeae, aHalu3a
BJIMSIHUSL XO3SMCTBEHHOW JAESITENBHOCTH YEJOBEKa Ha COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K NMPHUKJIAJIHON HANpaBIeHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCTIeUeHUs
YCIIOBUH IJIsl PEIICHUs OJTHOW M3 aKTyallbHBIX 3a]]a4 IIKOJFHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopass mpeanonaraeT (GOpMHUPOBaHHE Y  OOy4YarOIIMXCS



CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHE cpenHero o01ero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSI ~ JJIs:  TO3HAaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (HOPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
KU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [IEHHOCTHOTO OTHOIIECHUS K KUBOM MPHUPOJIE
U YEIJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHero  odmero  oOpa3oBaHUsA,  COIMAIM3AINN
oOyuaromuxcs. M3yuenue 6moiaoruu o0ecneurnBaeT yciuoBus I (GOpMHUPOBAHHUS
WHTEJUICKTYabHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET HMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUHU
u reorpaduu. Ha3zaHHbIle TOJIOKEHHUS O MpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJCpKaHUs, MPEACTaBICHHOT0 B Iporpamme IIo
OHMOJIOTHH.

Ot60p coxaepkanusi yueOHoOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHH C
KOTOPBIM OOYyYalolIUecs: TOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNPEACISIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (hopMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHM3AIluU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJEpKaHUA YYEeOHOro MaTepualia B TpOrpamMme Io
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAUYEHUS 3HAHUH 00
OTIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOI OpraHu3aIiuu u
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKATeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHuzM Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«IBOIOIUS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enps wm3ydyenuss ydyeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YaOIIMMHUCS  3HAaHUSIMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra H TNPUOOPETCHHE YMEHHM
WCIIOJI30BaTh ATH 3HAHWS I TPAMOTHBIX JIEUCTBHI B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.



Joctmxenue 1ienu u3yueHus: yueOHoro npenmera «buonorusn» na 6azoBom
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIMUXCS TO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MpoOIlecce aHalIM3a JAaHHBIX O MyTSX Pa3BUTUS B
OMONIOTMH HAyYHBIX B3IJISIOB, MW M TMOAXOAOB K M3YYECHHUIO YKUBBIX CHUCTEM
pa3HOrO YpPOBHS OpraHU3aIiy;

CTaHOBJICHHE Yy OOydJarommxcs oOmel KydabTypbl, (YHKIIMOHATHHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4E€HUU OMOJIOTHH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHUM;

OCO3HAaHUE IICHHOCTH OWOJIOTUYECKUX 3HAHHWKM ISl TOBBIIMICHUS YpPOBHS
HKOJIOTUYECKOH KYIbTYpPHI, A1 (GOPMUPOBAHHS HAYIHOTO MHUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLIEHKH TIOCJIE/ICTBUI CBOEH NEATEIHLHOCTH MO0 OTHOIIEHUIO K OKPY KaIoIIeH cpefe,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp NPODHIaKTHKA
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s13aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist m3ydenusi OMoaoruu Ha 6a30BOM YPOBHE CPEHEro 00111ero oopazoBaHus
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B HEZem0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOM TPUPOIbI (HAOIIOIEHUE, SIKCTIEPUMEHT, ONTMCAHNE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBI.

JemoHncTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI WU MHUHEpaAIbHBIX BewlecTB B Kkierke. lloanepskanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHsbl.
OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KCupud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronornyeckue GyHKIIMM YTII€BOIOB.



Jlununel: Tpurmuuepuabl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOACUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyasl /IHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OelKa.

Tumsl KIETOK: »JyKapuoTHUecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOCHHMSI MpOKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHHe
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [lutomnasma u eé
opraHouibl. OgHomemMOpanHbie opradHousl kietku: JIIC, ammapat ['onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxknenne MUTOXOHIpUM u TiacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUK OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o00JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. neliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IIPUPOJEH.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObI, «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennopsie kuciotel. JIHK», «CTtpoeHne MoseKyibl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHUE MPOKAPUOTUUECKON KIETKU,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJi MPOBEACHUS
HAOJNIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpEnaparbl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl ).



Jlabopatopuas pabota Ne 2. «M3ydeHue CTpOeHHUS KIETOK PACTCHHUIA,
’KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U Ux
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUJIISIUS  (SHEPTeTUYeCKHii OOMEH) — JIB€ CTOPOHBI E€IMHOrO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTpoQHBINA U reTepoTpodHbIid. Pons dpepmenToB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCT PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emsie. BiusHue ycrmoBuid cpeasl Ha (OTOCUHTE3 M CITOCOOBI TIOBBIIIEHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxenwe um ero Buabl. KuciopogHOe OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. OddexTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil MH@oOpManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bozoyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpauu:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuipel U cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukanus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojiesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KrieTouHplii UK, WM JKU3HEHHBIM 1WKI KieTku. WHTepdaza m MuTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIAWBHUAYAJbHOTO  Pa3BUTHSA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JICJICHHE HaJBO€, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. IIponecchl, mpouCXOslMe HA CTaAusAX MeKo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >Keae3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(3MOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pazButue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaUu:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukn», «Permmukanus JJTHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u1bl
MJIEKOIIUTAIOLIETO», «SIMIEKIeTKa MIIEKOMUTAOWIEro», «KapnoknuHes B KieTkax
KOpelIKa JIyKa», MarHuTHas MoOJieNib-alniuinkanus «J/lejgenue KIeTKu», MoJelb
JIHK, Mmonenp metadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopaTopHass pabora Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HaciieicTBEHHOCTH M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpUOJIOTUM B CTAaHOBJICHUM TE€HETUKH. Bkiaa poccuilckux M 3apyOexHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
[UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacje0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuHoe CKpenBaHue. 3aKkoH eauHooOpasus THOPHUIOB TIEPBOTO
nokojeHusd. [IpaBuno JOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unioresa yuctoTtsl ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HACleJOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanm3upymomee ckpeupanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuemnienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHUIO I'eHOB. HapyleHne cuerieHus reHOB B pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

['eHetnka mosa. XpoMOCOMHOE ONpEAETEHUE Moyia. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omorametrHsle W rereporaMeTHbie oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BB ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peakuuun npuszHaka. KonnuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U KX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnenctBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUMBOCThb. KoMOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYMBOCTU. MyTalimoHHasi "3MEHUYUBOCTh. Kitaccudukanusi MyTainuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYKMHBI MyTaluid. MyTareHHbie (paKTOpBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieAcTBEHHOM n3menunsoctu H. M. BaBuiiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbLI TE€HETHKU
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M1P-ananu3a. HacnenactBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HN C HACJEACTBEHHOM MPEIPacoyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H reHepathBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOTO 00pa3a KU3HM, TUATHOCTUKHU, TPOPMITAKTUKH ¥ JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKOM
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«lutonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMonencTBue ajIeNbHBIX T'€HOB», «l'@HeTMYeCKne KapThl pACTEHUH,
KUBOTHBIX WU Ye€JOBEKa», «l'eHeThka mnoja», «3aKOHOMEPHOCTH HAaclIeIOBaHUs,
CUCIUIECHHOTO C mnoyiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnn KpoBuw», « MyTanimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(GbopMBI KPBLUIBEB M OKPACKH Telia), TepOapuii «['opox moceBHOM».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOTMpEIapaTaxy.

JlaGoparopHas padota Ne 6. «M3yyeHue MoaupuKanioOHHON U3MEHYUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30duiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOXKICHUE CEIIEKUUU U JOMECTHUKAIIUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYpHBIX pacTeHuM. LIEeHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILEHKa JKCTephepa. bIM3KOpoaCTBEHHOE
cKkpemBaHue — uHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIAMHT.
Otrnanénnas rubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorust Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHMXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpPTraHU3MOB.

OKOJIOTHYECKHE u DTUYECKHUE poOJIeMBL. I'MO - Fe€HETUYECKU
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmunpel 1 cxembl: kapTa «LleHTpbl NpPOUCXOXKIAEHHS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «[lopoapl 1oMamHuX KMBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanéanas rudpunuzamnusy, «Padoter akagemuka M. @. MBanosay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpOBaHKE», « KOHCTpyupOBaHUE U MEPEHOC F'€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repbapuil «CenbCKOX03sIIICTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Okckypeust «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbulkKM BO3HMKHOBEHMS 3BOJIIOLMOHHOM TEOPUH. OBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBoMOIMU. [laneoHTOMOrMYecKHne: MOCIEI0BATEIbHOCTh
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETONMMCH, TEPEXOJHbIEe (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUUMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIE, aHaJOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
JnapBUHM3MaA. J[BWKyIIME CHJIbI 3BOJIONUM BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostouu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBostorus. [lomymnsinus kak eAMHUIA BUAA U 3BOJIOLUH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupoje. MyTaloOHHbIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. llomymnsiiMoOHHBIE BOJHBI M Apeud
reHoB. M3o1ust 1 MUrpanusi.

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopmMbl
€CTECTBEHHOTO 0TOOpA.



[TpucnocoO6MeHHOCTh OpPraHU3MOB KakK pe3yibTaT »dBojtonuu. [Ipumepsr
MPUCIOCOOJIEHUI Yy OopraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrHIecKoe.

MakposBoiorusi. DopMbl  IBOMIOIMHU:  (UIeTUYECKas, JUBEpreHTHa,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh 3BONIOIUY.

[IpoucxoxkieHne OT HeclenualTu3upOBaHHbIX MpenakoB. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLysl.

JlemoHncTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyiecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB paCTCHUID,
«MHuoroobpazue  mopoa  KUBOTHBIX»,  «llomymsuuu»,  «MyTanmoHHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Unuoamantanmum», «OOmas aereHepanusy,
«/IBmKkymne cunbl 3BofoIUN», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op TJIOJOB U CEMsH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
YKUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPaBIICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpadguueckass kapta Mupa, KoJeKius «DoOpMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb ammumkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, myTaruu GHoOpMbl KPBUILEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHnas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JlonaydHble TpeACTaBICHUS O 3apOXKICHUM KW3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHUS KM3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMHs. XuUMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIBHOE TTOATBEPKIECHNE XUMUYECKOU dBOMONMK. HavaabHbIe 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuonam. Karapxeil. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »3pa ®W €€ TMepuojAbl: MaJCOTCHOBBIM, HEOTCHOBBIMH,
AHTPOIIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro MHUpPAa Kak OTpaxkeHue 3BooUMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pasnyus 4eJoBeKa U JKUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHNE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TFOTOBJICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaMU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YemoBek nOpsAMOXonsAlini, YesoBeK HeaHAEepTAIbCKUHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIAHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEICH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muwnep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHeUHOH cucTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJOBEKa W YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[lpoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTaiblla, KPOMaHbOHIA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTU4YecKue padoThbi:



[TpakTrueckast padora Ne 1. «l3yuenne nckomaemMbIx OCTaTKOB PAaCTCHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKoyorus Kak Hayka. 3ajauu U pa3feibl IKOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccuduxamuss sKomoruyeckux (HaKTopoB:
abnoTtnyeckue, OWMOTHYECKHUE M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Bunet OMOTHUYECKUX B3aMMOJICCTBUM:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHQY30puu-Tyhenbkuy, «IlumeBbie menm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHoIIEHO3E.

Dkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBHI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.



OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUMH, YHUCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYUBOCTb, CAMOpPETYJIALMs, pazBuTue. CyKieccus.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Onochepsl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
onocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMiau. AHTpONOreHHbIE U3MEHEHUsI B Onocdepe.
['moOanbHbIE IKOIOTHYECKUE TPOOITIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
YIOPABJICHUS MPUPOJHBIMU pPECYypCaMHM M MX HCIHOJIb30BaHUE. JlocTmkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M TPYHTOBBIX BOoA», «llouBa — BayKHEWIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiil d3hdexTy, «DakTopshl
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJielb-anmuivkanus «TunuuHble OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KOoJUIeKUUU «buonenos», «Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarONIMMHUCS TpOTpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NIMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIME COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCHHCKON
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN Pa3BUTUS OUOJOTUYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBAThHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MHpeaMeTa «bUuonorusy AOCTUTAIOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU MU HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY IMOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOrO OTHONIIECHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepainuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3WIIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA M PaBOIOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUN Yy4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU Ipa)XXJaHCKOU WUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
PonuHoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPO/IBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOTO BO3JECUCTBUSA )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



NMOHMMAHUE W peajau3amus 370pOBOTO U 0Oe30macHOro oOpa3a >KU3HHU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3IMuHbIM cdepam MnpodhecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJI0rH4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIlECTBOBAHUS;

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAaHME TJI00aJBbHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
PKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKaArOIIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO IKOJIOTHYECKOTO MBIIUICHHUS, IKOJIOTUUECKON KYJIBTYPHI,
OTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JESITEIHLHOCTH YKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILLECTBEHHOW NPAKTHKU, OCHOBAHHOIO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpIIIEHCTBOBAHUE SA3BIKOBOM M UYUTATEJIbCKOW KYJIBTYpPhl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YeJOBEKa U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHSI MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh PECcypcHble MPOOIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BaHUIO TPHUPOJIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAy4HbIX (AKTOB WU
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO ¥ UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBHUIYAIHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, PHEpPTus, SBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbIN (paKT, NPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJOBaHHE,  HAOJIOeHWEe, U3MEpPEeHHe,  OSKCIEPUMEHT U JIPYrHux),
yHHUBEpCajbHble ydeOHble JIeHCTBUS (TIO3HABaTelbHbIE, KOMMYHHUKATHUBHBIE,



PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
IPaMOTHOCTH UM  COLMAJIbHOM KOMIETEHIUMU OOYyYaloluXcsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
MO3HABATEJILHON M COLIUANIbHOMN MPaKTHKE.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEPCATbHBIMHU y4eOHBIMU MO3HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAaKTOB U SIBJICHHI
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXKICHUS (MHIYKTUBHBIC, EAyKTUBHEIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICITbHBIE cpencTtBa  JUIS  IIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3¢l M OTHONICHUH B W3y4aeMbIX OMOJIOTHYECKHX OOBEKTaxX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePUAIBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbLCKHE IeHCTBUS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BaTh PA3IMYHBIC BUIBI JACSITEIBHOCTH IO TOJYyYEHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLCHUs,, HaXOAUTh apryMEHThl Ul J0Ka3aTelIbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJIOTMYECKUX CJIOBApSAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBATH 3alpPOChl U TPUMEHATH PA3IMUYHbIE METOJbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  NpEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe cC
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKHe 3HAKU W CUMBOJBI, (HOpMYyJibl, ab0peBuaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBgiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€ CTBUSIMM:

1) o6menmne:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4M, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTh MO3UUUNA APYTUX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMU CIIOCOOAMHM OOIIEHUS M B3aMMOJIECUCTBHS, TTOHHUMATh
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh MJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS MPOOJEM M UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JIE€SATEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHe;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M IPOSBICHHIO IMHPOKON JPYIHIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJCTh HAaBbIKAMHM  IIO3HABATECAbHOH  peIeKCMM  KaK  OCO3HaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU JUIS OICHKH CHTYyallld, BbIOOpa
BEPHOT'O PEICHHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH PELICHHS 10 HX
CHIDKCHHMIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX IPH aHaJu3e pe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

NPU3HABATh CBOE MPABO U IMPABO IPYTHX HA OIIHOKH,

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorusy
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeo0pa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00y4YeHHS.

[TpenmeTHbIe pe3yibTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KWU3Hb, KIJIETKA, OpraHu3M, Metadoiau3M (oOMEH BEIIeCTB M IIpPEeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsT OPTaHU3AIIMS JKUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMUECKHE Teopuu (KIJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  THUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXy HCCIECIyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX
pPE3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
DYKapHuoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO M HHEPreTMYecKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyUYEHHbIE 3HAHUS JUISi OOBSICHEHHS OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MMOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpele, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHE 3aaud Ha MOHO- U
TUTHOPUHOE CKpEeIIMBaHUEe, CIICTUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUIsl TIPEICcKa3aHusl HACJEeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbIC IHUCHMEHHBIE M YCTHBIE COOOILEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro mpeameta «buonorus» 6 11
Klacce JOJDKHBI OTPaXKaTh:



c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/I, TIONYJISALNS, TeHOGOH, IBOJIOLMS, ABMKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHTHI, I1eA  IUTaAHU,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HANpaBICHUA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHHI, OpraHu3aius U MNpPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JieNaTh BBIBOJIBI HA OCHOBAHUU TOJYYCHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCTIOCOOJICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyUYCHHbIC 3HAHUS ISl OOBSACHEHMS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
IPUPOHON cpene, TMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUH
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATLHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHUE BBIMOJHATh JIa0OpAaTOpHBIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH, HAYIHO-TIOMYJISIPHBIC



MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast 6MOJIOTUYECKYI0 UH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b . 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XVUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
a ' https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3BMEHYNBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB. ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 5 bu6nmorexa LIOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 32 0 4



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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 10 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 33 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
ara undpoBbie
Nen/m Tema ypoka KonrTpoabsubie IIpakTuueckue A op
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk. 1 https://m.eds00.ru/863e6122
02.09.2024 https://m.edsoo.ru/863e632a
MeToapl TO3HAHUSI )KUBOW MTPUPO/IBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0.5 bubmorexa HOK
P ' 09.09.2024  https://m.eds00.ru/863e6122
METOJIOB TIPY U3YYICHUHU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 bubnuoteka [JOK
U UX U3y4YCHHE 16.09.2024  https://m.eds00.ru/863e6564
4 XuMHYeCKui cocTaB KieTku. Boja u 1 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIN 23.09.2024  https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
b . 1
> eI, COCTaB it CTPOCHHE GenkoB 30.09.2024  https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJUTHIeCKON aKTHBHOCTH ' 07.10.2024  https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUIIa3blI
WJTU KaTajasbl)»
bubmuoreka [JOK
! Yraesonst. Jiunmer 1 https://m.eds00.ru/863e6870



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

14.10.2024

bubmuorexa [JOK
8 Hywentiosbie kucnotl. ATO. 21.10.2024 https://m.edsogru/863e6d5c
9 Hcropus n MeTo1bl U3y4eHHs bubnmoreka [JOK
kieTku. Knerounas teopus. 11.11.2024  https://m.eds00.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucrema 18.11.2024
CTpoeHHE DYKapHOTHUECKOM KIICTKH.
Jlaboparopuas padota Ne 2
«W3yueHue cTpoeHus KJIeTOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
. 25.11.2024
OakTepHii Mo MEKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIpEnapaTax 1 ux
OTIMCaHHE»
bu6mmoreka [JOK
12 OOMEH BEIIECTR HIIH METAOONHIM. 02.12.2024  https://m.eds0o.ru/863e766¢
bu6mmoreka [JOK
13 dotocumres. XeMocHHTES. 09.12.2024  https://m.edsoo0.ru/863e7c98
. bubnuoteka [JOK
14 duepreTureckiit ooMeH. 16.12.2024  https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIETKU. [{enenue
KJIeTku. Muto3. JIlabopaToprast Bu6morexa [IOK
15 padora No 3 «Habmionerne mutosa B 05 23.12.2024  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpemapaTax»
16 Bruocunres Oenka. Peakimsa bubmuorexa [JOK
MaTpUIHOTO CHHTE3a 13.01.2025  https://m.eds00.ru/863e796e
17 Tpancnsus — OnocuHTE3 OemnKa. bubnuoreka [IOK



https://m.edsoo.ru/863e6d5c
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

20.01.2025  https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnnoreka [HOK
BUPYCHI. 27.01.2025  https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHHS OPraHU3MOB. 03.02.2025 https://m.eds00.ru/863e81b6
o https://m.edso0o.ru/863e831e
. bubnmoreka [JOK
20 Meitos. 10.02.2025 = https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
KJ1eToK. OII010TBOPEHHE.
21 Jlaboparopuas padora Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHus NoJ0BBIX ' 17.02.2025  https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»
29 WnauBuayanbHOe pa3BUTHE bubnuoreka [IOK
OpraHU3MOB. 24.02.2025  https://m.edsoo0.ru/863e8436
93 I'enernka — Hayka o bubnuoreka [IOK
HAaCJEACTBEHHOCTH U U3MEHYMBOCTH 03.03.2025  https://m.edsoo0.ru/863e862
3aKOHOMEPHOCTU HACTIEI0OBaHUS
24 MpU3HAKOB. MoHOTHOpUIHOE bubmmorexa [OK
P ’ PiA 17.03.2025  https:/m.eds00.ru/863e8878
CKpeIlMBaHUe
WTUOPUIHOE CKPEIIMBaHNe. 3aKOH
25 fezaminiloro H':;HI: OBaHMS bubmorexa HOK
A 31.03.2025  https://m.edsoo.ru/863e89a4
MIPHU3HAKOB.
CremieHHOe HaclieJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubnmoreka [JOK
Ne 5 «M3yuenne pe3yabTaToB ' 07.04.2025  https://m.edso00.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



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

CKpeUIMBaHus y Apo30(uisl Ha
TOTOBBIX MUKPOIIPEIapaTax».

27

28

29

30

31

32

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

WsmenunBocth. HeHacnencrsennas
M3MEHYMBOCTh. JlabopaTtopHast
paborta Ne 6. 3yueHue
MOIU(DUKAITMOHHON H3MEHUNBOCTH,
MMOCTPOEHUE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBOI».

HacnenctBeHHas ”3MEHYHBOCTb.
JlaboparopHuas pabota Ne 7.
«AHanM3 MyTanui y qpo30(uisl Ha
TOTOBBIX MUKPOITpEIapaTaxy.

T'eneTuka uenoBexa.

CCJ'IGKI_[I/IH KaK HayKa U Ipouecc

MeToapl U JOCTHKEHHS CENEKIINU
paCTeHI/Iﬁ H )KMBOTHBIX.
buorexHonorusa, kak OTpaciib
MMPOU3BOJACTBA.

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

32
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14.04.2025

21.04.2025

28.04.2025

05.05.2025

12.05.2025

19.05.2025

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHU s oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3YUYEHUSI 1 bubmorexa LHOK
B 8 i 06.09.2024  https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHS IPEACTABICHUN 1 bubnuoreka [IOK
00 »BOJIIOLINN 13.09.2024  https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M : 1
HEPOSBOIOIHA 20.09.2024  https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIIH.
4 Hl.;6o jTo HIZUI abota ;0 1 1 0.5 bubmorexa HOK
PaTopHai p ) ' 27.09.2024  https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroky1ue cuiibl (3J1eMeHTapHbIe 1 bubnnorexka [JOK
(haKTOpBI) IBOIOLUU 04.10.2024  https://m.edso0.ru/863e9da4
. bubmuorexa [JOK
E 1
6 CTCCTBEHHbII OTOOP 1 €ro opMEl 11.10.2024  https://m.edso0.ru/863e9ed0
PesynpTarhl 3BOTIONUN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnmnoreka [JOK
pabora Ne 2 «Onmcanue ' 18.10.2024 = https://m.edsoo.ru/863e9fde

IPHUCIIOCOOJICHHOCTH OpraHu3Ma U eé

OTHOCHUTECIIBHOTO XapaKTepar.



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

Hanpasnenus u nmytu

bu6mmoreka [IOK

8 MaKpOdIBOJIIOIUH. 25.10.2024  https://m.edsoo.ru/863e9cle
9 HeobpaTtuMocTh 3BOTIOIUH. 08.11.2024
10 Wcropust xu3HU Ha 3eMIIe U METOIBI
e€ u3ydeHus 15.11.2024
11 ['unoTe3sl NpOUCXOKACHUS KU3HHU HA bubnuoreka [IOK
3emie 22.11.2024  https://m.edso0.ru/863ea5a6
12 Pa3BuTue *u3HU Ha 3emiie 1o 3paM U bubmuorexa [JOK
nepuojam 29.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE TaITbI BOJTIOIUU
pPacTUTEIBHOTO U KUBOTHOTO MHPA.
13 [TpakTuueckast paborta Ne 1 05 bubnuorexa [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB 06.12.2024  https://m.edsoo.ru/863ea8hc
pacTeHUii U )KUBOTHBIX B
KOJUTCKITHSTX
14 CoBpemeHHas cucrema bubnnoreka [JOK
OpPraHUYECKOro MUpA. 13.12.2024  https://m.eds00.ru/863ea48e
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE3). bubmmorexa [TOK
20.12.2024  https://m.edsoo.ru/863eac2c
16 JBmxyiue cuibl ((hakTopsl) bubnuorexa [IOK
aHTPOIIOTEHE3A. 27.12.2024  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUU
YeJI0BEKa. 10.01.2025
18 YenoBeueckue packl ¥ MPUPOTHBIC bubnmoreka [JOK
aJlanTanyy 4eJoBeKa 17.01.2025  https://m.edsoo0.ru/863eaea2
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PesepBHelil ypok. O600ICHHE 10
TeMe «BO3HMKHOBEHHE U pa3BUTHE

24.01.2025
JKU3HU Ha 3eMJie»
20 DKOJIOTHS KaK HayKa. 31.01.2025
21 Cpenbl 00uTaHUs U DKOJIOTHYECKHE bubmuorexa [JOK
(bakTopsI 07.02.2025  https://m.edsoo.ru/863eafec
AlGuotnueckue GpakTOpHI.
JlaGopaTtopnast pabota No 3.
«Mopdonoruaeckne 0COOEHHOCTH
22 pacTeHUH U3 pa3HBIX MECT 0.5 bubmorexa LHOK
14.02.2025  https://m.edso0.ru/863eb10e
oburtanus». JlabopatopHas pabora Ne
4. «BausiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bu6mmoreka [IOK
23 broTH{CCKHC (AKTOPLL. 21.02.2025  https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nonyssinun. [Ipaktraeckas padora Ne 05
2 «I[ToacdéTt MIOTHOCTU MOMYJISIIUMA 28.02.2025
pa3HbIX BUJOB PACTCHUID»
o5 Coo0bmiecTBa OpraHu3MoB — bubnmnorexa [JOK
OHOLIEHO3. 07.03.2025  https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnuorexa [JOK
(3KOCHCTEMBI). 14.03.2025  https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIN YKOCHCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmorexa HOK
21.03.2025  https://m.edsoo.ru/863eb5fa

CaoiicTBa ’3xocucteM. Cykueccus.
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28 [IpupoaHbIE 5KOCHCTEMBI. 1 04.04.2025

29 AHTPONIOTEHHBIE YKOCUCTEMBI. 1 11.04.2025

30 Buocdepa — rimobanbHas 3xocucTeMa 1 bubmumorexa [IOK
3eMi. 18.04.2025  https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnnoreka [JOK
onochepsl. 25.04.2025  https://m.edso0.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiu. 1 16.05.2025

33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEYECTRA. 23.05.2025  https://m.edsoo.ru/863ebale

OBILIEE KOJIMYECTBO YACOB I1O0 33 95

I[TPOT'PAMME
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