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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHUUECKYIO OCHOBY ISt
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJOXKEHUS 00 O0LIUX HENsIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cneruduke Onosiornu, € 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI M 0OCCIICUCHUH
CYILLECTBOBAHMSI 4esioBeuecKkoro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TIO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBlIeHUWE O LemsIX, 00 o0miei
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBAMU
yueOHOro mnpeamera «buonorusi», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COZIEp’KaHHE, €ro CTPYKTYpYy, pacOpeiciieHue IO pa3fenaM ©u  TeMaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYaroIuXcsl.

B nporpaMmme 1o OuOJIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeATEIbHOCTH/YYEOHBIX JEHCTBUNM OOydYaloIMXCS IO OCBOCHHIO COACpPKAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpase >XKM3HM M OEpeKHBIM OTHOIICHHUEM K OKpYKalollehd MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHEeM OOIEeOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUN O
CTPOCHHU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEEHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHMM 4YesoBEeKa, MEIMKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1[EJeCO00pa3HOro MOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SUCTBEHHON AESATETLHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAaHUS K NMPUKIATHON HAIIPaBIEHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCTIeUeHUs
YCJIOBUHM JJIsI peIIEHUs] OJJHOM M3 aKTYaJIbHBIX 3aJlau IIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3zoBaHus, KOTOpas mpeanosaraeT GOpPMHUPOBAHHE Y  OOYYAIOIIMXCS
CIIOCOOHOCTH aNaNnTUPOBATHCA K HU3MEHEHHUSM JUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaer (OopMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, pacIIUpsieT U 000OLIaeT 3HAHUS O KUBOM MpUpoe, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, HKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIIIEHUS K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3yuenue 6MoI0ruu 00ecreurnBaeT yCciuoBus s (OpMHUPOBAHHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIUOHHBIX W  HWH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY Ui ONPEACNICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOy4aroluecs: JOJKHbI OCBOMTH 3HAaHUS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi O00OIIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNpaKTUUYECKOW AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKkTypupoBaHHE COEpKaHUS y4yeOHOro Marepuana B Mporpamme IO
OMOJIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HaHMH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOUIUE COAEPKATENbHbIE IMHNN: «bronorus kak Hayka. MeToabl
HAay4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOTrooOpasve OpraHU4ecKOro MHpay,
«DBOIOIMS KUBON MPUPOJBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTHY.

[ens wm3ydyenuss ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIONIb30BaTh ATH 3HAHMS MJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHHWH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHsIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIyXkKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUU, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHS OPTaHM3AlMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHuEe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMONOTMM HAy4YHBIX B3IJISIOB, MW M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

CTaHOBJICHHE Yy oOOydJarommxcs oOmel KyabTypbl, (YHKIIMOHATHHON
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KUBOW MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, TOJYYEHHBIX MPHU
U3y4E€HUU OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHHUH WIUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEl, COOIIO/IEHUS] STUYECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TOBBIIMICHUS YPOBHS
9KOJIOTUYECKOH KYIbTYPHI, A1 (HOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM JKU3HU IS
OLIGHKH TIOCJIE/ICTBUI CBOCH JEATEILHOCTH MO OTHOIIEHUIO K OKPY’KaIoIIeH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM IMPEIMETOM, BXOASILIKUM B
cocTaB IpeaMeTHOU obnacTi «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YpOBHE CpPEIHEro o0I1ero oopa3oBaHus
orBojuTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUYEHUA
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 OMOJIOTMYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuupl U cxembl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

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

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

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

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BelleCcTB B kieTke. lloamepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKybl (TIepBUYHAs, BTOPWUYHAS, TPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

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

VYraeBoasl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a ©  Je30KCHUpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronornyeckue GyHKIIMM YTII€BOIOB.



Jlununel: Tpurmuuepuasl, (Qochomunuasl, crepouasl. [ uapodUILHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. 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®: ctpoenune u hyHKIINH.

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

Knerka kak menoctHas >kuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyibel /IHK kak reneruueckuii ammapar,
CUCTEMA CUHTE3a OeJKa.

Tumsl KIETOK: »JyKapuoTHUecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHoOMIbl KJIETKH: MHUTOXOHJPHUH, IUIACTHJBI.
[TpoucxoxneHnne MHUTOXOHApUNA M mactul. Buasl mnactun. HememOpanHble
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKH. OyHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynatopHslid HeHTp KieTkh. CTpoeHue sjpa: siaepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. 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.

[unarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObI, «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kucinotel. JJHK», «CtpoeHnne MoyeKybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHE JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl).



Jlabopatopuass pabora Ne 2. «M3ydyeHwe CTpOCHHS KJIETOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUJISIUA (PHEPreTUUeCKuii OOMEH) — JBE CTOPOHBI €IMHOr0 Ipoliecca
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.

®otocunte3. CBetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
dotocunteza. IpdexTuBHOCT PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XeMOCUHTE3UPYIOIe OakTepuu. 3HaUCHUE XEMOCHHTE3a st
YKU3HH Ha 3emie.

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. OkucnurensHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil MH@oOpManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuusa — Matpuusblii cuHTe3 PHK. Tpancnsauus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >KMBOTHBIX M YEJOBEKa, BbI3bIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpauu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabnuiel U cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepnodarn», «Ctpoenne u xuzHeHHblM nuki Bupyca CIIN/da,
oakTepuodaray, «Pemnukarnus JJHK».

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

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



Krierounplii MUK, WK JKU3HEHHBIM NUKI KiIeTku. WHTepdaza u MuUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI Pa3MHOKEHUS W HWHIMBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

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

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: 0ECIIoJIoe U TMoJIoBoe. Bumbl 6ecmosoro
Pa3sMHOXEHUS: JICJICHUE HAJBOE, ITOYKOBAaHHWE OJIHO- KW MHOTIOKJIETOYHBIX,
CIIopooOpa3oBaHNe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JIJIS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranun meioza. Ilpoueccsl, MpoUCXOadIINe Ha CTagusX MeKo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >Kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(amMOpuorenes). Jrtarbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pa3Butue pactenuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaUu:

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

O6opynoBanue: MHKPOCKOTI, MHKPOIPENapaThl «CniepmaTo30u bl
MJICKOTIUTAIOWIETOY, «SHleKIIeTKa MieKonuTaroumeroy, «KapuoknHes B KieTkax
KOpelIKa JIyKa», MarHuTHas MoOJieNib-alniuinkanus «J/lejgenue KIeTKu», MoJelb
JIHK, Mmonenp metadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 3. «HabGmomenme MuTO3a B KIE€TKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

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

Tema 6. HaciieicTBEHHOCTH M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vlctopus pa3BUTHS T€HETUKHU. Posib HUTOIOTHH
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
[UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYecKass CHMBOJIMKA, UCHOJIb3yEeMasl B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuiHOoe CKpelllMBaHuE. 3aKOH €AMHO-00pa3usi TUOPUAOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
I'unioresa yuctoTsl ramer. [1oHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanm3upymomee ckpeupanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuerienHoe HacnefoBaHue nmpus3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapylieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

['eHetnka mosa. XpoMOCOMHOE ONpEAETEHUE Moyia. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['omMoramMeTrHeie W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BB ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MO (DUKAITMOHHONW M3MEHUYMBOCTH. BapuarimoHHbIN s 1 BapUallMOHHAS KPUBas.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnenctBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUMBOCThb. KoMOuHaTHBHAs
W3MEHYMBOCTh. Meio3 U T0JOBOM TMpolecC — OCHOBAa KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTalimoHHasi U3BMEeHUYMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYKMHBI MyTaluid. MyTareHHbie (paKTOpBHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBenuble 3a0o0jcBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HN C HACJEACTBEHHOM MPEIPacoyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H reHepathBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPUITAKTUKH U JICUCHUS TCHETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHUE MEIUIIMHCKOM
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

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

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
[UTOT€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«lluTonornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpEHIMBaHUS»,  «Menosy,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTeHUH,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI W MuKporpenapar «Jlpozodumna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

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

JlaGoparopHas pabdota Ne 6. «3yyeHue MoauPUKAIIMOHHON U3MEHUYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

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

[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,
1opoAa, ITaMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBINA OTOOPHI B
CENEKIIMU pPACTEHUHW U KHUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
cKkpemBaHue — uHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['eTeposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpeIIMBaHUE — ayTOPUIWHT.
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.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBL. I'MO — F€HETUYECKH
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. @. MiBanosay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpOBaHHeE», «KOHCTpyHpOBaHKE U IEPEHOC T€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, IJIEMEHHYIO 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. [lameoHToMOrMYeCKHe: MOCIEI0BATENbHOCTh
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: TOMOJOTUYHBIC, aHAJOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
JnapBUHM3Ma. J[BWKyIIME CHJIBI 3BOJIOUMU BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

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

MuxkposBostorus. [lomynsinus kak eAMHUIA BUAA U BOJIIOLIUH.

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 Kak pe3yibTaT dBotonuu. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UIUO-aAaNTaI|H.

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

MakposBonorusi. DopMbl  IBOMIONUHU:  (UIeTUYECKas, TUBEPreHTHa,
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
MO3BOHOUHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyiecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB paCTCHUID,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsitum»,  «MyTanuoHHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Unuoamantanmum», «OOmas aereHepanusy,
«/IBmKkymne cunbl 3BofoIUN», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « 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 T0O3BOHOYHBIXY.

buoreorpadguueckass kapra Mwupa, KoJeKius «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb ammumkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, myTaruu GOpMbl 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 TUIOTE3BI
BO3HUKHOBEHHUS KM3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMHs. XuUMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTATBHOE MTOATBEPKAECHNE XUMUYECKOM dBOMONMK. HavaapHbIe 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: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaliHo3oiickas »3pa ®W €€ TMepuojAbl: MaJCOT€HOBBIM, HEOTCHOBBIH,
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 OpPraHMYecKOro MHUpa Kak OTpaxeHue 3Bojolud. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IIPOUCXOKICHUHM 4YeJloBeKa. Meronsl u3ydeHus anTponoreHesa. (CxonacrBa u
pa3Inyus 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YemoBek nOpsaMoxonsmini, YenoBek HeaHAEpTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHeUHOH cucTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.

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

JlaGopaTopHblie U NpakTU4YecKue padoThbl:



[TpakTrueckast padora Ne 1. «l3yuenne nckomaemMbIx OCTaTKOB PAaCTCHUN U
YKABOTHBIX B KOJJICKIIUSIX).

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

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKoJorus KaK Hayka. 3ajauu U pa3feibl IKOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

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

Okonoruueckue ¢akropel. Krmaccuduxamus sxomoruyeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHUE M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue (bakTophI. Bubt OMOTHUYECKUX B3aMMOJICCTBUM:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

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

JlemoHncTpanum:

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

JlabopaTtopHnas pabora Ne 3. «Mopdornorudeckne 0cCOOEHHOCTH PAaCTEHUN 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
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOrH4eCKHE CUCTEMBbI.

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

Dkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBl 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: MPOIYKUHUU, YHCICHHOCTH, Ounomacchl. CBONCTBA 3IKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03IMCTBEHHOE 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
ouocdepe.

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

YenoseuecTBO B Ouochepe 3eMian. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
['moOanbHbIE IKOIOTHYECKUE TPOOITIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M TPYHTOBBIX BOoA», «llouBa — BayKHEWIIasi COCTaBIISIONIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiil a3ddexT», «DakTopb
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJenb-anmuivKanus «TunuuHele OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coobIIecTBaY, KoJuiekuun «buoiienos», «Bpenurenn BaxxHeWmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepanmu, H300paxKeHUsi OXpaHAEMbIX BUIOB
pAaCTEHUH U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarONIMMUCS TMPOTpaMM  CpeaHero  obmiero  0oOpa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUA Npeamera «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa «bHonorus» JOCTUTAarOTCsS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TIpOlIECCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJIOBEKY TpyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOUIEHUS K KYJbTYPHOMY 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
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKIECHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKA 00YYAIOIIEerocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa M MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHWU y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA HEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYX IEHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU Ipa)XXJaHCKOU WJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEPEL
PonuHoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
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 COBPEMEHHOT0 OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
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'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMSI:

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

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKEHUIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHHE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

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



NOHMMaHHWE W pealu3alnus 370pOBOro W 0e30macHoro obpasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

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 JAEATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHANIBHON ACSITEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pean30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
JKA3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MPUOOpETaeMble TPU HW3YYECHUU 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  OKPYKarOIIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HAJIMYUE PA3BUTOTO SKOJOTMUYECKOTO MBIILICHUS, YIKOJIOTMYECKON KYIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTUYECKOMU HaIpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NPEACTaBICHUS 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEJIOBEKa U
o0IiecTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEIICHHH MpodieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIM3ALINU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIlaTh pPECypCHble  MpPOOJEMbl  pa3BUTHUSA
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWOJOTMYECKUX 3HAHUW B LEJAX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOIb30BaTh TIOJydyaeMble 3HAHUSA I aHalu3a u
OOBSCHEHHUS SIBICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHUS MHUPOBO33PEHUS OOyYaIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrusi, SABJICHHE, MPOLECC,
CUCTEMA, HAY4YHbIN (paKT, MPUHUUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEJOBaHHE,  HAOJIOeHWEe, U3MEpPEeHHe,  OSKCIEPUMEHT U JIPYrHux),
yHUBEpCalIbHbIC Y4eOHBbIC JeWcTBUS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,



PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
IPaMOTHOCTH W  COIMAJIbHOM KOMIIETEHUHMU OOYy4YaloIMUXCs, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
MO3HABATEJILHON M COLUANIbHOM MpPaKTHKE.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus TOJDKHBI OTpaKaTh:

OBaaneHue YHHUBEPCATbHBIMHU y4eOHBIMU MO3HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(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 ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

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

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPacCMATPHBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIbHBIE cpencTtBa IS TIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIE MCCJIEI0OBATEIbCKHE IeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMM  pa3peuieHus: MNpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €Tr0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TMPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



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

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

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apTryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUA 33Ja4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO 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,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHHS, KPUTUUECKU OLICHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe cC
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJISIHOCTH;

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

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€HiCTBUSIMM:

1) o6menmne:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHM IO CYIIECTBY OOCYX)IaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEeACTBAa OOIIEHUS, TNOHMMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
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 IPH pelIEHUH OUOJIOTHYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIa/Ja M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
001 pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEeM M HX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

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

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalIMSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBII OIBIT;

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

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyalllsM, BHOCHTb KOPPEKTHBBI B JIESTEIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJCTh HAaBbIKAMHM  IIO3HABATEIbHONM  pedeKCHMH KaK  OCO3HaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, UCIIONB30BaTh NPUEMBI pedIeKCHH IS OICHKH CHTYyallMH, BBIOOpa
BEPHOTO PEICHHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH PELICHHS 10 HX
CHIDKCHHMIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHajdu3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMasi CBOM HEJJOCTATKU M JJOCTOUHCTRA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

IPU3HABATh CBOE MPABO U IPABO IPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUsi mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorusy
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI EUCTBHI MO OCBOCHHIO, HHTEPIIPETALUU U
npeo0pa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKkKe B pealibHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[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 YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KW3Hb, KIJIETKA, OpraHu3M, MeTadoiau3M (0OMEeH BelIeCTB U IpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsiUs), YPOBHEBAsI OPraHU3ALMS KUBBIX CUCTEM,



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

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHHWI, OpraHu3alus U NpOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  THUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pPE3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOT0 M HHEPreTUYECKOro oOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LEeJbl0 o0ecriedeHus: Oe30MacCHOCTH CBOErO 3[0pOBbS M 3J0POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MMOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »>JIEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTHOPUHOE CKpEeIIMBaHUEe, CIICTUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICKa3aHusl HACJIEeIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIOATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh OHITUITHBIN armapaT OMOJIOTHH.

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



c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpPa M HAYYHOT'O MHUPOBO33PEHHS, O BKIIAJlE POCCHUHCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/I, TTONYJISALUS, TeHO(MOH/, SBOJIOLHMS, ABMXKYIIUE CUIIBI ((PaKTOPHI) IBOIOIUH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpPHH (PBONIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEIMYMHAMHU, OOBIACHEHHE IOTYYEHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEIIECTB W TIOTOKA DHEPIMH B DKOCHUCTEMAaxX, AHTPOIMOTEHHBIX HM3MEHEHUW B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecrieyeHUs: O€30MacHOCTH CBOETO 370POBbsi U 3/10POBbA
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
IPUPOHON cpene, MOHUMAaHUE HEOOXOTWMOCTH MCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHHE pPelIaTh dJeMEHTapHbIe OMOJIOTHMYECKUE 3a7aud, COCTABIATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISPHBIC



MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HauMeHoBanue pa3aesoB M TeM
Ne i/ pasi

KoauuyecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBbIe)

NMPOrpamMMblI Bceero o0pa3oBaTejibHbIE PeCypChl
1 buosnorus xak Hayka 2 bubnuoreka [{OK https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cCHCTEMBI M UX OpPTaHU3aIUs 1 bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292
3 XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU 8 bubnmnoreka [HOK https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTDb KIIETKHU 6 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢c292
5 PasMHOKEHHE 1 HHIMBUYaTbHOS 5 Bu6smorexa LIOK https://m.eds00.ru/7f41c292
pa3BHUTHE OPTaHU3MOB
6 HacnencTBeHHOCTE M H3MEHYHBOCTE 8 bubnuoreka I{OK https://m.edsoo.ru/7f41¢c292
OpPTraHU3MOB
7 Cerexius Oprauu3mos. OCHOBEI 3 Bu6mmotexa L{OK https:/m.eds00.ru/7f41c292
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 bubmuoteka L{OK https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34


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

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne n/m
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
1 DBOJIIONMOHHAS OWOIOT U 9 bu6nmoteka LIOK https://m.edsoo.ru/7f41cc74
2 ?g;igKHOBeH“e 1 PA3BUTHC JKUSHH Ha 9 Bu6moreka [JOK https:/m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYXkaroias cpeaa 5 bubnuorexa [{OK https://m.edsoo.ru/7f41cc74
4 Coob1iecTBa 1 SKOIOTHICCKHE 9 bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE Bpems 2 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m Tema ypoka KoimuecTBo DJIeKTpOoHHbIe HU(pPOBbIE
4yacoB o0pa3oBaTe/bHbIE Pecypchl
Bcero
1 buosnorus B cucreme Hayk 1 bubmmoreka [IOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
2 MeTtobl no3Hanus xuBor mpuposl. [Ipaktudeckas padora No 1 1 bubnunoreka [JOK
«HMcnonp30BaHne pa3TUYHBIX METOJIOB MPH U3YYEHUH OMOJIOTHUECKUX OOBEKTOBY https://m.eds00.ru/863e6122
3 buosiornyeckue cucremsl, MPOUECCH U UX U3YyYEHHE 1 bubnuorexa [JOK
https://m.eds00.ru/863e6564
4 XuMUUYeCcKui cocTaB KJIeTKU. Boja 1 MUHEpaJIbHBIE COTU 1 bu6mmoreka [IOK
https://m.eds00.ru/863e674e
5 benku. CoctaB u ctpoeHue 6eIKoB 1 bubnuorexa [JOK
https://m.eds00.ru/863e6b72
6 depMmeHThI — OHosIornYeckue katanuzatopsl. JJabopatopHas padora Ne 1 1 bubnuoreka [IOK
«M3ydyeHune kaTaauTHYeCKON aKTUBHOCTH (DEPMEHTOB (Ha MIPUMEpE aMIJIa3bl WIH https://m.eds00.ru/863e6b72
KaTasas3bl)»
7 VYraeBospl. JIunuas 1 bubmuorexa [JOK
https://m.eds00.ru/863e6870
8 Hyxnennosbie kucnotsl. ATO 1 bubnuotexa [JOK
https://m.eds00.ru/863e6d5c
9 Uctopus u meToasl n3ydeHus kietku. Knerounas teopus 1 bubnuorexa [JOK
https://m.eds00.ru/863e6e88
10 Kinerka xak nemoctHas KuBasg CUCTEMA 1
11 Crpoenue sykaproTHueckoi kinetku. Jlaboparopnas padota Ne 2 «3yuenue 1 bubnuoreka [IOK
CTPOCHHUSI KJIETOK PACTeHUM, )KUBOTHBIX, TPUOOB M OAKTEPHIA O] MUKPOCKOIIOM https://m.eds00.ru/863e6ff0
Ha FOTOBBIX MUKPOIIPENApaTax U UX OMHCAHUEN https:/m.edso0.ru/863e716c¢
12 OOMeH BelecTB WM MEeTab0Iu3M 1 bu6mmorexa [IOK

https://m.edso0.ru/863e766¢



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

13 ®doTtocuHTe3. XEMOCHHTE3 bu6mmoreka [IOK
https://m.edso00.ru/863e7c98
14 DHepreTuYecKuii 0OMeH bubmuorexa [JOK
https://m.edso0.ru/863e7aae
15 Kvzuennsrit uki kinetku. Jlenenne kietku. Mutos. Jlaboparopuas pabora Ne 3 bubnmoreka [JOK
«Halnronenne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX https://m.edso0.ru/863e7dc4
MUKpOIIpenaparax»
16 buocuntes Oenka. Peakius MaTpUyHOro CUHTE3a bubnnorexa [HOK
https://m.eds00.ru/863e796e
17 Tpancusnus — OnocuHTE3 OelKa bu6mmoreka [IOK
https://m.edso00.ru/863e796e
18 Hexnerounsie ¢hopmMbl )KU3HH — BUPYCHI bubnnorexa [HOK
https://m.eds00.ru/863e7540
19 ®DopMBbI Pa3MHOKEHHUST OPTaHU3MOB bubnnoreka [JOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmmoreka [JOK
https://m.edso0o.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIeToK. OrmnogorBopenue. JlabopaTtopHas bubnmnoreka [JOK
pabota Ne 4 «M3yueHnne CTpOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX https://m.eds00.ru/863e81b6
MUKpOIIpenaparax»
22 WNHauBHyanbHOE pa3BUTHE OPraHU3MOB bubnmnoreka [JOK
https://m.eds00.ru/863e8436
23 I'eneTrka — Hayka O HACJIEICTBEHHOCTH U N3MEHYMBOCTH bubnnoreka [JOK
https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACTEIOBaHUS TPU3HAKOB. MOHOTHOPUIHOE CKPEIIMBaHNE bubnmoreka [JOK
https://m.eds00.ru/863e8878
25 JurubpunHoe ckpenuBaHie. 3aKOH HE3aBUCHMOT'O HACJICIOBAHUSI PU3HAKOB bubnmoreka [JOK
https://m.edso00.ru/863e89a4
26 CueruieHHOE Hacjea0BaHue nmpu3HakoB. JlabopaTopHas padora Ne 5 «M3yuenue bubmuotexa [JOK
PE3yJIbTATOB MOHOTHOPUIHOTO U TUTHOPUIHOTO CKPELIUBAHUS Yy APO30(HIIBI HA https://m.eds00.ru/863e8c60
TOTOBBIX MUKpOIIpenapaTax»
27 ['eneruka moma. HacnenoBanue mpu3HakoB, CHETIEHHBIX € MTOJIOM bu6mmorexa [JOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
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
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https://m.edso00.ru/863e8c60

28 N3menunBocTh. HenacnencreenHas naMeHInBoCTh. JlabopaTopHas padora Ne 6. 1 bubnmoreka [JOK
Uzydenne monUKaOHHON H3MEHUNBOCTH, TOCTPOCHHE BAPUALIMOHHOTO psiaa https://m.edso00.ru/863e8efe
Y BapuallMOHHOU KPUBO»
29 HacnencrBennas n3smeHYnBOCTh. JJaboparopras padora Ne 7. «AHanu3 MyTalui 1 bubmuorexa [JOK
y Jp030(QHIIBI HAa TOTOBBIX MUKPOITpENapaTax» https://m.edsoo0.ru/863e8efe
30 I'eneruka yenoBeka 1 bubnmoreka [JOK
https://m.eds00.ru/863e8d78
31 PesepBuelit ypok. O6001enue mo reme «HacneacTBeHHOCTh U U3MEHUHUBOCTD 1
OpPTaHU3MOBY
32 Cenexnus Kak HayKa U IpoIece 1 bubmmoreka [JOK
https://m.eds00.ru/863e9214
33 MeToibl U JOCTUKEHUS CEJICKIIMU PACTEHUM U )KUBOTHBIX 1 bu6mmoreka [IOK
https://m.edso00.ru/863e9214
34 broTrexHoorus Kak oTpacib MIpOU3BOJCTBA 1 bubnnoreka [JOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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
https://m.edsoo.ru/863e9336

11 KITACC

Ne i/ Tema ypoka KoanuectBo  DiiekTpoHHBbIE HM(PPOBBIE
4yacoB o0pa3oBaTe/bHbIE Pecypchl
Bcero
1 DBOIONUS U METO/IbI €€ N3YUEHMUSI 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHuii 00 IBOIIONNUN 1 bubmuoreka [JOK
https://m.eds00.ru/863e9570
3 MUKpO3BOTIOIHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle
4 [Tomynsmus Kak 3ieMeHTapHas eMHUIA BUJIa U dBOIOIMU. JlaboparopHas 1 bu6mmoreka [IOK
padota Ne 1 «CpaBHeHHUE BUJIOB 10 MOP(HOJIOTHIECKOMY KPUTEPUIO» https://m.eds00.ru/863e99c6
5 JIBuokyIiue cuibl (37eMeHTapHbIe (PaKTOPBI) IBOJTIOLUN 1 bubnnoreka [JOK
https://m.edsoo.ru/863e9da4
6 EctectBennbIit oT00p 1 ero Gpopmbl 1 bubnuotexa [JOK
https://m.eds00.ru/863e9ed0
7 Pe3ynbTathl 3BOIIOIUEU: TPUCTIOCOOIEHHOCTh OPTaHU3MOB U BU1000pa30BaHHeE. 1 bubnunoreka [JOK
Jlabopatopras padora Ne 2 «OnucaHue MpUCIOCOOIEHHOCTH OPTaHU3Ma U €€ https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOTO XapaKkTepay»
8 HanpasiieHust 1 myTH MaKkpOdIBOJIIOLIMH 1 bu6nuorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOIIONNN 1
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus 1
11 ['unoTre3sl MPOUCXOKIAECHUS KU3HH Ha 3eMile 1 bubnnorexka [HJOK
https://m.edso0.ru/863ea5a6
12 Pa3BuTHe *u3HM Ha 3eMJie 110 3paM U [epuoiam 1 bubnuorexa [IOK
https://m.edso0.ru/863eat6be
13 OCHOBHBIE 3TaIbl HBOJIFOIIUN PACTUTEIBHOTO U JKUBOTHOTO Mupa. [IpakTrdeckas 1 bubnnoreka [JOK

pa60Ta Ne 1 ((HSy‘-ICHI/IC HCKOIMa€MbIX OCTAaTKOB paCTeHI/Iﬁ " )KUBOTHBIX B
KOJIJICKIHAX >

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863ea20e
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14 CoBpeMeHHas CHCTeMa OPTaHUYEeCKOT0 MUpPa bubmuoreka [JOK
https://m.edsoo.ru/863ea48e
15 DBOJIIONMS YeJIOBEKa (aHTPOTIOTEHE3) bubmuoreka [JOK
https://m.edso0.ru/863eac2c
16 JBmokymiue cuibl (PakTophl) aHTPOMOTeHE3a bubnmoreka [JOK
https://m.edsoo.ru/863ead44
17 OcHOBHbIE CTaIUU 3BOJIOLUHU YeJIOBEeKa
18 UYenoBeyeckue pachkl U NPUPOIHBIC Al TAIMN YEJIOBEKA bu6mmoreka [JOK
https://m.edsoo.ru/863eaea2
19 PesepBHEIit ypok. O600IeHHE 110 TeMe «BO3HUKHOBEHHE U PAa3BUTHUE KU3HH Ha
3emien
20 OKoJorus Kak HayKa
21 Cpenpl 0OuTaHus U SKONIOTHYecKre GaKkTOphbl bubnnoreka [JOK
https://m.edsoo.ru/863eafec
22 Abuotnueckue dakropsl. JlaboparopHas padora Ne 3. «Mopomornueckne bubmmorexa [IOK
0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT oOuTaHus». JlabopaTopHas pabora Ne 4, https://m.edso0.ru/863eb10e
«BnusiHEE cBETa HA POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
23 buotnueckue paxTopsl bubnnorexa [JOK
https://m.eds00.ru/863eb348
24 DKOJOTHYECKHE XapaKTepUCTHKH nomysiuu. [Ipaktuueckas padora Ne 2
«IIoaCYET IOTHOCTH MOIYJISILIUI PA3HBIX BUJIOB PACTCHUIN»
25 CooOuiecTBa OpraHu3MOB — OHOLIEHO3 bubnnorexa [JOK
https://m.edso00.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubnunoreka [JOK
https://m.eds00.ru/863eb46a
27 OcHOBHbIE MOKa3aTeNIN IKOCUCTEMBI. DKoJIornyeckue nupamusl. CBoiCTBa bubnnorexa [JOK
skocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 IIpupoaHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanbHas sxocucTeMa 3eMiu bubnuorexa [IOK

https://m.edso0.ru/863ebb5e



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
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

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI 1 bubmuoreka [JOK
https://m.edso00.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emiaun 1
33 CocyniecTBOBaHHE TPUPOJIBI M YEIOBEYECCTBA 1 bubnmoreka [JOK
https://m.edsoo.ru/863ebale
34 PesepBHelit ypok. O600menne Tembl «Co00IIecTBa U SKOJIOTUISCKUE CHCTEMBI» 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

YUYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* buonorus, 10 xknacc/ [Tonomapéra M.H., Kopuunosa O.A., Jlomwmmna T.E.;
nof penakiuei [Tonomapéroit 1.H., O61mecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®»; AkunoHepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

* buonorwus, 11 xknacc/ Ilonomapésa U.H., Kopamnosa O.A., Jlomwmnaa T.E. u
npyrue; nox peaakuuei [lonomapépoit M.H., O01iecTBO ¢ orpaHu4eHHON
otBeTcTBEHHOCTHIO M3narensckuil nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3aatenbeTBo «IIpocBemenne»

[Topran "Enunoe coxepxanne odopazoBanus” https://edsoo.ru

bubaroreka [{OK https://edsoo0.ru/meronndyeckue-marepuaiby/
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. Uadopmanunonnas cucrema ®I'MC "Mos mkona" https://myschool.edu.ru

2. [Moptan "Enunoe coneprxanne obpazosanus” https://edsoo.ru

3. bubmumoreka I1OK https://edsoo.ru/meroanueckue-marepraibl/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Uudopmanuonnas cucrema ®I'MC "Mos mkona" https://myschool.edu.ru

2. [Mopran "NeEnunoe conepskanne odpazoanus" https://edsoo.ru3. bubanoreka
[IOK https://eds00.ru/mMeTonnyeckue-maTepraby/
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