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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buonorusn»  coctaBwiIM: KoHIentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MMO3HAHUU KUBOM MPHUPOJABI U 00ECTICUeHUN
CYIIIECTBOBAHMSI YesoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T NpeacTaBIeHHWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAHWS H Pa3BUTHS OOYYaIOIMIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopeleieHue 1o pa3iejiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4eToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JOTHKH 00pa30BaTeIHLHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMmme mo OuoJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHLHOM
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJOTMYECKOr0 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YpPOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
IPOCMATPUBACTCA HAIMpPABICHHOCTh Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze >XKM3HM U OEpEeKHbIM OTHOILIEHHUEM K OKpYXarollel NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHWM O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTCKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OWOJIOTHH YJEICHO BHHMAaHWE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUUN B TTOBCETHEBHOM JKU3HU JJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMII YETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
IEJIeCO00Pa3HOTO TOBEACHUS B OKpY)KAIOIIEW TNPUPOTHOM Cpene, aHamm3a
BIIUSHUAS XO3SUCTBEHHOW ACATCIBPHOCTH YEJIOBEKa HAa COCTOSHHUE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MMPUKIIATHON HAMPABICHHOCTH
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yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs
YCIIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3aau IMKOJILHOTO OHOJOTHYECKOTrO
oOpa3oBaHus, KoTopas mpennonaraer (GopMuUpoBaHHE Yy  OOydarouIuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUSI O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSL  JJIs:  TIO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro obpasa
YKU3HH, IKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIIICHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3HaueHrne GMOIOTUSI UMEET TAKXKE ISl PEUICHHS] BOCTIUTATENBHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaronuxcs. M3ydenne 6momorun odecneynBaeT yciaoBus s (pOpMUpOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MIPEICTABJIICHUSIMHU U3 IPYTUX YICOHBIX MPEIMETOB, B YaCTHOCTH, (PH3UKH, XUMUHU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHUH Y4eOHOTO IMpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJCpKaHUs, TMPEACTaBICHHOT0O B Iporpamme IIo
OHnoNIOTHN.

OT60p coxaepkanus yueOHoOro npenmera «buosnorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPa3HOTO MOJX0Jla, B COOTBETCTBHM C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dbopmupoBaHus OOIIEH KyJIbTYphI, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
JKU3HU U TPaKTUUYECKoM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIyKaT OCHOBOM st GOpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX  T'yMaHU3aIUU
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cCOACpXaHUS y4yeOHOro Marepuajia B MPOTPaMMe I10
OMOJIOTHM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICTICHBI CIICAYIONINE COJepKaTeIbHbIe TUHUH: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
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Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCITIOJIB30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JEHCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OHMOJOTHYECKHX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIYKAIIUX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopmHpoBaHrUE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalld3a JaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, MW U MOAXOJOB K M3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa JKMBOW IPUPOABI HAa OCHOBAaHWM 3HAHUM M OIBITA, IOJIYYEHHBIX IPH
M3yYEeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU TSI
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero o6pasoBanus «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
COCTaB NMpeaMeTHOH o0nacTu « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTcs 68 wacos: B 2023-2024 y.r. B 10 knacce — 34 yaca (1 yac B Hezenio),B
2024-2025 y.r. B 11 xnacce — 34 gaca (1 gac B Heeio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HaHUS KUBOM IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONTMCaHNE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktrnueckass padora Ne 1. «Jcrmosb3oBaHME pas3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosorun. OTinuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOoOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JdeMoHCTpauu:

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

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BeHleCTB B KieTke. [logmepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
He3ameHnMmble M 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



®depmentsl — Ouonormdeckue Karaimm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. ButamuHsbl
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeITo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne nu pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oellka.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSI PACTUTEIIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoknenne MUTOXOHIpUN u TacTua. Bunbl minactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuupl u cxemsl: «llepuoanueckas TabiMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «brocunTtes 0enka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl
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AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHUE KUBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEIACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopuas pabora Ne 2. «lM3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUx
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabor3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiii. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAILCHUN SHEPTUHU B KIIETKE.

®orocunTte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCUHTE3UpYIolue OakTepun. 3HAYECHUE XEMOCUHTE3a JIs
JKU3HU Ha 3eMJIE.

DHepreTruecknii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['muxonu3. bpoxkenwe u ero Buabl. KuUCIOpPOIHOE OKHUCJIEHUE, WU KJIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetmyeckoil uHpoOpManuu B KIETKE. | @HETHMUECKHH KOJ W €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BMUY) — Bo3Oyautens CIIM/la.
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OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue 1 PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHHe KIETKu», MOJenb cTpykTypsl JIHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuii CMBICT MUTO3A.

[Tporpammupyemast rubesnb KJISTKH — aromTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HaAUECHUE JJIS1 CEJIEKIUH.

[TosoBo€ pa3MHOKEHUE, €TO0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

["ameTtorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBBIe >Kee3bl: CEMEHHUKH U SUYHUKU. OOpa3oBaHuE W pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
ITaprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. TuUIb
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BLIBATH BPOXKIEHHBIC
YpOICTBa.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUl», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4eoBeKa», «OCHOBHBIEC CTAAUN OHTOTEHE3a».

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CrniepmaTo30uapbl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKa MIeKonuTaromero», «Kapuoknunes B KIETKaxX
KOpEIlIKa JIyKa», MArHUTHAas MOJENb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencCTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKU. Poibs nuTosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBbIE TI'€HETUYECKUE
noHATHsA. ['eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuiHoe CKpelMBaHue. 3akOH €IMHO-00pa3us THOPHUIOB IEPBOTO
nokoyieHus. IlpaBuino JOMHHUPOBAaHMS. 3aKOH PAaCUICIUICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30BaHne aHaATM3UPYIONIETO CKPEIIUBAHMS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. [ eHeTnYecKue KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omMorametrHeie M rereporaMeTHbie oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

W3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KauyECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (pakToOpBbl.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHYCCKNM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11{P-anamm3a. HacmencTtBenansie 3a00JIcBaHUS 4YEIIOBEKA: TE€HHBIC OOJIC3HU,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuud. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETUKH B MIPEJOTBPAIICHUY U JICYCHUU TeHETUYECKUX 3a00JICBAaHUM YeI0BeKa.

JemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmupt u  cxembl:  «MOHOTMOPUAHOE  CKpEIIUBAaHUE U €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpellMBaHHEY,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meiio3»,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HAaCJEHOBAaHUS,
CUEIUICHHOTO ¢ mnoyiom», «KapuoTumnbl uyenmoBeka © KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpymni KpoBuw», «MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoAeNU-aMIIUKaU «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomuHupoBaHuey, «urubpuanoe ckpeniuBanue», «llepekpéct
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XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(b OpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30(uiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJIW3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuenue H. WM. BaBuioBa 0 1eHTpaX NPOUCXOXKJCHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BInM3KopoACTBEHHOE
cCKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHWE YHUCTBHIX JUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHT.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
NOJIyYEHUE TOJMIUIONIOB. JIOCTHIKEHHs CEJIEKUMU pPAcCTeHWil, >KMUBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Dkoyioruyeckue M dtuyeckue  npodmemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJI0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.
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JlabopaTtopHble M mpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHbIE METOJBI M JOCTH)KEHHS CEJEKIMH PAacTeHUHl H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO depmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOpUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

13



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycraHaBIMBalOTCS TpPeOOBaHUSA K pe3yibTaTaM
OCBOCHHMSA OOy4alomMMHUCS TPOrpaMM cpefaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IpaXXJ1aHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHUI0, HajJu4yhe MOTHUBaMM K OOy4YeHHI0  OHOJOoruw,
I[eJICHANpPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTUYECKOTO O00pa3oBaHus, HAJIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUUTaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IIPUHSATHIMA B OOIIECTBE NpaBUJIaMHU M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3alli OCHOBHBIX HaIlpaBJICHUN
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS
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c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYI[MOHHBIX MpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOTO BBINIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunoi, ropaoctu 3a CBOM Kpail, CBOO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM HPHUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHHUE K CBOUM POJUTENSAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

15



ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHUE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOTO JI1ATONOTyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quuueckas
aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodheccCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJIEACTBUM Jid
OKPYKaroUIEn Cpebl;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHWST W yMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
OPUPOJIOTIOIB30BaHUEM  (COONIIOJIEHUE  MpaBWJ  MOBENEHUS B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);
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AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUYECKOMN IESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMUTATEIIbCKOW KYJIBTYpPbl KakK CpeIICTBa
B3aMMOJICHCTBHUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIILJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU /JII COBPEMEHHOM UMBHIM3ALUU:
oOecrieuyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEH BBIX0J1a U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
NOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPpaMOTHOCTH oOydarommxcs, (GpopmupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

IMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIsl aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIMNXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTh OCYUIECTBIATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCT NHANBUAYAJIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM 1O OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEUU(PUKY METOJOB TO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHUE, MPOLECC,
CUCTEMA, Hay4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HAaONMIOJIEHHe,  HM3MEpPEHHe, HKCIEPUMEHT W JAPYTHX),
yHUBEpCalbHbIe Y4eOHbIC JEWCTBUS (IIO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIMM OOYYaloOlIUXCsi, CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYECKAE 3HAHWS W yHUBEpCaJbHbIC yYCOHBIC JCHCTBUS B
MMO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (DOPMYJIMpPOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC NMPU3HAKH, YCTaHABIMBATh
CBSI3M C IPYTUMH TTOHSTHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSTH CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIINEHUN B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a
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TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

paspabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJIBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTyMEHTHI JJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJadd  pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh
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UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh PAa3JIUYHBIE METOJIbI MPU TIOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUST yU4eOHBIX
3a1ady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
Oouonornueckoi HHPopMaIu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManuen: NPUMEHATh XUMHUYECKHE, (uU3MUeckue Hu
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJaJE€Th  HABbIKAMU  pacloO3HaBaHHWA U 3allUThl  HUH(pOpMalMH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgilajeHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHU JAeHCTBUSMM:

1) o0mmennme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCYy>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBIMOJHEHMsS MpeasiaraeMon
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaThb HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
paboThI IpU pelieHuH OUOIOTHUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PELICHUHU Y4eOHOM 3a1auu;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWCTBHM C Yy4y€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;
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OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenenarh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIUsIX, POSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIsl BBISABICHUS MPOOJIEM M HX
pEIIeHMs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEIIBHO OCYILECTBIIATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPyAULUU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIAJCTh HABBIKAMM  IO3HABATENbHONM  pedJeKkcud KaKk  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsl OLEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHIKEHHIO;
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NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ OuoJsorueil. B mporpamme mnpeameTHbIC
pe3yabTaThl MPEACTABIICHBI MO TOJIaM 00yUYCHHS.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
KJlacce NOTKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJIEPKAHUE OMOJIOTHYECKUX TEPMUHOB W TOHSATHI:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BeEIIeCTB U TMpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOperyJsius), ypOBHEBasi OpraHu3aIlis KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YyMEHHUE Wu3JIaratb OWOJIOTHYECKHE TeopuH (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOTO MO3HAHUs B OMOJIOTHH: HAOMIOACHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBIICHHUM, OpPraHU3alMsl U MNPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy WCCICIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX
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pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, HWHAMBUAYAJIBHOIO pAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJIyYE€HHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPYXKaroLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacCJIeI0BAaHUE, COCTaBJIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcCJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATH HH(OPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
0000611ast 6uoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» 6 11
Kjacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJOTHH B CUCTEME HAYyUYHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMKYIIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,
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IKOCHCTEMa, TMPOJAYLEHThI, KOHCYMEHTBI, pEAYLUEHThl, LEeNu MUTaHu,
AKOJIOTHYECKas TpamMua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtea K. M. baspa, depenoBaHusi TJIaBHBIX HAaINpaBICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEIENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpOBEACHUE
OMOJIOTMYECKOTO  JIKCIIEPUMEHTA,  BBIIABIKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOIyUYCHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJIALNWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOIEHHOCTU
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa JHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKpPYXaIOIUX JOJeH, COOMI0IEHUS HOPM IPaMOTHOIO MOBEICHUS B OKPYXKarolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTHH JIJIs1 pallMOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
NepeHoca BeIeCTB U SHEPTUH B dKOocUcTeMax (LIeNU MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

HaumenoBanue pa3jaesioB
H TeM MPOrpaMmbl

buonorus kak Hayka

JKuBble cucTeMnl U UX OopraHu3anusa

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

PasMmuOXeHUE U WHIUBUAYAJIIBHOC PA3BUTHUC
OpraHnu3MoB

HacnencTBeHHOCTh M H3MEHUUBOCTD
OpraHnu3MoB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTHHI

PesepBHOE Bpems

KoaunuecTBO 4acoB

Bcero

DJIEKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

KoHnTtpoJbHbie
padoThI

25

IIpakTHYeckue
padoThI

0.5

1.5

bubmnoreka IIOK
https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
https://m.edsoo.ru/7f41c292
bu6nuorexa [IOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
bu6nuorexa [IOK
https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
https://m.edso0.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
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
Ne
o/ Tema ypoka

buonorus B cucteme HayK.
I[I/IaFHOCTI/I‘ICCKaSI pa60Ta.

Metobl TO3HAHUS KUBOU
npupojsl. [IpakTrdeckas padora Ne
1 «Mcnosb30BaHUE pa3IuyHbIX
METO/I0B IIPU U3YYEHUHU
OMOJIOTTYECKUX 00BHEKTOBY

buonornyeckue CUCTCMBEI,
MMponeCChbl U UX U3YUYCHUC

XUMHYECKHH cOCTaB KiIeTKkU. Bomxa
Y MUHEpaJIbHBIE COIN

benku. CoctaB u cTpoeHue 06eIKoB

depMeHThI — OHOJIOTHYECKHE
KaTanuzaropsl. JlaboparopHast
pabota Ne 1 «M3yuyenue
KaTaJUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha TpUMepe aMHIIa3bl
WJTH KaTajasbl)»

VYraesoanl. JIumumsl

KoaudecTBO 9acoB

Bcero

KonTposabHbie

padoThI

27

IIpakTn4yeckue
padoTshI

0.5

0.5

JlaTa

H3yYeHUsI
10a

07.09

14.09

21.09

28.09

05.10

12.10

19.10

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a

bubmuorexa [JOK
https://m.edso0.ru/863e6122

bu6nmoreka [JOK
https://m.eds00.ru/863e6564
bu6mmoreka [IOK
https://m.edso00.ru/863e674e
bu6nmoreka [JOK
https://m.eds00.ru/863e6b72

bu6mmoreka [JOK
https://m.edso0.ru/863e6hb72

bu6mmoreka [JOK


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

10

11

12

13

14

15

HyxnennoBeie kuciotel. ATO

Hcropus u meTonbl n3y4eHus
kieTku. Kinerounas teopust

KieTka xak nenoctHas Xusas
cucremMa

CtpoeHue 3yKapuoTHUIeCKOi
kneTku. JlabopaTopHas pabota No 2
«M3yueHue cTpoeHUs KIIETOK
pacTeHuil, )KUBOTHBIX, TPHOOB H
OaxTepuii o1 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIpEnapaTax u ux
OTIHCAHHE»

OOMeH BEIEeCTB UM META0OIIN3M.
DHepreTu4ecKuii 0OMeH

dorocuHTE3. XEMOCHHTES.

KonTponbnas pabora Nel no
TeMaM: XUMHYECKHI COCTaB U
CTPOCHHE KIIETKH,
KuzHenesaTenbHOCTh KICTKH.

AHanu3 k/p. JKU3HEHHBIN ITUKIT
KJIeTKU. [lenenne kineTku. MuTos.
JlaGopaTtopnast pabota Ne 3
«Habmnrogenne MuTo3a B KJIeTKax
KOHYHKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

28

0.5

0.5

26.10

09.11

16.11

23.11

30.11

07.12

14.12

21.12

https://m.eds00.ru/863e6870

bu6mmoreka [IOK
https://m.edso0.ru/863e6d5c
bubmuorexa [JOK
https://m.edso00.ru/863e6e88

bubmuorexa [JOK
https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

bubmuorexa [JOK
https://m.eds00.ru/863e766¢

bu6nmoreka [JOK
https://m.eds00.ru/863e7c98

bu6mmorexa [IOK
https://m.edso0.ru/863e7aae

bu6mmorexa [IOK
https://m.edso0.ru/863e7dc4



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
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

24

25

Buocunres 0enka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsmus — OnocuHTE3 OelKa

Hexnerounsie ¢hopmbl )KU3HH —
BUPYCBHI

DopmBbl pa3MHOKEHHUSI OPTraHU3MOB

Meiios

OO0pa3zoBaHue 1 pa3BUTHE MOJOBBIX
kJj1eToK. OmIoJ0TBOpEHHE.
JlaGopatopHas pabota Ne 4
«M3ydyeHue cTpoeHHsl MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

I/IHI[I/IBI/II[yaJ'IBHOC Pa3sBUTHUC
OpTraHnu3MOB

I'enetnka — Hayka o
HACJIEICTBEHHOCTHU U
U3MEHUYNUBOCTH

3aKOHOMEPHOCTH HaCJIEAOBaHUS
MPU3HAKOB. MOHOTHOpHIHOE
CKpEIINBAHHE

JurubpunHoe ckpenuBaHue.
3aK0H HE3aBUCUMOTO
HacJIeI0BaHMS IPU3HAKOB

29

0.5

28.12

11.01

18.01

25.01

01.02

08.02

15.02

22.02

29.02

07.03

bubmuorexa [JOK
https://m.edso00.ru/863e796e
bu6mmoreka [IOK
https://m.edso00.ru/863e796e
bubmuorexa [JOK
https://m.edso00.ru/863e7540
bu6mmoreka [IOK
https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
bubmuorexa [JOK
https://m.edso0.ru/863e7f4a

bu6nmoreka [JOK
https://m.edso0.ru/863e81b6

bu6nmoreka [JOK
https://m.eds00.ru/863e8436

bu6mmorexa [IOK
https://m.edsoo0.ru/863e86f2

bu6mmorexa [IOK
https://m.edso0.ru/863e8878

bubmuorexa [JOK
https://m.eds00.ru/863e89a4



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
https://m.edsoo.ru/863e89a4

26

27

28

29

30

31

32

CremieHHOE HAcIeI0BaHHUE
npu3HakoB. JlabopaTtopHas pabota
Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHMS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTaxy»

I'enetuka nona. Hacinenosauue
HpI/IBHaKOB, CHCINNICHHBIX C ITOJIOM

N3menunBocts. Henacnencreennas
M3MEHYMBOCTb. JIJabopaTopHas
pabora Ne 6. U3yuenue
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH,
IIOCTPOEHKE BapHaLlMOHHOTO psiaa
1 BapUAILMOHHOW KPUBOW»

Hacnencrsennas n3MeHYHBOCTE.
JlaGopaTtopnast pabota No 7.
«AHanmu3 MyTauui y 1po30¢uisl
Ha TOTOBBIX MHUKPOTIpEIIapaTax»

I'enernka yenoseka. PesepBHbIN
ypok. O0001IeH e 110 TeMe
«HacnencTBeHHOCTD U
M3MEHYUBOCTbh OPTaHU3MOB

KonrponsHas padora Ne2 o
temaMm: Pa3MHOXXeHHE U
WHAUBUYaJIbHOE pa3BUTHE
opranu3moB, HaciaeacTBeHHOCTh 1
M3MEHYUBOCTH OPTaHU3MOB.

Amnanus k/p. Cenekuus Kak HayKa 1 1

30

0.5

0.5

0.5

14.03

28.03

04.04

11.04

18.04

25.04

02.05

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

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

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

bu6mmorexa [IOK
https://m.edso0.ru/863e8efe

bu6mmorexa [IOK
https://m.edso0.ru/863e8d78

bu6mmoreka [JOK
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nporecc

MeToabl U JOCTHIKEHHUS CEIEKIINU

33

paCTCHI/Iﬁ M )KNBOTHBIX.

buorexHoorusa kak oTpaciib

IIPOU3BO/CTBA.
OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

33

IosscHUTEIBbHAA 3aAIIMCKA

KJIacC Bcero no miany W3MEHEHUS WUTOTO
10a 34 33
16 16
18 09.05 17

31

16.05

https://m.edso0.ru/863e9214

bu6mmoreka [IOK
https://m.edso0.ru/863e9214
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IHOYPOYHOE IINTAHUPOBAHHUE

10 b KIIACC
No KonuyecTBo yacos Jara DJIeKTpOoHHbIe HU(pPOBbIE
, Tema ypoxa KontposabHubie | IIpakTuyeckue o0pasoBaTejbHbIe
n/n Bcero U3YYeHHS
padoThbI padoTbI 106 pecypchl
buonorus B cucreme Hayk Bubmiorexa LIOK
1 JlarHocTieckas pa 60;; ' 1 05.09 https://m.edso0.ru/863e6122
P ’ https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOU
2 | Voo g |1 05 1209 | PrbmoremloK
P ' ' https://m.eds00.ru/863e6122
METO/IOB MPU U3yYEHUU
OMOJIOrMYECKUX OOBEKTOBY
buonornyeckue CUCTEMBI, bu6nmoreka [JOK
3 1 19.09
MIPOIIECCHI U MX M3YYEHHE https://m.edso0.ru/863e6564
XuMU4YeCcKuil cocTaB KiIeTku. Boma bu6mmoreka [IOK
4 1 26.09
Y MUHEpaJIbHbIE COJIU https://m.edso0.ru/863e674e
bu6mmorexa [IOK
b . 1 A
5 enku. CocTaB U CTPOCHHE OCIIKOB 03.10 https://m.eds00.ru/863e6072
depMeHThI — OHOJIOTHYECKHE
6 Karanusaropsl. JlaboparopHas 1 05 10.10 bubnuoreka [IOK
pabora Ne 1 «M3yuenue ' ' https://m.edso0.ru/863e6b72
KaTAIUTUYECKOU aKTUBHOCTH
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(dhepMeHTOB (Ha MpUMepe aMUIIa3hl
WJTU KaTajasbl)»

bu6mmoreka [IOK
! Yraesonet. Jmmiet 1710 https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxnennosbie kucnotsl. ATO 24.10 https://m.eds0o.ru/863e6d5¢
9 Hcropus u MmeTo bl U3yd4eHHs 07.11 bubnnorexa [HOK
kietku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nienocrnas »upas 1411
cucTema
CrpoeHnue 3yKapuoTUYECKOn
knetku. JlabopaTopHas padora Ne 2
«M3yueHune cTpoeHHs KIETOK bubnuoreka [IOK
11 pacTeHu, )KUBOTHBIX, TPHOOB U 0.5 21.11 https://m.eds00.ru/863e6ff0
OaKTepHii 1Mo MUKPOCKOITOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOITperapaTax u ux
OITMCAHUE
12 OOMeH BelecTB WU META00IH3M. 98.11 bubmuorexa [JOK
DHepreTHyecKuii 0OMeH https://m.edso0.ru/863e766¢
bu6nmoreka [JOK
13 dorocuHTe3. XEeMOCHHTE3. 05.12 https://m.eds00.ru/863e7c98
Kontponbnas padota No2 1o
TeMaM: Pa3MHOxeHue u
14 WHJIMBHU1yaJIbHOE Pa3BUTHE 12.12 bubmorexa HOK
https://m.edso0.ru/863e7aae
opranu3moB, HaciencTBeHHOCTh U
W3MEHYUBOCTH OPTaHU3MOB.
15 Ananus x/p. JKu3HeHHbIN UK 0.5 19.12 bubnnorexka [JOK
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KJIETKH. [lenenne kineTku. MuTos.
Jlaboparopuas pabora Ne 3
«HabnroieHne MUTO3a B KJIETKaX
KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpPOIpenapaTax»

https://m.edso0.ru/863e7dc4

16 buocuntes Oenka. Peakimst 26.12 bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpancnsus — OnocuHTe3 Oenka 09.01 https://m.edsoo.ru/863e796e
18 Heknerounsie popMbI )KH3HU — 16.01 bubnnoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 dopmbl pa3MHOKEHHSI OPraHIU3MOB 23.01 https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnnorexa [IOK
20 Meiios 30.01 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaGoparopHas pabora Ne 4 05 06.02 bubnnoreka [JOK
«3yueHne cTPOCHUS MOJOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»»
99 WNHnnBunyansHOE pa3BUTHE 13.02 bubnnorexka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 Hacne;[CTBeHHogTKI/I Hu 20.02 bubmorexa HOK

N3MCHYMNBOCTH

https://m.edso0.ru/863e8612

34



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

3aKOHOMEPHOCTU HACEAOBaHUS

bubmuorexa [JOK

24 .M 27.02
NPU3HAKOB. MOHOIHOPHIHOE https://m.edso0.ru/863e8878
CKpEeLIMBaHHE
25 ?If%p:sﬂ: omoro 05.03 bubmorexa [IOK
H HE3aBHCHUMOT .
aro https://m.edso0.ru/863e89a4
HaCJIeI0BaHMs ITPU3HAKOB
CueruieHHOE HacJIeI0OBaHUE
npusHakoB. JlaboparopHas padora
26 Ne 5 «M3yuenue pe3ynbTaTtoB 05 12.03 bubnnorexa [HOK
MOHOTHOPH/IHOTO U JUTHOPUIHOTO ' ' https://m.edso0.ru/863e8c60
CKpeUIMBaHus y Apo30(uiIsl Ha
TOTOBBIX MHKPOIpErapaTax»»
I'enernka nmona. HacnenoBanue bu6mmoreka [IOK
97 26.03
MIPU3HAKOB, CIIEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
W3menunBocts. Henacnencreennas
U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. zydyenue bubnnoreka [JOK
28 . 0.5 02.04
MO (PUKAITMOHHO W3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BapHAIMOHHOTO Psizia
Y BApUALIMOHHON KPUBOI
HacnencrBeHHast ©3MEHYMBOCTbD.
JlabopaTtopHnas padota Ne 7. bubnuorexa [JOK
29 . 0.5 09.04
«AHanu3 MyTalui y 1po30Qubl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOIIPETIapaTax»
I'enetuka yenoseka. PesepBHbIi
30 ypok. O6o01IeHue mo Teme 16.04 bubnmoreka [JOK

«HacnencTBeHHOCTD U
W3MEHYMBOCTH OPTaHU3MOB)Y

https://m.edso0.ru/863e8d78
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KonrtponsHas padora Ne2 o
TemMaM: Pa3sMHOXXeHue u

31 UHIUBUAYAIBHOE pa3BUTHE 23.04
opranu3MoB, HacieacTBeHHOCTh U
W3MEHUYHUBOCTH OPTaHU3MOB.

39 Anamu3 k/p. Ceneknus Kak HayKa U 1 30.04 bubmmoreka [JOK
poIece https://m.edso00.ru/863e9214

33 MeTtonnl 1 DOCTHXKEHUS CEJIEKITUN 1 07.05 bu6mmoreka [JOK
pacTeHUi U YKUBOTHBIX. https://m.edso0.ru/863e9214
buoTexHonorus kak orpacib bubmorexa LIOK

34 1 14.05 https://m.edso0.ru/863e9214
MPOU3BOJICTBA.

OBIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus, / [Taceunuk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AxkmuonepHoe oOmectBo  «M3maTenscTBo
«ITpocsenienue»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.ITumenoB A.B. Ypoxku 6uonoruu 10-11 knacc-Spocnasib: Akagemus
passutns, 2016.

2. «O0mas ouonorusi», JI.I1. AnacracoBa: unaktudyeckuii matepuai.- M.:
«BenTana-I'pad»,2017.

3. buonorusa. Hecrannaptasie ypoku. JI.b.IToany6nas.- Bonrorpan, 2017.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/ — Poccuiickas >nekTpoHHas IIKOJIA;

https://sferum.ru/?p=start — Cdepym — obpazoBarenbHas rmiargopma;

https://edsoo.ru/Razdel_v_razrabotke.htm — emuHOE coaepkaHue o0OIIETO
oOpa3zoBaHus
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