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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbpl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EeOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero o6pasoBanus B Poccuiickoit dDexneparuu, a Takke IOJOXKEHUS O
cnenuuke OMOIOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmecTBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TI0O OHOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouonoruu AaéT TpPENCTaBICHHE O UEIIX, 00 oOmei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasienaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUEOHOro Marepuana ¢ y4€ToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 0Opa3oBaTEIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nporpaMmme 1o OuOJIOTMH TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHusi B (OPMHPOBAHHM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeSATEeIbHOCTH/YUEOHBIX JEHCTBUM OOYydYaloIMXCd MO OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo Ouosorum (10 kmacc, 0a30BbIi ypOBEHb) pean30BaH
INPUHIMI TPEEMCTBEHHOCTH B M3yYE€HUHM OHOJOruM, Ojaronaps 4eMy B HeW
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpYXalolled NpUpOIHON cpene.
[TosTOMy Hapsay ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEIHEBHOM JKU3HU JJIsI PEUICHUS PUKIIAIHBIX 3a7a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1[eJIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaim3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOAHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HAITPABIEHHOCTH
ydueOHoro npeamera «buosiorus» MpoaUKTOBaAaHO HEOOXOIAUMOCTHIO 0OeCTIeUeHUs



YCIIOBUH ISl pEIICHUs] OJJHOM U3 aKTyaJlbHBIX 3aau IIKOJILHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIONIMXCSA MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenue 6uosornn oOecreynBaeT yciaoBUs sl (pOpMUPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJIHON cpejie, BOCTpEOOBAHHBIC B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPUPOIBI, O €€ YPOBHEBON OpraHU3alluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CuUcTeMa M MHOTooOpa3ue OpPraHMYECKOTO MHUpPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allud JKUBBIX CHUCTEM pa3HOr0 paHra MW MOPUOOpPETEeHUE yMEHUM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00ECIICUMBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ayu:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YYEHHUIO YKUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONbITA, IMOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 1151 (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpazoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBogurcs B 10 wmacce — 34 waca (1 9ac B HeJCNO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHUM COBPEMEHHOW HAy4YHOM KApTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. BuTamuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTos03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas kuBas cucrtemMa. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOKapuoTHUecKol kineTku. Knetounas crenka Oakrtepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbl OeNKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsiil. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl DSHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanusi reHeTudeckoil MH@poOpManuu B KIETKE. [ €HETHYECKHUid KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpychl. Uctopust oTkpeitust Bupycos (. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenne U pyHKIMOHUpPOBaHUE reHay, «CuHTe3 Oenka», « eHeTH4ecKuil Koay,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Moaenb cTpykTypsl JJTHK.

Tema 5. PazmMHOXkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHEe3). OMOpHOHAIBbHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPUOHAJIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYMHOYHOE). BnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKECHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuino JOMHUHUPOBAaHMS. 3aKOH PACHICIUICHUSI MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpane. Mcrnonb30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTU. [ eHETHUECKUEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JCUCHUS TEHETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Meiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON U MHUKpompemnapar «Jpo3zoduia» (HOopMa, MyTaluu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabota Ne 6. «/3yueHne MoanpUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHantHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHXKEHUS CEJIEKLHUH PACTEeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpEACIICHUI0, HalW4yde MOTHUBAIlMU K  OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM M BOCHHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUA, PpA3BUTHUS BHYTPEHHEW TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opuposic U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUaIOIIEeToCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHONIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo1oB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJI HMHIWBUIYaTbHOTO U  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTePCTBAa, TPYI0JIt00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pearn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIeCTBa, B IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MPoOIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPECypCHble  MPOOJIEMbl  pa3BUTHUS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHMOJOTUYECKUX 3HAHUN B IEIAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHHUS MHUPOBO33PEHUS OOyYAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) O0IIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTeMa, Hay4YHbIN (aKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCeNoBaHne,  HAOMIOEeHHWe, HW3MEpPeHHE, OKCICPUMEHT ©  APYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPAaMOTHOCTH W  CONMAJBLHOM KOMIIETEHIIMH OOYyYaloIIHUXCs, CIIOCOOHOCTH
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeranpenMeTHbIe pe3yJbTaTbl OCBOCHHS IIPOTPAMMbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaajaenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJLHBLIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENCIATh 1ETU JeATeTLHOCTH, 3a]aBas TapaMmMeTpbl W KPUTEPHUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TIOHATHUS Il 0OBSICHEHUS (PaKTOB M SIBIICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/IETbLHBIE CpencTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  Pa3HOrO0  pOAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUN ACATENBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJIBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACSITEIBHOCTH 110 IOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHbIM MOUCK IepeHoca CPEeACTB M CHOCcOo00B
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpEjiararb OPUTrMHAJIBHBIE MOJAXOJbI U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3HpPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor mHGOPMAIMU, HEOOXOUMOM ISl BBIMOJHEHUST YUeOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopmaruu (CxeMbl, rpauku, TuarpaMMbl, TaOIHUIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOO0peBHATYypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHUKAIIMK BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, MTOHUMAThH
HaMEpEHUSs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW ¥ WHAWBUAYAJILHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B PA3IUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIA BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  pEIICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIAaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATE CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENbHBIX TMPOLIECCOB, UX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSTEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JIPYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUA, YMEHUSA U CHOCOObI IEHCTBUN N0 OCBOCHHUIO, HHTEPIIPETALUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX y4E€OHBIX CHUTyallUAX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUICKUX WU
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPhIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEH BeElIeCTB U IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyssiius), YpOBHEBask OpraHu3als )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraThb OWOJIOTMYECKHE TEOpUuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJsipHOH Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTypHbIX pactenuii H. 1. BaBuioBa), onpeaensiTe rpaHUllbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOIO MO3HAHUA B OUMOJIOTUU: HAOIIOACHHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEIIMYMHAMU, OOBSICHCHHE TMOJTYYECHHBIX
pEe3yJAbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



IPOLIECCOB: OOMEHA BEILECTB W MPEBpAIICHHs] dHEPTHM B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUIS NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBSA
OKPY>KaIOILUX JIIO/IeH, COOII0EHUS] HOPM I'PaMOTHOIO MTOBEJEHUSI B OKPYKAIOLIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojorun U OMOTEXHOJIOTUA  JUIsl  PAlMOHAIBHOTO
IPUPOAOIIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKPEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MpeJCKa3aHUsl HaclIeOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMSA, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 UHPOPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/  pasjiesioB U TeM Becer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpaMMmel 0 bie padoThI ue padoTsl
pecypchbl
EHOOrS KaK bu6mmoreka [IOK
1 2 0 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
KuBble CUCTEMBI U bubmorexa LOK
2 1 0 0 https://m.edsoo.ru/7f41c2
WX OpraHu3amus 92
XuMU4ecKun bu6mmoreka [IOK
3 COCTaB U CTPOCHHE 8 1 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
KuznenesrenbHOC bubmorexa HOK
4 6 0 0 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
Pasmuoxenue u
MBIV HO® bu6mmoreka [IOK
5 Y 5 1 1 https://m.edsoo.ru/7f41c2
pasBuTHE 92
OpPTaHHU3MOB —
Hacnencrennoct bu6mmoreka [IOK
6 b U UBMEHUYUBOCTh 8 1 15 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
Cenexnus
O AHIBMOB bu6mmoreka [IOK
7 P ' 3 0 0 https://m.edso00.ru/7f41c2
OCHOBBI 9
OMOTEXHOJIOTUH —
bu6mmoreka [IOK
8 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 3 4
1O ITPOIT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB
DJIEeKTPOHHbBIE
Ne = 3 ¥ 2 uuppoBbIe
n/  Tema ypoka - = é > £ P
= S 3 =S o0pa3zoBaTe/ibHbI
|
2 = g £ S epecypebl
o @ 2 2
%z 2 = 2
bu6nuoreka [IOK
https://m.edsoo.ru/8

1 buonorus B cucreme Hayk 1 0 0 63e6122

https://m.edsoo.ru/8
63e632a

MeToanl TO3HAHUS KHUBOM

npupobl. [Ipaktuyeckas padora Ne bubnuoreka [JOK

2 1 «Mcrionbp30BaHuEe Pa3TUIHBIX 1 0 0.5  https://m.edsoo.ru/8
METOAO0B NP U3YUYCHUU 63e6122
OMOJIOTHYECKUX 00BEKTOBY

bubnnoreka IIOK
Bbuoornueckue cucTemsl,

3 1 0 0 https://m.edso00.ru/8
MPOLIECCHI U UX U3YYCHUE 6366564
XUMHUYEeCKUM cocTaB KiIeTku. Boaa bubnnorexa LIOK

4 ' 1 0 0 https://m.eds00.ru/8
1 MUHEpaJIbHBIC COTH 6366746

bu6nuoreka [IOK

5 benku. CoctaB u ctpoeHue 6eJIKoB 1 0,5 0 https://m.eds00.ru/8

63e6b72
®epMeHThl — OMOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
abota Ne 1 «M3yueHue bubnmorexa [TOK

6 p ) qu 1 0 0.5 https://m.edsoo.ru/8
KaTaJIUTHYECKON aKTHBHOCTHU 6366h72
(dbepMeHTOB (Ha mpuMepe aMHIIa3bl
WJIU KaTajasbl)»

bu6nuoreka [IOK
7 Vraesoasl. JIumuasl 1 0,5 0 https://m.edso0.ru/8

63e6870

but6mmoreka [IOK

8 Hyxneunossie kucinorsl. AT® 1 0 0 https://m.edsoo.ru/8

63e6d5c
HcTopust 1 METOIbI U3YUCHUS bubmmorexa TIOK

9 P K v 1 0 0 https://m.edso00.ru/8
kneTku. Kinerouynast Teopus 6366088

10 Knerka kak 1emoctHas xuBast 1 0 0
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https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e6b72
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CHUCTEMA

CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnast pabora Ne 2
«M3yueHue cTpoeHUs KIETOK

bu6nmoreka [IOK
https://m.edsoo.ru/8

11 pacTeHMi, KUBOTHBIX, TPUOOB U 0 0.5 63e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/8
FOTOBBIX MUKpPOIpENaparax u ux 63e716¢
OTIFICAHUE)»
bu6nmoreka [IOK
12 OOMEH BeLIECTB WX META00IN3M 0,5 0 https://m.edsoo.ru/8
63e766¢
bu6nmoreka [IOK
13 doTtocuHTE3. XEMOCHHTE3 0 0 https://m.edsoo.ru/8
63e7c98
bubnnoreka IIOK
14 DHepreTuyeckuii o0OMeH 0,5 0 https://m.edsoo.ru/8
63e7aae
JKu3HeHHbIN UK KIeTKHU. [{enenue
KIeTKd. Muto3. JlabopaTopHas bubnmnoreka HOK
15 pabota Ne 3 «HaGmroienue MuTo3a 0 0.5 https://m.edsoo.ru/8
B KJIETKaX KOHYMKA KOPEIIKA JIyKa 63e7dc4
Ha TOTOBBIX MUKPOTpEnapaTax»
bubnnoreka IIOK
0 .P
16 Buocurres bema. Pearmus 0 0 https://m.eds00.ru/8
MaTPUYHOTO CUHTE3a 6367966
bu6mmoteka [IOK
17 Tpancnsanus — 6uocuHTe3 Oenka 0 0 https://m.edsoo.ru/8
63e796e
Hexknerounsie hopmbl :kU3HH — bubmorexa HOK
18 P 0 0 https://m.edsoo0.ru/8
BUPYCH! 6327540
bu6nuoreka [IOK
https://m.edso0o.ru/8
19 @opMBI pa3MHOKEHUSI OPraHU3MOB 0 0 63e81b6
https://m.edso0o.ru/8
63e831e
but6mmoreka [IOK
20 Meiio3 0,5 0 https://m.edsoo0.ru/8
63e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJIeTOK. OIJI0T0TBOPEHME bubmorexa LOK
21 ' . p ' 0 0.5  https://m.edsoo.ru/8

JlaGopaTtopHnast pabota Ne 4
«M3yueHne cTpOoCHHUS MOJIOBBIX

63e81b6
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KJIETOK Ha FOTOBBIX
MUKpOIIpenaparax»

NuauBunyansHOE pa3BUTHE

bu6nmoreka [IOK

22 J— 0 0 https://m.edso00.ru/8
63e8436
TeHeTHKa — HayKa o bubnmnoreka HOK
23 HACJIEICTBEHHOCTU ¥ U3MEHYHUBOCTHA 0 0 https://m.edsoo.ru/8
63e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS bubamnoreka [JOK
24 NpU3HAKOB. MOHOTHOpUAHOE 0 0 https://m.edso0o.ru/8
CKpeIlMBaHUE 63e8878
JuruOpunHoe ckpeniuBaHue. 3aK0H bubamnoreka [JOK
25 HE3aBHCUMOI'0 HACJIeI0BaHUS 0,5 0 https://m.edso00.ru/8
IPU3HAKOB 63e89a4
ClerieHHOE HaclleIOBaHUE
npu3HakoB. JlabopaTtopHas pabota
Ne 5 «MI3yuenue pe3ysbTaToB bubmorexa [JOK
26 MOHOTHGPHTHOTO 1 TUTHOPHHOTO 0 0.5  https://m.edsoo.ru/8
63e8c60
CKpEIIUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEapaTax»
I'enernka noma. HacinenoBanue bubmorexa LOK
21 MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 0 0 hitps://m.eds00.u/8
’ 63e8c60
N3menunBocTh. HeHacnencrBeHHas
M3MEeHYUBOCTh. JlabopaTopHas
abota Ne 6. 3yuenue bubmmorexa [IOK
28 5{ o quauI/IOszﬁ MCHHBOCTI 0 0.5 | https://m.edsoo.ru/8
’ 63e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BAPHUAIMOHHON KPUBON»
HacnencrBeHHass N3MEHYMBOCTD.
JlaGopaTtopnast pabota No 7. bubmmorexa HOK
29 . 0 0.5 | https://m.edsoo.ru/8
«AHanu3 MyTaruil y 1po30Quisl Ha 63e8efe
TOTOBBIX MUKpPOIIpEenapaTax»
bu6nuoreka [IOK
30 I'eneTnka yenoBeka 0 https://m.eds00.ru/8
63e8d78
PesepBHeIit ypok. O6001I€HNE TT0
31 TeMe «HaciaencTBEHHOCTD U 0 0
W3MEHUYUBOCTHh OPTaHU3MOBY
but6mmoreka [IOK
32 Cenekius Kak HayKa M IpoLece 0 0 https://m.eds00.ru/8

63e9214
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MeToapl U JOCTHIKEHHUS CEIEKIINT

Bbubnuoreka LIOK

33 . 1 https://m.edso00.ru/8
pacTeHUH U KUBOTHBIX 6309214
bu6nmoreka [IOK
buorexnonorus kak orpacib
34 1 https://m.edso00.ru/8
MPOU3BOACTBA 6309336
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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