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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUHM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxkenuas PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, CoJIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX HESIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoit deneparnuu, a Takke IOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOU IPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruum Ha€r MpeAcTaBlIeHUE O LEsIX, 00 obmen
CTpaTerud OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CPEACTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 paslieJaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHS] yUeOHOr0 Marepuana ¢ y4yéToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B mporpamme 10 OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHbIM U TMPEIMETHBIM pe3yibTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NEeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3Yy4Y€HHUU Ouosioruu, Onaromapss yemy B HeH
IPOCMATPUBAETCS HAIPaBIEHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHbIM OTHOLIEHUWEM K OKpYKaloled MPUPOIHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOCHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAHUE HCHOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWI B MOBCEAHEBHOMN JKU3HU ISl PEIICHUS MPUKIAIHBIX 3374, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHMUI YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUS B OKpY)KaloIleW NpUpPOTHOM cpene, aHaIM3a
BJIMSTHUSL XO3SHUCTBEHHOW JAESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOJHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIATHON HAMpPaBICHHOCTH
yaeOHoro npenMera «buosorus» MpoIUKTOBAHO HEOOXOIUMOCTBIO O0OeCIeueHus
YCIIOBUH ISl pEIICHUsI OJJHOM M3 aKTyaJIbHBIX 3a]]a4 IIKOJbHOTO OHOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MUPA.



buonorus Ha ypoBHEe cpeaHero oOiero oOpa3oBaHUS 3aHUMAET BaXHOE
mecto. OHa obecmeunBaeT GopMHUpOBaHWE Yy OOYYArONIUXCS TPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpA, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €€
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHAIBLHOM TIPaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, YKOJIOTMYECKOTO MBILUIEHHS], IEHHOCTHOIO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpEJAHEro  oO0Iero  oOpa3oBaHUs,  COLMAIIM3AIIU
oOyuaromuxcs. M3yuenue 6HoI0ruM 00ecreurnBaeT yCioBus sl (YOPMUPOBAHHUS
WHTEJUICKTYalbHBIX, KOMMYHHKAITMOHHBIX W HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3aHHbIe TOJIOKEHHUS O MpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buosorusi» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

OT10op conepxanus yuyebHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAroIIeld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIC B IMOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHThI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypupOBaHUE COJEpKaHUA YYEeOHOro MaTepualia B TpOrpamMme IIo
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIICIYIOIINE COJIepKaTEIbHbIE JIMHUU: «bUonorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouomormveckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucreMa», «CucreMa M MHOTrooOpa3ue OpraHMYeCKOro MHUPay,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Heab n3yvyenus yueoHoro npeamera «buosiorus» Ha 6a30B0M ypoBHe —
OBJIaJIeHHe O0YyYalUUMHCH 3HAHUAMH O CTPYKTYPHO-(PYHKIHMOHAJILHOM
OPraHU3alMy >KUBBIX CHCTEM PAa3HOr0 paHra M MNpUOOpeTeHHe YMEeHUM
HCIO0JIb30BATh 3TH 3HAHUS JIsl TPAMOTHBIX J1eliCTBHIi B OTHOIIEHUU 00bEKTOB
’KMBOM MPUPOALI U PelieHUs PA3JTHYHBIX *KU3HEHHBIX MPO0JIEeM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIONIUX 3a/1a4:



OCBOCHHME OOYyYaIOIIUMKCS CHUCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABHIIAX, CIYy>KAIIUX OCHOBOU
uist OPMUPOBAHUSL TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOIO MO3HAHUS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTEIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B TPOIECCe aHaIW3a JAHHBIX O MYyTSIX pPa3BUTHUSI B
OMOJIOTMM HAYYHBIX B3IVISIIOB, UAEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OpTaHU3AIUY;

CTaHOBJICHHE Yy OOydJarommxcs oOmel KyabTypbl, (YHKIIMOHATHHON
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHHS OKPY>KAIOIIETO
MHpa JKHBOW TPUPOJILI HA OCHOBAaHWM 3HAHWW W OIBITA, IMOJYYEHHBIX IPHU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHWW B TPAKTUYECKON JCSITCIBHOCTH YEOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOHOTEXHOJIOTH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOIEHUS STUYECKUX
HOPM IPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPHI, 11 (OPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAOIIEH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME MW COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpennero oOuiero oOpa3oBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBJISIETCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nactu « EcTecTBeHHO-HAYyUYHBIE TIPEIMETHI.

Jnst u3yueHnusi 6Mosioruu Ha 6a30BOM YPOBHE CPEIHET0 0011ero oopa3oBaHus
otBoautcs B 10 kimacce — 34 gaca (1 gac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMMCAHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

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

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISLIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHUE KJICTKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE HJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBRA.

OyHKIMM BOABI W MHHEPaAIbHBIX BeleCcTB B KkieTke. lloanepxkanue
OCMOTHUYECKOro OajnaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnMmble M 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETIKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CrTpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTmuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.



YrneBonpl: MoOHOcaxapuabl  (TJIOKO3a, pubo3a W Ae30Kcupru003a),
aucaxapunpl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, Qochomunuasl, crepouasl. [HaAPOPHIBHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumu sunuaoB. CpaBHEHHE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinorel: JHK wu PHK. Hyxkneotuasl — MoHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aMMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YYEHUS KIETKH.

Knerka xak menoctHas >xuBas cuctema. OOmMe NpU3HAKU KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyYecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMSI MpOKapuoTHueckoi kietku. Knetounas creHka Oaxrtepuil. CTtpoeHue
DYKapUOTUYECKOM KJIETKHM. (OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHON KJIETKHU.

[10BEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, IITMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opranouabl. OgHomeMOpanuble opraHouasl kietku: JOIIC, anmapat [Nombmxwu,
IM30COMBI. [10yaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHAPHUM, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpuUM u T1actun. Bunbl mmactun. HememOpaHHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTuKU. QyHKIIUKU OPraHOUI0B KJIIETKU. BrirroueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000souka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankimn, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHBOMU
npupoze», «PacrnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas TabiMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enkay, «CTpoeHHe MOJIEKYJIIbl Oelikay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosiekysibl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MpPOKAPpUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHUABD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJii TPOBEIACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEpPUMEHTOB, MUKPOIpENnaparbl PaCTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHble U mpakTHYecKHe padoThbI:



JlaGopatopnast pabora Ne 1. «M3ydeHue KaTaTWUTHYECKOW AKTHBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMUJIa3bl UK KaTala3bl)y.

JlabopatopHass pabGora No 2. «/3ydyeHue CTpoeHHs KIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax W HX
OTHICAHUEY.

Tema 4. ’KuzneneqaTeJJbHOCTL KJIETKH.

OOMeH BeIIeCTB, WU METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonmu3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBINA U retepoTpodHbiid. Ponbs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuun
dborocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JJIS KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha (OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIOIINe OaKkTepuu. 3HaUYCHUE XEMOCUHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BEIIeCTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIJIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxkenwe u ero Buabl. KuCIOpOIHOE OKHUCIEHUE, WU KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHass ~ TpaHCKpUIIIMS, peBepTaza W uHTerpasa. lIpodunakrrka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpaum:

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

Tabnuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MHUTOXOHAPUSY,
«JHepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue U PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/]a,
oakTepuodaray, «Pemnukanus JJHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue IHK u Tpanckpumnius»,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojeib cTpykTypsl JJHK.



Tema 5. Pa3MHOKeHMe 1 MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii UK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u Mutos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTpUYHOTO
cuareza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHeI W TAIUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{utonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum murto3za. [lpoueccsl, nmpoucxondiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U moyioBoe. Buasl Oecrnonoro
Pa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPTaHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TosoBO€ pa3MHOKEHUE, €TO OTIINYHS OT OECIIOJIOTO.

Meiio3. Cragun Mmeriosa. IIporeccel, MPOUCXOASIIME HAa CTagusAX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosoBBIE K€N€3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHuE W Pa3BUTUE IMOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SIWLEKIETOK M crepMaTo30uaoB. OIIoA0TBOPEHHE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KMBOTHBIX:
npobiieHue, racTpyisuusi, opraHorere3. IloctamOpuoHnanbHOe paszButue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YPOICTBa.

Poct m pasButne pacreHuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTaIMH PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OILUIOZIOTBOPEHUE Yy LIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukim», «Permnmukauus JHK», «Mutos»,
«Menos», «IIpsamoe u HenpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOIUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIUA OHTOTE€HE3A.

OobopyaoBaHue: MHKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJICKOITATAIOWIETOY, «SHIeKIeTka MIeKonuTarumeroy, «Kapuoknses B KieTkax
KOpEelIKa JIyKa», MarHuTHAas MOJEJNb-alIUINKauus «J/leneHue KIeTKu», MOJEIb
JHK, monenp meTadazHoit XpOMOCOMBI.

JlabopaTtopHble U mpakTHYecKHe padoThbI:



JlaGopatopnast padora Ne 3. «HaOmromeHne MHTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTPOCHHS IOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U MI3MEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun TeHETUKU. MIcTOpus pa3BUTHs T€HETUKUA. POsIb IMTOJIOTUH
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKH. BKiIaa poCCHUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETHKU. MeETOoapl TeHETHKUA (THOPUAOJOTHYCCKUM,
[UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TE€HETHYECKHUE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMAasl B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHBIE . MeHaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THUOPUIOB TMEPBOTO
nokojeHusd. [IpaBuno JOMUHUpOBaHHUS. 3aKOH paCHICIJICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [1loHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIeIOBaHUS
npu3HakoB.  LluTtoreHeTnueckue - OCHOBBI  JUTUOPUIIHOTO  CKPEIIMBAHUA.
AHanm3upyromee cKkpeumpadue. crnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JJIs1 OTIPEICTICHH S TEHOTHIAa 0COOHU.

CuerieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mno
CLEIUICHHOMY HAacCJIEJOBaHUIO FeHOB. HapyllieHne cueruieHus TeHOB B Pe3ysbTare
KPOCCHUHIOBEpA.

XpOMOCOMHAas TEOPUS HACJIECACTBEHHOCTH. | eHeTHYeCKue KapThl.

['enetnka mosa. XpoOMOCOMHOE ONpeAeseHUE moyia. AyTOCOMBI U MOJIOBBIE
XpoMOcOMBbI. ['omMorameTrHsle M reTeporaMeTHbie oOpraHu3mbl. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHnunBOCTh. BUABI ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psil 1 BapualluOHHASI KpUBAS.
Hopma peakuum npuszHaka. KoauuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTaliMoHHasi U3MEHUHUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUYUHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHUYECKHUX PSZIOB B HaclieACTBeHHOM nu3menunBoctd H. 1. BaBuiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIJIE C IOMOIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JjieBaHUS 4YeJIOBEKA: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBEHHOM IPEeapacloIO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHepatuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI



3I0pPOBOT0 00pa3a >KU3HHU, TUATHOCTUKU, TPODUIAKTUKY U JCUEHUS TCHETUYECKUX
Oone3Held. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIMHCKON
IeHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JleMOHCTpauM:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U €TI0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pacCHICIUVIEHUs] M €ro LHUTOr€HeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JlurubpugHoe  CKpeuIBaHHUE»,
«llutonornyeckue - OCHOBbI  JUTMOPUIHOIO  CKpelIuMBaHus»,  «Meno3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pPACTCHUM,
JKUBOTHBIX WU YeJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUIECHHOTO C mnoyioMm», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Bubl
U3MEHUYHMBOCTH», «Moau(pUKalMOHHAas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

OobopynoBanue: MoJenu-amuIMKau «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(opMBI KPBUIBEB M OKPACKH Telia), repoapuid «I'opox mOCEeBHO.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHOW KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y Apo30Quiibl HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

[IpakTuueckass pabora Ne 2. «CocraBieHuEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuysi Kak Hayka M IpoLecC. 3apOXKACHUE CEIEKUUU U JTOMECTHKALUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IOpOJ1a, ITAMM.

CoBpeMeHHbIe METO/IbI CeleKIuU. MaccoBblii U MHAUBUAYAIbHBIN OTOODHI B
CEJICKUMU PACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. BIu3KopoACTBEHHOE
cKpenuBaHue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpuam3anuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
IIOJIyYEHHE TOJIMIUIONJIOB. JIOCTMI)KEHMsSI CEINeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHoNOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHYKEHEpHUs. OTaIlbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierouynas
nHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.



KJ'IOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEIbCKOXO03SIMCTBEHHBIX OpPraHnu3MoOB.

Dkoyioruueckue M dtuyeckue  npodsnemsl. MO - reHeTruyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JemoHCcTpanuu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmunpel 1 cxembl: Kapta «LleHTpbl NpPOUCXOXKIAEHHS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «[lopoabl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanéanas rudpunuzamnusy, «Padoter akagemuka M. @. MBanosay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUPOBaHKE», « KOHCTpyHpOBaHUE U NIEPEHOC T'€HOB, XPOMOCOMY.

O0opynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repbapuil «CenbCKOX03sIIICTBEHHBIE PACTEHUS.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PacTeHUH WU
YKUBOTHBIX (Ha CEJIEKIOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOpaTOpHIO
arpOyYHHUBEPCHUTETA WM HAYYHOTO LEHTPA)».

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bUOJIOTMN HA  BA3OBOM  YPOBHE CPEIHEI'O  OBILIEI'O
OBPA30OBAHUMA

Cornmacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHHUS OOyYaloIUMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUA TIpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
IPaKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACJICHUI0, HaIUuyhe MOTHUBAIlMU K  OOy4YeHUIO  OHOJIOTUH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KIIFOUEBBIX IICHHOCTEH M HMCTOPUYSCKUX TPAAMIIUN Pa3BUTUS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, TPUCYIIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIUYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEIIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpeameTa «buonorusy» AOCTUTAalOTCA B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIMTAHHS U



CaMOpAa3BUTHs, PpA3BUTHS BHYTPEHHEHW I[IO3UMLHMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY U IIPABOMOPSAKY, YEIIOBEKY TPYZa U CTaplIeMy IIOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickonr Peneparuu, npupoae u
OKpYKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS yueOHOoro mnpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacCHIUpEHHE >KH3HEHHOTO
OIBITA W OIBITA JIEITEIBHOCTU B MPOLIECCE Peajlr3allii OCHOBHBIX HAIlpaBIICHUU
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA W IIPaBOINOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IIPU CO3JAHUU
Y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U TMO3HABATEJIBHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOEKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IMEpPE]
PonuHoy, ropmoctm 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHNE K MPUPOJTHOMY HACIICAUIO U TAMSITHUKAM MPUPOIBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaelHas yoexXIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:



OCO3HAHUE TYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS LEHHOCTEM CEMEMHON JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOI0 0JIaronoJIyYns:

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YMOTpeOICHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOHM JESTEIBHOCTU TEXHOJOTMYECKOH M COLMAIbHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSITEIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

MOBBIIMICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00aJBHOrO XapakTepa JKOJIOTMYECKUX MpoOJeM M IMyTed HuX
peLIeHHS;



CIOCOOHOCTh HCIOJB30BaTh MNpPUOOpETaeMble MPU H3YyYECHUU OUOIOTHH
3HaHWS W YMEHMsSI MpPU PELICHUU NpoOJeM, CBA3AHHBIX C PALMOHAIbHBIM
IPUPOJIONOIb30BAaHUEM  (COOJIOJIEHUE  TpaBUI  IIOBEJIEHUS B  INPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKOCcUCTEM, brochepsr);

AKTUBHOE HENpUATUE JCHCTBUM, MPUHOCIIIUX BpeN  OKpY)Karoueh
OPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U MIPENOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBLHOU
IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUECKOMN AESITEIBHOCTH 3KOJIOTUYECKON
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKky OMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUHU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHUsI MEAMIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 II100aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUMX 3HAHUM B LEJAX
NOBBIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3Y4eHUH OHOJIOTUH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HaHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAy4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHMSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
pelieHns Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYAILINAX;



OCO3HAaHME LIEHHOCTH HAYYHOU JESTEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT HHIANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluxcs, CIHOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTUKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PAaCCyKIEHUs (MHIYKTUBHbBIE, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OHOJOTMUECKHX OOBEKTax, a
TAaKK€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX UICTOYHUKAX;



pa3pabaTbhiBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHANIM3a MMEIOIIMXCS
MaTepHabHbIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEIICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOIUTh apTyMEHTHl HJisi J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH MIPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISTh LEJIEHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIBHBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJOTHYECKUX CJIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WMHTepHeTe), aHaIU3upOBAThH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TMYHbIE METOJBI MPU TIOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJHEHUSI YU€OHBIX
3aj1ay;



npuoOpeTaTh OMBIT HCIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MPEICTaBICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHBIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: TNPUMEHATh XUMHUYECKHe, (u3uueckue W
MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (HOopMyIbl, aOOpeBHATypy, HOMEHKJIATYPY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTIJISIHOCTH;

BJIAJECTh  HAaBBIKAMM  paclo3HaBaHUS M  3alUThl  WH)OpMaIuw,
uHGOPMaIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JAeHCTBUSMM:

1) o0mmenne:

OCYILIECTBIISATh KOMMYHHUKAIIUU BO BCEX c(epax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3aJ]a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MIIMN JAPYTUX yUYACTHUKOB
JUaJIoTa WM JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOINEHWS W B3aUMOJCHCTBHUS, MMOHMUMAThH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHs TPYMITOBLIX (HOpM B3aMMOJIECHCTBUS MPU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAECUCTBUI C y4€TOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JEATEIbHOCTH, OpPIraHW30BBIBATH U
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ ITOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacmpenensTh poiu ¢ y4€TOM MHEHHH y4YaCTHHUKOB, OOCYXJaTh pPe3ylbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YaCTHHUKAa KOMAaHIbI B
oOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIC TPOEKTHI, OICHWBATh HAEH C TIO3UIMH HOBH3HBHI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;



OCYIIECTBIIITh MO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIUYHBIX
CUTYaLUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUILIMATHBHBIM.

OBJiaieHne YHHBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMH:

1) camoopranuzanms:

WCITOJI30BAaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHUS TPOOIEM W WX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOLICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBJISITh MTO3HABATEINBHYIO JIESATEIBHOCTD, BBISABISATH
npo0eMbl, CTaBUTh U (HOpMYyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUJIAH pELIEHUS MpoOsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYIAUIIMH B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHOW  pedJeKkcud KaKk  OCO3HAHUS
COBEpIIIAEMBIX JCHUCTBU M MBICIUTENBHBIX MPOILECCOB, WX pE3yJbTaTOB U
OCHOBAHHUM, MCIOJIH30BaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBAaTh PHUCKU WU CBOECBPEMEHHO IPUHUMATH PELICHUS II0 HX
CHIKECHUIO;

MPUHUMATh MOTHMBBI M apPryMEHTBl JPYTMX NP aHAIU3E pPEe3yJIbTaTOB
JIESITETbHOCTH;

3) npuHsATHE CeOs M APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHX MpPU aHAIN3€ pPe3yJIbTATOB
JIESITETbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI



[Ipenmernsie pe3ynbTaThl ocBoeHus mporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buoaorus»
Hay4yHbl€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUHM B Pa3jMUHBIX y4E€OHBIX CUTYallUsAX, a TaKKe B peallbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMeTHble
Pe3yJIbTaThI IPEACTABIIEHBI 110 T0JIaM O0yUYEHUsI.

[IpenmeTHbIE pE3yNIbTaThl OCBOCHHs yueOHoro npeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJI OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpPa W HAyYHOI'O MMPOBO33PEHHs, O BKJIAJE POCCHUMCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
TPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKPBIBaTh COAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJETKa, OpPraHu3M, MeTaboiu3M (OOMEH BELIECTB U IPEBpaIlCHHE
HHEPruM), TOMEOCTa3 (CaMOpEryslts), ypOBHEBAs OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEOpUHM (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouoioruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKCHUS KyJIbTYpHbIX pactenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUU: HAOJII0IEHUE U
ONMCAHUE XUBBIX CUCTEM, IIPOLICCCOB U SBICHHUM, OPraHU3alMs U NPOBEICHUE
OMOJIOTMYECKOTO  JKCIHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HMCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOIYYEHHBIX
pEe3yJbTaTOB, MCIOIB30BAHHBIX HAYYHBIX ITOHATUM, TEOPUH U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH I10OJy4YE€HHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
HYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M MPEBpPALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUSA, HWHIAUBHUIYAJIbHOIO pAa3BUTHSA OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS OMOJOTHMYECKHX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0OIEHUS] HOPM IPaMOTHOTO MOBEJACHUS B OKpYXKaroIei
NPUPOAHON cpeze, MOHUMaHuE HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOMU Ouonoruu " OMOTEXHOJIOTUA  JUIsl  PALMOHAIBLHOIO
IIPUPOIOIIOIB30BAHUS;



YMEHHE pelaTh OJJIEMEHTAapHble TEHETHYECKHEe 3aJayd Ha MOHO- W
TUTHOpPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUs ISl MPEACKa3aHusl HACJIEeIOBaHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAaKTUYECKHUE PadOThI, COOIHOAATH
IpaBUJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OICHUBATb M HWHTEPHPETUPOBATH HHPOPMAILIUIO
OMOJIOTMUECKOTO  COJEPIKAHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIC IHUCbMEHHBIE M YCTHBIE COOOILCHUS,
000011as1 OMOIOTUYECKYI0 MH(DOPMAIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (mucpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
Pa3smHOXeHUe 1 MHANBUAYAIBHOE pa3BUTHE bubmmoreka [JOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IlpakTuuyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2023 https://m.edso00.ru/863e632a
Meto/1bl TO3HAHUS KUBOW IPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHUE PA3ITHUYHBIX 1 0.5 bubmorexa LHOK
P ' 11.09.2023  https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, NpoLECCHI 1 bubnnoreka [JOK
U UX U3Y4YECHHE 18.09.2023  https://m.eds00.ru/863e6564
4 XuMUYecKui coctaB KieTku. Boga u 1 bubmuorexa [JOK
MUHEPAIIBHBIE COJIN 25.09.2023  https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
> bexmat. Cocras i crpoetine benko L 02.10.2023  https://m.edsoo.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAIUTUYECKOU aKTUBHOCTH ' 09.10.2023  https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJIHM KaTalasbl)y»
7 Vraesonsl. JIunuael 1 bubmmorexa LOK

https://m.edso00.ru/863e6870
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bu6mmoreka [IOK

8 Hywaenroseie knerotsl. AT® https://m.edso00.ru/863e6d5¢c
KonTponbnas pabora. Mcropus u
9 METOIbI U3yUYCHHUS KIICTKH. bubmorexa HOK
https://m.eds00.ru/863e6e88
Knerounas teopus
10 KiteTka xak menocTHas xKuBas
cucremMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlabopaTopHas padorta Ne 2
«M3ydeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepui 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOIIpErapaTax u ux
OIHCaHUE)
bubmuoreka [JOK
12 OOMeH BelIeCTB UK METa00IU3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 ®otocnires. XemocHHtes https://m.eds00.ru/863e7¢c98
. bubnuotexa [JOK
14 DHepreTHieckuii oOmeH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [{enenue
KJIeTku. Muto3. JIlaboparopnast Bu6morexa [IOK
15 pabota Ne 3 «Habmronenune Muro3a B 0.5 httns://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 Bruocunres Oenka. Peakiusa bubmuoreka [JOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsamus — 6unocunaTe3 O€Ka bubnnorexa [IOK

https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie popMbl )KkU3HU — bubnnorexka [HJOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
kJeTok. OII010TBOPEHHE.
Jlaboparopnas pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3ydeHne cTpoeHus OJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 WNunuBunyanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 Kontponbnas padota
24 I'enetnka — Hayka o bubnuoreka [IOK
HACJIEeICTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACIEIOBaHUS
25 MpU3HAK 11; Monoru6 I/I)I H bubnuorexa LIOK
PH3HAKOB. MOHOTHOPHIHOC https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHUE. 3aKOH
26 ﬁe?;aBI/II():I/I)i/IOFO H:;HI: OBaHMS bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuerieHHOE HacleA0BaHUe
npusHakoB. JlaboparopHas pabota
b K
27 Ne 5 «M3yuenme pe3yabTaToB 0.5 nommorexa LIO

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeNIuBaHus Y Ap030(DHUIIbI Ha

https://m.edso00.ru/863e8c60
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TOTOBBIX MUKpOIIpernapaTax»

28 I'eneruka nona. HacnenoBanue 1 bubmuorexa [JOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencteenHas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. Uzydenue bubnmoreka [JOK

29 . 1 0.5
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, https://m.edso00.ru/863e8efe
MIOCTPOCHUE BapHALIMOHHOTO psifa U
BapHallMOHHOW KPUBON»

HacnencrBenHass "3MEHYMBOCTb.
Jlaboparopuas pabota Ne 7. bubmmoreka [JOK

30 . 1 0.5
«AHam3 MyTanuil y 1po3opuibl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»

bu6mmorexa [IOK
1 r 1

3 cHeTiia qeropera https://m.eds00.ru/863e8d78

32 KonTponbHas padbora 1
Cenexius Kak HayKa H MpoIiece .

33 Mero LLI u OCTI/I)}I,(I;HI/ISI fenlfelc 17071 1 bubmmorexa [JOK

g . a H https://m.edso0.ru/863e9214
pPaCTeHHIA 1 KUBOTHBIX

34 buorexHonorus Kak orpacib 1 bubnnoreka [JOK
MIPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOT'PAMME
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