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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke NporpaMmbl MO OMOJIOTMU TEOPETUUECKYI0 OCHOBY JJIf
OTIpEIEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» CcoCTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, coJlepKaHus, pPe3yJbTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBHIMTYCKHUKOB, MTOJIOXKEHUS 00 OOITUX TENISIX U
MPUHINNAX, XapaAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOIOruM, €€ 3HaYeHUH B MMO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIECTBOBAaHMS 4eioBedYecKoro ooOimiectBa. COrjacHO Ha3BAHHBIM TMOJIOKEHMUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’KaHHMe, €ro CTPYKTYypy, paclpeielieHHue M0 pa3fenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOTr0 MaTepuana ¢ yuéToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU 00pa30BaATEIHLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMmme mo OuoOJIOTMH < TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB YueOHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOYYaIOIIMXCS 1O OCBOCHHUIO COJIEpPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B mporpamme mo Ouosorun (10— kiaccel, 6a30BbIi YPOBEHb) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUU OHOJOruu, Ojarojapsi yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTHUYECKOT0 MBIIUICHUS, MPEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[TosTOoMy Hapsay ¢ U3y4YeHHEM OOIIEOMOJIOrHYECKUX TEOPUM, a Tak)Ke 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YACICHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
[€JIECO00Pa3HOr0 TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiamu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH



yaeOHoro mpenmMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS
YCIIOBUH VISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aJau IKOJIHHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHMMAET Ba)XKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
yCJIOBMSI  JUIsA:  TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OPMHUPOBAHUSA
(yHKIMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenne Ononsoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEIJICKTYyalIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJBTYphl, CHOCOOCTBYET MHTErpalliu OWOJOTMYECKUX 3HAHUH ¢
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IpeaMera
«buonorus» cocraBUIM OCHOBY JUIS OTpEACNiCHUs TOAXOAOB K OTOOpYy W
CTPYKTYpUPOBAaHUIO €ro COJAEp)KAaHUS, IMPEACTABICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60op coxepxkanusa ydeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMHA KyJIbTypOCOOOpPa3HOTO TOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIUecs: TOJKHBI OCBOMTH 3HAHWUA M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEeH KyJIbTYphl, ONPENCNSIONINE aJeKBaTHOE IIOBEJICHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIy>aT OCHOBOM st POpMHUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypHupoBaHHE cCOACpXaHUS Y4eOHOro Marepuajia B MPOrpaMMe II0
OMOJNIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHSI 3HAHUN 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIONINE COJepKaTebHble TUHUM: «bronorus kak Hayka. Metomabl
HayyHOTo To3HaHMs», «KieTka xak Ouonormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalOIUMHUCSA 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxeHnue 1enu u3ydeHus ydebHoro mpenmera «buosorus» Ha 6a3oBoMm
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBaHUS MPEJICTABICHUNA O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYAIOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTH OWOJOTUYECKUX 3HAHWU ISl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
otBoautcs B 10 kiacce — 34 gaca (1 gac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKH KU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKUEe CcBoicTBa OenkoB. buonormyeckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢Gynkuuu aunuaoB. CpaBHeHUe
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[{uTosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxknenne MUTOXOHIApUM W Tactua. Bunel miactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJIEN.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «bruocunres 6enka», « CTpoeHre MOJIEKYJIb OelIKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «M3yyeHue CTpOeHHSI KJIIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTEe3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posib pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W YEJIOBEKAa, BBHI3HIBAEMbIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITN/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodaru», «Ctpoenue u >xu3HeHHbIN 1uki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU SKU3HEHHBIM MK KieTku. WHTepdaza u MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOKEHUS U  WHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: 0ecIoyioe U 1moyioBoe. Buasl Oecrnosnoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, MPOUCXOAIINE HA CTaAusAX MeWo3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacteHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lemenue kieTku Oaktepuity, «CTpPOCHHE TIOJOBBIX KJIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meiiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONMUTAOIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHleKIeTKa MieKonuTarouero», «KapuokuHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenwme muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. METOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsTusA. [ 'eHeTnYeckass CUMBOJIMKA, UCHOJIb3yeMasi B CXeMaxX CKPEIIUBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel raMeT. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBbI. ['omMorameTrHele M reTeporaMeTHble opraHu3Mbl. HacnepgoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranvoHHbIN psi U BapyuallioOHHAsT KPUBas.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKH U JICUCHUS TEHETUYECKHIX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Menosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmoHHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKpPOCKON U MHUKpompenapar «Jposodunay (HOopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHT.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TtpaHcrennsix opranuszmon. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITMIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHnas rudpuauzamnus», «Padbotel akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHbBIE PACTEHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycraHaBiauBalTcs TpeOOBaHUA K pe3ysbTaram
OCBOCHMsSI  OOyYarOIIMMUCS MporpaMM  CpefHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U NMPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3yIbTATOB OCBOECHUA mpeaMera «buomorns»
BBIJICJICHBI CIICAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCHHCKON
IPaXKIAHCKOM UJCHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACJICHUIO, HaJlWyuMe MOTHUBAllMM K OOydYeHUI0  OuOJOoTruH,
I[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN Pa3BUTUS OUOJOTUUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IN U CTPOUTH KUSHEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS NpeaMeTa «bHOJIOTHS» JOCTUTAIOTCS B
CAUHCTBE YYCOHOM W BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBHUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIecCaM CaMOIIO3HAHUWs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMIO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, npuposie U
OKPY’KaroIIEn Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEXIECHHH, COOTBETCTBYIOIIUX



TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacHIUpEeHHe >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA U MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATENTbHOCTH TpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOUIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA, YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH TIEpel
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOLJIOE U HACTOSIIIEe MHOTOHALIMOHATILHOT 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO U MTaMATHUKAM TPUPO/IBI,
JTOCTIKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammTe (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIArONOJIy4Yns:

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpaza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nuecKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTU TPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSATH TaKyO JEATEIbHOCTD;

UHTEpEC K pa3iMuHbIM cepaM mpoPecCUOHATbHON JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPHUPOAE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHHS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYX aroUIEn Cpeibl;

OCO3HAaHHME TJI00ATBHOTO XapaKTepa JKOJIOTHMUECKHX MpoOJeM W MyTel uxX
pelieHus;



CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbLHBIM
MPUPOJIONIONIB30BaHUEM  (COOJNIOICHUE  MpaBWi  TMOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO IKOJIOIMYECKOrO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKON KYJBTYpPbl KaK CpEICTBA
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJih B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JI0CTHOTO
mpeacTaBieHuss 00 OKpYXaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIM3AIINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHbIe  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
obecrieueHusT  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTHYECKUX 3HAHMM B MEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3Y4YE€HUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOASAIINX B HEM M3MEHEHUH,



yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJyYEeHHsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOIMYECKHE 3HAHMS s
pelieHus mpo0yieM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, T'OTOBHOCTbH OCYILECTBIIATH
MPOEKTHYIO U MCCIIEOBATENBCKYIO AEATENBHOCTh HHIMBHUIYaIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mpeaMera «buosorusy
BKJIIOYAIOT: 3HAaYyuMMble JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOyHArOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SIBJICHUE, MPOIIECC,
CUCTEeMa, Hay4HbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JIPYTHX),
yHUBEpCaIbHbIe Y4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaroluXcs, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W yHUBEpPCaJbHbIC y4YeOHbIE JCUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS IIPOTPAMMBI CpPEIHEr0o OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OsJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TNMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUH, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIVMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTpPENCNATh 1ETU JeATCILHOCTH, 3aJaBas TapaMeTpbl M KPUTEPHH HUX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKABOW MPUPOJIBI;



CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHUS
CYLECTBEHHBIX CBS3€M M OTHOLICHHUH B M3Y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEYMU  Pa3HOro0  pOAd,  BBIIBICHHBIX B pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKHU TOCIEACTBUN AEATENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJCHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PA3JIMYHbIE BHUJIBI JESATEIIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBIE 3aJadylM B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYYCHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATH LI€JICHANIPABICHHBIA MOUCK MEPEeHOca CPEJCTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJIE€W, MpeJiaraTh OPUTHHAIbHBIE MOIXOAbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4EOHOTrOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIUpOBaTh 3alpPOCHl U MPUMEHSATH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosornuyeckor mHpopMaIu, HEOOXOAUMOM IJIsi BBITIOTHEHUS yYYCOHBIX
3a/ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TpEACTAaBICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (u3Mueckue Hu
MaTE€MaTUYECKHE 3HAKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0mmennme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYyKIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpesiaraeMoin
3aJja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMHA APYTUX YYaCTHUKOB
JMajiora Uin IMCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOIIEHUS W B3aUMOJCHUCTBHUS, MMOHMMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHasl 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JAECUCTBUU C Y4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ [IOCTMIKECHHIO: COCTaBJISATH IUIAH JICHCTBUM,
pacmpeienarh pojaud ¢ Y4ETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pEIIeHMS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSX M NOCTYIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTeIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BJIaJeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBbl JPYTHX IIPM aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATbBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue At yueOHoro npeamera « buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUU U
npeo0pa30BaHUI0 3HAHWM, BUBI JCSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUYE€OHBIX CUTyallUsIX, a TaKXE€ B pealibHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yJIbTaThl MPEACTABIICHBI M0 TOJIaM 00yUYCHHUS.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOrO Tpeameta «buomnorus» 6 10
KJlacce NOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPa U HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJICpKAHUE OMOJIOTHYECKUX TEPMUHOB W TIOHSTHMA:
JKW3Hb, KJIETKa, OpraHu3M, Meraboiau3Mm (oOMEeH BEIIeCTB U IpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsIus), YPOBHEBASI OPraHU3alINs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEEHUE (PEMPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHME Wu3JlaraTb OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactenuii H. M. BaBuiosa), onpenenars rpaHULbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXKy HCCIEIyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOJYyYEHHBIX
pE3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHUS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTHMYECKHX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPY KaIOLIe
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCHOJb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMs AJIsl MpelCKa3aHUsl HaclIeJOBaHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COAEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE€ IHCbMEHHBIE U YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafii3ali https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7fA1c292
bubnunoreka LIOK
4 XK 6
VSHEACHTEILHOCTD [ICTRI https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoJinuecTBo yacon Nara D1eKTpoHHbIe HUPPOBLIE
) Tema ypoka KonrTpoabsubie IIpakTnueckue oOpasoBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoThbI pecypcnl
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 08/09 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUS KUBOM
npupoasl. [IpakTrueckas padoTa
2 NE 1p(<IiIICHOJII:30BaHI/Ie aBIJ)II/I‘-IHI)IX 1 0.5 15/09 bubmorexa LOK
B P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YUYEHUHU
OHOJIOTHYECKUX 00BEKTOBY
3 buonornyeckue cuCTEMEI, 1 22/09 bu6nunorexa LIOK
MPOLECCHI U UX U3YUYECHHE https://m.edso0.ru/863e6564
4 XUMHYECKUH COCTaB KJIeTKU. Boja 1 29/09 bubmmoteka IIOK
Y MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1 06/10
CITCH. T-OCTAB 1 CTPOCHHE DEKOB / https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
o] «H1
6 pabota Ne 1 « fyquHe 1 05 13/10 bubmmnoreka HOK
KaTaJIUTHYEeCKON aKTUBHOCTHU https://m.edsoo0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTU KaTajasbl)»
7 YrineBopl. JIummabr 1 20/10 bubnuorexa [IOK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

Hyxneunosbie kucinotsl. AT®

. bubmmoreka [JOK
8 25 anpens— Mexcysapoabiit 27710 https://m.edSO(I)_.[ru/863e6d5(:
Henpb JTHK
9 Hcropus u MeTO bl U3y4ECHUS 10/11 bubnuoreka [JOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Kretka kak nenoctHas xKuBast 17/11
cucTema
CrpoeHnue 3yKkapruoTUYeCKOn
kietku. JlabopaTopHas padora Ne 2
«3yueHue cTpoeHUs KIETOK Bu6mmoteka [IOK
11 PacTeHHIA, )KMBOTHBIX, TPHOOB U 0.5 24/11 https://m.edso00.ru/863e6ff0
OakTepui 10T MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OITHCAHUE)
bubmuoreka [{OK
12 OOMeH BelecTB WM MeTab0JIn3M 01/12 hitos://m.eds00.ru/8636766¢
bu6nunorexa LIOK
13 dotocuHTe3. XEMOCHHTE3 08/12 htts://m.edsoo.ru/86367c98
. bubmuorexa [IOK
14 JHepreTiicckui 0omen 15/12 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKJIT KIETKH.
Henenue knetku. MuTos.
15 Jlaboparopnas padota Ne 3 05 22/12 bubmuoreka [IOK
«HabmromeHne MuTo3a B KIIETKAxX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 Bruocunres Oenka. Peaxkmus 29/12 but6mmoreka [IOK
MAaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsus — 6uocuHTe3 Oenka 12/01 bubmuoteka [IOK



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

Hexnerounsie popMbl )KU3HU —

https://m.edso00.ru/863e796e

bubnunorexa LIOK
18 N 19/01
BUPYCHL. LICTOPIUL HayH . / https://m.edso0.ru/863e7540
Bupycojoruu. Misanosckuii 1. 1.
bubnunorexa LIOK
19 DopMBI pa3MHOXKEHHST OPTaHU3MOB 26/01 https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6nmoreka [IOK
2 Meii 02/02
0 eHos / https://m.edso0o.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopuas padota Ne 4 05 09/02 bubmmoreka [JOK
«HM3ydyeHune cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»
99 WNHnuBunyansHOE pa3BUTHE 16/02 bubmmnoreka HOK
OpraHU3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
HACJICJICTBEHHOCTH U
93 M3MEHYUBOCTH. 25 anpens 2023 r. 01/03 bubnnorexa [JOK
B ['ATIOY BCTT um. JI.A. KydeeBa https://m.eds00.ru/863e86f2
npouen Beepoceniicknid ypok
TeHETUKH,
3aKOHOMEPHOCTH HACIIEIOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE 15/03 bubmorexa [JOK
P ] pH https://m.eds00.ru/863e8878
CKpECIINBaHUE
JluruGpuHoe CKperuBaHue.
25 3aKOH HE3aBUCUMOTO 22/03 bubmrorexa IOK

HaCJICOJOBaHU IIPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuernieHHOE Hacle0BaHNE
npusHakoB. JlaboparopHas padora
No 5 «3yuenue pe3ynbTaToB

bubnunorexa LIOK

26 MOHOTHOPHUIHOTO M TUTHOPUTHOTO 0.5 05/04 https://m.edsoo.ru/863e8c60
CKpelIuBaHus y Apo30(Hiibl Ha
TOTOBBIX MUKPOIIpEnapaTax»

97 T'enetruka noma. Hacinenosanue 12/04 bu6nmoreka [IOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 12https://m.edsoo.ru/863e8c60
M3MeHYHBOCTb.

HenacnencTtBenHasi M3MEHYHUBOCTb.
Jlaboparopuas padota Ne 6. BuGmorexa LIOK

28 N3yyenne MoauduKamoHHOM 0.5 19/04 htts://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapUAIIMOHHOTO Psijia U
BapHallMOHHON KPUBOH»

HacnencrBeHHass ”3AMEHUYHUBOCTb.

29 JlaGopatopHnas pabora Ne 7. 05 26/04 bubmmnoreka HOK
«AHanu3 MyTaluil y 1po30Qpuiisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOMpEerapaTax»

bu6mmoteka IIOK

30 Penrerika Henonexa 03/05 https://m.eds00.ru/863e8d78
PezepHblil ypok. O0o0meHue no

31 teme «HacaeacTBeHHOCTD U 10/05
W3MEHUYUBOCTH OPTaHU3MOBY

but6mmoreka [IOK

32 Cenexups kax Hayka u npouecc 17/05 https://m.eds00.ru/863e9214

33 MeToabl ¥ NOCTHKEHUS CEJIEKIINU 23/05 but6mmoreka [IOK
pacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 24/05 bubnuotexa [JOK



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

pou3BoCTBA 18 OKTAOPs

OTMEYACTCA ACHb OHOTEXHOJIOTa

https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

ChopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (pyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa JUIsl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEepKaHUE OHOJOTHYECKHMX TEPMHHOB H
TOHSATUHN: KHU3Hb, KJIETKA, OPraHu3M; MeTa0oin3M (OOMEH BEIIECTB U
MpEBpAIICHUE SHEPIHH), TOMEoCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIHs),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHue uznaratb OHMOJIOrMYECKHe TEOPUH (KJIETOYHasi, XpOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MNPOMCXOXKIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

VYMmenue BJIaACTb MCTOAAaMHU HAY4YHOI'0 IIO3HAHUSA B ouonoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U HBHeHI/If/’I;
OopraHu3anusa u IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IpOKapuoT M IYKApHUOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEMIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL 06’[)$ICH€HI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX IMponIecCcoB U HBHGHHﬁ, Il TIPUHATUSA NPAKTHICCKUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAHUE, CLCIIJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMBI MOHOFI/I6pI/IIlHOFO CKpCIIUBaHHUA JJI InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKAaHMs, BKIIOYAOIIYIO NICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH




HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

11

1.2

2.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xak HayKa

buonoruss — Hayka o xuBoM mnpupone. Ponp Ouonoruun B dopmupoBaHHH

COBPEMEHHOI HayuyHOU KapTHHBI MUpa. CrcTemMa OUOIOTHYECKUX HAYK

MeTOI[BI MMO3HAHMSA KHBOM IMPpHUPObI (H36J'H-OI[CHI/IC, OKCIICPUMECHT, OIIMCaHHuE,

U3MepeHue, KIacCuPUKAIMS, MOJICTHPOBAHHUE, CTATHCTHUYECKass 00paboTKa JaHHBIX )
JKuBbie cucTeMbl U UX OpTaHU3aALUS

XKuseie cucrembl (OmocucTeMBbl) Kak TpeAMeT Hu3ydeHust Ouoinoruu. CBoiicTBa

OuocucTeM U X pazHoolOpasue

2.2

YpoBHUM oOpraHuMzanMu OMOCHUCTEM: MOJEKYJISPHO-TEHETUYECKUH, KIETOUYHBIH,

OpraHu3MEHHBIH, MOMMYJIAINOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOC(HepHBIN

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUN  COCTaB  KIETKA. XHUMHUYECKHUE JJIEMEHTBL: MaKpO3JIEMEHTBHI,
MHUKpPOIJIEMEHTHI. BoJia 1 MUHEpaIbHBIE BelecTBa. DyHKIIMU BOJBI U MUHEPAIBHBIX

BCIICCTB B KJIICTKC. HozmepmaHHe OCMOTHYECKOro OajaHca

benku. CocraB u crpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI O€NKOB.
HezameHuMble 1 3aMEHMMBIE AMMHOKHUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl ~ O€lKOBOW MOJEKyJlbl (IepBUYHAs, BTOpPHYHAs, TPETHUYHAsA W
YeTBepTUYHAsl CTPYKTypa). XHMHYECKHE CBOWcTBa OenkoB. buonornueckue
(byHKIHU OENKOB.

®epmeHThl — Ouonormueckue kKaranuzatopbl. CTpoeHue (epMmeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas cnenupuyHocts. Kodepmentsl. Burtammubl.  OTinuuns

(I)epMCHTOB OT HCOPTAaHUYCCKUX KAaTalIn3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuIbl (TJIIOKO3a, pubo3a M Ae30KCHpuO03a), Iucaxapuibl
(caxapo3a, JakTO3a) W Moiucaxapuibl (Kpaxmal, TJIUKOTeH, IeJUII0JI03a).
Buonornyeckre GyHKINU YTIIEBOJIOB.

Jlunuapr: Tpurnuuepuibl, ctepouasl, Gochomunuasl. I'napodunsHo-ruApoPOOHBIE
cBoiicrBa. buonornyeckue ¢yHkumu aunuaoB. CpaBHEHUE YTIIeBOJOB, OEIKOB U

JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie xucnorel: JIHK n PHK. Hykneornasl — MOHOMEpPBI HYKJIEHMHOBBIX




kucinoT. Ctpoenne u pyuxuu JJHK. Ctpoenne u ¢pynxiuu PHK. AT®: ctpoenue
U QyHKITIT

3.5

Hwuronorusa — Hayka o kierke. Knerounas teopusi. MeToapl U3y4eHHUs! KJIETOK

3.6

Knerka kak menoctHas jxuBas cucrema. OOmiye NpU3HAKK KIETOK: 3aMKHYTas
HapykHas MeMOpana, Mmonekynsl JIHK kak reHermyeckuii ammapar, cucrema

cuHTe3a OeJka

3.7

Tunsl KJIETOK: syKapuoTHueckas U mpokapuoTuueckas. OcoOEHHOCTH CTPOCHHUS
MpoKapuoTHUecKor  kieTku.  Kmerounas  crenka  Oakrepuil.  CTpoeHHE
YKapUOTHUECKOM KJeTKU. OCHOBHBIE OTIWYHUS PACTUTEIBHOM, KUBOTHOM U

IpUOHOH KIIETKH

3.8

[ToBepXxHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAS! CTCHKA, INTMKOKAJIMKC, UX (PYHKIIHH.
[TmazmaTnyeckast MemOpana, e€ cBoiicTBa u ¢pyHkuuu. LluTomazma u e€ opraHoU/IbL.
OnHoMeMOpaHHbBIE OpraHOMIBI KJISTKHU: dHAoIazMatudeckas ceth (OI1C), anmapar
l'onbmku, nm3ocombl.  IlomyaBTOHOMHBIE OpraHOWIBI  KIIETKH: MHMTOXOHIPUH,
mactuabl.  [IporcXokAeHWE MUTOXOHAPUM M IUIACTHA. Buabl 1macTu.
HememOpaHnHbIE OpraHoWbI KJICTKH: PUOOCOMBI, KJICTOYHBIA IICHTP, PECHUYKH,

JKTYTUKH. CDYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

3.10

4.1

SAnpo — perymsatopHblid 1eHTp kieTku. CTpoeHHe sjapa: siaepHas o000J0YKa,

KapuoIuiasma, XpoOMaTuH, SAJPbIIIKO. XpOMOCOMH
TpchnopT BCIICCTB B KJICTKC
H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOmeH BemiecTB, WIM MeTa0OIM3M. AcCUMIIALUSA (TUIACTUYECKUN OOMEH) H
JTUCCUMMJIIALINAS  (PHEPTETUYECKU OOMEH) — JBE CTOPOHBI €IMHOrO TIpoliecca
MeTtabonu3ma. Tumsl oOMeHa BemiecTB: aBTOTPO(MHBI U rerepoTpodHbid. Ponib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPAILICHHUU S9HEPTHUU B KIICTKEC

4.2

®otocunrte3. CBeroBass U TemHoBas (a3bl porocuHTe3a. Peaknuu ¢otocuHTesa.
O¢ddexTuBHOCTh (PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a ISl KM3HH Ha 3emie.
Bnusnue ycnoBuit cpeapl Ha (GOTOCHHTE3 U CHOCOOBI TIOBBIIICHHS] €TO
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMmocuHTe3. XeMOCHHTE3UPYIOIHe OaKkTepuu. 3HaUYeHUE XEMOCHHTEe3a IS )KU3HU

Ha 3emie

4.3

SHCpFeTI/I“IeCKI/Iﬁ OOMEH B KIICTKE. Pacmiemnnenue BCIICCTB, BBIACICHUEC H
AKKYMYJIMPOBAHUEC SHCPIrUU B KIICTKC. OTaIsl OHEPICTUYCCKOT'O oOmena. I'mukonus.
BpomeHHe n €ro BUIHI. KI/ICJIOPOJIHOG OKHCJICHUC, HJIM KICTOYHOC IObIXaHHC.

D¢ hEeKTUBHOCTh IHEPTETUIECKOTO 0OMEHA

4.4

Peakuun marpuunoro cunresa. 'enernueckas mnpopmanua u JAHK. Peanuzanus




TreHeTH4ecKo wuHpopMaruu B KieTke. ['eHeTHYecKuid KOA M €ro CBOMCTBa.
Tpanckpumnuuss — matpuunblii cuHte3 PHK. Tpancnmsamus — OuocunHTtes Oernka.

KoaupoBanue amuHokuciot. Poibs pubocom B Onocunrtese Oenka

4.5

Hexnerounsie ¢opmbl xku3HH — BUpychl. Hctopus oTkpwiTus Bupycos (/1.1
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEACATEIbHOCTH  BHPYCOB.
bakrepuodaru. bone3sHu pacTteHuMi, JXKUBOTHBIX M 4YEJOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc mmmyHozeduuurta uenoBeka (BUY) — Bo3Oynurens CIIHa.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Pasmuoxenne n HHIUBHUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

5.2

KneTounslil UK, UK )KU3HEHHBIA LUK KIeTku. MHTepdasza u muto3. IIpoueccsl,
nportekaromue B uHTepdasze. Permnmukanus — peakuus matpuyHoro cunrteza JIHK.
CtpoeHue XpoMOocOM. XPOMOCOMHBIM HaboOp — KapuoTum. JIUIIOUIHBIA U
TarIOUIHBI  XpOMOCOMHBIE HaOopel. Xpomatunbl. lluTonormdyeckue OCHOBBI
Pa3MHOKEHHS U MHAUBUAYAJIbHOTO PA3BUTHS OPIaHU3MOB.

Henenne kierkn — muto3. Craauu muto3a. [Iponeccsl, mpoucxoasume Ha pa3HbIxX

CTagusax MHUTO3a. buonornyeckuii cMBICIT MUTO3a

@opMBl  pa3MHOXKEHHSI OpraHu3MoB: Oecrojioe W mojoBoe. Buaesl Oecronoro
pPa3MHOXKEHHUSA: JIeJICHHMEe HaJABOE, I[IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
CIOpoOOpa3OBaHKE, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIOHMpPOBAaHUE

OpTraHru3MoOB, €ro 3HAYCHUEC IJIA CCIICKIUN

5.3

5.4

[TonoBoe pa3MHOkKEHME, €r0 OTINYUS OT OECIOI0ro.
Meito3. Cragum Menosza. llponeccsl, npoucxopsimue Ha CTaauax Meiosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buosnormueckuii cMbica |

3HaYeHNe Meno3a

['ameTorenes — mporecc oOpa3oBaHUs MOJOBBIX KIETOK Yy >KMBOTHBIX. [losioBble
JKCJIE3bl: CEMCHHHUKU U AWYHUKMH. O6pa3OBaHI/IC U Pa3BHUTHUC IIOJOBBIX KJIICTOK —
ramer (CnepMaro3ouj, SHIEKIeTKa) — clepMmaroreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA SIAIEKIIETOK U CIICpMAaTO30HU10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFCHC3

5.5

WnnuBunyansHOE  pas3BUTHE (oHTOTrEHE3). OMOpHOHANbHOE  pa3BUTHE
(sMOpuorenes). Jrtanbl SMOPHOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX KHBOTHBIX:
npoOieHue, ractpysauus, opraHoreHes. IloctamOpuonanbHOe pas3BuTHE. THIIBI
MOCTAMOPHUOHAIIBHOTO Pa3BUTUS: MpsIMOE, HemnpsMoe (JIMYMHOYHOE). BrusHue
cpelbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH,

CTaauM pa3BUTUA

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTDb OPraHN3MOB




6.1

6.2

IIpenmer u 3amaum reneruku. Mcropus pa3Butus reHeTuku. Brimax pocCUHCKUX U
3apyOeKHBIX  Y4Y€HBIX B  pa3BUTUE  TEHETHKH.  MeTOJasl  T'CHETHKHU
(rudpu10JI0rNYECKUH, LUTOT€HETUYECKHH, MOJIEKYJIIPHO-TEHETUYECKHIA ).
OcHOBHBIE T'CHETHYECKHE IOHATHSA. |'eHeTHdeckas CHUMBOJIMKA, HCIIOJIb3yeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACIENOBaHUsl IIPU3HAKOB, yCTaHOBJIEHHble [. MeHaenem.
MoHorubpupHoe CKpeluMBaHHe. 3aKOH eAMHOO00pa3us THOPUIOB  IEPBOTO
nokoJyieHus. [IpaBuino foMUHUpPOBaHUs. 3aKOH pacCIIENJICHUs MPU3HAKOB. [ unoresa
yucToThI rameT. [loJHOE 1 HenmoJHOE TOMUHUPOBAHUE.

JuruOpunHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAaHUSA IPU3HAKOB.
[uToreneTnuyeckne OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUA. AHAIU3UPYIOIIEe
cKpemuBaHue. Vcnonap30BaHNe aHANM3UPYIOUIETO CKPELIMBAHUS JJI ONPEACIICHUS

reHoTHUIa ocoou

6.3

6.4

CuennenHoe HacnenoBanue mnpusHakoB. PaGora T. Moprana no cuemjieHHOMY
HACJIEIOBaHHIO TeHOB. HapylieHue cremnyieHusi FreHoB B pe3yJbTaTe KPOCCUHTOBEpA.
XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

l'eneruka mnona. XpoMOCOMHOE olpezeneHue Imoja. AYyTOCOMBI M  IOJOBbIE
XpoMocoMbl. ['oMorameTHble U TeTeporamMeTHble OpraHu3mbl. HacnempoBanue

IMPHU3HAKOB, COCIJICHHLIX C ITI0JIOM

M3MeHunBOCTh. BHubl N3MEHYMBOCTU: HEHACIIEACTBEHHAs U HacieIcTBeHHas. Ponb
cpebl B HEHACJEeICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTHKa MOJUGPUKAIIMOHHON
W3MEHYMBOCTH. BapuanmoHHBIM psii M BapuanmoHHas Kpuad. Hopma peakiumn
npu3Haka. KoaumdecTBEeHHbIE M KAYECTBEHHBIC IPU3HAKA M UX HOpMAa pEaKIMH.

CaoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH

6.5

HacnencrBenHas, WIM  T'€HOTHIIMYECKass, H3MEHYMBOCTh. KoMOMHATHBHAs
W3MEHYUBOCTh. Melo3 © TMONOBOM mpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTanmoHHasi u3aMeHUnBOCTh. Knaccudukanus Mmyrtanuii: reHHbIe
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluii. MyTareHHbie (akTopBbl.

3aK0H rOMOJIOTHYSCKUX pAAOB B HacjaeacTBeHHor n3MeHurnBocty H.M. BaBunosa

6.6

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/bI TEHETHKH YEJIOBEKA:
T€HEAIOTHYECKHI, OJIM3HEIIOBBIA, LIUTOT€HETUYECKHI, OMOXMMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKUH. CoBpeMeHHOE onpeaeIcHue TeHOTHUIIA;
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[TI[P-ananu3a. HacnencrBennbie 3a001€BaHUs YeJI0BEKa: TeHHbBIE 00JIe3HH, 00JIe3HU
c HacJIeICTBEHHOM MPEIPaACIIOI0KEHHOCTBIO, XPOMOCOMHBIE 0OJIe3HH.
ComaTndueckrne W TeHepaTHBHBbIE MyTaluu. [[puHIUIBL 30pOBOr0 00pasa *KHU3HHU,

JTUArHOCTHKHU, NPO(QUIAKTUKH W JIEYEHHs TeHeTHYecKux OonesHeil. Meauko-




TCHCTUYCCKOC KOHCYJIbTUPOBAHUC. 3HaucHUE MC,Z[I/II_II/IHCKOI;’I T'CHCTUKHU B

npeaoTBpaliCHUH U JICUCHUU I'CHCTUYCCKUX 3a00JIeBaHUI YeI0BEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

CenekIusi Kak HayKa U Ipoliecc. 3apoKIeHHE CEJIEKIMU U JOMECTUKALMS. YUYeHue
H.1. BaBumoBa o0 IeHTpax MPOUCXOXKACHUS U MHOT000paswsi KyJIbTYPHBIX

pacteHuid. LIeHTpbl NpOUCXOXKICHHS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITaMM

1.2

7.3

CoBpeMeHHBIE METO/bl CeJIeKIMH. MacCOBBIH W WHIUBUIYAIbHBIH OTOOPHI B
CEJICKIIMM pacTeHUW U IKMBOTHBIX. OIlEHKAa JKcTepbepa. bInM3KopoaCTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywmcras ywmHug. CKpENIMBAHUE YHUCTHIX JIMHUH.
I'erepo3uc, wim rubpunHas cuina. HepoiaCTBEHHOE CKpEUIMBAaHUE — AyTOPUIUHT.
Otpanénnas rubpuauzanus u e€ ycnexu. MIcKycCTBEHHBIN MyTareHes U MoxydeHHe

IIOJHUIIIIONAO0B. HOCTI/I)KGHI/IH CCIICKII N paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

buorexHosorus kak oTpaciib MPOU3BOACTBA. |'€HHAs WH)KEHEpHUs. DTallbl CO3/1aHMS
pexomOunanTHoi JIHK u TpaHcreHHbIX opraHu3moB. Kiertouynas uHXKeHepus.
Knerounsie KYJIBTYPBI. MUuKpOKIIOHATIBHOE pa3MHOXKEHHE pacTeHui.
KnonupoBanne BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
Okonoruyeckue U oTudyeckue  mnpobrembl. MO -  reHeTHYecKu

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpraHru3Mbl




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* bruonorus, 10 xnacc/ Kamenckuii A.A., Kacriepckas E.K., CuBormnazos B.1.,
AxmmonepHoe obmiectBo «M3maatenbetBo «IIpocBemenner
* buonorwms, 11 xknmace/ Kamenckuit A.A., Kacnepckas E.K., CuBormazos B.1.,
AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBerienre»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A.YO.Nonnera. A.B.Topranos. buonorus B cxemax u tadiuiax 9dKCMO Mockasa.
2012 r

I'. N. Jlepnep. buonorus. IloaHblii cripaBOYHUK 111 TOATOTOBKUA K E ' 3. M.
Actpens 2012 1

I'otoBuMmced k EI'D. O6mas ouonorus M Jlpoga 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'3. Obmas 6uonorus. KoHTpoibHBIE M3MEpUTENbHBIE MaTepraibl M
ITpoceemienne 2012 ¢

N.P. MyxamemxanoB. Mactepckasi yuutens « TecTsl, 3aueTsl, Omuronpocs 10-11
kiacey M «BAKO» 2007 r

O6mas 6uonorus: Yueonuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018.
- 704 c.

Boposrmnos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YaeOHUK 115
o01eo0pa3zoBarenbHbIX yupexaeHuil: basossiii ypoens / H.H. Bopon1os. - M.:
ITpocs., 2022. - 304 c.

Heitma-Cuonunikas, M.A. O01as u caHuTapHasi MUKpOOHOJIOTUS ¢ TEXHUKON
MUKpPOOHOJIOTHYECKUX HccaeaoBanmil: YueOHoe nocooue / M.A. Jleitma-CruoHunkas.
- CII6.: Jlanb, 2022. - 588 c.

3axapos, B.b. Pabouas terpanp o odmeit Ononorum: 10-11 knacc: k: YueOHUKY
B.b. 3axapoBa, A.I'. Mycraduna, B.1. CuBornazosa, H.M. UepHoBoii "O0mmas
ouomnorus. 10-11 xmacc" / B.b. 3axapos, E.T. 3axaposa, A.J[. Kynaes, B.1.
Cusormna3oB. - M.: Dk3ameH, 2. - 157 C.

T A JloBkosa. [loaroroeka k onmummnuagam mo oumosoruu 8-11 xkimaccos. M Aiipuc-
npecc 2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

www.informika.ru - snexrponnsiii yueoHuk "bruosorus” (ep. 2.0 - 2000) u3 nukia
"OOGyuaromue SHIUKIoNeUuu" . - Y4ueOHbIN Kypc, KOHTpOJIbHBIE Bonpockl. (Kak
0JIK30BaThCs - cM. "Tlomorp".)

www.college.ru - pazagen "OTkpsiToro koutemka" o brosoruu. Y4ueOHUK, MOIEIH,
On-line TecThI, yUuTENIO.

www.skeletos.zharko.ru - "OnopHo-aBurareapHas cHcTeMa YesloBeKa'.
OO6pa3zoBatenbHbIN calT o npeamety buosnorus, kypc Yenosek. CTpoeHue ckesera.
Mpeimeunas cucteMa. Kak ato paboraet. Ilpumoxkenus: 2 CKEIECTHBIX SHIMKIIONCINH;
JUISL YUUTEIIS - YPOKH, JJabopaTopHbIe, 6 TECTOB C OTBETAMM.

www.biodan.narod.ru - "buo/lan" - buosnorus ot Jlauel. HoBocTr 1 0030p6I 110
ouonorun, sxoorun. [Ipodiiemsr u Teopuu. EcTh TeMaTHUeCKre BBITYCKH,
doTtoranepen, bnorpadun BETUKUX YICHBIX, CTICIICIOBAPb.

www.bio.1september.ru - nus yuureneii " uay Ha ypox buomoruun". Ctatbu no:
Bboranuke, 3oonoruu, buonorun - Yenosek, OOmieii OMoIornu, DKOJIOTHH.

www.bio.1september.ru - razera "buosorus" (Mex Iy BBIX0JIOM 0YepEIHOTO HOMEpa
ra3eThl U MOSBICHUEM TOJTHOTEKCTOBOM BEPCUU HOMEPA Ha CaiTe yCTaHOBJICH
roJIOBOM UHTEPBAN)

www.kozlenkoa.narod.ru - Otot caiit Kosnenko A.T'. - npernoaaBarens u s
npernoaaBaTesieH, I TeX, KTO YUUTCS caM M YYUT APYTUX; OYHO U JTUCTAHIIMOHHO,
OHMOJIOTHH, XUMHH, APYTHM IIPEIMETaM - ¢ TOMOIIbI0 KOMIIbIOTepa u HTepHET.

www.nsu.ru buojorus B BOIIPpOCAX U OTBCTAX - YUCHBIC HOBOCI/I6I/IpCKOFO
AK&,Z[CMFOpO,Z[Ka OTBCYAIOT HA BOIIPOCHI CTAPUICKIACCHUKOB.

www.websib.ru - pazgen "buonorus" HoBocubupckoit 00pa3oBaTeIbHOM CETH.
[ToaGopka MaTepratoB M CChIIOK (IIPOrPaMMBbI, TPOEKThI, MATEPHAIIBI Y YPOKY,
aOUTYpPHUEHTY).

www.nrc.edu.ru - "bronornyeckas kapTuHa Mupa' - pasjies 3JCKTPOHHOro yueOHHKa
"Konuenuuu cOBpeMeHHOTO ecTeCTBO3HaHUA". KoHIeNnIMy NporucXoKIeHUs KU3HU
u Teopuu 3Bomtonuu. (Ilepexoxn nmo cepike BHU3Y "anee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak SHIMKIOMEIUS.
(O6bem undopmanuu BrieyatiseT.) BeiOpaTs OyKBy, OTKPOETCS CTPAHUIIA C IBYMS



OOJIBIIMMH KOJOHKaMM Ha3BaHui: Pactenus u JKuBoTHbie. BEiOMpaem 1o Ha3BaHUIO
- OTKPBIBAETCS OMHCaHue u PoTo.

www.filin.vn.ua - "®unuH" - WTFOCTPUPOBAHHAS SHITUKIIONEIUS )KUBOTHBIX. K
CO’KaJICHUIO HE BCE pasnieibl roToBbl. Onucanus u ¢potorpaduu.

www.nasekomie.h10.ru "Hacexomsbie" O HACEKOMBIX IS IIIKOJILHUKOB - OIMCAHUE
OCHOBHBIX BHJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekompbie. [lonynsipnas kaura Axkumymkuna U.U. ¢
MHO>KECTBOM ILIBETHBIX PUCYHKOB U (poTorpaduii. -

www.bird.geoman.ru [Ituner. [Tonynspraas kaura Axkumynikuaa U.M. ¢ MHOXXeCcTBOM
IIBETHBIX PUCYHKOB U (hoTOrpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [Tonynsipnas kaura Akumymikuaa U.U. ¢
MHOKECTBOM I[BETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Pe10b1. UnrocTpupoBaHHas SHIMKIONEAUS PHIO.

www.plant.geoman.ru - XXusub pactenuii. 3aHMMaTeNbHO 0 OoTaHuKe. bakTepuu.
JlekapCTBEHHBIE PACTEHUS.

www.livt.net - ajekTpoHHAs WILTFOCTPUPOBaHHAs SHIKKIoNeAus ""YKuBbIe
cymectBa". Knaccudukarus u ¢potorpaduu 6e3 Texcra.

www.nature.ok.ru - Peakue u ucuesaroimue xuBoTHbie Poccuun. Onucanus u rojgoca
PEIKUX KUBOTHBIX.

www.bril2002.narod.ru - bronorus mis mkoiapHUKOB. KpaTkas nadopM. 1o
paszaenam: O6mias 6uosorusi, boranuka, 3oomorusi, Yenosek.

www.festival.1september.ru - ®ectuBanp negarorudeckux uzaek "OTKPBITHIA yPOK"
2006 - 2007. Pazaen "lIpenogaBanue ouomoruun' - 86 crarei.

www.charles-darwin.narod.ru - Yapns3 [lapBun: 6uorpadus ¥ KHUTH.



