ABTOHOMHAasi HEKOMMepUecKast 00111e00pa3oBaTesibHAs OpraHU3aIus
WuTennext AkaneMus
(AHOO «HMHuTemnexT AxameMus»)

PACCMOTPEHO YTBEPXKJAIO
Ha 3acelaHry TIeAarormdeckoro CoBeTa Hupexrop AHOO
npoTokos Ne 1 «aTennexkT AkageMus»
«22» aBrycta 2024r. M.K. T'aBpuim

npuka3 Ne 105
OT «22» aBrycra 2024r.

PABOYASI ITIPOTPAMMA
(ID 3854547)

yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb»
st ooyyatromuxest 10-11 kimaccoB

[NMoanncaHo undposomn
noanucoto: AHOO
"MHTEJUTEKT AKAOEMIAA"

r. HoBoky3Huerk, 2024



HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJIOTUM TEOPETHUYECKYIO OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie Tonoxkenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBIITYCKHUKOB, MTOJIOXKEHUS 00 OOITUX MENISIX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexnepanuu, a TaKKe IOJIOXKEHHUS O
cnenupuke OMONOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIECTBOBAaHMS 4esloBedecKoro oodiectBa. COrjaacHO HAa3BAHHBIM MOJIOKEHHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBleHWE O IeNsIX, 00 oOuiei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
COJIEp’)KaHMe, €ro CTPYKTYypy, paclpeielieHHue Mo pa3jenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUSI YUYEOHOr0 MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarOITNXCS.

B nporpaMmme 10 OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHUJOB Y4ueOHO-TIO3HABATEIbHOU
NEeATEeTbHOCTH/YUeOHBIX JEHCTBUM OOy4YaloIIMXCA MO0 OCBOCHHIO COJIEP>KaHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHOJoruu, Ojarojapsi 4yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopmupoBaHrEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY Kalolled MNpUPOJHON cpeje.
[TosToMy Hapsay ¢ U3y4YeHHEM OOIICOMOJIOrMYECKUX TEOPUM, a TaKKe 3HAHHUM O
CTPOCHUU JKMBBIX CUCTEM PA3HOI0 PaHra U CYIIHOCTA OCHOBHBIX MPOTEKAOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJICACTBEHHBIX 3a00JICBaHUN YEJIOBEKA, MEINKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
11eJIECO00Pa3HOTr0 TOBENCHUS B OKPY)KAIOIIEH MPUPOJHON Cpene, aHaiam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAJHON HANIPaBIEHHOCTU
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreyeHus



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K H3MEHEHHMSIM JIMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOM KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O JKUBOW mMpupoie, eé
OTJIMYWTENIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJOTMYECKOTO MBILIUICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOM IPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYJIbHbIX, KOMMYHHMKAallMOHHBIX ©  HWH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY JUIsl OIpPENENCHUs MOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aromuecs: TOJDKHBI OCBOMTH 3HAaHUA W YMEHHs, 3HAUUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHMMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHe COJIEpKaHUS Y4uyeOHOro Mmarepuana B Mporpamme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLIUE COJEpKaTeNbHble JINHUK: «bronorus kak Hayka. Metoasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



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

[lens m3yueHus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOABI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIaxX, CIyXKaluX OCHOBOU
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

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

CTAaHOBJIICHHE y oOydarommxcss oO0meil KyJbTypbl, (YHKIIHMOHAJIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHue y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YEOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOMIOISHUS dTHISCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUI CBOEH JIESITEIBHOCTH 10 OTHOILLICHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPKXAHUE 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.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl MO3HAHUS )KUBOU MPUPOJIBI».

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 IpeaMeT u3ydeHus: ouosnoruu. Oinaue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCcTpanuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEeMEHThIL. Bosia 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~OCIKOBOW MOJEKy/abl (MEepBUYHAs, BTOPHUYHAS, TpPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoduUILHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. 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 GpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekynbsl /IHK kak renermueckuii 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 KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHMTOXOHJIPHUH, ILIACTHJIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropuslii 1eHTp kieTku. CTpoeHue aapa: sjuepHas o0oJIouKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. 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 XMMHYECKUX JJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmentay, «Hykinennossie kuciotel. JJHK», «CtpoeHue mMoieKyibl



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

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

JlabopatopHas pabota Ne 2. «M3ydeHue CTpOEHHS KJIETOK paCTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEPreTUUeCKUid OOMEH) — JIB€ CTOPOHBI €IMHOrO 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. CperoBas u TeMHOBasg (a3pl (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 OakTepnu. 3HAUCHUE XEMOCHHTE3a IS
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. OxkucnurenbHoe dbochopunupoBanue. D¢ DHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — marpuunabii cuaTe3 PHK. Tpancnsuus — GuocuHTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpyChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX M UEJIOBEKa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



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

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckui, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbld 1nukin 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.

KnerouHnplii UK, WX >KU3HEHHBIM 1MKI KieTku. MHTepdaza u MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUS WM  HWHIUMBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.

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

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopMbI pa3MHOKEHHSI OPTAaHU3MOB: Oecroyioe U moJioBoe. Buabl 6ecmomnoro
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. Ilpoueccsl, MpOUCXOAIINE HA CTagusX Meno3a.
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 — TameT (CrepMaro30ujl, SMIEKIIeTKa) — CIepMATOreHe3 U OBOIE€HE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX YKHUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



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

Poct m pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkietku Oaktepuity, «CTpoeHUE TOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIIeKIeTKa MIIEKOMUTaromero», «Kapuoknues B KJIeTKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenwme muTO3a B KJIETKaX KOHUYMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaTaxy.

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

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U OMOpPUOJIOTUU B CTAaHOBJICHMHM TE€HETUKHU. BKiam pocCHMCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel rameT. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
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 rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbIN psi U BapuallioOHHAs KPUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 U TO0JOBOM TMpolecCc — OCHOBAa KOMOWHATUBHOMU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOULIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKH U JICUCHUS TEHETUYECKUX
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. BaBunos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuMBaHus»,  «Meio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTMYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

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



XpOMOCOM», MHUKPOCKON U MuUKpompemnapar «Jpo3oduia» (Hopma, MyTaluu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3yuyeHue pe3yapbTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO030(HIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas pabota Ne 6. «/3ydenne Moau(pUKAIIMOHHONW M3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y 1po30(uiabl Ha TOTOBBIX
MUKpOIIpEenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

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 U MHAMBUAYAIBHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHI.
Otpanénnas rtuOpuau3auus M €€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 H
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrenHsix opranu3moB. KiertouHas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpetsi: H. M. BaBwios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanos.

Tabmuubr u cxembl: kKapta «lleHTpbI MPOMCXOXKICHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuausamnus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

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

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONMOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKON JIETOMHUCH, IEPEXOJHbIE (OPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBWKYIME CHWIIBI HBOJIONUU BUAOB 10 [lapBuny (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tonmynsuusa kak eIMHUIA BUIa U SBOJIIOIUU.

JBrkymme cuiibl ((pakTopbl) 3BOJIOLMH BUAOB B mpuponae. MyTallMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

EctecTBenHblii or60op — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJIOIUU. [Ipumeps
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBONIONUU:  (DuUIIeTUYECKas, JUBEPreHTHAas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS paguarus.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymammm»,  «MyTanunoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa3oBaHuey», « IKOIOTHIECKOE BUI000PAZOBAHUEY.

OO6opynoBaHue: KOJUICKIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKpPAaCKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOrO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmukanus «llepekpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTarui (OpPMbI KPBUIbEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUYECKOW 3BOJIIOLIMK. HadanbHble 3Tamnsl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie Mo 3paMm u nepuogaM. Karapxeil. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHUpa KakKk OTpaxkeHHe »>3Boytouud. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuibl  (dakTtopsl) — aHTpomoreHne3a.  HacneacTBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxoxsamuii, YenoBek HeaHAEpTaIbCKUU, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (9KBAaTOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AaHATOMHUYECKHMX 4YEepT CTPOCHHUS YEeJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTablla, KPOMAHbOHIIA), CJIENKH WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHble ¥ NpakTUYeCKUE PadoThI:

[Tpaktrueckas padota Ne 1. «M3yueHue MCKOMaeMbIX OCTAaTKOB PACTCHHUUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3aja4u U pa3Jeiibl SKOJOTHH. MeToabl IKOJOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHMYECKHE U AaHTPOIOreHHble. JIeHCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Bu bl OMOTUYECKHX B3aMMOJICCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckrne 0COOEHHOCTH PACTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: POIYLIEHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, OuomMacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH Ouocdepnl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOTeHHbIE U3MEHEHUS B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ounocheprry, «DakTopsl Aerpaganuu mousy, «llapaukoBeil d3dhdexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaelb-anmukanus « TUnudabie OMOILIEHO3b», TepOapwHii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAIICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepanuu, H300paK€HUsT OXPaHIEMBIX BHJIOB
pPacCTEeHUN U )KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MX HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

Cornmacno ®I'OC COO, ycraHaBiauBalTcs TpeOOBaHUA K pe3ysbTaram
OCBOCHMSI  OOyYarOIMIMMHUCS MpOorpaMM  CpeaHero  obmiero  o0pa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType AMYHOCTHBIX PE3yIbTATOB OCBOCHUA mpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHio  OHOJOoTuH,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTU 1IEHHOCTHO-CMBICIOBBIMU  YCTAHOBKAMHU, MPUCYILUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTHYECKOrOo MPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIE TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «bHOJOrus» JOCTUTAKOTCA B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEACHUS U CIOCOOCTBYIOT IpOLIECCAM CaMONO3HAHUS, CaMOBOCHUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXECHUS K 3aKOHY U IIPABOIIOPAAKY, YEJIOBEKY TPyJda U CTAPLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPpaAULMUSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon Penepaunu, npupoie U
OKPY’KarolIEn Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMW, TO3UTUBHBIX BHYTPEHHHMX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOT0 BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLUMOHHBIX MpaB U O0OS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHME YUUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAUMOCTb KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpHU OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
Ponunoi, ropaoctu 3a CcBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaponoB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILIICHUI;

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

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKHX TpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE LEHHOCTU MPAaBUJ HWHIMBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBA, TPY10JIt00ueE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyayiied mnpodeccun U Pearru30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYX aroUIEH Cpeibl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HAHWST W yMEHUS TIPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,



HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
aKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
NPUPOIAHON cpefie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpBHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYJbTYpbl KaK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOlIecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PEecypcHble  OpoOJieMbl  pa3BUTUS
YeJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHH OHMOJOTMYECKUX 3HAHUM B LEIAX
NOBBIIEHUS OO0IIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
pU U3y4eHUH OUOJIOTUY;

NOHUMAHUE CYLIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4YyaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (aKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJy4YEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLUSX;



OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;

FOTOBHOCTh M CHOCOOHOCTh K  HEHOPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYUMbIC IS  (OPMHPOBAHUS MHUPOBO33PEHUS OO0YYAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4HbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYIHX),
yHUBEpCabHbIe Y4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
rPaMOTHOCTH U  COIMAJIbHOM KOMIIETCHIIMM OOy4Yaroluxcs, CIOCOOHOCTH
oOyyJarommxcst HCIIOJIB30BaTh OCBOECHHBIE MEXIMCIUTUIMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCAIbHbIE y4yeOHbIE JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPAXKATh:

OBaajaenue YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUH, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTpENCNATh 1ETU JeATCILHOCTH, 3ajaBas TapaMmMeTpbl W KPUTCPHH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPaccMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;



NPUMEHSATh  CXEMHO-MOJENBHBIE  CpPeACTBA Il TNPEACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3Y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  TMPOTUBOPEUMU  PA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTAaH pEIICHHS MPOOJEeMbI C YU4ETOM aHalM3a MMEIOIINXCS
MaTepHaATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBAThH COOTBETCTBHE PE3YIHTATOB
TEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITETLHOCTH;

KOODJAMHHUPOBATh H  BBINIOJNHATH pabOTy B  YCJIOBHSX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BUBATh KPEATHBHOE MBIIIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJICTh HABBIKAMH YUEOHO-UCCIE0BATEIbCKON U TPOCKTHOM IESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS IPAKTHICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BUILI JACSITCIBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAHMS, €Tr0 HHTEPHpeTalH, MNPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIE 3a7adyll B 0Opa30BaTEIbLHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apTyMEHTHI IJIs JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBAaTh TIONYYCHHBIE B XOJ€ pEIICHUs 3aJaddl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEICTB U CIIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPey;

yMETh TEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJIEH, MpEJJiaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:



OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOW JUTeparype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omonornyeckoil mHGoOpMaIMu, HEOOXOTUMOU I BBIMOTHEHUS yUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpPMy  NIpEICTaBIICHUS
ouonornyeckor nHdopmalmu (cxembl, rpaduKy, TUarpaMMbl, TaOJIUIbI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayeCcTBE CpeacTBa Npu paboTe cC
OMOJOrnyeckod HHPOpMalUUE: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(}OpManuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

1) o6menmne:

OCYIIECTBIATH KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WJIM JUCKYCCUU O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJILHO BBINOJHEHHUS MpeiaraeMomn
3aJ]a4uM, YYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULMUHN JIPYTUX YYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaThb HeEBepOaJbHbIE CpPEACTBA OOIIECHHS, TMOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMUKHOBEHUS KOH(JIMKTHBIX CHUTYyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, TPOSBIIATh YBAXKUTEIbHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:



NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAUBUAYAJIBHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJEHCTBUS NP PELICHUH YUeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUJIEKTUBA;

OPUHUMATh LEJId  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpeienarh pojud ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYACTHHKA KOMAHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TO3WLHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE ITOBEIACHUE B PA3IMYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBIICHHUA TNPOOJIIeM U UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOLIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATENIbHYIO JI€SITEIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHMpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JIEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;



BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI pedIEKCHH AJIsi OLEHKU CUTyalluH, BBIOOpa
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU 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.

HPEIMETHBIE PE3YJIbTATDI

[IpeameTHbie pe3ynbTaThl OcBOeHHs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peo0pa30BaHUI0 3HAHHM, BUBI JCSITEIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUYE€OHBIX CUTyallUsIX, a TaKXE€ B pealibHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOrO Tpeamera «buonorus» 6 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIIMOHATHHOU
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJICpKAHUE OMOJIOTHYECKUX TEPMUHOB W TIOHSTHMA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsIUs), YPOBHEBAsI OpraHU3AIUsl )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4yenus (o meHTpax MHOTOOOpasusi u



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

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IIPOLIECCOB M SIBICHUM, OpPraHHU3alus U INPOBEICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX
pE3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU ITOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTMYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeiHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHUS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbs M 370POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPY KaIOLIe
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOAOTIOIH30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpakTHUYecKHe padoThl, cOO0IaTh
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(pOpPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» 6 11
Kjacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHMS, O BKIAJ€ POCCUHUCKUX U
3apyOeXKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHATIHHOU
TPaMOTHOCTH YeJIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHMN:
BU/I, TTOMYJISALIUS, TeHOGOH, BOJIOLMS, ABUKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
MPUCTIOCOOICHHOCTh OPTaHMW3MOB, BHI000pAa30BaHME, SKOJOTHMUYECKHUE (DAKTOPHI,
OKOCHCTEMa, TMPOJYIEHTbI, KOHCYMEHTBI, pEIYyLEHThl, LIeNd IHUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JaraTh OWOJOTHYECKHE TEeopuu (IBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyTteit sBomornuu A. H. CesepiioBa, yuenusi o ouochepe B. M. Bepnanackoro),
OTIPEAENATh TPAHULIBl X IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIIABIKEHHWE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCICyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJYYSHHBIX
pE3yJbTaTOB, MCHOJB30BAaHHBIX HAYYHBIX NOHATUN, TEOPUNH U 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE TPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKUX (AKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEIIECTB MU TIOTOKAa DJHEPTMH B JKOCHCTEMaxX, AHTPOTOTCHHBIX HW3MEHEHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHWUN B IMOBCEIHEBHOU
XKU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY>KarOIINX JTFOICH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYIKAIOIICH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIIOIH30BAHMS;

yYMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHPOBATH HHGOPMALUIO
OMOIOTHMYECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl
bubmuoreka [{OK
L buonoris kax Hayka 2 05 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHU3aIus 0 0 httos://m.edsoo.ru/7f41c292
. bubnnorexa [IOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 0 1 bubmmnoreka HOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 8 0 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmorexa LIOK
7 3 0.5 0
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1 0 0
CIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3/ieioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
L IBOONKORHAL OHONOTHA o 05 L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyHRaIOLas cpea > 0 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 :
Coo011ecTBa U YKOJIOTHYECKUE CHCTEMBI 9 0.5 0 https://m.edsoo.ru/7fA16c7A
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
uudpoBbIe
Nen/m Tema ypoka Kontpoabubie  IIpakTuyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bubmuorexa [JOK
1 Buosorus B cucteme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
9 [IpakTuueckas padora Ne 1 1 0 05 bubnnoreka [JOK
«Hcnonp30oBanue pa3anyHbIX METOOB IIPU ' https://m.eds00.ru/863e6122
W3YYEHUU OMOJIOTHYECKUX O0BHEKTOBY
3 buoniornyeckue cucremsl, MPOUECCH U UX 1 05 0 bubnuotexa [JOK
U3yUeHHe ' https://m.edsoo.ru/863e6564
4 XuMu4yeckui coctaB KiaeTku. Boga u 1 0 0 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bubmuorexa [JOK
5 b .C 0 1 0 0
CATICH, LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «3yyeHune KataauTU4eCKON aKTUBHOCTH 1 0 0.5 bubmorexa HOK
Y ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTasasbl)»
7 VYrneoasl. Jlunuast 1 0 0 bubnmoreka [JOK



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

https://m.edso00.ru/863e6870

bubmuoreka [JOK
8 Hyxentobbie kuciotsl. AT® 0 https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yYEHHUSI KIETKU. 0 bubnmoreka [JOK
Knerounas teopus https://m.edso00.ru/863e6e88
10 Knerka kak 1ienoctHas )KuBasi cuctema 0
CtpoeHue 2yKapuOTHUYECKOM KIETKH.
JlaboparopHas pabota Ne 2 «M3yuenue bubnuorexa [JOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OaKTepUil IO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHHUEC»
bubmuorexa [JOK
12 OOMeH BelecTB WM MEeTad0Iu3M 0 https:/m.eds00.ru/8636766¢
bu6nmoreka [JOK
13 Potocitnres. Xemociirres 0 https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckHi ooMen 0 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muro3. JlabopaTopHas padota Ne 3
15 «HaOmronenre MUTO3a B KJIETKaX KOHUYUKA 0.5 bubmmorexa LHOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peaknys MaTpuaHOTO 0 bubnuotexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpancisuus — buocuires benka 0 https://m.eds00.ru/863e796e
18 Hexknerounsie (hopMbl 3KU3HH — BUPYCHI 0 bubmmorexa [TOK

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
N bubnmoreka [JOK

20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTopHast pabora Ne 05 bubnmoreka [JOK
4 «M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpEnapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmmorexa LOK

https://m.eds00.ru/863e8436

93 I'eneTnka — HaykKa O HaCJIEeICTBEHHOCTH H 0 bubnnorexa [HOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 0 bubnmnorexa [JOK
MonoruOpuaHO€e CKpelBaHue https://m.eds00.ru/863e8878

o5 Jurubpunnoe ckpeuBaHyue. 3aKoH 0 bubnnoreka [JOK
HE3aBHCUMOI0 HAaCJIe10BaHUs IPU3HAKOB https://m.edso0.ru/863e89a4
CuenieHHoe HaclleJOBaHUE TPU3HAKOB.

JlaGopaTtopHnas pabota Ne 5 «M3yuenue
26 pe3yabTaTOB MOHOTMOPUIHOTO U 0.5 bubnuorexa LIOK
https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y JPO30(DUITBI
Ha TOTOBBIX MUKPOTpEnapaTax»

97 I'eneruka mona. HacinegoBanue npu3HaKoB, 0 bubnmuotexa [JOK
CIICTVICHHBIX C I10JIOM https://m.edso0.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.

28 Nzydenne monudukanoHHOMN 0.5 bubmmorexa LIOK

M3MEHYUBOCTH, IOCTPOCHNE BapHALIUOHHOTO
psia U BapuallMOHHOW KPUBOD)

https://m.edso0.ru/863e8efe



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

HacnencrBeHnnass "3MEHYMBOCTb.
JlaGopaTtopHnast pabora Ne 7. « AHanu3

bubmuorexa [JOK

29 1 0 0.5
MyTalui y Ipo30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»
bubmuorexa [JOK
30 T'enerika uenoseia 1 0 https://m.edso0.ru/863e8d78
PesepBHeIil ypok. O600IICHHE TTO TeMe
31 «HacnencrBeHHOCTh U U3MEHUYUBOCTH 1 0.5 0
OpraHU3MOBY
bu6mmoreka [IOK
32 Ceneiui Kax Hayka u npouece 1 0 0 https://m.edsoo.ru/863e9214
33 MeToibl U JOCTUKEHHUS CENEKLIMU PACTEHUI 1 0 0 bu6mmoreka [IOK
1 KUBOTHBIX https://m.edso0.ru/863e9214
bu6mmorexa [IOK
4 b 1
3 MOTEXHOJIOTHS KaK OTPACIh IPOU3BOICTBA 0 0 https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue mupposkie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
1 DBOJIOIUS U METO/BI €€ H3yUeHUS 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 05 0 bubnnoreka [JOK
HBOJIIOLIAU https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mikposeosorus L 0 0 https://m.edsoo.ru/863e9cle
[Tomymsius Kak seMeHTapHas eAuHHUIA
4 BUJa ¥ dBomroImK. JlaboparopHas padota Ne 1 0 05 bubnnoreka [JOK
1 «CpaBHEeHHE BUIOB 1O https://m.edso00.ru/863e99c6
MOP(OTIOTHIECKOMY KPUTEPHUIO»
5 JIBroky1ue cuibl (3eMeHTapHbIe (PaKTOPbI) 1 0 0 bubnnoreka [JOK
SBOJIIOLIUH https://m.edso00.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 0 0 https://m.edsoo.ru/863e9edo
Pe3ynbpTarsl 3BOIOIUN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas padora Ne 1 0 05 bubnuorexa [JOK
2 «Omnucanue npucnocoOIeHHOCTH https://m.edso00.ru/863e9fde
OpraHusMa 1 €€ OTHOCUTENLHOTO
XapaxkTepa
8 Hampasnenus u myTu MakpO3BOJIIOLMH 1 0 0 bubmmorexa LIOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTumocTs 3BOIIONNN 0
10 Ucrtopus xxu3Hu Ha 3emiie 1 METObI €€ 0
U3YYCHHUS
bubnunoreka [HOK
11 ['unoTe3sl MPOUCXOXKACHHS )KM3HU Ha 3eMIIe 0 httos://m.e dsogru 186363545
12 Pa3Butue xu3Hu Ha 3eMJIe 110 3paMm U 0 bubmuorexa [JOK
nepuoam https://m.edsoo.ru/863ea6be
OCHOBHBIE ITAITBI BOJIOIUN PACTUTEIIEHOTO
13 U )KUBOTHOTO Mupa. [IpakTuyeckas pabora 05 bubnuorexa [JOK
Ne 1 «M3yuenue uckonaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8hc
pPacTeHU U )KUBOTHBIX B KOJIJICKIIUSIX)
14 CoBpeMeHHas cuctemMa OpraHu4eckoro Mupa 0 bubmorexa LHOK
https://m.edsoo.ru/863ea48e
bubnnoreka [JOK
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 0 https://m.e dsogru 1863eac2c
bubnmnorexa [JOK
16 JBmxymiue cuibl ((hakTophl) aHTPOIIOTEHE3a 0 https://m.e dsogru 1863ead4d
17 OCHOBHBIE CTaIMM 3BOJIOLIMH YEJIOBEKA 0
18 Yenoseueckue pacsl U NPUPOIHBIE 0 bubnuotexa [JOK
ajarnTany 9YeJIOBEeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O6o0IIeHHE TTO TeMe

19 «Bo3HUKHOBEHHE U pa3BUTHUE )KU3HU Ha 0
3emie»

20 OKOJIorus Kak HayKa 0

21 Cpenpl 00uTaHUs U DKOJIOTHIECKUE 0 bubnuorexa [JOK

dakTopbI https://m.edsoo.ru/863eafec

99 Abuotnueckue (axropsl. JlaboparopHas 05 bub6nuorexa [IOK

paborta Ne 3. «Mopdomoruueckue

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

OCOOEHHOCTH PAaCTEHHH U3 pa3HbIX MECT
obutanusny. JlabopaTtopHas padora Ne 4.
«BimsiHuE cBETa HA POCT U Pa3BUTHUE
YEPEHKOB KOJICyCa»

23 buoTtnueckue hakTopsl 0 0 ngg;;fgsaoggg 63eh348
DKOJIOTUYECKHUE XapaKTEPUCTUKU
24 nomysinun. [Tpakrndeckas padora Ne 2 0 05
«ITocY€T TUIOTHOCTH TOMYJISAIIUI Pa3HBIX
BUJIOB PACTCHUI
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 0 0 ngsﬁﬁrz?:;szgﬁg%eb%a
bubnnoreka [JOK
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 0 0 httos://m.e dsogru 1863eb46a
OcHOBHBIE TTOKA3aTeNN YIKOCUCTEMBI.
27 Dxonorndeckue nupamuasl. CBoiicTBa 0 0 bubmmorexa [TOK
skocrcTeM. CyKIecous https://m.edso0o.ru/863eb5fa
28 [TpupoHBIE SKOCUCTEMBI 0 0
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 0 0
30 buocdepa — rmobanbpHas s3xocucremMa 0 0 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 0 bubnmoreka [JOK
o6uochepsl https://m.edsoo.ru/863ebd16
32 YenoseyecTBo B Ouochepe 3emiu 0.5 0
33 CocylecTBOBaHHE TPUPOJIBI U 0 0 bubnuotexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HHE TEMBI 0 0

((COO6H_IGCTB3 " 5KOJIOTHYCCKUE CUCTCMBI»



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buosnorus / Ilaceunuk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilon
pen. [Taceunuka B.B., Akiimonepnoe o6miectBo «3narenscTBo

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

LHOP, 50P

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1IOK, 1IOP, DOP
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