PABOYASA ITPOTPAMMA

yueOHoro npeamera «buonorus. bazoBblil ypoBeHb»

st ooygaromuxcs 10 — 11 kmaccoB



HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXO0A0B K (POPMHUPOBAHUIO COAEPNKAHUS Y4YEOHOro MpeameTa
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TAkKe MOJIOKEHUS O Crielnu(uKe
Oouosiornu, €€ 3HAYCHWU B TO3HAHUM SKUBOW TIPUPOJABI M OOECICUCHUU
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKITUU TTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu 1a€t npeacTaBieHue o Lelix, 00 o0uel cTpaTeruu
oOy4deHHMsl, BOCIUTAHUS Y PA3BUTHS 00y4aIOLIUXCsI CPEICTBAMH y4eOHOTO ITpeIMETa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJEPKAHUE, €T0 CTPYKTYDPY,
pacnpeniefieHue Mo paszjieliaM UM TeMaM, PEKOMEHIYEeMYIO IOCJeI0BaTeIbHOCTh
U3y4YeHHUs y4eOHOro Marepualia ¢ y9ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0Opa30BAaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00ydJaromuxcs.

B nporpamMmme o 6100THMN TakKe YUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TMPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4arolUXCsl IO OCBOCHHUIO COJEPIKaHMUs
OMOJIOTMYECKOT0 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0pPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarollled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTUYECKUX TEOPH, a TaKkKe 3HAHHUH O
CTPOCHHH JKUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCETHEBHOM KMU3HU JI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKU HACIEICTBEHHBIX 3a00J€BaHUM YEJIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTHPOBAHUS, 000CHOBAHUS IKOJIOTUYECKH 11€71eCO00pa3HOro
MIOBEJICHUS B OKPY>KAIOILIEH MPUPOJHOU CpEele, aHaIu3a BIIMSHUS XO3MCTBEHHOU
NEATeIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCHUCTEM.
VYcunenve BHUMaHUSL K NPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro mpeamera
«buronorus» NpoaIUKTOBaHO HEOOXOIUMOCTHIO 00ECTICUeHHS YCIOBUM JJIsl pEILICHUS



OJIHOM M3 aKTyalIbHBIX 3aJa4 IIKOJIHOIO OMOJIOTrHYECKOro o0pa3oBaHus, KOTOpPas
npeanonaraer GOpMUPOBAHUE Yy OOYHAOUIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYHYAIOIIMXCA MNPEACTaBICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOAbL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbinoe 3HaueHne OUONIOTUS UMEET TAKXKE JJIsl pEIIeHUs] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COLUANTHM3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obOecrneynBaeT ycioBHs sl (GOpMUPOBAHUS
WUHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OWOJIOTHYECKUX 3HAHUHU C
NPEICTABICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpaduu. Ha3paHHble TOJNOXKEHHS O TMpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» CcOCTaBMJIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpPXKAaHUS, MPEICTABICHHOTO B IMpOrpaMMme IO
ouosoruu.

Otb6op comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC [IJIS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJioBeKa B OKPYJKAIOIIEH NMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco0oe MECTO B ATOM cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUsA, KOTOPhIE CIyKaT OCHOBOM Ui (POpMUPOBAHUS
MPEJICTABJIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OHMOIOrMYecKoro 00pa3oBaHus.

CrtpykTypupoBaHHe cojepx aHHUs y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJIOrMHM OCYIIECTBICHO € YY€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeIbHble TUHUU: «buosorus kak Hayka. MeTobl
HAy4yHOTo To3HaHMs», «KieTka kak Ouonornueckas cucreMayn, «OpraHum3M Kak
Ouonorunyeckas cucremay», «CuctemMa U MHOrooOpazue OpraHM4EeCKOro MHpay,
«IBOJIFOLHS )KUBOU PUPOABD, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
WCIIOIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOU
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BBIAAIOMIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOy4aromuXcs MO3HABATEIbHBIX, HHTCIUICKTYyAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAHOBJIEHHE Yy OOydJaromuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpPa KUBOM MPUPO/IbI HA OCHOBAHUU 3HAHU U OIBITA, MOJIYYEHHBIX MPU U3YICHUH
OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOW JAESATENIbHOCTU YeJIOBEeKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUESCKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIEeI0OBAHHUIM;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYpHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HU JIJIS
OLICHKH IOCJICICTBUN CBOEU AEATEIBHOCTH IO OTHOIIEHUIO K OKPYIKAIOIIEH Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep MPOPUIAKTUKH
3a00JIeBaHMA.

B cucreme cpemnero o6miero ob6pasoBanusi «buonorus», mzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeAMeTHOMN ob0sacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yyeHus OMOJIOTHH Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTo/bl TO3HAHUS KUBOUM MPUPOJIBI (HAOIOICHHE, SKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS KUBOW TTPUPOJIBI».

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuE pa3IUYHBIX METOJIOB TPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOIBL.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKH >KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (ME€pBUYHASA, BTOpUYHAS, TpETUYHAsT U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas crneuudpuyHoct. Kodepmentsl. Burtamunbsl. OTianums
(hepMEHTOB OT HEOPTaHNUYECKUX KaTaINu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ibl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JakTo3a) W TMoJHcaxapunbl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuum naunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HCTOUHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIUH.

[utonorus — Hayka o kietrke. Knerounas teopusi — npumep B3aUMOACHCTBUA
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak niemoctHas xuBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpana, Mosekynbsl JIHK kak renernueckuit ammapar, cucTema
cuHTe3a Oeka.

Tunbel KIETOK: »JyKapuoTHueckas | TmpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[TpoucxoxaeHne MHUTOXOHApPUN M TuIacTUA. Bunabl mmactua. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHme snpa: suepHas o00JI0YKa,
KapuoIljla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipeenieHre XuMUYECKUX 3JIEMEHTOB B HEKUBOU IPUPOJIE,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuter m cxembl: «Ilepmonnueckas TabnwIa XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

Jlaboparopnass pabora No 2. «/3ydyeHue CTpPOCHHS KIETOK pACTCHHI,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOIrO IpoIlecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmenToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CmeroBass W TeMHOBas ¢a3bpl (orocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBaHHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
Bbpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe PochopunmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUESCKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KiIeTKe. ['€HETHMYECKMI KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX W YEJIIOBEKa, BbI3bIBA€MbIC
Bupycamu. Bupyc nmmyHonedpuuuta yenoseka (BUY) — Bo3z0yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/]a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knetounslii 1muki, wiM >KU3HEHHBIM LMK KIeTku. MHTepdaza u Mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosiornUecKMe OCHOBBI PA3MHOXEHHUS W  MHIMBUIYAJbHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Craguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0rO0.

Meito3. Cranun Mmeiio3a. IIpoiiecchl, Mpoucxoisiliue Ha CTaausX MeiHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3Ha4YCHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CIepMaro30u[, SIHIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIuYMHOuYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kineTku Oakrepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOUIETO», «SHIeKIeTKa MIEKONUTaIero», «KapuoknHe3 B KIETKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnast pabora Ne 3. «HaGmomenwe mMuTO3a B KJIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTHH B CTAHOBJIEHWM TEHETHKU. BKilam pocCHUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MoHorubpuaHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokosieHus. [IpaBuiio qoMuHUpoBaHUs. 3aKOH pacCIICIICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1ojIHOE U HenmoaIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHuWe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuermienHoe HacneaoBanue mpuzHakoB. Pabora T. Moprana mo cremnjieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyleHne cuerieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUEe KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

N3menunBoCTh. BHibl H3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON N3MEHYHUBOCTH.

HacnenctBenHnasi, uinyM TeHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaiuss MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHhI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METONbl TEHETHUKHU
YyeJIOBeKa: F'eHeaJIOTNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOE ompeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIJIE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a0o0eBaHUsl 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HH C HACJEACTBEHHOW MPEeIpacroiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPMIAKTUKN U JIC€UCHUS TeHETUYECKUX
Oone3Hell. MenukKo-reHeTH4eCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOU
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmutel 1 cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTeHEeTHYEeCKas
OCHOBa», «3aKOH pacUICIVIEHUS U €ro HUTOT€HETHYECKast OCHOBaY, «3aKOH YUCTOTHI
ramer», «Jlurnbpuanoe ckpemupanuey, « {luronoruueckne oCHOBBI JUTHOPUAHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaencTBUe ajuieabHbIX TEHOBY, «l €HETHYECKHE
KapThl pacTeHHH, )KUBOTHBIX U YeJoBeKa», «[ eHeTuka mojaa», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUIEHHOTO C IMOJoM», «KapHOTHIBI 4ellOBEKA U KUBOTHBIX),
«Buapl m3meHunBocTH», «MoaudukanmoHHas W3MEHUYMBOCThHY», «HacnemoBanume
pesyc-dakropa», «I'eHeTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYUBOCTHY.

O6opynoBanue: Moaenu-anmIIMKamuu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOT U MUKpormpenapat «Jpo3zodunay (HopMma, myTanuu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO H
JUTHOPUAHOTO CKPELIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnast pabora Ne 6. «3yuenue MoauPpUKAIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora Ne 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora No 2. «CocrtaBieHue | aHAIU3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaeHUe CEJEeKIMH U TOMECTHUKALIUS.
VYyenne H. U. BapunoBa o neHTpax MpoUCX0kKACHHUS © MHOI000Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpemMeHHbIe METObI CeNeKIMU. MacCoBbI U MHAUBUAYATbHBIH OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBEHHBIN MyTareHe3 u mojiydeHue
NOJIUIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHeix opranm3moB. Kierounas
uHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHdeckue  npodbimembl. MO  —  reHeTH4ecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. BauiioB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabnmuuet u cxembl: kKapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuil», «I[lopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemuka M. ®. MiBanoBay,
«llonmummonaus», «OOBEKTH OUOTEXHOJNOTUNY», «KIleTOuHblE KyJIbTYyphl H
KJIOHUpOBaHUe», «KOHCTpyHnpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHre: MYJSKH TUIOIOB M KOPHETIIIOOB AUKUX (POPM U KYIbTYpPHBIX
COpTOB pacTeHui, repdbapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

Okckypcuss «OCHOBHBIE METOIBl W JOCTHXKEHHUSI CEJEKIMU pPACTEHUH U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpennochliKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [lasieoHTOIOTHYECKHE: TOCIEAOBATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JIETOMUCH, TEPEeXOaHble (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepuKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HBIX BUJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCexX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. IIpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIIONUU BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boitonu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukpososonus. [Tonynsanusa kak eIMHUIA BUIA U 3BOJIIOIUH.

JIBkymue cuibl ((pakTophl) SBOJIIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiimoHHBIE BOJHBI M Jpeid
reHoB. M30s1ust U MUrpanusi.

EcrectBennsiit  otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOMIONUU. [Ipumepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopGh03bl U HIUO-aIaNTAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHM:  (prsieTHYEeCKas, JAUBEpreHTHas,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHne OoT HecleUHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs pagualysl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mroiuiep, A. H. CeBepiios.



Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoA  KHUBOTHBIX, «[Tomysauny, «MyTauuoHHas

M3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanun», «OOIas gereHepaus,
«/IBmxkymme cuibel sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprCIOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduyeckoe BUI000pa3oBaHuE), «IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[IpuMepsl 3alIUTHBIX MPUCITIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUNY», 00bEMHAs MOJETh
«CTpoeHHE TOJOBHOIO MO3Tra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJekus «@DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenp anmukanua «llepekpéct
XpOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKWY,
MuKpornpenapart «Jlpo3oduna» (Hopma, MyTanuu (GOpMbI KPBUTLEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnasi padora Ne 1. «CpaBHeHuE BUIIOB 1O MOPGOIOTHUUYECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onucanue NpUCIOCOOJICHHOCTH OpraHu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3em.re.

JloHayuHble TPEACTABICHUS O 3apOKIECHUU KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BoJifonuu. HavanbHbie 3Tanbl
ouonorndeckoit sBosronuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MPOTOKJIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuojam. Kartapxei. Apxeiickas u
nporepo3oiickasg »pbl. [laneosoiickas 3pa u €€ mnepuoabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass »3pa u €€ 1nepuoApl: NaJICOT€HOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapaKTepuCTUKa KJIMMaTa M TeoJIOTHYecCKHX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIOLMM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0siBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYEecKOro Mupa Kak OTpaxkeHHe 3BoMonuu. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPTaHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKJAEHNN YeJIoBeKa. MeTtonsl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3inuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE TOJIOKEHUE YEIIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacneacrBeHHas H'3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 KU3HU, WU3rOTOBJICHUE OpPYAM
TpyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npamoxomsamui, YenoBek HeaHAepTadbCKul, YemoBek
pa3ymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCIOCOOJEHHOCTH  MpEACTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnuuelr u cxembl: «Bo3uukHoBeHue CoiHEUHOW cucteMbly», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPa»,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JlpeBHue mroam», «llepBbie
COBPEMEHHBIE IO, «HernoBeuecKkre pach».

O6GopynoBanue:  Mymspku — «[IpoucxoxkaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEpTalblla, KPOMAHBOHIA), CIICTIKU WIH
nM300pakeHUss KAMEHHBIX OpYAHUH NEPBOOBITHOTO YeNOBEeKa (KaMHU-YOMIIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHYecKas TaOnuIa, KOJUICKIUsa «DopMbl
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII.

JlaGopaTopHble M IpaKTHYeCKUe padOThI:

[IpakTtuueckast padora Ne 1. «/3yyeHue nckonaeMbIX OCTATKOB PAacCTEHUU U
KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIA KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsbl 4 OKpYysKawIiuas cpeaa.



DKoJorus Kak Hayka. 3aJjaul U pasaeibl SKOJOTUuU. MeTOobl HKOIOIrMYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonornyeckue ¢akropel. Krnaccudukaius SKOJOTHYECKUX (PAKTOPOB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYEeCKUX
(haKkTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUSA,
XUIIHUYECTBO, cuMOM03 U ero (opmsel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OWMOTHMYECKUX B3aUMOJIEUCTBHUI ISl CYHIECTBOBAHMSI OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. JlnHaMuka 4uciIeHHOCTH MOMYJISAINHA U €€ PeryIIsIIus.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynwe, O. ['ekkens.

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranuzMoBy, «®Dortonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHblie M MPpaKTHYeCKUeE PadoThI:

Jlabopatopnas padora Ne 3. «Mopdonornyeckue 0cCoOOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTHA NOMYJSALMI Pa3HBIX BUJIOB
PaCTEHUIN.

Tema 4. Coo01ecTBa M 3K0JI0TH4YeCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiueBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Okonoruyeckue cuctembl (dkocuctemsbr). [loHsitue 00 »dKocucreMe u
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH d3KocucTeMBI. [TumieBbie 1ienu u cetu. OCHOBHBIE
MIOKAa3aTelld 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJOIMYECKHE NHPaMHUJIbIL:



MPOAYKIIMU, YHCICHHOCTH, OuomMacchl. CBOICTBa SKOCHCTEM: YCTOWYHMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpaszue kak (akrop ycTouMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. JXKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak
r100anbHOM JKOCUCTEMBI. J[MHaAMUYeCcKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emin. AHTPOTIOTEHHBIC U3MEHEHUs B Ouocdepe.
['moGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

CocymiectBoBaHM€e MPUPOLI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaKk OCHOBa ycToWuumBocTH Ouocdeprl. OCHOBa palMOHAIBHOTO YIPaBICHUS
IPUPOJHBIMU PECYpCaMU U UX UCIOJIb30BaHue. JlocTiKeHrs OMOJIOTHH U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. BepHanackuid.

Tabnmuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenmn nuranus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMHUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3ICVCTBUA HA IPUPOAY», « BaxkHENINEe HCTOYHUKH 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BO», «llouBa — BaxkHeimass coctamistomnas ouocheps»,
«®akTtopel  gerpamanuu  mouB»,  «llapHukoBelii  addexT»,  «DakTOpHI
pPaANOAaKTHBHOTO 3arps3HeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT azoTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHbie cOO0OIIECTBaY, KoJeKIuu «buorenosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUN PACTCHUIA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K PA3HBIM SKOJIOTUYECKUM IpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®@enepanuu, W300paKEHHUS OXPAHIEMBIX BHIOB pPACTCHHH W
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiuBarOTCA TpPeOOBaHUS K pe3yJibTaTam
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIIMKA Pa3BUTHUS OHUOIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIETI U CTPOUTH )KU3HEHHBIE TITaHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMH U HOpMaMu
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHs, OCpPEKHOTO OTHONIIECHHUS K KYyJbTYPHOMY HACICIWIO U
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM I[IEHHOCTSIM POCCHUHCKOr0O OOINECTBA, pPACIIMPESHHUE >KU3HCHHOTO
OMbITa M OMbBITA JICATEILHOCTU B MPOIIECCE peau3allii OCHOBHBIX HamNpaBiICHUU
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBa)KEHHUE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Y4eOHBIX M T[O3HABATENIBHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TIO03HABATEIBHBIX M HCCIEIOBATEIILCKUX 3a7a4y, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IrpakIaHCKON UJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe; PonuHoii, roproctu
3a CcBOM Kpail, cBor0 PoauHy, CBOMl SI3bIK M KYJIbTYpYy, MPOIUIOE UM HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAUIO0 U MaMATHUKAM IPUPOJIbI,
OoCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOT0 O0IIECTBA;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuHusMH HapoaoB Poccnu;

4) 3cTETHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLIMOHAIIBHOT'O BO3AEUCTBUS )KUBOU IIPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

MOHUMAaHKE U peau3alus 3J0pOBOro u 0€30MacHOTro o0pasa Ku3HH (310POBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DUBMUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHSTh TAKYyIO AE€STEIbHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud | Pean30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU;

7) 3K0JI0THYeCKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HICTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS OpH pEHIeHUHu NOpoOieM, CBS3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIEHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCAILUX BPEJl OKPYKAIOILIEH ITPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArONMPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEHUCTBUM U NIPEAOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHYECKOW KYJIbTYPBI,
OmbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHYECKOU AESITENBHOCTH SKOJIOTMUYECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYphl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM Kak HayKH, OCO3HaHus e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAIoIIeM MHpE Kak O €IMHCTBE MPHUPOIbI, YeJIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEHM M pEIICHUU NpodsieM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHSA MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYECHWHU OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHNS OO0IIEN KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYaromuXcs, HOpMHPYEMO
IIpU U3YYEHUU OUOJIOTHUH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTCCTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4YaeMble 3HAHUSA I aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 NTOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIPHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelieHys Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHOHM JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, PETYJISTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COITUATTBHOM
KOMIIETEHIIMM  OOYYaoIIUXCsA, CIOCOOHOCTh OOYYaOIIMUXCS  HMCIOJb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHON M COIMAIBLHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaanenne YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUYecKHe JeiCcTBUS:

CaMOCTOSITEILHO  (OPMYJNIMpPOBaTH W aKTyallM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMUsI, KilacCUUKaIU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIEC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTpeNeNATh IeN JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
TOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICITEIBHOCTH C TTOCTABICHHBIMU LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0ObSICHEHUS (PAKTOB U SBICHUUN
YKABOW IPUPOJBI;

CTPOHUTH JIOTHUECKHE pacCyXJIeHHS (MHIYKTHUBHBIC, JCAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MOJICIBHBIC CPEICTBA JUIS MPEICTABIICHUS CYIISCTBEHHBIX
CBSA3¢ W OTHOIICHHH B M3y4aeMbIX OHOJOTMYECKHX OOBEKTax, a TaKxke
MPOTHBOPEYHMM Pa3HOro poja, BBISABICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HCTOYHHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

2) 0a30BbBI€e HCCIIEA0BaTEeIbCKHE IeHCTBHA

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIbHOU
NESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ pellieH s, HAXOIUTh apTyMEHTHI JIJIS TOKa3aTeIbCTBA CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYaIIMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJjiarat OpUTrHHAIbHBIC MOAXOABl U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
mocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKHX CIIOBApsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITNIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;



dbopMynHUpOBaTh 3alPOChl U MPUMEHSTh PA3TUYHBICE METOJbI MPHU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMalbHYIO  (GOpMY  MPEICTABICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIBI, (DOpMyIbl, ab0peBUATYypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHHKATUBHBIMHU €iiCTBUSIMU:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3ULIMKA JPYTUX YYACTHUKOB
Juanora Wid JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpeacTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUHBIMU CIOCOOaMH OOIIEHUS U B3aUMOJICHCTBHUSA, MMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeJbHOCTD:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MPH PEUICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX JEUCTBHA C Y4ETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJUIEKTHUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUIXKEHHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenensTh poid ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYXAaTh pE3yIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B PA3IMUYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JESITENIbHOCTh, BBIABIATH
poOJIeMbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKON SPYIUINHA B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABBIKAMU  [O3HABATEIBHOM  PEQIIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'0 PELLIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpU aHaldu3e pe3yJbTaToB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUWS, YMEHHS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, HHTEPIIPETALINU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3ybTaThl MPEACTABICHBI MO TOJaM 00yUCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Klacce OJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIIETKA, OpraHu3M, MeTa00JIn3M (0OMEH BEIIEeCTB 1 MPEeBpaIllcHUE SHEPTHN),
romMeoctad (CamMoOperyJsiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OHMOJOTHUYECKHE TeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, UEHTpajbHasg JOrMa MOJEKYJsipHON Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIAJETh METOJAMHU HAYYHOI'O MO3HAHUSI B OMOJIOTUU: HAOJIIOJIEHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBMIKEHUE THITOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCICTYyEeMbIMU BEIMYMHAMH, OOBSICHEHHE TIOMYyYCHHBIX pPE3yJbTaTOB,
MCIIOJIb30BaHHBIX HAYUYHBIX MOHSTHH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISITh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMpPEBpAIlEHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IUIACTHYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXEHHUS, WHIAUBUIYAJIbHOTO PpPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBACHEHUST OMOJOTHUECKUX
IIPOLIECCOB U SIBJICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTU CBOEro 3/0POBbS U 3[0POBbS
OKpPYXAaIOIUX JII0eH, COOMI0IEHNs HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHHE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOM ouosaoruu u OMOTEXHOJIOTUHI TUTSI PalMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEILIMBaHMS JJIA Mpe/CKa3aHus HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpaTOpHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBIOHAYYHBbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISpHbIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
000011ass OMOIOrHYECKyr0 MHPOPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh MOHATUHHBIN arapaT OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUW O MECTE U POJHM OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOW ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAMOTHOCTHU Y€JIOBEKA /Ui PEIICHUs] KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUSL, TEHO(OHI, SBOJIIONUSA, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pEAYLEHThl, LEeNH MNUTaHUusi,
JKOJIOTHYEeCcKas MupamMuia, OroreoreHos, onocdepa;



yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBaHus riaBHBIX HampaBiIE€HUH U
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OMPENIENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHUE XKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpraHu3anus W TMPOBEICHUE
OMOJIOrMYECKOTO AKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIeAYyEeMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYCHHBIX pEe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHHI, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BHIBOIbI
Ha OCHOBAHUWU TMOJTYUYCHHBIX PE3YIHTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKH CTPOCHUS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJAIUN, TMPOIYIEHTOB, KOHCYMEHTOB, pPEIYyIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHW3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKA DHEPrUM B HDKOCHUCTEMAaX, AHTPOIOTEHHBIX H3MEHEHUU B
OKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOTC€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS] OHOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOMU
KU3HA C UEeJpl0 oOecrieyeHus O€30MacHOCTH CBOEr0 3JI0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIFO/ICH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON cpelle, TMOHMMaHUE HEOOXOIWMOCTH HCIOIB30BAHUS JOCTHKCHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]aul, COCTABISITh CXEMBI
MepeHOCca BEIIECTB M SHEPTUU B AKOCUCTEMaXx (LIEMU MUTAHUs );

YMEHHE BBITIOJNHATH JAOOpPATOPHBIE M TPAKTUYECKHE PalbOThI, COOMIOAATH
npaBmiIa nmpu pabote ¢ yueOHBIM U JaOOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPeICcTBa MacCOBOM MH(pOpPMAIUU, HAYIHO-TIOMYIISIPHBIC
MaTepualibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001mast OnoorudecKyro WH(pOpMaIi0 U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3ausl 1 bubmorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprannu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTMYECKUE CUCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

1 buonorus B cucreme Hayk 1
) Mertomp! mo3Hanus xuBoM npupoibl. [Ipaktudeckas padora Ne 1 «Vcnosb3oBanue pa3amaHbIX |
METOJIOB IIPH U3YyYEHUN OMOJIOTHUECKIX OOHEKTOBY
3 buonorudeckue CUCTEMBI, TPOIIECCH U UX U3yUEHUE 1
4 XUMUYECKUHN COCTaB KIETKU. Boga 1 MUHEpaJIbHBIE COJIU 1
5 benku. CoctaB u cTpoeHue OEIKOB 1
6 VYrnesoasl. JIunuael 1
7 Hykneunosbie kuciaotel. ATD 1
8 Hctopus n meToapl n3ydeHus kietku. Kinerounas teopus 1
9 KieTka xak meiaocTHas )KHBas CHCTEMa 1
Crtpoenue sykapuoTudeckoi kietku. Jlaboparopnas padora Ne 2 «M3yueHue CTpOCHHS KIETOK
10 pacTeHHid, ’KUBOTHBIX, TPUOOB U OAKTEpUl 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u 1
HX OMHMCAHUE
11 OOMEeH BeLIECTB WIN META00IN3M 1
12 ®doToCUHTE3. XEMOCHUHTE3 1
13 DHepreTudeckuii o0OMeH 1
14 Kuznennslit nuki knetku. Jlenenne kietku. Muros. JlabopatopHas padora Ne 3 «Habmonenue 1
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax»
15 buocunTes 6enka. Peakiius MaTpUyHOTO CHHTE3a 1
16 Tpancnsmus — OuocuHTe3 Oenka 1
17 Heknetounsie popmbl :KU3HH — BUPYCHI 1




18 @opMBI Pa3MHOKEHUS OPraHU3MOB 1

19 Meiio3 1

20 Oo6pa3oBanue 1 pa3BUTHE NOJOBBIX Ki1eToK. OmnogoTBopenue. JlaboparopHas padora Ne 4 |
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpENapaTax»

21 NHuBuayanbHOE pa3BUTHE OPraHU3MOB 1

22 I'eHeTnka — Hayka 0 HACIEJACTBEHHOCTH U U3MEHYMBOCTH 1

3 depmeHTh — OUoJIoruYecKre KaranuzaTopsl. JJabopaTtopnas padora Ne 1 «zyuenue |
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (Ha MpUMeEpE aMuiIa3bl WIIM KaTalla3bl)»

24 3aKOHOMEPHOCTH HACIEA0BaHUs TPU3HAKOB. MOHOTHUOPUIHOE CKpEIIMBAHIE 1

25 JurnbpuaHoe cKkpemuBaHue. 3aKOH HE3aBUCHUMOTO HACIEIOBAHUS TPU3HAKOB 1
CuermieHHOE Hacien0BaHue npusHakoB. JlabopaTopHas padorta Ne 5 «3ydeHue pe3yabTaToB

26 MOHOTHOPUHOTO U AUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX 1
MUKpOTpernaparax»

27 I'eneruka nona. HacnenoBanue npu3HaKoB, CIIETUICHHBIX € MOJIOM 1
N3menunBocTh. HenacnencrsenHas naMeHUnBOCTh. JlabopaTopHas padota Ne 6. M3yuenue

28 MO (DUKAITMOHHOW U3MEHYUBOCTH, IIOCTPOCHHUE BAPUAIIMOHHOTO Psijia M BApHAIIMOHHON 1
KpUBOM»

29 HacnencrBennas usmenunBocth. JlaboparopHas padota Ne 7. « AHanu3 MyTanuii y 1po30Qusl 1
Ha TOTOBBIX MUKpPOIIPENapaTax»

30 I'eneTuka yenoseka 1

31 PesepBHbiit ypok. O60011eHue o Teme «HaciaencTBeHHOCTh U N3BMEHYUBOCTh OPraHU3MOBY 1

32 Cenekuus Kak HayKa M IIpoLecc 1

33 MeTo1bl ¥ JOCTUKEHUS CEJICKIIMN PACTEHUN U )KUBOTHBIX 1

34 buotexHonorus Kak oTpaciab IpOU3BOACTBA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
" bubnuoreka [JOK
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pasButHs NpeacTaBiIeHUN | bubnuorexa [JOK
00 »BOTIOIINH https://m.eds00.1u/863e¢9570
3 MukposBontonus 1 Bubnmorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak s7eMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIUH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edso0o.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyIue cuiibl (3JIEMEHTapHBIC | bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0Op 1 €10 GOpPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas | 0.5 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa»
g Hanpasnenus n nytu | bubnuoreka [IOK

MakKpO3BOJIIOIUN

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




9 HeobpaTumocTs 3BOTIOIUN
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3yUCHUS
1 ['mnoTre3bl NPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5ab
2 PazButne xxu3HM Ha 3emiie 1o 3pam bubnuoreka [JOK
U IIepUoJam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIUSIX)
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4yecKoro MUpa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexa [JOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JBwxymue cuitbl (hakTopsbl) bubnuoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJANH 3BOJIOLHUH
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnunorexa [JOK
aJlanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea?
PesepBubiit ypok. O6o01IeHNE 110
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa




Cpenbl 0OUTaHUS U SKOJOTHYECKUE

bubmuoreka [JOK

21 (hakTopsl https://m.edsoo.ru/863eafec
AbGunotnueckue GakTOpsI.
Jlaboparopuas padota Ne 3.
«MOp(bOjIOFI/I‘-IeCKI/Ie O0COOCHHOCTH BuGmmorexa [OK

22 pacTeHui U3 pa3HbIX MECT 0.5

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

obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa

23 buoTtnueckue GakTopsl Bubnmorexa [IOK

https://m.edsoo.ru/863eb348

OKOJIOTHYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta

24 Ne 2 «IToacuét mIOTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUIOB
pacTeHu»

)5 Coo01iecTBa OpraHu3MoB — bubnuoreka [IOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN

7 3KOCUCTEMBI. DKOJIOTUYECKUE bubnuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupogHbIE DKOCUCTEMBI

29 AHTPOTIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rnodanbHas bubnuoreka [IOK

3KOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnmoreka [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1

13 CocytiecTBoBaHUE MIPUPOIBI U | bubnuorexa [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
Pesepubriit ypok. O60011eHIE

34 teMbl «Coo0111ecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»Y

OBIIEE KOJIJMYECTBO YACOB I1O0 34 )5

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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