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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYI0 OCHOBY IS
omnpeNieNieHus] TOAX0/0B K (OPMUPOBAHUIO COJEpkKaHUS Y4eOHOro mpeameTa
«buonorus» cocraBwiM: KoHuenryaiabHble mnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CcoJiepKaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
MIPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oO1ero oo6pazoBanust B Poccutickoit denepaliyu, a TakKe MOJIOKEHUS O Crielin(uke
Oouosiornu, €€ 3HAYCHWU B TO3HAHUM SKUBOW TIPUPOJABI M OOECICUCHUU
CYILIECTBOBAHUsI YesioBeYecKoro ooiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeiesIeHbl OCHOBHBIE ()YHKIIUU ITPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no 6uonoruu 1a€T nNpeacTaBiIeHue O Lelsx, 00 001Iel cTpareruu
0o0ydeHU s, BOCITUTAHUS U PA3BUTHS 00YJAIOIMMUXCS CPEJACTBAMHU YUeOHOTO MpeIMeTa
«buonorusy, onpeaenser 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, €0 CTPYKTYPY,
pacripefiesieHue 1o pasjeliaM U TeMaM, PEKOMEHJIYEMYIO IMOCJIeA0BaTEILHOCTD
U3y4YeHHUs y4eOHOro Marepualia ¢ y9ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM 00pa3oBaTEIbHOIO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH
00ydJaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TMPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4arolUXCsl IO OCBOCHHUIO COJEPIKaHMUs
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kimaccel, 6a30BbIil ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIMHN JTMYHOCTH, SKOJOTHUECKOTO MBIIUICHHS, MPEACTaBICHUNA O 3J0pPOBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHUEM K OKpYKAIOMIeH NPHUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTUYECKUX TEOPH, a TaKkKe 3HAHHUH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MpPOrpaMme Mo OWOJOTHU YAEJIEHO BHUMAaHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCETHEBHOM KMU3HU JI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKU HACIEICTBEHHBIX 3a00J€BaHUM YEJIOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHUS, 000CHOBAHUS SKOJIOTUUECKH IETIECO00Pa3HOTO
MOBEJICHUS B OKPY’KAIOIIEH MPUPOTHON Cpele, aHaln3a BIUSHUS XO3SUCTBEHHOMN
NEATeIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCHUCTEM.
VYcunenve BHUMaHUSL K NPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO 00ECIIEUCHUSI YCIIOBUM JIsI pEIICHUS



OJIHOM M3 aKTyalIbHBIX 3aJa4 IIKOJIHOIO OMOJIOTrHYECKOro o0pa3oBaHus, KOTOpPas
npeanonaraer GOpMUPOBAHUE Yy OOYHAOUIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHHUS 3aHUMAET Ba)XKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYHYAIOIIMXCA MNPEACTaBICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU JBOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHWUA  3aKOHOB  JKMBOW  MPUPOIbI,  (HOPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3a7ady  CpeaHero  obmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydenune 6uosorun oOecrneynBaeT ycioBHs sl (GOpMUpOBaHUS
MUHTEJJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTHYECKUX 3HAHUU C
NPEJICTABIICHUSMHU U3 IPYTUX YU€OHBIX TPEAMETOB, B YACTHOCTH, (PUZUKHU, XUMUU U
reorpa¢uu. Ha3paHHble TOJNOXKEHHS O MpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» cocTaBMIM OCHOBY /i ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €r0 COJIEpXkKaHUsA, MPEICTABICHHOTO B IpOorpaMMe MO
ouomoruu.

Otb6op comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyuaromuecs AOJKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIeH KyJIbTYphI, ONPENCISIONINE aJeKBAaTHOE TMOBEIACHHUE
YeJIoBeKa B OKPYJKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABJIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKoro 00pa3oBaHus.

CrtpykTypupoBaHHe cojepX aHHUs y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJNIOTMHM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIFOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeIbHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4YyHOro TMo3HaHMs», «KieTka kak Ouonmoruueckas cucreMa», «OpraHusm Kak
Ouonorunyeckas cucrema», «CuctemMa U MHOrooOpazue OpraHMYEeCKOro MHpay,
«IBOJIFOLHS )KUBOW PUPOIBD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
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 0a30BOM
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 oOyd4aromUXCs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpOIIECCe aHaau3a JaHHBIX O MYTSAX Pa3BUTHA B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAHOBJIEHHE Yy OOydJaromuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHATH M OLEHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa KMBOU MPUPObI HA OCHOBAaHUY 3HAHUH U OIBITA, IOJYYEHHBIX IPU U3YYCHUU
OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

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

OCO3HAHUE IIEHHOCTU OWOJIOTMYECKHX 3HAHWM JUIsl TOBBILICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HU JIJIS
OLICHKH IOCIIEICTBUNM CBOEU AEATEIILHOCTU MO OTHOLIEHUIO K OKPYKaIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE W COONIOACHHE Mep NPODUIAKTUKU
3a00JIeBaHMA.

B cucreme cpemnero o6miero ob6pasoBanusi «buonorus», mzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHOM o0sacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yyeHus OMOJOTHHY Ha 0230BOM YPOBHE CPEIHETO 00IIEero 00pa3oBaHuUs
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 OOLIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUpOBaHUEe, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHuE pa3IUYHBIX METOJIOB TMPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

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

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

JdeMoHCcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHH 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 W MHMHEpaJbHBIX BeUleCcTB B KieTke. I[logaepxkaHue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hes3amennMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKUE CBOWCTBa OenkoB. buonornueckue
GyHKIMHN OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas crneuudpuyHoct. Kodepmentsl. Burtamunbsl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaxapu/ bl (TJII0K03a, pru003a U J1€30KCUpru003a), Thucaxapuibl
(caxapo3a, JakTo3a) W TMoJHcaxapunbl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuum aunugoB.  CpaBHeHUe
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.

Kinerka kak niemoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekynbsl JIHK kak reHernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHueckas | TMpokapuoTudeckas. (OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENBHOMN, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxxaeHne MHUTOXOHApPUN W TuiacTUA. Bunbl mimactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

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

TpaHcOpT BEUIECTB B KIETKE.

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,
«PacmpenienieHue XMMHUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabmuter m cxembl: «llepuoamdeckass TaOiaMIla XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OElIKay,
«Ctpoenne pepmentar, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moaekysbl



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 KIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

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

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax u Hx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHUS BEIIECTB U SHEPTUU B IMOHUMAaHUU
MeTaboIn3Ma.

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

®orocunte3. CperoBass u TeMmMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTtocunTe3a. DpdekTuBHOCTh PoTOocHHTE3a. 3HaUeHUE (HOTOCUHTE3A IS KUZHU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciiersieHue BeiiecTB, BBIACICHHE U
aKKyMYJIMPOBaHHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
Bbpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHTte3a. [eHermueckas wHbpopmarus u JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KiIeTKe. ['€HETHMYECKMI KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oernka.

HekneTtounsle ¢popmbl xu3HU — BUpYychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnn pacteHuil, JKMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuuta 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,
«JHepreTudyeckuii oOMen», «Ximopormiacty, «Potocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-antukaruu «Y apoenue JJHK u Tpanckpumims»,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOornuecKMe OCHOBBI PA3MHOXEHHUS U  MHIAMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinerkn — muto3. Cranun muto3a. IIponeccsl, nmpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE TSl CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii CMbICT H
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM W AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SIUILEKIETOK U CcHepMaTo30uAoB. OIUIOA0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauusa, opranoreHes. IloctamOpuoHanbHOEe pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JUYMHOuYHOE). BnusHue



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

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOMXKEHHUST OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meiosz», «lIpsmoe u HenpsAmoe pa3zBuTHE», «['aMeTOreHe3 y MIECKOIUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpeIllKa JyKa», MarHuTHas MoOJeib-alruiuKanus «JlegeHue KIeTku», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHMsI TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTHUKU (TUOPHUIO0JIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonoruOpuHOe CKpenMBaHUe. 3aKOH eIWHO00pa3us THOPUIOB TIEPBOTO
nokosieHus. [IpaBuiio qoMuHUpoBaHUs. 3aKOH pacCIICIICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1ojIHOE U HenmoaIHOe TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHernueckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana o criernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyleHune cuenienns reHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUEe KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYHMBOCTH : HEHACJICACTBECHHAS M HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakuuu. CBolicTBa MOANGDUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NpUYUHBI MyTaluid. MyTareHHbie (hakTophI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: FreHeaJIOTNYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacnmencTtBenHnsle 3a00JieBaHUS 4YeJIOBEKAa: TI'CHHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oosie3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAHME. 3HAUYCHHUE MEIUIIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHI YeJI0OBEKA.

JdeMoHcTpanum:

[loptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmurp! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIMBAHNE U €TO IIUTOTCHETHIECKas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYECKasi OCHOBaY, «3aKOH YUCTOTHI
rameT», «JluruopuaHoe ckpemmuBanuey, «llutonornyeckrue oCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaerncTBUe auieabHbIX TEHOBY, «l €HEeTHYECKHE
KapThl pacTeHHUH, >KUBOTHBIX U 4eJioBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TojJoM», «KapuoTtumbl yemoBeka M >KMBOTHBIX),
«Bugel m3mMeHunBOCTHY, «MoaudukanmuoHHas W3MEHUYHBOCTHY, «HacmemoBanwme
pesyc-dakropan, «I'eHeTHKa TPy KpoBH», «MyTallmoHHAsS K3MCHUIUBOCTD.

OGopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpozodunay» (HopMma, MmyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPELIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW.

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

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

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Tmpoliecc. 3apoXKIEHUE CENeKIUU U JTOMECTUKAIIUS.
VYyenne H. U. BapunoBa o neHTpax MpoUCX0kKACHHUS © MHOI000Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHMM M >KUBOTHBIX. OlleHKa 53KcTepbepa. bauzkopoacTBeHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHes3 u nojiydeHue
NOJIUIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHeix opranu3moB. KieTouHas
uHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHE BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX 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 pacTteHuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyIbTYPHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemuka M. @. FiBanoBay,
«llonmummonaus», «OOBEKTh OUOTEXHOJNOTUNY», «KIleTOuHblE KyJNbTYyphl H
KJIOHHUpOBaHUe», « KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJAOB ¥ KOPHEIIIIOIO0B JUKUX (OPM U KYJTbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT U,

[IpennochliKu BO3HUKHOBEHUS SBOJIOLMOHHONW TEOPUM. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOLMOHHON TEOpUM HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKkue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JICTOMUCH, TEPEeXOaHble (HOPMBEI.
buoreorpadguueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpUOIOTHYECKHE: CXOJICTBA W Pa3jIu4usi IMOPUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCexX
OpraHu3MOB.

OpomonmonHass Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bositonnu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M Ipeid
reHoB. M30as1us U MUrpanus.

EcrectBennsiit otbop — HampaBispomuid (akTtop 3BoOIOIUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[TprcnocOOIEeHHOCTh OPraHM3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl U HAHOATATITAIIH.

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

MakpoosBomonusi.  DPopMbl  IBOMONMM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTuBHAs pagualusl.

JdeMoHcTpanum:

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



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

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «[lomyanum», «MyTaunoHHas

M3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanun», «OOIas gereHepaus,
«/IBmxkymme cuibel sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprCIOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUE: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[IpuMepsl 3alIUTHBIX MTPUCITIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHUNY», 00bEMHAS MOJEIh
«CTpOoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, koyuiekius «DOpMbI COXPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenp anmukanua «llepekpéct
XpOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKWY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTEEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

Jlaboparopnasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPUION.

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

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHay4dHblE TPEACTAaBICHUS O 3apOXKICHUM KW3HU. HayuHble rumoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBI CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DOKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMoIMU. HauanbHble STansl
ouonornueckoit sBostoruu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButhe xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas 3pbl. [laneosoiickas 3pa u €€ mnepuonabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0ickass 3pa u €€ 1nepuoApl: NaJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKA KIMMaTa U TeoJOTMYecKuX mpoieccoB. OCHOBHBIE 3TAllbl
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [losiBJIeHUE, pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



Cucrema OpraHM4YecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYNIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKJAEHNN YeJIoBeKa. MeTtonsl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesa. HacineacrBeHHas N3MEHUYMBOCTh
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 KU3HU, WU3rOTOBJICHUE OpPYAM
TpyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKuK, YenmoBek
pasymHbIil. Haxonkum HCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCIOCOOJIEHHOCTH  TpEACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnmuuelr u cxembl: «Bo3nukHOBeHHe CoOJIHEUHOH cucTeMbl», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTHYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkue pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTaliblla, KPOMAHBOHIA), CIICTIKK WIU
n300pakeHUss KAaMEHHBIX OpYAUH NEPBOOBITHOTO 4YeNOBEKa (KaMHU-YOMIIEPHI,
pyomma, ckpebna), TreoxXpoHOJOrHYecKas TaOnuIa, KOJUICKIUusI «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII.

JlabopaTopHble M IpaKkTHYecKue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHne MCKOMaeMbIX OCTATKOB PacTEHUU U
KUBOTHBIX B KOJUICKLIUSIX).

DKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4YHbIM WJIA KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:KawIluas cpeaa.



DKoJorus Kak HayKa. 3aJaud ¥ pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJIEI0BAHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YETIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBHE HKOIOTrMYECKUX
(aKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUSA,
XHUIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OHMOTHMYECKUX B3aMMOJIEUCTBHUM JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU momysauud. (OCHOBHBIE IOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. /[lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuer u cxembl: kapra «[Ipupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranuzMoBy», «®Dotonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIuU HHQY30pun-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUSI.

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

[IpakTrueckas padora Ne 2. «I[loacd€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHIN.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuimenasi). Bunbl-momuHantel. CBs3W B
ouoreHose.

Okonornyueckne cuctembl (dkocuctemsbr). [lonsitme 00 »dKocucreMe u
ouoreorneHoze. DyHKIUOHATIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B S3KOCHCTEME.
Tpoduueckue (nuuieBbie) ypoBHH d3KocucTeMBbI. [TunieBrie 1ienu u cetu. OCHOBHBIE
MOKAa3aTeM 3KOCHCTEMBbl: OMOMacca, NPOAYKLUS. OKOJOIMYECKHE NHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, Ouomacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperynsuus, pazsutue. Cykueccus.

[IpupoaHble S3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOTO
WJIY [IAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznHooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouochepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHocTH OHOcPepsl Kak
r100ankHOM 3KOCUCTEMBI. J[MHaMUueckoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

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

UYenoseuecTBO B Onocepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIC YKOTOTHYECKHUE TTPOOTIEMBI.

CocymiectBoBaHM€e MPUPOLI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaKk OCHOBa ycToWuumBocTH Ouocdeprl. OCHOBa palMOHAIBHOTO YIPaBICHUS
IPUPOJHBIMU PECYpcCaMu U MX UCIOJIb30BaHUe. JlocTuKeHUsT OMOJIOTHU U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnmuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenmn nuranus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buorenos 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
PaANOAaKTUBHOTO 3arps3HeHuss Oumocdepb», «OOmas cTpykTypa Ouocheps,
«Pacnpoctpanenune xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT azoTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiun «buorienosy», «Bpeaurenn BaxHEHTNX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUN PACTCHUIA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®Denepanun, W300paXKEHHs] OXPaHSAEMBIX BHJIOB pPACTCHUU U
KUBOTHBIX.



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

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOy4YalOlIUMHCS MpOrpaMM  cpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS Mpeamera «buonorus» AocTUraroTcs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHUS, CaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TPyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAlIMOHAIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIIBHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Y4eOHBIX M T[O3HABATENIBHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB TMpU OOCYXJICHHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€STEBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HAapOJly, YyBCTBAa OTBETCTBEHHOCTU Tiepe; PonnHoii, ropoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM A3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHUA OWOJOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO M 3amute OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHi Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

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

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

MOHUMAHUE U peau3alius 3J0pOBOro u 0€30mMacHOro oopasa )KU3HHU (30pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTU TMPaBUJ HWHIUBUAYAJBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoecCHOHANBLHON AESITeNIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPOIE KaK UICTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISl
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakKTepa SKOJOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPUOOPETAEMBIC TP U3YUCHUH OMOJIOT UM 3HAHUS
M YMEHMS OpH pEHIeHuHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
aKocHuCcTeM, Orochepsl);



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

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OmbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IMPAKTHYECKON AEATEIIBHOCTH YKOJOTHUECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEJIbCKOM KYJBTYpbl KakK CpEICTBA
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM Kak HayKH, OCO3HaHus e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYXKAIoIIeM MHUpE Kak O €JIMHCTBE MPHUPOABI, YeIOBEKa U
oOmIecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpPaHEHHUs IPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIHOCOOHBIX  peniaTh  PeCcypcHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIEHUS OOIIEN KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMs, UCIOJIb3YyEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4YaeMble 3HAHUSA I aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO MTOJIYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelIeHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

OCO3HAaHHWE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO M UCCIIENOBATENIBCKYIO NEATENBHOCTh HHANBUYAJIBHO U B TPYIIIIE;



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

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS ydeOHOro mnpeameTa «buosorusy»
BKJIFOYAIOT: 3HAYMMbIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yueOHbIC JCHCTBUS  (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromye GopMUPOBaHKUE PYHKIIMOHATBHOW IPAMOTHOCTH M COIMATBHOM
KOMIIETEHIIMM  OOYYaoIIUXCsA, CIOCOOHOCTh OOYYaOIIMUXCS  HMCIOJb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOW U COITUAIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS IPOTPAMMBbl CpPEIHEr0 OOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaanenne YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUYecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMpPOBAaTh M aKTyaJU3UpOBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh MPHU OCBOSCHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMUsI, KilacCUUKaIU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIEC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTpeNeNATh IIeN JACATEILHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU UX
TOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICITEIBHOCTH C TTOCTABICHHBIMU LEIISIMHU;

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

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, 10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MOJICIBHBIC CPEICTBA JUIS MPEICTABIICHUS CYIISCTBEHHBIX
CBSA3¢ W OTHOIICHWM B M3y4aeMbIX OHMOJOTHMYECKHX OO0BEKTaX, a TaKKe
MPOTHBOPEYHMI Pa3HOr0 poOja, BBIABICHHBIX B PA3INYHBIX HH(POPMAITMOHHBIX
HCTOYHHUKAX;



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

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCECACTBUH JACATEIBHOCTH;

KOOPJMHUPOBATH U BBITIOJNHATH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKON U MPOCKTHOM JCSITCIIBHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS MIPAKTUYCCKUX 3a1a4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJABI JICATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpPETAlMH, NPEOOPa30BaHMI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

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

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIC 3a/Jlaud B 00pa30BaTEIbLHOM
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIJIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJISl TOKa3aTeIbCTBAa CBOUX
YTBEPKJIEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

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

J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI 1 33]1a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHeTe), aHaIM3upOBaTh
HHOOPMAITNIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHICCKH OIEHUBATH
€€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoit MHGOpPMaALUU, HEOOXOIUMON ISl BBIMOJIHEHUS YYEOHBIX
3ajay;

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

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

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

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

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1enme:

OCYIIECTBIISITh KOMMYHHUKAILIMU BO BeeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYXKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JManora Wil JUCKYCCUH);

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

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpPEHHUs IPYTUX JIIOAEH, NPOSBISITh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIAUBUAYATbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0r0 YJieHa KOJIJIEKTUBA;

MPUHUMATh 1€  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUIXKEHUIO: COCTaBJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOEI0 BKJIAJIa U KAX/I0I0 yYaCTHUKA KOMAH/IbI B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, POSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUM LIEJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4i B 00pa3oBaTEILHOMN
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUN;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYIUIIHH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBINIATHL CBOWM 0Opa30BaTEIbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJIQ/JICTh  HABbIKAMU  [O3HABAaTEIBHOM  pEeQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIEKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAJIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0SA M APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTBl APYIMX I@pPU aHAIU3€ pE3yIbTaTOB
NeSATENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pesynbTathl ocBoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JESITEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YUYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro npeamera «buonorus» ¢ 10
K1acce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAay4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHMA:
KU3Hb, KJIE€TKa, OPTraHu3M, MeTa0013M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
romMeoctad (CamMOperyysiiusi), YpOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OHOJOTHYECKHUE TEOpUuu (KJIETOYHAs, XpPOMOCOMHAsi,
MyTallMOHHAs, UEHTpajdbHasg JOrMa MOJEKYJIsipHONl Ouonorun), 3axoHbl (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;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE THITOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYyYCHHBIX PE3YyIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHATHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISITh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MIPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIEHUs] YHEPTrUU B KIETKE, (POTOCHHTE3A,
IUIACTHYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXEHHUS, WHIAUBUIYAJIbHOTO PpPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYECHHbIE 3HAHUS JUISI OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
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, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouosaoruu u OMOTEXHOJOTU TUTSI PalMOHAILHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAHUS JJI MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHBIE U TPAKTHYECKHUE PadOThI, COOMIOAATH
npaBuia Ipu pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeJCcTBa MacCOBOM MH(OpMAIIMU, HAYYHO-TIOMYJISpHbIE
MaTepHalibl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNW B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMONOTHYECKyt0 MHPOPMAIIUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCITIOJIH30BaTh TOHATUWHBIN arapaT OHOJIOTHH.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPAMOTHOCTH Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPHIBATh COACPKAHUE OMOTOTUIECKUX TEPMUHOB U TMOHSATHIN: BU/,
MONYJISIUSL, TEHO(OHI, SBOJIIOIUS, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, MPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYECKas mupamMuia, OnoreoreHos, ouocdepa;



yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuoBa, yuenus o 6uochepe B. . Bepnaackoro),
OMPENIENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOrMYECKOT0 IKCTIEPUMEHTA, BBIIBU)KEHHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXIy HCCIeAYyEeMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYEHHBIX pEe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMI, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BHIBOIbI
HA OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJIOB, TMOMYJAIUN, WPOAYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUSA DKOJOTHMYECKHUX (PAaKTOPOB HA OPraHU3MBI, IEPEeHOCcA
BEIIECTB M IIOTOKA DHEPrUM B HDKOCHUCTEMAaX, AHTPOIOTEHHBIX H3MEHEHUU B
DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOTC€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUA A OOBSICHEHUs OUOIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl NPUHATUA NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LeJpl0 oOecrieueHus O€30MacHOCTH CBOEr0 3/0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH JIJIS1 PAIIMOHATBFHOTO TIPUPOIOTIOIB30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]aul, COCTABISITH CXEMBI
MEepEeHOCca BEIECTB M SHEPTUU B AKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHUE BBIMONHATh J1aOOpAaTOpPHBIE W MpaKTUYECKue padoThl, COOII0IATh
mpaBwiIa nMpu paboTe ¢ y4eOHBIM U Ta00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJIOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001ast OMoIOrMYecKyt0 WH(POpPMAIUI0 W3 HECKONIBKUX HUCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUUHBIN anmnapat OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3ausl 1 bubmmorexa [OK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHYECKUHN COCTAB U CTPOEHUE KIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 PazmHOXeHUE ¥ UHAMBUYAJIbHOE 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/7f41c292
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 ¥ YKOJIOTHUECKAE CHCTEMBI 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 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS )KUBOU
npuposl. [IpakTudeckas padbora
bap P P Bu6morexa 1[OK
2 Ne 1 «VMcrionp30BaHne pa3anyHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YYCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 Brnomgornueckue cucTeMsl, | bu6mmoreka [{OK
MPOLECCHI U UX U3YUECHUE https://m.edsoo.ru/863e6564
4 XuMHYecKuil cocTaB KieTku. Boaa | bubmuoreka [JOK
U MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. C eHue Oe 1
I, TOCTAB H CTPOCHHE DEAROB https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
KaranuzaTopsbl. JJabopartopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
b K
7 VYraesoasl. JIunuael 1 nGmroTexa O

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




bubmuoreka [JOK

8 Hyxneunossie kucnotel. ATO
https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bI U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6£f0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOTIpETiapaTax u ux
OTIMCAHUE)
12 OOMEH BEILIECTB WK META00IN3M bubmmorexa ITOK
https://m.edsoo.ru/863e766¢
13 doTtocuHTE3. XEMOCHHTE3 Bubnmorexa [IOK
https://m.edsoo.ru/863e7c98
14 DHepreTUYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenue kaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 0.5 bubnnoreka [JOK
«HaOmroneHre MuTO3a B KJIETKax https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeEIKa JIyKa Ha
FOTOBBIX MUKPOIpPENapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OuocuHTe3 Oenka bubmmorexa [IOK

https://m.edso0.ru/863e796e




13 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bubmmorexa [IOK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmorexa [IOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHHeE.
o1 JlabopaTtopnast pabota Ne 4 0.5 bubmuorexa [JOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
bu6mmoreka [IOK
23 HACJIEICTBEHHOCTH U
https://m.edsoo.ru/863e86{2
W3MEHYMBOCTH
3aKOHOMEPHOCTH HACIEAOBAHUS
bu6mmoreka [JOK
24 MpU3HAKOB. MOHOTHOpHIHOE
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UTHOPUIHOE CKPELMBaHUE.
A U bl bubmuoreka [JOK
25 3aKOH HE3aBHUCUMOTO
https://m.edsoo.ru/863e89a4
HacjeA0BaHUs MPU3HAKOB
CuemieHHOE Hacae10BaHUe
26 npusHakoB. JJaboparopHas pabota 0.5 bu6nuoreka [IOK

Ne 5 «M3yuyenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

https://m.edso0.ru/863e8c60




CKpEUIMBaHUA y AP030(UIIBI HA
TrOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nosa. HacinenoBanue | bubmmorexa [{OK
IIPU3HAKOB, CLEIICHHBIX C I0JIOM https://m.edsoo.ru/863e8c60
N3menunBocts. HenacnencteenHas
M3MEHUYMBOCTb. JlaboparopHas

)% pabota Ne 6. M3yuenue | 0.5 bubnuoreka [JOK
MOAU(PHUKATUOHHON U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BaPUALIMOHHOTO psia
Y BApUALIMOHHOMN KPUBOI»

Hacnencrsennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 0.5 bubmuorexa [JOK
«AHanu3 Mytauui y Apo30huis https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOIIPENapaTax»

30 ['eneTuka yenoseka 1 bubamorera LOK

https://m.edsoo.ru/863e8d78
Peseprueiit ypok. O60011eHUE TIO

31 teMe «HacnencTBeHHOCTb U 1
W3MEHYUBOCTh OPraHU3MOB)

32 Ceneknus Kak HayKa v IIPOLIECC 1 bubmmorexa [TOK

https://m.edsoo.ru/863e9214

33 MeToasl U TOCTHKEHHS CEICKINU | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHoorus kak orpacip | bubnnoreka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e€9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




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.ru/863¢9570
3 MukposBontonus 1 bubnmorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak s7eMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIUH.
4 JlabopaTtopnas pabota Ne 1 1 0.5 bubmorexa OK
https://m.edsoo.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 BH1000pazoBanue. JlaboparopHas | 0.5 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHru3Ma 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 ['mnoTe3bl NpOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
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¢
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. O6001IeHHE 10
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 paKkTopsI.
Jlaboparopuas padota Ne 3.
«MOp(bOjIOFI/I‘-IeCKI/Ie O0COOCHHOCTH BuGmmorexa [OK

22 pacTeHuil 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.edso0.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/863ebbSe




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 «CooO11ecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O0 34 )5

[TPOI'PAMME
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