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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJIOTMM TEOPETHUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXOJ0B K (POPMUPOBAHUIO COAEPKaHHUS Y4eOHOTO MpeaMeTa
«buonoruss» cocraBwIM: KoHUeNnTyaidbHble nonoxkeHus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIe, CcoAepX aHus, pe3ylbTaToB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 00LIUX LENSIX U
NPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
obOmero oOpasoBanuss B Poccuiickoii ®enepanuu, a TakkKe MOJOKEHUS O
cnenudurke OMONOrUM, €€ 3HaYeHUU B MO3HAHUM KUBOM MPUPOJBI U 00eCIeUeHUN
CYILIECTBOBAaHUS 4YeloBedeckoro oodmiectBa. CorjsacHO Ha3BaHHBIM IMOJIOKEHHUSM,
oTpeJieieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpeacTaBiIeHUWEe O UesX, 00 oOluiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUA OOYYAIOMIMXCA CpPEJICTBAMHU
yueOHoro mpeamera «buonorus», ompenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiraM U Temaw,
PEKOMEHIYEMYIO TOCIIeIOBATEIHLHOCTh U3YYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mno OuWONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM M TIPEIMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIIbHOU
NeSTENbHOCTH/Y4eOHBIX JEHCTBUN OOYy4YaIOMIUXCS MO OCBOCHHUIO COJEpKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHB) peain30BaH
NPUHIIAIT TIPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojgapss yemMy B HeH
POCMATPUBAETCS  HAMPABICHHOCTh Ha pPa3BUTHUE 3HAHUMN, CBSI3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, 3KOJOTHUYECKOI0 MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpa3e XHM3HM M OEpeKHBIM OTHOILEHHEM K OKpY’Kalolllell HpUpOIHON cpefe.
[TosTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakKe 3HaAHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHra M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILECCOB B MPOrpaMMe MO OMOJOTUU YAEJICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS TPUKIIAIHBIX 33724, B
TOM 4HCIIe: TPO(UIAKTUKN HACICACTBEHHBIX 3a00JEBaHWU YEJIOBEKa, MEIHKO-
IE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMUYECKH
LIE€JIECO00Pa3HOro MOBEJEHUS B OKpYXarolled NPHUPOJHON Cpene, aHaau3a
BIUSTHUSL XO3SUCTBEHHOW JACSATEIBHOCTH YEJIIOBEKAa HA COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHUE BHUMAHMSI K TIPUKIIATHON HATIPaBICHHOCTH
y4yeOHoro npeamera «buogorus» MPOIUKTOBAHO HEOOXOAUMOCTHIO O0ECTICUCHUS



YCIIOBUU JJIS PEIICHUS] OJHOM M3 aKTyaJdbHbIX 3aJ1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpexanonaraer (GopMupoBaHHe Yy  OOydaroUIuXxcs
CHOCOOHOCTH A alnTUPOBAThCS K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero oO0pa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obecrneunBaer QopMupoBaHUE y OOyYarOIIMXCS MPEACTABICHUHA O
HAay4YHOH KapTUHE MHUpa, paclivpser U o0oOLIaeT 3HaHUSA O JKUBOW HpHUpoje, €€
OTJIUYMUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO31AET
yCIOBUSL  JUJIsi:  TO3HAHMST  3aKOHOB  JKMBOW  MpUpONbl, (OpMHpPOBAHUSA
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOrO W Oe3zomacHoro oOpasza
KU3HU, IKOJIOTMUECKOT0 MBIIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAKXKe JJIsl pEelIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeaHero  obmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne Guosnorun oOecrieyuBaeT yCiaoBHs sl GOPMUPOBAHHUS
UHTEJJICKTYalbHbIX, KOMMYHUKAI[MOHHBIX W HMH(POPMAIMOHHBIX HaBBIKOB,
ACTETHUYECKOM KYJIbTYpPbI, CIIOCOOCTBYET MHTErpalMi OUOJOTMYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTU, (QU3UKU, XUMHUH
u reorpadun. HazBaHHbIE TOJOXKEHHUS O MpPEJHA3HAYEHUU y4eOHOTo MpeaMeTa
«buonorus» CcoOCTaBWJIM OCHOBY [HJisi ONpENENEHUs MOAXOI0B K OTOOpYy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIpOorpaMMe IO
OHMOJIOTUH.

Otb6op copepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYPOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs MOJDKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUYUMBbIE A
dbopMupoBaHusi 00mIeH KyJIBTYpbI, OMNPEACIIIONME aJIeKBAaTHOE TIOBEICHHE
YeJloBeKa B OKPYJKAroOIIeH MPUPOJHON cpejie, BOCTPEOOBAHHBIC B IOBCEIHEBHOM
KU3HU W MPAKTUYCCKOU aesaTeabHOCTH. Oco0oe MeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPBIE CIy’KaT OCHOBOM /Uit (POpMUPOBAHUS
MPEJICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa U
LEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHHU3AlUH
OHMOJIOrMYecKOoro 00pa3oBaHus.

CtpykTypupoBaHHE COIEpXaHHUs yduyeOHOro marepuana B Iporpamme IO
OMONOrMM OCYIIECTBICHO C YUYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHMHA 00
OTJIMYUTENBHBIX OCOOEHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
IBOJIIOLIMHU. B COOTBETCTBHHU C 3THM B CTPYKType y4eOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruonorus kak Hayka. Meroasl
Hay4yHOro Mo3HaHus», «Kiietka kak Ouosorudeckas cucrema», «OpraHmsm Kak



Ouosiornueckas cucreMa», «CucrteMa ¥ MHOroo0Opa3ue OpraHUYeCKOro MHpay,
«IBOJIOLHMS KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henb uzydyenust yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE  OOyYalOUMMHUCA  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHu3alMy KUBBIX CHUCTEM PA3HOrO0 paHra ¢ MpuoOpeTeHHe YMEHHI
UCIIOJIB30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEMCTBUUA B OTHOIIEHWU OOBEKTOB
YKUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a30BOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPpaBWIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTAX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlUH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromuXcs MO3HABATEIbHBIX, MHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHajiu3a JaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIOB, WJACH W TOAXOJ0B K H3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy oOOydarommxcs oO0meil KyJabTypbl, (YHKIIMOHATBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SIBICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHUM 3HAHUW U OIbBITA, MOJYYEHHBIX MPH
U3y4eHUH OUOJIOTHH;

dbopMupoBaHuEe Yy OOYy4YaIOMIUXCS YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIBHOCTH YeIIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM TIPU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OHOJIOTMYECKUX 3HAHWM ISl TOBBIMIEHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYpPHI, JUIsl POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCETHEBHOU JKU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH AESATEIbHOCTH MO OTHOIIEHUIO K OKPY’KarolIel cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpenmnero oOmiero obOpasoBanusi «buonorusi», m3ydaemas Ha
0a30BOM YpOBHE, SBISECTCS 0O0S3aTEIbHBIM yYEOHBIM MPEAMETOM, BXOMISIINM B
cocTaB npeaMeTHol obsactu « EcTecTBEeHHO-HAayYHbIE IPEAMETHI.



JI1s u3yuenus 61ooru Ha 0a30BOM YpOBHE CpeHEro o0Iero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gyac B Heaento), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsizb OHOJOTHUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMUPOBAaHWM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOJIBI (HAOIOICHHE, DKCIICPUMEHT, ONTUCAHMUE,
u3MepeHue, Kiaccuukamus, MOJIeIMpOBaHUEe, CTaTUCTUYECKass o0paboTka
JAHHBIX ).

JdeMoHcTpanmu:

[Toptperst: Y. dapsun, I'. Mennens, H. K. Konbros, . Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeTOAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHblie M NpakTHYEeCKHEe PadOThI:

[Ipaktudeckass paboraNe 1. «Mcmomb3oBaHuE pa3IUYHBIX METOJOB TIPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHu3aIusi.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJSLMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanmnu:

Tabnuel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, « Y POBHU OpTaHU3AIUU
YKUBOU MPUPOIBI».

O6opynosanue: Mojieab MmoJiekyibl JJTHK.

Tema 3. XuMuueckuii cocTaB H cTpoeHHe KJIETKH.

XUMHYECKUA COCTAaB KIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHMHEpaJbHBIX BewecTB B KieTke. [lognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue O€IKOB. AMHHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3amennmMble 1 3aMEHHMBbIE AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (IE€pBUYHAsA, BTOPHUYHAs, TpPETHUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBoOWcTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA I1IEHTp, cyOcTpatHas crneuupuuHoctb. KodepmenTsl. BuramuHsbl.
Otnuuust GepMEHTOB OT HEOPTaHUUYECKHUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJOK03a, pubo3a ©  Je30KCHpud03a),
aucaxapuabl  (caxaposa, JaKTo3a) M TOJMcaxapuabl (Kpaxmayi, TJIUKOTeH,
1eJuI0I103a). buonornvyeckue GyHKIMH YIIIE€BOIOB.

Jlunupael:  TpurauUepuabl, Qocoaunuasl, crepounbl. ['mapoduabHO-
ruapodoOHble cBoiicTBa. buonornueckue QyHkuuu gunuaos. CpaBHeHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele xkucnorsl: JJHK w PHK. Hykineotnaer — MoHOMEpSI
HykJIenHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JTHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kierounas Teopusi — npuMep B3auMOeHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUS KIETKH.

Knerka kak menoctHass >kuBas cuctema. OOmme mNpU3HAKH KIIETOK:
3aMKHyTasi HapykHas memOpana, monekynsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oerka.

Tunsl KJIETOK: »JyKapHOTHYeCKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢bynkiuu. [nazmatuueckas memOpana, e€ cpoiictBa u ¢pyHkiuu. L{urornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[IpoucxoxxaeHne MUTOXOHIApUN U T1wactua. Buael miactua. HememOpaHHBIC
OpraHoOUIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaTopHblid 1eHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, /Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsel:  «PacnpeneneHne XMMHYECKHX  JJEMEHTOB B HEXUBOU
npupozae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KHUBOM MPUPOIEY.

Tabmuiet 1 cxembl: «llepuoamdeckas TaOnuIa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbI BOAbI», «brnocunTe3 6enkay, «CTpoeHHne MOJIEKYJIbI OeKay,
«Ctpoenne dhepmenta», «HyknennoBsie kuciotel. JJHK», «CtpoeHne MoseKysbl



AT®», «CTpoeHHe >YKapUOTHYECKOM KIETKM», «CTPOCHHE KMBOTHOM KIETKN»,
«CTpoeHHEe pacTUTENbHOU KIETKU», «CTpoeHUE MNPOKAPUOTHUECKON KIETKWY,
«CTpoeHue sapa KIETKN», «YTIIEBOABDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE ISl TPOBEACHUS
HaOJIIOJICHUM, HW3MEPEHHM, DKCIIEPUMEHTOB, MHUKpOIpEnapaThl pPaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHblie M NpakTUYeCKHEe PadOThI:

Jlaboparopnass pab6ora Ne 1. «/3yyeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaboparopHass pabora No 2. «M3ydyeHue CTpPOCHHS KIETOK PaCTCHHIA,
KUBOTHBIX M OaKTepUi IMOJ, MUKPOCKOTIOM Ha TOTOBBIX MHUKpPOIpEnaparax U HX
OMHMCAHUE.

Tema 4. 7/KuzHenesiTeJIbHOCTDH KJIETKH.

OOMeH BeIlIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPIHMM B TMOHUMAaHHHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U rerepoTpodHbiit. Poias depmeHTOB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TeMmHOBasg ¢a3pl (orocuHteza. Peakiuu
doTocunTe3a. IpdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuid cpeqpl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepuu. 3HaUeHUEe XEMOCHUHTEe3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUU B KIETKE. OTambl HHEPreTUYeCKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KuUCIOpogHOE OKHCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
ASHEPreTUYECKOro OOMeHa.

Peakniunm wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHeTndeckoil mHMOpMAnMU B KIETKE. [ €HETUYECKHM KOJ H €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsiuust — Guocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCHIOT. Pomb pubocom B
OouocuHTese OenKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust otkpeitust Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOSGHHS W OIKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX U YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo3oynurens CIIM]/]a.



OOpatHas ~ TpaHCKpumius, peBepraza W  uHTerpaza.  lIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanmu:

Ioptpersr: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxeMmbl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii ooMen», «Xiopormiacty, «Dotocuntes», «Ctpoenue J[HK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CunTe3 0enka», «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xu3HeHHbI 1ukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmmkanuu «Y aoenue IHK u Tpanckpumiusy,
«buocuntes 6enkay, «CTpoeHue KIETKNU», Moiesb CcTpykTypbl JIHK.

Tema 5. Pa3MHoKXeHNe 1 MHAUBUAYAJTBHOE Pa3BUTHE OPTaAaHU3MOB.

Knerounslii muki, Wiu >KU3HCHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Tpormecchl, mpotekatonue B uHTepdaze. Perukarmus — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBI Ha0Op — KapUOTHII.
JlumionaHBId U TAlUIOWAHBIA ~ XPOMOCOMHBIC  HAaOOphL.  XPOMAaTHIBI.
[uTosornueckue OCHOBBI PAa3MHOXKEHUA U  HUHAUBUIYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue kinetkn — mMuto3. Crangun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3a.

[Iporpammupyemasi rubeNb KJIETKH — aroITo3.

®opMbI pa3MHOKEHUS OPTaHU3MOB: Oecroyioe u mojoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJEKIIUH.

[TonoBoe pa3MHOKEHUE, €r0 OTIAUYHSI OT OECIIONOTO.

Meito3. Cragum Mmeito3a. IIpoiiecchl, MpoucxoasiiMe Ha CTaAUsX Meio3a.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buosnoruyeckuii CMbICT |
3Ha4YCHUE MEH03a.

lameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKHBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHHWE W Pa3BUTHE IOJIOBBIX
KIIETOK — TaMmeT (CIepMaro30u]l, SIMIEKIEeTKa) — CIIEpMATOr€HE3 U OBOIEHE3.
OcCOOEHHOCTH CTpOEHHUS SAWIEKIETOK W crnepMaro3ouaoB. OIIoI0TBOpPEHUE.
[TapTenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PAa3BUTHS y MO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. lloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (HDAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBaA.

Poct u pa3zButne pactenuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DOpMbl pPa3MHOKEHUS OpPraHU3MOBY», «/IBoiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHHil», «BeretaTuBHOEe pa3MHOXEHUE
pacteHuit», «Jlenenue kietku Oaktepuit», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knetounslii mukin», «Pemmukanua JJHK», «Mutosy,
«Meio3z», «Ilpsmoe u HenpsAimoe pa3BUTHE», «[ aMEeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBanue: MUKPOCKOTI, MHUKPOIPENAPATHI «CriepMaTo30u/ bl
MJIEKOTTUTAIOUIETO», «SHeKneTka MiIeKonuTamero», «KapruokuHes B KIETKaX
KOpEIllKa JyKa», MarHuTHas MOJeb-alruiukanusa «JleleHue KIeTKu», MOJIEIb
JTHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHblie M NpakTHYEeCKHEe PadoThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe mMuTOo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HaciieacTBEeHHOCTh M U3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pa3Butus reHeTUKU. Posbs nurosnoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiIam pOCCUUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHETHKH (TUOPHUIOIOTHYECKUH,
HUTOT€HETUYECKUM, MOJNEKYJISIPHO-TeHETUUECKN). (OCHOBHBIE TI'€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTHU HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoOBaHMS. 3aKOH PpACIICIUICHUS TPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCHUMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHerwueckwe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee CKpemuBanue. Mcrnonp30BaHne aHaIM3UPYIOWIETO CKPEIIMBAaHUS
JUTs1 OTIpEeIeSIeHHs] TeHOTHUIIa 0COOU.

CuemienHoe  HacneioBanwe mpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapyiieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHHI OBEPA.

XpOMOCOMHasi TEOPUS HACJIEICTBEHHOCTH. | €HETHUECKNE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpEAENEHUE MoJIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle M reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEMIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUabl N3MEHUNBOCTHU: HEHACIICICTBEHHAS! U HACIIEICTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUUBOCTH. BapuanimoHHBIN psiji U BapuallMOHHASI KPUBAS.
Hopma peakunun npusHaka. KoauyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, wiM TeHOTUNHUYECKas, W3MEHUYMBOCTh. KomOuHaTHUBHas
U3MEHYMBOCTh. Melo3 U TMOJIOBOM MpoIecc — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTanoHHasi u3MeHUUBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YUHbBI MyTaluid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTUYECKUX PSAJIOB B HacHeACTBEeHHOW n3menunBocty H. M. BaBunoga.

BnesnepHast Hac/ieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YyeJIOBEKA: T'eHEaAIOTHYECKUM, OJIU3HEI[OBBIH, IIMTOTCHETHYCCKUHM, OMOXUMHYECKUH,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMenHoe OmpeaeeHUe TE€HOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBaHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[M[IP-ananu3a. HacnencTBeHHble 3a0oyieBaHUS 4YeJOBeKa: TeHHbIe OO0Je3HH,
00JIE3HU C HACJEACTBEHHOW MPEeapacroioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuud. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0pOBOT0 00pa3a KU3HM, TUATHOCTUKH, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hell. MeanKo-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B TIPEIOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JIeBaHUH YeTIOBEKa.

JdeMoHcTpanmnu:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHMOPHJIHOE  CKpCIIMBAaHUE H  €ro
LUTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS U €ro IUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  rameT», «JlurubpumHoe  CKpemuBaHUEY,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSAY, «Meiiosy,
«B3auMomencTBuEe  aJUIEIBHBIX TE€HOB», «l'€HeTMYeckne KapTbl PaCTECHUM,
KUBOTHBIX W 4eJioBeKa», «l'eHeTHKa moyay, «3aKOHOMEPHOCTH HacleJOBaHMUs,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTH», «HacmemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: MOAETU-ANIUIMKANA  «MOHOTHOPHIIHOE CKpEITUBAHUECY,
«Henonnoe noMunHupoBaHue», «Jurubpunnoe ckpemuBanuey, «llepexpéct



XpOMOCOM», MHKPOCKOIl U MHKporpenapar «/Ipo3oduia» (Hopma, MyTauuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U IPpaKTHYECKUE padoThI:

Jlaboparopnas pabora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO030(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 mMyTauuid y Apo30(uibl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHEe W aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka WU Ipouecc. 3apoKJICHHUE CENEKIUH U JOMECTUKALUS.
Yuenne H. WM. BaBuioBa 0 1EHTpaX NPOUCXOXKIACHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHHSI JOMAIIHUX XUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHbIE METOIbI ceNeKInU. MacCoBbIi U MHAUBUIYATbHbIN OTOOPHI B
CEJEKIIMM pACTEHUM U KUBOTHBIX. OleHka j3KcTepbepa. biM3kopoACTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHug. CKpenIMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpuausanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes U
NOJIyYEHUE TOJUILUIONAO0B. JOCTHIKEHHSI CEJIEKUMU pACTEHUH, JXUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonorus kak oOTpacib NPOU3BOACTBA. ['€HHAas HMHKEHEpHs. OTalbl
co3nanus pexomOuHantHoW JIHK wm Tpancrennsix opranusmoB. Kierounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHupoBaHHe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M dTudeckue  mpobimempl. MO -  reHeTuuecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuuet u cxembl: kKapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO0Opa3ms
KyJbTYPHBIX pacTteHuit», «Ilopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuit», «Otnanéunas rudpuauzanus», «Padotsl akagemuka M. @. FBaHoBay,
«llonmummonaus», «OObEKTh OUOTEXHOJNOTUNY», «KIleToOuHble KyNbTYyphl H
KJIIOHUpOBaHue», «KOHCTpynpoBaHUEe U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHETJIONOB TUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IPpaKTHYECKUE padoThI:

OKCKypcusa«OCHOBHBIE METOJbI M JOCTHMKEHHUS CEIEKIMH pPACTEHUU W
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IUIEMECHHYIO bepmy,
COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34WCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIMOHHAS OMOJIOT USI.

[IpeanochIKu BO3HUKHOBEHHUS SBOJIIOIMOHHON TeOpUH. BOJIOMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BimsiHue SBOJIONMOHHONW TEOPUU HA Pa3BUTHUE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMIOIUU. [laneoHTOIOrHYECKHE: TMOCIEI0BATEIBLHOCTD
MOSIBJICHUST BUJIOB B TMAJCOHTOJIOTUYECKOU JIETONUCH, TIEPEXOJHbIE (POPMBL.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOJICTBA M Pa3IuuMsl SMOPHOHOB pPa3HBIX BHUJOB
MO03BOHOYHBIX. CpaBHUTEIBPHO-aHATOMHUYECKHUE: TOMOJIOTUYHBIC, aHAJOTHYHBIE,
pPyIUMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX NyTed y BCeX
OpTaHU3MOB.

OpomtounonHass Tteopust Y. [lapBuna. [IpeAmnochbulkM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXEHHUE TPU OTPAHUYEHHOCTH PECYpCOB, HEOIpeAesI€HHAas W3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE MOJOKEHUS.

MuxkposBosorus. [lomymsiius kak eAuHUIA BUA U 9BOJIOLUU.

JIBxymue cuibl ((pakTophbl) SBOJIOIKMK BUAOB B IMpUpojae. MyTalmoOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. llOmyssiimoHHBIE BOJHBI U ApEid
reHoB. M30s1ust U1 MUrpanusi.

EctecTBeHHBI 0OTOOp — HampaBisSoOMmMUN (QakTop dBOMIONUUA. DOPMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocOOIEeHHOCTh OpPraHMU3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMopGh03bl U HIUO-aIANITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHblE  (HOPMBI
BHUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (prsieTHdecKas, IUBEpreHTHAs,
KOHBEPIreHTHasl, mapauienbHas. HeoOpaTuMocTh ABOTIOIHH.

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anus. AJanTuBHAS paauarius.

JdemMoHcTpauuu:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mrotep, A. H. Ceepuios.
Tabmuupl 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3eMJie», «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «DopMbl  OopbObI  3a
cylecTtBoBanue», «EctecTBeHHbI 0TOOp», «MHOrooOpasue COpToB pacTeHUI»,
«MHoroo6pasue  mopoA  KHUBOTHBIX), «[Tomyssiuny, «MyTauuoHHas

M3MEHYUBOCTEY, «Apomopdo3bly», «Mamoamantamuny», «OO0Imas aereHepamusy,
«/IBmxkymme cunbel sBomouuny, «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsunay, «bopsba 3a cymiectBoBaHue», «lIprucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe B11000pa3oBaHuEe», « IKOJIOTMUECKOE BUA00OPa30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKPACKH,
HA0Op TJIOJIOB U ceMsH, KoJuleKius «[Ipumepbl 3allUTHBIX MPUCTIOCOOTICHUHN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckass kapra wMwupa, KoyuieKius «DOpMbI COXPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHWil», Mojenb anmnukanus «llepexpéct
XpOMOCOM», BJIaxHble mpenapaTbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpo3zoduna» (Hopma, myTaruu (GOpMbI KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHblie M NpakTUYEeCKHE PAdOThI:

JlaGopatopHast pab6otra Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUYECKOMY
KPUTEPHUIO».

JlaGopatopHas pab6ota Ne 2. «Omnucanue NpucrnocoO0JIEeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. BosHnkHOBeHHMe M pa3BUTHE KM3HU HA 3emue.

JloHayudHblE TIPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUNOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emJje: aOuoreHe3 M TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUYECKON 3BOIIOMU. HayanbHble 3Tambl
o6uonornyeckoit »Bomroruu. ['mmoreza PHK-mupa. ®opmupoBanne memOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HMX 3BOJIOLUSL.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneoszoiickass spa u €€ mnepuoibl: KeMOPUHUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3030iicKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30iickass 3pa u €€ mnepuoAbl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPOIIOTCHOBBI.



XapaKkTepUCTUKA KIMMATa U TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIeHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro Mupa Kak OTpaxKeHHE HBOMOUAH. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbl OPraHU3MOB.

OBOJIIOIMS YeTI0OBEKa. AHTPONOJIOTUS KaK Hayka. Pa3Butre npencTaBiaeHui o
MIPOUCXOXKIAECHUN YeJIoBeKa. MeTtonsl u3ydeHus aHTpomnoreHesa. Cxonacrtsa u
pa3iinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (QakTopbl) — aHTPOINOIreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM oTOOp. OOImecTBeHHbII 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPYIa, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUA U BETBU JBOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npaAmoxondmui, YenoBek HeaHaepTanbCKui, UYenosek
pasyMHblii. Haxojaku MCKOMaeMbIX OCTaTKOB, BpeMs CYIIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachbl:  €BPOINEOUAHAsS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHalbHasi),  MOHTOJIOMHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCIOCOONEHHOCTH  MpEICTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHSM CYHIECTBOBaHUSA. EQMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanmuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxembl: «Bo3HnukHoBeHue CoyiHEUHOM cUCTEMBI», «Pa3BuTue
opraHuyeckoro  mupa», «PactutenbHas  kietka», <« KuBOTHas  KiIeTKay,
«IIpokapuotnueckas kietka», «COBPEMEHHAs CHUCTEMa OPTraHUYECKOTO MHPaAy,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YeIOBEKAa U YeJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue monn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymsku — «[Ipoumcxoxnenwe  4enoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHILA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpYIud TMEepBOOBITHOTO YeNOBeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebia), TeOXpOHOJOTHYECKas TaOiuIa, KOUICKIUS «DOpMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M mpakTUYEeCKHE PAadOThI:

[Ipaktuueckast padora Ne 1. «M3ydyeHne HCKOMAEMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Opranu3msl 4 OKpPYyKawUIas cpeaa.

OKOJIOTUS KaK HayKa. 3ajayd U pa3Jesbl SKOJIOTrMU. MeTombl SKOIOTrHYECKUX
UCCIIEOBAHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHHA OpPraHU3MOB: BOJIHAs, HAa36MHO-BO3AYULIHAs, MMOYBEHHAas,
BHYTPUOPTaHU3MEHHAsI.

Okonorunyeckue ¢akropel. Krnaccudukanus SKOJOTHYECKUX (PAKTOPOB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPA, BIAKHOCTh. DOTONEPHOINU3M.
[Ipucnocobnenust  OpraHM3MOB K  JCWCTBUIO  a0MOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunel OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOMO03 U ero (opmel. Ilapasutusm, xoomneparus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OWOTHYECKUX B3aMMOJEHUCTBUN [JIsi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAapaKTEPUCTUKH Tnomysanuu. OCHOBHBIE IOKa3aTenu
HNOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT,
murpanus. J[nHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGoasaT, K. @. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YUCJICHHOCTHU NOMYJISuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpakTHYeCKHEe PAdOThI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTuueckas padota Ne 2. «Iloacd€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUJIOB
pacTeHUN».

Tema 4. Coo0miecTBa M 3K0JT0rH4ecKre CHCTEMBbI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypsl OHWOIIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-nomunantel. CBsS3U B
ouoreHose.

DKkoJioruyeckne cucteMbl (dKkocuctemsbl). IloHsitue 00 »dkocucreme u
ouoreonenoze. DOyHKIUMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBOpoT BelEeCTB U MOTOK PHEPTUU B IKOCUCTEME.
Tpoduueckue (muuieBblE) YPOBHU HKOCUCTEMBI. [luieBble wLEMU U CETH.
OcHOBHBIE TIOKa3aTeIu SKOCUCTEMBbI: Ouomacca, MPOAYKIUSA. OKOJOTHYECKUE
NUpamMuabl: MPOAYKLMH, YHCIEHHOCTH, OunomMaccbl. CBOHCTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHUCTEMa XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ JKOCHUCTEMBI.  ATpO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1CTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTU dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctraB u CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOCTH OMochephl Kak
r100anpHOM 3KOCUCTEeMBbl. Jl[MHaAMUYecKoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXUMHYECKUE ITUKIIBI AJIEMEHTOB (yriiepoa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBO B Ouochepe 3emin. AHTPOIIOTeHHbIE M3MEHEHUST B Onocdepe.
['mo6abHbBIE 9KOTOTUYECKHE MTPOOITIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6unopa3zHooOpasusi Kak OCHOBa ycTOM4MBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI TMPUPOAHBIMU PECYypCaMU W HX UCHOJb30BaHuE. JlocTHXKeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpaumnu:

IToptpetsl: A. k. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr u cxembl: «IlumesBbie 1enn», «bHONEHO3: COCTAaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenmu mnuTanus», «IKoIOTHYECKas TUPAMHIIAN,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWMHOTO  Jieca», «buomeno3 Bomoéma», «ArporeHo3», «lIpumepnbie
AHTPOIIOT€HHBIE  BO3JCHUCTBHUS HA Mpupody», «BaxHeWmine WMCTOYHHUKHU
3arps3HEHUs] BO3/yXa M FPYHTOBBIX BOA», «llouBa — BakHeillIas COCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBsiil d3dhdexT», «DakTopbl
pPaAMoOaKTHBHOTO 3arpssHeHus: Ouocheps», «OOmas cTpykrypa Omochepsn,
«Pacnipoctpanenne >ku3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouochepsn,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopot azora B mpupoie».

O6opynoBanue: MoJeb-anIuMKanus « TUIuYHbIe OMOIICHO3BI», TepOapuii
«PactutenpHble coo0OIIeCTBaY, KoJieKnu «buorienosy», «Bpeautenu BaKHEHUIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOoapuul ¥ KOJUIEKIHUH PpACTCHHU U
KUBOTHBIX, MPUHAJIEKANIME K PA3HBIM 3KOJIOTUYECKUM TpyIIaM OJAHOTO BHUA,



Kpacnas xuura Poccuiickoit ®enepannu, U300pak€HUs OXpPaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA [TPOIPAMMLI 11O
bNOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBILIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI OOydYalollUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKType JIMYHOCTHBIX PE3ylbTaTOB OCBOCHUA mpeaMera «buonorus»
BBIICJICHBI CIEAYIOIIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUNCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJCIICHUIO, HalWyue MOTHUBAIlMM K OOyd4YeHHI0  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYKME OSKOJOTMYECKOTO IPABOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA MpeaMeTa «buoiorus» QOCTUraloTCa B
€IUHCTBE YYEOHOM M BOCHHUTATEIBHON JEATEILHOCTH B COOTBETCTBUHM C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIHbTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW TO3MIMK JIMYHOCTH, MAaTPUOTHU3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TpaJIuIUsIM MHOTOHAaIIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, OTpupoae M
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUA ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEW MO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  yOEXKJICHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOIIecTBa, PacIIMpeHUE >KU3HEHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOLECCE PEATM3AIMH OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEIIbHOM JIESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIMK O0YyJaIOIMIETOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA U TIPABOIOPSIKA;

FOTOBHOCTbh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX W MO3HABATENbHBIX 3a/1ay, BHIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMH, KYJbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHHUSI K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJACHUU CIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESTEIBLHOCTH;

2) NIATPHOTUYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHMS K CBOEMY Hapoay, YYBCTBa OTBETCTBEHHOCTH NEpE]
Ponunon, ropmoctu 3a cBOMl Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJIICHHE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)kKeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEW POCCUICKOT0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEJCHUS;

CIIOCOOHOCTh OIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B TOCTPOEHHUE YCTOMUMBOro OyAyllero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEISAM, CO3/IAHUIO CEMBbHU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuysIMHi Hapoa0B Poccuu;

4) 3CTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IMIOHUMAHUE SMOLMOHATIBHOTO BO3JCHUCTBUS KUBOM IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaU€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3nueckoro BocnutaHus, GOpMHUPOBAHUS KYJbTYPbI 310POBbS U
IMOIMOHATBHOTO 0JIArOMOJIyYHS:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muUTaHWE, COOJIIOJICHHWE TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIUBHUAYaJIbHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEJACHUS B CUTYaIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yHoTpeOiaeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPYA0BOTO BOCTIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IIEHHOCTH MAaCTepCTBa, TPYA0I00UE;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) IKOJIOTHY€CKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIIEHUE YPOBHS OKOJIOTHYECKOM KYIbTYpbl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX TMOCJIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MpoOJieM M MyTed HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHMOIOTHH
3HaHWSI W YMEHUS TPU PEHICHWH TPOoOJeM, CBA3aHHBIX C PalUOHATHHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEICHHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JEUCTBUM, NPUHOCALIMX BpEd  OKPYKAKOLIEH
MPUPOAHON Cpeie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTMYECKHUE
ITOCJEACTBUS MPEANIPUHUMAEMBIX JEUCTBUI U IPENOTBPAILATH UX;

HaJIMYUE PA3BUTOTO HKOJOIMUYECKOTO MBILIJICHUS, YKOJIOINYECKON KYJIbTYpBI,
OIbITa NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MUMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU IEATEIBHOCTU DKOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HEHHOCTH HAYYHOTI' 0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHd M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YMUTATEJIbCKOM KYJBbTYPbl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NoHMMaHue creuudukn OMONOrMM Kak HayKd, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHN PALMOHAIBHOIO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYy)KarolleM MHUpEe Kak O €AMHCTBE MPUPOJbI, YEJIOBEKAa U
oOmIecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOsemM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMU JJIE COBPEMEHHOW IMBUIIU3AIINN:
oOecrieuyeHus: HOBOTO YpPOBHSI DPa3BUTUS MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PEeCypcHble  TPOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOJIeM U
oOecrieueHusi  mepexojJa K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHMIO HOBBIX CTAaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWMOJOTHYECKUX 3HAHMM B IEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyeMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4YaeMble 3HAHUSA MU aHalu3a Hu
OOBSICHEHHSI SBICHUI OKPY)KAIOIIETO MUpa W MPOUCXOAAMIMX B HEM H3MEHEHHH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 NTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OMOJOTHYECKHE 3HAHUS IS
peuieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYalUsAX;

OCO3HAaHHE LIEHHOCTH HAYYHOM JACATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yiabTaThl OCBOECHMsI ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTpaXKarollue
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEUUPUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, SHEPrus, SIBICHHE, MPOLECC,
CUCTeMa, Hay4yHbIM (akT, NPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,

UCclieloBaHue,  HaOJIOJIeHHe,  M3MEpEHHe,  OSKCIePUMEHT U JIpYrux),
yHUBEpCaJIbHbIE y4eOHble JedcTBUS (TO3HABaTElIbHbIE, KOMMYHUKATHUBHBIEC,
PETYISITUBHBIE), oOecreynBaroIye dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH M  COI[MAJbHOM KOMIETEHIMH OOy4YaloIIMUXCs, CIOCOOHOCTD
00yYaroImuxcs UCIOIb30BATh OCBOCHHBIE MEXIUCIUTTMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJIbHBIC y4YeOHBIC JICHCTBHS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHuUs IOHKHBI OTPakKaTh:

OBaanenne YHUBepPCAIbHBIMH yueOHBIMH MO3HABATEIbHBIMU
AefCTBUSIMU:

1)0a3oBble JIOTHYECKHE 1eHCTBUS:

CaMOCTOSITEIbHO  (DOPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWM 3HAHWUK TPUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUUKaAIIU, 000O0IIESHUS ), PACKPHIBATh CMBICII
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpeNeNATh IIeN JACATEILHOCTH, 3ajaBas TmapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIBTAThI ICSITCIIPHOCTH C TIOCTABICHHBIMU 1EIISIMH;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS I 00bSICHEHUS (PAKTOB M SBJICHUN
YKABOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYKICHHUS (MHIYKTHBHBIC, JCIYKTHBHBIC, II0
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTPUBACMBIX
SBJIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS,

MIPUMCHSTH CXEMHO-MO/ICIIbHBIC cpeacTBa TUIS IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a



TaKkKe  TMPOTHBOPEYMH  PA3HOTO  pPOAA,  BBIABJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATL W  BBIMOJIHATH pabOTy B YCJIOBHSX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeiiCTBUSI:

BJIQ/ICTh HABBIKAMHU YUEOHO-UCCIEA0BATEIIbCKOW M MMPOCKTHOM JICSITCIIBHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METO/IOB PEIICHUS NMPAKTUUYSCKHUX 3a/1a4, IPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalud, MPeoOpa3OBaHWI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBINUICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHECH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OPMYITUPOBATH COOCTBEHHBbIE 3aJadylM B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJWM3MpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThl JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJA€ pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, OIICHUBAaTh NPUOOPETEHHBIN OIBIT,

OCYIIECTBIISITh IICJICHANPABICHHBIN TOMCK TEpPeHoca CPEeACTB M CIOCOO0B
JeHCTBUS B PO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIIbHYIO W MPAKTHYECKYIO 00yacTu
KU3HECSATCIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmanmueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAIH (TEKCTe yueOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJIOTHUECKHX CJIOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (OPM MPE/ICTABICHUS, KPUTUUECKHU OLICHUBATh
€€ JOCTOBEPHOCTh Y HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUSI y4eOHBIX
3ajay;

NpPHOOPETaTh ONBIT HCIOJIL30BaHUS HMH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOTO UCTOJb30BAHUS PA3IUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTHUMalbHYIO  (GOpMYy  MpeICTaBICHUS
ouosiornueckoit nHGopmanuu (cxemsbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" pyroe);

UCIIOJI30BaTh HAY4YHBIM S3bIK B KA4yeCTBE CpeACTBa mpu padbore C
Oouosiorndyeckor umHoOpManMe: TPUMEHITh XUMUYECKHE, (PU3NUECKUe U
MaTeMaTHYEeCKHUe 3HAKHM M CHUMBOJIBI, (HOpPMYJIbI, ab0peBUATypy, HOMEHKJIATYpY,
UCIIONIB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUYECKHUE  CPEJCTBA
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACcMO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajieHNe YHMBEPCAIbLHBIMM KOMMYHUKATHBHBIMHU 1eHCTBUSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BceX cpepax )KU3HU, AaKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHHU IO CYIIECTBY 00OCYXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIMKA IPYTHUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, MOHUMATh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIlWH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3NMMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICUCTBHS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIIEHUE K COOECE THUKY
U B KOPpeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2)coBMeCTHAA eATeJIbHOCTh:

MOHUMATh W HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHIYyTHHOU
paboTHI MpH PEIIeHUU OUOIOTUYECKON POOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



IIPUHUMATh  L€IM  COBMECTHOW  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ HOCTUKEHUIO: COCTABIATH IUIAH JEUCTBUHU,
pacupenensaTh poid € YYETOM MHEHHUHM YYaCTHHKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAHIbI B
o0t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE TIPOEKThI, OLEHHMBATh HUAEU C TIO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIAATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYallUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBjaieHNe YHUBEPCATbHBIMH PeryaIsiTUBHBIMHU 1eHiCTBUAMU:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh Ha OCHOBE OHOJIOTMYECKMX 3HAHUN I1IEeJIeBbIE U CMBICIOBbIE
YCTAHOBKHM B CBOUX JICMCTBUAX M MOCTYIKax MO OTHOIICHUIO K KUBOW IPUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaALIUSX;

CaMOCTOSATEJIbHO  COCTABJIATh IUIAH pEIIeHHs Mpo0ieMbl C  y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacHIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €TI0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON SPYIAUIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pedieKCMW  Kak  OCO3HAHMS
COBEPIIAEMBIX JCUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI pedIeKCUU IS OLIEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKM W CBOCBPEMEHHO NIPUHUMATHh PEIIEHUS IO HUX
CHIDKEHUIO;



IIPUHUMATh MOTHBBI M apryMEHThl JPYIMX NPU aHAIM3€ pe3yJbTaTOB
NEeATENbHOCTH;

3)npuHATHE Ce0s U APYrUX:

MPUHUMATh ce0s, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBHl JAPYIMX MpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIMH IPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmernbie pe3ynbTarthl ocBoeHusi mporpamMmbl COO mo Ouonorun Ha
0a30BOM ypOBHE BKIIIOYAIOT crielupuyueckue Ay yaeOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMECHHS U CIIOCOOBI ICUCTBUI 10 OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATCILHOCTU IO TOJTYYEHUI0 HOBOTO 3HAHUS H
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YUYEOHBIX CHUTYallUsSIX, a TaKkKe B pPeajbHBIX
KU3HCHHBIX CHUTYyallUMsAX, CBS3aHHBIX ¢ Owosorueil. B mporpamme mnpenMeTHbIC
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33pPEHHs, O BKIAJAE POCCHUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIHHOM
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBaTh COJEP)KaHHE OMOJOTHYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETYJIsLNs), YPOBHEBAsE OpraHU3allus KUBBIX CHCTEM,
CaMOBOCIIPOM3BeAEHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3Jarath OWOJOTWYECKHE Teopuu (KIETOYHAas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpalibHAsg JOTMa MOJEKyJIsapHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. WI. BaBunioBa) u ydenus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuit H. . BaBuioBa), onpenensiTe rpaHUIIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE YKUBBIX CUCTEM, IMPOLECCOB U SIBICHHI, OpraHu3alusi U MPOBEIACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTA MEXKIY HCCIEYEMbIMU BEJIMYUHAMHU, OOBSCHEHHE TOJYyUYEHHBIX



PE3yJITaTOB, WCIOJI30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMCHUE
JIeNaTh BBIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJCIATH CYIICCTBCHHBIC MPU3HAKKA BHPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB U IMPEBpALICHUS] SHEPIrUU B KJETKe, (POTOCHHTE3a,
IJIACTUYECKOTO0 W SHEPreTHUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHHS, HWHIUBUAYATLHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH MOJyYEHHBIC 3HAHUS I OOBSICHCHHS OMOJIOTHMYECKHX
IIPOIIECCOB W SABJICHUH, NI TMPHUHATHS MPAKTHYECKUX PEIICHUN B TOBCEIHEBHOU
KU3HU C 1eJbl0 o0ecredeHus 0e30MacHOCTH CBOEro 370pOBbS U 370POBbS
OKPYXKAIOIIUX JTIOJICH, COOJII0ICHNUST HOPM IPAaMOTHOTO ITOBEJICHUS B OKPYKAIOIICH
NPUPOJHON Cpejie, MOHUMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM ouosoruu u OMOTEXHOJIOTH UL PalMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE pelniaTh JJICMCHTApHBbIC T'CHETUYECKUE 3aJadyd HAa MOHO- M
JTUTUOPHUIHOE CKpEIMBaHWE, CIEIUICHHOE HaCIeJOBAaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJICKa3aHWs HacCJIeIOBaHUS TPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJHITh JA0OpaTOpHbIE U TpPAKTUYECKHE paldOThl, COOMIOAATH
paBuia mpu padbore ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBATh M HHTEPIPETHPOBATH HHGOPMALIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBAa MACCOBOM MHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE AaCIMEKThl COBPEMEHHBIX HCCIENOBaHUNA B OMOIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHbIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKMX HCTOYHHUKOB, I'PAMOTHO
WCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSA ydueOHOTO Tpenmera «buonorus» 6 11
Klacce TOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HAHHMSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCHUUCKHX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWONIOTHH, (YHKIIMOHATHHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBhIBaTh COJEP)KAHHE OMOJOTHYECKHX TEPMHHOB W TOHSITHH:
BU/I, TOMYJSALUS, TeHOPOH, FBOIIOLHUS, JBUKYIIUE CUIIbI ((DAKTOPHI) IBOJIOIUU,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKHUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PCAYIEHThI, IIEMU  ITUTAHWUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHos3, ouocdepa;

yMEHHE W3JlaraTh OWOJIOTMYECKHE TeopuH (IBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS DBOJIONHH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. boapa, depenoBaHusi rjaaBHbIX HalpaBieHUH U
nyteit somoruu A. H. CeepuioBa, yuenusi o 6uocdepe B. U. Bepnanckoro),
OTIPESISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIQJIETh METOJaMU HAYYHOTO MTO3HAHMS B OMOJIOTHH: HAOIIOICHUE U
OIMCAHKME JKUBBIX CHUCTEM, TPOIECCOB W SBJICHHWM, OpPraHU3aIis M IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHUEC  THUIIOTE3bl,  BBISBICHUC
3aBUCUMOCTH MEXKIY HCCICIyeMbIMA BEIIMYUHAMHU, OOBSICHCHHUE ITOJTYYCHHBIX
pPE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSITHH, TCOPUHW W 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPH3HAKK CTPOCHHUS OHMOJOTHUYECKHUX
O00OBEKTOB: BHJIOB, TMOMNYJIAIHWH, MPOIYICHTOB, KOHCYMEHTOB, PEIYyILICHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIECCOB: HACIECIACTBECHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMsI, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHS JKOJIOTHYCCKUX (PAKTOPOB HA OPraHW3MBI, IEpeHOca
BEIIECTB M TIOTOKAa JSHEPTUM B DKOCHUCTEMAaX, AHTPONOIEHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOr€OXMMUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBICHEHHUS] OMOJOTUYECKUX
NPOLIECCOB U SIBJICHUH, NIl MPUHSITHS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOMN
KU3HA C 1eNbl0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pPOBBS U 370POBBS
OKPYXAIOIIUX JIFOCH, COOMIOIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOTUMOCTH HCIOJIb30BaHUS TOCTHXKEHUM
COBPEMEHHOW OMOJIOTUHU ISl pAallMOHATBLHOTO TPUPOIOIONIb30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/1aul, COCTABISATh CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LIEMH TUTaHUA);

YMEHHE BBIMIOJHATH JA0OpaTOpHBIE U TPAKTUYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa mpu padboTe ¢ yueOHbIM U Ta00PATOPHBIM 000PYAOBAHHEM;

YMEHHE KPUTUYECKH OIICHMBATh M HHTEPIPETHPOBATH HWHGOPMAIHIO
OMOJIOTUYECKOTO COJEP)KaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37]aBaTh COOCTBEHHBIC THCHMEHHBIE K YCTHBIE COOOIICHUS,
0000m1as Onuonornyeckyro MHGOPMAIMI0 U3 HECKOIbKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBINA anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmyecrBoyacos DJIeKTPOHHBbIE

Ne HaumeHoBaHUepa31e/i0B U (nbpoBbIe)

n/n TEMIIPOIrPaMMbl Bcero Koutpoabnbiepadorsl | [IpakTuuyecknepadoTbl P
o0pa3oBarejibHbIEpeCYPChI
bubmmoreka [JOK

! bronoruskakiayka 2 05 https://m.edsoo.ru/7f41c292
9 JKuBbIe cCHCTEMBI U X 1 bubmoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUH COCTaB U CTPOEHUE 8 1 bubnnoreka [IOK
KJIETKU https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
4 HKHSHETEATENEHOCTEKICTIH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHue u
5 WHIIMBHUIYyAIBHOE PA3BUTHE 5 1 bubmorexa [IOK
AIBHAY P https://m.edsoo.ru/7f41c292
OpraHU3MOB
5 HacnencrBeHHOCTh B 8 15 bubmuoreka [IOK
HU3MEHYMBOCTHOPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 CenexkuusopraHu3MoB. 3 bubnunoreka [IOK
OCHOBBIOMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
CICPBHOCEpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB ITO 34 0 4
ITPOI'PAMME



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

11 KJIACC

KosmyecrBouyacos DJIeKTPOHHBbIE

Ne HaumeHoBaHUepa31e/i0B U (ndpoBbie)

n/m TEMIIPOrpaMMbl Bcero Koutpoabnsiepadorsl |  [IpakTudeckuepadoTnl P
o0pa3oBarejibHbIEpeCYPChI
bubmmoreka [JOK

1
BOTIOUHOHHAAOHONOTHA o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HuKHOBEHME U pa3BUTHE 9 05 bubnuoreka [IOK
JKM3HH Ha 3emite ' https://m.edsoo.ru/7f41cc74
3 Opraau3mMel 1 5 1 bubnuoteka [IOK
OKpy>Karonasicpeia https://m.edsoo.ru/7f41cc74
4 Coo0mecTBa u 9 bu6mmoreka [JOK
9KOJIOTMYECKHECUCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoreka [JOK
> Peseperoeapens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 95
[MTPOI'PAMME '



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
Ne KoamnuyecTtBouacoB
artam3yd | JJIeKTPOHHbIeNU(pPoBbIEOOpPa30BAT
n Temaypoka Bce | KonTposabHbIe IIpakTHyeckue A y P p P
eHust eJIbHbIepecypchl
/ ro | paGoThbl paGoThI
n
bubmmoreka [IOK
1 buonorus B cucremenayk 1 https://m.edsoo.ru/863e6122https://m.eds
00.ru/863e632a
MeTo 161 MO3HAHUS KHUBOH
npupoAsl. [IpakTuueckas
pabota Ne 1 «Mcmonp3oBanmne bubnuoreka [IOK
2 1 0.5
Pa3IMYHBIX METOJIOB MPHU https://m.edso0.ru/863e6122
M3y4YEHUHN OMOJIOTHUECKHUX
00BEKTOBY
3 buonornueckue cucTeMsl, 1 bubnuoreka [IOK
MPOLECCHl U UX U3YyUYEHUE https://m.edsoo.ru/863e6564
XUMHYECKUH COCTAB KICTKH. bubnuoreka [IOK
4 1
Bopaa u muHepanbHbie cou https://m.edsoo.ru/863e674e
5 benku. Cocra u crpoeHune 1 bubnuoreka [IOK
OCIJIKOB https://m.edsoo.ru/863e6b72
depMeHThI — OUOTOTHUECKHe
Kkatanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepmeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajla3bl)»



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

bu6mmoreka [JOK

KJIeTKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

7 v I
HICBOBL. SN https:/m.eds00.ru/863e6870
bu6mmoreka [JOK

8 H .AT®D

YIJICHHOBHICKHCIIOTEL https://m.edsoo.ru/863e6d5c

9 Hcropus u meTo1bl U3y4eHus bubnuoreka [IOK
KieTku. Knerounasareopus https://m.edsoo.ru/863e6e88

10 Knerka xak niesoctaas ;xuBas
crucreMa
Crtpoenue sykapuoTHYECKOU
kietku. JlabopaTopHast pabota
Ne 2 «M3yuenne crpoeHus

. bu6moreka [IOK
KJIETOK PacTeHUH, )KUBOTHBIX,

11 5 5 . 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edso
TPHOOB 1 DAKTEPHH HIOA 0.ru/863e716c
MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OTICAHUE»

12 OOMeHBeNeCTBIIIMMETA00H3 bu6mmoreka [JOK
M https://m.edsoo.ru/863e766¢

bu6mmoreka [JOK

13 PotocuiTes. XemoCHHTE3 https://m.edsoo.ru/863e7c98

. bubnuoreka [IOK
14 DHepreTHecKuiioomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jenenue knetku. MuTos.
JlaGopaTopnas paboTa Ne 3
15 «Habmronenue MuTo3a B 0.5 bubmiorexa [IOK

https://m.edsoo.ru/863e7dc4



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

16 buocunTes Oenka. Peakius bubmuoreka [IOK
MAaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796e

17 Tpancasus — bubnuoreka [IOK
OonocuHTe30eNKa https://m.edso0.ru/863e796e

18 HexnerounsiepopMbDKU3HT — bubnuoreka [IOK
BHUPYCHI https://m.edsoo.ru/863e7540

bu6mmoreka [JOK
DopMBbIPa3MHOKEHUSIOPTaHH3
19 https://m.edso0.ru/863e81b6https://m.eds
MoB 00.ru/863e831e
. bubnuoteka [IOK
2 M
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O1mnoa0TBOpPEHHE. Bu6 1IOK
nbnmoTexa

21 | Jlabopatopuaz pabora Ne 4 05 https://m.eds00.ru/863e81b6
«M3yueHne cTpoeHus MOJOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»

29 NuauBuayansHOEpa3BUTHEOPT bubnuoreka [IOK
AHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o

23 HACJIEICTBEHHOCTU U bubmmorexa [IOK

A https://m.edsoo.ru/863e86f2
W3MEHYHUBOCTU
3aKOHOMEPHOCTH

24 HacJe10BaHUs PU3HAKOB. bu6mmoreka [JOK
Monorubpuanoe https://m.edso00.ru/863e8878
CKpeIBaHHe

o5 JIMruOpuaHOECKpEIBaHHE. bubnuoreka [IOK

3aK0OH HE3aBHCHUMOTO

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



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

HacCJICOAOBaHUs IIPU3HAKOB

26

ClermieHHOe HaclIeJOBaHUE
npu3HakoB. JlabopaTopHast
pabota Ne 5 «3yyenue
pe3ynbTaTOB MOHOTHOPHUIHOTO
U TUTUOPUTHOTO CKPEITUBAHUS
y 1p030(HIIbI HAa TOTOBBIX
MUKpPOITperapaTrax»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

27

T'enetuka nomia. HaciemoBauue
HpI/ISHaKOB, CIICIIJICHHBIX C
II0JIOM

bubmmoreka [JOK
https://m.edso0.ru/863e8c60

28

N3MeHUnBOCTE.
Henacnencreennas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6.
N3yyennemoinpukammmoHHOMH
3MEHYHMBOCTH,
MTOCTPOCHUEBAPUAITMOHHOTOPSI
Jla ¥ BapUaALIMOHHOMKPUBOID)

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencteennas
M3MEHUYUBOCTb. JJabopaTopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30(uisl Ha
TOTOBBIX MUKpOTIpEnapaTaxy»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/863e8efe

30

I'eneTrkadenoBeka

bu6mmoreka [JOK
https://m.edso0.ru/863e8d78

31

PesepBHbiit ypok. O600IeHHE
o TeMe «HacnencTBeHHOCTh U
W3MEHYHMBOCTD OPTaHU3MOBY



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

32 Cenekuus Kak HayKa U 1 bubnuoteka [IOK
MPOLECC https://m.edsoo.ru/863e9214
MeTo bl ¥ AOCTUKEHUS

. bubnuoteka [IOK
33 CEJICKIIMH PAaCTCHUU U 1
https://m.edsoo.ru/863e9214
JKUBOTHBIX

34 buotexHonOrnsKakoTPaCIBIPO 1 bubnuoteka [IOK

W3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME



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

11 KJIACC

Ne KoaunuecTBouyacos
Temaypoka Bee | Komrpommmbie Mpasrmuecie JMaramzyd | DileKTpoHHbIeHH(POBBLIEOOPA30BAT
n/ eHusl eJIbHbIepecypchl
I ro padoThI padoTbI
1 DBOJIONHS U METOIBI €& 1 bubmmoreka [JOK
U3Y4YECHUS https://m.edsoo.ru/863ea20e
) Uctopus pazBurus 1 bubnuoreka [IOK
MPEACTABJICHUI 00 3BOJIOIUN https://m.eds00.ru/863e9570
bubmmoreka [JOK
3 Miticpoosotrots L https://m.edsoo.ru/863e9cle
[Monmynsiums kak
AIIeMEHTapHasl eIMHULIA BU]IA
4 u sBoronuu. JlabopaTopHas 1 05 bubnuoreka [IOK
pa6ora Ne 1 «CpaBHeHue ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHUIO»
BIDKYIIUE CUJIBI
5 gneMZmHTaprIe (hakTophI) 1 bubmorexa [TOK
https://m.edsoo.ru/863e9da4
SBOJIFOLIUU
5 EcrecTBeHHBIN OTOOD ¥ €10 1 bubnuoreka [IOK
hopmbl https://m.edso0.ru/863e9ed0
Pe3ynbTathl sBOMIOLINN:
MIPUCTIOCOOJIEHHOCTD
7 OpraHU3MOB U 1 05 bubnuoreka [JOK
BHUJI000pa30BaHUE. https://m.edso0.ru/863e9fde
JlaGopaTopnaspadoTa Ne 2
«OnucaHrenprcIocoOIeHHOC



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

THOPraHu3Ma u
€€0THOCUTEIILHOTOXapaKTepa»

Hanpasnenus u

bu6mmoreka [JOK

8
IIyTUMaKPOIBOJIFOLINH https://m.edsoo.ru/863e9cle
9 HeoOpatumocThIBOTIONIH
10 Wcropus xu3nu Ha 3emiie u
METO/IbI €€ U3yUYECHUS
11 I'unoTtes3sl nponcxoxIeHus bubnuoreka [IOK
JKU3HU Ha 3emie https://m.edsoo.ru/863ea5a6
PazpuTne xu3HM Ha 3eMIie 1Mo bubmmoreka [JOK
12
3paM U MepuoJiam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATarbl YBOIOIUN
PacCTUTEIBLHOTO U )KUBOTHOTO
13 mupa. [Tpaktrnueckas pabota 05 bubnuoreka [IOK
No 1 «M3yueHne ncKomaeMbIx ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTE€HUI U
KUBOTHBIX B KOJUIEKIHSIX»
CoBpeMeHHasiCuCTEMAOPraHu bubnuoreka [IOK
14
YECKOroMmupa https://m.edsoo.ru/863ea48e
15 DBOJIOLUAYEIIOBEKA bubnuoreka [JOK
(a"TpOMOrCHE3) https://m.edsoo.ru/863eac2c
JBuxymuecuss (pakTopsl) bubnuoreka [JOK
16
aAHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIMNABOIIOLUNY
eJI0BeKa
UYenoseueckue pacel U
bu6mroreka [JOK
18 MPUPOJIHBIE aanTaluu

YCIOBCKa

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

19

PesepBHeIit ypok. O600ICHNE
1o teme «BO3HHMKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMJIe»

20

DKoJorusKaKkHayKa

21

Cpenbl oOuTanus u
9KOJIOrHuecKre (HhakTopbl

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AOGuoTtnyeckue hakTopsl.
Jlaboparopras padota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH PACTEHUH U3
pa3HBIX MECT OOUTAHWUSY.
JlabopaTtopHnas pabota Ne 4.
«BnusHMe cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCay»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863eb10e

23

buotnyeckuedakropbl

bu6mmoreka [JOK
https://m.edsoo0.ru/863eb348

24

DKOJIOTUYECKHE
XapaKTEePUCTUKH MOIMYJISALUH.
[IpakTrueckas padota Ne 2
«[Toacuér mnoTHOCTH
MOMYJISILIAI Pa3HbIX BUAOB
pacTeHui»

0.5

25

Coo0111ecTBaOPraHu3MOB —
OHOILIEHO03

bubnuoreka [IOK
https://m.edso0.ru/863eb46a

26

JKOJIOTHUECKHECUCTEMBI
(dKOCHCTEMBI)

bu6mmoreka [JOK
https://m.edso0.ru/863eb46a

27

OcHOBHbBIC TOKa3aTEIU
SKOCHUCTEMBI. DKOJIOTHUYCCKHUE
InmupaMuipl.

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

CBOMCTBAa’KOCUCTEM.
Cyxkueccus

28 [Ipupo qHBIEIKOCUCTEMBI

29 AHTPOIIOT€HHBIEAKOCUCTEMBI

30 Bbuocdepa — 1 bubmmoreka [IOK
riobanbHasgIKocucTEMa3eMiIn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHUCYIIECTBOBA 1 bubnuoteka [IOK
HusI61ochepsl https://m.edsoo.ru/863ebd16

39 UenoBeuecTBo B 1
ounocdepe3demn

33 CocytecTBOBaHUETTPUPOIBI 1 bubnuoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
Peseprubriit ypok. O6001IeHNE

34 TeMmbl «CooO1iecTsa 1 1
HKOJIOTUIECKUAE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB 34 25

I10 ITIPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

Kamenckuit A.A. O6mias 6uonorusi. 10-11 kiacc : y4ue6. nist o6mmeoOpaszoBar.
yupexaennii / A.A. Kamenckuii, E.A. Kpukcynos, B.B. [laceunuk . — M.;
Hpoda, 2005.

METOANYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
[Taceunuk B.B. buomorusa. Oommas ouomorus. 10-11 kirace : METOOAUUYBECKOE

nocobue k yueoHuky A.A. Kamenckoro, E.A. Kpukcynosa, B.B. Ilaceunuka
«buonorusa. O6mas ouonorus 10-11 ximaccee» / B.B. ITaceynuk. I'.I. I1IBenoB. -

2-e u3nanue, crepeoruntoe , -M. : Jlpoda, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
HUHTEPHET

https://foxford.ru/
https://ad.school.mosreg.ru/yaklass
https://resh.edu.ru/
https://interneturok.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://learningapps.org/






	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Тема 1. Биология как наука.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 2. Живые системы и их организация.
	Демонстрации: (1)
	Тема 3. Химический состав и строение клетки.
	Демонстрации: (2)
	Лабораторные и практические работы: (1)
	Тема 4. Жизнедеятельность клетки.
	Демонстрации: (3)
	Тема 5. Размножение и индивидуальное развитие организмов.
	Демонстрации: (4)
	Лабораторные и практические работы: (2)
	Тема 6. Наследственность и изменчивость организмов.
	Демонстрации: (5)
	Лабораторные и практические работы: (3)
	Тема 7. Селекция организмов. Основы биотехнологии.
	Лабораторные и практические работы: (4)

	11 КЛАСС
	Тема 1. Эволюционная биология.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 2. Возникновение и развитие жизни на Земле.
	Демонстрации: (1)
	Лабораторные и практические работы: (1)
	Тема 3. Организмы и окружающая среда.
	Демонстрации: (2)
	Лабораторные и практические работы: (2)
	Тема 4. Сообщества и экологические системы.
	Демонстрации: (3)

	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания, формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями: 1)общение:
	2)совместная деятельность:
	Овладение универсальными регулятивными действиями: 1)самоорганизация:
	2) самоконтроль:
	3) принятие себя и других:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ

