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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOXKEHHSI 00 OOUIUX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4YeNoBedecKoro oodimiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOoro mpeamera «buomorus», omnpenenser o00sA3aTeNbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroImmnXcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHHH KHUBBIX CUCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KU3HU JJI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJe: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN 4YeJIOBEKa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BIIMSHUS XO3SIUCTBEHHON JESTEIbHOCTH 4YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIAIHON HaMpPaBI€HHOCTU
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS
YCJIOBUH JJI pEeUICHUs OJHOM M3 aKTyaJbHbBIX 3a]a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHusl, KOTOpas ImpeAmnojiaraet (QOpPMHUPOBAHHE Y  OOYyYaIOIIUXCS



CIIOCOOHOCTH aJIaliTUPOBAThC K M3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUDA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa oOecrneunBaeT (QopMUpPOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3allid U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOJE
U YEIJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3aJad  CpelHero  oOmero  o0pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenune 6uonoruu obecrneynBaeT ycioBHs Uisl (OpMUPOBAHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJBTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O MpeJHA3HAUYCHUU Y4eOHOTO MperMeTa
«buonorus» CcOCTaBWJIM OCHOBY Jisi ONpENENeHUs MOJXOAOB K OTOOpY U
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
ouonoruu.

Otb60p comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyu4aroluecs AOHKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYMMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIYyKaT OCHOBOM /i1 (hOPMHUPOBAHUS
MPEJICTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHus.

CtpykTypupoBaHHe cojepXaHHus y4yeOHOro Mmarepuaja B IporpaMme IO
OMOJIOTMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJEpKaTeabHble TUHUU: «bronorus kak Hayka. Meroasl
HAy4YHOTO TO3HaHUs», «KieTka kak Oumosormueckas cucrema», «OpraHm3m Kak
Oouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«IBOJIFOLHS )KUBOW NPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Leny n3yuenus yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliy JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI



WCIIOJIb30BaTh 3TW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEUICHUS PA3IMYHbBIX )KU3HEHHBIX MPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUnBAETCS PEIIEHUEM CIEAYIOLIUX 3a1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiaX, CIyKalluX OCHOBOMU
U1t (OPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJ[aX HAy4YHOT'0 MO3HAHMsI, CTPOCHHH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIAAIONMIUXCS OTKPHITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs MO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHaau3a JaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJAEH M TOJXOJOB K M3YyUYCHHIO JKHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJICHHE Y OOydYamImuxcs oOmed KyJabTyphl, (QYHKIIMOHAIBHON
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KWUBOW TMPHUPOJBl HAa OCHOBAHMHM 3HAHUM M OIbBITA, IOJTYYEHHBIX TPH
U3Y4YeHUU OMOJIOTHUH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTH YelIOBEeKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOACHUS AITHIECKUX
HOPM TP MPOBEJCHUN OMOJIOTUUECKUX UCCIICAOBAHHUM;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOUN KYIbTYpHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE TTPUOOPETEHHBIX 3HAHUM U YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OLICHKU IIOCIIEICTBUM CBOEU JAEATEIBHOCTH IO OTHOUIEHHIO K OKPYKAlOILIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero o6miero obOpaszoBanusi «buonorus», mzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHoN obsactu « EcTecTBEHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
orBogutcs 68 yacos: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kmacce — 34
yaca (1 yac B Hezielno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpPAJbHBIX BellecTB B Kierke. llogaep:xkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.

depMeHTHl — Owosormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTtHas cneuupuyHocTs. Kodepmentsl. BuramuHsbl.
OTnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoiWcTBa. buonormyeckue ¢GyHkuuu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas teopus — mpumMep B3aUMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBas cuctema. OOmMe NTpHU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TIIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TiacTua. Bunbr mnactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIIETKW,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEpPEeHUM, SKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnast pabora Ne 2. «M3ydeHue CTpOCHHS KIETOK pACTCHHI,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWISIIUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiidi. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TeMmHOBas (Ga3el GoTocuHTe3a. Peakuuwu
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYyIolue OakTepuu. 3HAUeHHE XeMOCHHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYEeCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KuciopogHoe OKHCIECHHE, WM KIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} hHeKTUBHOCTH
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKMH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedummra genoeka (BUY) — Bo3Oymgutens CIIM/la.
OOpaTtHast ~ TpaHCKpUNus, peBepraza W  uHTerpasa. IIpodunakruka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. MBanosckui, K. A. Tumupszes.



Tabmuipl u cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTuyeckud 0omMen», «Xnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/la,
O6aktepuodaray, «Permnukarus JJHK».

Oo6opynoBanue: monenu-anmmkauuun «Yasoenue JIHK u tpanckpunuusy»,
«buocuntes 6enkay», «CTpoeHue KIeTKN», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kiIeTku. MHTepdasza u MuTo3.
[Ipormeccrl, mpotekaronue B uHTepdasze. Pernukamuss — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uToslOrMUEeCKMEe OCHOBBI Pa3MHOXEHHUS W  MHIAUMBUAYAIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenne kietku — muto3. Ctaguum mutosa. IIponecchl, NpoUCXOasIIUE HA
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[IporpamMmmupyemasi THOEIH KJIETKU — aroITo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U moyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: JICJICHUE HAJABOE, I[I0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHUe. VcKkyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Cragum Mmeito3a. Ilporecchl, MpoucxXoisiliue Ha CTagusxX Menosa.
[ToBenenne xpomocom B wMmenosze. Kpoccunroep. buosnornyeckuii CMbICT U
3HAYEHHUE Meno03a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CInepMaro30u], SHIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK H crepmMaTo3ousioB. OII0I0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pas3BuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pazButne pacteHuil. OHTOT€HE3 I[BETKOBOIO PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuibl U cxeMbl: «DOpMbl Pa3MHOKEHHS OpPraHU3MOBY», «J/[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE



pactenuit», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMb», «Knerouneri mukin», «Pemnmukanus JHK», «Mwurtos»,
«Menios», «IIpsmoe u HenpsaMoe pa3BUTHE», «l 'aMeTOreHe3 y MICKONMUTAIOIIUX U
YeJnoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepmMaTo30uabl
MJIEKOIIUTAIOLIEr0o», «SIHIEeKIeTka MIEKONUTarmeroy, «Kapuoknues B KiIeTKax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-alIUINKauusa «JleneHue KIeTKu», MOJEIb
JHK, Mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromenwe muTo3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpENapaTax.

JlaGopatopHas pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3a1auu reHeTuku. Mctopust pa3BuTtus reHeTuku. Posib nutonoruu
U SMOpHOJIOTMM B CTAHOBJIEHWM TEHETHUKHU. BKiam poccHiickux M 3apyOeskKHbBIX
y4€HBIX B pa3BUTUE TEGHETHKHW. MeETOJbl TEHETHUKU (TUOPHIOJIOTHUCCKUH,
UUTOTCHETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TEHETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pACLICIJICHHUS IPU3HAKOB.
I'unioresa yucrotel ramer. 11oyiHOE U HENOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKkpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHernuecknue  OCHOBBI ~ JUTHOPUIAHOTO  CKPEIIMBAHMS.
AHanu3upyroniee ckpemuBanue. Mcnonb30BaHne aHAM3UPYIOIIETO CKPEIIMBAHMS
TUTSI OTIPE/ICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacJIeJOBaHUIO TeHOB. HapylieHue cuernsieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpEAEIICHNE IM0Ja. AyTOCOMBI M IOJIOBBIE
XpoMocombl. ['omorameTrHele W TreTeporameTrHnle opraHu3mbl. HacinenoBaHue
MIPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3menunBoCTh. BHIbl H3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMOHHON M3MEHYNBOCTU. BapuaniioHHBIN psif U BapuallnoOHHAsT KPHUBasl.
Hopma peakunun npuszHaka. KonnuecTBEHHBIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakuuu. CBoiicTBa MOAU(PUKAIIMOHHON N3MEHYHNBOCTH.

HacnenctBenHnasi, uiauM TeHOTUIIMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYUBOCTh. Melo3 W TOoJIOBOM mpolecc — OCHOBAa KOMOMHATHUBHOMU



M3MEHYUBOCTU. MyTanioHHasi U3MEHUYHUBOCTh. Kitaccudukaius MyTaiuii: FeHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHhI.
3aKOH TOMOJIOTHYECKUX PSIAOB B HaciHeACTBeHHOW n3MeHunBocTy H. 1. BaBunosa.

Buesnepnas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: F'eHCAIOrNUYCeCKUI, OJIM3HEIIOBEIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[MI1P-ananu3a. HacneacTBeHHble 3a00J€BaHUSI 4YEJIOBEKA: TEHHBIE OOJIE3HHU,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue ¥ TreHepaThuBHble MyTauud. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTHUKUA U JICUYCHUSI TEHETHUYECKU X
Oose3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHI YeJI0OBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabmumet  u cxeMbl:  «MOHOTMOPHJHOE  CKpElIMBaHUE U €TO0
IUTOTEHETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUsS MU €ro IMTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JlurubpumHoe  CKpeniuBaHue»,
«llutonornyeckne  OCHOBBI  JAWTHOPUAHOTO  CKpemuBaHus»,  «Meko3y,
«B3aumoneiicTBue  alIeNbHBIX TEHOB», «l'€HEeTHYEeCKHe KapThl PpPACTCHUH,
KUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CUEIJIEHHOTO0 ¢ Tmoiom», «KapuoTumbl YeloBeKa M IKUBOTHBIX», «Buusl
U3MEHUMBOCTHY, «MoaudukaimoHHas M3MEHUMBOCTHY», «HacnemoBanue pesyc-
dakropa», «I'eneTuka rpymi KpoBu», «MyTallmoOHHAsI ©3MEHYHUBOCTHY.

O6opynoBanue: Mojaenu-anmuIMKanu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HemonHnoe nmomuHUpoBaHue», «Jurmbpumnoe ckpemmuBanuey, «llepexpéct
XpOMOCOM», MHKPOCKON U MukKpompenapar «Jlpozoduna» (HOpma, MyTamuu
(GbOpMBI KPBUTLEB U OKPACKH TeNa), repbapuit «I'opoX MmoceBHONY.

JlabopaTopHble U MpakTHYecKHe PadoThI:

JlabopatopHast pa6ora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopras padora Ne 6. «M3ydueHne Moau(pUKAIMOHHOW H3MEHUUBOCTH,
MMOCTPOEHUE BAPUALMOHHOIO PSiia U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 myTanuii y Apo30(uiIbl HaA TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue ¥ aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuusl Kak HayKa M IPOLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALUA.
VYuenue H. UW. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIEHTpBI NMPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. Copr,
1opoja, ITaMM.

CoBpeMeHHbIE METObI CeleKUnU. MaccoBbId U MHAMBUAYAIbHBIA OTOOPHI B
CEJEKIIMM PACTEHUM M KUBOTHBIX. OLEHKa JKCTepbepa. DBIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHusA. CKpellMBaHWE YUCTHIX JIUHHUH.
I'erepo3uc, unu rubpunnas cuia. HepoacTBeHHOE CKpeluBaHuWE — ayTOPUAMHI.
Otnanénnas rulOpuausanus u €€ ycnexu. VCKycCTBEHHbIM MyTareHed M
[IOJIy4CHUE TOJMIUIOUAOB. JIOCTMIKEHHUsI CENEKIUMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranusmoB. Kierounas
uHxeHepus. Kiietounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUMN.
KinonupoBaHue BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

OKkoJioru4eckue U ITudeckue  npoonembl. MO  —  TeHeTHYecKu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. Basuno, M. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBanoB.

Tabmuuper u cxembl: kapta «LleHTpBl MPOUCXOXKIEHUSA W MHOTOOOpasus
KyJIbTYPHBIX pacTeHuin», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotsl akagemruka M. @. MBanoBay,
«Jlomumnonausi», «OObeKThl OMOTEXHONOTHM», «KileTouHble KyIbTypbl W
KJIIOHUpOBaHue», «KOHCTpyrpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSKH IUIOI0B U KOPHEIIJIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuiit «CeabCKOX03IHCTBECHHBIC PACTCHHS Y.

JlabopaTopHble U NpakTH4YecKHe PadoThI:

Okckypcuss «OCHOBHBIE METOIBl W JOCTHXKEHHUSI CEJEKIMU pPACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. IBoJIIOIIHOHHASI OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS! HBOJIOLMOHHOW TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BOIMIOLMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOrMH U APYTUX HAYK.

CBugerensctBa 3BodONUU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTUYECKOM JIETONMHUCH, NEPEXOJHbIe (OPMBEI.
buoreorpaduueckue: cxoacTBo U paziuuue GayH v (piaop MaTepUKOB U OCTPOBOB.



OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NU4YUsi SMOPHOHOB pa3HBIX BHUJIOB
MMO3BOHOYHBIX. CpaBHHUTEIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHEIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHUX NyTeH y BcCexX
OpraHU3MOB.

OpomononHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BWOKYIIME CHUJIBI H3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE TPU OIrPAaHUUYEHHOCTH PECYPCOB, HEOIpPEAECIEHHAsS N3MEHUYHBOCTD,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBuxyiue cuibl ((hakToOpbl) SBONIOLUUU BUIOB B MpUpoe. MyTallmOHHBIH
npouecc M KOMOWHATHMBHAs W3MEHYMBOCTb. llomysisiiuoHHBIE BOJHBI U Apeud
reHoB. M30s1us U1 MUrpamnusi.

EctecTBenHbiii 0oTOOp — HampaBiusomui  Qakrtop sBomoUU. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IprcnocoOIEeHHOCTh OPraHM3MOB Kak pe3yiabTaT »dBOJIONUU. [Ipumepsr
NPUCTIOCOOJIEHUN Y OpTaHu3MOB. ApOMOP(O3bI U UNO-aIANITAIIUH.

Bun wu  BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. DopMbl  IBOJMIONHUM:  (puileTHYecKas, IUBEpreHTHas,
KOHBEpTeHTHasl, mapasuiensHas. HeoOpaTuMOCTh 3BOJIOIHH.

[IpoucxoxkaeHne OT HeCIeUHATU3UPOBAaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAsA paaualysl.

JdeMoHcTpanum:

IToptpersl: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkensb, . Mromuiep, A. H. CeBep1ios.

TaOauup! u cxeMbl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiiey, «3apoabIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O0oppObI  3a
cymiectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB paCTECHUN»,
«MHoroo6pasue  mopoa  SKHUBOTHBIXY, «Tomysiuny, «MyTaunoHHas
U3MEHUYUBOCTE», «ApoMopdo3sl», «Uamoamanramum», «OOmas aereHepaius»,
«/IBmxymue cunbel sBomonuny, «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpauueckoe Bu1000pa3oBaHmue», « IKOJOTHIECKOE BUI000PAa30BAHUE.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMH THUIIAMU OKPAcCKH,
HaOOp TUIOAOB M ceMsH, Koyekuusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOONICHUN Y
XKUBOTHBIX», MOAeNb «OCHOBHBIC HAMPABJICHHUS SBOJIOLMNY», 00bEMHAA MOJEIb
«CTpOoeHHE TOTOBHOIO MO3Ta MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoieKus «@POpMbl COXPAHHOCTHU
HWCKONAeMbIX JKMBOTHBIX M pAacTeHHi», MojJeib ammukanus «llepekpéct



XpOMOCOM», BIaxkHble npenapaTel «PasButne Hacexkomoro», «PasButue
JATYUIKW», MUKpomnpenapaT «/[po3oduia» (Hopma, myTtauuu (Gpopmbl KpbUIBEB U
OKpPACKH Tella).

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHYECKOMY
KPUTEPUIO».

Jlaboparopnast padota Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE KU3HHM Ha 3emue.

JloHay4yHbIE TPEACTABICHUS O 3apOKIECHUU XU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMHUYECKas
HBOMIOIMS. AOUOTEHHBIH CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOHN 3BOoIIoMU. HavanbHblie dTamnsl
o6unonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME IPOTOKJIETKH. lIepBble KIETKM W HX HBOIIOLMS.
@OopMHUPOBAHNE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickass dpbl. [lameosoiickas dspa u e€ mNepUoOabl: KEMOPHUHCKHIMA,
OPAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHI.

Me3o30Kckas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3olickass d2pa W €€ mNepuoapl: MMAJICOTC€HOBBIM, HEOTCHOBBIN,
AHTPOIIOrE€HOBBIN.

XapaKTepuCTUKA KIMMaTa M TeoJIOTHYECKHX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU W
XKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe »dBOJOIUU. (OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbI OPraHU3MOB.

OBonronus 4enoBeka. AHTPONOJIOrus Kak Hayka. Pa3BuTue mpeacTaBleHuH O
IIPOUCXOXKJEHUU 4YelnoBeka. Meroasl H3yuyeHus aHrponoreHeza. Cxoactsa
pa3nuy4Ms 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE TOJI0KEHHUE YETIOBEKA.

JIBrokyiue CHJIbI (paxTops) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHBIM oTOop. OOmiecTBeHHbII 00pa3 KU3HH,
M3TOTOBJICHUE OPYIUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBeK
yMmenbld, Yenoek npsMoxoasmuid, YermoBeKk HeaHAEPTAIbCKUM, YenoBek
pa3ymHbIi. Haxonku MCKOMAaeMbIX OCTATKOB, BpPEMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYIUS.

UYenoBeueckne packl. OcHOBHbIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajiougHas  (PKBaTOpUajbHAas),  MOHIOJOUAHAs
(a3uarcko-amepukaHckas).  UYepTbl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTEINEH



YEJIOBECUECKUX Pac K YCIOBHUAM CYIIECTBOBaHMS. ENMHCTBO YENOBEUECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuiel U cxembl: «Bo3aukHoBeHne ComHEUHOM cUCTEMbI», «PasButHe
opraHuuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckass kieTka», «COBpeMEHHasi CUCTEMA OPraHUYECKOTO MHPA,
«CpaBHEHHE aHATOMHYECKMX YEepPT CTPOCHUS YEJIIOBEKAa M UEJOBEKOOOpPa3HBIX
00e3bsH», «OCHOBHBIE MeECTa MAJICOHTOJOTMUYECKHUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHeimme moan», «peBuue mroamn», «llepBbie
COBpPEMEHHBIE TIOAN», «HeT0BeUeCKHUe pach».

O6GopynoBanue:  mymspku  «[Ipoucxoxxaenue — denoBeka»  (OIOCTHI
aBCTpAJIONMUTEKA, TMUTEKAHTPONA, HEaHJEpTalblla, KPOMAHbOHIIA), CJICIKU WU
U300pakeHUsT KAaMEHHBIX OpPYIUN MEepBOOBITHOTO 4YelOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TreoxpoHOJOrHyeckas TaOnuma, KoJuieKius «DopMbl
COXPAaHHOCTH UCKOIMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHune ucKomaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHIX).

OKcKypeus «IBONIONKUS OPraHUYecKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€il).

Tema 3. Oprann3mMbl 4 OKpYy:Kaiuas cpeaa.

DKOJIOTUs KaK HayKa. 3aJay U pa3feibl SKOJIOTUU. MeTobl 3KOJIOTHYECKUX
UCCJIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonornyeckue ¢aktopel. Knaccudukamuss dSKoJorHYecKux (HaxkTopoB:
abnotnyeckue, OWMOTHYECKHME U AaHTPOIMOTEHHbIE. JIeHCTBHE 3KOIOTHYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

Abuotnueckue (GakTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONMEPHOIU3M.
[IpucnocoOnennst  OpraHU3MOB K  JEWCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonornueckne puTMBI.

buortnueckue (bakTophI. Buasr OMOTHYECKUX  B3aUMOJECHCTBUIA:
KOHKYPEHITUS, XUIIMHNYECTBO, cuMON03 u ero (opmel. [lapasutusm, koomnepamms,
MyTyaau3M, KOMMEHCAJIW3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIU3M,
HEeUTpan3M. 3HauyeHHE OMOTHUYECKMX B3aUMOJCHCTBUN IS CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKH mnomyssanud. OCHOBHbIE MOKa3aTenu
MONYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[MHaMmka 4ucIeHHOCTH MONYJISIIUU U €€ PeryJisiusl.



JdemoHncTpanum:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuipl u cxembl: kKapta «l[Ipuponnsie 30HB 3emin», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoanszm», «llonynanun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH NONyJaiuu uHdy3opun-rydenskuy, «llumniesbie nenmy.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnas pabora Ne 3. «Mopdosioruueckrue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01miecTBa M 3K0JI0rMYeCKHE CHCTEMBbI.

Coo0mrectBo OpraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHI0Basd,
NpOCTpaHCTBeHHas, Tpoduueckas (mumieBas). Bunbl-momuHaHThl. CBS3M B
OHolIeHO3E.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreorieHoze. DYHKIMOHAJIBHBICE KOMIIOHCHTBI JKOCUCTEMBI: IPOJYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (muiiEeBblE) YPOBHHM JKOCUCTEMBI. [luileBble IeMu W CEeTH.
OcHOBHBIE TOKa3aTelu HKOCUCTEMBI: OMoMacca, NPOAYKIHS. IDKOJIOTHUYECKUE
NUPAMUIBL:  TPOAYKIUU, YHUCIEHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHCTEM:
YCTOWYMBOCTH, cCaMoperyJsiius, pa3surue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE ~ DKOCHCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X039MCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycroiunBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouoceprr. JXKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH OMocdepbl Kak
ro0abHON 9KocucTeMbl. [[nHaMuyeckoe paBHOBecHEe W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yrieposa,
a3zoTa). 30HabHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emian. AHTPOTIOT€HHbIE U3MEHEHUs B Onocdepe.
I'moGanbHBIE IKOTOTUYECKUE MPOOTIEMBI.

CocyiecTBoBaHue MPUPOJIbI u YeJI0BEYECTRa. Coxpanenue
Omopa3zHoo0pa3usi Kak OCHOBA yCTOMUMBOCTH Onocdeprl. OCHOBA paIllMOHAIBHOTO
VIOpPaBJICHUS TPUPOIHBIMU pecypcaMd ¥ WX HCHOJb30BaHUE. J{OCTIKEHHS
OMOJIOTHY U OXpaHa TMPUPOJIHIL.



JdemoHncTpanum:

IToptpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenn nuranus», «IKoJorMyeckas MNHPAMUIAY,
«buocdepa u yenoBek», «IKoCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « DKOCHCTEMA
XBOMHOro jeca», «buouneHos Bomoémay, «ArpoueHos», «lIpumepHbie
AQHTPOIIOT€HHBIE  BO3JACHUCTBUs Ha Ipupody», «BaxueWmme HUCTOYHUKHU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTaBIAIOLIAS
ouochepr», «Paktopsl Aerpaganuu nouBy», «llapaukoBeiii 3ddexT», «DakTopsl
pPaAMOaKTUBHOTO 3arps3HeHust oOuocdeprb», «OOmWas cTpykrypa Ouocheps,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yrinepoaa B Ouocdepe», «KpyroBopor azora B IpupoIe».

O6GopynoBaHue: Mojenb-amminkanus «Tunuuaeie OMOLIEHO3BI», TepOapuid
«PactutenbHbie cooliecTBa», Kouiekuu «bruonenos», «Bpeaurenu Baxuenmmx
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapum UM KOJJICKIIMU pACTeHUH W
KUBOTHBIX, IPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKHMM TpynnaM OJHOIO BHUIA,
Kpacnas xnura Poccuiickoit ®eaepannu, H300paxkeHUs OXpaHSEMbIX BHUIOB
pacTEeHU U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolUMHCS TporpamMM  cpeaHero oOmero  0o0pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON HUJAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeameTra «buosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU ILICHHOCTSIMHU, MPUHATHIMU B OOIECTBE NMpaBWJIaMH W HOPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HacCJICAUI0 U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U TIPaBOIOPSJIKA,;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIENOBATEILCKUX 3aJlad, YBAXKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOJHOMY HACIEIUIO U MMaMATHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEWMHOM JKU3HU B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAIIBHOTI'O BO3AECUCTBUS )KUBOU ITPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHUMAHWE U peanu3alus 3J0pOBOTO M 0Oe3omacHOro oOpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

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

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHATBHON AESTeNIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aTBHOTO XapakTepa JKOJOTMYECKHX TpOoOJieM M TMyTed uX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HAa COXPAaHECHHE DPABHOBECHS B DKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUIN U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NESITEIHHOCTH SKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI DPa3BUTHSA MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3y4E€HUN OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



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

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeHCcTBUA (TO3HABaTeNIbHbIE, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COLMATIBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpoBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE paCCYXACHUS (MHIYKTUBHBIC, IEAyKTHBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTAX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJABI JICATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAWTh apryMEHTHhI JUIsl JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

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

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJjiaratb OpUTHHAIBHBIC MOAXOABl U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTHUECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3INYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMANIbHYHO  (OpMY  TPEACTABICHHS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (DOPMYJIbI, abOpeBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU 1€ ICTBUSIMMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMHA JPYTUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX MEUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHHUHW YYAaCTHHKOB, OOCYXZaThb pEe3ylbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBJICHUS MpoOJIeM M HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATEJIbHYIO AESATEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYIUIIHHA B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JIEUCTBUI 1O OCBOCHUIO, MHTEPIIPETAIINU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI 10 TOJaM 00yUYCHHS.

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

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTHHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJIAMHU HAYYHOI'O MO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHUE IMOIYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: 0OMEHa BEILECTB W MPEBpalleHUs] PHEPruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTYYCHHBIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TOHMMaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHIKCHUM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKpEUIMBaHMS IS TpEJCKa3aHus HACIICOBaHUS IMPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMs, BKIIOUAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HECHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTHI, I[EMu MUTaHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBanus riaBHBIX HampaBlIE€HUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
ONMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SIBICHHM, OpPraHu3aiis W IPOBEICHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHHUH TOJYYCHHBIX PE3YIbTaTOB,;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS JUIsI OOBSICHEHUS OHOJOTUYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOIb30BAHUS OCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JTA0OPATOPHBIE M TPAKTHYECKHE PalOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBA MacCOBOW MH(OpPMAIINU, HAYIHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011as OMONOTrMYECKY0 UH(POPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrpoasbubie | IlpakTHyeckue (upp )
NPorpamMmbl Beero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 1 0.5
HOTIOTHA Kax Hayxa https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 K 1
HBHIC CHCTEMBI H HIX Opranmsatii https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB i CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKHM3HEACATENBHOCTS KIIETKH 6 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubnuoreka [IOK
5 5 1
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 4



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

11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBbIe
Ne n/m P Konrpoasubie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1
1 IBOMOUNOHHAS bUOOrHS d 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpraHu3MEL i OKpYKaiomas cpena S https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 1 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 2 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydeHus | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
buosorus B cucreme Hayk.
1 Mpotecens-Guoor 1 https://m.eds00.ru/863e6122
P ' https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Vcnonp30BaHne pa3TUIHBIX 1 0.5 bubamorexa [JOK
P ' https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX O0OBEKTOB
buonoruueckue cucteMbl, IPOLECCH
3 U uX uzydenue. Bxognas 1 1 Bubmmorexa [JOK
e i A https://m.edsoo.ru/863e6564
KOHTpOJIHas pabora.
4 XuMHYeCKu cocTaB KiIeTKH. Boja u 1 bubnmuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
5 benku. CoctaB u cTpoeHne 6eTKOB. 1 bubnunoreka [JOK
[Ipodeccus-remarouior. https://m.eds00.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK

KaTaJUTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpuUMepe aMuIas3bl
WJIM KaTalasbl)»

https://m.edso00.ru/863e6b72



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

7 Yrnesonsl. Jlunuael. [Ipodeccus- bubnuorexa [JOK
JTUETOJIOT. https://m.edso0.ru/863e6870
bubmmoreka [{OK
8 Hywientossle kucioTs!. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1nenocTHas xkuBas
cucremMa
CtpoeHnune d3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpEIiapaTax u ux
OTIMCAHUE
12 OOMeH BeIIecTB Wi MeTab0IU3M. bubmuorexa [JOK
[Tpodeccus-3HI0KPHUHOIIOT. https://m.edso0.ru/863e766¢
13 doTtocuHTe3. XEMOCHHTE3 bubmorexa HOK
https://m.edso0.ru/863e7c98
14 DHepreTuYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{eneHue
KJeTkr. Muto3. JIlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaGmrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres O6enka. Peakims bu6mmoreka [JOK

MAaTpHUYHOT'O CUHTC3a

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



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

bu6mmoreka [IOK

17 T —0 0
PAHCIPIII — DUOCHITES bEa hitps://m.edsoo.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
Bupychl. IIpodeccus-Bupycoior. https://m.edsoo.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuoreka [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIIOTOTBOPEHHE.
21 JlabopaTtopHnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
23 HAaCJEACTBEHHOCTH U M3MEHUYHUBOCTH bubmorexa HOK
A ' https://m.eds00.ru/863e86f2
[Ipodeccus-reneTux.
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 MPU3HAKOB. MOHOTHOpHTHOE bubmorexa HOK
P ] pa https://m.eds00.ru/863e8878
CKpeIllBaHHE
UrHOpHUIHOE CKpelIUBaHuE. 3aKOH
25 fe3aBI/IIZI/If/IOFO Hainuel OBaHUs bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemieHHOE Hacae10BaHUE 05 bubnunoreka [JOK

npusHakoB. JJaboparopHas paborta

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Ne 5 «M3y4yeHue pe3yabTaToB
MOHOTHOPUHOTO U AUTUOPHIHOTO
CKpEILMBAaHUS Y IpO30(UIIbI HA
TOTOBBIX MUKpPOIIpEapaTax»

T'enetuka nona. Hacinengosanue

bubmmoreka [{OK

27
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacneacTeeHHas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. M3yuenue 05 bubnuoreka [JOK
MOAU(PHUKATUOHHON U3MEHYUBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPHAIMOHHOTO Psizia U
BAPUALIMOHHON KPUBOI»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 05 bubnuoreka [IOK
«AHamm3 MyTanuil y Apo30¢uiisl Ha ' https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

30 I'eneruka yenoseka. [Ipodeccus- bubnuoreka [IOK
MHKpPOOHOJIOT. https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHUE IO

31 teMme «HacnencrBeHHOCTh U
W3MEHUYUBOCTb OPraHU3MOBY
Cenexius Kak HayKa U IpoIiecc.

32 [Ipomexyrounas }I,<I§)HT o?lea;I Bu6mmorexa LIOK

P yr P https://m.edso0.ru/863e9214
pabora.
MeTo1bl ¥ JOCTUKEHHS CeTICKIIUU

33 acteHuil 1 xuBOTHBIX. [Ipodeccus bubmorexa LIOK
P P https://m.edsoo.ru/863e9214
CeNeKIIUOHED.

34 buoTtexHonorus kak orpacib bubnuoreka [IOK



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

IIPOU3BOJICTBA

https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero u3y4deHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 brbmmorexa [OK
1 4 yi https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs NpeCcTaBICHUN 1 bubnuorexa [JOK
00 sBomronuu. [Ipodeccusi-reHeTux. https://m.edso0.ru/863e9570
3 MuxkposBontonus. Bxognas 1 1 bu6moreka [IOK
KOHTpOJIbHas paboTa. https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOITHH.
4 nieso I;TO HI;ﬂ a6ota Ne | 1 0.5 bubmorexa LIOK
PaTOpHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEeHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
5 EcrectBenHbIi 0TOOP ¥ €70 (OPMBI. 1 bubmuorexka [JOK
[Ipodeccus-ouonHxeHep. https://m.edsoo0.ru/863e9ed0
Pe3ynbratel 3BomIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoreka [IOK



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

MAaKpO3BOIIOLIUU https://m.edso0.ru/863e9cle

9 HeobpaTumocTs 3BOMIONIAN

10 HcTopwust xu3HM HA 3eMiIe U METOIbI
e€ U3y4eHus

11 ['mnoTre3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emJe. https://m.edso0.ru/863ea5a6

12 PazButue xxu3HM Ha 3eMIie 1o 3pam U bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI YBOJOIIH
PacTUTEILHOTO U )KHBOTHOTO MHUPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4eHne HCKOTIaEMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hbc
pacTeHuil 1 )KUBOTHBIX B
KOJUTEKITHSIX»

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
DBOJIIOLHS YeTIOBEeKa

15 (anTpomorenes). [Ipodeccus- bubmmorexa [JOK

P P https://m.edsoo.ru/863eac2c
MaJI€OHTOJIOT.

16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YenoBeKa

18 Yenosedeckue pacsl U IPUPOIHBIE bubnuoreka [IOK
ajanTalyu 4ejIoBeKa https://m.edsoo0.ru/863eaea?2

19 PezepBHblit ypok. OGo001IEeHNE 110

TeMe «BO3HUKHOBEHHE U pa3BUTUC



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

SKA3HU HA 3eMIIe»

20 DKoJIOTHs KaK HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnuorexa [JOK
¢axTopsl. [Ipodeccus-sxonor. https://m.edsoo.ru/863eafec
AbGunotnyeckue paKkTOpsI.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckne 0COOEHHOCTH
. bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YSPEHKOB KOJIEyCay
bu6moreka [IOK
23 buotnueckue dakTopsl
¢ p https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKI
nonyisiiuu. [Ipaktuyeckas padorta
24 Ne 2 «[ToacuéT mioTHOCTH 0.5
MOMYJISILIUIM pa3HbIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI bubnnoreka [JOK
(?KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SIKOCUCTEMBI.
bubnuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 IIpupoanslie 3K0CcHCTEMBI
29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI



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

buocdepa — rinodanpHas

bu6mmoreka [{OK

30 3 B - 1
oxocucrema e, Tpogecers https://m.edsoo.ru/863ebb5e
THJIPOMETEOPOJIOT.
3aKOHOMEPHOCTH CYIIECTBOBAHUS
31 ouocdepsr. [Ipomexxyrounas 1 bubmorera [JOK
' v https://m.edso0.ru/863ebd16
KOHTpOJIbHAs paboTa.
32 YenosevecTBo B Onocdepe 3emimn 1
33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuoreka [JOK
yenoBedecTsa. [Ipodeccusi-skoor. https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011IecTBa 1 IKOJIOTHIECKUE 1
CUCTEMBD»
OBIIEE KOJJMYECTBO YACOB I1O0 34 25

I[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinacc/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O611ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* buonorus. O6mas 6uonorus, 11 knacc/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. PaGouyas nporpamMmma ocHOBHOTO 0011Iero oopazoBanus. buosnorus. bazossiii
ypOBEHbB JUIsl 5-9 KiaccoB 00pa3oBaTENIbHBIX OpraHU3aIui.

2. Meroandeckoe ocoOue ¢ MOypOUYHbIMHU pa3paboTKaMu.

3. Boponuna I'.A.. buonorus. [lnanupyemsie pesynbratel. Cuctema
OIICHUBAHMS 3HAHUH 5-9KiTacchl: mocoOue NIl yauTesie o01eodpa3oBaTeIbHBIX

YUPEKICHUMN.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

Poccuiickas anekTpoHHas wkona-https://resh.edu.ru

MHTepaKTMBHaAn obpasoBaTenbHan oHNanH-naatdopma- https/uchi.ru/
Lindbposoit obpasoBaTenbHbl pecypc Ana wKkon- https://www.yklass.ru/
OucTtaHunoHHoe obydyeHune https://www.lektorium.tv

O6pasoBaTenbHbI NOPTan A1A NOArOTOBKM K 3K3ameHam 1 BMP
https://sdamgia.ru/






		2024-11-02T17:13:28+0600
	Тевс Екатерина Витальевна




