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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMMbl MO OHUOJOTHH TEOPETUYECKYI0 OCHOBY IS
OTIpe/IeNICHUs] TMOAXOM0B K (OPMHPOBAHHIO COAEpKAHUA YUEOHOrO TMpeaMeTa
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNiel, COJAEp)KaHus, pe3yabTaTOB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX ENIX U
NPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuduke OMOIOTUH, €€ 3HAUEHUU B MMO3HAHUU KUBOW IIPHUPOJIBI U 00ECTICYCHUH
CYIIIECTBOBAaHHS YEIOBEUYECKOro oOmiecTBa. COrimacHO Ha3BaHHBIM TOJOXKCHHSIM,
OTpeieNICHbl OCHOBHBIC (DYHKIIMK TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owomornu AaéT TMpeACTaBICHHE O MeNsix, 00 obmein
CTpaTerud OOYy4YeHWs, BOCIHTAaHUS W Pa3BUTHS OOyUYAIOIIUXCS CpPEICTBAMH
yuebHoro mpenmera «buonorus», onpenenser 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne I0 pa3ielnaM W TeMmaw,
PEKOMEHTyeMYIO TIOCIIEIOBATEIIbHOCTh U3YyUEHHUsI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIIPEJAMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEIbHOIO TPOIECCa, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB 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
POCMATPUBAETCS  HAMPABICHHOCTh HAa pPa3BUTHUE 3HAHUM, CBA3aHHBIX C
dbopMHUpOBaHUEM HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIUN JIMYHOCTH,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTaBICHUA O 310pOBOM 00pa3e >XU3HH MU
OepeKHBIM OTHOIIICHUEM K OKpPYXKAIOIIeH TPUPOTHON Cpejie.

Hapsiny ¢ u3ydenunem oOIIeOMOIOTHUECKUX TEOPHH, a TakKe 3HAHUHA O
CTPOCHHHU >KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTU OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOILIECCOB, B MPOrpaMMe MO OMOJOTHH YAEIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM YHCIIE:

- MPOMITAKTUKH HACTIEACTBEHHBIX 3a00I€BaHN YEeIIOBEKa,

- MEJMKO-TeHETUYECKOTO KOHCYIHTUPOBAHMUS,

- 000CHOBaHHS YKOJIOTHMUYECKU EIECO00Pa3HOT0 MOBEACHUS B OKPYXKAIOUICH
NPUPOJIHOM cpeie,



- QHAJIM3A BIMSAHUSA XO3AMCTBCHHOMW JEATEIBHOCTH YEJIOBEKAa HAa COCTOSHUE
MIPUPOJIHBIX U UCKYCCTBEHHBIX YKOCUCTEM.

buonoruss Ha ypoBHE cpeaHero o0mero oOpa3oBaHMs 3aHUMAET Ba)KHOE
Mecto. OHa oOecrneunBaeT (QopMUpPOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOM KapTHHE MHpa, PacIIMpsieT U 0000IIaeT 3HAHUS O KUBOU HpUpoje, e
OTJIMYUTEIBHBIX MNPU3HAKAX — YPOBHEBOM OpPraHU3allMd U SBOJIIOLMH, CO3JAET
yCIOBUS  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI, (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbioe 3HaueHne OMOJIOTHSI UMEET TAKXKE JJIsl PEIICHUSI BOCIIUTATENIbHBIX U
pa3BHBAIOLIMX  3aJad  CpelHero  oOmero  o0pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenune 6uonoruu obecrneynBaeT ycioBHs Uisl (OpMUPOBAHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HHTETpallMM OUOJOTHUYECKUX 3HAHUH C
PEACTABICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O MpeJHA3HAUYCHUU Y4eOHOTO MperMeTa
«buonorus» CcOCTaBWJIM OCHOBY HJisi ONpENENeHUs IMOAXO0J0B K OTOOpY u
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
ouonoruu.

Otb60p comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBIIEH C MO3WLMKA KYyJbTYPHOTO IMOAXOAA, B COOTBETCTBUU C KOTOPBIM
oOyJaromuecs J0HKHBI OCBOUTH 3HAHUS M YMEHHUsI, 3HAYUMBIE 1J1s1 POPMUPOBAHMUS
oOmmielt  KyJabTypbl, OMpENESIoNMe aJIeKBaTHOE TIOBEACHHE 4YelOBeKa B
OKpY’Karolel NPUPOTHON cpene, BOCTPEOOBAHHBIE B TIOBCEIHEBHOM KWU3HU H
IpaKkTUYeCKoM nesrenbHocTH. Oco00oe MECTO B 3TOM CHCTEME 3HAaHWUU 3aHHMAaloOT
AIIEMEHTBl  COJEpPKaHMs, KOTOpbIE CIy)XaT OCHOBOW Juisi  (OpMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOM HAyyHOW KAapTMHE MHpPAa U LEHHOCTHBIX
OpUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX TyMaHU3AIMH OHOJIOTHYECKOTO
o0Opa3zoBaHUsI.

CTpyKkTypupoBaHHE COJAEpX)aHUS Y4eOHOro maTepuaia B TPOrpaMMme II0
OMOJIOTUM OCYIIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOECHHOCTSAX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aliuu U
ABONIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOIINE COAEpKaTebHble JIMHUM: «buonorusa kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3m Kak
Oouonornyeckas cuctemay, «Cuctema W MHOTOOOpa3We OPraHUYECKOTO MHUPay,
«IBOJIFOLHS )KUBOW NPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHALHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHHI
WCIOIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI M PEUICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE CHUCTEMbI 3HAHUM O OMOJIOTMYECKUX TEOPHUSX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUMOTE3aX, IPaBUiIax, CIyKalUX OCHOBOM JIJisi popMHUpOBaHUs
NpeACTaBICHUA O Hay4yHOW KapTHHE MHUpa, O METOJIaX HAyYHOIro IO3HaHWUS,
CTPOCHHH, MHOTOOOpa3Wd U OCOOEHHOCTSX JKHBBIX CHCTEM Pa3HOrO0 YPOBHS
OpraHW3alliy, BBIJAIOIMINXCS OTKPBITUSIX W COBPEMEHHBIX MCCJIEAOBAaHUAX B
OouoJjoruu;

dbopmupoBaHue y oOydYarolmUXCs TMO3HABATENBHBIX, WHTEIJIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUY HAyYHBIX B3IUISJIOB, WUJCH W TOAXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLIEHUBATH SBIICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABl HAa OCHOBAHMM 3HAHUN M OIbITa, MOJYYEHHBIX MPH
U3y4eHUH OUOJIOTHH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTHUECKHX 3HAHUW [JI TIOBBIIICHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NIpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOMN KU3HM IS
OLICHKH IOCIIEICTBUNA CBOEU AEATEILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COONIOJICHHE MeEp NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
COCTaB MpeaMEeTHON 00acTh «ECTeCTBEHHOHAYYHBIE TPEAMETHI.

Jlist m3ydenrs OUooruy Ha 6a30BOM yPOBHE CPETHETO 00IIero 00pa3oBaHUs
orBoguTcs 68 wacos: B 10 kmacce — 34 4daca (1 gac B Hegemo), B 11 xmacce — 34
yaca (1 yac B Hezielo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

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

MeTobl MO3HAHUS KUBOUM MPUPOIBI : HAOIIOIEHHUE, SKCIIEPUMEHT, ONTUCAHMUE,
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 PadOThI:

[Ipaktuueckass paboraNe 1. «Vcmonp3oBaHue pa3IUYHBIX METOJIOB IpHU
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOJIBL.

CaolicTBa OMOCHCTEM U UX pa3zHOoOpasue. YpOBHU OpraHu3aiii OMOCUCTEM
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, OMOTEOLICHOTHYECKHH, OMOChepHBIil.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «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.

OyHKIMK BOJABI U MHUHEPAJBbHBIX BewlecTB. [logaepxkaHue OCMOTHYECKOTO
OaaHca.

benku. CoctaB u ctpoeHune OelKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMU OENKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoabl:  MOHOcCaxapujbl, Jaucaxapuibl  (caxapo3a, JlakTo3a) W
noyiucaxapuzbl (Kpaxmai, TIJIMKOTeH, IeJuTioio3a). buonornueckue QyHKuuu
YTJIIEBOJIOB.

Jlunuael: Tpuriuuepuabl, Qocoaunuabl, crepouabl. [ uapodunbHbie U
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[urtonorusa — Hayka o kierke. Kiietounas Teopust — npuMep B3aUMOAECHCTBHUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3YUYEHUS KIIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUusl MpoKapuoTHdyeckol kieTku. Kiierounas crenka Oaktepuii. CtpoeHHe
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOUYHAS CTEHKA, ITTMKOKAIMKC U HUX
¢ynkiuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa U pynkuuu. [{uTonnazma u eé
opraHounpl. MeMOpanusie opradouasl kietku: OIIC, ammapatr [Nombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOJIH, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlIa3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopTt BEenecTs.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, P. ®panknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XuMU4YECKUX 2JIEMEHTOB B )KUBOU ITPUPOJIEY.

Tabauupr u cxemsl: «llepuognyeckas Tabnuua XUMHUYECKUX 3IEMEHTOBY,
«CtpoeHne MOJIEKyJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHnEe MOJICKYIIbI O€lIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTUUYECKOU KIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
ONHUCAHUE».

Tema 4. /KusHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CreToBas u TemMHas (as3bl porocuHTe3a. Peakuuu ¢porocunTesa.
O¢ddextuBHocTh GoTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a [JIsl KU3HM Ha 3eMIle.
Bnusinue ycnmoBuit cpensl Ha  (OTOCHMHTE3 U CIOCOOBI  TOBBIIIEHUS  €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabpl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetumdeckoil mHpopmanuu B KiIeTKe. ['€HETHYECKUH KOM U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknetounsle ¢popmbl xu3HU — BUpPYCHI. VcTopus oTkpeiTus Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



O6patnass  Tpauckpumniusi. [IpodunakTuka  pacnpocTpaHEHUs]  BUPYCHBIX
3a00s1eBaHU.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u GyHKIIMOHUPOBAaHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHYeCKUuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHHEe KIETKU», MoJeib cTpyKTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOIOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3sMHOXEHMS: JEJIEHUE HAaJIBOE, IIOYKOBAHME OJHO - W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HAYEHUE [T CEJIEKIUU.

[TonoBoE pa3MHOXKEHHE U €r0 OTIUYHSI OT OECIOJIOTO.

Meito3. Cranun Mmeiiosza. IIporecchl, mpoucxoAsuiie Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HAYEHHUE MEeno03a.

'ameTtorenes — mporiecc 0Opa3oBaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAJIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOe pa3zMHOXKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeka», «OCHOBHBIE CTAIMM OHTOTE€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JIHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuiHOe CKpelnMBaHUE. 3aKOH eIWHO0Opa3us THOPHIOB IIEPBOTO
nokosneHus. IlpaBuno gomMuHUpOBaHUsA. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

3aKOH HE3aBUCHUMOTO HAcJIEeAOBaHUs MPU3HAKOB. [luToreHeTnueckre OCHOBBI
CKpEIIMBAHUS. AHanu3upymomiee CKpEIIMBAHUE. Hcnonb3oBanue
AHATM3UPYIONIETO CKPEIIUBAHUS JJIS OMPEIeIICHUs TEHOTUIIA OCOOU.

CuemienHoe HacnenoBanwe mpuszHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'eneTuka mona. XpoMOCOMHOE ompeaesieHue 1oja. HemonoBbie U MoJIOBbIE
XpOMOCOMBI. ['OMO3UTOTHBIE M T€TEpO3UrOTHBIE oOpranu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

HN3meHunBOCTh. BUabl N3BMEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM T€HOTHIIMYECKas, W3MEHYMBOCTH. KoMOMHaTHUBHAaS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSIZIOB B HAcCIeACTBeHHON n3menunBocty H. . BaBunoga.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIpHO-TeHeTUYeCKUd. COBPEMEHHOE OIpE/ICICHUE TEHOTHUIIA: TOJIHOE
F€HOMHOE, T'€HHO€, B TOM uucie ¢ nomouupro III[P-ananuza. HacneacTtBeHHbIC
3a00JICBaHHMS  4YeJOBEKAa: TeHHbIE O00Je3HH, OO0JC3HHM ¢ HACICICTBCHHOM
IIPEIPACIIOT0AKEHHOCTBIO, XpPOMOCOMHBIE 0OJIC3HH. Comarudeckue 151
reHepaTuBHbple MyTanuu. CTBOJIOBBIE KiIETKU. [IpuHIUIIBI 310pOBOTO 00pa3za
KU3HM, JTUArHOCTUKH, TPOPUIAKTHKHA U JIEYECHUS TEHETHYECKHX OoJie3HEH.
Menuko-reHeTU4eCKOE€ KOHCYJIbTUPOBaHUE. 3HAYEHHWE MEAUIIMHCKOW T'€HETHUKHU B
IPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JIeBaHUH YEIOBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
IIUTOTCHETUYECKass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI TaMET,

«Meio3», «B3anmMonencTBUE AJUICIBHBIX T€HOB», «l'€HeThdeckue KapTbl
pacTeHui, >KMBOTHBIX M YelioBeKay», «l'eHeThka 1moja», «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TojJoM», «KapuoTumbl yemoBeka M >KMBOTHBIX),
«Bunpsl m3mMeHUnBOCTHY, «MoaudukanmuoHHas H3MEHUYHBOCTHY, «HacmemoBanme
pesyc-pakropan, «I'eHeTHKa TpynI KpoBH», «MyTallmoHHAsS K3MEHUIUBOCTD.

O6GopynoBaHue: MOJSTU-AMIIIMKAIIMA «MOHOTHOPUIHOE CKPEITUBAHKECY,
«Henonnoe  momuumpoBanue», «llepekpéct XpoMocom», MHKPOCKOO |
Mukpornpemnapatr «Jpozoduna» (Hopma, MyTauuu (OpPMBI KPBUIEB M OKPACKHU
Tena), repoapuid «I'opox MoceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Jlabopatopnast pabora Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUS Yy AP030(HIIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHOU KPUBOM».

Jlaboparopnas pabora No 7. « AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MHUKpOTIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALMS.
VYuyenue H. WM. BaBwioBa 0 MEHTpaxX MOPOUCXOKACHUS M MHOr00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoucxoxkaeHus JAOMAIIHUX >XUBOTHBIX. CopT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIM U UHIUBUAYAIBHBIN OTOOPHI B
CENIeKIIMU PACTEHUM U KUBOTHBIX. OlleHKa 3KCcTephepa. BIM3KOPOACTBEHHOE
ckpemBanue — WHOpuAWHT. Yucras muHus. CKpelIMBaHWE YHUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otnanénnas rtulOpuausanus u e€ ycnexu. VCKycCTBeHHBIH MyTareHes U
NOJIyYEHUE TOJUIUIOUIHBIX OpraHu3MoB. JIOCTMXKEHHUSI CEJNEKUUH pPAacTEHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
nHxeHepus. Knerounele KyJlbTypbl. MUKPOKIIOHATBHOE PA3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneyenko, M. O.
NBaHOB.

Tabmuuet u cxembl: kKapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «llopoasl ToMallHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX
pacreHuity, «OTnanéHras ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObeKTh OuOTeXHONOTUW», «KieTouHble KyJabTypbl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHre: MYJSDKH TUIOIOB M KOPHETIIIONOB AUKUX (OPM U KYIbTYpPHBIX
COpPTOB pacTeHuil, repbapuii «CeabCKOX03SIUCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M MpaKTHYeCcKUe padoThI:



Okckypeuss «OCHOBHBIE METOIBI W JOCTHIKEHUS CEJICKIUHU PACTCHHH W
KUBOTHBIX Ha CEJCKIIMOHHYIO CTAHIMIO, COPTOUCIBITATEIBHBIA YYacTOK, B
TEIUTUYHOE X035 UCTBO, 1a00PATOPHIO.

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpennochliKu BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPUH. IBOJIIOIMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBujeTenscTBa ABOJONUHU. [lasieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKONW JIETOMUCH, TEPEeXOaHbIe (HOPMBEI.
buonornueckue u reorpaduueckue: CXOACTBO M pasznuuue ¢ayH u  ¢iop
MaTEepPUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCExX
OpraHU3MOB.

OpomtounonHass Tteopust Y. [lapBuna. [IpeamnocbulkM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMHU BHIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXEHHUE TPU OTPAHUYEHHOCTHU PECYpCOB, HEOTpEAeTEHHAsT U3MEHUHUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

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

MuxkposaBosorus. [lomymsiius kak eAuHUIA BUA U DBOJIOLUU.

JIBxymue cuibl ((paKToOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc ¥ KOMOWHATHWBHAsT W3MEHYMBOCTH. [lOmymnsiiimoOHHBIE BOJHBI M Jpeid
reHoB. M3omsius u Murparusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHU3MOB. ApoMOp(} 036l U aJanTaIHH.

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

MakpooaBomonusi. DopMbl  IBOMONUM:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HeclnenHaIM3UPOBAHHBIX MpenkoB. [Iporpeccupyroias
crienuanu3anus. AJanTUBHAS paaralius.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMJie», «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanum», «OOIas aereHepaiusy,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapupyra nyrtemectBus .
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHuEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMojaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopnast pabdora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOrHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUU >KU3HH. HaydHble rumoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHME KIETKH. llepBble KIETKM M UX 3BOJIOLUSL.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Pazutre xu3HM Ha 3emsie TO dpaM U mOepuogaMm. Apxeiickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMCKUM, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeIOBEKa. AHTPONIOJIOTUS KaK Hayka. PasBurre npencraBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpornoreHeza. (Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOmiecTBeHHBbIH o00pa3 KHU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MNPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PacturenpHas kieTka», <« KHBOTHas  KJETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeNoBeKay», «lpeBHenmmue moam», «lpesBHue mronu», «llepsbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO YeIOBeKa (KaMHH-YOMIIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



OKCKypcus BUpPTyajbHas «DBOJIOLMS OpPraHMYECKOro Mupa Ha 3emiie»
KpaceBeIUECKUN My3€eil.

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKonorus Kak Hayka. 3aJladd ¥ pas3zeiibl 3KOJI0ruu. MeToabl 3KOJI0rH4ecKuX
UCCIIEOBAHUNA. DKOJIOIMYE€CKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPH OpraHHU3Ma.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
OPUPOJIHBIE, OMOTHYECKHE U aHTPOINOreHHble. JlefcTBHE HKOIOrHYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYypa, BIAXKHOCTb. DOTONEPUOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyaju3M, KOMMEHCAJIU3M, HEUTPAJIU3M. 3HaueHue OMOTHYECKUX

B3aUMOJICHCTBHI JJIs CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH Tmomyysiuu. (OCHOBHBIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. [[nHaMuka YuCI€HHOCTH MONYJISLNH.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymGonbar, O. I'ekkens.

Tabnmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3mMoBy», «®Doronepuoauam», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YHCIICHHOCTH NOMYJISIUU HHGY30pun-Tyhenbkny, «[lumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

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

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

[IpakTuueckast padora Ne 2. «Iloacu€T MAOTHOCTH MOMYJIAIMN Pa3HBIX BUAOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHas1, Tpoduueckas (nuienasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Dkoyiornyeckne cucteMbl (dkocuctembl). IloHsitue 00 »dkocucreme u
ouoreonienoze. DyHKIMOHAIbHBIE KOMIIOHEHTHI 3KocucTeMbl. Kpyrosopor
BEILIECTB M TOTOK JHEPruM B 3Kocucteme. Tpoduueckue (NuUIEBbIE) YPOBHU



skocucteMbl. IlumieBbie nenu M cetd. OCHOBHBIE IIOKA3aTENU 3KOCHUCTEMBI:
Ouomacca, MPOAYKIHUsA. DKOJOTMYECKHE MUPAMUbI: MPOIYKIIMH, YUCICHHOCTH,
Oouomaccel. CBOMCTBAa 3KOCHCTEM: YCTOMYMBOCTH, CAMOPETYJSALUS, Ppa3BUTHE.
Cykueccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. BHOJIOTHYECKOEe M XO34MCTBEHHOE 3HAUYECHUE
JTAHHBIX CUCTEM.

buopaznHooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pazHOooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. JKuboe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
100anbHOM JKOCUCTEMBI. J[MHaAMUYecKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTE€OXMMHUUECKHE IUKJIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoBeuecTBO B Onochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHHUs B Orocdepe.
['moGanbHbIE 2KOJTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHuE IIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa yCToWuuBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI TPUPOAHBIMU pPECypcaMHM M UX HCHOJb30BaHuE. JloCTHKeHUs
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsl: B. H. Cykaués, B. . Bepnaackuii.

Tabmumpl u cxembl: «llumesbie 1enn», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOITUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOro Jieca», «buonenoz Bomoéma», «lIpumMepHble aHTPOIIOTEHHBIE
BO3JECUCTBUSA HA MNPUPOAY», «BakHEHIIWEe HCTOYHMKH 3arpsi3HEHUs BO3AyXa U
TPYHTOBBIX BOJ», «®DakTopel Aerpagammu mouB», «llapHukoBbIl 3ddexTy,
«DakTopel paMOAKTUBHOTO 3arpsizHeHust Ouocdeps», «OO0mas CcTpykTypa
ouocdepb».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJJICKIUA PACTCHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paxeHuss OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
BHUOJIOTUUX HA BA30OBOM YPOBHE CPEJIHEI'O OBILIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBarlOTCAd TpPeOOBaHUS K pe3ylbTaTaMm
OCBOEHHMSI  IIPOrpaMM  CpeJHEero  obumiero  oOpa3oBaHUs:  JMYHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIJICTICHBI CJICTYIOIIME COCTABISIONINE:

OCO3HAHUE POCCUMCKOW TPaXKJAaHCKOW HJICHTUYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIIbHOCTU U CaMOOTIPEAEIICHHUIO,

HaJIU4YMe MOTHBAIIMH K 00YUYEHUIO OMOJIOTHH,

IeJICHANIPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS,

TOTOBHOCTh M CIHOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JIESITCIBHOCTH
IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMHM, TMPHUCYIIIUMU CHUCTEME OHOJIOTHYECKOTrO
oOpasoBaHus,

HaJIM4He SKOJIOTHYECKOTO IMPABOCO3HAHUSA, CIIOCOOHOCTH CTAaBUTH IIEIH H
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIC pe3yJIbTaThl OCBOCHUS IMpeameTra «buosiorus» I0CTUraroTCs B
€IUHCTBE YYeOHOM W BOCIHUTATCIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE IMpaBUJIaMH U HOpPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS,

pa3BUTHSI BHYTPEHHEW TMO3WUIMHA JUYHOCTH, IATPUOTHU3MA, YBAXKCHHUSI K
3aKOHY W MPABOMOPSAKY, YEJIOBEKY TpyJa U CTapUIeMy ITOKOJECHUIO, B3aUMHOTO
YBOKCHHS, OCPEKHOTO OTHOIIEHHS K KYJIbTYPHOMY HACIEIUI0O W TPATULIUAM
MHOTOHAIMOHAIBbHOTO Hapoaa Pocculickoin denepamuu, Npupoie U OKPYKaAOIIEH
cpexne.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, PACIIUPEHUE >KU3HEHHOTO



OIlbITa W OIIbITA ACATCIBHOCTHU B IMPOLECCCE pCaIn3alliid OCHOBHBIX HaHpaBHCHI/II\/'I
BOCIIMTATEIbHOMU ACATCIBHOCTH, B TOM YHCJIC B 4HaCTH.:

1)rpaxxaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUN 00YUYaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA Y MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATENbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU y4EOHBIX W TMO3HABATENbHBIX 3aJ1au, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENsATh COOCTBEHHYIO TIO3UIUIO0 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HBIMU YOCKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBHITIOJHEHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBoOMl Kpau, cBOrO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOAbL,
nocTHXeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUUCKUX Y4YEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJIOTWH, TOHWUMAaHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;



OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MNPUHATUA LEHHOCTEM CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaguLUMsIMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYasi ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

ITIOHMMAaHUE 3MOLUOHAIBHOTO BO3ICUCTBUS KUBOW MPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTHY;

5) ¢pusnyeckoro BOCHUTAHUSA, (POPMHUPOBAHMUS KYJIbTYPHI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIArONMOJYYHs:

NOHUMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  TUTaHWE, COOJIFOJCHUE THUTHMEHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBBIO;

MOHMMAaHWE 1EHHOCTU TMPAaBUJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIMAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

FOTOBHOCTh K AKTMBHOW JEATEIBHOCTH TEXHOJOTMYECKOWM W COLUUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuHbIM cepam mpodeccnoHanbHON ASATEILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud W pealru30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO M CaMOOOPa30BaHHMIO Ha
NPOTSHKEHUU BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS,

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIBTYpPhl: TPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYIIKOB W OIEHKA WX BO3MOXHBIX IOCICIACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ATBPHOTO XapaKTepa SKOJIOTUYECKHUX MpoOJIeM U MyTell ux
pelIeHuS;



CIOCOOHOCTh HMCHOJIB30BaTh MPUOOpPETaeMble MpPU HU3YYEHUH OUOJIOTUH
3HaHUST M YMEHUS TIPU pEUICHUH TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MPUPOJIONONIB30BaHUEM  (COOMIOJICHHE  TMpaBWJ  TOBEACHUS B  IPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JIEMCTBUM, IPUHOCAIIUX BpPEH  OKPYKAKOLIEH
MPUPOAHON Ccpejie, YMEHHE MPOrHO3MPOBATH HEOIArONMpPUSITHBIE 3KOJOTHYECKUE
MOCJICICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO SKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OmbITa NesTEeNbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
PaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON JAEATETLHOCTH DKOJIOTUYECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJEHCTBHS MEXKIY JIFOJAbMU U MO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAloIleM MHpE Kak O €JIMHCTBE MPHUPOAbI, YeJIOBEKa U
oOmIecTBa, B IMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuH Mpodiem
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU JJII COBPEMEHHOW ITMBUIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, MTOMCKA MyTeH BBIXOJIA U3 TII00ATBHBIX IKOJIOTHUYECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PANMOHAIBLHOMY
MCIIOJIb30BAHUIO TIPUPOJHBIX PECYpCcOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIICHUS OOIIeH KyJIbTyphl, HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYHKITMOHAIBHOW TPAMOTHOCTH OOydJarouuxcs, (GOpMHUPYeMOW TMpU H3yYEHUHU
OMoJIOr NN,

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEeMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JI aHalu3a W
OOBSICHEHUS SIBIICHUM OKPYXAIOIIEr0 MUpPAa U MPOUCXOASIIUX B HEM HM3MEHEHHU,



yMEHHUE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIONb30BaTh OHOJIOTMYECKUE 3HAHMS IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHOH JESITEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT HUHANBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHOJIOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorusy»
BKJIIOYAIOT:

3HAYNMEIC TSI dbopmupoBaHUs MHUPOBO33PCHUS oOy4Jaromuxcs
oOllleHaYyYHbIC TOHATHS, OTpakarollue IEJOCTHOCTh HaYYHOW KapTHUHBI MHpa U
crienuGpuKy METOJI0B TTO3HAHUS, UCIIOIb3YEMBbIX B €CTECTBEHHBIX HAyKax

yYHUBEpCalbHbIe y4eOHbIC JNEHUCTBHS: MO3HABaTENIbHbIC, KOMMYHHUKATUBHBIC,
PETYJISTUBHBIC),

obecnieunBaromue (GopMupoBaHue (YHKIIMOHATLHONW TI'paMOTHOCTH H
COLIMAJIbHOM KOMIICTCHIIUH, CITOCOOHOCTH HCII0JIb30BaTh OCBOGHHBIEC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHHUBEpCAJIbHbIC YUEOHBIC
JNEUCTBHUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMN:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCUpUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C IMTOCTABICHHBIMHU IEISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOBI;



CTPOUTh pacCyXIeHus (MHIAYKTUBHBIC, JCAYKTUBHBIC, 110 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBIICHUSX,
(GOpMyITHPOBATH BHIBOABI U 3aKITIOUCHHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIC cpencTBa IS TIpeICTaBICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX peajbHOTO,
BUPTYaJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2)0a30BblIe HcCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMH  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUABl JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHMSI, €ro HHTEpPHpeTaluH, NPeoOpa30oBaHUI0 U TNPUMEHEHHIO B y4eOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3[IaHUN YY€OHBIX U COIIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
NESTEIBHOCTU U KU3HEHHBIX CUTYalUAX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3HpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJadd  PE3YJIbTaThI,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;



BBIJIBUTaTh HOBBIC WJIEH, MpEAjiaraTh OPUTHMHAIBHBIC MOJXOJbl U PEIICHUS,
CTaBUTb IPOOJIEMBI U 3a/1a4H, AOMYCKAIOLIHUE aJbTePHATUBHBIE PEIICHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-TIOMYJAPHON JUTepaTtype, OHOJOTMYECKUX CIOBapsIX U
CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaNM3UpOBAThH
MH(OPMAIUIO Pa3IMYHbIX BUJIOB U (OPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ JJ0CTOBEPHOCTh U HEIPOTUBOPEUHUBOCTD;

(GopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHBIE METOABI MPHU MOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuOOpeTaTh ONBIT MCMOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS Pa3TUYHBIX
OMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Tpe/ICTaBICHUS
Oounonornyeckoit HHGoOpMaINH,

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KadecTBe CpeacTBa npu pabore ¢
Oouonornyeckoil uMHPOpMaLUEW: TPUMEHSATh XUMHUUYECKHe, (Qundyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYINbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIONIb30BaTh M MpPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

BJaJ€Th  HaBbIKAMHM  pACIO3HABaHUS M 3allUThl  HMH(OpMAaIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIUYHOCTH.

OgBiajieHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1)o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHHUSI OTHOCUTEIBHO BBHIMOJHEHUS MpeajiaraeMoun
3a/1a4l, YYUTHIBATh MHTEPECH U COIIACOBAHHOCTH MO3ULIMI JIPYTHX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEeACTBa OOIICHHS, TOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIui,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBaXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppeKTHO! hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JaraTh CBOKO TOYKY 3pPEHHMS C HMCIOJIB30BaHHEM
A3BIKOBBIX CPEJICTB.

2)coBMecTHAs 1eATeJIbHOCTD:



MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOU
paboTHI MPU pelIeHUH OMOTOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUS IPU PEILICHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJVMHUPOBATh JEUCTBUA IO €€ IOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHUBATh KAa4E€CTBO CBOEr0 BKJIaJa M KaXKJAOTO yYaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBATH WJAEU C TO3UIMM HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUYHBIX
CUTYAIUSX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU JAeiCTBUSIMH:

1)camoopranuszanus:

UCIIOJIK30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS TpoOJeM U HX
pEIIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYNKaxX MO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO  COCTABJISATh IUIAH pEIICHHs TMpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JlaBaTh OLCHKY HOBBIM CUTYalLlUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYIHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBIIATh CBOW 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX MpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTaTthl ocBoeHus mporpamMmbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHWIO, UHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BUABI JIEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYyaIUSX, a TakKKe B peabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoyiorueil. B mporpamme mnpeaMerHbie
PE3YNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OHMOJIOTHH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (PDOPMUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI
MHpa U HAy4YHOTO MHUPOBO33PEHHUS, O BKIIaJIe¢ POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOTWH, (HYHKIIMOHAJIHLHOW TPAMOTHOCTH YEJIOBEKA IS
peleHus JKU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpPbIBATh COJICPKAHUE OMOTOTUYECKUX TEPMHUHOB U TTOHSTHH

yMEHUE Wu3JaraTb OHOJOTMYECKUE TEeOpuu (KJIETOYHAs, XPOMOCOMHAsi,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MIPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMU HAYYHOI'O MTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOILIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  HAKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIOTE3bl,  BBISIBIICHHE



3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
pEe3yAbTAaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB,;

yYMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,

0COOEHHOCTH IMPOLIECCOB:

oOMEHa BEIECTB U TMpPEBpAllleHUs BSHEPruuM B KIETKe, (OTOCHUHTE3A,
IJJACTUYECKOTO U IHEPreTMUEeCKOro OOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo03a,
OTUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIBHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B MOBCEIHEBHOM
KU3HU C IeJbl0 obOecrieyeHus: 0e30MacHOCTH CBOETO 3JI0POBbS M 370POBBS
OKPY’KAIOITUX JIHOJIeH, COOJIIOICHUSI HOPM TPAaMOTHOTO MOBEACHUS B OKPYIKAIOIICH
IPUPOJTHON Cpejie, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTHIKESHUM
COBpPEMEHHOMN ouosoruu u OMOTEXHOJIOTUH TUTSt paIroHaILHOTO
IPUPOIOTIONIH30BAHHS;

yMEHHE peliaTh JIEMEHTApHbIE TCHETHUYECKHUE 3aJadyd Ha MOHOTHOpHIHOE
CKpEIIMBaHUE, CIETUICHHOE HACJEeJI0BaHHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs I MpeCKa3aHus HAaCJIeI0BaHUs MPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
paBuia Ipu padbore ¢ yudeOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO COJEP)KaHUsA, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS pHbIC
MaTepHalbl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMoNOrMYecKyt0 UH(POpPMAIIUI0O U3 HECKOJNBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIE pe3ysbTaThl OCBOECHHSI ydueOHOro mpeamera «buonorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE W PO OHWOJIOTHH B CHCTEME HAYYHOTO
3HAHMSI €CTECTBCHHBIX HAYK,

B (opmMupoBaHMHM COBPEMEHHOW HAy4YHOW KAapTUHBI MHUPA W HAyYHOTO
MHPOBO33PEHUS,

O BKJAJE€ POCCHUICKHX U 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoTHH,

(GYHKITMOHATBHON TPaMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HEHHBIX 3a]1a4;



YMEHHUE PaCKphIBATh COAEpKAaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
BU/I, TIOMYJISIIUS, T€HO(DOH]T,

ABOJIOLUSI, JBIKYIIUE CWIbl ((PAKTOPhI) ABOIIOLUM, MPUCIIOCOOIIEHHOCTh
OpraHU3MOB,

BUI000pa3oBaHUe, HKOJOTMYECKHUE (PAKTOpPbI, IKOCHUCTEMa, MPOIYICHTHI,
LEeTH MMUTaHUs, YKOJIOTUYeCKas MupaMuaa, OuoreoreHo3, ouocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKHE TeopuH (PBOJIOLMOHHAs Teopuss Y.
JlapBuHa, CHHTETUYECKas TEOpHsl DSBOJIIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapsimeBoro cxoncrsa K. M. bapa, uepenoBanusi riaBHBIX HampaBICHUH U
nyteil sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTPENIEeNATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIaJEeTh METOAAaMHU HayYHOI'O NO3HAHMS B OMOJIOTUU: HAOII0/IEeHHE U
OMHMCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYMHAMHU, OOBSICHEHHUE IOJYyUYCHHBIX
PEe3yIbTATOB, WCIOJIb30BAHHBIX HAYYHBIX TOHSATUM, TEOPHH M 3aKOHOB, YMECHHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSALHA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEIACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBUS DKOJOTMYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IepeHoca
BEIIECTB M IIOTOKA JHEPrUM B DKOCUCTEMAX, AHTPOIOTE€HHBIX HW3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOTC€OXUMUYECKHUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KHU3HU C LeJblo oOecreyeHus Oe30MacHOCTH CBOEro 30POBbS U 3A0POBbSA
OKPYXAIOIUX JTI0/ICH, COOMI0OIEHNS HOPM TPAMOTHOTO TOBEJICHUS B OKPY KAIOIICH
MPUPOAHON Cpene, MOHMMAaHUE HEOOXOIWMOCTH HWCIOJIB30BAHMS TOCTHKCHHM
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aadH, COCTABISTh CXEMBbI
MepEeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIEMH TUTaHUs );

YMEHHUE BBIMIOJNHATh J1aOOpaTOpHBbIE W TpaKTUYeCKue paboThl, COOII0AThH
mpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJOTUYECKOTO COJEPKAaHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBA MacCOBOM MH(MOpPMaAILMK, HAYYHO-TIOMYJISIPHBIC



Marepualbl),  paccMaTpuBaTh  TJIOOAJTBHBIE  DKOJOTHYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO37aBaTh COOCTBEHHbIE IUCHBMEHHBIE W YCTHBIE COOOIICHMS,
000011ass OMONOTUYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue op
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
1 Buonorus xak Hayka 2 0.5 bubmorexa [IOK
2 JKuBble cuCTEMBI U UX OpraHu3alus 1 bubnnorexa [JOK
3 XHUMHUYECKUH COCTAB M CTPOEHUE KIIETKH 8 1 bubmuorexa [JOK
4 JKu3HenessTenbHOCTh KICTKH 6 bu6mmoreka [IOK
5 PasMHOXeHNE 1 MTHIUBUIYaTIbHOE Pa3BUTHE 5 1 BuGmiorexa [IOK
OpraHu3MOB
HacnenctBeHHOCTS U N3MEHUYUBOCTD 8 1.5 bu6mmoreka [IOK
Cenexuusg. brnorexHooTHs. 3 bu6mmoreka [IOK
Pezepr 1 bubmuorexa [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue op
NPOrpaMMblI o0pa3oBaTe/bHbIE
Bcero padoTsbI padoThI
pecypcsl
DBOJIIOIIMOHHAS OMOJIOTHS 9 1 bubnuorexa [JOK
Bo3HUKHOBEHHE U pa3BUTHE )KU3HH Ha 9 05 BuGmiorexa LIOK
3emiie
Opraau3Mbl ¥ OKpy>KaroIias cpeaa 1 bubmuorexa [JOK
Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI bubmuorexa [JOK
Peseps bubmuorexa [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KonunyecTBo yacos DJIeKTPOHHbIE
°
Tema ypoka Mara uudposbie
n/n Konrpoabubie | IIpakTHyeckue
Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
NMPOrpamMMbl

1 buosorus B cucreme Hayk 1 bubnnorexa [JOK
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1

2 1 0.5 bubmmoreka [{OK
«/cnonp30BaHNe PA3TMYHBIX METOJIOB
MIPU U3YYICHUH OUOJIOTHYECKUX OOBEKTOBY
buonmorndeckue CUCTEMBI, TPOIIECCH U UX

3 > TP 1 Bubmuoreka IIOK
H3y4YeHue
XUMHYECKHUH cOCTaB KIETKU. Boma n

4 1 bu6mmoreka [IOK
MUHEpaJIbHbIE COJIU

5 benku. CoctaB u cTpoeHue OEIKOB 1 bubmuorexa [JOK
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne

6 1 «M3yyeHne KaTaIuTHYECKON 1 0.5 bubmuoreka [JOK
AKTUBHOCTH ()epMEHTOB (HA MpUMepe
aMUJIa3bl WM KaTalasbl)»
VYrieBoasl U JUIIUIBL bu6mmoreka [JOK
Hyxneunossie kucnotsl. ATO. 1 bubnuoreka [IOK
Hcropus u MmeTopl 3ydeHus KIETKU.

9 P ya 1 bubnmuoreka [JOK
Knerounas teopust

10 Knerka kak 1ie10cTHas )KHBas cUCTEMa 1 Bubnunoteka LIOK
CrpoeHue 73yKapuoTUYECKON KIIETKH.

11 P ykap 1 0.5 bubmuoreka [JOK

JlaGopatopHas pabota Ne 2 «M3yueHue




CTPOCHUS KIIETOK pAaCTEHUH, )KUBOTHBIX,
rpubOB U OaKTepuil Mo MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIpEnapaTax u ux

OTIFICAHUE)
12 MeTaboJm3Mm. bubmuoreka [JOK
13 ®dotocunTe3. XEMOCHHTE3 1 bubmuoreka [JOK
14 DHepreTuyeckuii oOMeH. bubnuorexa [JOK
JKuzHeHHBIN UK KIETKHU. [{enenue
kieTku. Muto3. JIlaboparopnast pabota Ne
15 3 «HaOimronenne MUTO3a B KJIIETKAX 1 0.5 bu6moreka [IOK
KOHYHMKA KOPEITKa JIyKa Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
16 buocunTes 6enka. Peakuust MmaTpuaHOTO 1 BuGmorexa LIOK
CUHTE3a
17 buocunTe3 Oenka. 1 bu6mmoreka [IOK
18 Bupycsr. 1 bubmuorexa [JOK
19 DopMBbI Pa3MHOKEHHUST OPTraHU3MOB. 1 bubnuorexa [JOK
20 Meiio3. 1 bu6mmoreka [JOK
OO0pa3oBaHKe U Pa3BUTHE MOJIOBBIX
kieTok. OmionoTBopenue. JlaboparopHas
21 pabota Ne 4 «3yuenue cTpoeHus 1 0.5 bubnunoreka [JOK
IOJIOBBIX KJICTOK Ha TOTOBBIX
MHKpOTIperapaTax»
22 NunuBuayanbHOe pa3BUTHE OPraHU3MOB. 1 bu6mmoreka [JOK
93 I'eneTnka — Hayka O HaCJIEJICTBEHHOCTU 1 BuGmmorexa [OK
Y UBMEHYHBOCTHU
24 3aKOHOMEPHOCTH HACJIEIOBAHUS 1 BuGmmorexa [OK

npU3HaKoB. MoHOTHOpUIHOE




CKpELIUBaHUE

. 3aKOH HE3aBUCHUMOI0 HACIECIOBAHUSI

25 1 bu6mmoreka [{OK
MIPU3HAKOB.
CueruieHHOE HaclIeJJOBAaHUE MTPU3HAKOB.
Jlaboparopuas pabota Ne 5 «M3yueHue

26 pe3yabTaTOB MOHOTHOPHTHOTO 1 0.5 bubnuorexa [JOK
CKPEIIUBAHUS Y IPO30(DHUIBI HA TOTOBBIX
MHUKpOTIpEIiapaTax»

97 I'eneTuka nosa. HacinenoBanue 1 Butmorexa LIOK
MPU3HAKOB, CIICTUICHHBIX C MTOJIOM
Henacnencrsennas n3MEeHYNBOCTE.

28 Jlaboparopuas padota Ne 6.13ydeHune 1 0.5 bubnmorexa [JOK
HM3MEHYUBOCTH
HacnencrBenHas H3MEHYHUBOCTD.

29 Ha6opa€opHaﬂ pabota Ne 7. «Ananu3 1 05 BuGmorexa LIOK
MYTalui y Jp030(HITBI Ha TOTOBBIX
MHUKpOTIperiapaTax»

30 ['enernka yenoBeka. 1 bu6mmoreka [JOK
PesepBubIit ypok. O6001IEHNE TIO TEME

31 «HacnencTBeHHOCTS M H3MEHYHNBOCTD 1 Bubnunoteka LIOK
OpPraHU3MOB»

32 Cenekuus Kak HayKa M IIpoLecc 1 bu6mmoreka [JOK

33 MeTO,Z[LI“I/I JOCTHKEHHMS CEJIEKIIMU 1 BuGmiorexa LIOK
PacTeHHI U KUBOTHBIX

34 buorexnonorus. 1 bu6mmoreka [JOK

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

Ne KosnuuecTBo yacoB 1 DJIeKTPOHHbIE
ara
n/n Tema ypoka Bcero Kontpoabueie | IlpakTuueckue S — o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl

1 DBOJIIOLUS U METObI €€ U3YyUECHUSI 1 bubnuorexa [JOK
Hcropus pa3BuTHS TpeaCTaBICHUH 00

2 pHAp P 1 bu6mmoreka [{OK
IBOJIIOLIUN

3 MukposBorous 1 bubnuorexa [JOK
[Tomymsius Kak JIeMEeHTapHas eIuHUIA
BUA ¥ d3BoJronuu. JlaboparopHas pabota

4 patopHai p 1 05 Bu6miorexa [JOK
Neo 1 «CpaBHeHuME BUAOB 1O
MOP(OJIOTHISCKOMY KPUTEPHIO)
JIBroKyIire cuisl (dJIeMEHTapHbIC

5 Y ( P 1 bu6mmoreka [IOK
(hakTOpBI) FBOTIONIUN

6 EcrectBennsiit 0TO0p 1 €10 GOpMBI 1 bubmuorexa [JOK
Pe3ynbTaTel 3BOTIONMN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U

7 P P 1 0.5 bu6mmoreka [JOK
BupooOpazoBanue. JL.p. Ne 2 «Onucanue
MIPUCTIOCOOIEHHOCTH OPraHru3May
Hanpasnenust u mytd MakpO3BOJIIOIUU 1 bubnuoreka [JOK
HeobpaTtumocTs 3BomIIOLIMN Bubnunoteka LLOK
Uctopus xu3nu Ha 3emMiie U METOIbI €€

10 1 Bubnunoteka LIOK
W3Y4YEHUS
I'umoTe3bl MPOUCXOKICHUS )KU3HH Ha

11 P 1 bubnmuoreka [JOK
3emuie
Pa3BuTHe xu3HM Ha 3eMIie 10 paM U

12 P 1 bubmuoreka [JOK

nepuogam




OCHOBHBIC ATaIIbI 9BOJIIOLIMH
PACTUTCIIBHOTO U )KUBOTHOT'O MHUpa.

13 [Ipaktuyeckas padora Ne 1 «/3ydyenune 0.5 bubnuorexa [JOK
MCKOTIAEMBIX OCTATKOB PACTCHUHN U
KUBOTHBIX B KOJIICKIIHSIX»
14 CoBpeMeHHas CUCTEMa OPraHUYECKOTO BuGmiorexa LIOK
MUpa.
15 AHTpoOTIOTeHe3 bubnuoreka [JOK
16 @dakTOphl AHTPOIIOTEHE3A. bubnnorexa [JOK
17 CTtaany >BOJTIONNHY YEJIOBEKA.
18 YenoBeyeckne packl U IPUPOIHEIE BuGmiorexa [IOK
aJlanTaluy 9eJ0BeKa
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HHUKHOBEHHE U Pa3BUTHE KNU3HU HA Bubnunoteka LLOK
3emuie»
20 DKOJIOTHS KaK HayKa. Bubnunoteka LLOK
91 Cpenbl 0OMTaHHS U IKOJIOTHYECCKHE BuGmiorexa LIOK
(hakTophI
Abuotnyeckue dakrtopsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
99 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT 0.5 BuGmiorexa LIOK
oburtanus». Jlaboparopuas padora Ne 4.
«BnusiHEE cBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJICyCa
23 buoTtnueckue hakTopsl. bubnuoreka [IOK
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomynsiuu. [Ipaktuueckas padota Ne 2 0.5 Bubnunoteka LLOK

«[Toacu€r MIOTHOCTH NOMYIALUN PA3HBIX




BUJIOB PACTEHUI»

25 buorenos 1 bubnmoreka [JOK

26 DKOCHUCTEMBI. 1 bubnuorexa [JOK
OCHOBHBIC TIOKA3aTEIH IKOCUCTEMBI.

27 DxoJsiornueckue nupamuasl. CBoicTBa 1 bubnuorexa [JOK
skocucteM. Cykieccus.

28 [TpupoHBIE SKOCHCTEMBI. 1 Bubnunoteka LIOK

29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI. 1 Bubnunoteka LIOK

30 Buocdepa. 1 bubmmoreka [JOK

31 3aK0OHOMEPHOCTH OHOCHEpHI. 1 bubnmorexa [JOK

32 UYenmoseuecTBo u Onocdepa. 1 Bubnuoteka LLOK

33 [Tpupona u YemoBedecTBo. 1 bubnmorexa [JOK
PesepBubIit ypok. O6001IEHUE TEMBI

34 «Coo01IecTBa ¥ SKOJIOTHYSCKUE 1 Bubnunoteka LIOK
CHCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

buonorus.10 - 11 kiacc//B.B.ITaceunuk, C. B. Cymatoxun, I'.3. I'anontok;
Mocksa: [Ipocsemienne, JIunwns xxuszan  2025r.

PabGoune Tetpaau- 2025r.

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

buonorus.10 - 11 kiacc//B.B.ITaceunuk, C. B. Cymatoxun, I'.3. I'anontok;
Mocksa: [IpocBemienue, Jlunung xxuszau 2025r.

Paboune Terpaau- 2025r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

[Tpu peanuzanuu nporpamMmsl 1Mo reorpaguu Ha Ypoke OCHOBHOTO OOIIIEro
00pa30BaHUs UCIIOJIB3YIOTCA ANEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI,
yTBepxkaAEHHbIE [Iprkazom MunucrepcTBa npocsenieHus Poccuiickon
®enepanuu ot 23 uroHs 2025 roma Ne551 «O6 yrBepxknenuu dhenepaibHOTO
MepeyHs AIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB, IOMYIIEHHBIX K
MCIIOJIb30BaHUIO MPU PeaTU3alii UMEIOIIUX IOCYIapCTBEHHYIO
aKKpeaUTaIuio 00pa3oBaTeNIbHBIX MPOrPaMM HA4aIbHOTO O0IIETO, OCHOBHOTO

o011ero, cpeiHero o011ero oopa3oBaHU»



