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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
B3aMMOOOYCIIOBJIEHHOCTH LEJEe, COJEpKaHMsl, pe3yJbTaTOB OOYyYEeHHS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosiornu, €€ 3HAYCHUUM B TIO3HAHUM JKUBOM MPUPOABI U OOECICUCHUU
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no Ouosioruu 1a€t npeacTaBieHue o 1elix, 00 o0uel cTpaTeruu
oOy4deHuUsl, BOCTUTAHUS U Pa3BUTHUS 00YUaIOIIMXCs CPEACTBAMH yUeOHOT0 MpeAMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacnpenesieHue Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IMOCIeI0BaTeIbHOCTh
U3y4YeHus y4eOHOro Marepuasa ¢ y9€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0O0pa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Omosorum (10 kiacchel, 0a30BBIM YPOBEHb) pealM30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
IpPOCMAaTPUBAETCA HANPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FIKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIICOMOTOTUYECKUX TEOPHH, a TakKe 3HAHHM O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCETHEBHOM KU3HU JI PEHICHUSI MPUKIAJHbIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71€CO00pa3HOro
MIOBEJICHUS B OKPY>KAIOIIEH MPUPOJHOU Cpele, aHaIu3a BIIHUSHUS XO3MCTBEHHOU
NEATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcunenve BHUMaHUSI K MPUKIAAHOM HANPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO O0ECIICUEeHHS] YCIOBUM JIJIsI pEILICHUS



OJIHOM M3 aKTyallbHBIX 3aJa4 IIKOJIBHOIO OMOJIOTrHYECKOro o0Opa3oBaHus, KOTOpPas
npeanoiaraer GoOpMUpOBaHHE Yy OOyHarOUIUXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa30BaHMS 3aHUMAET BAXHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHUHE MHUpA, paciiupseT U 0o0oOUIaeT 3HaHUSA O KUBOM mIpupone, e
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMYECKOr0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o00pa3oBaHMs,  COLMATHM3ALUU
oOyuaromuxcs. M3ydenune 6uonorun o0ecneynBaeT yCJIOBUS It (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpaguu. Ha3BaHHbIe TOJOXKEHHS O TMpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUA, MPEJICTABICHHOTO B IIporpaMMe IO
ouonoruu.

Otb60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOpPa3HOrO0 MOJXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUUYECKOU aesTenbHOCTH. Oco0oe MEeCTO B ATOH CHCTeMe 3HaHUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHuUs.

CrpykTypupoBaHHue cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMONOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4yHOro To3HaHMs», «KieTka kak Ouonoruyeckas cucreMayn, «OpraHu3M Kak
Ouonoruyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYECKOro MHUpay,
«IBOJIFOLHS )KUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHALHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHHI
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUH B OTHOILIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

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

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OMOJOTUYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHW3aIluH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >XUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUpa KUBOU MPUPOJIbI HA OCHOBAHUU 3HAHU U OIBITA, MOJIYYEHHBIX MPU U3YUCHHUH
OHOJIOTHH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ITHICCKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUIM U YMEHUHN B TIOBCETHEBHOW JKU3HU IS
OLICHKH IOCIIEICTBUNA CBOEU AEATEILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero o6miero obpaszoBanmsi «buomorus», u3ydaemas Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHON obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
orBoautes 34 yaca: B 10 kimacce — 34 gaca (1 yac B HeJleIo).



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.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX 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 PadOThI:

[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
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IIPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel 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.

OyHKIMM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
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
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbsl. Otauuus
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxaposa, JnakTo3a) MW TMoJHUcaxapuabl (Kpaxmaja, TJUKOIeH, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoilicTBa. buonormveckue ¢GyHkuud JunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

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

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHUCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekynbsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a OeKa.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[Ipoucxoxaenne MHUTOXOHIApUN W TuiacTui. Bunbl tactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00J0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. X POMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Jnarpammel: «PactipenenieHre XuMUYECKUX 3JIEMEHTOB B HEXKMUBOU IPUPOJIEN,
«PacmpenienieHne XUMHUYECKHUX 3JIEMEHTOB B JKMBOU MIPUPOIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHMM, DSKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
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. «M3ydeHuwe CTpoeHUS KJIETOK pacTEeHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €JIMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢oTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

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

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHHUE YHEPTUHU B KIJIETKE. DTaIbl JHEPreTHIECKOro oomeHa. I mukonus.
Bbpoxenue u ero Buabl. KucimopogHoe OKUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopunmupoBanue. I HEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

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

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nutanus», «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
oakrepuodaray, «Permmukaus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kiIeTku. MHTepdaza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — 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. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeito3a. Ilporecchl, Mpoucxoisiiue Ha CTagusxX Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEepPMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HenpsAMoe (JIUYMHOuYHOE). BimsHue



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

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

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIIECKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-anruiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuiHOe CKpelluBaHuEe. 3aKOH €IUHO-00pasusi THOPHUIOB IIEPBOTO
nokosieHus. [IpaBuiio qoMmuHUpoBaHUs. 3aKOH pacIICIUICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1oyiHOe 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyleHne cuenieHnsi FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BUbl N3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBoMicTBa MOANGDUKAITMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYMHBI MyTanuidi. MyTtareHHnsie (hakTophI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBeKa: F'eHEaJIOrNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKU, OMOXUMHYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00eBaHUSI 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HH C HACJIEACTBEHHOW MPEIpacloyioKEeHHOCThbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYeCKOe KOHCYIbTHPOBAHUE. 3HAYEHUE METUIIMHCKON
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabnutel u cxeMbl: « MOHOTHOPUTHOE CKPEIITMBAHUE U €T0 IIMTOTCHETUYECKAs
OCHOBa», «3aKOH PacUICIVIEHUS ¥ €r0 IUTOT€HETHYECKast OCHOBaY, «3aKOH YUCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaelncTBUE ajuieIbHBIX TEHOBY, «l €HEeTHYECKHE
KapThl pacTeHHH, )KUBOTHBIX M 4e€JOBEKa», «l'eHeTHKa 1moiia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUsI, CLEIUIEHHOTO C IMOJOM», «KapHOTHIBI 4ellOBEKA U KUBOTHBIX),
«Buapl m3meHunBocTH», «MoaudukanmoHHas W3MEHUYHMBOCTHY», «HacnemoBanme
pesyc-dakropa», «I'eneTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYHUBOCTHY.

O6opynoBanue: MojAeNU-aNIUIMKAUA «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Henonnoe nomunupoBanuey», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpozoduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

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

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Ipoliecc. 3apOXKIEHUE CENEeKIUU U JTOMECTUKAIIMS.
VYyenne H. U. BaBunoBa o neHTpax MpoUCX0kKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKAEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, LITAMM.

CoBpeMeHHBbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHMM M >KUBOTHBIX. OlleHKa 3KcTepbepa. bau3kopoacTBeHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHes3 u nojlydeHue
NOJIMIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounsle KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUH.
KiloHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kapra «lIeHTpBI MPOUCXOXKICHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuau3anus», «Padotel akagemruka M. @. MiBanoBay,
«Ilomurmmonausi»y, «OOBEKTH OHOTEXHOJNOTHUNY», «KileTouHble KynbTyphl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B U KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTKCHHUS CEJICKIIMH PACTCHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIEMEHHYO bepmy,



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

Tema 8. JBosroHOHHAs OHOJIOTHS.

[IpennochliKu BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPHUHU. ODBOJIOLMOHHAA
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOTIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BoJONUM. [lajgeoHTONOrMYecKkue: mOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMAaJlEOHTOJIOTHYECKONU JICTOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduueckue: cxoacTBo u paznuuue Gayd u GJaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Ms IMOPHUOHOB pa3HbIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX NyTeH y BCex
OpraHU3MOB.

OpomronmonHass teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBuHU3MA. JIBMKYIIME CHJIBI DBOJIIOIMK BUIO0B 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE TMPU OTPaAaHUYECHHOCTH PECYpPCOB, HeolpeeaEHHass W3MEHUYHUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

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

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((hakTOpbl) SBOJNIONUU BUIOB B MpHUpoAe. MyTallmOHHBIH
nporecc M KOMOWHATHMBHAsT W3MEHUYMBOCTH. [lOMyssiimoHHBIE BOJHBI U Apeid
reHoB. M30s1ust U1 MUrpanusi.

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

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONUU. [IpuMepsr
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMop¢03bl U UIHO-aJaNTaIUH.

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

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecleuHalIu3UpPOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paudalysl.

JdeMoHCcTpanum:

[Moptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, ®. Mromnep, A. H. Ceepiios.

Tabnuibl 1 cxembl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiie», «3apObIlIu
MMO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cymiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTCHUI»,



«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomyamum», «MyTanuoHHas
U3MEHYUBOCTE», «ApomMopdo3b», «Wamoamantanum», «OOIIas gereHepaius»,
«/IBmkymue cunbel sBomonuny, «Kapra-cxema wMapumpyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHue», « IKOJOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHuEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKPAaCKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJUIeKius «[IpuMephl 3alUTHBIX MTPUCIOCOOJIECHUN Yy
KUBOTHBIX», Mojelb «OCHOBHBIC HAMpPABJICHUS SBOJIONHMNY», 00bEMHA MOJEIh
«CTpOoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJuieKius «@DOpMbI COXPAHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOMY, BIaXHbIe npenaparsl «Pa3Butre HaceKoMoro», «Pa3Burue JArymkmn»,
MuKpomnpemnapat «Jpo3zodunay» (Hopma, MyTaiuu GOpMbI KPbLIILEB U OKPACKH TENA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnasi padora Ne 8. «CpaBHeHue BUIIOB TO MOPGOIOTHUYECKOMY
KPUTEPUION.

JlaGopatopnas padota Ne 9. «Onucanue npucrnocoO0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 9. Bo3HUKHOBeHHMe U Pa3BUTHE KU3HU HA 3em.Ie.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BoJonuu. HavanbHbie 3Tamnbl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg »pbl. llameoszoiickas 3pa u €€ mnepuoabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApomMopdo3bl y pacTeHU U
XKUBOTHBIX. [10siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJtoluu. OCHOBHbIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAEHNN YeJIoBeKa. Mertonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesa. HacneacrseHHas H'3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3TOTOBJICHUE OpPYAH
TpY/Ja, MBILUIEHUE, PEYb.

OCHOBHBIE CTAaIMM U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npaAmoxomdmui, YenoBek HeanaepTranbCKuh, YHenoBek
pasymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHalbHas),  MOHIOJIOMJHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabnmuuel u cxemsl: «Bo3nukHoBeHHe CoJIHEUHOUM cucTeMbl», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <COKWMBOTHas  KIETKay,
«IIpokaprornueckas kietka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeNIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkre pach».

O6GopynoBanue:  mMymsbku  «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaJIblla, KPOMAHbOHLA), CJIENKH WJIU
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyOmia, ckpebia), TeOXpoHOJOruueckas TalOmuma, Koyuiekiuus «DopMbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U MpakTHYecKHe PadoThI:

[Ipaktrueckast padora Ne 3. «/3yueHue HUCKONMAEMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 10. Opranuszmsl U OKpy:KaolIas cpeaa.

DKoJorus Kak Hayka. 3aaud ¥ pasJeibl 3KOJOTUA. MeToIbl 3KOJIOTHYECKUX
HCCJIEIOBAaHUM. DKOJOTMUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus >SKoJOrudeckux (akTopoB:
abnotuyeckue, OMOTHMYECKHME U aHTPOINOIreHHbIE. JIEHCTBHME HKOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsI.

buotnyeckue daxktopsl. Busibl OMOTHUECKUX B3aUMOACHCTBUIN: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepanus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OWOTHMYECKUX B3aUMOJEUCTBHM JUIsl CYLIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

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

Tabnmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opraHu3moBy», «®oronepuoanzm», «llonmymanum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlaboparopnas pabora Ne 10. «Mopdonorudeckne 0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnas pabora Ne 11. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 4. «Iloncy€T TIIOTHOCTH MOMYJSIUNA Pa3HBIX BUIOB
PaCTEHUI.

Tema 11. CooduiecTBa M 3K0JOTHYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »sKocucreMe u
ouoreoneHoze. DyHKIUOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpodurueckue (mumieBsie) ypoBHU 3KOcHCTEMBI. [TumeBsie 1ienu u cetrn. OCHOBHBIC
MIOKA3aTeM 3KOCHCTEMBI: OMOMacca, NPOAYKLUS. OKOJOIMYECKHE NHPAMHUJIbIL:
MPOAYKIIMH, YHCICHHOCTH, Omomacchl. CBOWMCTBa JKOCHCTEM: YCTOMYHMBOCT,
camoperyJisuus, pazsutue. CyKieccusl.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOTO
WJIU TIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonorudeckoe u X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouochepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHoctu Ouocdepbl Kak
r100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

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

YenoseuecTBO B Omochepe 3emiin. AHTPONOreHHbIe U3MEHEHUsI B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaKk OCHOBa YycToWuumBOCTH Ouocdeprl. OCHOBa pPaIMOHAIBHOTO YIIPaBICHUS
IPUPOTHBIMU PECYpCaMU U UX HCTOJIb30BaHMe. JlocTkeHuss OMOIOTUHM B OXpaHa
IPUPO/IBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmuuer u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3ICUCTBUA HA MPUPOAY», « BadkHENIINE HCTOYHUKH 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX BOa», «IlouBa — BakHelIas cocTaBisromias Ouochepsn»,
«®Dakropel  merpaganmuud  1mouB», «llapHukoBed  3pdexT»,  «DakTOpHI
pPaANOaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Monaenb-ammInkanus «Tunudaaele OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «broreHo3y, «BpeauTenu BaxkHEHITUX
CEbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUY PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM IpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300paKCHUSI OXpaHSAEMBIX BHJIOB pACTEHUN U
KUBOTHBIX.



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

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYaloIIUMHCSI TIporpaMM  CpeaHero o0mero oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, 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 CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS Mpeamera «buosorus» mocturarorcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUSA U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIESITEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



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

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPU CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBAaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/ad4, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKOM IpaXkTaHCKON UAEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKEHUsIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

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

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKWU3HM B COOTBETCTBUU C
TpaauuHusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUSA JKUBOU IIPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

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

MOHUMAHUE U peau3alius 3J0poBOro u 0€30macHOro o0pasa *Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

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

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3nyHbIM cepaM MpoPecCUOHANBHONU NEATEIBHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOIC KaK HICTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

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

OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJOTHYECKUX MpOoOJeM M MyTed uX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B DOKOCHCTEMaxX, OXpaHy BHUJIOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO 3KOJOTMYECKOI0 MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
IIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IMPAKTHYECKON AEATEIBHOCTH HKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEpPIICHCTBOBAHUE S3BIKOBOM M YHUTATEJIbCKOW KYJbTYpbl Kak CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBIeHus 00 OKpYXKaroIlleM MHUpE KaK O €JUMHCTBE MPUPOJbI, YETOBEKa M
oOmIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMHU JJIsi COBPEMEHHOH LMBUIN3ALUU:
o0OecrieyeHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3[JaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEUeCTBA, IIOMCKA MyTel BbIXO/A U3 INIOOATBHBIX 3KOJOTMYECKUX MpoOsieM U
o0ecnieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIBHOMY
UCMOJIb30BAaHUIO HPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TMOJYYEHMM OWOJIOTMYECKUX 3HaHUM B Leix
MOBBIIIEHNS OOIIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHE CYIIHOCTH METOJOB IIO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMble 3HAHUSA I aHalu3a H
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO MTOYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJIOTHYECKHE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalLUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M MCCIIENOBATENIBCKYIO NEITENBHOCT NHIANBUAYAIBHO U B TPYIIIE;



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

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE pe3yIbTaThl OCBOCHHUS y4eOHOTO mpenmera «buomorusy»
BKJIFOYAIOT: 3HAYMMbIE 11  (POPMHUPOBAHUS MHPOBO33PCHUS O0YJArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (BEIIECTBO, JHEPIUs, SIBICHHE, IPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromue GopMupoBaHue GyHKIIMOHAIBHOW IPAMOTHOCTH M COIMATBLHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITUAIBHON MTPaKTHKE.

MeranpenMeTHbIE Pe3yJbTaThl OCBOCHUS MPOrPaMMbl CPEIHETO OOIIETO
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNITh eI JeATeTbHOCTH, 3a/laBas MapaMeTpbl W KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IIO
AaHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO POJAA, BBISIBICHHBIX B PA3NHYHBIX HH()OPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIIEACTBUN JACATEIHHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU Y4EOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHABI JICATCIBHOCTH IO TOJYYCHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

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

CTaBUTh H (OPMYJIUPOBATh COOCTBCHHBIC 3aJlayd B 00pa30BaTEILHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANPABICHHBIA TMMOUCK MEPEHOCa CPEJCTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B VHTEepHETE), aHAIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil nHGoOpMaIMU, HEOOXOAUMOM JJIsi BHITIOJIHEHUSI YYEOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYJbl, a0OpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX chepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA APYTHX yYaCTHHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUSA, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHAYaIbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEUCTBUNA C Y4ETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMUYECKOE TOBEJECHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUsIX;

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

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3a/71a4l B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWM, ITOCTOSHHO IIOBHIIIATh CBOM O0Opa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA UM MBICIUTEIBHBIX TIPOLIECCOB, HUX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpHU aHAIU3€ pPE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeJOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHI MO OCBOCHHIO, HHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUs ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa U HAy4HOIO MHPOBO33PEHHMS, O BKIIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJI€TKa, OPTraHU3M, MeTa00I13M (0OMEH BEIECTB U MPEBpaIIeHUE SHEPTUHN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpalbHAs JOrMa MOJEKyJsipHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJeTh METOAaMHU HayYHOT'O TTO3HAHMS B OMOJIOTHU: HAOIO/IeHNE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIYKEHNE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTUN, TEOPHUI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB M MPEBpAIICHUS dHEPIHH B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKOro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMECHHE TPUMEHSTH IMOTYYCHHBIC 3HAHUSA I OOBSCHEHUS OHMOIOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, JUIA IPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeJbl0 oOecredyeHuss OE30MacHOCTH CBOErO 30POBBS M 370POBbS
OKPYXKAIOIIUX JIFOCH, COOI0OIEHNS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHUE HEOOXOIWMOCTH WCIOIb30BAHMS JTOCTHKCHU N
COBPEMCHHOM ouosoruu U OMOTEXHOJOTUH NI PalHOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CICIICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHTHOTO CKpEIIUBAHUS JUIS TpEJCKa3aHus HACIEIOBaHUsS NPU3HAKOB Y
OpraHU3MOB;

YMCHHME BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEp’KaHUsA, BKIIOUYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMONIOrHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH;

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OWOJIOTHH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJI€ POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YEJIOBEKA JJI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MOy, TEHOMOHI, DBOJIONHUS, ABUXKYIIHE CHIBI ((aKTOPBI) SBOIIONNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, I1IEMU  MUTAHWUS,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

yMEHHE W3JlaraTh OWOJIOTMYECKHE TeopwuH (PBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsI DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH



(3apoapieBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BIAJETh METOAAMHU HAYYHOrO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBHIKEHUE THITOTE3b], BBISIBIICHHE 3aBUCUMOCTH
MEXIY HUCCIeAyEeMbIMU BEIMYMHAMH, OOBSICHEHUE IOJYYCHHBIX pE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BBIBOIBI
Ha OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MTPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHSI DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCHUCTEMaxX, aHTPOIOI'EHHBIX HW3MCHCHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSAThH IMOJYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EeIbl0 oOecredyeHus Oe30MacHOCTH CBOEro 3J0POBbS U 370POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

yMEHHE peliaTh dJeMEHTapHbIE OMOJOTUYECKUE 3a/1ayd, COCTABISTH CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KpPUTUYECKH OIICHHBATh M HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO O3HIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnoorMdecKyro WH(PpOpMaII0 U3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 1 :
HOMOTILE Kt Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe CHCTEMBI M X OpraHu3aIus 1 bubamorexa LOK
P H https://m.edsoo.ru/7f41c292
bu6 OK
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 6 1 1 h'[Ij[IDJsI:I;I/(r;:fdzﬁ).ru 175416292
bu6mmoreka [IOK
4 XK S
HISHEACHTCIRHOCTD IGICTIEN https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE 1 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 7 1 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 1 bu6mmoreka [JOK

OMOTEXHOJIOTUHU

https://m.edso0.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

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

I[TPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3 B OIOLIOHHAS GO0 3 1 bu6mmoreka [IOK
B MOHHAs OMOJIOTHS
ot . https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 4 1 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
2
10 Oprau3Mel 1 OKpyXaiouas cpena 0.5 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
11 Coo01ecTBa 1 HKOJIOTHIECKUE CUCTEMBI 3 0,5 httos://m.edso0o.ru/7fA1cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 55



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

IHOYPOYHOE IIVTAHUPOBAHHUE

OMOJIOTUYECKHUE KaTaJIn3aTOPhI.

JIaGopatopHas paborta Ne 1

10 KUJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne I[aTa OﬁpaSOBaTeJII)HI)Ie
Bceero H3Y4YeHH s
padoTsI padoThbI pecypchl
Pa3nen 1. buonorus kak Hayka — 1 gac
buosorus B cucreme Hayk.
MeToan! ITO3HAHUS KHUBOM
npuponsl. [IpakTndeckas paboTa
NIQ) lp«Il/IICHOJ'III)»?,OBaHI/Ie ’ bubamorexa LOK
1 PASTIHEIX METOOB TP 1 0.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
M3y4YEHUN OMOJIOTHYECKHUX
00BECKTOBY
I1.1-3
Paznen 2. )KuBble cucTeMBI M MX OpraHu3anusa — 1 gac
Brnomgornueckue cucTeMsl,
2 MPOIIECChl U UX M3yUEHHUE 1 bubmmorexa LIOK
04 https://m.edso0.ru/863e6122
Paznen 3. Xumudeckuii coCTaB U CTPOCHHE KIIETKH — 6 Jaca
XUMHYECKUN COCTaB KICTKH.
3 Bona u MmuHepanbsHbIE COJH. 1 bu6mmoreka [JOK
Vriesoapl. JIunuasl https://m.edso0.ru/863e6564
I1.6-8
benku. CocTaB u cTpoeHue
4 6enkoB. DepMeHTHI — 1 0.5 bubnunoreka [JOK

https://m.edso0.ru/863e674e



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

«M3ydyeHne KaTaIuTUIECKOU
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMUIIa3bl WK
KaTtaja3bl)»

I1. 9-11

Hyxneunnoseie kucnotrsl. ATO
I1.12-13

bubmmoreka [{OK
https://m.eds00.ru/863e6h72

Hcropus u MeTobI U3ydeHUS
kieTku. Knerounas teopust.

6 Krerka kak 1nieocTHas )KUBast
cucTeMa

I1.15-19

bubmmoreka [{OK
https://m.eds00.ru/863e6870

CrpoeHune syKapruoTHYECKOM
kietku. JlaboparopHas padora Ne
2 «M3y4yeHue cTpoeHUs KIETOK
pacTeHHuid, ’KUBOTHBIX, TPHOOB U
OakTepuil 01 MUKPOCKOTIOM Ha
TrOTOBBIX MUKpOIIpenapaTax u ux
onucanuey. Heknetounsie
(OpPMBI KU3HU — BUPYCHI
11.20,14

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢c

Kontponsnas pabora Nel mo
TeMe:
«XUMHUYECKUH COCTaB U

CTPOCHUEC KIICTKU»

Pazgen 4, H(PI?»H@I[@HTCJIBHOCTB KIIETKU — 5 Jaca



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OOMeH BellecTB HiIn
9 MeTaboIM3M. DHEPreTUICCKHIA 1 bubnmoreka [JOK
oOMeH https://m.edso0.ru/863e766¢
I1.21-22
10 ®doTocuHTe3. XEMOCHHTE3 1 bubmmoreka [{OK
I1.23 https://m.edso0.ru/863e7c98
buocunres 6enka. Peakmms
11 MaTPUYHOTO CHHTE3a ) 1 BH6H_HOTeKa LHOK
[1.04-25 https://m.edso0.ru/863e796e
Ku3HEHHBII MUK KICTKH.
Henenue KJIETKH. MwuTto3
Jlabopatopnast pabora No 3.
12 «HaOmoneane MuTO3a B KIIETKaX 1 05 bu6moreka [IOK
KOHYHKA KOPEIITKa JTyKa Ha TOTOBBIX ’ https://m.edsoo.ru/863e7dc4
MHKpOIIpenapaTaxy.
I1.26
Meiios. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX KJIETOK.
OmnoxoTBopenue. JlaboparopHast
13 pa60Ti Ne 4p«I/I3yquI/Ie e 1 0,5 Bubmmorexa LIOK
' https://m.edsoo.ru/863e7f4a
CTPOCHHMS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEIIapaTax»
I1.27
Pa3znen 5. PasMHOXeHUe U MHAWBUYalIbHOE Pa3BUTHE OPTaHM3MOB — | yac
DopMBbI pa3MHOKEHUS BuGmmorexa [OK
14 oprarisMoB. Humeiiyanbioe 1 https://m.edsoo.ru/863e81b6
pﬂﬁ%gme OPratismos https://m.edsoo.ru/863e831e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

Pa3nen 6. HacieacTBEHHOCTh M USMEHUHMBOCTH OPraHU3MOB — 7 4acoB

I'enernka — Hayka o
HaCJIEICTBEHHOCTU U

15 W3MEHYMBOCTH. 3aKOHOMEPHOCTH
HacJIeJ0BaHUS MPU3HAKOB.
MoHOTHOpHUIHOE CKpPEIIUBAHHE.

I1.3-4

bubmmoreka [{OK
https://m.eds00.ru/863e86f2
https://m.eds00.ru/863e8878

JlurnbpuHoE CKpelnBaHue.
3aKOH HE3aBUCUMOTO

16 HaCJIe/IOBAaHUS TPH3HAKOB. 1
Henonnoe nomuHnpoBanue
I1.5-6

bubmmoreka [{OK
https://m.edso0.ru/863e8436

CrerieHHOE HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue

17 Pe3yIbTaTOB MOHOTUOPUTHOTO U
JUTUOPUTHOTO CKPEUIUBAHUS Y
Ip0o30(huiIbl Ha TOTOBBIX
MUKpOTpernaparax»

I1.7

0.5

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

T'enetuka nona. Hacnenosanue
MIPU3HAKOB, CIIETUICHHBIX C TOJIOM
18 [IpakTuueckas paborta No2 1
«CocTaBieHHe POJOCIOBHBIX)»
I1.7

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

3MeHUYnBOCTE.
19 Henacnencrsennas 1
M3MEeHUUBOCTb. JlabopaTopHas

pabota Ne 6. zyuenue

0.5

bu6nmoreka [JOK
https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

MOIU(PUKAITUOHHO M
U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»
I1.8

HacnencrBenHast "3BMEHYMBOCTb.
JlabopaTtopHnas pabota Ne 7.
«AHanu3 Mmytauui y Apo30¢uisl

bubmmoreka [{OK

20 0.5
Ha FOTOBBIX MUKPOTIpEIaparax. https://m.edsoo.ru/863e8efe
I'eneTnka yenoseka
I1.8
K 6ota Ne2
OHTpOJIbHasE paboTa Ne2 mo BuGmrorexa LOK
21 teme: «HacencTBeHHOCTD U

HU3MCHYUBOCTb OPraHu3MOB»

https://m.edso0.ru/863e8d78

Pazgen 7. Cenexuust oprann3zmoB. OCHOBBI OMOTEXHOJOTHHU. | yac

22

Cenekuus Kak Hayka M IpoIIecc.
MeToabI 1 OCTHKEHUS
CEJICKIIUU PACTECHUHN U )KHUBOTHBIX.
buotexHonorus kak oTpacib

IIPOU3BOJICTBA.
I1.9

bu6mmoreka [IOK
https://m.edso0.ru/863e9214
https://m.edso0.ru/863e9214



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

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

Pasznen 8.

DBOJIFOLIMOHHAS OMOJIOTHS — 3 yaca

23

DBOJIIOIHS U METOJIBI €€
n3yuenus. Mcropus pasButus
MpeACTaBICHUIN 00 IBOIOIUH.
Heo6patumocTh 3BOTIONINN.
MukposBonronus

bubmmoreka [IOK
https://m.edso0.ru/863ea20e

24

[Tomymsiust Kak dJIeMeHTapHast
€IMHUIA BUJIA U IBOJIIOIUH.
JlabopaTtopnas pabota Ne 8
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHION.
JIBuoKymiue cuibl (3IeMEeHTapHbIe
(haKkTOpBI) IBOJIOLINH.
EcrecTBennblit 0TOOP 1 €10

hopmbI

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e99c6
https://m.edso0.ru/863e9ed0

25

PesynbTathl 3BOMIONNN:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB
Y BUI000pa3oBaHHUE.
Jlaboparopnas padota Ne 9
«Ornucanue NpucrnocoOIeHHOCTH
Oopranu3Ma 1 €€ OTHOCUTEILHOTO
xapaktepa». HanpaBnenus u
MyTH MaKpPOABOJIOLIUU

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e9fde

Pazgen 9.

Bo3HukHOBEHHE U Pa3BUTHUC )KU3HU HaA 3EMJIC — 4 gaca



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

26

Wcropus xu3Hu Ha 3emiie U
METOIbI €€ u3ydeHus. ['unoressl
IIPOUCXOXKICHUS )KU3HU Ha 3eMJie

bubmuoreka [JOK
https://m.eds00.ru/863ea5a6

27

PazButue xxu3Hu Ha 3emiie no
spam u nepuojam. CoBpeMeHHas
CUCTEMa OPraHU4IeCKOTO MUPa

bubmmoreka [{OK
https://m.edso0.ru/863eabbe

28

OCHOBHBIE ATAITBI YBOJOIIH
PacTUTENLHOTO U )KHBOTHOTO
mupa. [Ipaktuyeckas padora Ne 3
«M3yueHune uckomaemMmbIx
OCTAaTKOB PAaCTCHU U )KHBOTHBIX
B KOJIJICKITHSIX». DBOJIOLHUS
YeoBeKa (aHTPOIIOTEeHE3).
YenoBeueckue pacel U
MIPUPOIHBIE a/lal T[N YeIOBeKa

0.5

bu6moreka [IOK
https://m.edso0.ru/863ea8hc

29

KonTtponbnas padota Ne3 o
TeMme. «BO3HUKHOBEHME U
pa3BUTHE )KU3HU Ha 3eMIIe)»

Paznen 10. Opranu3msl U OKpy>karolasi cpeia — 2 Jaca

30

Dxonorus kak Hayka. Cpenpl
0o0UTaHUs U SKOJIOTHYECKHE
(daktopsl. JJaboparopHas padoTa
Ne 10. «Mopdonoruyeckue
O0COOCHHOCTH pacTEHU U3
Pa3HbIX MECT OOUTAHUSD.

bubmuoreka [JOK
https://m.edso0.ru/863eafec

31

AbuoTtnueckue GpakTopsl.
JlaGopatopHnas padora Ne 11.
«BnusiHMe cBeTa Ha pocT U

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863eb10e
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

pa3BUTHE YEPEHKOB KOJIEYCa»
JbuoTnueckue Gpaxkrops

Pazgen 11. CooOriecTBa 1 3KOJIOTUYECKHUE CUCTEMBI — 3

qaca

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomnyJsinuu. [Ipakrudeckast
pabota Ne 4 «ITogcuér mmoTHOCTH

. bubmmnoreka LIOK

32 HOHYMHUH 1 DASHBIX BUAOB 1 0.5 https://m.edsoo.ru/863eb46a
pactenuity. Coobuectsa https://m.edsoo.ru/863eb46a
OpraHu3MOB — OHOIICHO3.
OKOJIOTUYECKHUE CUCTEMBI
(aKOCHCTEMBI)
OcHOBHBIE TTIOKa3aTen
9KOCHUCTEMBI. IKOJIOTHICCKHUE

33 nupamusl. CBOMCTBA SKOCUCTEM. 1 bu6mmoreka [IOK
Cykreccus. [Ipupoansie https://m.edsoo.ru/863eb5fa
9KOCHUCTEMBI. AHTPOTIOTCHHBIC
9KOCHUCTEMBI
buocdepa — rnodanpHas
9KOocHUCTeMa 3EMIIH. bu6mmoreka [JOK

34 3aKOHOMEPHOCTH CYIIIECTBOBAHHS 1 https://m.edsoo.ru/863ebb5e
onocdepsl. CocyiiecTBOBaHNE https://m.edsoo.ru/863ebale
MIPUPO/JIBI M YETIOBEYECTBA

OBILIEE KOJIMYECTBO YACOB I1O 34 6.5

I[TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eba1e




