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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pazpaboTke mnporpamMmbl MO OHUOJOTUU TEOPETUUYECKYIO OCHOBY st
OMpeNIeNICHHs] MOJIX0/I0B K (POPMHUPOBAHUIO COJEPKAHUS YUEOHOro mpeameTa
«buonorus» cocraBwiM: KoHUentyainpHble mnojoxeHus PIrocC COO o
B3aUMOOOYCIIOBJIGHHOCTU  LIeJieH, COJEp)KaHUs, pe3yJbTaTOB OOydYeHUS U
TpeOOBaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENISIX U
MPUHIIMAIIAX, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
ob1ero oopazoBanust B Poccuiickoit denepannn, a Takxke MOJ0KEHUS 0 crienuduke
Ouosiornu, €€ 3HAYCHUUW B TIO3HAHUM JKUBOM MpUpPOABI U 0OECTIeUCHUU
CYILIECTBOBAaHMsI 4esoBedYecKkoro oodmiecTBa. CorjlacHO Ha3BaHHBIM TOJIOKEHHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIMU TPOTrpaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu Ha€T nNpecTaBIeHUE O IEAX, 00 00IIeH cTpaTeruu
00y4eHUs1, BOCTTUTAHUS U Pa3BUTHSI 00YUYAIOIITUXCSI CPEJICTBAMH YUEOHOTO MpeiMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEAMETHOE COACPIKAHUE, €0 CTPYKTYPY,
pacripefiesieHue 1o pasjeliaM M TeMaM, PEKOMEHAYEMYIO TOCIIeI0BaTeIbHOCTh
U3yYCHHs y4eOHOTO MaTepraja ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€l, JIOTUKM 0Opa3oBaTEILHOTO TIPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamme o 61070r1uM TaKk)Ke yUUTHIBAIOTCS TPeOOBAHUSA K INIAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM M TMPEJAMETHBIM pe3yJbTraTaM oOOy4YeHHs B
(bopMHUpOBaHUY OCHOBHBIX BHJIOB Y4EOHO-TT03HABATEIBHOM JIEATETbHOCTH/y4eOHBIX
NeHcTBUN  OOydYarommxcss 1O  OCBOCHHUIO  COJAEpX aHUS ~ OMOJIOTMYECKOIOo
oOpa3zoBaHUsI.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peaii30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3y4YeHMHM Ouonoruu, Oyaromaps 4emy B HEW
NPOCMaTpPUBAETCS HANPABJICHHOCTh Ha Pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHueM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [IEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJIOTUYECKOTO MBIIIICHHUS, TIPEICTABICHUH O 3I0POBOM
oOpa3e XM3HU W OEpeKHBIM OTHOIIEHHEM K OKpYXKAIoIIeW NpPHUPOIHOU cpene.
[ToaToMy Hapsizy ¢ M3ydeHHEeM OOIIEeOHMOIOTHUECKUX TEOPUH, a TAKKe 3HAHHHA O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIATHBIX 33724, B
TOM 4HCIIe: TPOMQUIAKTHKN HACIEACTBEHHBIX 3a00JICBaHMIA YEIIOBEKa, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMS HKOJIOTHIECKHU
1e7eco00pa3HOro NOBEACHUS B OKPYKatollel MPUPOIHOM Cpelie, aHaIu3a BIUSHUS
XO3SIICTBEHHON  NIEATEIPHOCTH 4YEJIOBEKAa Ha COCTOSHHUE TMPUPOTHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUE BHUMAHUS K TIPUKIIATHON HAMIPaBICHHOCTH
y4yeOHoro Tnpeamera «bruonorus» MpoaUKTOBAaHO HEOOXOAUMOCTHIO 00eCTICUEHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJBbHOTO OHMOJIOrHYECKOro
oOpa3oBaHusA, KoTOpas mpenanonaraer (popMupoBaHue y 00yYaroluxcs
CIIOCOOHOCTH aaNnTUPOBAThCA K HU3MEHEHUSM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpenHero oOmero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
Mecto. OHa obOecrnieunBaeT (OPMHUPOBAHUE Yy OOYYAIOLIUXCS MPEACTABICHHUN O
HAay4YHOM KapTUHE MHUpA, paclivpseT U o000IIaeT 3HaHMS O >KMBOW MpHUpoAeE, €€
OTJIUYMUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHW3allid U SBOJIOLUHU, CO31aET
yCIOBUS ~ JJIsi:  TO3HAHMS  3aKOHOB  JKMBOM  IpUpoOAbl,  (HOPMHUPOBAHUS
(YyHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO0 U Oe3zomacHoro oOpasa
KU3HU, IKOJIOTMUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K dUBOM MpUpoJie
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUsS UMEET TAKXKE JJIsl pEIIeHUs] BOCITUTATENIbHbBIX U
pa3BHBAIOLIMX  33Ja4  CpeAHero  obmiero  oOpa3oBaHUs,  COLMAJIM3AINU
oOyuaromuxcs. M3ydyenune 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX ©  HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYIbTYpbI, CIIOCOOCTBYET HMHTETpaliyd OMOJOTMYECKUX 3HAHUMU C
NPEICTABICHUSIMUA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, QU3HKHU, XUMUU
u reorpaduu. Ha3BaHHBIE MONOXKEHUS O MpPEJHA3ZHAYECHUU Yy4eOHOTO MpeaMera
«buonorus» COCTaBMIM OCHOBY JJiA OIpEAeNieHus TMOAXO0A0B K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COJEpKaHUs, NPEACTaBICHHOIO B IpPOrpaMMme Mo
ouosoruu.

Otb6op comepxkanusi yuyeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYIICCTBJIEH C TMO3UIMHA KyJIbTYpOCOOOPAa3HOTO IMOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs MOJDKHBI OCBOUTH 3HAHWS W YMEHHs, 3HAUUMBbIC IS
dbopMupoBaHusi 00IIeHl KyIbTypbl, ONpPENENSAIONIUe aJCKBAaTHOE TIOBEJCHUE
YeJIOBeKa B OKPYJKAroOIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTHYECKOW AesaTenbHOCTH. Ocoboe MEeCcTo B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPBIE CIy’KaT OCHOBOM /Uit (POpMUPOBAHUS
MPEJCTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpA U
LEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHM3alUH
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

CTpyKTypupOBaHHE COAEpPKAHUS Y4YEOHOro Marepuasa B MpOrpaMMe IO
OMOJOrMHM OCYIIECTBICHO € YYE€TOM NPHUOPUTETHOTO 3HAYCHHsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOLMHU. B COOTBETCTBUYU € 3TUM B CTPYKType ydyeOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosiorus kak Hayka. MeTobl
HAay4yHOIo Mo3HaHusm», «KieTka xak Ouosornyeckas cucreMa», «OpraHusM Kak



Oouonornueckas cucremay, «CucreMa U MHOTO00Opa3ue OPraHUYECKOr0 MHPay,
«IBOJIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yyebHoro npenmera «buosorus» Ha 6a30BOM ypOBHE —
OBJaicHUE  OOyYalOIUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-()YHKIIMOHATBHOMN
OpraHu3aliyd JKUBBIX CHUCTEM pa3HOTO paHra ¢ MNPUOOPETeHUE YMEHHUH
UCIIOJIB30BaTh ATH 3HAHUS [JIi TPaAaMOTHBIX JEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

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

OCBOCHHE OOYYarONIUMHUCS CUCTEMbl 3HAHHH O OHOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWiIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TMPEJICTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3u U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHsI OpraHU3AIlUuH, BBIJAIOIMINXCSA OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYalIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpoIlecCe aHaliu3a JAHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, UACH W TMOAXOJOB K H3YYCHHUIO >KUBBIX CUCTEM
Pa3HOr0 YPOBHS OpPraHU3ALNY;

CTaHOBIIEHHE Yy oOydJaroumxcss oOmed KyJnbTypbl, (PYHKIIMOHAIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBICHATH M OLEHUBATDH SIBIICHUSA OKPY’KAIOILETO
MUpa >KMBOM MPUPOAbl HA OCHOBAHWHU 3HAHUH U OIBITA, IOJYYEHHBIX [TPU U3YUEHU U
OHOJIOTHH;

dbopMupoBaHue Yy OOy4YaIOIIUXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTHUECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEJOBEKOM KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STHUECKUX
HOPM TIPU TIPOBEJIEHUN OMOJIOTUUECKUX UCCIICIOBAaHUM;

OCO3HAHHME IIEHHOCTH OHWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYpBI, 111 (OPMUPOBAHHS HAYYHOTO MHUPOBO33PEHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOW JKU3HU IS
OLICHKH TIOCJIEICTBUI CBOEH JEATEIbHOCTU MO OTHOILIEHUIO K OKpY>Karolen cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIOJCHHUE Mep MPO(UIAKTHKA
3a00IeBaHM.

B cucreme cpeanero oOmiero oOpazoBaHusi «buoiorusi», uzyyaemas Ha
0a30BOM YpOBHE, SIBISICTCSI OOS3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOJSAIIAM B
cocTaB npeaAMeTHOM obnactu «EcTrecTBEeHHO-HAYUHbBIE IPEIMETHI».



JI1st u3yuenus 6uoaoruu Ha 6a30BOM YpOBHE CpPEeAHEro 00IIero oopa3oBaHus
otBoauTcs 68 gaco: B 10 kimacce — 34 gaca (1 gyac B Hegenro), B 11 kimacce — 34 yaca
(1 gac B HeneIO).

3a cuér yactu , GOpMUPYEMO y4aCTHUKAMU 00OpPa30BaTEIbHBIX OTHOIIECHUM
B y4eOHOM II1aHe TIKOJIBI B 10 Kiacce Ha M3ydeHHUe mpeaMeTa OUoIoTuH 100aBIeH
1 ygac.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonoruu B popMUpOBAHUU COBPEMEHHON HayYyHOU KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPObI (HAOIIOCHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MepeHue, Kilaccupukauus, MOJACIMpPOBaHUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpers: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuiel u cxemMbl: «MeToAbl MO3HAHUS KUBOU MPUP OB,

JlaGopaTopHble M npakTHYecKue padoThi:

[Ipaktuueckas paboraNe 1. «Mcmonb3oBaHHE pa3IUYHBIX METOJIOB TpHU
U3YYEHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl H UX OPraHU3aIUA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Orinuue
KUBBIX CUCTEM OT HEOPraHUYECKOMN TPUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYCCKUIT), OMOC(EpHBI.

JdeMoHCcTpanuu:

Tabnuiel 1 cxembl: « OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OpraHU3alUU
KUBOU IPUPOIBI».

O6opynosanue: Mmojienb Monekyiasl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KIETKA. XHMHUYECKHUE BJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTBI. Boga 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMKM BOABI W MHUHEpAJbHBIX BELIECTB B KieTke. I[logaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3amenumMble 1 3aMEHHMBbIE AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUUYECKHE CBoOWcTBa OenkoB. buomorunueckue
GyHKIMHN OENKOB.



depmeHThI — Onoornyeckue katanuzatopbl. CTpoeHue QpepmMeHTa: aKTUBHBIM
LHeHTp, cyOctpatHas cnenuduuHoctb. Kodepmentsl. Burtamunbsl. OTtinuus
(hepMEHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapuasl (TI0K03a, pud03a U Je30KCUpu003a), Iucaxapu bl
(caxapo3a, JakTo3a) W MoOJMcaxapuabl (Kpaxmall, TJIMKOT€H, IIeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIEBOJIOB.

Jlunupael:  TpUraMUepuabl, ¢GocPoaunuabl, crepouabl. [ 'HapoduiIbHO-
ruapopoOHbie  cBoiicTBa. buonornueckue Qynkumu gunuaos. CpaBHEHHE
yIIE€BOJIOB, OEJIKOB U JTUTH0B KaK HCTOYHUKOB SHEPTHUHU.

HyxnennoBeie kucnotel: JHK wn PHK. Hykneornasl — MoOHOMEpHI
HyKJIeruHOBbIX KUcHoT. Ctpoenne u ¢pynkuuu JAHK. Ctpoenne u ¢pynkuun PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

[utonorus — Hayka o kietke. Kietounas teopus — npumep B3auMOCHCTBUS
ujel 1 (akToB B HAYYHOM MO3HAHUH. METO/Ibl U3yUYEHUS KICTKH.

Kinerka xak menocrtHast )xuBasi cucteMa. O01ue npu3Haku KJIETOK: 3aMKHYTast
HapykHass MemOpana, moisekynsl JIHK kak reHeTmdeckuii ammapar, cUCTEMa
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHYecKass M Mpokapuotuyeckas. OcoOEHHOCTH
CTpoeHusl TpokapuoThyeckod kieTku. Kierounas crenka Oakrepuii. CTpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIbHOW, KUBOTHOU W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢ynkiuu. [Tnazmatuyeckas memOpana, e€ cBoiicTBa U Gpynkuuu. LluTonnazma u eé
opranoussl. OmgHOMeMOpaHHBbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OPraHOUbl KJIETKA: MUTOXOHJIPUHU, IUIACTHUBL.
[Ipoucxoxxaenne MHUTOXOHIApUH W T1actuia. Buasl mmactun. HememOpanHBIC
OpraHOUJIbl KJETKU: PUOOCOMBI, KIETOYHBIA LIEHTP, UEHTPHUOIU, PECHHUUKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus .

SAnpo — perynsaropHbiii ieHTp kiaeTku. CTpoeHHe smpa: suepHas 000JI0YKa,
KapuoIlJa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Juarpammbelr:  «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeaeneHne XMuMUYECKUX 3JIEMEHTOB B KUBOW MTPUPOJIEY.

Tabmuuer u cxemsl: «llepromnyeckas Tabmuia XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIb», «bruocuaTe3 6enkay, «CTpoeHue MOJIeKYIIbl OeKka,
«Ctpoenne pepmenrtan, «HyknennoBbie kuciotol. JJHK», «CTpoeHue MoaeKybl



AT®», «CTtpoeHue 2yKapuoOTUYECKOW KIETKH», «CTpOoeHHEe KUBOTHOW KIIETKWY,
«CTpoeHUEe pacTUTENbHON KIETKH», «CTpOCHUE NPOKAPUOTHUECKON KIIETKUY,
«CTtpoeHue sigpa KIETKU», «YTIeBOAb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyIOBaHUE [UIsl MPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M npakTHYecKue padoThI:

Jlaboparopnass pabora Ne 1. «M3yueHuwe KaTaIUTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpOEHHUSI KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHMCAHUEY.

Tema 4. ) KuznenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oMu3M. AcCUMWIANMS (TUTACTUYECKUM OOMEH) U
JUCCUMIIISIIUSL (HEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U DHEPrUUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbIi. Ponbk dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TeMmHOBasg a3l (orocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCT POoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KU3HH
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KIeTKe. PaciiemieHune BeliecTB, BBIIEICHUE U
aKKyMYJIMPOBaHUE YHEPTUU B KJIETKE. DTallbl SHEpreTuYecKoro oomena. [ nukomnus.
Bpoxenue u ero Buabpl. KucimopogHoe OKHCIEHHE, WA KIETOYHOE JbIXaHHE.
OxucnutensHoe GochopumupoBanue. DPHEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peaknmun wmatpuuHoro cuHrte3a. ['eHernueckas wuHbopmamums u JIHK.
Peanuzanus reHetmyeckoil mHpopManuu B KIeTKe. [ €HETHMUECKH KO M €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuate3 PHK. Tpancnsiuus — Guocunres
Oenka. Otambl TpaHchsanuu. KomupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oemnka.

Hexknerounsie ¢opmel xu3Hu — BUpychl. Uctopust oTkpeitust Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI W OJKM3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduuura yenoBeka (BUY) — BozOyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpuIIus, peBepTaza W uHTerpasa. IIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konpsnos, 1. 1. MBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tumnbel nutanusy, «Metabonuzmy, «MUTOXOHAPUSIY,
«JHepreTudyeckuii oOMen», «Xmoporact», «dorocunres», «Ctpoenune JITHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHa», «CHUHTE3 Oeyikay, « 'eHeTUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxu3HeHHbId nukia Bupyca CIIN/da,
oakrepuodaray, «Pemmukaus JHK».

O6opynoBanue: Moaenu-anmummkamuu «Yasoenue JJHK u Tpanckpumnuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. PazMHOkeHHEe M HHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiau KU3HEHHBIM HUKI KieTku. MHTepdaza m MuTos.
[Iporecchl, mpotekaromue B uHTep(daze. Permkanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunionaHBIA W TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOpel.  XpOMATHIIBI.
[{uTosIOTHUECKME OCHOBBI  PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3a.

[Iporpammupyemasi ru0esb KIETKH — alomnTo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHMS: [JE€JE€HUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHMW3MOB, €0 3HAaYEHUE JIJIs1 CENEKIIUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Cragum Meito3a. IIporecchl, nmpoucxoisiiue Ha CTagusax Menosa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonornueckuii CMbICIH H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TOJNOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TameT (ClepMaro30ouj, SIULEKIEeTKa) — CIepMaTOreHe3 U OBOTEHES.
Oco0EHHOCTH CTpOEHHUS SIMUEKIETOK U ClepMaro3ousioB. OIIog0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PA3BUTHUSL Y TO3BOHOUYHBIX >KHBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHes3. lloctamOpuoHanbHOe pa3zBuTue. TUIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMpAMOE (JTUYMHOUYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 UBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DopMbl pPa3MHOXKEHHSI OpPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BeretatuBHOE pa3MHOXKECHHUE
pacteHuit», «JleneHue kieTku Oaktepuit»y, «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kierounslid 1ukny, «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u HenpsAMoe pa3BUTHEY, «['aMETOTeHe3 y MIIEKONUTAIOIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

O6opynoBanue: MHUKPOCKOTI, MHKpOIpenapaThl «CriepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SHIeKIeTKa MIEKONUTarIero», «Kapuokrnues B KIETKax
KOpeIllKa JyKa», MarHuTHas MOJeb-aliuiuKanusa «JleleHue KIeTKu», MOJENb
JTHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGoparopnass pabora Ne 3. «HaGmromenume muTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «/3ydeHue CTpOEHHsS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy».

Tema 6. HacjiencTBEHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropust pazButus reHeTUKU. Poss nuTosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TeHETHKH. Bkiaa poccuilckux M 3apyOeixHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOTC€HETUYECKUM, MOJEKYISIPHO-TeHETHUYEeCKU). (OCHOBHBIE TI'€HETHYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpugHoe CkpemuBaHue. 3aKOH €ANHO-00pa3us TUOPUIOB TEPBOTO
nokosieHus. [IpaBuno 1oMuHHpOBaHUS. 3aKOH paclIeIyieHus Npu3HakoB. ['unoresa
YUCTOTHI raMeT. [1oiHOE 1 HeNnmoJIHOe TOMUHUPOBAaHUE.

JuruOpuaHoe  CKpelmuMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUS
npu3HakoB.  lluToreHernueckre - OCHOBBI  JUTUOPHIHOTO  CKpEIIUBAHUA.
AHanm3upyroniee ckpemuBanue. Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIIUBAHUS
TUTSI OTIPECIICHHS TEHOTHIIA OCOOH.

CuenieHHO€E HacleoBaHue Mpu3HaKoB. Pabora T. Moprana mno cuenjieHHoOMy
HACJIEIOBAaHUIO T€HOB. HapylieHune cuenieHns reHOB B pe3yJibTaTe KPOCCHUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThI.



I'enetrnka mosia. XpoMOCOMHOE OMNpEAENEHUE MOoJIa. AyTOCOMBI U MOJIOBBIE
xpoMmocombl. ['omorametrHele W rereporaMeTHbie OpraHu3mbl. HacnenoBanue
MPU3HAKOB, CIEIJICHHBIX C MOJOM.

N3menunBOoCTh. BHibl HK3MEHYUBOCTHU: HEHACIICICTBEHHASI U HACJIECTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpPUCTUKA
MOU(DUKAIMOHHON U3MEHUMBOCTH. BapuanimoHHbIN psijy U BapualliOHHAsI KpUBAs.
Hopma peakunun npusHaka. KoauyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HopMa peakiuu. CBolcTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, wiM TEeHOTUNHMYECKAs, W3MEHYMBOCTh. KomOuHaTuBHAas
U3MEHYMBOCTh. Melo3 W TO0JIOBOM TMpolecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTallMOHHAs U3MEHUYMBOCTh. Kiaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbBIE. YacToTa U MpUYMHBI MyTaluil. MyTareHHble (paKkTOphbI.
3aKOH rOMOJIOTHYECKUX PsIIOB B HacliencTBeHHOM n3MenunBocty H. V. BaBunoga.

BuesnepHas HaclieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenmoBeka. OCHOBHbIE METOJIbI T€HETHUKHU
YyeJIOBEKA: reHeaIOTHUYECKUM, OJIM3HEI[OBBIN, [IMTOICHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHHOe ompeaeIeHue reHOTHUIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[M[IP-ananu3a. HacnencrtBenHnble 3a0oieBaHUs YeIOBEKa: TEHHbIE OO0JIE3HH,
00JIE3HH C HACIEACTBEHHOM MPEApacoioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue u reHepathBHble MyTauuu. CTBOJOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYecKoe KOHCYJbTUPOBaHUE. 3HAYCHHE MEIUIUHCKON
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIEBaHUI YEIOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuios.

Tabnuiel u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €TOIUTOrCHETHYECKAs

OCHOBa», «3aKOH paCLICIJIEHUS W €ro IUTOTCHETHYEeCKas OCHOBa», «3aKOH
YUCTOTHI TaMET», «/{UruOpuIHOEe CKpEIIMBaHUEY,
«uTomorudyeckue OCHOBBI JTUTUOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AQJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4elioBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO C mnosoM», «KapuoTtumel denoBeka W KUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY, «MoaudukannoHHas H3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmOHHAS H3MEHIUBOCThY.

O6opynoBaHue: MoOAENU-aNIUIMKAIUA «MOHOTHOPUHOE CKpEITUBaHUEY,
«Henonnoe noMmuHUpoBaHue», «JurubpuaHoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MUKPOCKOIl U MHKporpenapat «/po3oduna» (Hopma, myTauuu
(OpMBI KpBIIIBEB U OKpAcKHU Tena), repOapuii «I'opox moceBHOMN.

JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Jlaboparopnasi padota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOTO U
IUTHOPUAHOTO CKPEIIUBAHMS Y AP030(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yyenne MoauduKaliMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 Psifia U BApUALIMOHHON KPUBO».

JlaGoparopHas pabota No 7. «AHanu3 mMyTauuid y Ipo30Quibl HA TOTOBBIX
MUKpOTpEenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE€ W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTH.

Cenekuusi Kak Hayka U Ipolecc. 3apOXKIACHUE CEJIEKIUU U JIOMECTUKALIMSL.
VYyenne H. 1. BaBunosa o nieHTpax mpoucXoXIeHUs U MHOT000pa3us KyJIbTypHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEeHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpoAa, TamMM.

CoBpeMeHHbIe METOJIbI ceNeKIIMU. MacCoBbI U MHIWBUAYAIbHBIA OTOOPHI B
CEJICKIIMU pPACTeHH M JKUBOTHBIX. OIlleHKa JKcTepbepa. bIN3KopoICTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuaus. CKpenMBaHUE YHUCTBHIX JIMHHIM.
I'ereposuc, unu rudpunHas cuina. HepoacTBeHHOe cKpeluBaHUE — ayTOPHJIMHI.
Otnanénnas rudbpuansanus u e€ ycrexu. MickyccTBeHHbIN MyTareHe3 U Moixy4eHue
HOJIMIUIONI0B. JIOCTHKEHUS CEIEKIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTIaHU3MOB.

broTexHoIorus Kak OTpacib INPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTalbl
co3nanuss pexkoMOuHanTHoM JIHK wu TpaHcrennbix opranu3moB. Kiertounas
uHxeHepus. Kinerounele KyiabTypbl. MUKpPOKIOHAIIBHOE PAa3MHOKEHUE PACTECHUMU.
KiioHupoBaHue BBICOKOIPOJIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPraHHU3MOB.

OKkojoruyeckue W dTUYeckue  mpoodmembl. MO  —  reHeTHyecku
MOIU(PUITMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, U. B. Muuypum, I'. /1. Kapnieuenko, M. ®@.11BaHOB.

Tabmuuet 1 cxembl: kKapta «lleHTpB MPOMCXOXKIECHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTeHuil», «I[lopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenuity, «Otnanénnas rudpunuszanus», «Padotel akagemuka M. @. MBanosay,
«(lomummongusi», «OO0beKTHI OMOTeXHONOTHNY, «KieTouHble KyIBTYpHI U
KJIOHHpOBaHue», «KoHCTpynpoBaHue n nepeHoc reHoB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOIOB M KOPHETIIIOMOB AUKUX (OPM U KYIbTYpPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03IMCTBEHHBIC PACTCHUS».



JlabopaTopHblie U IpaKTHYECKHE PadOThI:

OKCKypcuss«OCHOBHBIE METOJbl W JOCTHKEHMS CEJIEKIMM PpAacTeHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIUOHHASI OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOIIONMOHHAS
Teopust U e€ MecTo B Ouosioruu. BrusHUE HBONIONMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa HBOMIOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B MaJIGOHTOJIOTMYECKOW JICTOMHMCH, TEPEXOJHbIe (POPMBI.
buoreorpadudeckue: cxoncTBo u paznuuue GayH u Gpiaop MaTepuKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W pPa3auyus SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHHUTEILHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
pyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTed y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIUME CHUJIBI IBOJIIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYPCOB, HEOIpeAesI€HHAas N3MEHUYHBOCTD,
O0opb0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) n €€ OCHOBHBIE MTOJNOKEHHUS.

MuxkposaBostorus. [lomymsiius kak eIMHNUIIa BUIa U SBOJIIOIUH.

JIBxymue cuibl ((aKTOphl) IBOJIIOIMUA BUAOB B MpHpojae. MyTallMOHHBIN
nporecc U KOMOWHATUBHAs W3MEHYMBOCTH. [lOMynsiiiMOHHBIE BOJHBI M Jpeud
reHoB. M3oms1us 1 MUrpanms.

EctecTBeHHbIi 0OTOOp — HampaBisiOmuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp( 036l M UIUO-aTANITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUU:  (QUIeTUYECKAs, JTUBEPTEeHTHA,
KOHBEpreHTHas, mapajuienbHas. HeoOpaTuMocTh IBOIOIUH.

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anys. AJanTUBHAS paaualius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.
Tabnuiibl u cxembl: «Pa3BuUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoabIlu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OOprOBI 32
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOrooOpasue CoOpToB pacTEHU»,
«MHoroo6pasue  1opoa  KMBOTHBIX), «ITomynsuny, «MyTauuoHHas

M3MEHYUBOCTEY, «Apomopdosbly, «Mnuoamanramuuy, «OOmas gereHepanus,
«/IBmkymme cunbel sBoiouuny, «Kapra-cxema wmapuipyra mnyremectBus Y.
Hapsuna», «boprba 3a cymiectBoBaHuey», «IIpucnocoOIeHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIUYHBIMH THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CeMSsiH, KoJuleKius «[IpuMepsl 3alIUTHBIX TPUCIOCOOJIECHUMN Yy
KUBOTHBIX», MoAeNh «OCHOBHBIC HAIPABJICHHUS JBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHHEe TOIOBHOTO MO3Ta MO3BOHOUHBIX ).

buoreorpadguueckass kapra wwupa, KouieKiuus «®DopMbl COXPaAHHOCTHU
HUCKOMA€MbIX JKMBOTHBIX M pacTeHui», woaenb ammiukamusa «llepekpéct
XpOMOCOM», BII&JKHBIE MpenapaThl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYIIKN,
MuKporpenapart «/[po3oduna» (Hopma, MmyTanuu GOPMbI KPBIITLEB U OKPACKH TEA).

JlaGopaTopHble ¥ pakTHYecKue padoThi:

JlaGopatopHast pabora Ne 1. «CpaBHeHHE BHUIOB MO MOPGOIOTHUECKOMY
KPUTEPHUION.

JlaGopatopHas padora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KM3HU Ha 3eMm.Jie.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHUM >KM3HU. HayuHble Trumoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: abuoreHe3 M MaHCHepMus. XUMHUYECKas
HBOMIOIMSI. AOHUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTraHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKON 3BONIIOLMH. HayanbHble 3Tamnsl
o6uonornyeckoit 3Bonroruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHME MPOTOKJIETKHU. llepBble KIETKM M MX 3BOJIKOLHS.
@opMHUPOBAHNE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Kartapxei. Apxeiickas u
nporepo3oiickas spbl. [laneo3olickas 3pa u €€ mepuoAbl: KEeMOpPHIICKHIA,
OPJAOBUKCKHM, CHUTYPUNCKUNA, J€BOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o030iickas 3pa u €€ Mepruoibl: TPUACOBBIM, IOPCKUN, METOBOM.

KaiiHo30iickass »pa W €€ mnepuoAbl: NaJICOTCHOBBIA, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TeO0JOTUYECKUX MpoueccoB. OCHOBHBIE ATalbl
ABOJIOLMKM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losIBIIEHME, paCBET M BBIMUPAHUE IPYIIT )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECcKOro MuHpa Kak OTpaKeHHE H3BOMOUMUA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPTaHU3MOB.

OBOJIIOIMS YeTI0OBEKa. AHTPONOJIOT U KaK Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHUN 4elloBeKa. Meroasl u3ydeHus aHTponoreHe3a. CxonacrBa H
pa3yinuus 4eJ0oBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.

JBwxymme  cuiabl  (pakTopel)  aHTpOIOreHes3a. HacnencteenHnas
U3MEHYMBOCTh W  €CTeCTBEHHBbIH oTOOp. OOIecTBeHHbIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYIMI TPY/1a, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUH U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, HeaoBek
ymenbid, Yenosek npsamoxomsauui, YenoBek HeaHAEPTAIbCKUM, YenoBek
pasyMHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIIECTBOBAaHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIHS.

YenoBeueckne  pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpUajbHAas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UYepTsl  MPUCIIOCOOIEHHOCTH  MpeACcTaBUTENeH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupe! U cxembl: «Bo3HukHoBeHne CoaHEYHOU CUCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <«KUBOTHas  KJETKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHasi CUCTEMAa OPraHUYECKOTO MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEIOBEKAa M YEJIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJlOBeKay», «JlpeBHeumue moan», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkne paco».

O6opynoBaHue: mymsku - «[Ipoucxoxaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KaMEHHBIX OpYIWH TEePBOOBITHOTO dYelIOBeKa (KaMHU-YOIITIEPHI,
pyOmma, ckpebna), TeOXpoHOJIOTHYecKass Tabmuia, Koiekuus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTECHUI.

JlaGopaTropHble M IpakTHYecKue padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHne HCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIUAX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WK KpaeBeIUECKUl My3ei).

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3Jiesbl SKOJOruu. MeTobl IKOJIOTrHUECKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYUIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHA.

Okonornyeckue (akrtopel. Knaccudukamus 5skogornyeckux (akToposB:
abuotuyeckue, OWMOTHMYECKHME U aHTPOINOreHHble. JIeHcTBHE SKOJOTHYECKUX
(akTOpOB Ha OpPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPA, BIAKHOCTh. DOTONEPUOANIM.
[Ipucnocobnenust  opraHu3MOB K  JACHCTBUIO  aOMOTHMYECKUX  (AKTOPOB.
buonoruyeckue puTMBbl.

buotnyeckue gpakropsl. Buabl OMOTHUECKMX B3aMMOJIEHCTBHM: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOM03 U ero (opmel. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIeOHHYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHne OMOTHMYECKUMX B3aUMOJECUCTBUU [IJIsl CYIIECTBOBAaHHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU mnonyiasiuud. OCHOBHBIE [OKAa3aTEIU
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POYKIa€MOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. J[nHaMuka 4uCcI€HHOCTH MOMYJISUUN U €€ PEryJIsLus.

JdeMoHcTpanum:

[Toptpersl: A. 'ymbonbar, K. @. Pynse, O. ['ekkes.

Tabnuuel 1 cxembl: kapta «[Ipupognsie 30HbI 3emum», «Cpeabl 0OUTaHUS
opranu3moBy», «®Doronepuoauzm», «llonymsuun», «3aKOHOMEPHOCTH pPOCTa
YHUCIICHHOCTHU MOMYJISIUU UHPY30pUU-Ty(henbkuy, «Ilumessie nemnmy.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pabora Ne 3. «Mopdonorudeckne 0cCOOEHHOCTA PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabora Ne 2. «[loacuéT mIOTHOCTH MOMYJSIIUNA PA3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0mectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBaf,
MpOoCTpaHCTBEHHAs, Tpoduueckas (mumesas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Okosiornyeckue cucrteMmbl (3kocuctembl). Ilonstue o0 »sKocucTeMe U
ouoreonenosze. OYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIIEeCTB U MOTOK PHEPTUHU B SKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU S3KocucTeMbl. [Iuiesblie nenu u cetu. OCHOBHbBIE
MOKa3aTeIu DKOCUCTEMbl: OuMoMacca, MPOAYKIHUA. ODKOJIOTHYECKUE MUPAMUJIBI:
MPOAYKIIUU, YMCICHHOCTH, OuoMacchl. CBOICTBa HSKOCHUCTEM: YCTOWUYMBOCT,
camoperymsiuus, pazsurue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. IKOCUCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTeHHbIE  HKOCUCTEMBIL.  ATPO’KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroitumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocepe. ['panuiibl, coctaB U CTPYKTypa
ouocdepnl. XKuboe BemectBoO u ero ¢yHkiuu. OcobeHHOcTH Ouochepbl Kak
r00anbHOM JKOCUCTEeMBbl. JlMHAMHUUYecKoe paBHOBeCME M oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOTC€OXUMHUYECKUE IUKIIBI JIEMEHTOB (yriepoja,
azora). 3oHabHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B 6nochepe 3emiin. AHTPOIIOIeHHbIE U3MEHEHHS B Onocdepe.
['mo6abHbBIE KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHH€e PUPOABI 1 yesoBeyecTBa. CoxpaHeHne 6Mopa3Hoo0pasus
KaKk OCHOBa ycroiumBocTH Ouochepbl. OCHOBa paIMOHAIBLHOTO YIPABICHUS
IPUPOJHBIMU PECYpCaMU U UX HUCMOJIb30BaHME. [[oCTHKEeHUsS OUMOJIOTHH M OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxembl: «l[Iumessie menu», «bUOIEHO3: COCTaB U CTPYKTYpan,
«IIpuponubie coobmectBay, «llemum nuTaHUs», «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWMHOro  Jjeca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIC BO3JICUCTBUS HA NPUPOLY», «BaxkHEeNIIe NCTOYHUKU3ATrPA3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BaxkHeHIas cocraBistomas Ouocheps,
«®akTopel  gerpamanuud  mouB»,  «llapHukoBeii  dhdexT»,  «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHus: Omocheprr», «OOmas crpykrypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouochepsn,
«Kpyrosopot yriepona B 6mocdepe», «KpyroBopot azora B mpupoe».

O6opynoBanue: Mojenb-anuuKanus «TunuaHaeie OMOIEHO3bI», TepOapuid
«PactutenpHble cO00IIECTBaY, KOJUIeKIIUN «buorieHo3y», «Bpeaurenn BaxHEHITNX
CEIBCKOXO03IMCTBEHHBIX KYIBTYpP», TepOapru U KOJUIEKIIUU PACTCHUN HIKUBOTHBIX,
MpUHAJJICKAIIME K PA3HBIM SKOJOTMYECKMM TpynnaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoit ®eneparuu, H300pakeHUs OXPAHSIEMBIX BHUIOB
pacCTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUA IIPOTPAMMLBI 110
BNUOJIOTMN HA  BA3OBOM  VYPOBHE CPEJAHEI'O  OBIIEIO
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHMUS K pe3yibTaTam
OCBOCHHUSI OOydYalolIUMHCST TporpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMUYHOCTHBIX pPE3YyJbTATOB OCBOCHHS mnpeamera «buosorus»
BBIZICJICHBI CIEAYIOIIUE COCTABJISIONIME: OCO3HAHNWE O00YYaIOIMMUCS POCCUNCKON
rpaXXJaHCKON MAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJlWyuWe MOTHUBAIMM K OOy4YeHUI0  OHOJOTHH,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[ICHHOCTEH M HUCTOPUYECKUX TPaAUIUN pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEbHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHE DKOJOTHYECKOTO IMPABOCO3HAHMUS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TITAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA MHpeaMeTa «buosiorus» MoCTUraroTcs B
€IUHCTBE YYEOHOWM ¥ BOCHHUTATEIBHON JEATETBHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIHbTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, NMPHUHATHIMHA B OOINECTBE MpaBWIAMH M HOPMaMu
MOBEJICHUS W CIHOCOOCTBYIOT MpOIleCCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3ULIMY JIMYHOCTH, TATPUOTHU3MA, YBAXKCHUS
K 3aKOHY M MPaBOIOPAJIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJCHHUIO, B3aUMHOTO
yBaXEHUS, OEpPEeKHOTO OTHOMIEHUS K KYyJbTYPHOMY HACICIAWIO M TPATULIHASIM
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepannu, Tpupoae U OKPYK aromen
cpexne.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHs ydeOHoro mpeamera «buomorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAlM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUM, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOIO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITAa ACATEIBHOCTH B IMPOIIECCE Pealn3aluid OCHOBHBIX HANPABJICHUMN
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaskIaHCKOr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00yJaIOMIerocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBaKCHHUE 3aKOHA
Y MIPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH JIEATEIIBHOCTH IIPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUHW Yy4YEeOHBIX M T[O3HABATENIBHBIX 3a/lad, BBHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, T[I03HABATEJIBHBIX U HCCIEAOBATEIILCKUX 3aJlad, YBaXKUTEIBHOTO
OTHOIIIEHUS]I K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTEPCKOMN JIEATEIHHOCTH;

2) NIATPHOTUYECKOT0 BOCTIMTAHMS:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXXEHHMS K CBOEMY HapoOAy, UYYBCTBAa OTBETCTBEHHOCTH IEpe]
Ponunon, ropaoctu 3a cBOM Kpau, CBOXO POJMHY, CBOM A3bIK U KYJIBTYPY, MPOIILIOE
Y HACTOsIIIIe€ MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBIICGHHE W
pa3BUTHE OWOJOTHH, TMOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEHHIO M 3ammuTte (OTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUE NYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauiusIMHi HapoaoB Poccuu;

4) 3CTEeTHYEeCKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHONIIEHHWE K MUPY, BKJIIOUYasl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUMN;



IIOHUMAHUE 3MOLKMOHATIBHOTO BO3JACUCTBUS KUBOM MPUPOJIBI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KQU€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3nueckoro BocnutTaHusi, (OPMHUPOBAHMS KYJILTYPbl 310POBbS H
IMOIMOHATBLHOTO 0JIATOTOTy UM

MOHUMAaHUE U peau3alus 3J0poBoro u 6€30macHoro oopasa >ku3Hu (310poBOE
MUTaHKUe, COOJII0ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHAbIXa, peryispHas (Qu3nuecKkas aKTHUBHOCTh), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS] KCOOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOKAIOIINX 370POBbIO U KU3HU JIFO/ICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPYA0BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTU MACTEPCTBa, TPYI0I00UE;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTUYECKOW U COIMaIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBINIOJIHSThH TAKYIO JA€STEIbHOCTD;

UHTEpEC K pa3nyHbIM cepaM NMpopecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIK BBHIOOp Oyaymied mpodeccun U  pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOTH4€eCKOT0 BOCIIMTAHUSA

AKOJIOTHYECKH 1IETIECO00pa3HOe OTHOIIEHUE K IPUPOJIE KAK MCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSA OKOJOTHYECKON KYIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX TOCIEACTBUM  IJIs
OKPY’KAIOIIEH CPEIBI;

OCO3HaHHE TJI00aJBPHOTO XapaKTepa JKOJIOTHYECKUX MpoOJIeM U MyTed ux
peuieHus;

CIIOCOOHOCTP UCIOJIB30BATh MPHUOOpPETAEMBIE TTPU U3yUECHUN OUOIOTHH 3HAHUS
M yYMEHMS [pU pPEHIeHUH NOpoOJeM, CBA3AHHBIX C  palMOHAIbHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHHWE paBHOBECHS B 3KOCUCTEMAaX, OXpaHy BHUJOB,
aKocHCTEeM, Orocdepsl);



AKTUBHOE HENPUATUE JEUCTBUN, IPUHOCAIIUX BpEl OKPYXKAIOLIEH IPUPOSHON
cpele, YMEHHE IMPOTHO3UPOBATh HEOJArONPHUSATHBIE SKOIOTHYECKUE OCIEACTBUSA
NPEANPUHUMAEMBIX IEHUCTBUN U NPEAOTBPALIAT UX;

HaJIMYUE PA3BUTOTO IKOJOIMYECKOTO MBIIIJICHUS, SKOJIOIHYECKOU KYIbTYPHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOW WU COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K y4YaCTUIO B IIPAKTUYECKOU NEATEIBHOCTH 3KOJIOTMYECKON
HaIpPaBJIECHHOCTH;

8) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOW KYyJIbTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXIY JIFOJAbMHU U ITIO3HAHUSI MUPA;

NOHMMaHWe creuuukn OMOJOTrMM Kak HayKd, OCO3HaHUs €& poild B
(GbopMHUpPOBaHUHN PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/aHUM IEJOCTHOTO
NpeJICTaBlIeHus 00 OKpYXKarolleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YelIOBEKa U
oOlecTBa, B IMO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEH M penieHuu MnpoliemM
COXpPaHEHHUsI IIPUPOAHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTMHU JJII COBPEMEHHOW IMBUIIU3AIINHU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHUS MEIUIMHBI, CO3JAHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHUM,  CIOCOOHBIX  peIIaTh PEeCcypCcHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIHHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX pPEcypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OHOJOTUYECKUX 3HAHUM B IENSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyeMO
IPU U3YYEHUU OMOJIOTHH;

[IOHMMAaHUE CYLIHOCTH METOJOB IIO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMmble 3HaHMS JJI1 aHalu3a MU
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (AKTOB H
MMEIOIINUXCS JaHHBIX C LEJIBIO IMOJYYCHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS MJIs
pemIeHws Tpo0JIeM B peaTbHBIX JKU3HEHHBIX CUTYAITUSX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIBHOCTH, T'OTOBHOCTH OCYLIECTBIATH
[IPOEKTHYIO U UCCIIEA0BATEILCKYIO AEATEIbHOCTh UHAUBUAYAIILHO U B IPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYE€HHIO HOBBIX 3HAHMA MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHUS ydeOHOro mnpeameTa «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe I (HOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOUTUE
IIEJIOCTHOCTh HAYYHOW KapTHMHBI MHUpa M CHCHU(PUKY METOIO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (BEIICCTBO, SHEPIHs, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeI0BaHNe, HAOIOICHHUE, U3MEPECHHE, SKCTICPUMEHT U JPYTHX ), YHUBEPCATbHBIC
yuyeOHbIe JCHCTBUSA (IIO3HABATCIIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
oOecrieunBaromue (GpopmMupoBaHue (yHKIIMOHATBHOUTPAMOTHOCTH M COITMATBHOU
KOMIIETECHITUN 00YYaroIINXCs, CIIOCOOHOCTh 00YYaIONIUXCS UCITOJIb30BaTh

OCBOCHHBIC MEXTUCIUTUIMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHWS WM  YHUBEpCaJbHbIC Y4YcOHBIC JCHCTBUS B
MIO3HABATEILHON U COIMATILHOMN ITPaKTHKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUs TOJDKHBI OTPaKaTh:

OBjaanenne YHHBeEpPCAJTbLHBIMH Y4eOHbIMH NMO3HABATEIbHBIMH
AeCTBUAMM:

1)0a30Bble JOruv4eckKme JaeicTBUs:

CaMOCTOSITEIbHO  (popMynmupoOBaTP M aKTyaJIM3UpPOBaTh  IPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TNMPU OCBOCHHWM 3HAHUM MPUEMBI JIOTUUYECKOTO MBIIUICHHS
(amanu3a, cUHTE3a, CpaBHEHHUsI, KilaccupuKaIuu, 0000IIeHHs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISATH UX XapaKTepHbIC IMPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH MIOHSITHSAMH);

OTIPENENIATh IeNN JACATECIBHOCTH, 3ajlaBas IapaMeTphbl M KPUTCPUH HUX
JTOCTHXKCHUS, COOTHOCHUTH PE3YJIBTAThI ICSITEIIHHOCTH C TIOCTABICHHBIMU IEJISIMH;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUN
YKUBOW IIPUPOJIBI,

CTPOHUTHh JIOTHUECKHE pacCyXJIeHHs (MHAYKTUBHBIC, JCAyKTHUBHBIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACcCMaTPUBAEMBIX
SBJIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

IMPUMCHITh  CXEMHO-MOJICNIBHBIC  CpeACTBA IS IpEACTaBICHUS
CYIIECTBEHHBIX CBSA3CH M OTHOIICHHHA B M3y4aeMbBIX OHMOJIOTMYSCKUX OOBEKTax, a



TaKkKe  TMPOTHBOPEUMH  Pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IUJIaH pElIEHUs MPoOJieMbl C YYETOM aHalu3a HUMEIOLIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TEIbHOCTH;

KOOPJIWHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHBATh KPEATUBHOE MBIIUICHHE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2)0a30BbIe UCCIeN0BATEIbCKIE IeMCTBHS:

BJIQ/ICTh HABBIKAMHU YUeOHO-UCCIEA0BATEIIbCKOW M MMPOCKTHOM JACATEIBHOCTH,
HaBBIKAMH  Pa3pelIeHHs  MpoOJieM, CIIOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aJ1a4, MPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIpPETAlMK, NPEeOOpa30OBaHUI0 M TNPHUMCHCHHIO B yUYeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUCOHBIX M COIUATBHBIX TPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHCH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (HOPMYyIUPOBATH COOCTBEHHBIE 3a/Jadyd B 00pa30BaTEIbHOMN
JESTENBHOCTU U )KM3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PelIeHUs, HAaXOAUTh apryMEHTHI JJI J0Ka3aTeIbCTBA CBOUX
YTBEPKJECHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIE B XOJE€ PEIICHHS 3a/ladyd  Pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIICCTBIISITH IEJICHANPABICHHBIA TMOUCK TEpPeHOca CPEJCTB U CIOCOOOB
JIEHUCTBUS B TPO(ECCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 W MPAKTUYECKYIO 00JacTu
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONHE aTbTEPHATUBHBIC PEIICHMUS.

3) padora ¢ unpopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



MH(pOpMAILINIO Pa3TUYHBIX BUJIOB U ()OPM MPEJICTABICHUS, KPUTUUECKHU OLIEHUBATh
€€ TOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTb;

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

NpHOOPETaTh OMNBIT KCIOJIL30BAHKUS HH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O HMCIIOJIB30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalIbHYIO  (OpMy  TpeACTaBICHUS
Oouosiornueckoit nHGopMaruu (CxeMbl, TpapuKH, AUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAaY4YHBIH SI3BIK B KauyeCcTBE CpeJACTBa IIpu paboTe ¢
Oouosiornueckoi umHoOpManmeil: TMPUMEHSATh XUMUYECKHE, (PU3UYECKUE U
MaTeMaTHYeCKUe 3HAKH W CHUMBOJIBI, (opMyrsbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TNPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPECTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pAacloO3HABaHUS M 3alIUTBl  WH(OpMamw,
MH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBiaieHUe YHMBEPCAIbLHBIMM KOMMYHUKATHBHBIMH 1eCTBUSIMU:

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENIBHO BBINIOJHEHUS TIpejiaraeMoun
3a/layu, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIIMKA JPYTUX YYACTHHUKOB
JaJiora Uiv JUCKYCCUH );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3NMUYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICUCTBHS, TOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaratb CBOIO TOYKY 3pPEHHSI C HUCIIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eSITEJbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYATHHOU
paboThI IPH peIIeHNH OUOIOTHIECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOICHCTBUS TIPH PEIICHUH YU4EeOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JCUCTBHHM C Yy4E€TOM OOIIHX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;



IIPUHUMATh  LEIM  COBMECTHOW  JIEATEIIBHOCTH, OpraHU30BBIBaTH U
KOOPJUHUPOBATh JEUCTBUA IO €€ HOCTHKEHUIO: COCTAaBJIATH IUIAH JIEMCTBUM,
pacupenensaTh poid € YYETOM MHEHHMH YYaCTHMKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIA/1a M KAXK/I0I0 YYaCTHUKA KOMaHAbl B OOLIUI
pE3yJNIbTAT MO pa3padOTaHHBIM KPUTEPUSIM;

Ipe/IaraTb HOBBIE TIPOEKThI, OLEHHUBATh HIEU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYalLUSX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH MHUIIUATUBHBIM.

OBjaeHne YHUBEPCAIbHBIMH PeryJssTUBHBIMHU 1eHiCTBUAMU:

1)camoopranuszanms:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHMS [IJIS BBIABICHUA NpoOOJEeM U HX
peleHns B )KU3HEHHBIX U YU€OHBIX CUTYyAITUSX;

BbIOMpAaTh HA OCHOBE OHOJIOTMYECKHX 3HAHUW IIeJIEBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax MO OTHOUIEHUIO K KWUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSTEIILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI ¢ YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEINOYTCHUIH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKd yueOHOTO MpelIMeTa Ha OCHOBE JHMYHBIX MPEANOYTCHHI;

JieaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIBHOW  pediekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JACHCTBUM M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peQIIeKCHH Al OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHMBAaTh PUCKM M CBOCBPEMEHHO NPUHUMATh DPEIIEHUSA MO HUX
CHWKEHUIO;



IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH aHaJu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3)npuHATHE ce0s U APYIUX:

MPUHUMATh ce0sl, TOHUMAasl CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX I[PH aHaIU3€ peE3yIbTaTOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILMH JPYroro 4eJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTathl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO MOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JUYHBIX YUYEOHBIX CHUTyallMsX, & TaKXe B peajbHbIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Ouwosorueii. B mporpamme mnpenmeTHbIC
pe3yabTaThl PEACTaBICHBI 1O TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUSA yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce IOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE€ U POJU OHOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAay4YHOW KAPTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHs, O BKIAJAE POCCHUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PELICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEpKaHHE OHOJIOTMYECKUX TEPMHUHOB WU TMOHSITHI:
KU3Hb, KJIETKa, OpPraHu3M, MeTabo113M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTHH ),
romMeocTtad (CaMOperyJisiusi), YypOBHEBash OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIpOU3BeeHUE (PENPOYKIIUS), HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHasl J0rMa MOJIEKYJApHOH Owuonoruu), 3axoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 ueHTpax MHOrooOpasusi u
MPOUCXOXKIEHUs KylbTypHbIX pactenuit H. U. BaBuiosa), onpenensitTe rpaHUIlbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O MO3HAHUSI B OMOJOTUH: HAOIIOICHUE U
OMHMCAHUE JKUBBIX CUCTEM, IMPOLECCOB U SBJICHUMN, OpraHu3alus U TMPOBEJCHHE
OMOJIOrMYECKOT0 YKCIIEPUMEHTA, BbIJIBUXKEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEXKJly UCCIEAYyEeMbIMH BEIUYMHAMH, OOBSICHEHUE MOJIYYEHHBIX



pEe3yAbTAaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOABI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIICISTh CYHIECTBEHHBIC MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpALIECHUs] SHEPTHHU B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO0 W 3HEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OTUIOJIOTBOPEHUS, PAa3MHOXKEHHUS, HWHIUBUAYAIbHOTO Pa3BUTUA  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH MOJIYYEHHbIE 3HAHUS JIJIsi OOBSICHEHUS OMOJOTUUECKUX
MPOIIECCOB M SIBICHUM, JIJISi MPUHSATHSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C LEJIbl0 oOecredeHus: Oe30MacHOCTH CBOETO 30pOBbS M 370pPOBbS
OKPY>KAIOIIUX JIHOJIeH, COOJIOJICHHUSI HOPM T'PaMOTHOTO MOBEACHUS B OKPYXKaIOIIEH
OPUPOJTHON Cpejle, MOHUMaHWE HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTHKEHUN
COBpPEMEHHOMN Oouosioruu u OMOTEXHOJIOT U TUTS paIroHaILHOTO
IPUPOIOTIONIH30BAHHS;

yMEHHE peniaTh dJEMEHTApHbIE T'eHETHYECKHWEe 3a7ayd Ha MOHO- H
JTUTUOPHUIHOE CKpEIIMBaHWE, CIICTUICHHOE HACIICIOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHUHOTO CKpEUIMBAHUS JJIA MPEACKa3aHUs HACISIOBAHUS TMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATh JTA0OOPATOPHBIE M MpaKTUYeCKHe paboThl, COOJIIONATH
paBuia mpu pabore ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIOUIYIO TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MacCOBOW MH(MOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOIOTUH;

yMEHHE CO037]aBaTb COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO
MCIIOJIb30BaTh OHSITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOTrOo mpeamera «buonorus» ¢ 11
KJlacce TOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHMS, O BKIAJE POCCUMCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BuTHE Oumomornu, (HyHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKa JJIsl PEIlICHHs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COAEPKAHNE OMOJOTMUYECKUX TEPMUHOB U TIOHSITUI: BU/,
MONYJISIUSL, TeHO(OHI, SBOJIIOIUS, ABUXKYIIHE CUIbl ((aKTOpbl) SBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BU1000pa30BaHKE, HIKOJIOTUUECKUE PAKTOPHI,



DKOCUCTEMA, TPOAYUCHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIeMH MUTaHU,
AKOJIOTUYECKasl MUpaMuaa, OuoreoneHos, ouocdepa;

yMEHHE W3JIaraTh OHOJOTHYECKHEe TEeOpHH (IPBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBOJIOIMHN), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacTsa K. M. bapa, uepeoBanus ri1aBHbIX HANPaBICHUNA UITyTEH
somoninu A. H. CeBeprioBa, yuenus o 6uocdepe B. . Bepranckoro), onpenensrtsb
TPaHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJAaMU HAYYHOT'O MMO3HAHMS B OMOJIOTUU: HAOIIOIEeHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allds W IPOBEIICHUC
OMOJIOTUYECKOTO SKCTICPUMEHTA, BBIIBH)KCHHE THITOTE3bI, BBISBICHUE 3aBUCHMOCTH
MEXIy HCCICIYEMbIMU BEIUYMHAMH, OOBSICHCHHE IIOJTYyYCHHBIX PE3YJIbTATOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMCHHE JICJIaTh BBIBOBI
Ha OCHOBAHUU TOJIYYCHHBIX PE3YJIbTATOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKU CTPOCHUS OHOJIOTHUYSCKHUX
O00OBEKTOB: BHJIOB, TMOIYJSAIHMA, MPOJYIEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOTeOIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIICJCTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUS, MPUCIIOCOOTICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAKTOPOB HA OPTraHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPTUM B HKOCHUCTEMAaX, AHTPOIOTEHHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHUX
ITUKIJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUS A OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U SIBJICHUM, NIl MPUHITHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEeJbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370POBbS M 3J0POBBSA
OKPYXAIOIIUX JTI0CH, COOMI0OIEHNsI HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpele, MOHMMAaHUE HEOOXOIMMOCTH MCIOJb30BaHUS JOCTHIXKEHUN
COBPEMEHHOW OMOJIOTUH IS pallMOHAIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUE 3aJa4H, COCTABIISITH CXEMBI
MEPEHOCa BEIIECTB U PHEPTUU B SKOCUCTEMAX (MU MUTAHUS );

YMEHHE BBINIOJHITh JTA0OOPATOPHBIE M MpakTUYecKue paboThl, COOII0IATH
mpaBmiIa mpu paboTe ¢ ydeOHBIM U JTa00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIEHWBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJI00aTbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE UM YCTHBIE COOOIICHUS,
000011ass OMONOrMYecKy0 HHGOPMAILMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUWHBIN anmnapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrtpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! brosorus kax fayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M X OpraHW3aIus 1 brbmmorexa [OK
p 1 https://m.edsoo.ru/7f41c292
. bubnmuorexa [JOK
3 XUMHUYECKUH COCTaB M CTPOEHUE KIETKU 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATELHOCTE KISTKH 0 https://m.edsoo.ru/7f41c292
PasMHOkeHNE ¥ HHOUBHTyaJIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTS M H3MEHYHBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSCPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 0 4



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

11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bu6mmoreka [IOK
! IBOMOLUKOHH GHOIOT KA o . https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnnorexa [JOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3Mel 1 OKpyaioutas cpesa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa 1 9KOJIOTUYECKUE CUCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Kosn4yecTBo yacos Jlata wsysers
Ne
u/n Tema ypoka KonTpos
Beero Hble 10A 106 10B 100
padoTsl
buosnorus B cucreme Hayk 1 04.09 05.09 06.09 07.09
buosorus B cucreme Hayk 1 Cam. Cam. Cam. Cam.
MeToas! MO3HAHMS JKUBOU TPUPOIBI. 11.05 12.05 13.05 14.05
3 [IpakTnueckas padota Ne 1 «Vcnonp3oBaHue 1
PAa3IMYHBIX METOIOB IIPU U3YYECHUU
OMOJIOTHYECKUX OOBEKTOB
4 MeToab! TO3HAHUS JKUBOW TPUPOIBI. 1 Cam. Cam. Cam. Cam.
5 buonoruueckue cucTemMsbl, NPOLECCHl U UX 1 18.09 19.09 20.09 21.09
HU3y4YEHUE
6 buonoruueckue cucTemMsbl, NPOLIECCHl U UX 1 Cam. Cam. Cam. Cam.
HU3y4YEHUE
v XUMHUYECKUH cOCTaB KJIETKU. Boga u MuHepaibHbIe 1 25.09 26.09 27.09 28.09
conu
8 XUMHUYECKUH cOCTaB KJIETKU. Boga u MuHepaibHbIe 1 Cam. Cam. Cam. Cam.
coiu
9 benku. CoctaB u cTpoeHue 6e1KoB 02.10 03.10 04.10 05.10
10 benku. CoctaB u cTpoeHue 6e1KoB Cam. Cam. Cam. Cam.
depMeHTbI — OHOJIOTHYECKHE KaTalu3aTOPhI. 09.10 10.10 11.10 12.10
11 JlaGopatopHas pabota Ne 1 «3yuenue 1

KaTaJIUTHYECKON aKTUBHOCTHU (bepMeHTOB (Ha




IIpUMEPE aMUIIa3bl WK KaTanas3bl)»

12 depMeHThl — OMOJIOTHYECKHE KaTaau3aTOPhI. 1 Cam. Cam. Cam. Cam.
13 Yraesopl. JIunuasl 1 16.10 17.10 18.10 19.10
14 Yraeropl. JIunuasl 1 Cam. Cam. Cam. Cam.
15 Hyxneunossie kucnotsl. ATO 1 23.10 24.10 25.10 26.10
16 Hyxneunosbie kucnorsl. AT® 1 Cam. Cam. Cam. Cam.
17 Hcropus n metonpl nzydenus kietku. Kirerounas 1 06.11 07.11 08.11 09.11
TEOpHUS
18 Hcropus n meTonpl nzydenus kietku. Kirerounas 1 Cam. Cam. Cam. Cam.
TEOpHUS
19 Knerka kak nemocTtHas )xuBasg CHCTEMA 1 13.11 14.11 15.11 16.11
20 KieTka xak menocTHas >KkuBas cUCTeEMa Cam. Cam. Cam. Cam.
CtpoeHune s3yKapuoTHYECKOUN KIIETKHU. 20.11 21.11 22.11 23.11
JlaGopaTtopnast padota Ne 2 «M3yueHue cTpoeHus
21 KJIETOK pacTEHUM, )KUBOTHBIX, TPHOOB M OaKTepuii 1
10l MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpernaparax
U UX OTICAaHUE»
22 CtpoeHune 3yKapuoTHIECKON KIICTKH. 1 Cam. Cam. Cam. Cam.
23 OOMeH BeIIEeCTB U META00IN3M 1 27.11 28.11 29.11 30.11
24 OOMeH BeIIECTB U META00IN3M 1 Cam. Cam. Cam. Cam.
25 PoTOoCUHTE3. XEMOCHHTES 1 04.12 05.12 06.12 07.12
26 dotocuHTe3. XEMOCHUHTE3 1 Cam. Cam. Cam. Cam.
27 DHepreTudyecknii 0OMeH 1 11.12 12.12 13.12 14.12
28 DOHepreTuyeckuii 0OMeH 1 Cam. Cam. Cam. Cam.
JKu3HeHHBIN INUKIT KICTKHU. JIeJIeHne KIISTKH. 18.12 19.12 20.12 21.12
29 Muros. Jlabopatopnas pabora Ne 3 «Habmonenue 1

MUTO3a B KJICTKaX KOHYMKA KOPCIIKA JIYKa Ha




TOTOBBIX MUKpPOIIpETapaTax»

30 JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH. 1 Cam. Cam. Cam. Cam.
Murtos3.
31 buocunres 6enka. Peakiius MaTpuyHOTO CHHTE3a 1 25.12 26.12 27.12 28.12
32 bruocunTes OGenka. Peakiius MaTpUYHOTO CHHTE3a 1 Cam. Cam. Cam. Cam.
33 Tpancnsmus — 6uocunTtes Oenka 1 15.01 09.01 10.01 11.01
34 Tpancnsmus — 6uocunTtes Oenka 1 Cam. Cam. Cam. Cam.
35 Heknerounsie Gpopmbl )KkU3HH — BUPYCHI 1 22.01 16.01 17.01 18.01
36 Hexknerounsie Gpopmbl 3KU3HH — BUPYCHI 1 Cam. Cam. Cam. Cam.
37 ®opMBbI pa3MHOXKEHHS OPTaHU3MOB 1 29.01 23.01 24.01 25.01
38 @DopMBbI pa3MHOKEHUSI OPTaHU3MOB 1 Cam. Cam. Cam. Cam.
39 Meiio3 1 05.02 30.01 31.01 01.02
40 Meiios 1 Cam. Cam. Cam. Cam.
OO6pazoBaHue U Pa3BUTHE MOJIOBBIX KICTOK. 12.02 06.02 07.02 08.02
41 OmnonotBopenue. JlabopatopHas padota Ne 4 1
«M3ydyeHne cTpoeHUs MOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIpenaparax»
42 O6pazoBaHue 1 pa3BUTHE MOJIOBBIX KIETOK. 1 Cam. Cam. Cam. Cam.
OmnnonoTBOpEHHE.
43 NunuBuayansHOE pa3BUTHE OPraHU3MOB 1 19.02 13.02 14.02 15.02
44 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 1 Cam. Cam. Cam. Cam.
45 I'eneTka — Hayka O HaCJIEICTBEHHOCTH U 1 26.02 20.02 21.02 22.02
W3MEHUYUBOCTH
16 I'eneTnika — Hayka O HaCJIEICTBEHHOCTH U 1 Cam. Cam. Cam. Cam.
W3MEHUYUBOCTH
47 3aKOHOMEPHOCTHU HACJIEOBAHUS TPU3HAKOB. 1 04.03 27.02 28.02 29.02

MOHOFI/I6pI/I,Z[HOC CKpCUINMBAaHUC




48 3aKOHOMEPHOCTHU HaCJIEOBAHUS TPU3HAKOB. Cam. Cam. Cam. Cam.
MoHOTHOPHUAHOE CKpEIIMBaHUE
49 JuruOpuHoe cCKpenmBanue. 3aKOH HE3aBUCUMOTO 11.03 05.03 06.03 07.03
HACJIEI0BaHUs MPU3HAKOB
50 JurubpunHoe CKpenrBanme. 3aKoH He3aBUCUMOTO Cam. Cam. Cam. Cam.
HACJIeIOBaHUs MPU3HAKOB
CuermieHHOe HACJIeI0BaHUE TPU3HAKOB. 18.03 12.03 13.03 14.03
JlabopaTtopnast pabota Ne 5 «3yuenue
51 pe3yJbTaTOB MOHOTUOPUIHOTO U JTUTUOPUTHOTO
CKpENIUBaHUs Y IP030(UITBI HA TOTOBBIX
MHKpOIpenapaTax»
52 CuenyieHHO€e HacleIOBAaHUE TPU3HAKOB. Cam. Cam. Cam. Cam.
53 I'eneruka nona. HacnenoBanue npu3HaAKoB, 01.04 19.03 20.03 21.03
CIICTUICHHBIX C MOJOM
54 I'eneruka nona. HacnenoBanue mpu3HaKoB, Cam. Cam. Cam. Cam.
CIICTUICHHBIX C MOJOM
N3menunBocts. Henacnencrsennas n3MeH4YUBOCTb. 08.04 02.04 03.04 04.04
- JlaGopaTtopHas padota Ne 6. 3ydenue
MO (DUKAITMOHHOW U3MEHYUBOCTH, TIOCTPOCHHUE
BapHaIMOHHOIO PsiJia U BApUAITMOHHON KPUBOM»
56 N3menunBocTh. HenaciencrseHHas N3MEHUYNBOCTD. Cam. Cam. Cam. Cam.
HacnencrBennas usmeHunBocTh. JlaboparopHas 15.04 09.04 10.04 11.04
57 pabota Ne 7. «AHanu3 Mmyrauui y 1po30duisl Ha
TOTOBBIX MUKPOITpEINapaTax»
58 HacnencrBenHas U3MEHUYHUBOCTb. Cam. Cam. Cam. Cam.
5g I'eneTuka yenoBeka 22.04 16.04 17.04 18.04
IIpome:kyTOYHAA aTTEeCTALMS
60 ['enetuka yenoBeka Cam. Cam. Cam. Cam.




61 PezepBHblii ypok. O0o01meHue mno teme 1 26.04 23.04 24.04 25.04
«HacnencTBeHHOCTh U M3BMEHUYMBOCTb OPTraHU3MOBY

62 PezepBHblit ypok. O0o0mmeHue 1Mo Teme 1 Cam. Cam. Cam. Cam.
«HacnencTBeHHOCTh U M3BMEHYMBOCTH OPTraHU3MOBY

63 Cenekius Kak HayKa U MPOIECC 1 06.05 07.05 08.05 02.05

64 Cenekius Kak HayKa U MPOIECC Cam. Cam. Cam. Cam.

65 MeTo1bl ¥ JOCTUKEHHUS CENIEKIMHU PACTEHUN U 1 13.05 14.05 15.05 16.05
YKUBOTHBIX

66 MeTo1bl ¥ JOCTUKEHHUS CENICKIIMN PACTEHUN U 1 Cam. Cam. Cam. Cam.
YKUBOTHBIX

67 buoTtexHonorus kak oTpacib NPOU3BOJACTBA 1 20.05 21.05 22.05 23.05

68 BroTexHOIOTHS KaK 0Tpacib MPOU3BOICTBA 1 Cam. Cam. Cam. Cam.

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

Jara
H3yUYeHus

DBOJIIOLMUS U METO/IbI €€ N3yUEHUs

Wcropus pa3BuTus npeacraBieHuii 00
9BOJIIOLIUU

MukposBonronus

[Momymnsiust Kak >7eMEeHTapHas eIUHUIA
BHJIa ¥ 3BOJIIOITMH. JlaGopaTopHasi paboTa
Ne 1 «CpaBHeHue BUIOB 110
MOP(}OJIOTHIECKOMY KPUTEPHIO)

JIBmxyimue cuiel (31eMeHTapHbIe (PaKTOPHI)
ABOJTIOIIUHT

EcrectBenHbIit 0TOOP U €10 GOPMBI

PesynbTathl 3BOMIONNN:
MPHUCIIOCOOJICHHOCTh OPraHU3MOB U
BH1000pazoBanue. JlabopaTtopHas pabora
Ne 2 «Onucanme npucrnoco6IeHHOCTH
opraHusMa 1 €€ OTHOCUTEIHLHOTO
XapakTepa

HaHpaBJ’IeHI/IH " IIYyTHU MaKpO3BOJIFOIUHN

HeobpaTtumocTs sBoOMIOIINN

10

Hcropus xu3HM Ha 3eMIIe U METOABI €€
U3Y4EHHUS

11

I'umoTe3b! MPOUCXOKIACHUS KU3HU Ha
3emie




12

PazButue xu3Hu Ha 3emMIie MO 3paM U
nepuoJam

13

OCHOBHBIE ATaIlbl 3BOJTIOLUU
PacTUTEIBHOIO U KUBOTHOTO MUDA.
[IpaxTnueckas padota Ne 1 «M3yuenue
HCKOIIA€MBbIX OCTATKOB PacTEHUH U
YKUBOTHBIX B KOJUIEKIIUSX»

14

CoBpeMeHHast CUCTeMa OPraHHYECKOTO
MHUpa

15

DBOJIIOIHS YeTIoBEKa (aHTPOIOTEHE3)

16

JIBrokymiue cuibl ((pakTopsl)
aHTPOIIOTreHe3a

17

OCHOBHBIE CTaJUH 3BOJIIOLIUH YEI0BEKA

18

UYenoBeueckue pachl U MPUPOTHBIE
aJlanTaluy 4eJoBeKa

19

PesepBubIit ypok. O6001IeHIE TIO TEME
«BO3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha
3emiie»

20

DKOIOTHS KaK HayKa

21

Cpenbl 0OUTaHUS U IKOJIOTUYECKUE
(hakTophI

22

AobuoTtudeckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH pacTEeHUI U3 pa3HbIX MECT
oOutanusy. JlaboparopHas padota Ne 4.
«BnusiHME cBeTa Ha pOCT U pa3BUTHE
YEpPEHKOB KOJIeycay

23

buoTtnueckue hakTopsl




DKOJIOTUYECKHUE XapaKTEPUCTUKU
nonymsitun. [Tpaktudeckast padorta Ne 2

24 «[ToACUET IIIOTHOCTH MOMYJISIUUNA Pa3HbIX !
BHUJIOB PAaCTECHHIN»

25 CooOmiecTBa OpraHu3MOB — OHUOIICHO3

26 DKOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) 1
OCHOBHBIE TIOKa3aTENN YKOCUCTEMBI.

27 Okonoruueckue nupamuabl. CBoiicTBa 1
skocucteM. CyKueccus

28 [TpupoHBIE SKOCHCTEMBI 1

29 AHTPOTIOTE€HHBIE IKOCUCTEMBI 1

30 buocdepa — riobanbHas sxocucTeMa 1
3emun

31 3aKOHOMEPHOCTH CYILIECTBOBAHHUS 1
orocdepsl

32 UYenoseuecTBo B Onochepe 3emiaun 1

33 CocymiecTBoBaHHE MIPUPOJIBI U 1
YyelioBeYeCcTBa

34 PesepBubIit ypok. O6001IEHNE TEMBI 1
«Coo0111ecTBa ¥ 3KOJIOTUIYECKHE CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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