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HOACHUTEJIBHASA 3AIINCKA

IIpu pazpaboTke mHporpaMmbl MO OUOJIOTUU TEOPETUYECKYID OCHOBY IS
ompeneNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeameTa
«buonorus» cocraBwiM: KoHuUenrtyaiabHble nonoxeHus PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, COJep)KaHusl, pe3yJbTaToOB OOydYeHHS W
TpeOOBaHUM K YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOIIUX LEAX U
NPUHIMIIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO
oO1ero o6pazoBanust B Poccutickoit deepanivu, a TakKe MOJIOKEHUS O CTielu(puKe
Ouosiornu, €€ 3HAYCHWW B TIO3HAHWM >KUBOM TMPUPOABI U OOECICUCHUU
CYILIECTBOBAHUsI 4esioBedeckoro oomiecTBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTmpeiesieHbl OCHOBHBIE (DYHKITUU TTPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no 6uonorun 1aét npeacTaBiIeHue O Lelsx, 00 001Iel cTpareruu
00y4eHUs, BOCITUTAHUS U PA3BUTHS 00YyJaIOIMMUXCS CPEJACTBAMH yUeOHOT0 IIpeMeTa
«buonorusy, onpeaensieT 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, er0 CTPYKTYPY,
pacripesieyieHue 1o pasjeliaM U TeMaM, PEKOMEHIYeMYIO IOCJIeI0BaTEIbHOCTh
U3y4yeHus y4eOHOro Marepuasia ¢ yIETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€l, JIOTUKM OO0pa3oBaTEIBLHOTO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TMPEIMETHBIM pe3ysibTaraM OOYy4YeHHUS B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JeSTENbHOCTU/YUeOHBIX JCHCTBUN O00Yy4alolMXCsl IO OCBOCHHUIO COJIEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OHOJOruu, Ojarojapss 4emy B Hei
IPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAIIMI JIMYHOCTH, FKOJOTUUECKOTO MBIILIECHHUS, PECTABICHHUI O 3I0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHUEM K OKpYKAIOIIeH TPHUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOTOTUYECKUX TEOPUH, a TaKXKe 3HAHUU O
CTPOCHHH JKUBBIX CUCTEM PA3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH yIENEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJTYYCHHBIX 3HAHWI B TIOBCEAHEBHOM KU3HH ISl PEIICHHS TPUKIIAAHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTHKN HACIEACTBEHHBIX 3a00JEBaHWN YEJIOBEKa, MEIUKO-
F€HETUYECKOr0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUS SKOJIOTHYECKHU LIEIECO00Pa3ZHOTO
MOBEJCHUSI B OKPYXKAIOIIEH NPUPOJHOU CpeJie, aHaIu3a BIUSHUS XO3SMCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCUCTEM.
VYcunenue BHHUMaHUSL K NPUKIAAHOM HAMpaBICHHOCTH Y4eOHOro mpeamera
«buronorus» NpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTICUeHHS YCIOBUM JJIsl PEILICHUS



OJIHOM M3 aKTyalIbHBIX 33Ja4 LIKOJIBHOIO OMOJIOTMYECKOro o0pa3oBaHUs, KOTOPas
npeanoiaraer (GOpMUPOBAHHE Yy OOYHAIOIIUMXCA CIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa30BaHMS 3aHUMAET BAXHOE
mecto. Ona oOecrneunBaer (popMuUpOBaHHE y OOYYaIOLIUXCS MPEACTABICHUA O
HAy4YHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUsA O KUBOM HpHUpoae, €€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3allMd MU 3BOJIIOIMUH, CO3AET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  HpHUPOABL,  (POpMUpOBAHHS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro olpasa
KU3HU, IKOJOTMUECKOr0 MBIIUICHHUS, IEHHOCTHOTO OTHOLIEHUS K dUBOM MpUpoje
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COLUANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun odecrnednBaeT ycioBus JUisi GopMupoBaHUs
WHTEJUICKTYalIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTaBICHUSMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3BaHHbIe TOJOXKEHHS O TMpeAHA3HAYEHUH Y4YEOHOro MpeameTa
«buonorus» coCTaBMWIM OCHOBY /i ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IporpaMMe IO
OMOJIOTHH.

Otb60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUM C
KOTOPBIM OOyuaromuecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYpBI, OINpPEACISIONINE aJeKBAaTHOE TOBEIICHUE
YeJIoBeKa B OKPYJKAIOIIEH NMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco0oe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPhIE CITy:KaT OCHOBOH IJIsi (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[ICHHOCTHBIX ~ OPHUEHTALUAX  JMYHOCTH,  CIIOCOOCTBYIOLUIMX  T'yMaHHU3AlUH
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHE COJEpXaHUs y4yeOHOro Marepuaja B IMpPOrpaMMme I10
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUCHHUS 3HAHUHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIFOLMHU. B COOTBETCTBHHU C 3TUM B CTPYKType yueOHoro npeamera «buosnorus»
BBIJIEJIEHBI CIEAYIOIINE COAepKaTeNbHble TUHUM: «bronorus kak Hayka. MeTobl
HAy4YHOro Mo3HaHus», «KieTka kak Ouosiornyeckas cucteMa», «OpraHu3Mm Kak
Ouonornyeckas cucrema», «Cuctema U MHOrooOpazHe OpraHM4EeCKOro MHpay,
«IBOJIFOLHS KUBOU IPUPOABDY, « IKOCUCTEMBI U IPUCYILIUE UM 3AKOHOMEPHOCTH».



Henp u3ydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS JUIsl TPAMOTHBIX JIEMCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

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

OCBOCHUE OOYYaIONIUMHUCS CHUCTEMBl 3HAHUUA O OHOJIOTHYECKUX TEOpHUAX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUNIOTE3aX, MPaBUIax, CIy>KallUuX OCHOBOM
s GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAy4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AINH, BBIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIICOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHajdu3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, HJACH M TOAXOJOB K HM3YyUYCHHIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATH SBIICHUS OKPYKAIOIIETO
MUpa KMUBOU MPUPObI HA OCHOBAHUY 3HAHUH U OIIbITA, IOJYYEHHBIX IIPU U3yYCHUU
OHOJIOTHH;

dbopMupoBaHue y O0OyYalOlIIMXCS YMEHHMHA WUIIOCTPUPOBATh 3HAUYCHHUE
OMOJOTUYECKUX 3HAHUWA B TMPAKTUYECKOU MESATENBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHHS ATHIECKUX
HOPM TP MPOBEJICHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYpHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOW >KU3HU IS
OLICHKH IIOCJIEICTBUM CBOEU AEATEIIbHOCTU MO OTHOLICHUIO K OKPY’KAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHMA.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aTEIbHBIM yUE€OHBIM MPEIMETOM, BXOMISIINM B
cocTaB npeaMeTHoN obsactu « EcTecTBEHHO-HAayYHbIE IPEAMETHI.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Guoniorun B popMupoBaHUU COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUEe, CTaTUCTUYEecKas o0paboTka
JTAHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3IUUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT uyueHus ouonoruu. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOBL.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHH ), OnochepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE 3SJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKITUN OEIKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
eHTp, cyOctpatHas cneuuduunoctb. Kodepmentsl. Burtamunbl. Otauuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIUu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuabl
(caxapo3a, JaKkTo3a) M TMOJUCaXapuabl (Kpaxmas, TJIMKOT€H, IIeJUTI0JI03a).
buonorunyeckue GpyHKIMH YTIIE€BOIOB.

Jlununael:  Tpurnuuepunsl, Qocomunuasl, crepouAbl. [ 'HIpoPUIBHO-
ruapodoOHble cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yTJI€BOJIOB, OEJIKOB U JIUIUJIOB KaK HICTOUHUKOB SHEPIHUH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
HyKJIeuHOBbIX KUCIOT. Ctpoenne u ¢pyHkuun JAHK. Ctpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHUH.

[utonorus — Hayka o kierke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
ujel u HaKkToB B HAYYHOM MTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kierka kak nienoctHas xuBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak reHernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl MpOKapuoTHYecKo kieTku. Kierounas crenka Oakrepuil. CtpoeHue
ADYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KHUBOTHOW H
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TIIMKOKAIMKC, UX
¢ynkiuu. [nazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHownabl kietkw: OIIC, ammapat ['onbmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOUABl KIETKH: MUTOXOHJAPUH, IUIACTHBL.
[Ipoucxoxaenne MHUTOXOHAPUN M TuIacTUA. Buabl tumactua. HememOpanHbIe
OpraHOUJIbl KJIETKW: PUOOCOMBI, KJIETOUYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KTyTUKH. OYHKIIUU OPTaHOUIOB KJIETKU. BKiIroueHus.

SAnpo — perynsatopHbiii eHTp kiaeTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Jnarpammel: «PacripeenieHne XuMUYECKUX 3JIEMEHTOB B HEKHUBOU IPUPOJIE,
«PacmpenienieHrne XMMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHe MOJICKYIIbI OElIKay,
«Ctpoenne pepmentay», «Hykneunossie kuciaotel. JJHK», «CTpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKNW», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHE paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHUYECKON KIIETKNY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE MJiA MPOBEICHHUS
HAOMIOJICHNUN, W3MEpPEHUM, SKCIEPUMEHTOB, MHKPOMpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIIIa3bl WK KaTaasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJi MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HxX
ONMCAHUE».

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIlIecTB, WM MeTa0oIn3M. ACCUMUISAINS (TUTACTHYECKUM OOMEH) U
JUCCUMWIISIIUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

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

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKkTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCUHTE3A ISl KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeipl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTHU Y KyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
bpoxenue m ero Buabl. KucimopogHoe OKHCIEHHE, WU KIETOYHOE [bIXaHUE.
OxucnutensHoe pochopumpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetndeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoiicTBa. Tpanckpumius — matpuunblii cuaTe3 PHK. Tpancnsius — 6uocunTtes
Oenka. Otambl TpaHchsuuu. KoawpoBanuwe amuHOKUCIOT. Pomb pumbocom B
OouocunHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKM3HEHHOrO IIMKJIa BHPYCOB.
bakrepuodarn. bonesHm pacreHuid, KUBOTHBIX U YEJIOBEKA, BBHI3IBACMBIC
Bupycamu. Bupyc ummynonepuuura yenoreka (BUY) — Bo3zdoyautens CIIN/a.



OO0OpaTtHast ~ TpaHCKpUNIUMs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersi: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuit oOMen», «Ximoporiacty, «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHay, «CuHTe3 Oenkay, « eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukauus JHK».

O6opynoBanue: Moaenu-antmukanuu «Ynpoenne [IHK u Tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Ipomecchl, mpotekaronue B uHTepdasze. Pernmukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmonaHBIA W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHUJIBI.
[{uTosOrMUECKNEe OCHOBBI Pa3MHOXEHHUS U  MHIWBUAYAJIBLHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

dopMbI pa3MHOKEHHSI OPTaHU3MOB: OecIoyioe U MmoyioBoe. Bubl Oecronoro
Pa3MHOXXEHUS: JE€JEHUE HaJBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpraHW3MOB, €r0 3HAYEHUE JJIS1 CETEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B wmenosze. KpoccuHroep. buonornyeckuii CMbICT |
3HAYEHHUE MEHo03a.

['ameTtorenes — mporecc 0Opa30BaHWsA TOJOBBIX KIETOK y IKHUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (crnepmMaTo30ui, SAWIEKIETKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHS SUIEKIETOK H crepmMaTo3ouioB. OIIoI0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(oMOpuoreHe3). DTanbl IMOPUOHAIBHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOyieHne, TacTpyisnus, opraHoreHes. I[locTomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIUYMHOuYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3LIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus HK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsAsmoe pa3BuTHe», «['aMeToreHe3 y MiaeKONUTAIIUX U
YenoBeKka», «OCHOBHBIE CTalU OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOTI, MUKpOTIpENnapaThbl «CriepMaTo30U bl
MJIEKOTTUTAIOLIETO», «SMIeKneTka MieKkonuTaromero», «Kapuokuues B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-almuiukanus «JlegeHue KIeTku», MOJEeNb
JIHK, monens meTadasHON XPOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 3. «HaGmromenwe mMuTo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nurosoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiag poccHMUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
UUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUI). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MoHorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpasust THOPUAOB MEPBOTO
nokosieHus1. [IpaBuiio JOMUHUpOBaHUs. 3aKOH pacIleIUIeHHs TPU3HaKoB. [ 'unoTe3a
yuCTOTHI raMeT. [1oyiHOE 1 HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckne - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanmzupyroniee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPECIICHNS TEHOTHIIA OCOOM.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HaCJIeIOBaHUIO F'eHOB. Hapyllienue cuerieHrst reHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAEieHUuEe Mmojia. AyTOCOMBI U MOJIOBBIE
xpoMocombl. ['omorametrHsle W rereporaMeTHble OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CIEIJIEHHBIX C IMOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOANGUKAIIMOHHON U3MEHUUBOCTH. BapuaimoHHsIi psij ¥ BapualmoOHHasi KpuBasi.
Hopma peakunn npusnaka. KoamyecTBEHHbIE M KAYECTBEHHBIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpolecCc — OCHOBA KOMOWMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHasi u3MeHYUBOCTh. Kinaccudukanusi MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHbie (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSA0B B HAcIeACTBEHHOM n3MenunBocty H. . BaBuiona.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIoBeKa: F'eHeaJIOrnUeCKuid, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TEHE THYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UKCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnenctBeHHble 3a0o0eBaHUsl 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEIpacroiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M TreHepaTuBHble MyTaluu. CTBOJNIOBBIE KIETKH. [IpuHIUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPMIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIAMIIMHCKOM
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUHN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabnu1el u cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTeHEeTUYEeCKas
OCHOBa», «3aKOH pacUICIVIEHUS U €ro HIUTOT€HETHYECKasi OCHOBaY, «3aKOH YUCTOTHI
rame», «lurubpugHoe ckpenmuBanuey, « [ luronorndeckne 0CHOBBI TUTHOPUTHOTO
CKpemuBaHusy, «Meno3y, «BzaumMoaencTBUE ajieIbHBIX TE€HOBY, «l €HEeTHYECKHe
KapThl PACTEHUI, KUBOTHBIX U 4YelloBeKa», «['eHeTuka mnomnay, «3aKOHOMEPHOCTH
HACJIEIOBaHUs, CLEIUIEHHOrO € Mojom», «KapuoTumbl 4enoBeka M >KMBOTHBIXY,
«Bunpel mameHunBocTH», «MoaudukalmoHHas H3MEHUUBOCTHY, «HacnemoBanue
pesyc-dakropa», «I'eHeTnka rpymnm KpoBuy», «MyTarmoHHass N3MEHUYUBOCTHY.

O6opynoBanue: Monaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henonnoe nomunupoBanue», «urnbpugnoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOII U MUKporipenapaT «Jpo3oduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIUBAHMS Y JPO30(HIIBI HA TOTOBBIX MUKPOIIPEIApATaAX».

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOCHUE BApUALIMOHHOIO psiia ¥ BApUALIMOHHOU KPUBOMY.

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

[Ipaktuueckass pabora Ne 2. «CocTaBieHuWe U aHaIU3 POJIOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHHe CEJEKIMH U TOMECTHKALIUS.
VYyenue H. U. BaBunoBa o ieHTpax MpoUCX0OXKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, LITAMM.

CoBpeMeHHBbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEeJICKIIMU pPACTeHM U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpenBanue — HUHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHes3 u nojiyueHue
HOJIMIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpHUs. OTalbl
co3nanust pexkomOuHanTHOW JIHK wu TpaHcreHnelx opranu3moB. KieTtouHas
uHxkeHepus. Kiierounble KyiabTypbl. MUKPOKIOHAJIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKoJIOTMYeCKHe M JdTHdeckue  mpoodnembl. [MO  —  TreHeTHYecKd
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

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

Tabmutet u cxembl: kapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJIbTYPHBIX pacTeHuit», «[lopoabl qoMalmHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacteHuity, «OtnanéHnas ruopuausanus», «Padorel akagemuka M. @. MBanosay,
«llonmummonaus», «OOBEeKThl OuOTEXHOJNOTUW», «KileTouHble KynabTYypbl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOOB M KOPHETIIIONOB AUKUX (POPM U KYIbTYpPHBIX
COpTOB pacTeHul, repoapuit «CenbCKOX03IMUCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcuss «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CEJIEKIMU pPACTeHUH U
YKABOTHBIX (Ha CEJICKIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATEAbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOpPaTOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpennochliKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOUMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa ABOJONUHU. [lasieoOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJlEOHTOJIOTUYECKOM JIETONUCH, TEPEeXOaHble (HOPMEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M Pa3jIU4Msi 3MOPHOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pPyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MYyTeH Yy BCexX
OpraHU3MOB.

OpomonmonHas Teopus Y. JlapBuHa. Ilpennochuiku BO3HUKHOBEHHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunterndeckas teopusi sBosironinu (CTI) u e€ oCHOBHBIE MOJIOKEHUS.

Mukposomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakToOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M IpEud
reHoB. M3oas1us U Murpamnusi.

EcrectBennsiit orbop — HampaBisoomui (akTop SBOIOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
IPUCTIOCOOJIEHNH Y OpTaHu3MOB. ApOMOP( O3Bl U UN0ATATTAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BU1000pa30oBaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHM:  (puieTHYecKas, IUBEpreHTHAs,
KOHBEPTEHTHasI, mapajuienbHas. HeoOpaTuMOCTh 3BOJTIOIHH.

[IpoucxoxkaeHue OoT HecleuHalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs pagudalys.

JdeMoHCcTpanum:

[Moptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mroiuiep, A. H. CeBepiios.



Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apobllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI  3a
cymectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHHID,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «[lomysanumy, «MyTauuoHHas

U3MEHUYUBOCTHY», «Apomopdo3bl», «amoamantanum», «OO0mas aereHeparus»,
«/IBmkymue cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPTraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUE.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op TUIONIOB M CeMsiH, KoJuieKiusa «[IpumMepsl 3alIUTHBIX TPUCITOCOOJICHUN Y
KUBOTHBIX», MOjeinb «OCHOBHBIC HAMpPaBJIEHUS JBOJIOIUNY», O0BEMHAS MOJEIb
«CTpoeHHUE TOJOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «®DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenp ammiukanua «llepekpéct
XpOMOCOMY», BIIa)KHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKNY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTEEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHblE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BoMoMU. HauanbHble 3Tamnsl
ouonornueckoit sBosronuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W KX HBOJIIOLMUS.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickass d3pbl. [laneo3oiickas 3pa U €€ mnepuoabl: KEeMOPHUHCKHIA,
OPAOBUKCKHM, CHITYPUICKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, FOPCKUI, METOBOM.

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

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Tarllbl
HBOJIIOIIUU PACTUTEIBHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTCHUU W
XKUBOTHBIX. [l0siBIIEHNE, paCUBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMroIuU. OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHui o
IIPOUCXOXKIACHNN YeJIoBeKa. Mertonbl u3ydeHus aHTpornoreHe3a. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CHUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacineactBeHHas U3MEHYMBOCTD
U ecTeCTBEHHBIM 0TOOp. OOIIecTBEHHBI 00pa3 KHU3HHU, M3TOTOBJICHUE OpPYAUil
TpYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIH U BETBU SBOJIOLMHU YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuM, YemoBek
pa3ymubIil. Haxonku ucCKOmaeMbIX OCTATKOB, BpEMsI CYHIECTBOBaHUS, OO0JAacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAsS
(eBpasmiickasi),  Herpo-aBCTpajJiougHasi  (3KBaTOpHaJIbHAs]),  MOHTOJIOHMIHAS
(a3maTcko-amMepukaHckas).  YUepTbl  MPHUCHOCOOJIGHHOCTH  MpEACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYHIECTBOBaHUSA. EAMHCTBO 4enoOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: «Bo3uukHoBeHue CosHEYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKAa W YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHeumue moan», «llpeBHue mroam», «llepsbie
COBPEMEHHBIE JTI0N», «HeI0BeUeCKHe pach».

O6GopynoBanue:  Mymspku  «I[Ipoucxoxiaenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pakeHHsT KAMEHHBIX OpYyIUH NEepBOOBITHOTO 4YelOBeKa (KaMHU-YOMIIEPH,
pybmma, ckpebna), TreoxXpoHOJOrHYeckas TaOnuma, KOJUICKIUsa «DopMbl
COXPAHHOCTH MCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTtuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
HAyYHBIA UM KpaeBEIUECKUN My3€eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3aJaud U pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOpPTaHU3MEHHAs.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHYECKHME M AaHTPOIOTeHHble. JlefcTBHE 3KOJIOrMYECKUX
(hakTOpOB HAa OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busibl 0MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XHUIHUYECTBO, cUMOM0O3 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJICOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OHMOTHMYECKUX B3aMMOJIEUCTBHI JUIsl CYIIECTBOBAHWS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuuu. OCHOBHBIE MOKa3aTelu
HOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ peryssius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabnmuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy, «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YHCJICHHOCTHU NOMYJISIUuU HHGY30puu-Tyhenbkny, «Ilumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonoruiueckue 0COOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUS.

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

[Ipaktrueckas padora Ne 2. «[loacu€T mMIOTHOCTH MOMYJIALIMN Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHI0Bas,
OpOCTpaHCTBEHHas, Tpoduueckas (muimenasi). Bunbl-momuHanTbl. CBsI3M B
ouoreHose.

Dkonornyeckne cucteMbl (3kocucTembl). llonsitTue 00 »3KocucTeMe H
ouoreoneHoze. DyHKIMOHAJIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOJIYIECHTHI,
KOHCYMEHTBI, peaylUeHThl. KpyroBopoT BEIIECTB U MOTOK 3HEPIHMHU B HKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH d3KocucTeMBbI. [TunieBrie nienu u cetu. OCHOBHBIE
MIOKAa3aTesld 3KOCHCTEMBbI: OHoMacca, MPOAYKLUSA. OKOJIOTMYECKHE MHPaMHUJIbIL:



NPOAYKUUHU, YHUCIECHHOCTH, Oumomacchl. CBOHCTBa 3SKOCUCTEM: YCTOMYUBOCTD,
camoperymsiuus, pazputue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCHUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOTO
WM [IAPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOreHHbIE ~ DKOCUCTEMBIL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouochepe. I'panunpl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero Qgynkuuu. OcobeHHOocTH OHOcPephl Kak
riobasbHOM 3KocucTeMbl. [[MHaMuyeckoe paBHOBecHEe M OOpaTHas CBSA3b B
o6uocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUYECKHE IIUKIIbI 3JIEMEHTOB (yriepoaa,
azora). 3oHaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nobanbHbIe KOJIOTHYECKIE TPOOJIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaKk OCHOBa ycroilunmBoctH Ouocdepsl. OCHOBa palMOHATBLHOTO YIPABICHUS
IPUPOJHBIMU PECYypcaMu U MX UCIOJIb30BaHuE. JlocTuKeHUs: OMOJOTUU U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabnuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenu nutanus», «IKOJIOTHUYECKAS] THUPAMHIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay», « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3/ICVCTBUS HA MPUPOAY», « BaxkHENIINE HICTOYHUKH 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX BOa», «llouBa — BakHelas cocTaBisromias Ouochepsn»,
«®DakTopel  gerpamanuu  mouB»,  «llapHukoBeiii  addexT»,  «DakTOpHI
PaAMOAaKTHBHOTO 3arps3HeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps,
«Kpyrosoport yriepona B 6uochepe», «KpyroBopoT azoTa B IpUpoIie».

O6opynoBanue: Mojaenb-amIukanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cOO0IIECTBaY, KoJieKiun «buorieHosy», «Bpeaurenn BaxxHEHIINX
CENbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuul M KOJUICKIIUY PACTCHUNA 1 )KUBOTHBIX,
IpUHAJIeXKAIINE K Pa3HBIM SKOJIOTHUYECKUM TpyInnaM ogHoro Buaa, KpacHas kHura
Poccuiickoit  ®enepauuu, H300paKEHUS OXpPAaHSIEMBIX BUIOB pAaCTCHHU U
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
bBNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JTMYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIIUE COCTABIISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAMM K OOy4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTUE BHYTPEHHUX YOCXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYUE OSKOJOTHMYECKOTO IPAaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYEOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULUMM JIMYHOCTH, MaTPUOTU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyAa U CTapIIeMy IOKOJICHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITAa AEATEIBHOCTH B MPOIECCE Peaanu3alud OCHOBHBIX HANPAaBICHUMN
BOCIUTATEILHON JESITETbHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEHN, YBAXKEHHE 3aKOHA
Y MPAaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX ¢ T[O3HABATENIbHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCXKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoi, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IPOILIOE M HACTOSILEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUH 3aKOHOB
PUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAUECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy HS:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
NUTaHue, COOJI0ICHIE TUTUEHUYECKUX TIPaBUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hDU3UYECKOMY U
NCUXHUYECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIYEK (YyHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud € Pean30BBIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKHM HUX BO3MOXHBIX TOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOT UM 3HAHUS
U YMEHHMS TpU PEIICHUH TMpoOJIeM, CBSI3aHHBIX C  PalMOHAIbHBIM
OPUPOJONOJIH30BAHNEM  (COONIOJIEHHE  TpaBWJ  TOBEACHUS B  NIPUPOJE,
HAIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DKOCUCTEMAaX, OXpaHy BHJOB,
aKocHucTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTrHO3UPOBATh HEOIArONpHUSATHBIE HKOJOTMYECKHE IMOCIEICTBHS
NPEINPUHUMAEMBIX NEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILIJICHUS, SKOJIOTMYECKOU KYJIbTYPBIL,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKOU HaIIPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM ¥ COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTHU K YYAaCTHIO B IIPAKTUYECKOU AEATEILHOCTH IKOJIOTNYECKON
HaIIpaBJIICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAjoOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl Kak CpelICcTBa
B3aMMOJICMCTBUS MEXAY JIFOAbMU U ITIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUN PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, CO3JaHUU LIEJTOCTHOIO
Npe/ICTaBleHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YeJIOBEKa U
oOmecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIIeHUU NpodsieM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTHU JJIsI COBPEMEHHOW IMBUIIM3AIIMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  pelaTh  pecypcHble  MpOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX SKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMYHMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTU OOyYarommxcs, GOpMHpPYyEeMOi
P U3y4eHUU OMOJIOTUH;

[IOHUMAaHUE CYLIHOCTH METONOB IIO3HAHUSA, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJTy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOIIETO MHPA M MPOUCXOISINX B HEM M3MECHECHHH,
yMEHHE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
UMEIOLIUXCS JAHHBIX C LEIIBI0 ITOTYy4Y€HUs JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJIOTHYECKHE 3HAHUS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYILECTBISATH
[IPOEKTHYO U UCCIIEI0BATEIILCKYIO NEATEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE;



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

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOro mpeameTa «buosorus»
BKITFOYAIOT: 3HAYMMBIEC 11  (OPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXTUCIUIUIMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIE TOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpPa M CHCHU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
UCClIeI0BaHre, HAOII0IeHUE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCATbHBIE
yuyeOHbIC JCHCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, pETYJSATHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBLHOM
KOMIIETEHIIMA  OOYYaOIIUXCSA, CIOCOOHOCTh  OOYYaOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHYCCKUE 3HAHUS ¥ YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOM M COITUAIBHON MTPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHus JOJKHBI OTPaXKaTh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AeUCTBUAMM:

1) 6a30Bble JJOrHYeCKHe JIeiiCTBHS:

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

UCIIOJIb30BaTh TPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(aHayIM3a, CHHTE3a, CpaBHEHUS, KilacCU(pUKAIUU, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHSATHUSIMU);

OTpENEeNsITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3YJIbTATHI ICSITENIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TOHITHUS JJIA OObsICHEHUSI (DAKTOB W SIBICHUIA
YKWBOW IIPUPOJIBIL;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA IS TTPEICTABICHUS CYIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJA, BBISIBICHHBIX B PA3JHYHBIX WH()OPMAITMOHHBIX
HMCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3a71a4, IPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPHpETaldH, NPeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YIeOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJeTh HAYYHOW TEPMHUHOJOTHECH,
KJTIOYEBBIMU TTOHITUSIMHU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NESTEIHbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTyMEHTHI JIs I0Ka3aTeJIbCTBA CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMANHH (TEKCTE Y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSPHOW JHUTEepaTtype, OWOIOTHYECKUX CJIOBApAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHANMM3UPOBATH
HHOOPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3ampPOChl U MPUMEHSTh PA3IUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckod MHpOpMaLUU, HEOOXOAUMON JIsl BHITIOJHEHUS! y4eOHBIX
3azay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oouonornyeckoil UHPpopMaluu (cXeMbl, rpaduKH, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiorndueckoi umHMOpMaLMEl: TPUMEHITh XUMHUYECKHe, (Quznueckue u
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (HOpMYsbl, ab0OpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBa
HaTJIATHOCTH;

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

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU TO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS Tpe/jiaraeMon
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN APYTHX yYACTHUKOB
JUanora i JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHL;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEeHUs IPYTUX JIOACH, MPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U pelIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NIPUMEHEHHS TPYNIOBBIX (POPM B3aUMOJICHCTBUS TP PEIICHNN YIeOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKECHUIO: COCTABJAThH IUIAH JICUCTBUU,



pacupenensaTh poJd ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

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

npeasiaraTb HOBBIE TIPOEKTHI, OIEHHUBATh WACU C TO3UIMU HOBHU3HHBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHWUS JUIsl BBISBICHUS MpoOjeM M UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYyAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICCTBUSIX W MOCTYIKaX MO OTHOIICHHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Opa30BaTEIbHOM
NEATeIIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPENOUYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBHIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU sl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOT'O pELICHUS;

YMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHICHUS MO0 HUX
CHUKEHHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



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 IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBbTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOYAIOT cnenuuyeckue s yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, MHTEPIIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTU MO TMOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CHUTYyallMsAX, a TakKKe B peallbHbIX
KU3HEHHBIX CHUTYyallusAX, CBA3aHHBIX ¢ Ouojoruei. B mporpamme mnpeamMeTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAAE POCCUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (PYHKIIMOHATIBLHON
IPAaMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpBhIBaTh COJEp)KAHHE OMOJOTHYECKHX TEPMHUHOB W TOHSTHIA:
KU3Hb, KJIETKa, OPraHu3M, MeTa0o13M (0OMEH BEIECTB U MPEBPAICHUE YHEPTUN),
romMeoctad (CamMOperyisiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHAs JIOTMa MOJIEKYJIApHOW Ouonorum), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOKACHUS KyIbTypHbIX pacTeHui H. . BaBuiosa), onpenensite rpaHUIlbl UX
IPUMEHHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SBICHUW, OPraHU3alMsl U IMPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE THITOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIENYEeMbIMH BEIMYMHAMH, OOBSICHEHHE TIONYyYECHHBIX PE3YyIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHoOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BEILECTB W IMPEBpAlICHUs] PHEPIruu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOIO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHIAUBUAYAILHOTO pa3BUTHS  OpraHW3Ma
(OHTOTEHE3);

YMECHHE TPUMEHSTH IMOTYYCHHBIC 3HAHUSA I OOBSCHEHUS OHMOIOTHYCCKUX
IIPOLIECCOB U SIBJIICHUH, JJIsl NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJpl0 oOecriedeHHsi O€30MaCHOCTU CBOETrO 3/I0POBbsl M 370POBbS
OKPYXAaIOLIUX JII0eH, COOMI0IEHUSs HOPM IPAMOTHOI'O MOBEICHUS B OKpYKarollei
NPUPOTHON Cpeae, MOHMMAaHWE HEOOXOIUMOCTH WCIIONB30BaHUS JOCTHKCHUH
COBPEMEHHOMU ounonornu " OMOTEXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE peliaTh OJJIEMEHTapHbIe TeHETHYECKHe 3aJadyd Ha MOHO- W
TUTHOPUAHOE CKpEIIMBaHUE, CLEIUIEHHOE HaclieJOBaHUE, COCTaBJISATh CXEMBbI
MOHOTHOPHUTHOTO CKpCUIUBAHMS IS TpEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpPTraHU3MOB;

YMEHHE BBIMIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COOJIONATH
npaBuia pu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HUH(POPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIONIYI0O TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMaIUU, HAyYHO-TIOMYJISpHbIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOIOTrHYECKY0 MHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHHBIN armapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» 6 11
Kaacce TOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHMS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUSA, O BKJIAAEC POCCHUUCKHUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAITBHOU
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MOy, TEHO(POH, DSBOJIONMUSA, NIBIKYIIHNE CHIIBI ((PaKTOphl) IBOIIOINH,
IPHUCTIOCOOJIEHHOCTh OPTaHW3MOB, BHUIA000pa30BaHUE, SKOJOTHYECKHUE (PAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIeMd  MUTaHUS,
JKOJIOTHYECKas mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsI DBOJIOIHH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K. M. bspa, uepenoBaHus TJIaBHBIX HANpaBlIEHUU U
myteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. U. Bepnanckoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJ€Th METOJaMU HayYHOT'O TTO3HAHUS B OMOJIOTHU: HAOIIOEHUE U
OIMCAHKME JKUBBIX CHUCTEM, IMPOIECCOB U SIBICHHMA, OpraHWU3alMs W IPOBEICHHE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBIIKEHUE THITOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEXIYy HCCICIYEMbIMH BEJIMYMHAMH, OOBSICHECHHE TIOJYyYCHHBIX PE3YyIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JICJIaTh BBIBOJIBI
Ha OCHOBaHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUJOB, TMOMYJSALHA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIeHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACJECICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHuW3MbI, IEepeHOca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAaxX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHWOTCOXUMHUYCCKHX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U SBJICHUM, /ISl IPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU
KU3HA C LEJpl0 oOecreyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIF0/IeH, COOMI0/IEHNs HOPM IPaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
NPUPOJHON Cpelle, MOHHMMaHUE HEOOXOJWMOCTH HCIOIB30BAHUS TOCTHXKECHHIM
COBPEMEHHOW OMOJIOTUH ISl PallUOHATBHOTO TPUPOIOTIOIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITH CXEMBI
MEpEeHOCa BEIIECTB U SHEPTUM B IKOCUCTEMax (LI€NU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYeCKue padoThl, COOIIOIATH
IpaBWIIa MpU padoTe ¢ yI4eOHBIM U 1a00pPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUsA, BKIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMY IS PHBIC
MaTepHualbl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBICE M YCTHBIE COOOIICHUS,
00001mast OMoOrNYecKy0 WH(POpPMaAINUI0 W3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHSITUNUHBIN arnapat OUOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 b 2 :
MONOTHA KAk Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBbIe cuCcTeMBI U MX OpraHu3aIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHUYECKUH COCTAB M CTPOEHUE KIIETKH 8 0.5 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 0.5
HSHEACHTEILHOCTD IUICTRH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 0.5 15
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
S3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 15 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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIIOIMOHHAS OMOJIOTHS 9 0.5 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuoreka [IOK
2 9 0.5 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL 1 OKpyNatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 0.5 bubmorexa IOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 15 2.5

I[TPOTPAMME



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 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Konrpoiasbubie | IlpakTHyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA JKUBOU TPUPO/IBI.
5 [IpakTnueckas padora Ne 1 1 05 bubnuoreka [IOK
«Mcnonp30BaHNe pA3TMYHBIX METOIOB MPHU ' https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKHX OOBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bubnuoreka [IOK
HU3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KiIeTKH. Boja u 1 bubnuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bubmuoreka [JOK
5 b .C 0 1
SATIH, LOCTAR 1 GTPOCHILS DOIKOB https://m.edso0.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
6 «M3yueHne KaTaTuTUYECKOM aKTUBHOCTH 1 0.5 bubmmorexa [JOK
¥4 ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpuMepe aMuiIa3bl WIH
KaTasas3bl)»
bu6mmoreka [JOK
7 I 1
Yritepozet. Jlurm et https://m.eds00.ru/863e6870
8 Hyxneunnossie kucnotsl. AT® 1 0.5 bubmiorexa LIOK

https://m.edso0.ru/863e6d5¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9
Kiterounas teopust https://m.edso0.ru/863e6e88
10 KiteTka kak 1eJI0CTHAs )KUBas CHCTEMa
CrtpoeHnune 3yKapuoTHYECKON KIIETKH.
JlaGopaTopnas padora Ne 2 «M3yueHue
Patopra p . . bubmmoreka [{OK
CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX,
= rpu0OB U OaKTEPUM 0] MUKPOCKOIIOM Ha 05 hitps://m. eds00. /86326710
p P a P https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OIICAHUE
bu6moreka [IOK
12 06 0
MCH BEHLECTS HIH METADOITHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 O} . X
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 DHepretiieckiii 00men https://m.edso0.ru/863e7aae
KuszHeHHbIN IMKI KISTKU. [{enenue
KJeTku. Muto3. JIlaboparopnast padora Ne 3
15 «HabGnrogeHre MuTo3a B KJIIETKaX KOHYHKA 0.5 bubmorexa HOK
g ' https://m.edso0.ru/863e7dc4
KOpeEIIKa JIyKa Ha TOTOBBIX
MHKpOIIperapaTax»
16 buocunTes 6enka. Peakuus MmaTpuyHOTO 05 bubmuoreka [JOK
CHHTE3a ' https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 T —0 0 1
PATCIBI HOCHHTES beya https://m.eds00.ru/863e796e
bu6mmoreka [JOK
18 Hexnerounslie (hopMbl )KU3HU — BUPYCHI httos://m.eds0o.ru/86367540
bu6nmoreka [JOK
19 @opMBI pa3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meiios https://m.edso0.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. JlabopaTopHas pabora 05 bubnuorexa [JOK
Ne 4 «M3yuyeHue cTpoeHus MOJIOBBIX KIETOK https://m.edso0.ru/863e81b6
Ha TOTOBBIX MUKPOTIpETapaTax»

22 NuuBuayanbHOE pa3BUTHE OPraHU3MOB brbmmorexa [OK

https://m.edso0.ru/863e8436

23 I'eHeTnka — Hayka 0 HaCIEICTBEHHOCTH U bubmuorexa [JOK
W3MEHYHBOCTHU https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBAHUS bu6moreka [IOK
MpU3HAKOB. MOHOTUOPUIHOE CKpEIIBaHHE https://m.edso0.ru/863e8878

o5 JlurnOpuHOE CKpeIrBaHue. 3aKOH bubnuoreka [IOK
HE3aBUCHUMOI0 HACJIEAOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.

JlaGopaTtopnas padota Ne 5 «M3yueHue
26 pe3yn11))TaTI;B MopHorI/I6pHI[Horo IZq 0.5 bubmorexa HOK
https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIbI
Ha TOTOBBIX MUKpPOIIPENapaTax»

97 I'enetuka noma. HacnemoBanve mpu3HaKoB, bubmuoreka [JOK
CLEIUIEHHEBIX C IOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencrsennas
n3MeHUnBOCTb. JlabopatopHas padota Ne 6.

)8 N3yuenne Moan(puKamoHHON 05 bubnuoreka [IOK

U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO psfia U BapUALMOHHOU
KpHUBOW»

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnenctBeHHast HN3MEHUYHUBOCTD.

29 Jlaboparopuas padota Ne 7. «AHanu3 1 05 bubnuorexa [JOK
MYyTalyi y qpo30(HIbl HA TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOTIperiapaTax»

bu6mmoreka [{OK
r 1 :

30 cHeTiia qeroBera 05 https://m.eds00.ru/863e8d78
PesepBubIit ypok. O60011€HNE TIO TEME

31 «HacnencTBeHHOCTh U H3MEHYUBOCTh 1
OpPTaHU3MOB»

bu6mmoreka [IOK
32 C 1
CACKIIA Kax Hayka 1 fiponece https://m.eds00.ru/863e9214

33 MeTobl M TOCTHXKEHUS CETICKITUT 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHonorus Kak oTpaciab IPOU3BOACTBA 1 Bubnmorexa [JOK

P p A https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 15 5

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUs 1 bubmorexa HOK
1 A v https://m.edsoo.ru/863ea20e
9 Hcropus pasBuTHs NpeacTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKPOIBOITIOHHA https://m.edsoo.ru/863e9cle
[omynsius kak seMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIIHH.
4 HL;60 IE-IITO HIiUI a6ota JL\; 1 1 0.5 bubmorexa LIOK
PaTOpHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyimue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) FBOJTIOLUH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 E 0 1
CTCCTBEHHbII OTOOP M €ro opMe! https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MIPUCIIOCOOIEHHOCTh OPraHU3MOB U
BUJ000pa3oBanue. JlabopatopHas bubnuoreka [IOK
7 1 0.5
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCTIOCOOICHHOCTH OpraHu3Ma 1
€€ OTHOCHTEIBHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie u

10 i 0.5
METO/1bI €€ U3Y4YEHUS
11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie 1o 3pam bubnuoreka [JOK
U IEPHOIaM https://m.edsoo.ru/863ea6be
OCHOBHBI€ ATaIbI 3BOJTIOIUU
PacTUTENBHOTO U KUBOTHOTO MUDA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [JOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrtema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubnuorexa [JOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuitbl (hakTopsbl) bubnuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa
18 Yenosedeckue pacsl U IPUPOJHBIE bubnuoreka [IOK
ajanTaluy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HHUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJIorus Kak HayKa



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

Cpenbl 0OUTaHUS U SKOJOTHYECKUE

bubmuoreka [JOK

A (haxTOpEL https://m.eds00.ru/863eafec
AbGunotnueckue GakTOpsI.
Jlaboparopuas pabota Ne 3.
<<M0p(bOjIOFI/I‘-IeCKI/I€ O0COOCHHOCTHU BuGmrorexa [OK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBeTta Ha pOCT U
pPa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK
23 buotirieckie pakToph https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyssinud. [IpakTudeckas pabora
24 Ne 2 «[Toacuér mioTHOCTH 0.5
TOMYJISIIMA pa3HBIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN
97 3KOCUCTEMBI. DKOJIOTUYECKUE bubmuoreka [JOK
nupaMu/ibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 IIpupoansle 3KOCHCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — riodanbHas bubnuorexa [IOK

3KOCHCTEMA 3EMITH

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBubiit ypok. O600meHIE

34 tembl «Coo0riecTBa u 1 0.5
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJJMYECTBO YACOB I1O 34 1 25

[TPOI'PAMME



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




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

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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