


HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY MJIS
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBwiIM: KoOHUeNtyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIEH, COAEpKaHMs, pPE3YJbTaToB OOy4YEeHHS U
TpeOOBaHUIA K YPOBHIO TTOJITOTOBKHU BBIITYCKHHUKOB, TIOJIOKCHHS 00 OOIIMX LEIAX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takke TOJOXKEHUS O
cnenupurke Onosornu, €€ 3HaYCHUN B MMO3HAHUU YKUBOUW MPUPOILI U 00ECIICUCHUN
CYILECTBOBAaHMS YeloBeYecKoro odimiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonormu ma€T TpeACTaBlIeHHWEe O IemsIX, 00 oOmiei
CTpaTeruu OOYyYCHHWs, BOCHHUTAHUS W PAa3BUTHA OOYYAIOIIMXCS CPEACTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHYEMYIO TOCJIEI0BATENbHOCTh U3yUEHUsI YYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKA 00pa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmve mo Ouomorum TakXKe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM ¥ TPEIMETHBIM pPe3yJIbTaTam
oOyuyeHus B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbLHOU
JeSATENbHOCTH/YUeOHBIX JCHCTBUNM OOYYaIOIIUXCSA IO OCBOCHHUIO COJIEPKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6uonoruu (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPHUHIMI TTPEEMCTBEHHOCTH B HW3y4YeHWM OWONOruu, Onaromaps 4YemMy B HEH
IPOCMATPUBAETCS HAMNpPaBICHHOCTh HAa pa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUpOBaHMEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, IIEHHOCTHBIX
OpPUEHTALNI JINYHOCTH, SKOJIOTHUECKOTO MBIIIIEHUS, IPEICTABICHUI O 310pOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHHWEM K OKpYy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TaKkKe 3HaHUM O
CTPOEHUU JKUBBIX CUCTEM PA3HOTO PAHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJOTMH yJE€JIE€HO BHUMAHHUE HCIOIb30BAHUIO
TIOJTYYCHHBIX 3HAHWI B TTOBCEAHEBHOM XU3HHM IS PEIICHHS MPUKIAIHBIX 3a7a4, B
TOM dYHCIIe: MPO(UIAKTUKU HACIEACTBEHHBIX 3a00JE€BAaHUI YEIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTUYECKHU
1EeIecOo00pa3HOro TMOBEIEHUS B OKpPYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BIUSHUS XO3SHUCTBEHHON NESITEILHOCTH YEJIOBEKa HAa COCTOSIHHE MPUPOIHBIX U
HCKYCCTBEHHBIX KOCHCTEM. Y CUJICHHE BHUMAHUS K IPUKJIATHON HAMPaBIEHHOCTH
ydueOHOro npeaMera «bHOIOrus» MPOAUKTOBAHO HEOOXOJIUMOCTHIO 0OeCcTIeUeHUs



YCIIOBHUH JIJISI PEIICHHSI OAHOM M3 aKTyaJbHBIX 3a]a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas Tpennojaraer (QopmMupoBaHue Yy O00y4aroluxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUpa.

buonorus Ha ypoBHE CpemHero oOImero oOpa3oBaHHS 3aHMMAET BaXHOE
mecto. OHa oOecrieunBaeT (QoOpMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUUN O
HAyYHOU KapTHUHE MHpA, pacIupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €€
OTJINYUTEIBbHBIX NPU3HAKaX — YPOBHEBOW OpPraHM3allMd W DBOJIIOLWH, CO3AET
yCIIOBHUS ~ JUJIs:  TIO3HAHWSI  3aKOHOB  JKMBOW  TNPHUPOABI,  (popMupoBaHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HABBIKOB 370POBOTO M 0Oe30mMacHoro oodpasa
KU3HU, YKOJIOTHUYECKOTO MBITIUICHHUSI, IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIEC
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JIJISl PEIICHUs BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaroruxcs. M3ydenune 6momorunm oOecredynBaeT yciaoBus st GopMuUpoBaHUS
WHTEIUICKTYaIbHBIX, KOMMYHHUKAITMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyIbTYpbI, COCOOCTBYET MHTErpalil OUOJOTHYECKUX 3HAHUHN C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE TIONOKEHHS O TMpEeAHA3HAYCHUH Y4eOHOTO TpeaMeTa
«buonorus» CcoCTaBUIM OCHOBY [UIsl OMpEACNeHUs TOAXOAOB K OTOOpYy W
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot10op conmepkanusi yueObHoro npeamera «buonorusi» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3UIMH KYyIbTypOCOOOpPAa3HOTO TMOIXO0Ja, B COOTBETCTBUHU C
KOTOpPHIM OOy4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIs
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YelioBeKa B OKPYXKAIoMeld MPUPOTHOU cpese, BOCTpEOOBAaHHBIC B MOBCEIHEBHOU
KU3HU U TpaKTHUecKoil aestenbHOCTH. Ocoboe MeCTo B 3TOM CUCTEMe 3HaHUM
3aHUMAIOT JIEMEHTHI COJIEpPKaHUsI, KOTOPbhIE CIYy>KaT OCHOBOM JJIsi (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
IIEHHOCTHBIX ~ OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHHW3aIllUU
OMOJIOTUYECKOro 00pa30BaHMS.

CtpyKTypupOBaHUE COJAEpX)aHUs Y4eOHOro marepuaia B NpPOrpaMme IO
OMOJIOTUH OCYIIECTBICHO ¢ YYETOM NPHOPUTETHOTO 3HAYEHWS 3HAHUKA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPHUPOABI, O €€ YPOBHEBON OpraHU3aIluu U
ABOJIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buonorusy»
BBIJICNICHBI CIEAYIONINE CoAepKaTeabHbie TUHUM: «buonorus kak Hayka. MeTosl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasve OpraHu4ecKOro MHpPay,
«IBOIIOIHS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp m3yuenus yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIMOHAIBHOU
OpPTaHM3allMM J>KUBBIX CHCTEM pa3HOTO paHra © TNpUOOpEeTeHHe yMEHH
UCMOJIb30BaTh ATH 3HAHMS JJISl TPAMOTHBIX JCHCTBHII B OTHOLIEHUU OOBEKTOB
KUBOW MPHUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHnue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HaHUM O OMOJIOIMYECKUX TEOpHUsIX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAILIUX OCHOBOU
Uist OPMUPOBAHUSI MPEJICTABIEHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOT'O MO3HAHUSA, CTPOCHUH, MHOT'OOOPA3UU U OCOOEHHOCTSIX >KUBBIX
CUCTEM pPa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBITUSAX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

(dopMHpOBaHUE y OOYYaIOIIUXCS IO3HABATENbHBIX, WHTEJUIEKTYyaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHallM3a JAHHBIX O IYTSAX PAa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MW M TMOJAXOAOB K H3YYEHHIO JKHUBBIX CHUCTEM
Pa3HOIo YpOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydarommxcsa oOIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHUSI OKPYKAIOIIETO
MHUpa >KMBOW NPUPOJABI HAa OCHOBAaHMM 3HAHMA U OIBITA, MOJIYYEHHBIX IPHU
U3Yy4YEHUU OUOJIOTUY;

dbopMupoBaHUE Yy OOYy4YalIIUXCSd YMEHHMA WUIIOCTPUPOBATh 3HAYECHHE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTU YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUHN U arpOOHOTEXHOIOT Ui

BOCIIMTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHHS YEIOBEKOM KHBOMU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOILIEHUS K HEM, COOIOACHUS ITHUECKUX
HOPM IIpH MPOBEICHUN OMOJIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [JIsl TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCEIHEBHOM JKU3HU IS
OLICHKU IIOCJIEICTBUM CBOEM AEATEIBHOCTH IO OTHOLICHHIO K OKPY’KAIOIIEH cpele,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKHI
3a0oneBaHuM.

B cucreme cpennero oOmiero obOpasoBaHusi «buonorus», uzydaemass Ha
0a30BOM YypOBHE, SIBJISIETCSI 00sI3aTENbHBIM Y4YEOHBIM IMPEIMETOM, BXOJISLIUM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYUHbBIE TPEAMETHI».



Jlnst uzyuenust OMoJa0ruM Ha 6a30BOM YPOBHE CpeIHEro o011ero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 34
yaca (1 gac B Henemro).



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonorun B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTtonbl MO3HaHUS KUBOM TPUPOIBI (HAOII0IEHUE, SKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabmuipl 1 cxeMbl: «MeTobl TO3HAHUS KHUBOU TPHUPOIBI.

JlabopaTopHble U pakTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «/cmonp3oBaHWE pPa3IUYHBIX METOJOB MPH
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl H UX OPraHU3aIUsA.

’Kusie cuctembl (OMOCUCTEMBI) KaK MPEIMET u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKON MIPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOpa3ue. YPOBHU OpraHu3aluii OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHW3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0oIeHOTHYECKHIT), OnOoChEepHBI.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Mojiekyibl JTHK.

Tema 3. XumMHn4yeCKUii COCTAB M CTPOCHHE KICTKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE 3SIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHEpaibHbIE BEIIECTRA.

OyHKIMM BOABI W MHUHEPAIbHBIX BellecTB B KkieTke. l[lomnepxkanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHHre O€TKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamennmbie 1 3aMEHUMBbIE aMUHOKHCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHTel — Ouwonoruueckue Kartanuzatopel. CtpoeHue (depmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduunocts. KodepmenTsl. BuramuHsbl.
OTnnuust GpepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYraeroabl: MoHOcaxapuabl (TJI0K0o3a, pubo3a U JA€30KCUpud03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurnmunepunbl, Gochomunuapl, crepouabl. [ uapoduUIBHO-
ruapopoOHble cBoiicTBa. buonormueckue ¢yHkuud JunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

HyxkneunoBeie xwucnorsl: JIHK wu PHK. Hyxneornnsr — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Crpoenne u ¢pynkuun JIHK. Crpoenune u ¢pynkunn PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Knerounas teopus — npumep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmMe NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oernka.

Tunbl KIETOK: »JyKapuoTHyeckas W mpokapuornyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
¢ynkuuu. [Tnazmaruueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranousipl. OpHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPWUM, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHIpUN u mactua. Buael turactun. HememOpanHbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKd. QyHKIIMY OPraHOUAO0B KIETKU. BKiIroueHusl.

SAnpo — perynsaropHblii 1eHTp KieTku. CTpoeHue snpa: sjuepHas 000JI0YKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®@pankiun, K. M. bap.

Huarpammel:  «PacnpefeneHyie XUMUYECKHX JJIEMEHTOB B  HEXUBOU
npupoje», «PacnpeneneHne XuMUIeCKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuuel u cxemsl: «llepuoandeckass TabiauIla XMMHYECKUX DIIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «HyknennoBbie kuciotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHne 3yKapuOTHUECKON KIETKU», «CTPOCHUE HKUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJId IPOBEACHHS
HAOJIIOJICHUM, WM3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpaKkTHYeCKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlabopatopHasi pabora No 2. «l3ydeHuwe CTpoeHHUS KJIETOK pACTEHUH,
KUBOTHBIX U OaKTepuil MOJ, MUKPOCKONOM Ha TOTOBBIX MHUKpOIpENnaparax U HUX
OTHCAHUE.

Tema 4. ’KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BeIIecTB, WKW MeTabomu3M. ACCUMUIIALNS (TUTACTUYECKUN OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JBE€ CTOPOHBI €IMHOI0 Ipollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BelecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Ponb ¢pepmeHnTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CseroBas u TeMHOBas (a3pl  QorocuHTe3a. Peakuuu
dorocunTeza. IpdexkTuBHOCTH (PoTOCUHTE3a. 3HAUCHHE (POTOCHUHTE3A JJISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIIEHUST €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTE3. XEeMOCHUHTE3Upyolue OakTepuu. 3HaUeHUE XEMOCHHTE3a JJIs
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMEH B KieTke. PacliersieHne BellecTB, BBIJCIEHUE U
AKKyMYyJINPOBAHUE DJHEPruM B KIETKE. OJTambl 3SHEPreTUYEecKoro oOMeHa.
I'mukonu3. bpoxkenne um ero Buabl. KHCIOPOJHOE OKHUCIEHWE, WU KIETOYHOE
JbIXaHHE. OkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknuun wmaTpuuHoro cuHre3a. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBoiicTBa. Tpauckpumiusa — Mmatpuudsii cuaTe3 PHK. Tpancnsauus — OuocuHTe3
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOKuUCIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie ¢hopmbl xku3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CII/a.



OOpaTHas  TpaHCKpHIILIUS, peBepTaza W  uHTerpasza.  IIpodwunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUMA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konpsnos, /1. 1. Banosckuii, K. A. Tumunpsses.

Tabmuipl 1 cxembl: «Tunel nutanus», «Metabonuzmy», «MUTOXOHIAPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
Oakrepuodaray, «Pemnukarus JJTHK.

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHHE KIETKNY, Moelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNEe M MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbli MK, WM KU3HEHHBIM LUK KieTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxkius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[{utonornueckue OCHOBBI PA3MHOKEHHMSI W HWHIAUBHUIYAJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

®opmMbI pa3MHOKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Busr Gecronoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAHHUE OJIHO- UM MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOMXKEHUE, €r0 OTINYHUSA OT OECIIOJIOrO.

Meiio3. Craguu meiio3a. Ilporeccel, nmpoucxonasiipe Ha CTaausx Meno3a.
IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormdeckuii cMmbica U
3Ha4YeHUE Meno3a.

l'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTPOCHHS SAWIEKJIETOK U crepMaTo30ouaoB. OIuiogoTBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOTreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpyisanus, opraHoreHnes. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUsS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHcTpanuum:

Tabmuuet u cxembl: «DOpMbI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounsiii muki», «Pemnukauus JHK», «Mutosy,
«Mernosy, «lIpssmoe n HenpsiMOe pa3BUTHE», «l'amMeTOreHe3 y MIECKONUTAIUIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOTCHE3a».

OGopynoBaHue: MHKPOCKOI, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJICKOTTUTAIOUIETO», «SHIeKIeTKa MIEKOoNmUTaruero», «Kapuokunes B KieTKax
KOpellKa JyKa», MarHUTHas MoOJAeIb-aliuiukanusa «JleneHue KIeTKku», MOJeNb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble M IpaKkTHYecKne padoThbl:

Jlaboparopnass pabora Ne 3. «HaGmromeHwe muTO3a B KIETKaX KOHYHMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIPEnapaTaxy.

Jlabopatopnass pabora Ne 4. «/3yueHue CTpOEHHS MOJOBLIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMmer u 3amaum reHeTuku. Mictopus pa3BUTUSA T€HETUKU. Posib muTomoruu
U HSMOPHUOJIOTMM B CTAHOBJICHUM T€HETUKHU. BKiag poccuicKux M 3apyOekHBIX
y4€HBIX B pa3BUTUE TE€HETUKUW. MeToabl TeHETHKU (THOPUI0TOTUYECKUH,
IIUTOICHETUYECKUIM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE TI'€HETHUECKHUE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIIE/IOBAHUS MPU3HAKOB, yCcTaHOBIEHHbIE . MeHnnenem.
MonHorubpuiHOoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOPUIOB IIEPBOTO
nokojieHusi. IIpaBwino AOMUHUpOBaHHWSA. 3aKOH pPACIICIUICHUS IPU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpunHoe  CKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS
npu3HakoB.  lluToreHernueckne  OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHMS.
AHanuzupyouiee ckpenmBanre. Vcnoiab30BaHue aHATM3UPYIOLIEr0 CKPEMBaHUS
JUIS1 OTIPEJIETICHUsI TEHOTHUIIa 0COOU.

CueruieHHoe  HacienoBaHue npu3zHakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAacJIe[JOBaHMIO TeHOB. HapylieHue cluemnieHus reHoB B pe3yJsibTare
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHUs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneneHrne mojia. AyTOCOMBbI U TOJIOBBIE
XpoMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHeie opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BBl N3MEHYMBOCTHY: HEHACTIECTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npuszHaka. KonnuecTBEHHbIE M KAaUYE€CTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, uid TreHOTUIIHMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTarmoHHast n3MeHUYMBOCTh. Kitaccudukanus MyTtanmii: reHHEIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacleICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbI T€HETUKH
YeJI0BEeKa: TCHCAIOTHYCCKUM, OTM3HEIOBRIN, IUTOrCHETHUCCKUM, OMOXUMHUYCCKHIMA,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE onpeieTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amanu3a. HacneacTBeHnnle 3a00jIcBaHUS 4YelOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJIEACTBEHHOM MpeapacnoyioxKEHHOCThI0, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPWIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MOHOrMOpUIHOE  CKpEIIMBAaHUE W €ro
IUTOr€HETUYECKAs] OCHOBa», «3aKOH pACILICIUICHUS W €ro UUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3auMopeicTBie alIeNbHBIX T'E€HOB», «l'€HeTHYeCKHe KapThl pPACTEHUH,
XKUBOTHBIX U 4eNlOBEeKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CLHEIUIEHHOTO ¢ mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukainmonHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymni KpoBu», «MyTanmoHHasi U3MEHUYHUBOCTH).

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(bOpMBI KPBUILEB U OKPACKH TeMa), repOapuit «I opox mMOoCEeBHOM.

JlaGopaTopHblie U NpakTHYecKue padoThi:

JlabopatopHas pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopnas padora Ne 6. «M3ydeHne MoaupUKaIMOHHON W3MEHUYUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaboparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hiibl HA TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE€ W aHAIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M IMPOLECC. 3apOXKIEHUE CEIEKIUU U JOMECTUKAIU.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCoBbIM U MHAUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycrnexu. VCKycCTBeHHBbIM MyTareHes W
MOJIyYEHUE TOJUIUIONIOB. JIOCTUXKEHHUSI CEeNEeKIMU PACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib NMPOW3BOACTBA. ['€HHash WMHXKEHEpHUs. OTaIbl
co3ganusi pexkomOunantHo JIHK wu Tpancrennmsix opranuszmon. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KionupoBanue BBICOKONPOIYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OpPTraHU3MOB.

DOKOJIOTHYECKHEe U JITHYeckue  mpoonembl. ['MO  —  reHeTudecku
MOIU(UIIMPOBAHHBIC OPTaHU3MBI.
JlemoHCcTpanuu:

[Toprpersi: H. M. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HBaHoB.

Tabmumpel 1 cxembl: Kapra «lleHTphl MPOMCXOXKJIEHHS M MHOTro00pa3us
KYJbTYPHBIX pacTeHun», «[lopoapl qoMalmHUX XKUBOTHBIX», «CopTa KYJbTYPHBIX
pacteHuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. liBanoBay,
«Ilomummonus», «OOBEKTHI OuOTEeXHONOTHUUY, «KileTouHble KyJIbTYpbl U
KJIOHUpOBaHUE», «KOHCTpyHpPOBAaHHUE U MIEPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MyJISIKH TUIOA0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKEHHS CEIEKLIIMM PAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOIIHOHHASE OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOPUU. DBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa HBoytonuu. [lameoHToNOrMYecKHne: MOCIe0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B IaJIEOHTOJOTUYECKOW JIETOMUCH, TEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJICTBA W PAa3IMuMsi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OomonmonHasi teopust Y. J[lapBuna. IlpenmnochUikKu BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI DBOJIONMU BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs N3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Boorun (CTI) u e€ OCHOBHBIE MOJTOXKEHHUS.

MukposBomonus. [Tonmynsuus Kak e1MHUIA BUIA U 3BOJIIOLUY.

JBwkymye cuibl ((pakTopbl) SBOMIONMHA BUIOB B mpupoae. MyTalmoHHBIN
npouecc ¥ KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpanusi.

EctectBenHbiii oTOOp — HampaBiusomuii (QakTtop HBOMIOIUUA. DOPMBI
€CTECTBEHHOT 0 0TOOpA.

[Tpucnoco6JIeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3BoMtOUUU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl ¥ UTMO0ATATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpMBI
BUJ1000pa3oBaHus: reorpauyeckoe, IKOJIOTHIECKOe.

MakpoosBomonus. PopMbl  3BONIONUU:  (uUIeTHYecKas, IUBEpreHTHas,
KOHBEpreHTHasl, napasuiesibHas. HeoOpaTuMocTh 3BONTIOIUH.

[IpoucxoxieHHe OT HecleUHaaIn3upOBaHHbIX NpeakoB. IIporpeccupyromas
cnenuanu3anusa. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. Jlunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. Ceepiios.
Tabmuipl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOoIbIIIn

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «PDopmbl  0opbOBI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyTtannoHHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe BUm000pa3zoBaHmey, « IKOIOTHUECKOE BUA000pa30BaHUE.

OO0opynoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU TUIAMU OKPAaCKH,
HAOOp IJIOOB M CeMsH, KoyueKuus «lIpumepbl 3alIMTHBIX MPUCIIOCOONEHUHN Y
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpajguueckass kapra wMwupa, KoJeKius «DPOpMbl COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX U pacTeHWil», Mojaens ammukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U NpaKkTHYecKne padoThbi:

Jlaboparopnasi pabora Ne 1. «CpaBHeHue BHUAOB IO MOp(]OIOornyecKkoMy
KPUTEPHUIO».

JlabopartopHas padora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U Pa3BUTHE )KU3HHU Ha 3emuie.

JloHayuHble TpEACTaBICHUA O 3apOKICHUM KWU3HU. HayuHble THUMoTe3bl
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON 3BoMOINU. HauanbHbIe 3Tanbl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas d3pbl. [lameosoiickas 3pa u e€ mnepuoabl: KEeMOPUUCKUH,
OpPJIOBUKCKHH, CUITYPUHUCKU, T€BOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa U €€ NEPUObl: TPUACOBBIN, FOPCKUI, MEITOBOM.

KaiiHo30Mckass »pa W €€ mnepuoabl: MaJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiMMaTa W IeoJIOTHYecKuX mpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTENIBHOTO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHUpa Kak OTpa)keHue »dBoNoIuU. OCHOBHBIC
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIONOrvs Kak Hayka. Pazpurue npeacTaBieHui o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBwxymue  cunbl  (pakropbl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJICHUE OPYJUU TPY/Ia, MBILLJICHUE, PEYb.

OCHOBHBIE CTaIMM M BETBU 3BOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpaMoxondimuu, YelmoBeK HEaHAEPTAIbCKUN, YenoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPachbl:  E€BPOINEOUIHAS
(eBpasmiickas),  Herpo-aBCTpasioujHasi  (dKBaTOpHasibHAs),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmunpl U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3ButHe
OpraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE Me€CTa TNAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4elloBeKay», «/lpeBHeilmme mroam», «/IpeBHue mrogm», «llepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6opynoBanue:  Mmymsiku  «lIpoucxoxnenne  4yenoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHIepTaliblla, KPOMAaHBOHIIA), CJICTIKU WJIIU
U300pa)KEeHUsI KaMEHHBIX OpYAWil TEpBOOBITHOIO 4YelOBEeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHojoruueckass Taonuia, koyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U NpakTHYecKue padoThli:

[Ipaktuueckast padora Ne 1. «/3yueHue MCKOMAEMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.



DKCcKypeHst «IBONIONUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KpaeBEIYECKUN My3€ei).

Tema 3. OpranusMbl ¥ OKpPY:KaOIIAS CPeaa.

DKOJIOrvs KaKk Hayka. 3aJaud U pa3ienbl 3KOJOTMU. MeToIbl 3KOIOrH4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (akrtopel. Krnaccupukanuss 5KOIOrHYecKHX (PaKTOpOB:
abuotuyeckue, OMOTHMYECKHME U aHTPOINOreHHble. JleCTBUE HKOIOTMYECKUX
(hakTOpOB Ha OPTraHU3MBI.

Abuotndeckue (GpakToOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHUOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buornueckue (bakTOopHI. Bunrnl OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHWe OMOTHYECKHX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkerns.

Tabmuupl u cxembl: kapta «lIpupognsie 30ubI 3emuny, «Cpeabl 0OUTaAHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble U paKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosnornyeckrue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckast pabota Ne 2. «[loacu€T mIOTHOCTH NOMYISIUNA pa3HbIX BUIOB
PaCTEHUII.

Tema 4. Coo01mecTBa 1 IKOJI0rH4eCKHe CHCTEMBI.

Coo0miecTBo opraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBas,
npocTpaHCTBeHHasA, Tpoduueckas (muimieBas). Bunpbi-gomunantsl. Csizu B
OuoneHose.

Dkonoruyeckne cuctembl (dKocuctemsbl). [lonsitue 00 »sKocucteme W
ouoreoneHoze. @OYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, penyleHTbl. KpyroBopoT BelecTB U MOTOK SHEPTHH B YKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luieBbie Iemu U CETH.
OcCHOBHbBIE TIOKa3aTEeIM SKOCUCTEMBbI: OHOMacca, NPOAYKLHA. DKOJIOTUYECKHE
OUPAMUIbL:  TPOAYKUWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
yCTOMYMBOCTh, CaMOperyJsinus, pazpurue. CyKieccusl.

IIpupogHble PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  DKOCUCTEMBI.  ATPO3KOCHCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpa3ue kak @akTop ycroiunBocTH 3kocucteM. CoxpaHeHue
OMOJIOrMYEeCKOro pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouochepe. I'panuiipl, cocraB u CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OMochephbl Kak
rI100aIbHOM 9KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopotsl BeniecTB 1 OMOreoXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
a3oTa). 30HaNbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6nochepe 3emiin. AHTPOIIOTeHHBIE M3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHuE MIPUPOJBI 151 YEJIOBEUECTRA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yOpaBi€HUs MPUPOAHBIMU PECypcaMud U UX UCIHONb30BaHue. JlocTmkeHus
OMOJIOTMHU U OXpaHa MPUPOJIbIL.

JdemoHcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuiel u cxemsl: «llumieBsie 11enu», «bHOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEMWIIasi COCTABISIONIAS
ounocheprr», «DakTopsl Aerpaganuu mnousy, «llapHukoBbiil d3pdext», «DakTopbl
PaAMOAKTUBHOTO 3arps3HeHuss Ouocdeprb», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azora B IpUpOAEN.

OO6opynoBanue: Mojenb-anmmIukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbBIe COOOIECTBAY, KOJUIEKIIUU «bHuolieH03y, «BpeauTenu BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJOTMYECKUM TPYIIIaM OJHOr0 BHIA,



Kpacnas xuura Poccuiickoit @enepannu, H300paxK€HUsT OXPaHAEMBIX BHJIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornacuo ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOGHHUS  OOy4YaIOIIMMHUCS MPOrpaMM  CpPEAHEro  o0mero o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUS mIpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISAIONINE: OCO3HAHHE OOYYaIOIIUMHCS POCCUMCKON
rpaxJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS mMpenmera «buonorus» AOCTUTaroTCs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMHU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMHA B OOIIECTBE MpaBWIaMU M HOPpMaMu
MOBEACHHUSI W CIIOCOOCTBYIOT TIPOIleCCaM CAaMOIIO3HAHWS, CAMOBOCTIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIICHUS K KYyJbTYPHOMY HACICIHIO U
TpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEN CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCIIUTATEIbHOMN JESITEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYAIOIIEerocs Kak aKTUBHOTO H

OTBETCTBEHHOT'O WICHA POCCUIMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NEATEIbHOCTH TPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEILHBIX 3a/ad, BHITIOJTHEHUU
OMOJIOTHYECKUX IKCITEPUMEHTOB;

CITIOCOOHOCTHh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHE YYUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMHU IIECHHOCTSIMH H
COIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHCHHUS
y4eOHBIX, TO3HABATEIbHBIX W HCCIIENOBATEIbCKUX 3a7a4, YBKHTEIbLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCThH K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATEITHLHOCTH;

2) NaTPHOTUYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
naTpUOTHU3Ma, YBaXKEHUS K CBOEMY HapoOjy, YyBCTBAa OTBETCTBEHHOCTH IEpe]
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
IPOITIOE ¥ HACTOSIIEe MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuw;

IIEHHOCTHOE OTHOIIEHHUE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM MPUPOBI,
nocTKeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHEC OWOJOTMH, TOHWMaHUS 3HAYCHHUS OWOJIOTMU B IIO3HAHWH 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIEeCTBa;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

OCO3HAHHE TYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHIS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHNE K CBOUM POJIUTEISM, CO3JJaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O TPHWHITHS IIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBHHM C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHIA,



MOHMMaHHUE YMOIIMOHATBHOTO BO3JACHCTBUS KUBOK IPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GopMHPOBAHMSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanu3alus 370pOBOro W 0Oe30macHoro obpasza >KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qundeckas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

MOHWMAaHUE I[EHHOCTH TMPABWI WHIWBHUIYAIHPHOTO H  KOJJIEKTHUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYlY, OCO3HAHHE [IEHHOCTU MacTEepCTBa, TPYAOJII00HE;

TOTOBHOCTh K AaKTHUBHOM JI€ATETbHOCTH TEXHOJOTMYECKOM M COLHMAIBHOM
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHATB TaKYIO IEATEILHOCTD;

WHTEpEC K pasInyHbIM cepaM MpoPeCcCHOHATBHON AEATEIHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIEC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) 3K0JIOTM4€eCKOr0 BOCIIUTAHMS:

IKOJIOTHYECKHU IIEIECO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KYyIbTYpbl: MIPHOOPETEHHE OIbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TyTeH uxX
pElIeHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PEIICHWH TPoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIONONIb30BAHNEM  (COONIOJICHHE  TIpaBUJl  TOBEACHUS B NIPUPOJE,
HAIPABJICHHBIX HAa COXPAHEHHE paBHOBECHS B DKOCUCTEMAaxX, OXpaHy BHJIOB,
IKOCHCTEM, OHochephl);



AKTUBHOE HENpUsATUE JEWCTBUH, NPHUHOCIIIMX BpEl  OKPYKaIOIIEH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUsITHBIC IKOJOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HaJIU4YUe Pa3BUTOrO SKOJOTMUYECKOr0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HaYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATENIBCKOM KYJIbTYPhl KaK CpPEACTBA
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHMMaHue crenu@uku OWONOTMM Kak HayKd, OCO3HAHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYy)KalollleM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YeloBeKa W
olIIecTBa, B IMO3HAHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OUOJOTHUU JIsi COBPEMEHHOMN ITMBWJIM3AIINU:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX  peliaTh PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEeW BhIXOJIa U3 II100AbHBIX YKOJIOTMUECKUX MPOoOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCThL B TIOJYyYCHHH OWONOTHYECKUX 3HAHWA B IEAX
MOBBIIIEHUST OOIIEeH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON IpaMOTHOCTH oOydarommxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIOUEHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOIINXCS JaHHBIX C LEJbI0 TTOJIYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIILHO HMCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUSA IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO U UCCJIEIOBATENIbCKYIO IESITEIHHOCTh HHAUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1o Ouoioruu B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS ydeOHOro npenmera «buonorus»
BKJIIOYAIOT: 3HAYuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHUsl, SABJIECHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dbopmHpoBaHHe (yHKLIMOHAIBHOM
IPAaMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YaloIIMUXCs, CIIOCOOHOCTh
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIbHOM U COLMATIbHOM ITPAKTHUKE.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETro
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OgBnagenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENLHO  (OPMYJIMPOBATH U aKTyalIM3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IMPU OCBOCHWM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, KilacCupuKaIuy, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3M C IPYTUMU TTOHSITUSIMHA);

OTpeAeNATh 1EIU JeATCIbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl OOBSICHEHUSI (DAKTOB U SIBJICHUI
YKUBOU NIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

PUMEHSTh CXEMHO-MO/ICITbHBIE cCpencTtBa IS TPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOUIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOrO0  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pElICHUs MPOOJIEMbl ¢ YUETOM aHalIM3a MMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AESTEIBHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSAX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIAJI€Th HABBIKAMH y4€OHO-UCCIEA0BATENBCKON U IPOEKTHON JIEATEbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IMYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COLIUAIbHBIX IPOEKTOB;

(dbopMHUpOBATH HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUsl, HaXOAWTh apryMEHThl IS JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYEHHBIE B XOAE€ PEIICHHWs 3aJa4d  PE3yJIbTATHI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIN MOUCK MEpeHOoca CPEACTB U CIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIIBHYIO M MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IMPEAMETHBIX 00JacTeill;

BBIIBUTaTh HOBBIE UJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOAbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunopmaunmueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe yueOHOro
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpPaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTre), aHaIu3UpOBaTh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoBaTh 3aMpOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKU, HEOOXOAUMOMN NJis1 BBINOTHEHUS YYEOHBIX
3ajady;

NpUOOpETaTh OMBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO ~ BBHIOWpaTh  ONTUMalbHYIO  (OpMYy  TIpEACTaBIICHUS
O6uonornyeckor nHpopmaruu (cxembl, TpaduKku, TUarpaMmbl, TaOIUIIbI, PUCYHKH
" pyroe);

UCTIONBh30BaTh HAy4YHBIA S3BIK B KadeCTBE CpEACTBA MpH paboTe ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABBIKAMM  pPACIO3HABaHUs M 3alUThl  WHGOpMAaIMH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHue yHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSAMM:

1) obmeHme:

OCYHIECTBJISATH KOMMYHUKAIIMH BO BCeX c(hepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCKI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJAJCTh PA3TMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJCHCTBHUS, MMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI eI TeJIbHOCTh:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaIbHOM
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpATh TEMAaTUKy M METOJbI COBMECTHBIX MEUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YjieHa KOJUIEKTHBA,



NPUHUMATh  IIEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAMHUPOBATh JEUCTBUS MO €€ JIOCTMKEHUIO: COCTaBIIATh IUIAH JEHUCTBUH,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAaue€CTBO CBOEro BKJAJa M KaXJOr0 yYacTHUKA KOMAaH]Ibl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OILEHHWBATh UAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTpPATErMYeCKOe TIOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMHU AeHCTBUSIMH:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MpOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MMO3HABATEIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH  IUIAH  PEIICHUs NpoOJieMbl € Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMK{ y4eOHOT0 MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEICHUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HIUPOKOW HJPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIIaJICTh ~ HABBIKAMU  TMO3HABATEIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JICHUCTBUM UM MBICIUTENBHBIX MPOILIECCOB, MX PE3YJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS,

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHWKEHHUIO;



INPUHUMATh MOTHBbI M apryMEHTbl JPYrMX TNpPH AHAIU3E PE3YIbTATOB
NEATEIBHOCTH;

3) npuHsTHE CeOsl M IPYTHUX:

OPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX I[pPU AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMU JIPYroro 4eaoBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTarbl ocBoeHusi mporpamMmbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
NPUMEHEHUIO 3HAHUM B PA3IMUHBIX y4E€OHBIX CHUTyalUsiX, a TAKK€ B PEaJIbHbIX
KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHble pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTMH B CHCTEME Hay4HOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUPa W HAyYHOI'O MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX W
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJIEp)KaHHWE OUONOTUYECKUX TEPMUHOB U TOHSATHUH:
XU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIECTB U IPEBpallCHUE
SHEPrumn), FOMEOocTa3 (caMoperyJssiius), ypOBHEBasi OpraHu3als KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOAYKIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIorMa MOJIEKYJIApHON Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
MPOUCXOXKIACHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensith rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOrUU: HAOI0IeHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOJTYYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIECTBEHHbBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpOLIECCOB: OOMEHa BEUIECTB M IMPEBpAIleHUs] SHEPrUU B KJETKe, (HOTOCUHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JJIS1 NPUHATHSA NMPAKTUUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HA C LEIbI0 oOecnedyeHus Oe30IacHOCTH CBOErO 370pOBbSI M 30POBBSA
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOU ounonoruu U OMOTEXHONOTUM  JI1  PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

yMEHUE peniaTh >3JEMEHTapHble TE€HEeTUYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpElIMBaHWE, CIICTUICHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl TPEJCKa3aHUs HACIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JA0OPAaTOPHbIE U MPAKTUUYECKHE pabOThl, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBAaTh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ass 6MOIOrMuecKyr0 UHGOPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh OHATUIHBIN amnmapaT OMOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTMU B CUCTEME Hay4HOTO
3HAaHUSl E€CTECTBEHHbIX HayK, B (OpMHpPOBaHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKHUX H
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKUMOHAIBHOU
I'PAaMOTHOCTH Y€JI0BEKA JIJIs PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacCKphIBaTh COJIEp)KaHHE OWOJIIOTMYECKUX TEPMUHOB WU TOHATHUM:
BUJ, TOMYJISALUS, TeHO(OH/I, SBOIIOIMS, IBIXKYIIKE CUiIbl ((DaKTOpbI) 3BOJIIOLNUHY,
PUCIIOCOOJIEHHOCTh OPraHMW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENd MUTaHus,
AKOJIOTHYECKas upamua, OuoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJIOrMYecKHe Teopuu (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CesepuioBa, yuenus o 6uochepe B. M. Bepnajackoro),
OIPEAENISATh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHUE BIAJETh METOAaMU HAyYHOTr'O MO3HAHUS B OMOJOTUM: HAOII0ICHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABIICHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU IMOJTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPUCITIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKMX (PAKTOPOB Ha OpraHM3Mbl, IEepeHoca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJyYEHHBbIE 3HAHMS Al OOBSACHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHHUM, JUISl IPUHATHSA MPAKTUYECKUX PELICHUH B ITOBCEIHEBHOMN
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKpPYXaIOIIUX JII0eH, COOMI0IEHHsT HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpele, NMOHUMaHHEe HEeOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE peliaTh 3JeMEHTapHble OMOIOrHYecKre 3aJa4u, COCTABISITH CXEMBI
MepeHoca BEIECTB U SHEPTUU B IKOCHUCTEMaXx (IIeTH MUTAHMUS);

YMEHHE BBINOJHATH JIa0OpaTOpHbIE M NPaKTHUECKHE padoThl, COOIIOAAThH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KpPUTHUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHPOPMALIUIO
OMOJIOTMYECKOT0  COJEP)KaHMSA, BKJIIOYAIONIIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOW MH(POpMALMU, HAYYHO-TIOMYJISPHBIE
MaTepualibl),  paccMaTpuBaTb  IJIOOANbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUIHBIN anmnapaT OMOJIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnuyeckue (upp )
NMPOrpamMMblI Bcero odpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bu6mmoreka [JOK
L broorist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIC cCCTEMBI M KX OpTraHu3aIus 1 bubmorera [JOK
p 1 https://m.edsoo.ru/7f41¢292
. bubnuotexa [JOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 htts://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATENLHOCTS KICTKH 6 https://m.edso0.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnenctBeHHOCTb U UBMEHUUBOCTh 8 15 bubmuotexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 Bbu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41c292
Bbu6moreka [JOK
8 Pesepatioe Bpems . https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

KoauuecTBo yacoB DJIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudpoBbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchl
bu6mmoreka [IOK
1 1
IBOMIOUHOKKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 05 bubnnoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
3 Oprai3Mbl i OKpYIOLas cpesa > 1 https://m.edsoo.ru/7f4lcc74
bu6mmoreka [IOK
4 Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 9 httos://m.edsoo.ru/7fA1ccTA
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB JIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero H3yuyeHusi =~ o0pa3oBaTesIbHbIE
padoTsI padoThbI
pecypchl
bubnunorexa LIOK
1 Buonorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp30BaHUE pa3IMYHbBIX 1 0 0.5 brbmmorexa LIOK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyueckne cucTeMsl, TPOLIECCHI 1 0 0 bubnunorexa LIOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
XuMHYecKui cocTaB KiieTku. Boga u bubmuoreka [JOK
4 1 0 0
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
butmmoreka [IOK
5 b .C 0 1 0 0
CITKH. L-OCTAB 1 CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3aropsl. JlabopartopHas
6 pabota Ne 1 «3yuyeHue 1 0 05 bubnnorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 YraeBopl. JIunuasl 1 0 0 nommorexa O

https://m.edso00.ru/863e6870



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

bu6nmorexa LIOK

8 Hyxientosbie kiCIOTH. AT® 0 https://m.edso0.ru/863e6d5c
Hctopusa u MeToAbI U3yUEHUS
9 KneTIfH. KJIGTO‘IHIIaSI TGZ;II/IH. Knerka 0 bubamorera LOK
https://m.edso0.ru/863e6e88
KaK IIeJIOCTHAsI CUCTEMA.
CtpoeHne 3yKapuoTHYECKON KIETKH.
JlabopaTtopHast pabota No2
"N3y4yeHue cTpoeHus KIETOK
10 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5
OakTepuii Mo 1 MUKPOCKOTIOM Ha
TFOTOBBIX MUKpOIIpenapaTax u ux
onucanue".
IToBTopenue u o6o0IIeHNE bub6mmoreka [IOK
11 Martepuaia o teme "XuMu4ecKuil 0 https://m.edso0.ru/863e6ff0
COCTaB M CTPOCHHE KIIETKHU". https://m.edso00.ru/863e716¢
bubmmoreka [IOK
12 OOMEH BEmeCTB WA METab0IH3M 0 httos://m.edsoo.ru/863e766¢
bubnunorexa LIOK
13 Potocmrres. Xemocrres 0 https://m.edso00.ru/863e7c98
. but6mmoreka [IOK
14 JHepreTiicckuii 0bmen 0 https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. JleneHue
KIeTkd. Muro3. JlaboparopHas BuGmiorexa LIOK
15 pabora Ne 3 «Habmronenne murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIlKa JyKa Ha
TOTOBBIX MUKPOIpEIapaTax»
buocunres 6enka. Peakmms bubmuorexa [JOK
16 0
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsuus — OuocuHTe3 Oesnka 0 bubnnoreka [JOK



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

https://m.edso0.ru/863e796e

18 Hexnerounsie popMbl )kU3HU — 0 0 bubnmnoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540

bubmuorexa [IOK

19 @DopMBI Pa3MHOKEHUS OPraHU3MOB 0 0 https://m.edso00.ru/863e81b6

https://m.edso0.ru/863e831e
. bubnuorexa [JOK

20 Meitos 0 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.

21 JlaboparopHas pabota Ne 4 0 05 bubnuorexa [IOK
«M3yueHne CTpoeHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIperapaTax»

29 NuauBunyansHOE pa3BUTHE 05 0 bu6mmoreka LIOK
OpraHu3MOB ’ https://m.edso00.ru/863e8436
I'enernka- Hayka o
HACJIE/ICTBEHHOCTH U N3MEHYHBOCTH.

23 3aKOHOMEPHOCTHU HACIEAOBaHUS 0 0.5 bubmorexa LOK

https://m.eds00.ru/863e8878
MPHU3HAKOB. MOHOTHOpHIHOE
CKpeIBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
24 §e3aBI/II():I/Ii[/IOFO HEEJJII:I[OBaHI/ISI 0 0.5 bubmmorexa [OK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CreruieHHOE HacJIeI0OBaHUE
npu3HakoB. JlabopatopHas pabota Bu6morexa [IOK
25 Ne 5 «3yuyenue pe3ynbpraToB 0 0.5

MOHOTHOPUIHOTO U TUTHOPUIHOTO
CKpCIIUBAHUSA Y APO30(HIIBI HA

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



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

TOTOBBIX MUKPOIIpEIIapaTax
I'enetuka mosa. Hacnenoranue bubmuorexa [IOK
26 1 0 0
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocth. HenacnencreenHas
M3MEHYMBOCTh. JJabopaTtopHas
pabora Ne 6. Uzyuenue bubmmorexa LIOK
27 . 1 0 0.5
MOTH(PUKAITMOHHON H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO psifia U
BAPUALMOHHON KPUBOW»
HacnencTBenHast '3MEHYHMBOCTD.
JlaGopaTopHas pabota Ne 7. bubnnoreka [JOK
28 . 1 0 0.5
«AHanu3 MyTanui y 1po3o(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIpErnapaTax»
bubmuorexa [IOK
29 Penieriica uenosexa 1 0 0 https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O600IICHHE TT0
30 teme «HacnencTBeHHOCTh U 1 1 0
HU3MEHYMBOCTh OPraHU3MOBY
butmmoreka [IOK
31 Cenexums Kax Hayka i mpotece 1 0 0 https://m.eds00.ru/863e9214
32 MeTobl U JOCTHXKEHUS CeJICKIINT 1 0 0 bubmuoreka [IOK
PaCTEHUN U KUBOTHBIX https://m.eds00.ru/863e9214
33 buorexHoorus kak orpacib 1 0 0 bubnuorexa [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
[oBTopenue u 06o0IIEHNE bubnmorexa [IOK
34 1 1 0
Matepuaia 3a Kypc 10 knacca. https://m.eds00.ru/863e86f2
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO HACOB 110 34 35 5

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e86f2

11 KVIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
ara undposbie
Ne ni/m Tema ypoka Kontpoabubie | IlpakTuueckue A dp
Bcero H3ydeHHUsi =~ oOpa3zoBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
" bubnuorexa [JOK
1 1 0 0
IBOMOUHA H METOAE €€ H3YeHHA https://m.edso0.ru/863ea20e
5 Hcropust pa3Butus NpeacTaBiIcHun 1 0 0 bubnuorexa [IOK
00 3BOTIONNU https://m.eds00.ru/863e9570
bu6nmorexa LIOK
0 0
3 Muipoosostions L https://m.edso0.ru/863e9cle
[Tonynsammst Kak >eMeHTapHas
€JIMHUIIA BUJIA U HBOJIIOIUH.
4 Jfa6o ETO HI;s[ abota J?’o 1 1 0 0.5 bubamorera LOK
paTopHai p B ' https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB 110
MOPGOJIOTHIECKOMY KPUTEPHUIOY
5 JBroky1ue cuiibl (3J1IeMEHTapHBIE 1 0 0 bu6muoteka [IOK
(akTOpBI) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
bubnmorexa [IOK
6 E i 0TO 1 0 0
CTCCTBEHHEIT 0TOOP H ero Gopme! https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
pUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJI000pa3oBanue. JlabopaTopHas 1 0 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edso00.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCUTEILHOTO XapaKTepa»
3 Hamnpasnenus u mytu 1 0 0 bu6muoteka [IOK

MaKpO3BOJJIOIH

https://m.edsoo.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

9 HeobOpatumocTs 3BOMIONINN 0.5 0
10 HcTopus xu3Hu Ha 3emiie U METObI 0 0
e€ U3yueHus
11 I'unoressl NPOUCXOKIACHUS KU3HU HA 0 0 bubmuoteka LIOK
3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMie 1o spam 1 0 0 bubnnoreka [JOK
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOLHMU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
[IpaxTrueckas padora Ne 1 bubnmnoreka [JOK
13 0 0.5
«M3ydeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSIX )
14 CoBpeMeHHas cuctema 0 0 bubnmoreka [JOK
OpPraHNYeCKOro MHUpa https://m.edsoo0.ru/863ea48e
bubmuorexa [IOK
15 DBOJIIOLMS YeJIOBEKa (AHTPOIIOTEHE?) 0 0 htts://m.edsoo.ru/863eac2c
16 JIBuokymiue cuibl (pakTopsbl) 0 0 bubnuoreka [IOK
aHTPOTOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINU 0 0
YeJIoBeKa
18 Yenoseueckue pacsl U IPUPOJHbIE 0 0 bubnnorexa [IOK
aJanTalnyy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubiil ypok. O60011eHuE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE 1 0
KU3HU Ha 3emMiie»
20 DKOJIOTHS KaK HayKa 0 0
21 Cpenpl 0OUTaHUS M SKOJIOTHICCKHEC 0 0 bu6mmoreka LIOK



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

(haxTophl

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

Abuotnyeckue HhaKkTOpHI.
JlaboparopHuas pabota Ne 3.
«Mopdomornueckre 0coOOEHHOCTH

. bubnuorexa [IOK
22 pacTeHUH U3 Pa3HBIX MECT 0 0.5
https://m.edso0.ru/863eb10e
oburtanusy. JlabopaTopHas padora No
4. «BrnusHue cBeTa HA POCT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bubnunorexa LIOK
23 b 0,5 0
MOTHHECKHE (aKTOpEI https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
24 OIS IHH. {_[paKTI/I‘IGCKaSI pabota 0 05
Ne 2 «Iloacuér nmnotHoCcTH
TIOMYJISIIIAIA Pa3HbIX BUAOB PACTCHUI»
25 Coo01iecTBa OPraHu3MOB — 0 0 bubnunorexa LIOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 0 0 bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTeIN IKOCUCTEMBI.
27 DKOIOrHYeCKre MUPAMHUILI 0 0 bubmaorexa LIOK
N P ’ https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccus
28 [IpuponHble 3KOCUCTEMBI 0 0
29 AHTPOTIOreHHBIE YKOCUCTEMBI 0 0
30 buocdepa — rnobdanpHas 0 0 bubmmoreka [IOK
JKOCUCTEMA 3eMiIn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLLIECTBOBAHUS 0 0 bubmuoreka [IOK
o6unochepsl https://m.edso00.ru/863ebd16
32 UYenoseuecTBo B buochepe 3eminn 0 0



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

CocymiecTBOBaHHE MTPUPOIBI U
YyeJI0BeYeCcTBa

bu6mmoreka [IOK

33 P i . 0600 0
CSCPBITRI YPOI. LJDODIICHHE TOMBL 1 https://m.edsoo.ru/863ebale

«Coo011ecTBa 1 9KOJIOTHYECKHE
CUCTEMBI»
PesepsHblii ypok . [IoBropenue u

34 1 0
00o0111eHre MaTepurana.

OBIIEE KOJIMYECTBO YACOB I1O 34 95

[TPO'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. Ilaceunuka B.B., AknuonepHoe o6mectBo «M3narenscTBo «IIpocBemenney
* buonorus, 10-11 xnaccel/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mon
penakuueit Kpukcynora E.A., OO11iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«Pycckoe coBo - yueOHUK

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
O6m1as 6uonorusi. bazoseiit ypoBens 10-11 kmaccel moj penakimeit
B..CuBornasosa, 1.b. Aradonosoii, E.T.3axapoBoii. "J[poda".
TurnoBbie BapraHThI IK3aMeHAIMOHHBIX 3a1aHnii.2023. T.B.Ma3sapkuHa,
C.B.Ilepnax.
PaGouas terpaas xk yueonuky B.U.Cuornaszosa, 1.b. Aradonooii,
E.T.3axapoBoii.
[Toypounsie miansl no yueobuuky B.1.CuBornazosa,l.b. AragonoBoit,
E.T.3axapoBoii.

buonorus- MmonynbHbIN TpuakTuB- Kypc.B.C.Poxios, E.A.Hukuiosa.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/



WWW.Nsu.ru

www.charles-darwin.narod.ru
http://school-collection.edu.ru
http://www.ege.edu.ru
http://ru-biologia.livejournal.com/12284.html

http://www.sbio.info






