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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mnporpamMmbl MO OHUOJOTHH TEOPETUYECKYIO OCHOBY JIJIsi
OmpeNieNieHus] TMOJXO0JI0B K (POPMHUPOBAHUIO COJAEpKaHUS ydyeOHOro mnpeaMera
«buonorus» cocraBwin: KoHuentyaiaeHble nosoxeHus PI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COIepkKaHUs, pe3yJIbTaTOB 00y4eHUs: U TpeOOBaHUMN
K YPOBHIO TIOJITOTOBKHU BBIMTYCKHUKOB, MOJIOXXEHUSI 00 OOIIUX ILENISIX U MPUHIUIIAX,
XapaKTEPU3YIOIINX  COBPEMEHHOE COCTOSSHHME CHCTEMBI  CPEIHEro  OOIIero
oOpazoBanuss B Poccuiickoit denepannu, a Takke IMOJOXKEHHUS O CHenuduke
Ouosiornu, €€ 3HAYECHWW B TIO3HAHWM JKUBOW TMPUPOJABI U oOOecTreYeHUuu
CYILIECTBOBAHUs uejoBedecKoro obmiecTtBa. CorjaacHO Ha3BaHHBIM TOJOXKCHUSIM,
ompeJiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma o 6uosioruu JaéT MpejcTaBlIeHHE O IEeNsIX, 00 00IIeil cTpaTeruu
00y4eHUs, BOCIIUTAHUSI U PA3BUTHUSL O0YUYAIOIIUXCS CPEJCTBAMHU yueOHOTO MpeaMera
«buonorusy, onpeaenser ob0s3aTebHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYPY,
pacmpenesnieHue MO pasjeliaM M TeMaM, PEKOMEHJIYEMYIO TOCIEA0BATEIbHOCTD
U3y4YeHHUs y4yeOHOTro MaTepualia ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€l, JIOTUKHM 00pa30BaTelbHOIO  Tpoliecca, BO3PACTHBIX  OCOOEHHOCTEH
00y4Jaromuxcs.

B mporpamme mo 6MOJI0THN TaKKe YYUTHIBAIOTCS TPeOOBAaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEJAMETHBIM M TPEAMETHBIM pe3ylbTaTaM OOyYeHHUs B
(dbopMHUpPOBaHUU OCHOBHBIX BUJOB y4€OHO-TIO3HABATEIBHOU NEATEIbHOCTH/yueOHBIX
JENCTBUIM 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMsI OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme mo o6uomorum (10—11 xmaccel, 0a30BBIi YpOBEHBb) peaii30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B H3yYEHUM OHOJIOTHH, Ojarojaps 4YeMy B HeH
IpPOCMAaTPUBAETCA  HANpABICHHOCTb HAa  Pa3BUTHE  3HAHMM, CBSI3aHHBIX C
(dbopMHUpPOBAaHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIUHN
JUYHOCTH, YKOJIOTHYECKOTO MBIIIJICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e >KU3HH
1 OCpeXHBIM OTHOIICHHEM K OKpYy)Karomen mnpupoaHou cpeae. [loaromy Hapsaay ¢
U3ydeHHeM OOIIEeOMOIOTUYECKUX TEOPUU, a TakKe 3HAHUM O CTPOCHUU IKUBBIX
CHUCTEM pa3HOr0 paHra M CYUIHOCTHM OCHOBHBIX MPOTEKAIOIUX B HUX IMPOIECCOB B
porpaMme Mo OMOJIOTHH YAEJICHO BHUMAaHHE HCIOJIb30BAHHIO TOJYYCHHBIX 3HAHUN
B I[IOBCEIHEBHOM JKMU3HW MJI1 pEUICHUS MPUKIAJAHBIX 3a/1ady, B TOM YHCIIE:
Mpo(UIIaKTUKN HACIEACTBEHHBIX 3a00J7I€BAaHUN YEIOBEKA, MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHMSI SKOJOTHYECKU 1EJIeCO00Pa3HOTO IMOBEACHUS B
OKPY’KAIOIIEH MPUPOJHON CpeAe, aHAIM3a BIMSHUSA XO3SIMCTBEHHOW JESITEIbHOCTH
YeJOBeKa HAa COCTOSHHE NPUPOJHBIX M HUCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJICHUE
BHUMaHMs K TPHUKIQJAHOW HANpPABICHHOCTH Yy4eOHOro mnpenmera «buomorusy»
MPOJMKTOBAHO HEOOXOJUMOCTBIO OOECIEUEHHs] YCIOBUM ISl PElIeHUsT OAHOU U3
aKTyaJbHBIX  3a7a4  IIKOJBbHOrO  OWOJOTMYECKOro  oOpa3oBaHUsA, KOTOpas



npeanoiaraer (OpMUPOBaHHE y OOYydYaIOIIMXCA CIOCOOHOCTH aJanTUPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oOumero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona obecneunBaetr (HOpMUpPOBAHUE y OOYYAIOIIMXCS MPEJCTABICHUN O HaydyHOU
KapTUHE MHUpa, pacmupseT W o0000IIaeT 3HaHUS O JKUBOM TmpUpoxe, e€
OTJIUYUTENIbHBIX TMpPU3HAKAX — YPOBHEBOW OpraHu3alli M HBOJIOLMH, CO3AaET
YCIIOBUS JUIsl: TIO3HAHUS 3aKOHOB JKUBOW MPUPOJbI, POPMUPOBAHMS (PYyHKIMOHATHHON
IPaMOTHOCTH, HaBBIKOB 3JJOPOBOTrO M 0€30MacHOT0 o0pa3a >KM3HHU, 3KOJOTHYECKOTO
MBIILJIEHUS, HEHHOCTHOI'O OTHOILIEHUS K )KMBOU MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TakKe JJIsi PelleHUs] BOCHHUTATENbHBIX U
Pa3BHUBAIOILIUX 3aJlay CPEJHEro 0011ero 00pa3oBaHus, COLUATU3ALNN 00yYatOUIUXCS.
Nzyuenue ouoaoruu o0ecreynBaeT yCIIOBUSA LTSt bopmupoBaHus
UHTEJUICKTYaJdbHbIX, = KOMMYHHKAaIlMOHHBIX W  WH()OPMAIIMOHHBIX  HAaBHIKOB,
ACTETUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HWHTErpallud OMOJIOTMYECKUX 3HAHUM C
PEACTaBICHUSAMH U3 JPYTrUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU U
reorpaguu. Ha3BaHHbIE TMOJOXKEHUA O TMPEJHA3HAUYEHUU Y4eOHOro MpeaMeTa
«buonorus» cocTaBWJIM OCHOBY JUIsl ONpENEICHHs IMOAXOJAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €T0 COJIEP KaHUs, MPECTABICHHOrO0 B IPOrpaMMe 10 OHMOJIOTHH.

Otb6op conepxkanusi yuyeOHoro mnpenMera «buonorusi» Ha 0a30BOM ypoBHE
OCYHIIECTBJIEH C TMO3MIHMN KyJIbTypOCOOOpPAa3HOTO IMOAX0/Aa, B COOTBETCTBHH C
KOTOPBIM OOy4aromifecss JOJKHbI OCBOMTh 3HAHMS M YMEHHMs, 3HAYUMBIC IS
dbopMupoBaHus 0011 KyJIbTYphl, ONPECISAIONINE aIeKBaTHOE TTOBEICHUE YelI0OBEeKa
B OKpYy)Karomieil mpupogHOil cpeie, BOCTpeOOBaHHBIE B IOBCEIHEBHOM JXKWU3HU U
paKTUYECKOr aesTeabHOoCTH. Ocoboe MecTo B 3TOM CHCTeME 3HAHUW 3aHUMAIOT
AJIEMEHTBl  COJIEPKaHMs, KOTOpbIE CIy)aT OCHOBOM nisi  (OpMHpPOBaHUS
MPEJICTABIICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHE MUPA U LIEHHOCTHBIX
OpUEHTAIUSAX  JIMYHOCTH, CIHOCOOCTBYIOIIMX TyMaHH3allUd OHOJOTHYECKOTO
o0Opa3zoBaHUsI.

CtpykTypupoBaHHE cojJepkKaHus y4eOHOro Marepuaiga B Mporpamme IIo
OMOJIOrMM  OCYIIECTBJIEHO C Y4Y€TOM MPHOPUTETHOTO 3HAYEHHs 3HAHUUH 00
OTJINYUTENbHBIX OCOOCHHOCTSIX >KMBOM MPUPOABI, O €€ YPOBHEBOW OpraHu3aluu U
3BOJIIOLMU. B COOTBETCTBUM € 3THM B CTPYKType ydueOHOro mpeamera «buosorus»
BBIJICJIEHBI CIEAYIOUIUE CcoJiepxKaTeabHble JTUHUM: «buomorus kak Hayka. MeTojsl
Hay4YHOTO TMO3HaHWs», «Kierka kak Owonormyeckas cuctemay, «OpraHmsm Kax
Oouonornueckas cucrema», «Cucrema W MHOTOOOpasMe OPraHUYECKOTO MHUPAY,
«IBOTIOLHMS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Ilens wu3yuenust ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJlaJicHue  OOy4YaroUMMHCS  3HAHUSIMU O  CTPYKTYPHO-()YHKIIMOHAIBHOM
OpraHU3alUyU KUBBIX CUCTEM PA3HOI'O paHra U MPUOOPETEeHUE YMEHHI HUCIOIb30BaTh
ATU 3HAHMS JJI1 TPAMOTHBIX JICMCTBUU B OTHOILIEHHH OOBEKTOB >KUBOUW MPUPOMABI U
pelIeHus pa3InuHbIX )KU3HEHHBIX MPOOJIEM.



JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a3zoBom
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIMMUCS CHUCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOPUSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIOTe3aX, MpaBuiiaX, CIyXKaldX OCHOBOMU
st GOpMUPOBAHUSL TPEACTABICHUNA O €CTECTBEHHO-HAYyYHOU KapTHHE MHpa, O
METOJ[aX HAay4YyHOTO TMO3HAaHMS, CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSX J>KUBBIX
CHUCTEM PAa3HOTO YPOBHSI OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOydYalOUIMXCS TO3HABATENIHHBIX, HHTECIUICKTYyAJIbHBIX M
TBOPYECKUX CIOCOOHOCTEH B TpOLIECCe aHalu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, HUJIEM M TOAXOJ0B K H3YUYCHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;

CTAHOBJIEHHWE y oOOydarmuxcs O0Omel  KyabTypbl, (YHKIHMOHAIHHOM
IPAMOTHOCTU, Pa3BUTHE YMEHUU OOBSICHSATH M OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOM MPHUPOJBI HA OCHOBAHUM 3HAHHWU M OMBITA, MOJYYCHHBIX TIPU U3YUCHUU
OouoJjoruu;

dbopmupoBaHue y OOydYalOUIUXCA YMEHHH WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHUNW B TPAKTHYECKOW JEATETLHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpOOUOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOM
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOIIEHHUS K HEH, COOMIOACHUS 3TUYECKUX
HOPM TP MPOBEJEHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTH OHWOJIOTUUECKUX 3HAHWM [Jis TOBBIIICHUS YPOBHS
HKOJIOTHYECKOUN KYJIbTYpBI, 1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE MPUOOPETEHHBIX 3HAHUW M YMEHUU B MOBCEIHEBHOW >KU3HH JIJIS
OLCHKH MOCJEICTBAM CBOECH IEATEIBHOCTH MO OTHOIIEHHUIO K OKPYXAIOIIEH Cpele,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHME U COOJIOJICHHE Mep MNPOPUIAKTHKA
3a00JIeBaHU.

B cucreme cpeanero oOmiero oOpazoBanusi «buonorusi», wuzydaemass Ha
0a30BOM ypOBHE, SIBISIETCA OOS3aTEIbHBIM YYEOHBIM NPEIMETOM, BXOJSIIMM B
COCTaB MpeaMeTHOM o0actu «EcTecTBeHHO-HAYYHBIE IPEIMETHIY.

Jlist u3ydenus: Ouosiorny Ha 6a30BOM ypOBHE CpelHEro oOmiero oopa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca
(1 gac B HEIIEINIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kax Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U
IpPYTMMH €CTECTBEHHBIMM HayKamu, ¢uiaocodueid, 3TUKOH, 3CTETUKOM M TMPaBOM.
Ponb Ouonoruu B GopMHpPOBAaHUM COBPEMEHHOM Hay4yHOW KapTUHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW TPUPOJLI (HAOIIOJEHNEe, DKCIIEPUMEHT, OIKCAaHUE,
U3MepeHue, Kiaccuukarus, MoJeIupoBaHue, CTaTUCTUYECKass 00pad0OTKa TaHHBIX).

JdeMoHcTpanum:

IToptpers: Y. lapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass pa6ora Ne 1. «Mcmomb3oBaHuE pa3IUYHBIX METOJOB MpHU
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI H MX OPTaHU3AIUA.

Kupbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omosioruu. OTandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBIL.

CaolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHU3alUd OMOCHCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, TOIMYJISIMOHHO-BUIOBOM,
KOCHUCTEMHBIN (OUOTCOIIEHOTHIECKUM ), OnOChEPHBIH.

JdeMoHcTpanum:

Tabmuuer 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HU», «YPOBHH OpraHHU3aIluu
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XHMHUYECKUE DBJIEMEHTh: MAaKPOJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpPAJIBHBIX BewlectB B KieTtke. llomnepkanue
OCMOTHYECKOTO OalaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3zameHumble W 3aMeHUMblEe AMHHOKHUCIOTHL. AMHHOKHCIOTHBIM cOCTaB. YpPOBHHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYJbl (MepBUYHAs, BTOpPUYHAs, TpETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XMMUYECKUE CBONCTBA OenKoB. bruonornueckue GyHKIMN
OeNKOoB.

depmeHThl — OMonornyeckrue karanm3atopbl. CTpoeHue ¢epMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas cneuuuuyHocts. Kodepmentsl. Butamunbl. Otianuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTaIUu3aTOPOB.



VYrneBoabl: MOHOCaxapubl (TJIIOKO3a, pubo3a U Ae30Kcuprbo03a), Aucaxapuibl
(caxaposa, JakTo3a) M MoJucaxapuabl (Kpaxmal, TJIMKOT€H, LEeJII0JI03a).
buonorunyeckue pyHKIMH YIII€BOIOB.

Jlunupel:  Tpurimuepuasl,  ¢ochomunuabl, crepounbl. ['mapoduiabHO-
ruapodoOHbIe cBolicTBa. buonoruueckue GyHkiuu aunuaoB. CpaBHEHUE YTIIEBOOB,
OCJIKOB U JTUMUJ0B KaK UICTOYHUKOB YHEPTUH.

HyxnennoBele kucnorel: JHK wu PHK. Hykimeotuaer — MoHOMEpHI
HyKIeuHOBBIX KucioT. Ctpoenune u pynkuuu JHK. Crpoenne u ¢pynxnuum PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kietke. Kietounas teopusi — mpumMep B3aUMOJICUCTBUS
ujed u (HaKToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka xak nenoctHas >kuBasi cuctema. OOIIue MPU3HAKUA KJIETOK: 3aMKHYTAas
HapykHas MemOpana, mosiekysbl JJHK kak renernyeckuii anmapar, cucTeMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapuoTHYEeCKasi U mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTHdeckod  kietku.  Knerounas — creHka — Oakrtepuit.  CTpoeHue
AYKapUOTUYECKON KIeTKH. OCHOBHBIC OTJIUYHUS PACTUTEILHON, )KUBOTHOW U TPUOHOM
KJICTKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAS CTEHKA, TIITMKOKAJIMKC, X
¢ynkiuu. [Inazmarnueckas memOpaHna, €€ cBoicTBa U ¢yHKuuu. Luronnazma u eé
opraHousibl. OpHomemOpanHbie opranouasl kietku: OIIC, ammapar [Nompmxu,
nu30coMbl.  [loyaBTOHOMHBIE OpraHOWAbBl KJIETKH: MHUTOXOHIAPHUH, IUIACTUJIBI.
[Ipoucxoxnenne MUTOXOHApUNM U TuacTuld. Buasl miactua. HememOpanHbie
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUHBIN IIEHTP, IEHTPUOIU, PECHUYKH, KTYTHKH.
OyHKIWU OPraHOWJIO0B KJIETKU. BKItOUeHu .

SAnpo — perynstopHblii 1eHTp kieTku. CTpoeHue sipa: suepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Juarpammel: «PacripeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKHUBOU IPUPOJIEY,
«PacmpenienieHne XUMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuuet 1 cxembl: «llepuomnueckass Tabmuiia XUMUYECKHUX DIIEMEHTOBY,
«CTpoeHHEe MOJICKYJIBI BOABIY, «brmocuHTe3 Oenmkay, «CTpOCHHE MOJICKYJIbI OeliKay,
«Ctpoenne depmentan, «Hykneunosbie kuciaotel. JJHK», «CtpoeHue mosekysbl
AT®», «CtpoeHue SyKapUOTUYECKOU KIEeTKN», «CTpPOEHHE KUBOTHOM KIIETKHY,
«CTpoeHHE pacTUTEIbHOM KIETKW», «CTpoeHHue MPOKAPUOTUYECKON KIIETKU»,
«CTpoeHue sizipa KIETKH», «YTIIEBObDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJOBaHUE MJid MPOBEACHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOMPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

JlaboparopHass pabora No 1. «M3ydyeHue KaTaJIUTHUECKON aKTHUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnas pabota Ne 2. «/3yueHnue cTpoeHus KIETOK PaCTEHUM, )KUBOTHBIX
1 OaKkTepuii MoJi MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpENapaTax u uX OMUCaAHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTab0oIu3M. AcCCUMWISIUS (TUTACTUYECKUM OOMEH) U
JTUCCUMIIISIIUSL  (SHEpPreTHYeCKuii OOMEH) — JIBe CTOPOHBI €IMHOr0 IpoIllecca
Merabonu3Ma. Ponb 3aKOHOB COXpaHEHMs] BEIIECTB M DHEPrUU B IOHUMAHUHU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbIid. Posib hepMEeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTte3. CBeToBast u TeMHOBas (a3bl hoTocuHTEe3a. Peakuu porocunTesa.
OddextuBHOCTh GoTOCHHTE3a. 3HaueHUE (POTOCHHTE3a IJIsg JKH3HU Ha 3emIle.
Brnusaue ycnoBuidt cpensl Ha  (POTOCHHTE3 W CMOCOOBI  TIOBBIMICHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMOCUHTE3. XEMOCUHTE3UpyIolre OakTepuu. 3HAUYE€HHWE XEMOCHUHTE3a st
KU3HU Ha 3emIie.

DOHepreTuueckuii oOMeH B KieTKe. PacrieruieHne BeIllecTB, BbIJCICHHUE U
aKKyMYJIMPOBAaHHUE DHEPrUU B KJIETKE. DTalbl dHEpreTHdeckoro ooMena. ['mukonus.
bpoxenue u ero Buapl. KuUCIOpOAHOE OKHCIEHHE, WIH KIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHrte3a. [eHermueckas wuHpopmarus wu JHK.
Peanuzanus reHeTmdeckod wuHpOpManMu B KIETKe. ['€HEeTHYECKU KOJ W €ro
cBorictBa. Tpanckpunuus — matpuublii cuHTe3 PHK. Tpancmsmus — OuocunTte3
Oenka. Orambl TpaHchsauuu. KonmupoBanue amuHOKHCIOT. Pomb pubocoMm B
OouocuHTe3e Oemnka.

Heknerounsie dhopmbl xu3Hu — BuUpychl. Mcropust otkpeitust Bupycos (/1. U.
WNBanoBckuii). OCOOEHHOCTM CTPOEHUSI W  JKMU3HEHHOIO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nn pacTenwuii, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMbIC BUPYCAMHU.
Bupyc mmmynomedumura uenoeka (BUY) — Bo3Oymurens CIINla. OO6partnas
TPAHCKPHIIIHS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEeHUsI BUPYCHBIX
3a00IeBaHM.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. 1. Banosckui, K. A. Tumupsses.

Tabmunbl U cxembl: «Tumbsl muTaHusy, «Metadomuzm», «MUTOXOHAPHUSIY,
«OHepreTndeckuit oOmeH», «Xnoporacty, «®Potocunrte3», «Ctpoenue JIHK»,
«Ctpoenne u (yHKIIMOHUpOBaHHE TeHa», «CHHTE3 Oenkay, «I eHEeTHYeCKUui KOy,



«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbId nukia Bupyca CIIM/a,
6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: Mmoaenu-anmukauun «Yasoenue [IHK wu Tpanckpunmms»,
«buocuntes 6enkay, «CTpoeHue KIeTKU», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1ukn, wiv KU3HEHHBIM 1K KieTku. WuTepdaza u MuUTO3.
[Ipomeccrl, mporekaromue B wuHTepdasze. Perumkanus — peakius MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIM HabOp — KapUOTHII.
JIMTUTONIHBINA U TarIONAHBIA XPOMOCOMHBIE Ha0Opbl. XpoMatusl. Llutosornueckue
OCHOBBI Pa3MHOXEHUSI U UHAUBUIYAJIBHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenne knetkn — mMuto3. Craaumm mutosa. IIporecchl, Mpoucxoisiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIECTKU — aroITo3.

dopmbl pa3MHOXKEHHsI OPraHU3MOB: Oecrosioe W ToJyioBoe. Buabl Gecrosioro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
CIOpo0oOpa3oBaHKe, BETETATUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Craguu wMeito3a. Ilporecchl, OTpOUCXOISIIME Ha CTaaAusAX Meno3a.
IToBenenune xpomocom B mernose. Kpoccunrosep. bronornuecknii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [lonoBbie
JKEJIe3bl: CEMEHHUKU U snyHUKHU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — I'aMeT
(cmepmaro3ou, AMIEKIETKA) — CliepMaToreHe3 u oporeHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIIETOK U criepMaTo3onaoB. Omnonorsopenue. [lapreHorenes.

NuauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl 3MOPUOHAIBHOTO PA3BUTHUS y TIO3BOHOYHBIX JKHUBOTHBIX:
npoOsieHre, racTpynanus, opraHoreHes. [loctaomOpuonanbHOe pa3BuTHe. THIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUA: TIPSMOE, HEMpsiMoe (JIMUYMHOYHOE). BriustHue cpeapl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenHuil. OHTOr€HE3 LBETKOBOI'O PpACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdemoncTpanum:

Tabmuuer m  cxembl: «®DOpMBI Pa3MHOKEHHS OpPraHU3MOBY», «JIBoWHOE
OIUIOIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHoe pa3sMHOXKEHHE
pacteHuiy, «Jlenenue kinetku OakTepuin», «CTpoeHUE TMOJIOBBIX KIETOK», «CTpoeHue
xpomMocoMbl», «Knerounsii mukn», «Pemmmkanus JHK», «Mwutosz», «Menosy,
«IIpsmoe m HenpsiMoe pa3ButTHe», «l'aMeToreHe3 y MIICKONMUTAIOMINX U YEIOBEKAY,
«OCHOBHBIE CTaIUH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOT, MHKPOIPENApaThI «Cnepmaro3ouasl
MJICKOIIUTAIOLIETO», <«SIHIIEKIIETKa MIIEKONUTAIOWEro», «KaphuoknHe3 B KIIETKax



KOpEIIIKa JyKa», MArHUTHAasg MOJeb-annkanus «Jlenenue kietkn», monaens JJHK,
Mo/iesib MeTa(hazHOl XPOMOCOMBI.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnass pabora Ne 3. «HabGmioneHue muTOo3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas padota Ne 4. «3yueHne CTpPOCHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuxku. Mictopus pa3sBuTusa reHETUKU. Posib uTonoruu u
AMOPHOJIOTUU B CTAHOBJICHUU T€HETUKU. BKIam poccHiiCKUX U 3apyO0eKHBIX YUEHBIX
B pa3BUTHE I'€HETHKU. MeTO/Ibl TCHETUKH (TUOPUIOIOTUUECKUHN, ITATOTCHETUYECKUM,
MOJICKYJISIpHO-TeHEeTUUeCKUii). OCHOBHBIC TEHETHUECKHE TMOHATHUs. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBJIEHHBIE ['. Menpaenem.
MonoruOpugHoe CKpelIMBaHue. 3aKoH €AuHO0-00pa3usi THOPHUIIOB  IEPBOTO
nokoJjieHus. [IpaBuino HOMUHUPOBaHUA. 3aKOH pacUICIICHUs] Mpu3HaKkoB. ['munoresa
YUCTOTHI raMeT. [1ojIHOE U HeMoIHOe TOMUHUPOBAHMUE.

JlurnbpuHoe CkpelnMBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBaHUS MPU3HAKOB.
[{luToreHeTyeCcKMe OCHOBBI JUTHOPUHOTO  CKpEHIMBaHHA. AHaTU3UPYIOIIEe
ckpelrBaHue. Vcnonp30BaHUE aHATU3UPYIOMIETO CKPEUIMBAHMS Il ONPEIEIICHUS
TE€HOTHIIA OCOOHU.

CuerienHoe HacienoBanue npusHakoB. Paborta T. Moprana 1mo CIEIIEeHHOMY
HacJEeJ0BaHUIO reHOB. HapylieHune cuerieHust FeHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ eHETUUECKUE KAPTHI.

I'enetuka mona. XpoOMOCOMHOE ONpENEIEHHE MOJa. AyTOCOMBI M IOJOBBIE
XpoMocoMbl. ['omMorameTHble W reTeporameTHble oOpraHu3mbl. HacnenoBaHue
PU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3meHunBoCcTh. BHIBI M3MEHUMBOCTH: HEHACJEACTBEHHAs U HACIIE/ICTBEHHAS.
Ponp cpenbl B HEHACJEACTBEHHOU U3MEHYUBOCTHU. XapakTepuCcTrKa
MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanmoHHBIN psii ¥ BapUaIlMOHHAS KPUBAs.
Hopma peakuun npusnHaka. KonuyecTBeHHbIE M KAUECTBEHHBIE NMPU3HAKU U UX HOpMa
peakuuu. CBoicTBa MOIU(DUKAITMOHHON U3MEHIMBOCTH.

HacnenctBennasi, wWiaM TeHOTUIUYECKAs, W3MEHUYMBOCTh. KomOuHaTHMBHAsS
M3MEHYMBOCTh. Melo3 W TOJIOBOM TPOIlecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTallmoHHass U3MEHYMBOCTh. Kiaccudukaiuss myTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TCHOMHBIE. YacToTa M MpUYUHBI MyTanuid. MyTtareHHble (HaKTOPBI.
3aKOH TOMOJIOTHYECKHUX PSI0B B HacaeAcTBeHHOM n3MeHunBocty H. . BaBuoga.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enernka uenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOJbI TE€HETUKHU
YeJIOBEKA: I'€HEAJOTHUeCKUM, OJIM3HEIOBBIN, IMTOTCHETHYCCKHI, OMOXMMHYCCKHH,
MOJIEKYJISIPHO-TE€HETUYECKH. CoBpeMeHHOe ONpPEAEIEHNE TEHOTHUIA:



MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOILIBIO
[111P-ananmu3a. HacnencTBeHHble 3a00eBaHUs YeIOBEKa: TeHHBIC 00JIe3HU, 00Je3HU
c HAaCJICICTBEHHOU IPEAPACTIONOKEHHOCTHIO, XpOMOCOMHBIE 0O0JIE3HH.
Comarnueckue U TreHepaTuBHbIe MyTaluu. CTBoJIOBbIE KIETKU. [IpuHIMIBI
310pOBOTO 00pasza KU3HM, TUATHOCTUKHU, MPO(PUIAKTUKU U JICUCHUS] T€HETUYECKUX
O0one3Hel. MenuKo-reHeTHYeCKOEe KOHCYJIbTUpPOBaHUE. 3HAUYCHHE MEIUIMHCKON
TE€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHMI YeII0OBEKa.

JdeMoHcTpanum:

[Hoptpersl: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepuxon, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiel u cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE W €T0 IUTOTCHETHYeCcKas
OCHOBa», «3aKOH PaCIEIUICHUS] U €T0 IUTOT€HETUYECKass OCHOBaY», «3aKOH YMCTOTHI
ramer», «urubpuaHoe ckpeniuBanuey, «llutonornueckue OCHOBBI AUTHOPUHOTO
CKpemuBaHus», «Menos», «B3zauMmonenucTBue ajsenbHbIX T'E€HOBY», «l €HETHYEeCKHe
KapThl PAaCTEHUM, >KUBOTHBIX M 4YeloBeKka», «l'eHeTuka mona», «3aKOHOMEPHOCTHU
HacJIeIOBaHus, CLEIUICHHOro C moJioM», «KapuoTumbl 4denoBeka U KUBOTHBIXY,
«Bunel w3MmeHunBOCTHY», «MoaudukanronHas W3MEHYUBOCTHY, «HacnemnoBanue
pesyc-akropan, «['eHeTnKa Tpynm KpoBu», «MyTallmoHHAss K3MEHUUBOCTH.

O6GopynoBaHue: Mojenu-anImiIukauu  «MOHOTHOPUIHOE  CKpEIIMBaHUEY,
«Hemonnoe  pomuHupoBanue», «Aurubpumnoe ckpemmuBanue», «llepekpéct
XpOMOCOM», MUKPOCKON M MHKporpenapat «Jpozoduna» (Hopma, mytauuu Gopmbl
KPBUILEB U OKPACKU Teja), repdbapuit «I'opox moceBHOMN».

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

JlaGopatopHast pabotra No 5. «lM3ydyeHuwe pe3ynbTaToB MOHOTHOPUIAHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnast padota Ne 6. «M3ydyeHue monuduKanmoOHHOW W3MEHYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOW».

JlabopatopHast pabora Ne 7. «AHanu3 MyTtanui y Apo30(duibl Ha TOTOBBIX
MHUKPOIIpEnapaTax».

[Ipaktrueckas padota Ne 2. «CocraBiieHHE U aHAIIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M Tpolecc. 3apoKICHHUE CEJIEKIUU U JOMECTUKAIIUS.
VYyenue H. 1. BaBuiioBa o 1ieHTpax NpOUCXOKACHUS U MHOT00Opa3usi KyJbTYPHBIX
pactenuii. LleHTpbl MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. COPT, MOopoAa, MITaMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MaccoBblii U MHAMBUIYaIbHBII OTOOPHI B
CeJeKIMN pacTeHUd U KUBOTHbIX. OIlleHKa OJKcTepbepa. bIM3kopoacTBEHHOE
ckpemmBaHue — wWHOpuauHT. Ywncras muaus. CKpemUBaHWE YHUCTHIX JIUHUH.
I'etepo3uc, unu rubpuaHas cuna. HepoJcTBeHHOE CKpellMBaHUE — ayTOPUIWHT.
Otnanénnas rubpuauzanus U e€ ycrexu. ICKyCCTBEHHBIM MyTareHe3 W MOJy4eHUe
MOJIUIUIOUIOB. JJOCTHKEHUS CeNIeKIIMU PACTEHUM, J)KUBOTHBIX U MUKPOOPIaHU3MOB.



buorexHonoruss Kak OTpacib IPOU3BOJACTBA. |'€HHAs HMHXKEHEpUs. OTarbl
co3ganuss pekomOuHantHod JIHK wu TpaHcrenneix opranusmoB. Kierounas
nmxkeHepusa. Kierounbele KynbTypbl. MUKpPOKIOHAIBHOE Pa3sMHOXKEHHUE PACTECHHM.
KiloHnpoBaHne  BBICOKONPOAYKTHBHBIX  CEJNBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue u satndeckue npodaemel. [MO — renernuecku MoAUGULIUPOBAHHBIE
OpraHU3MBlI.

JlemoHcTpanuu:

IToptpersi: H. W. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuupl u cxembl: kKapTa «LleHTpbl NPOUCXOXKAECHHS W MHOIro00pa3us
KyJIbTYPHBIX pacTeHuin», «Iloponbl qoMamiHUX >KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacrenuity, «Otnanéunas rudpuauzamnus», «Pabotsl akagemuka M. ®@. MBaHoBay,
«Ilomumnonausi», «OObEKTb OUWOTEXHOJOTUMY», «KieTouHble KyIbTYpHl U
KJIOHUPOBaHue», «KOHCTpyupOBaHUE U MIEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJsSKU IUIOI0B M KOPHEIUIOAOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii «CelbCKOX0391CTBEHHBIE PACTECHUS».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Okckypcuss «OCHOBHbIE METOABl W JOCTHKEHMS CEJIEKUWH PpACTEHUU U
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO (epMy, COPTOUCTIBITATEIbHBIN
Y4acCTOK, B TEIUIMYHOE XO3SHUCTBO, JAOOPATOPUIO arpOyHUBEPCUTETA WIM HAYYHOTO

LEHTPA)».
11 KJIACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[IpeanochIKM BO3HMKHOBEHHUS JBOJIIOLMOHHOW TEOPHH. BOJIOIMUOHHAsS
Teopuss U e€ Mecto B Oumonornu. BrusHue 5BOIIONMOHHOW TEOPUH Ha pPa3BUTHE
OMOJIOTHH U APYTHX HAYK.

CeugerenscTtBa 3BOdOLMH.  [[aleOHTONOrMYECKHE:  MOCIIEIOBATEIBHOCTD
MOSIBJICHUS BUJOB B MAaJCOHTOJIOTUYECKOW JICTONMCH, TMEpeXOoiaHbie (QOPMBI.
buoreorpadguueckue: cxoncTBO U paznuure GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3iuyusi SMOpPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE,
pPYIMMEHTapHBIE OpraHbl, AaTaBU3MbL. MOJNEKYIAPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJICICTBEHHOCTH ¥ OCHOBHBIX METaOOIMYECKUX TyTeH y Bcex
OpraHU3MOB.

OpomonmonHas  teopuss Y. JlapBuHa. IIpeanochbUIikM  BO3HUKHOBEHUS
JapBUHU3MA. J[BWKyIMe CWiIbl 3BOJIOIMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MpPHU OTPAHHMYEHHOCTH PECYPCOB, HEOMPENENEHHAs] H3MEHYHUBOCTb,
O0opnOa 3a CylecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckast Teopus 3Boioruu (CTD) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBostonus. [Tonynsiiusa kak eIMHUIA BUIA U SBOJIIOLIUH.



JBrxymue cuibl ((hakTopbl) 3BONIOLUMU BUAOB B Ipupoae. MyTallMOHHBIN
npolecc 1 KOMOWHATUBHAS U3MEHUYMBOCTb. [1oMynsiinOHHBIE BOJHBI U JpEi( reHoB.
N3onsauusa u murpauus.

EctecTBeHHbIil 0TOOp — HampaBisoomuii (aktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoONEeHHOCTh OpPraHU3MOB Kak pe3ysibTarT 3BodtoUuU. [Ipumepsl
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl U UIHO-adalTaL|H.

Bun u  BupooOpazoBanme. Kpurepunm  Buga.  OcHOBHbIE  (OpPMBI
BUJ1I000pa3oBaHus: Teorpaduueckoe, 3K0JIOTHIECKOe.

MakposBosonus.  DopMmbl  3BoOJOLMH:  (UIETHYECKas, JUBEPreHTHas,
KOHBEpreHTHasl, napasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

[IpoucxoxieHne OT Hecneuualu3upoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AganTuBHAs pajvalysl.

JdeMoHcTpanum:

[Toptpersl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Cesepios.

Tabnuuel n cxembl: «Pa3Butue opranmdeckoro Mupa Ha 3emie», «3apoJbliin
MO3BOHOYHBIX KUBOTHBIX», «ApXeOonTepukKcy, «PopMbl O0PHOBI 32 CYIIECTBOBAHUE,
«EctecTBeHHBIN 0TOOpP», «MHOTOOOpa3ue COpPTOB pacTeHuit», «MHorooopasue
OpOJ AKUBOTHBIX, «Tomynsuuny», «MyTaunoHHas U3MEHYUBOCTD,
«Apomopdoss», «Mauoamanranun», «OOmas nereHepauus», «JBUKyIIHE CHUIIbI
sBomoIuny, «Kapra-cxema wmapmipyra myrtemiectBusi Y. JlapBuna», «boprba 3a
cymectBoBanue»,  «llpucnocobienHocts  opranu3moBy»,  «leorpaduueckoe
BUI000pa30BaHuE», « IKOJIOTUUECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACcKH, HAOOp
TUTOZIOB U CeMsTH, KoyeKuus «IIpuMepsl 3alIUTHBIX MPUCTIOCOOICHHH Y )KUBOTHBIXY,
Monenb «OCHOBHBIC HAaNpaBIEHUS OHBOJIIONHUNY, O0BEMHas wmonaens «CTpoeHue
TOJIOBHOTI'O MO3Ta NO3BOHOYHBIX).

buoreorpapuueckass kapta Mupa, Kouiekuusa «QPopMBl  COXPaHHOCTU
MCKOITA€MBbIX JKUBOTHBIX U paCTEHUI», Mozenb anmmkanus «llepekpéct xpomocomy,
BIaXHbIE  Ipenaparsl  «Pa3ButHe  Hacekomoro»,  «Pa3BuUTHE — JIATYIIKW»,
Mukpornpenapart «/po3zodpuna» (Hopma, MyTauuu GOpMbI KPbUIBEB U OKPACKH TETIA).

JlabopaTopHble H MpaKkTH4YecKHe PadoThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHuwe BHUIOB TO MOP(HOIOTHICCKOMY
KPUTEPUIO».

Jlabopatopnas pabota Ne 2. «Onucanve mpucrnocoOJICHHOCTH OpTraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4HbIE MPEICTABICHUS O 3apOXKACHUM KU3HU. HayuHbple rumnoress
BO3HUKHOBEHHUSl JKM3HM Ha 3emuie: aOHOreHe3 M HaHCHepMHs. XUMHUYECKas
3BOJIIOLMS. AOWOTeHHBIH CHHTE3 OPraHMYECKHX BELIECTB M3 HEOPraHMYECKHX.



DKCIEPUMEHTAIBHOE TMOATBEPKIACHUE XUMHUYECKOW 3BONIONMU. HaudanpHble 3Tamnbl
ouonornyeckoil sBomtonuu. ['mnoresa PHK-mupa. ®@opmupoBaHne MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHUE IMPOTOKIETKU. [lepBble KIETKM W WX DSBOJIOLUSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKHUBBIX OPTAaHU3MOB.

Pasutre xu3Hum Ha 3emiie mo spam M nepuojaM. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. [lanmeozolickas spa u €€ MEpHOJBI: KEeMOPUNUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o30KcKas 3pa v €€ NEPUOIbL: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ T1epuonbl: IMAJNCOr€HOBBIM, HEOTCHOBBIH,
AHTPONOT€HOBBIM.

XapakTepucTuKa KJIMMara W TEOJOrMYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMKM PACTUTEIIBHOTO M JKHUBOTHOTO MHupa. ApoMopdo3bl y pacTeHHl W
*KUBOTHBIX. [losiBIIeHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpraHMyYecKOro Mmupa Kak oOTpakeHue 3BoMoUUH. OCHOBHBIE
CHUCTEMATUUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMUS YeNOBEKA. AHTPOIOJOrUs Kak Hayka. Pa3Butue mpencraBieHU O
IPOUCXOXKACHUN YeloBeKa. MeToapl wu3ydeHHs aHTponorene3a. CxoxacrBa H
pa3nuus 4eJoBeKa U KUBOTHBIX. CHUCTEMATHUECKOE MOJIOKEHHUE YETIOBEKa.

JIBxyrue cuibl ((pakTopsl) aHTpornoreHesa. HaciencrBeHHass "3BMEHYMBOCTD U
ecTecTBEeHHBIN 0TOOpP. OOIIEeCTBEHHBIH 00pa3 KU3HHU, U3TOTOBJICHUE OPYAUM Tpyna,
MBIIICHHUE, PEYb.

OCHOBHbBIE CTagUM W BETBU HSBOJIOLIMM YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
yMelblii, YemoBek npsMoxoasiuii, YemoBek HeaHiepTanbCKuil, YelloBEK pa3yMHBIM.
Haxoaku uckonaeMbIX OCTaTKOB, BPEMSI CYIIECTBOBAaHMS, 00JACTh PACTIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE paChl: €BpOTICOUIHAS (€Bpa3UiicKas ),
HErpo-aBCTpAJIOMIHAS (PKBATOpUAJIbHASA), MOHTOJIOMIHAS (a3MATCKO-aMEPUKAHCKas).
YepTsl TPHUCTIOCOOIEHHOCTH TIPEACTABUTENCH UYENOBEYECKUX pac K YCIOBHUSAM
cymectBoBanus. EquHcTBO yenoseueckux pac. Kputuka pacusma.

JdemoncTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne ConHEUHOH cHCTEeMBI», «Pa3Buthe
opramu4eckoro  mwupa», «PacturenbHas  kierka», <« KuBOTHasg  KieTkay,
«IIpokapuotnueckas kineTka», «CoBpeMeHHas CHCTeMa OpPraHUYECKOro MUpay,
«CpaBHEHME aHATOMMYECKHX YEpPT CTPOCHHSI 4YEJIOBEKa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTHIECKUX HAXOAO0K MPEIKOB COBPEMEHHOTO
yernoBekay, «/lpeBneinmme moam», «/peBHue moan», «llepBbie coBpeMeEHHBIE
moany, «YenoBeueckne pachi».

OG6opynoBaHue: MYJISIKA «ITpoucxoxaenne YeJIOBEKa» (610CTHBI
aBCTPAJIONMUTEKA, NHUTEKAHTPOIa, HEAaHAEpTaablla, KPOMAaHBOHIIA), CJENKU WIN



M300paXKeHUs KAMEHHBIX OpYyIud NEpBOOBITHOIO YeEJIOBeKa (KaMHU-YOIIMEPHI,
pyouna, ckpebiia), reoXpoHOoJIOru4yeckast Taoiuia, Kouiekuus «DopMbl COXpaHHOCTH
HCKOIA€MBbIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

[Ipaktuueckas pabora Ne 1. «V3ydyeHHe HCKOMAaeMbIX OCTAaTKOB PacTeHUH u
KUBOTHBIX B KOJUICKIIASIX).

OKcKypeus «DBOJIIOLMS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeaueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpYy:Kawiuas cpeaa.

DKOJIOTHSl KaK HaykKa. 3aJayd U pa3Jeiibl dKOJIOrMU. MeToabl dKOJIOTMYECKUX
UCCIIEN0BAHNNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpsl oOWTaHHUS OpPraHM3MOB: BOJIHAsA, HA3EMHO-BO3JYIIHAs, MOYBEHHAas,
BHYTPUOpPTaHW3MEHHAs.

Okonornyeckue  ¢akropsl. Kimaccudukanus 3KOJIOrMUECKHX  (PaKTOPOB:
abuotnyeckue, OWOTMYECKHME U AaHTPOMOreHHble. JIeHCTBHE DKOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenust  OpraHU3MOB K JIEWCTBUIO  aOMOTHYECKHX  (PAKTOpOB.
buonoruyeckue puTMBbI.

buotuueckue daxktopsl. Bumbl OMOTHUYECKUX B3aUMOJECUCTBHUI: KOHKYPEHIIUS,
XMIHUYECTBO, CUMOMO3 u ero Qopmel. [lapazutusm, koomepauus, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJIEOHWYECTBO). AMEHCAIM3M, HEUTPaIU3M.
3HaueHne OWOTHMYECKMX B3aUMOJCHCTBUN Jisi CYIIECTBOBAHHUS OpPraHU3MOB B
IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTEepUCTUKH  momyisiuud. OCHOBHBIE  TOKa3aTeau
NOMYJIALIMK: YHUCJIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka YucICHHOCTH MOMYJISIUUN U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuuer u cxembl: kapta «lIpupomubie 30HBI 3emnu», «Cpenbl OOUTaHUS
opranu3mMoBy», «®Dortonepuoauzm», «llonmynsauun», «3aKOHOMEPHOCTH PpOCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble H MpaKkTH4YecKHe PadoThI:

Jlabopatopnast pabora Ne 3. «Mopdomornueckne 0cOOEHHOCTH PACTCHUU W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHue cBera Ha POCT W Pa3BUTHE UYEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «lloncu€tr MIOTHOCTH MOMYNSIUMNA Pa3HBIX BUAOB
PaCTEHHI.

Tema 4. Coo011ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAas, Tpoduueckass (mumeBas). Bunabl-momunantel. Csizu B
OMOLIEHO3E.

Dkoyioruyeckue cucteMbl (dkocuctemsbl). llonstue 00 3KOocucTeMe U
ouoreorieHoze. DOYHKIHOHAJIBbHBIE KOMIIOHEHTBHI ~ 3KOCHUCTEMBI:  MPOYIICHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BEIIECTB M MOTOK IHEPTUH B IKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHU dKOcucTeMbl. [Inmessie nenu u cetu. OCHOBHbBIE
MOKa3aTeM HKOCUCTEMBI: Ouomacca, NPOAYKIMS. OIKOJIOTMYECKHUE MUPAMUIbIL:
MPOAYKIIUU, YHUCICHHOCTH, Ouomacchl. CBONCTBa HSKOCUCTEM: YCTOWUYUBOCT,
camoperyJisiuus, pazsutre. CyKueccus.

[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMA XBOMHOTO MU
MIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIOT€HHBIE OKOCHUCTEMBI. ATpPOIKOCHUCTEMBI. Ypb6o3KocucTeMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (¢akTop ycTOWUMBOCTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. WM. Bepuanckoro o Oumocdepe. ['panmiipl, coctaB M CTPyKTypa
ouocdepnl. Kupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ounocdepsrl Kak
rII00aJIbHOM dKOCUCTEMBI. J[MHamMuueckoe paBHOBecHME M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMUYECKHE ITUKIIBI 3JIEMEHTOB (Yriiepona,
a3oTa). 30HaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuecTBO B Ouochepe 3emiin. AHTPOIIOTEHHBIE W3MEHEHUs B Ouocdepe.
I'moGanpHbIC 2KONTOTHYECKUE TTPOOIESMBI.

CocymiecTBoBaHu€e MpUpobl U denoBedecTBa. CoxpaHeHue OmMopa3zHOOOpa3us
KaKk OCHOBa ycrToWumBocTu Ouocdepsl. OCHOBA paAIMOHAIBHOIO YIPaBICHUS
NPUPOJHBIMU peCypcaMH M WX HCHoJib3oBaHHWeE. JlocTHKeHUs OMOJIOTHMH M OXpaHa
IPUPOJIBI.

JdemoncTpanum:

[loptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer 1 cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogueie coobmecTBa», «llenn nutaHus», «IKOJIOTHYECKAsT MNUPAMUAAN,
«buocdepa u denmomek», «IKOCHUCTEMA IUPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOWHOrO  Jiecay, «buomeHno3  Bomoéman,  «ArporeHo3»,  «lIpumepHbie
AHTPOIIOT€HHBIC BO3JECHCTBUS HA MPUPOY», «BaxkHeWIIne NCTOYHUKHU 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOn», «I[louBa — BaxkHelmias cocrtaBisomas Ouochepb»,
«®DakTopsl nerpaganuu nouBy, «llapaukoBsiii 3P hexT», «PakTopbl paguOaKTUBHOTO
3arpsisHeHHsT  Onocdeps», «OO0mas crpykrypa Omocdeps», «PacmpocTpanenue
KU3HU B Ouocdepe», «O30HOBBIM 3kpaH Ouochepr», «KpyroBopor yriepoaa B
ouocdepe», «KKpyroBopot a3zora B Ipupoe».



O6opynoBanue: Monenb-anmuiMkauusg «Tunuunele OMOIEHO3BD», TrepOapuit
«PactutenpHbie cooOiiecTBa», KoyeKiuu «buoneHnos», «BpenuTenu BaKHEUIIMX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYpP», repOapuu U KOJUIEKIIMH PACTEHHU M JKUBOTHBIX,
MIPUHAJIEKAIINE K Pa3HbIM JKOJOTMYECKUM TpylnnaM OJHOTO BuAa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXPAHIEMbIX BUOB PACTEHUM U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  ITPOTPAMMELI 11O
BNOJIOI'MN HA bA3OBOM YPOBHE CPEJAHEI'O OBLIET'O OBPA3OBAHNUA

Cornmacuo ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHMS K pe3yibTaTam
OCBOEHMS 00YYarOIUMUCS NIPOTrPaAMM CPEIHETO OOLIEro 00pa30BaHUs: IMUYHOCTHBIM,
MeTaIpeAMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pe3yJbTATOB OCBOCHUSI mpeaMera «bHosorus»
BBIZICJICHBI CIICYIONIME COCTAaBIISAIONINE: OCO3HAHME OOYYaIOUUMHCSI POCCHUHCKON
rpakJaHCKON UJEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTU U
CaMOOIIPEICIICHUIO, HaJIM4ue MOTHBAIUH K 00Yy4YEHUIO Oouonoruw,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HWCTOPUYECKUX TPATUIUA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTA 1I€HHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  O00pa3oBaHUs, HaJUYUE  DKOJOTHYECKOrO0  IMPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJI U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJibTAaThl OCBOCHUS Mpeamera «buosiorus» mocTurarorcs B
€IUHCTBE Y4YeOHOW © BOCIUTATEIBHOW JEATETLHOCTH B COOTBETCTBHHU C
TPAAULIMOHHBIMUA POCCUMUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, TPHUHATHIMU B OOIIECTBE MpaBUIaMHU U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHUS, CaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3UILMHU JTUYHOCTU, NATPUOTU3MA, YBAKEHUS
K 3aKOHY W MPaBOMOPSJKY, YEJIOBEKY TpyJla M CTaplieMy IOKOJICHHIO, B3aUMHOTO
yBaXEHUS, OCPEKHOrO0 OTHOMICHHWS K KYJbTYPHOMY HACIEIUI0O W TPagUIUsSIM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickonn denepanuu, MPUPOJIE U OKPYKAOIIEH
cpene.

JIM4HOCTHBIC PE3yJIbTaThl OCBOCHHS y4eOHOTo mpeaMera «buosorusy AOKHBI
OoTpakaTb TOTOBHOCTb UM  CIOCOOHOCTH OOYYaroOmIMXCsl PyKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPCHHEH TMO3WUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH,  TIO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUW,  COOTBETCTBYIOIIHMX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, PACHIUPEHHE KU3HEHHOTO
ONbITa W ONbITA JCITEIBHOCTA B MPOLECCE pealu3allii OCHOBHBIX HAIpPABICHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh TPAKAAHCKOW TO3UIIMH OOYYaromerocs Kak aKTHBHOTO W
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHUTYLHOHHBIX MpaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
Y MPaBOIOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESATEIBLHOCTHU MPHU CO3IaHUU YYEOHBIX
MPOEKTOB, pEIICHWHM Yy4yeOHbIX U  T[O3HABAaTENbHBIX  3aJay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMpPEAESITh COOCTBEHHYIO MO3UIMIO 10 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JEHUCTBUSX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HbIMU YOEXICHUSMU, KYyIbTYPHBIMH IEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHMYECTBY B MPOIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TO3HABATEJIBHBIX W  HCCIENOBATEIIbCKUX  3a/lady, YBaXUTEIbHOTO
OTHOIIIEHHUSI K MHEHHUIO ONIMOHEHTOB TMPU OOCYXKJICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HIACHTUYHOCTH, MaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, ropioctu 3a
CBOM Kpau, CBOK PolaWHy, CBOW S3BIK W KYJIbTYpPy, HOPONUIOE M HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHWE K MPUPOAHOMY HACJIEAUIO U MAMATHUKAM MPUPO/IBI,
IoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTDH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJOTHH, TOHUMAHUS 3HAYEHHsS] OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
YeJioBeKa U COBPEMEHHOTO 00IIEeCTBa;

uaeiiHas yOexAEHHOCTh, TOTOBHOCTh K CHYyXKeHWI0 u 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCHUMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJIMUTENSAM, CO3JaHUIO0 CEMBH HA OCHOBE
OCO3HAHHOTO NIPUHATHUS LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUU C TPAAULUSAMU
HaposoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYAs SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOW MPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHHIO B PAa3HBIX BHJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JIMYHOCTH;



S5) ¢u3uyeckoro BocnUTaHHUA, (POPMHUPOBAHUA KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

MMOHMMAHHE U peau3alus 3[0pOBOro U 0€30macHoro oopasza xKu3HH (310pOBOE
MUTaHue, COOI0IEHNE TUTMEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBINA PEXHUM
3aHATHM M OTAbIXa, peryjspHas (u3MYecKas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOI0 M KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE UEHHOCTHM TMpaBWI  HWHAUWBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYaAlUsAX, YIPOXKAIOLIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME TMOCIEACTBUI M HENpPUATHUS BPEIHBIX MPUBBIUEK (YNOTpeOIeHUsS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOIMYECKOM M COLUaIbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIILHO
BBITIOJHSATH TAKYIO €ATEIbHOCTD;

UHTEpeC K paznuyHbiM chepaM mpodeccuoHaTbHOM NeATeIbHOCTH, yMEHHE
CoBepIlaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccun W peau30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OO0Opa3oBaHUI0O W CcamMoO0Opa3oBaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 1€JI€CO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHA OJKOJOTMYECKOW KYJIbTYpbl: MPHOOPETEHUE OIbITa
IJIAHUPOBAHUSA MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUH JJIs1 OKPYKAIOLIEn
Cpenbl;

OCO3HAHHE TJIOOAJIBHOTO XapaKTepa 3KOJOTUYECKUX MpoOJIeM MU MyTel ux
pelLIeHHS;

CHOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MPU U3YUYEHUU OMOJIOTHUU 3HAHUS
M yYMEHHMs TpU  pPEIIeHHH  MpoOJeM, CBA3aHHBIX C  palMOHAIBHBIM
MIPUPOAOIIOTB30BaHNEM (COOII0/ICHNE TTPABUII TIOBEJICHUS B IPUPOJIC, HATPABICHHBIX
Ha COXpaHEHHE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUAOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HENPHUATHE JIEUCTBUH, MPUHOCIIIAX BPEA OKPYKAIOMIECH TPUPOIHOU
cpene, yMEHHe IMPOTHO3UPOBATh HEOIAronpUATHBIE SKOJIOTHUYECKHE IOCIEICTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HaJIU4YMe PA3BUTOr0 HKOJIOTUYECKOTO MBIIUICHHS, HKOJIOTUYECKOW KYJbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTHUYECKON HAIMPaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA
MMHU B MO3HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAIBLHOUN MPAKTUKE, TOTOBHOCTHU K
YYACTHUIO B IPAKTUYECKOM JIESITEIbHOCTH KOJIOTUYECKON HAMPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa JHAJIOTe
KyJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATENBCKOM KYyJIBTYphl Kak CpEACTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TIO3HAHUS MHPA;

NOHMMaHWe cHelupuKr OUOJOTMM KaK HAayKH, OCO3HaHUs €€ pOoJu B
(GopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3/JaHUU IIEJOCTHOTO
NpeCTaBlICHUs 00 OKpYKalIleM MHpe Kak O €IMHCTBE NPUPOJBI, YeJOBEeKa W
oOmiecTBa, B TMO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH W PEIIEHUH NpodiIemM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTHH ISl COBPEMEHHOW IMBHIIM3AIINN:
oOecriedeHrss HOBOTO YPOBHsSI pPa3BUTHS MEIUIIMHBI, CO3JaHHE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CITOCOOHBIX pelIaTh pecypcHble MpoOIeMBbl Pa3BUTHS YEIIOBEUYECTBA,
MOWCKa TMYyTeW BBIXOAA W3 TIOOATBHBIX JKOJIOTHUECKHX MpoOJeM M oOecrieueHus
nepexofa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY HCIIOJIB30BAHUIO TIPUPOTHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTHYECKMX 3HAaHUW B  LEJIX
TIOBBINICHUST OOIIEH KyJIbTyphl, €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, KaK COCTaBHOMN
qacT (PYHKIIMOHAIBHON IPaMOTHOCTH O0yYarOImuXcsi, GOPMUPYEMOU TP U3yUESHUHU
OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHHUS, HUCIOJb3YEeMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTM UCIIOJIb30BaTh IMOJIydaeMble 3HAHUS JUIsl aHaiuM3a |
OOBSICHEHUS SIBJICHHUI OKpYKAIOIIETO0 MUpa M MPOUCXOASIIMX B HEM H3MEHEHMHI,
yMEHHE JieflaTh OOOCHOBAaHHBIE 3aKIIOYEHHMs Ha OCHOBE HAy4HbIX (AKTOB U
MUMEIOIIUXCS TAHHBIX C LEbIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTHYECKHWE 3HAHUS IS
pelieHus pooJieM B peabHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHHWE IIEHHOCTH HAY4YHOW JEeSATEIHHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATENIbHOCTh UHIUBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYyYEHHIO HOBBIX 3HaHMM MO OWOJIIOTHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOEHUs ydeOHoro mnpenmera «buomorus»
BKIIFOYAIOT: 3HA4YUMbIe 11  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEeHAyYHbIE TOHATHS, OTPa’KaoIINe
LEJTOCTHOCTh HAYYHOM KapTUHbBI MHUpa M choeuuduKy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIus, SIBICHHE, MpPOlLiecC,
CUCTE€Ma, HAY4YHBIM (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,



UCCleI0BaHNue, HAOMI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U APYIHX), YHUBEPCAIbHbBIE
yuyeOHble  JAeicTBUS  (ITO3HABAaTENbHbIE, KOMMYHHUKAaTHUBHbBIC, PETYJISTUBHBIE),
obecneunBatomue GopmupoBaHue (YHKIIMOHAIBHON TPAMOTHOCTH U COLMAIBHOU
KOMIIETEHUMUH  OOy4YallHUXCs, CIOCOOHOCTh  OOYyYalolIMXCS  HCIOJIb30BaTh
OCBOEHHBIE MEXJIUCUUITMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEPCAJIbHbBIE
yueOHbIe EUCTBUS B O3HABATEIBHOM U COLUANIBLHON MPAKTHUKE.

MeranpenMeTHble Pe3yNbTaTbl OCBOEHUS MPOrpaMMbl CPEIHEro OOIIEro
00pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBepPCAJIbHBIMU yueOHBIMU NMO03HABaTeIbHbIMHU
NEeMCTBUAMM:

1) 6a30oBble JJOrHYEeCKHe JeCTBHS:

CaMOCTOATENbHO  (QOpMyJIHMpOBaTH M aKTyaJu3UpOBaTh  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOTO MBIIIICHUS
(ananu3a, cuHTe3a, CpaBHEHHUSA, KiIacCU(pUKaIMU, 0000IIEHNUs), PACKPHIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIACHATh MX XapaKTepHble MPHU3HAKH, YCTaHABIMBATH
CBSI3H C APYTUMU TIOHATUSIMH);

ONpeNeNsITh IeNU JeATeTbHOCTH, 3ajaBas IapaMeTpbl U KpUTEpUH HX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI IESITEIbHOCTH C TTOCTABJIEHHBIMU IEJISIMU;

UCMOJIb30BaTh OMOJOTMYECKHE MOHATUSA A OOBSICHEHHS (AKTOB U SIBICHUHN
KUBOU IPUPOJIBI;

CTPOUTH JIOTMUECKUE pacCyKICHHs (MHAYKTUBHBIE, JAEIyKTHUBHBIE, IO
aHaJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUYHMS B paccMaTpUBAEMBIX
ABJICHUSX, (DOPMYJINPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBS3¢ W OTHOIIEHWH B H3Y4aeMbIX OHOJOTMYECKMX OOBEKTax, a TaKkKe
OPOTUBOPEYUI PpA3HOTO pPOJA, BBIBICHHBIX B Pa3IMYHbIX HMH()OPMALIMOHHBIX
UCTOYHUKAX;

pa3palaTeiBaTh IUIaH pEIIeHUs MpoOJeMbl C Y4€TOM aHajau3a HMEIOUINXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJAMHUPOBATH U BHIIOJHATH PAa0OTY B YCIOBUSAX PEaIbHOI0, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOTO B3aMMOJCHCTBYS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHA:

BJa/IETh HABBIKAMM Y4E€OHO-MCCIIEIOBATEIbCKON M MPOEKTHOW JEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHus  mpoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELICHUS MPAaKTHYECKUX 3a]ad, TPUMEHEHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;



WCIIOJIb30BaTh PA3JIMYHBIE BUIBI JEATEIBHOCTH 10 MOJIYYEHHUIO HOBOTO 3HAHMS,
€ro MHTEpPIpETaLNH, IPEOOPA30BAHUIO U TPUMEHEHHUIO B yYEOHBIX CUTYyallUsIX, B TOM
YuCJIe MIPU CO3AaHUM YUYEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMHpOBaTh HAy4YHbI THUN MBIIUICHUS, BJIAJETh HAYYHON TEPMHUHOJOTIHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (OPMYIHpPOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JEeSATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISTh NPUYMHHO-CIEACTBEHHBIE CBS3M M aKTyaJM3UMpOBaTh 3ajady,
BBIIBUTATh TUNIOTE3Y €€ PEIleHUs, HAXOUTh apryMEHThI ISl I0Ka3aTeJbCTBA CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJIYYEHHBIEC B X0JI€ PEUICHUS 3a7a4l pPe3yIbTaThl, KpUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh 1EJICHANPABICHHBIA MMOUCK MEepeHoca CPeAcTB M CIOCOo00B
JENCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIBHYI0 M MPAKTHYECKYIO 00yacTu
KU3ZHENECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeJiaraTh OPUTHHAIBHBIE MOAXOAbl M PEIICHHS,
CTaBUTb NPOOJIEMBI U 33/1a4H, IOMYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

3) paboTa ¢ nunopmanmeii:

OpPUEHTHUPOBATHCSI B Pa3IMUHBIX MCTOYHUKAX HMHPopManuu (TEKCTe y4eOHOTo
nocobus, Hay4YHO-TIONYJISIPHOM  JHUTepaType, OHOJOIMYECKHUX  CJIOBapsAX U
CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATH
UH(POPMAIUIO Pa3IMYHBIX BUJOB U (DOPM MpPECTABICHUS, KDUTHUYECKU OLIEHUBATh €€
JOCTOBEPHOCTh U HENTPOTUBOPEYUBOCTH;

(GopMyIupOBaTh 3anpochl M NPUMEHSATh pa3jIMyYHblE METOAbl IpPHU IOUCKE U
orbope Owmonornueckoil wHGOPMAIIMKA, HEOOXOAUMON IS BBIMOJHECHUS YYEOHBIX
3a/ay;

npuoOpeTaTb ONBIT HCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATh KYJbTYPY AKTUBHOI'O HMCIIOJIB30BAHUS PA3JIMYHBIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BbIOMpaThb  ONTUMAaJbHYIO  (QOpMy  HpeICTaBIICHUS
Oouonornueckoil nHPopmauu (cXempl, rpaQuKu, AUATPAMMBI, TaOIHUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAay4HbId S3bIK B KauyecTBE CpeAcTBa IIpu padore C
Oouonornueckoil  uWHpoOpManuend: TPUMEHATh XUMHYECKHe, (Qu3MUeckue u
MaTeMaTUYeCKue 3HAKU M CHUMBOJBI, (Qopmyibl, abOpeBHAaTypy, HOMEHKJIATYpY,
HCII0JIb30BaTh U MPEe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATTISIAHOCTH;

BJIa/I€Th HABBIKAMU PACIIO3HABAHMS U 3aIUTHI HH(POpMALHU, THPOPMALIMOHHON
0€301acHOCTH JIUYHOCTH.



OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU JI€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HU, AKTUBHO y4acTBOBAThH B
JMajore WM JUCKYCCHHM IO CYIIECTBY OOCyXaaeMoll Tembl (YMEHHE 3ajJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJACHUS OTHOCHUTEIIBHO BBHITIOJIHEHUS TMpejiaraeMoiu
3a/1a4uM, YYUTHIBAaTh WHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN JPYTUX YYaCTHUKOB
JManora Wil JUCKYCCUH);

pacrio3HaBaTh HeBepOalibHbIE CpEACTBAa OOIICHUS, I[MOHUMATh 3HAYCHUE
COITMAIbHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYaIUi, YMETh
CMATYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIOCOOAMHU OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEpPEHHUsl IPYyTUX JIOJIeH, MPOSIBISATh YBAXKHUTEIHBHOE OTHOIICHUE K COOCCEHUKY U
B KOppEKTHOU popMe popMyTUpOBaTh CBOU BO3PAKEHUS,

pa3BEPHYTO W JIOTMYHO W3JaraTh CBOKO TOYKY 3pEHHUS C HCMOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMECTHAS AT ILHOCTh:

MOHUMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYyaTbHON
paboTHl MpU penieHnd OUOJOTUYECKON TpoOieMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHHMSI TPYIITIOBBIX ()OPM B3aMMOJICHCTBUSI TIPH PEIICHUH YUeOHOU 3a/1auu;

BBLIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JCHCTBHH ¢ Y4ETOM OOITUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0O YjeHa KOJIJICKTHURA,;

NpUHUMATh I COBMECTHOM  JIESITEIBHOCTH,  OpPraHW30BBIBATH M
KOOPJMHUPOBATh JCHUCTBUA 1O €€ JOCTH)KEHHIO: COCTaBJIATh IUTAH JICWCTBUIA,
pacrpenensaTh poiau ¢ Y4€TOM MHEHUH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJa M KaXKJIOT0 y4aCTHHKA KOMAaHJIbl B OOIIHit
pe3yIbTAT 10 pa3padOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE IIPOCKTHI, OIGHUBATh MJEH C TO3UIMA HOBHU3HHI,
OPUTHHAJILHOCTH, MMPAKTUYCCKON 3HAYMMOCTH;

OCYIIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHUE B  Pa3IMYHBIX
CUTYAIUAX, IPOSIBISATH TBOPYECTBO U BOOOPaKEHUE, OBITh HHUITUATUBHBIM.

OBJajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JeHCTBUSIMU:

1) camoopraHu3amus:

WCITOJIB30BaTh OWOJIOTHYECKUE 3HAHUS VIS BBIIBICHUS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIHIX;

BEIOMpATh Ha OCHOBE OHWOJIOTMYECKUX 3HAHUHA IICIEBbIC W  CMBICIOBBIC
YCTaHOBKM B CBOUX JCUCTBUAX U TMOCTYMKAaX IO OTHOIIECHHUIO K XHWBOW MHPHUPOJE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBIISITh TO3HABATEIBHYIO JEATCIBHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTENIbHOM
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaITUsX;



CaMOCTOSATEIIbHO COCTaBJIATH IUIAH PEIICHMS MPOOJIIEMBbl ¢ YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH Y4eOHOTO ITPEeMETa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM SPYIUIIUU B pa3HbIX
0o0JacTsX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 0OOpa30BaTENIbHBIM M KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTyalMsIM, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIa/IeTh HABBIKAMH MO3HABATEIbHOM pedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA U  MBICIMUTENBHBIX IMPOLECCOB, WX pe3yJbTaTOB U OCHOBAaHUM,
UCIIONIb30BaTh NPHUEMBI pediieKkcuu Jig OLEHKM CUTyallid, BbIOOpa BEpPHOTO
peLIeHUS;

yMETh OLICHUBAaTb PUCKA M CBOEBPEMEHHO NPUHUMATh PELICHUS 110 HX
CHIKECHUIO;

IIPUHUMATh MOTUBBI W AapryMEHThl JPYyIrUX IPU aHAIU3E PE3yJbTaTOB
NEeATEIIbHOCTH;

3) npuHATHE ceds U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMAThb MOTUBBI W AapryMEHThl JPYyIUX IPU AaHAIU3E PE3yJbTATOB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl ocBoeHHMs mporpamMMbl COO mo Ouonorud Ha
0a30BOM ypOBHE BKIJIIOYAIOT crienuuieckue g ydeOHoro mpeamera «buomorusy»
HAy4YHbIC 3HAHHS, YMEHHSI U CIOCOOBI JCHCTBUI MO OCBOCHHIO, MHTEPIIPETAIIUU U
nmpeo0pa3oBaHUI0 3HAHWM, BHUIBI JCSTEIHHOCTA MO TMOJTYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWA B PA3IMYHBIX y4EeOHBIX CHUTyalHsX, a TaKKe B pPeabHBIX
KU3HCHHBIX CHUTYaIUsX, CBSI3aHHBIX C Owojorumedd. B mporpamme mnpenMeTHbIe
PE3YNIBTATHI IPEICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3ynabTaThl OCBOCHHs ydeOHOro mpenmera «buomorus» ¢ 10
KJlacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUSl €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAayYHOU



KApTUHBI MHUpa MU HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOeKHBIX
Y4€HBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTHH, (PYHKIMOHAIBHONW IPAMOTHOCTH YEJIOBEKA
IUISL pelIeHUs KU3HEHHBIX 3a]1ay;

YMEHHE pacKpbIBaTh COAEp)KaHWE OHOJOTMYECKUX TEPMUHOB M MOHSITHUM:
U3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIEeCTB U MPEBPAICHUE SHEPIHUH),
romMeocTtaz  (caMoperyisilus), ypOBHEBas  OpraHW3alMs  JKUBBIX  CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PEMPOYKLIHUA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHasi,
MYTallMOHHAs, LIEHTpalIbHas JOrMa MOJIEKYJIsIpHOM Ouosiorun), 3akousl (I'. Mengens,
T. Moprana, H. WM. BaBunoBa) u yueHus (0 LEHTpax MHOroodpasus u
NPOUCXOXKIEHUSI KyJIbTypHbIX pacteHuit H. U. BaBuiioBa), onpenensitb rpaHUIbl UX
NPUMEHUMOCTH K JKUBBIM CHUCTEMaM,;

yMEHHE BIAJIETh METOJAaMHU HAyYHOrO TMO3HAHUS B OMoJioruM: HAOIIOJEHUE U
OMKMCAHME >KMBBIX CHUCTEM, IPOIIECCOB M SBJICHUM, OpraHu3alus U MpPOBEJCHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIIBIXKEHHE THUIIOTE3bl, BBHIABICHHUE 3aBUCHMOCTH
MEXIYy HWCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYYCHHBIX pE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUIN U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI Ha
OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIETATh CYIIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpOIEeCCOB: OOMEHa BEHIECTB M MPEBPAICHHsS] SHEPTUM B KIETKE, (POTOCUHTE3a,
IUTACTUYECKOTO M JHEPreTUYeCKOro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS,  PAa3MHOXEHUS, HMHAUBUIYAJIbHOTO  pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHE TPUMEHSTh IOJYYCHHBIC 3HAHUSA MJIs OOBSICHEHUS OMOJIOTMYECKHUX
MPOLIECCOB W SIBJICHUM, ISl MPUHATHA TMPAKTHYECKUX PEUICHUUA B ITOBCEIHEBHOM
KU3HA C LEeJbl0 o0ecreyeHusi Oe30MacHOCTH CBOETO 3/I0POBbsI U 370POBBS
OKpY’KaIoIUX JIIOJIeH, COONIIOIEHUs HOPM TPaMOTHOTO MOBEJCHHUS B OKpY’Karole
OPUPOJHOM cpesne, MOHMMAaHHWE HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHXKEHUHN
COBPEMEHHOM ounonoruu " OMOTEXHOIOT U TUIS PaLMOHAIIBHOTO
IIPUPOAOIIOIB30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHbIe TeHeTHUECKHE 3a1a4i Ha MOHO- U TUTHOpUIHOE
CKpeIllMBaHUE, CIETUIEHHOE HACIEJI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JJIs PEJCKa3aHusl HAaCJIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJIHATh JTA0OpaTOpHbIE W TpakTHYeCKHe paldoThl, coOII0AaTh
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OLEHWBATh M  HHTEPIPETUPOBATh HHGOPMALUIO
OMOJIOTMYECKOTO  COJIEpPKAaHMsI, BKJIIOYAIOLIYKD IICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHBIX MCTOYHMKOB (CpelIcTBa MAacCOBOM HH(OpMALUU, HAay4YHO-IONYJISPHBIE



MaTepHasibl), STUYCCKHUE aCMEKThl COBPEMEHHBIX WCCIICIOBAHUNA B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOUIEHUS, 00001as
OMoJIOrM4ecKyo HHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh
MOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTHBIC pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «bwonorus» e 11
Kj1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHWM O MECTE€ W POJU OMOJOTUU B CHUCTEME HAyYHOIO
3HAHMS €CTCCTBEHHBIX HayK, B (JOPMHUPOBAHUHU COBPEMEHHOUN €CTECTBEHHO-HAYYHOMU
KapTUHBI MUPa U HAYYHOTO MHUPOBO33PCHHS, O BKJIAJEC POCCHMCKUX U 3apPYOCKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTUM, (PYHKIIMOHATBHOW IPaMOTHOCTH YEJIOBEKa
JUTSL pEIICHUS KU3HECHHBIX 33]1a4;

YMEHHE PacKpbIBaTh COACpKaHWE OMOJIOTHYCCKUX TEPMHUHOB M MOHSATHH: BUJ,
NOMYJIAIUSA, TEHO(POHJ, DBOJIONMUSA, JBIKYIIHE CHIBI ((aKTOpPBI) SBOIIOINH,
IPUCIIOCOOJIEHHOCTh OpPraHU3MOB, BHI000pa30BaHHE, HJKOJOTHUYECKHE (HAKTOPHI,
HKOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI, 1SN MUTAHMS, SKOJIOTHIeCKas
nupamua, OuoreoieHos, ouocdepa;

yMEHHE u3JlaraTh Ouosiorudyeckue tTeopun (3Bostolimonnas teopus Y. Jlapeuna,
CUHTETHYECKasi TEOpHUs SBOJIIOLMHU), 3aKOHBl U 3aKOHOMEPHOCTH (3apOAbIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HaNpaBiICHUM U myTen 3Bomtonuu A. H.
CesepuioBa, yuenust o Ouocthepe B. M. BepnHaackoro), onpenenstb TpaHUIBI HX
NPUMEHUMOCTH K >KUBBIM CHUCTEMaM,;

yMEHHE BJIAJIETh METOJAAaMH HAyYHOTO TO3HAHUS B Omosioruu: HAOIIOJEHUE U
OMKMCAHHWE >KUBBIX CHUCTEM, IMPOIECCOB M SBJICHUH, OpraHu3alus M TPOBEJCHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTU
MEXIYy HCCICAYEMbIMU BEIMYUHAMHU, OOBSICHEHHE TOJNYYCHHBIX pPE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJGI HA
OCHOBAHUU TMOJTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIICNATH CYIICCTBEHHBIE TMPU3HAKA CTPOCHHS OHOJOTUYECKUX
OOBEKTOB: BWJIOB, TOMYJISAIMH, TMPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTreOIeHO30B M DKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBUS IKOJIOTHIECKUX (PaKTOPOB HAa OPTaHU3MBI, TIEPEHOCA BEIIECTB
Y TIOTOKA DHEPTHH B DKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHHI B DKOCHCTEMAaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHYECKHUX IUKIOB B Onochepe;

YMEHHE TPUMEHSTh TOJYYCHHBIC 3HAHUSA I OOBSICHEHUS OMOJIOTHYECKHUX
MPOLECCOB U SIBIICHUM, IS NPUHATHS IMPAKTUYECKUX PEIICHUWH B IOBCEJHEBHOU
KU3HU C LeJblo oOecredeHus O€30MacHOCTH CBOErO 3J0pPOBbS M 3/I0POBBS
OKPYXAIOIUX JIFOJICH, COOJIFOICHHSI HOPM TPaMOTHOTO TIOBEICHUS B OKpYKaroIIeh
OPUPOAHOU cpejie, TOHMMAaHWE HEOOXOIUMOCTH WCIOIb30BaHUS JOCTHIKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATBLHOTO TIPUPOIOTIOIB30BAHUS;



YMEHHE pemiath >JIeMEHTapHble OHOJOTHYECKHEe 3a7add, COCTABISATH CXEMBI
MepeHoca BEIEeCTB U DHEPTUU B IKOCUCTEeMax (e MUTaHus);

YMEHHUE BBIMOJHATH JabOpaTOpPHbIE W MPAKTUYECKHE paboThl, COOJ0IATh
npaBuiia rpu padboTte ¢ yueOHbIM U 1a00paTOpPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYCCKH OIEHWBAaTh W HHTEPIPETHPOBATH  HHGOPMAIIHIO
OMOJIOTMUYECKOTO  CO/ACpIKAHMSA, BKJIIOYAIONIYI0O TICEBJOHAyYHBIE 3HAHUS W3
Pa3IUYHBIX HCTOYHUKOB (CpEICTBA MacCOBOH WH(OpPMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuabl), paccMaTpuBaTh rino0anpHbIC HKOJIOTUYECKUE poOIeMBI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUs, 00001as
OMoJornYecKyo HHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCITOJIB30BATh
NOHSITUIHBIN arnmapaTt OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [{OK
1 b 2 :
MONOTHA KAk Hayxa 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [{OK
2 X 1
MBRIE CHCTEMEL I X Opranisatius https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 X 6
HSHEACATEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6moreka [IOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aejoB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 O 5 1
PratHsMbL 1 OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcmonbp30BaHne pa3aunYHbIX METOIOB 1 0.5 bubmmorexa [OK
p ' https://m.eds00.ru/863e6122
MIPU U3YYCHUH OUOJIOTHYECKUX
00BEKTOBY
3 buonoruueckue cucTemMbl, MPOLIECCH U 1 bubnuoreka [IOK
UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KiIeTku. Boja u 1 bubmuorexa [JOK
MUHEpaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SIIKH. TOCTAB H CIPOCSHHE DEKOB https://m.edso0.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padota
. bubmuoreka [JOK
6 Ne 1 «M3yueHne KaTanuTHUYECKON 1 0.5
https://m.edso0.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMUIIa3bl WM KaTalasbl)»
bu6mmoreka [JOK
7 I 1
YriteBozeL. Jlurm et https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 H .AT® 1
YHICHHOBBIC KHCIOTRE https://m.edso0.ru/863e6d5c



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/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1eiocTHas »KUBas CHCTeMa
CrtpoeHnune 3yKapuoTHYECKON KIIETKH.
JlaGopaTopnas padora Ne 2 «M3yueHue
PatopHt b . 7 bubmmoreka [{OK
CTPOCHUS KIIETOK PACTCHUH,
11 KHBOTHLIX. IH6OB 1 GaKTentii 1o 0.5 https://m.edso0.ru/863e6ff0
1P P A https://m.edsoo.ru/863e716c
MHUKPOCKOTIOM Ha TOTOBBIX
MHUKpOTIpeiapaTax U ux OMUCaHUC)
bubmmoreka [{OK
12 06 0
MCH BEHLECTS HIH METADOITHIM https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 O} . X
OTOCHIHTES. ACMOCHITES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 C) 0
HEPTETHHECIHH OOMEH https://m.edso0.ru/863e7aae
JKuzHeHHBIN MK KISTKU. [{enenue
KieTku. Muto3. Jlaboparopnas paboTa
15 Ne 3 «HaOumroneHrne MUTO3a B KIIETKaxX 0.5 bubmmorexa [OK
i ' https://m.edso0.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunres Oenka. Peakims bubmuorexka [JOK
MaTPUYHOTO CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsmus — OMoCHHTE3 Oeka Eubmorexa OK
https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbI )KU3HU — bubnunoreka [JOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiios bu6nmoreka [JOK



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

https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.

bubmmoreka [{OK

21 Jlaboparopuas padota Ne 4 «3yueHue 0.5 httos://m.e dsocI)_.[ru 1863681b6
CTPOCHHS TMOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpenapaTax»

29 NHnuBunyanbsHOE pa3BUTHE bubnuorexa [JOK
OPraHu3MoOB https://m.eds00.ru/863e8436

93 'eneTnka — Hayka o bubnuorexa [JOK
HACJIEJCTBEHHOCTH U U3MEHUYMBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACIIETOBAHUS

24 npu3HakoB. MoHOrHOpuIHOE bubamorexa [JOK

https://m.eds00.ru/863e8878

CKpEIIUBaHNE

UTHOPHIHOE CKPEIIMBAaHNUE. 3aKOH
25 fGSaBI/II:)I/IJi/IOFO H;)CJ'IHGII[OBaHI/IH bubmmorexa [OK

https://m.edso0.ru/863e89a4

MIPU3HAKOB

CremieHHoe HacjIeI0oBaHue

npusHakoB. JlabopartopHas paborta Ne 5

26 «M3yuenue pe3yabpTaToB 05 bubnuoreka [JOK
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO https://m.edso0.ru/863e8c60
CKpeNTUBaHMs Y Ap030(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»

97 I'enetuka noma. HacnenoBanue bubnuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencreenHas
M3MEeHUMBOCTh. JlaboparopHas paboTa

08 Ne 6. U3yuenune moaudukainoHHON 05 bubnunoreka [JOK

U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO psfia U BapUallMOHHOU
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
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HacnenctBeHHast HN3MEHUYHUBOCTD.

29 Jlaboparopuas pabota Ne 7. «AHanu3 1 05 bubnmoreka [JOK
MyTalui y Jpo30(HIbl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTIperiapaTax»

30 I'enernka yenoBeka 1 brbamorexa [OK

https://m.edso0.ru/863e8d78
PesepBubIit ypok. O60011€HNE TIO TEME

31 «HacnencTBeHHOCTh B H3MEHUHUBOCTD 1

OpPTaHU3MOB»
bubmmoreka [{OK

32 Ceneiuuns Kak Hayka i npouece 1 https://m.eds00.ru/863e9214

33 MeTobl 1 TOCTHXKEHUS CEeTICKITUT 1 bu6moreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosorus kak oTpacib 1 bubmuorexa [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubnmorexa LHOK
https://m.edso0.ru/863ea20e
) WcTopus pa3BuTus npeacraBieHuii 00 1 bubnuorexa [JOK
9BOJIIOLAH https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€IMHUIIA BHJIA ¥ SBOJTFOITHH.
4 Hi6oplal1TopHiﬂ paborta Ne 1 1 0.5 bubmorexa TOK
https://m.edso0.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIOH»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 bubnuoreka [IOK
(haKTOpBI) SBOJTIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepar»
8 HampaBnenus u myTH MaKkpoOd3BOIIOIHH 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIOINHN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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Hcropus xu3Hu Ha 3emiie U METObI €€

10
U3yYeHUS
11 ['unoTe3bl NPOUCXOKAEHMS )KU3HU Ha bubmuoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBI€ ATaIbI 3BOJTIOIUU
ACTUTEJILHOTO U KUBOTHOTO MUDA.
13 pHpaKTI/IquKaSI pabota Ne 1 «I/I?;yI‘)IeHI/IC 0.5 bubnuorexa LIOK
g https://m.edsoo.ru/863ea8bc
MCKOTIAEMBIX OCTATKOB PACTCHUHN U
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubmuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
bubnuoreka [IOK
15 DBOJTIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) httos://m.e dsogru 1863eac2c
16 JBwxymue cuiibl (hakTops) bubnuoreka [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaHUU DBOIIOLNA YEJIOBEKA
18 YenoBeueckue pachl U IPUPOIHBIC bubnuoreka [JOK
aJanTalyy 4eJIoBEKa https://m.edsoo.ru/863eaea?2
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU
Ha 3emiie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnunoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsl.
99 JIaGopatopHas pabota Ne 3. 05 bubnuoreka [IOK

«Mopdoonoruueckue 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS.

https://m.edsoo.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Jlaboparopuas padota Ne 4. «BrnusiHue
CBETa Ha POCT ¥ Pa3BUTHE YCPCHKOB

KoJIeycay
bubnuorexa [JOK
23 brotiecie gaxropu: L https://m.edsocI)_.[ ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyssinud. [Ipaktudeckas padorta Ne 1 05
2 «[Toncy€r NIOTHOCTH MOMYIISILIUMA
Pa3HBIX BUJIOB PACTCHUID)
bubnuoreka [JOK
25 Coo01iecTBa OpraHu3MoB — OHOIIEHO3 1 httos://m.e dsocI)_.[ru 18636b464
26 DKOJOTUYECKUE CUCTEMBI 1 bubmuorexa [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN YKOCHUCTEMBI.
27 Dxosiorndeckue nupamuapl. CBoCTBa 1 bubmorexa LOK
skocrctem, CyKieccus https://m.edso0.ru/863eb5fa
28 [IpupoaHbIEC IKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas skocucTeMa 1 bubnuoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
orocdepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emiu 1
33 CocyiiecTBoBaHUE PUPOBI U 1 bubnunoreka [JOK
YyeJloBeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O0600IIEHE TEMBI
34 «Coo011ecTBa u 3KOJIOTHYECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYAEHUKA

* buonorus, 10 xknacce/ bensies [1.K., dpmviun M., Ky3nenosa JI.H. u npyrue; mox
penakmueit bensera I.K., Ieimmuna .M., AkiimonepHoe o0111ecTBO
«3narenscrBo «lIpocsemenue»

* buonorus, 11 knacc/ bensies [1.K., bopoaun I1.M., demmiui .M. u apyrue; noj
penakmueit bensera I.K., Ipmmmuna .M., AkiinonepHoe o0111ecTBO

«M3parenscTBO «IIpocBemieHne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://infourok.ru
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