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Pabouast nporpamma

YueoHoro npeamera «buosorus»
(0a3oBbIi ypoBeHb) aid 10-11 kiaccon

C. Bepx-Kazanka, 2023



MNOACHUTEJBHAS 3AIIMCKA

[Ipu paspaboTke mporpaMMbl TO OHOJOTHH TEOPETHUECKYI0 OCHOBY ISt
OTIPENIeJICHUs TIOAXO0I0B K (POPMHUPOBAHHIO COJCPXKAHHUA y4EOHOTO MpeaMeTa
«buonorus»  cocraBwim:  KoHuenryaineHele mnonoxenns Proc  COO o
B3aMMOOOYCJIOBIIEHHOCTH LIEJI€H, COep KaHusl, pe3yJIbTaTOB 00yueHus: U TpeOOBaHUM
K YPOBHIO MOATOTOBKHU BBIMTYCKHHKOB, TOJOXKEHUS 00 OOMUX LEIIX W MPHUHIIHIAX,
XapaKTEepHU3YIONINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro  oOmero
obpazoBanusi B Poccuiickoii ®enepanuu, a Takke TMOJOXKEHHS O croeruduke
Ouomornu, e€ 3HAYCHWH B TO3HAHWM JKUBOM TPHUPOABI H  oOecTrieueHUH
CYIIECTBOBAaHHUS 4YelOBeUYeCKOTo obmiecTtBa. CoOrimacHO Ha3BaHHBIM MOJOKEHHSIM,
OTIpeIeIeHbl OCHOBHBIE (PYHKIIMU TIPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo OGuosoruu Ja€T MpeacTaBlIeHUE O IENsaX, 00 oOIIeil cTpaTeruu
oOy4YeHHs, BOCIIUTAHUS U Pa3BUTHUS OOyYarOIIMXCS CpeAcTBaMHU y4eOHOro mpeamera
«buonorus», ompenenseT 00s3aTeIbHOE MPEIMETHOE CONEP)KAHUE, €ro CTPYKTYDPY,
pacmpesieseHne TO pasAenaM MW TeMaM, PEKOMEHIYEeMYIO II0CIIeI0BaTeIbHOCTh
M3y4YCHHS y4eOHOTO MaTepuaia ¢ YYETOM MEKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBsI3eH, JIOTMKHM  0Opa30BaTeNbHOTO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
oOydJaronuxcsi.

B mporpamme mo 6MoIOTHH TaK)Ke YUMTBHIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM U TPEJIMETHBIM pe3yjbTaTaM oOOydYeHUs B
(GOpMHUPOBAaHUHM OCHOBHBIX BHUJOB YyUeOHO-TIO3HABATEIBHON NEATEIBHOCTH/YYCOHBIX
JeWCTBUN 00YYArOIIUXCSI TI0 OCBOCHHIO COJIEPKaHuUsI OMOJIOTHIECKOT0 00pa30BaHusl.

B mporpamme mo Gumonorum (10—11 xmaccel, 6a30BBI YpOBEHB) peaM30BaH
OPUHLIMI TPEEMCTBEHHOCTH B HW3YYEHUM OMONOrMM, Onaromapss 4yemMy B HeW
IpPOCMATPUBAECTCS  HANpPaBIEHHOCTh HA  Pa3BUTHE 3HAHUW, CBSA3AHHBIX C
(hopMHUPOBaHMEM €CTECTBEHHO-HAYUYHOTO MHUPOBO33pPEHUS, [IEHHOCTHBIX OPHUEHTALUN
JUYHOCTH, IKOJIOTMYECKOTO MBIILIEHUS, MIPEACTABICHU O 3I0pOBOM 00pa3e KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyxXaromiel mnpupoaHoit cpene. [lostomy Hapsiay c
U3y4YeHHEM OOIeOMOIOTUYECKUX TEOpUH, a TakkKe 3HAHUH O CTPOCHHHM >KUBBIX
CHUCTEM DPA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IPOILIECCOB B
nporpaMMe 1o OMOJIOTUU YJIEJIEHO BHUMAaHKUE MCIOJIb30BaHUIO TIOJYyUYEHHBIX 3HAHUI B
MOBCEJIHEBHOM KU3HU JJIs PEIICHUs MPUKIATHBIX 3a7]a4, B TOM YHCIie: TPOQUIAKTUKH
HACJIEJICTBEHHBIX 3a00JIeBaHMI YeNoBeKa, MENKO-T€HETUYECKOTO
KOHCYJBTUPOBAaHMS, OOOCHOBAHHUS JKOJIOTMYECKU II€eco00pa3HOTO TOBEICHUS B
OKpYy Karolle NMpUpOTHON cpeje, aHadu3a BIUSHUS XO3SIMCTBEHHOM NEATEIbHOCTU
YelloBeKa Ha COCTOSHUE TPUPOTHBIX U MCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHUMAaHUSI K TIPUKIATHON HampaBleHHOCTH YydeOHOro mnpenmera «buonorus»
MPOJUKTOBAHO HEOOXOAUMOCTBHIO OOECreYeHUs] YCIOBUHM JUIsl PEIIeHHUs OJHON U3
aKTyaJIbHBIX ~ 3aJlad  [IKOJIBHOTO  OMOJOTHYECKOTO  0o0pa3oBaHMs,  KOTOpas
npearnoynaraeT (HoOpMHpOBaHHWE Yy OOYyYalONIUXCS CIHOCOOHOCTH aJanTHPOBAaThCS K
W3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buosnorus Ha ypoBHE cpenHero oomero oopa3oBaHus 3aHUMAET BaXXKHOE MECTO.
Ona oOecneunBaeT (GOPMUPOBAHHE Y OOYHAFOIIMXCS HpeIICTaBJIeHI/II/I O Hay4YHOH
KapTUHE MUpa, pacmupser u 0000maeT 3HAHUA O KHUBOM mpupone, e
OTIIMYHUTENLHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3allid W HBOJIOIUH, CO3/1aéT
YCIIOBUS JIJIsi: TIO3HAHUS 3aKOHOB XUBOU MPUPObI, GopMupoBanus GyHKIIMOHATEHON
IPaMOTHOCTH, HaBBIKOB 3JI0POBOrO M 0e30MacHOro obpasa >KM3HH, HKOJIOTUYECKOTO
MBIIIJIEHUS, IIEHHOCTHOTO OTHOIICHHUS K KUBOW TIPUPOJIC U YEIIOBEKY.

Bonpmioe 3HadeHne OMOIOTHS WMEET TAKXKe JUIsl PEIICHHUS BOCIHMTATEIBHBIX U
Pa3BHBAIONINX 3a/1a4 CPEHETO OOIIEero 00pa30BaHMs, COUATH3AIUN O0YJAOIUXCS.



N3ydenue Oronoruu o0ecneunBacT ycaoBus il GOPMUPOBAHUS UHTEIIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(POPMAIIMOHHBIX HABBIKOB, JCTETUYECKOH KYJIbTYPHI,
CHOCOOCTBYET MHTErpallid OMOJIOTMYECKUX 3HAHUU C NPEICTaBICHUSIMHU U3 APYTUX
y4eOHBIX NPEIMETOB, B YaCTHOCTH, (PU3UMKH, XMUMHHM U reorpapuu. Ha3BaHHbIe
MOJIOKEHUSI O MpeAHa3HAYeHUH y4eOHOro npeamera «buonorus» coctaBuin OCHOBY
Ul OIpEAeNieHUs] MOAXOJOB K OTOOPY M CTPYKTYpPUPOBAHHUIO €ro COJEpKaHus,
MPEICTaBIEHHOr0 B IIpOrpaMMe o OMOJIOTHH.

Ot6op conepxkanusi ydeOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUHN KyJIbTYpPOCOOOPa3HOr0 MOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOyuyaronuecss JOJKHBI OCBOMTH 3HAHUS W YMEHHUS, 3HAUYMMbIe 11 (DOPMHPOBAHUS
oO1ieil KyJabTyphl, ONpeeNsIoie aJeKBaTHOE MOBEICHNE YeJIOBEKa B OKpYyKarollen
MPUPOAHON cpese, BOCTPEOOBAHHBIE B IIOBCEJHEBHOM JKM3HU M MPAKTUYECKOU
nesitenbHOCTH. Ocoboe MecTo B 93TOM cucTeMe 3HAaHWW 3aHUMAIOT d3JEMEHTHI
COJIep’KaHus, KOTOpbIe CIy>KaT OCHOBOM i (OpMHUpPOBAHUS NPEACTaBICHUN O
COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHMHE MHUpa M LEHHOCTHBIX OPHEHTALUIX
JUYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3allMK OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypupOBaHHME COJEpKaHus Y4YeOHOro wmarepuajga B Iporpamme Io
OMOJIOTMM  OCYILIECTBJICHO C Y4Y€TOM MPHOPUTETHOrO 3HAYEHHUs 3HAHUK 00
OTJIMYUTENbHBIX OCOOCHHOCTSX >KMBOM MPUPOABI, O €€ YpPOBHEBOM OpraHu3aliu U
ABOJIIOIMH. B COOTBETCTBUU C 3TUM B CTpPYKType ydeOHoro mpenmera «buonorus»
BBIICJICHBI CIIEAYIOIIME COJep)KaTeabHble TUHUU: «buonorus kak Hayka. MeTojbl
HayyHOro mno3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHmsm Kak
Oouonoruueckas cucreMay, «CucreMa 1 MHOrooOpas3re OpraHuyecKoro MUpay,
«OBOJIIOLUS )KUBOM MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTI.

enp wuszydyenus ydeOHOro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIJICHNE 00YYaIOUIUMHKCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIbHOW OpraHu3aliu
KMBBIX CHCTEM Pa3HOI'O PaHra W MpUOOpEeTEeHHE YMEHHUH HCIOJIb30BATh 3TU 3HAHMS
JUI. TPaMOTHBIX JEMCTBUHM B OTHOLIEHHMM OOBEKTOB >KMBOM HPUPOIBI U PEIIECHUS
pa3IUYHbIX )KU3HEHHBIX MPOOIIEM.

JlocTikeHue Lenu u3ydeHus yueOHoro mnpenmera «buonorus» Ha 0GazoBoM
ypOBHE 00€CIIeunBaeTCsl PEUICHUEM CIIEYIOIUX 3a/1a4:

OCBOEHHME OOYyYalOIIMMHUCS CHCTEMbl 3HaHUM O OMOJIOTMYECKHX TEOpUsX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIAX, CIYKAIIMX OCHOBOM JUIs
(dbopMHUpOBaHUS NPEACTAaBICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METO/ax
HAYy4YHOT'O TIO3HaHUS, CTPOECHUH, MHOTOOOpa3sMM U OCOOEHHOCTSIX >KHUBBIX CHUCTEM
pasHOro ypOBHS OpraHW3alMM, BbLAAIOIIUXCS OTKPBITUSAX M COBPEMEHHBIX
UCCIIEZIOBaHUAX B OMOJIOTHH;

dopmMupoBaHUEe Yy OOYyYaroIMXCsl TO3HABATEIbHBIX, HHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CHOCOOHOCTEH B IMpOLIECCe aHaluM3a JaHHBIX O IMyTSIX pa3BUTHUA B
OMO0JIOTUU HAYYHBIX B3IJIAOB, UM U MOAXOJ0B K N3YUYEHHUIO KUBBIX CHCTEM PAa3HOTO
YPOBHSI OpraHU3aIuy;

CTaHOBJEHME Yy oOyyarommxcsi oOmeil  KyJnbTypbl, (QYHKIHOHAJIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBACHATH M OLICHMBATH SIBJICHUS OKPY>KaIOLIETO
MUpa KHUBOU MPUPOJBI HA OCHOBAaHMM 3HAHUHN U OIBITA, NOJYYCHHBIX MPU U3YUCHUU
OnoJIOruu;

¢opmupoBanre y 0OydalomUMXCs YMEHUH HWUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTHYECKUX 3HAHUH B MPAKTHUECKOM JEATENbHOCTH YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOTHA;

BOCIIUTAHUE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KMBOM
MPUPOJIBI, HEOOXOAUMOCTH OEPEKHOr0 OTHOIICHHS K HEH, COONIONEHHS ITUYECKUX
HOPM TIpU POBEACHUU OMOJIIOTUYECKUX MCCIIEIOBAHUM;



OCO3HAHHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUW [UIsl TOBBILIEHUS YPOBHSA
9KOJIOTMYECKON KyJIbTYpPBL, JUIsl JOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS;

MpUMEHEHHE NMPUOOPETEHHBIX 3HAHUM M yMEHUN B NMOBCEAHEBHOW XU3HU IS
OLICHKHM TIOCJIEACTBUI CBOEH NEATEIbHOCTH IO OTHOIICHHUIO K OKpYXaroulen cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIOACHHE Mep MNPOPHUIAKTHKU
3a00JIEBaHU.

B cucreme cpennero oGmiero oopasoanus «buonorus», nzydaemas Ha 0a30BOM
YPOBHE, SBIISETCS O00S3aTeIbHbIM YYEOHBIM MPEIMETOM, BXOISAIIMM B COCTaB
npeaMeTHOH obnactu «EcTecTBEHHO-HAay4HbIE TPEAMETBDY.

Jlnst u3ydyeHus: 6uosoruv Ha 6a30BOM ypOBHE CpEeIHEro oOIero oOpa3oBaHUS
orBoautcs 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henenmo), B 11 kimacce — 34 yaca
(1 gac B HEAEMIO).



COJAEPKXAHUE OBYUYEHMUSA
10 KUIIACC

Tema 1. Buosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHHM C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
IPYTUMH €CTECTBEHHBIMU Haykamu, ¢uiaocodueld, 3TUKOH, 3CTETUKOW U IPaBOM.
Ponb Guonoruu B popMUPOBAHMM COBPEMEHHON Hay4YHOW KapTHHBI Mupa. Cucrema
OMOJIOTMYECKUX HaYyK.

MeTtonbl O3HaHUS KUBOM NPUPOABI (HAOIIOJEHUE, HKCIEPUMEHT, OMHUCAHUE,
U3MepeHue, Knaccudukaius, MoJeIMpOBaHUE, CTATUCTUUYECKAst 00paboTKa TaHHBIX).

JdemoHcTpanum:

[Toptpetsr: Y. Hdapsun, I'. Menaens, H. K. Konbros, [x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/ bl MO3HAHUS KUBOU MPUPOIBI.

JlabopaTopHble U NpaKkTHYecKUe padoThI:

[Ipaktuyeckass pabora Ne 1. «Mcnonb3oBaHWEe pa3IUYHBIX METOAOB IMPH
M3Y4YEHHH OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M MX OPraHHU3aIUA.

Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OuocHCTeM M MX pa3zHOOOpas3ue. YpOBHU OpraHU3alUu OHOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBINM, OPraHU3MEHHBIM, IOIMYJSAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKHIT), OMoC(epHBIil.

JdeMoHcTpanum:

Tabmuip! u cxembl: «OCHOBHbBIE MTPU3HAKU KU3HI», « Y POBHU OpraHU3alluu
YKUBOW MPUPOJBD».

O6opynoBanue: mojenb Mmoiekybl JJHK.

Tema 3. XuMuueckuii cOCTaB U CTPOEHHUE KJIETKH.

XWMHUYECKUN COCTaB KIETKH. XHUMHUYECKHUE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHL. Boa 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMM BOJBI M MHUHEpAJbHBIX BemecTB B kieTke. [lognepxanue
OCMOTHYECKOTro OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnnMble 1 3aMEHUMbIE aMHHOKHUCIOTBHL. AMHHOKHCIOTHBIM COCTaB. YpPOBHH
CTPYKTYpPbI OEJIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS
CTPYKTypa). XuMu4ecKkue cBoicTBa 0eiakoB. buonornyeckue GpyHKINN OETKOB.

depMeHTHI — OuoNornueckue katanuzatopel. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas crnenuduyHoct. Kodepmentsl. Buramunbel.  Otaunuwms
(hepMEeHTOB OT HEOPTAHUYECKUX KaTaTH3aTOPOB.

VYrneBoapl: MOHOCaxapuIbl (TI0KO3a, pubo3a U JAe30Kcupu003a), Jucaxapuibl
(caxapo3a, JakTo3a) W ToiMcaxapuibl  (Kpaxmai, TJIUKOTEH, LEeJUII0NI03a).
buonoruueckue GyHKIUU yTIEBOIOB.

Jlumuaer:  Tpurimuepuasl,  dochomunuasl,  crepouasl. [ 'uupodunsHo-
ruapodoOHbie cBoiicTBa. buonornyeckue Qynkiuu nunuaos. CpaBHEHUE YTIIEBOJIOB,
OENKOB U JIMMHUI0B KaK UICTOYHUKOB YHEPTUU.

Hyxneunossie kucnorer: JIHK nu PHK. Hykiieoruasl — MOHOMEPBI HYKIIEHHOBBIX
kucnot. Ctpoenne u pynkuuu JJHK. Ctpoenne u ¢pynkiuun PHK. Buast PHK. ATO:
CTpOeHUE U (PYHKIIHH.

[uronorusa — Hayka o kinetke. Knerounas teopuss — npuMep B3aUMOAEHCTBUSA
uei u pakToB B HAYYHOM MMO3HAHUU. METO bl U3YUYCHHS KICTKH.



Krnerka xak menoctHas xuBasg cucrema. OOLue Npu3HaKU KIETOK: 3aMKHYTast
HapyxHas MmemOpaHna, monekyJsbl [IHK kak renermueckuil anmapat, cucreMa CUHTE3a
Oenka.

Tunsl KJIETOK: yKapuoTUUeCcKas U nmpokapuotuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTnuecko  kierku.  Kierounas — crenka — Oaxrtepuil.  CtpoeHue
yKapUOTHYECKOW KJIeTKU. OCHOBHBIE OTIMYMS PACTUTENLHOM, ’KUBOTHOW U TpUOHOI
KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HX
¢ynkuuu. Ilnasmaruueckass memOpana, e€ cBoiictBa W ¢yHKUuuU. Lluromnasma u eé
opranouabl. OnHoMmemOpanuble opranounabl kietku: OJIIC, ammapar ['onbmxw,
nu3ocoMbl.  [lolyaBTOHOMHBIE OpraHOWIbI KJIETKH: MUTOXOHJPHUHU, TUIACTUIBI.
[Ipoucxoxaenue MuUTOXOHApUM U TMiIacTuA. Bunael mnactun. HememOpaHHbie
OpraHOUbl KJIETKH: pUOOCOMBI, KIIETOYHBIA 1IEHTP, LIEHTPUOJIH, PECHUYKH, KTYTHUKH.
QYHKINHA OPTaHOUJIOB KIIETKU. BinroueHusl.

Snpo — perynsTopHblii HeHTp kineTku. CTpoeHue sapa: siaepHas 000J0YKa,
KapuoIja3Ma, XpoOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIeCTB B KIETKE.

JdeMoHcTpanum:

[Toprpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Huarpammbl: «PacnpeenieHre XuMUYECKHX 3JIEMEHTOB B HEKHUBOU TIPHUPOJIEY,
«PacmpeenieHre XUMUUECKUX DJIEMEHTOB B )KHBOM MPUPOCH.

Tabmuupr u cxembl: «llepuognyeckas TaOIWIAa XUMHUYECKHUX DJIEMEHTOBY,
«CTtpoeHue MoJiekynbl Boab», «buocunte3 Oenka», «CTpoeHue MOJIEKyIbl Oenkay,

«Ctpoenue pepmenta», «Hyknennonsie kucinoTsl. JJTHK», «Ctpoenue monekybl
AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKH», «CTpOEHHE KUBOTHOM KIETKWY,
«CTpoeHue pacTUTENbHONW KIETKN», «CTpO€HHE MPOKAPUOTHYECKON KIETKWY,
«CTtpoeHue sapa KIETKN», « YTIIeBOAb, «JIunuas».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, OOOpyIOBaHUE Uil TPOBEICHUS
HAOMIO/IEeHUH, W3MEPEeHUN, HSKCIEPUMEHTOB, MHKpPOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYeCKUe PadoThI:

Jlabopatopuast pabora No 1. «l3ydyeHue KaTaJIUTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIa3bl UM KaTanas3bl).

Jlabopatopnast pabota Ne 2. «/3yueHue cTpoeHus KIETOK pacTeHUH, )KUBOTHBIX
U OakTepuil ol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMUCaHUE).

Tema 4. ’KusHeaessTeIbHOCTH KJIETKH.

OOMeH BeIecTB, WJIM MeTabomu3M. ACCUMIUISIUSA (TIaCTUYSCKUA OOMEH) |
TUCCUMHIIIALINA  (PHEpreTHueckuii oOMeH) — JIB€ CTOpPOHBI €IWHOro Ipoliecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs] BEIIECTB W JHEPrUM B TMOHUMAaHHUH
MeTaboau3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHblii. Poib dhepMeHTOB B
oOMeHe BeIIeCTB U MPEBpaIleHUN SHEPTUH B KIIETKE.

dotocunte3. CBeToBast U TeMHoOBas (a3bl porocunrtesa. Peakmuu ¢porocuHTesA.
DddexkTuBHOCTh (oTocuHTe3a. 3HaueHWe GOTOCHHTE3a JUIsl JKH3HH Ha 3eMile.
BrnusHue ycnoBuwit  cpensl Ha  (OTOCMHTE3 M CHOCOOBI  TOBBINICHHS]  €T0
MPOAYKTUBHOCTH Y KyJbTYPHBIX PACTCHHUIA.

XeMOoCHHTe3. XEeMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYCHHE XEMOCHHTE3a IS
KU3HU Ha 3emJie.

DHepreTuueckuii OOMEH B KieTKe. PacimerneHue BeIIecTB, BBIACICHUE U
aKKyMYJIMPOBAaHUE SHEPIHM B KJIETKE. DTalbl YHEPreTUYecKoro oomeHa. ['nukomnus.



bpoxenune u ero Bumpl. KucnoponHoe oxucineHue, WIM KIETOYHOE JIBIXaHUE.
OxucnutenbHoe pochopuinrpoBanue. DPPEKTUBHOCTb IHEPrETHUECKOIO 0OMEHA.

Peakuun wmarpuunoro cuHtTe3a. I'enHernueckas wuHpopmauus u JHK.
Peanuzanus reHernyeckoil uHpoOpmanuu B KIETKE. [ €HETMYECKHl KOO U €ro
cBoiicTBa. Tpanckpunuus — maTpuunblii cuHte3 PHK. Tpancnsauus — OGuocuHTes
Oenka. Otambl TpaHcisuuu. KoaupoBanue amuHOKuCIOT. Pons pubocom B
OouocuHTe3e Oelnka.

Heknerounsle gopmbl xu3Hu — BUpychl. McTopus otkpeitus Bupycos (/1. U.
WNBanoBckuii). OcCOOEHHOCTH CTPOCHUSI U JKM3HEHHOTO IIMKJIA  BUPYCOB.
Bakrepuodaru. bonesnu pacteHuid, )KUBOTHBIX M YEIOBEKA, BHI3LIBAEMBIC BUPYCAMHU.
Bupyc ummynoneduumra uenoseka (BHUY) — Bo3Oyaurens CIIM[la. OOGparthas
TPaHCKPUIILIMS, peBepTa3a u uHrerpasa. [Ipoduiaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHU.

JdemoHcTpanum:

[Toptpersr: H. K. Konbuos, /1. Y. IBanosckuit, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tumbl nutanusy, «Metabonuzm», «MUTOXOHIPHUSNY,
«JHepreTudeckui oomen», «Ximopormiact», «®Dortocunres», «Ctpoenue JIHK»,
«Ctpoenue u (yHKUMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHueckui Kom»,
«Bupyce, «bakrepuodarm», «Ctpoenue u ku3HeHHbIN nuki Bupyca CIIN/la,
6axtepuodara», «Pemmmkanus JJHK».

O6opynoBanue: monenu-anminkanun «Yasoenue [IHK wu tpanckpumniumsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mmoaenb cTpykTypsl JJTHK.

Tema S. PazmHoOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii 1wk, WM KU3HEHHBIM IMKI KieTkd. MHTepdasa u MHUTO3.
[Ipoueccel, npoTekatoiue B uuTepdase. Permnmmkanus — peakuys MAaTpUYHOTO CUHTE3a
JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapwoTum. JIUTUIOUIHBIN U
TariONHbI  XpOMOCOMHBIE HaOophl. XpomaTtuabl. LluTonmornyeckue OCHOBBI
Pa3MHOKEHHUS U1 UHAUBUYJIbBHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Cragum murtoza. Ilpomeccel, mpoucxonsduiue Ha
pa3HbIX CTAAUSAX MUTO3a. bHOIOTHYECKUIT CMBIC MUTO3A.

[Iporpammupyemasi ruenb KIETKH — alloINTo3.

dopMbl pa3MHOKEHHsI OpPraHHU3MOB: Oecrosioe U mojoBoe. Buuel Gecronoro
Pa3MHOXKEHHUsSI: JIEJIEHUE HA/IBOE, IOYKOBAaHME OJHO- U  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHUPOBAaHUE
OpraHU3MOB, €r0 3HAUECHHE JIs1 CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIIUYUS OT OECIOIIOTO.

Meito3. Craguu wmeioza. Ilporecchl, MPOUCXOASIIME Ha CTaausixX Meio3a.
[ToBenenue xpomocom B mernose. KpoccuHrosep. brosiorndeckuii CMbICH U 3HaYEHUE
Meio3a.

["amerorene3 — mporecc 00pa30BaHMs MOJIOBBIX KIETOK Y KUBOTHBIX. [looBbIC
KeJle3bl: CEMEHHUKHU U sIMYHUKH. OOpa3oBaHMe W pa3BUTHE MOJIOBBIX KIETOK — raMeT
(cmepmaTo3owu, SHIIEKIETKAa) — criepMaToreHe3 u oBoreHe3. OcoOEHHOCTH CTPOCHUS
SIMIIEKJIETOK U criepmaTo3ouioB. OmnogorBopeHue. [lapreHorenes.

NnnuBuayansHoe  pa3Butue  (OHTOreHe3).  OMOpPHUOHAIBHOE  pPa3BUTHE
(omOpuorenes). Orambl SMOPUOHATBHOTO PA3BUTHS Y MMO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisnus, opraHoreHe3. I[locToMOpuoHaNbHOE pa3BUTHE. THUIIBI
MOCTIMOPHOHATILHOTO Pa3BUTHS: MPsIMOe, HerpsiMoe (JInuuHouHOe). BriusHue cpesp
Ha pa3BUTHUE OPTAaHU3MOB, (DAKTOPHI, CTOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasBurue pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTA/IUH PA3BUTHSL.

JdemMoHcTpanMu:



Tabmunelr u  cxembl: «@POpMBI  Pa3MHOKEHHSI OpPraHU3MOB», «JlBoitHOE
OIUIOJOTBOPEHHE Y IBETKOBBIX PACTCHMI», « BereraTuBHOE pasMHOKEHUE PACTCHUINY,
«/lenenne kierkn Oakrepuit», «CTpoeHME TMOJNOBBIX KIETOK», «CTpoeHue
xpomocombl», «Knerounsnii mukim», «Pemmkanus JIHK», «Mwutoz», «Menosy,
«IIpssimoe n HempsiMOe pa3BUTHE», «laMeTOreHe3 y MIIEKONMUTAIONIUX U YEIOBEKay,
«OCHOBHBIE CTaAUU OHTOTEHE3A.

O6opynoBanue: MHKPOCKOII, MHKPOTIpENapaThl «CriepmaTo30u1bl
MJICKOTIUTAIOIIEro», <«SlinekineTka Miekonuraromero», «KapuokuHes B KieTkax
KOpEIIIKa JyKa», MarHUTHas MoJelb-anmiukanus «Jlenenue kinetku», moaens JHK,
MoJienb MeTada3HON XPOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKUe padoThI:

Jlabopatopnass pabora Ne 3. «HaOmromeHue muTOo3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIPENapaTaxy.

JlabopaTtopnas pabota Ne 4. «3yueHne cTpoeHHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEnapaTaxy».

Tema 6. HacsieicTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmet u 3amaum reHeTuku. Mcropus pa3BUTHS T€HETUKHU. Ponb 1uTONOrUM U
AMOPHOJIOTHH B CTAHOBJICHUH T€HETHKU. BKiaa poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE TE€HETUKU. MeToabl TEeHETUKH (THUOPHUIOJOTHUECKHUH, ITUTOTCHETUYCCKUM,
MOJICKYJISIpHO-TeHEeTHYeCKUii). OCHOBHBIE T'€HETUYECKHE TOHATHA. [ eHeThdeckas
CHUMBOJIMKA, UCIIOJIb3yeMas B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJIeIOBaHUs NPU3HAKOB, YyCTaHOBJIEHHbIE ['. MeHaeneM.
MonoruOpuHOe CKpenuBaHue. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO TTOKOJICHHUS.
[IpaBwiio noMuHHMpOBaHMs. 3aKOH paclICIUICHUs NPU3HAKOB. [MmoTe3a 4YHCTOTHI
ramet. [lonHoe 1 HeNnoIHOE TOMUHHUPOBAHHUE.

JuruOpugHoe ckpeumBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAHUS MPU3HAKOB.
[{uToreneTnyeckue OCHOBBI ~ TUTHOPUAHOTO  CKpEIIMBAHUS. AHaIU3MpYyIOIlee
ckpemuBanue. Vcrnonb30BaHUE aHAIU3UPYIOUIETO CKPEIIMBAHUS JJIs ONpPEICICHUS
TeHOTHUIIa OCOOH.

CuernneHHoe HaclieoBaHue nmpu3HakoB. Pabora T. Moprana mo CHEIIeHHOMY
HacJe0BaHUIO reHOB. HapylieHne clierieHns FTeHOB B pe3yJIbTaTe KpPOCCUHIOBEPA.

XpoMOCOMHas TEOpHUSL HACIEACTBEHHOCTH. | eHeTHUeCKre KapThl.

I'enetuka mona. XpoOMOCOMHOE ONpeneNeHUE Moja. AyTOCOMBI M TIOJIOBBIE
XpoMOCOMBL. ['omMorameTHble M rereporameTHble oOpraHu3Mbel. HacnegoBaHue
IPU3HAKOB, CLUEIIJIEHHBIX C IOJIOM.

N3menunBoCcTh. BHibl M3MEHUMBOCTHU: HEHACIEACTBEHHAs M HACIEACTBEHHAs.
Ponp cpenbl B HEHAaCJIeACTBEHHOU U3MEHYHBOCTH. XapaKTepucThKa
MOAU(PUKAITMOHHON M3MEHYMBOCTH. BapuallmOHHBIA psii W BapHallMOHHAs KPHUBAas.
Hopwma peakuun npusnaka. KoiamuecTBeHHbIE U KaU€CTBEHHBIE TPU3HAKU U UX HOpMaA
peakuuu. CBoiicTBa MOAU(PUKAITMOHHONW U3MEHUNBOCTH.

HacnencrtBennas, wiM TreHOTHNHMYECKas, W3MEHUYUBOCTh. KomOnHaTHBHAS
W3MEHYUBOCTh. Mel03 U MOJI0BOM MPoIlecC — 0CHOBA KOMOWHATUBHON M3MEHYMBOCTH.
MyrtanuronHass U3MEHYMBOCTh. Kiaccudukamnus MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacToTa W TpPUYMHBI MyTarnmii. MyTtareHHble (akTOpbl. 3aKOH
FOMOJIOTMYECKHX PSIOB B HAacaeACTBEHHOM n3MeHunBoctu H. . BaBuiosa.

BuesnepHas HacneICTBEHHOCTh U U3BMEHYUBOCT.

I'enetuka yenoBeka. Kapuotun uenoBeka. (OCHOBHbIE METOJBI TE€HETUKHU
YeJI0BEKa: TeHEaJIOTHMYeCKUid, OJU3HELOBBIM, IIUTONCHETUYCCKHH, OMOXMMUYCCKUM,
MOJIEKYJISIpHO-TeHeTnYecKkuil. COBpEMEHHOE OIpEEICHUE TeHOTUIA: TOJITHOTEHOMHOE
CEKBCHUPOBAaHHWE, TCHOTHUIMPOBAHWE, B TOM uuciae ¢ mnomombto [II[P-ananusa.
HacnencrBennsie 3a0051eBaHus YellOBEKa: TCHHBIE 00JIe3HU, OOJIE3HH C



HACJIEICTBEHHOM MPEIpacio0oKeHHOCTbIO, XPOMOCOMHBIE 00s1e3HU. CoMaTHYeCKue U
reHepaTuBHble MyTali. CTBONOBBIE KIIETKH. [IpuHIUMIBI 310poBOro o0pas3a >KU3HH,
IUarHOCTHKU, TPOPWIAKTUKA M JIEYEHUS TIEHeTHYecKuX OonesHell. Menauko-
T€HETUYECKOE  KOHCYJbTUPOBAaHHE. 3HAYEHHE  MEIUMLIUHCKOM  TEHETHUKH B
MPEeIOTBPAILEHUN U JICUEHUU TeHETUYECKUX 3a00JIeBaHUM Ye0BeKa.

JdemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuupr u cxembl: « MOHOTHOPUAHOE CKPELIMBAHUE M €r0 LIUTOT€HEeTHYecKas
OCHOBa», «3aKOH pacIlENeHUsI U €ro LHUTOI€HETUYECKass OCHOBa», «3aKOH YMCTOTHI
ramer», «JlurubpunHoe ckpeuiuBanue», «lluTomornyeckue OCHOBBI AUTMOPUIHOTO
CKpeluBaHus», «Meno3», «B3auMoIelcTBHE aJIEIbHBIX T€HOBY», «l eHeThyeckue
KapThl PACTEHUMU, >KUBOTHBIX M 4YelloBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTHU
HacJIeI0BaHus, CIEMIEHHOTO C Mojiom», «KapuoTumbl 4enoBeka M >KUBOTHBIXY,
«Buapl u3MeHunBocTH», «MoaudukanmoHHas H3MEHUMBOCTh», «HacnenoBanue
pesyc-akropay, «['eHeTuka rpynn kpoBu», «MyTallMOHHAs U3MEHUYUBOCTH.

O6opynoBanue: MojenU-anmMKauuu  «MOHOTHOpUAHOE  CKpellMBaHHE,
«Henonnoe  pomuHupoBanue», «JlurnbpunHoe ckpeuiuBanue», «llepekpéct
XpPOMOCOM», MUKPOCKOII U MHKporpemnapat «/[po3oduna» (Hopma, myTaruu GopMbl
KpBUIbEB U OKpacKu Tena), repoapuit «['opox moceBHON.

JlabopaTopHble U NpaKTHYecKUe PadoThI:

Jlabopatopnas padota Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y Jp0o30(d Uikl HA TOTOBBIX MUKPOIIpENnapaTaxy.

Jlabopartopnast padota Ne 6. «M3yueHne Mo auUKaMOHHON U3MEHYUBOCTH,
IIOCTPOEHHE BapUAIMOHHOT'O PsI1a U BAPUALIMOHHON KPUBOI.

Jlabopatopnast pabota Ne 7. «AHanu3 MmyTanuil y 1po30¢uibl Ha TOTOBBIX
MUKpoIpenaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HaykKa WU Ipolecc. 3apOXKICHUE CEIEKIMH U JOMECTHKALHUS.
Yuenne H. . BaBuioBa o 1meHTpax MPOUCXOXKACHUS M MHOTO0Opa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbl TPOUCX0XKIECHHS TOMAIIHUX KUBOTHBIX. COpT, MOpPOIa, IITAMM.

CoBpeMeHHBIE METOJIbI CENEeKIMU. MaccoBbIf M MHAWBHUAYAIbHBIA OTOOPHI B
CEJEKUMH pacTeHUd U JKUBOTHBIX. OIleHKa 3KcTepbepa. bIM3KopoacTBEHHOE
ckpemuBaHue — UHOpumuHT. Yncras nuHug. CKpelluBaHUE YWCTHIX JIMHHI.
I'erepo3uc, wnu rubpuanas cuna. HepoicTBeHHOe CKpelIMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuamsanusi u e€ ycnexu. VcKycCTBEHHBI MyTareHe3 U IMOJTydeHHe
MOJUIUION0B. JIOCTHIKEHHUSI CEJIEKIUN PACTEHUH, Y)KUBOTHBIX U MUKPOOPTaHNU3MOB.

buorexHonoruss kKak oOTpaciib MPOU3BOJACTBA. |'€HHAass WHXEHEpHs. Tarbl
co3manus pekomOunantHoM JIHK wu Tpancrennsix opranu3moB. Kierounas
umxeHepus. Kinerounsle KynbTypbl. MUKpPOKIOHAJbHOE Pa3MHOKEHHE PACTEHUHU.
KiionupoBanne  BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okonornyeckue u 3tndeckue npodneMel. [MO — reHeTuyeckn MOJU(PHUIIMPOBAHHBIE
OpTraHHU3MBI.

JleMoHCTpauu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypum, I'. /I. Kapneuenko, M. ®@. IBaHOB.

Tabmuubl u cxembl: KapTa «LleHTpBl NPOUCXOXKICHUS W MHOro00pasus
KyJIbTYPHBIX pacTeHui», «llopoapl AOMamIHUX JKUBOTHBIX», «CopTa KyJbTYypHBIX
pacrenuity, «Otnanéanas rudpuausanus», «Pabotel akagemuka M. @. VBaHOBay,
«Iomumnonaus», «OObeKTHl  OHoTexHoNMOTUMY, «Kierounble KymbTypel U
KJIIOHMpOBaHue», « KoHCTpyrnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.



O6opynoBaHue: MyJISDKH IUIOJOB U KOPHEIJIONOB TUKHUX (OPM MU KyJIbTYPHBIX
COpPTOB pacTeHul, repdapuii «CeabCKOX0391CTBEHHBIE PACTEHUS.

JlaGopaTopHble H MpakTHYecKne padoThl:

Okckypeuss «OCHOBHbIE METOABl M JOCTH)KEHUS CEJIEKUUU pacTEeHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTAHIIMIO, INIEMEHHYIO (epMy, COPTOMCTBITATEIbHBIN
Y4acTOK, B TEIJIMYHOE XO3SIICTBO, Ja0OPATOPHUIO arpOyHHUBEPCUTETA WJIM HAYYHOI'O
LEHTpa)».

11 KUIACC

Tema 1. DBoounoHHast 6M0JIOT .

[IpennochIk BO3HUKHOBEHUS 3BOIIOLIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOPUS
u e€ MecTto B Ouosyoruu. BnusiHue SBOJTIONMOHHON TEOPUH HA Pa3BUTHE OMOJOTUH U
JIPYTUX HaYK.

CBugnerenbcTtBa  »BOMONUU.  [laneoHTonormyeckue:  MoOCIeIOBATEIbHOCTh
MOSIBIICHUSI BUJOB B MAJCOHTOJOTHYECKON JIETONUCH, TEPEXOaHbIE  (POPMBEL.
buoreorpaduueckue: cxoacTro u paznuune GayH u HIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOJCTBA M pa3iuuvsg SMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIbPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AaHAJIOTUYHBIE,
pyAMMEHTapHbIC OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHHU3MOB HACJEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKUX TyTeH y BCex
OpraHu3MOB.

OpomonmonHass  teopuss Y. [lapBuHa. Ilpeanochliku  BO3HHKHOBEHHUS
napBuHM3Ma. J[BKymine cuiibl SBONIONUU BUAOB 1o JlapBuHy (HM30bITOYHOE
Pa3MHOKEHHE IIpU OIPAaHMYEHHOCTH PECYpPCOB, HEOINpENeNEHHAss H3MEHUYNUBOCTb,
0opn0a 3a cyIecTBOBaHUE, ECTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Bomouu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomtouus. [lonynasuus kak eIMHULAa BUA U SBOJIOLINH.

JBuxyiue cuibl (QakTopbl) SBOMIONUU BUAOB B MpHpoae. MyTallMOHHBIHI
IpoIecc ¥ KOMOMHATUBHAST U3MEHUYUBOCTD. [loMmysIIMOHHbBIE BOJHBI U Ipei] reHoB.
N3onsauus u murpanusi.

EcrectBennbiii oTOOp — HampaBistomuid ¢GakTop ABOJONHH.  DOpPMBI
€CTECTBEHHOT'O 0TOOpA.

[Ipucnoco6meHHOCTh OPraHU3MOB KaK pe3ylbTaT dBOMIONUHU. [Ipumepsr
npuUcTocoOIeHU y opraHu3MoB. ApoMop(}o3bl U UANOATATTAIIHH.

Bun u  BugooOpazoBanme. Kpurepun  Buma.  OcHoBHBIE  (OpMBI
BUJI000pa30BaHMs: Teorpaduueckoe, IKOJIOTUIECKOoe.

MakposBomtotius.  Dopmbl  dBoNIOIMU:  QuieTHYECKas, JUBEPIreHTHas,
KOHBEPIeHTHas, napaienbHas. HeoOpaTuMocTh SBOITIOIUY.

[IpoucxoxaeHue OT HeCHeUUaTU3UpoOBaHHBIX mpenkoB. IIporpeccupyromias
crienuanu3anus. AJanTuBHAs paadalys.

JdeMoHcTpanum:

[Moptpersl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
Bap, 3. I'ekkens, ®. Mromiep, A. H. CeBepiios.

Tabmuier U cxembl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiey, «3apoJIbIliu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «@opmMbl 60pHOBI 32 CyIIECTBOBAHHEY,
«EcrectBenHnsbIit 0T00p», «MHOTOOOpa3ue COpToB pacTeHuin», «MHOroobpasue mopo;y
KUBOTHBIX», «[lomymsamumy, «MyTalmoHHass W3MEHYMBOCTHY, «ApPOMOP(O3bD»,
«Mnuoananranumny, «OO0Mmas aereHepanusy, «/[Brwkymme cuibl 3Bomonun», «Kapra-
cxema Mapumpyrta mytemectBus Y. JlapBuna», «boppba 3a cCylecTBOBaHHE»,



«IIpucnocobieHHoCTs  OpranusmoB»,  «l'eorpadguueckoe  BHAO0Opa30BaHUEY,
«DKOJIOrHYecKoe BUI000pa30BAHUEY.

O6opynoBaHuE: KOJUIEKIHMS HACEKOMBIX C Pa3JIM4YHBIMU TUIIAMHU OKPACKH, HAOOP
IJIOJIOB U CeMsIH, KoJuleKuus «[IpuMepsl 3alIUTHBIX TPUCTIOCOOTICHUN Y KUBOTHBIX),
Mozenb «OCHOBHBIE HaIlpaBJiCHHUS HBOJIOLMHU», OO0OBEMHAs Mozaens «CTpoeHue
T'OJIOBHOT'O MO3r'a IMO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KouleKIUs «DOpMBI  COXPaHHOCTH
MCKOIAEMBIX KUBOTHBIX M pacTeHMiD», Moaens anmiukanus «llepekpéct xpomocom»,
BIaXHble  mpenapatel  «Pa3BuTme  Hacekomoro», — «Pa3BuTHe = JATYIIKNY,
Mukpomnpenapat «/lpozodpuna» (Hopma, MmyTauuu GopMbl KPbLIILEB U OKPACKH TENA).

JlabopaTopHble U NpaKkTHYecKUe padoThI:

JlaGopatopnast pabora Ne 1. «CpaBHeHue BHUAOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUIO.

Jlabopatopnas pabota Ne 2. «Onucanve mpUCTIOCOOJICHHOCTH OpraHu3Ma U €&
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe ¥ pa3BUTHE KM3HU Ha 3emule.

JloHay4yHblE NPEJICTABICHUS O 3apOXACHUM >KU3HA. HaydHble TuUnoTe3bl
BO3HUKHOBEHHMS KM3HU Ha 3emiie: abuoreHe3 v naHcnepMus. XUMHYECKas 3BOJIOUS.
AOUOTCHHBIH CUHTE3 OpraHnYeCKuX BEILIECTB u3 HEOPraHU4YECKUX.
OKCIIEpUMEHTAJIbHOE TOATBEPKIACHUE XUMHMYECKON 3BOMonMH. HauanbHble sTarbl
ouonorunueckoir sBomtonuu. I'mnoreza PHK-mupa. ®opmupoBanume memMOpaHHBIX
CTPYKTYp M BO3HHMKHOBEHHE MpOTOKJIETKH. [lepBble KIETKM M HX HSBOJIOLHA.
DopMHUPOBAHKE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emse mo spaMm u nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas dpel.  [lameosolickas dspa u €€ MNEepUOAbl:  KeMOPHUHCKHIMA,
OPJAOBUKCKH, CHIIYPUMCKUH, T€BOHCKUIH, KAMEHHOYTOJIbHBINA, TIEPMCKUH.

Mes3o301ickas 3pa 1 €€ Nepruoibl: TPUACOBBIN, OPCKUM, METOBOM.

KaiiHozoiickass 2pa u €€ mepuoAbl: MaJICOTCHOBBINM, HEOIC€HOBBIN,
AHTPOIOrE€HOBBII.

XapakTepucThKa KiIMMaTa M TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMHM  PACTUTEIBHOTO M JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
#KUBOTHBIX. [losBIeHNE, paclBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak oOTpaxeHue -HBOMOUUU. (OCHOBHBIE
CHUCTEMATUUYECKHUE TPYIIIbl OPraHU3MOB.

OBOJIIOIMS YeJoBeKa. AHTPOIOJNOrusl Kak Hayka. Pa3Butuhe mpencraBieHUil O
IIPOUCXO0KICHUH YesIoBeKa. MeTo bl U3ydyeHus aHTpornoreHe3a. CXocTBa U pa3indus
YeJIOBEKa U KUBOTHBIX. CHCTEMATHUECKOE TOJIOKEHHUE YEJIOBEKA.

JBuxymue cuibl (hakTopsl) aHTponoreHeza. HacneacTBeHHass ”3BMEHYUBOCTH U
ecTeCTBEHHBI 0TOOpP. OOIecTBeHHBIH 00pa3 >KU3HHU, U3TOTOBJICHUE OPYAUNA TpyHa,
MBIIICHHUE, PEYb.

OCHOBHbBIE CTaIUU W BETBU 3BOJIIOIUU YEJIOBEKA: aBCTPATONUTEKH, YenoBek
yMelblii, YenoBek npsMoxoasamui, YemoBek HeaHaepTaIbCKUu, UeloBEK pa3yMHBIN.
Haxoaku uckomaemMbIx OCTaTKOB, BpeMsl CyIIeCTBOBAaHMsI, 0071acTh PaCIpOCTPAHCHUS,
00BEM IOJIOBHOTO MO3ra, 00pa3 )KU3HH, OpyaAus.

UYenosedeckue packl. OCHOBHBIE OOJIBIITNE PAChl: €BPOTICOUIHAS (eBpa3HiicKas),
HErpo-aBCcTpaliouAHas (dPKBaTOpUalbHAs), MOHTOJIOHIHAS (a3UaTCKO-aMEPUKaHCKas).
YepTsl NPUCHIOCOONIEHHOCTH NPEACTABUTENCH YENOBEYECKUX pac K YCIOBUSIM
cyliecTBoBaHMs. EAMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

JdemoHcTpanum:

[Toptpetsr: ®@. Penn, JI. ITactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y.

JlapBuH.



Tabmuuel m cxeMmbl: «Bo3umkHoBenne CoJIHEYHOW cHCTEeME», «PasBurne
opranvueckoro  mupa», «PacturenbHas — kinerka», «KuBOoTHas  KieTkay,
«IIpokapuornyeckass kinerka», «CoOBpeMEHHas CHCTEMa OPraHHYECKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS UEJIOBEKA M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOTHYECKUX HAaXOA0K MPEJAKOB COBPEMEHHOIO
yenoBeka», «/lpeBHenmme momm», «llpeBHue moaw», «llepBpie coBpeMeHHBIE
oMy, «YenoBeueckue pach.

Ob6opynoBaHnue: MYJISIKA «ITpoucxoxaenune YEJIOBEKa» (6rocTHI
aBCTpPAJIONUTEKA, MUTEKAaHTpONa, HeaHJAepTalblla, KPOMaHbOHIA), CIENKA WIH
M300pakeHusl KAMEHHBIX OpYJIMi MEpBOOBITHOTO YeIoBeKa (KaMHU-YOMIEphl, pyoOuIa,
ckpeOia), TeoXpoHOJOoTHYecKass Tabmuia, KoJuieKius «DopMbl COXPaHHOCTHU
MCKOIMAEMBIX )KMBOTHBIX U PACTCHHII.

JlabopaTopHble U NpaKTHYecKUe padoThI:

[Ipaktuyeckass padora Ne 1. «l3ydeHue uckomaembIXx OCTATKOB PAacTeHH U
KUBOTHBIX B KOJIJICKLIHAX).

DOKcKypeuss «DBOJIOLMSA OpPraHu4eckoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WK KpaeBeIUEeCKUI My3eil).

Tema 3. Opranu3Mbl M OKpPY:KaK0IIAfA cpeaa.

DKojorusi Kak Hayka. 3ajaud W pasfelibl KOJOTMH. MeTo/Abl 3KOJIOTHYECKUX
HCCIe0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, IOYBEHHAas,
BHYTPHOPTaHU3MEHHas!.

Okonorunyeckue  Qakropbl. Kiaccuduxanus sxomoruyeckux — QakTOpOB:
abuoTuyeckue, OMOTUYECKUE U aHTPOTIOTeHHbIE. J{elicTBHE IKOIOTUYECKUX (DaKTOPOB
Ha OPraHU3MBI.

AbGuotnyeckue (aKTOpbl: CBET, TeMIeparypa, BIAKHOCTh. DOTOmepuoausM.
[Ipucnocobnenust opraHM3MOB K JIEHCTBUIO a0noTHueckux (hakropoB. buonornyeckue
PUTMBI.

buotnueckue ¢dakropsl. Bunbl OMOTHYECKHMX B3aMMOJICHCTBUN: KOHKYpEHIUS,
XUIIHUYECTBO, cUMOM03 M ero ¢opmel. [lapazutusm, koomepanus, MyTyallu3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHWe OMOTHMYECKUX B3aUMOJIEUCTBMUI JUIsl CYIIECTBOBAaHHS OPraHW3MOB B
IPUPOJIHBIX COOOIIEeCTBAX.

OKOJIOTMYECKHE  XapaKTepUCTHKU  nonyiasuud. (OCHOBHBIE — IOKa3aTeNH
NOMYJIALIMM: YUCIEHHOCTh, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. JluHaMyuKa YUCIEHHOCTU MOMYJISIIUYA U €€ PeryJisiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, D. ['ekkens.

Tabmuner u cxembl: kapra «lIpupomHsie 30HBI 3emuny», «Cpeabpl OOUTaHUS
opraHusmoB», «@oronepuoausam», «llonmynsuun», «3aKOHOMEPHOCTH  poCTa
YHCIIEHHOCTH MO HHPY30puu-Tydhernbkny, «[luiesbie nemm.

JlaGopaTopHble U NpaKTHYecKUe PadoThI:

Jlaboparopuast pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PaCTeHHH W3
Pa3HBIX MECT OOMTAHUS.

Jlaboparopnast pabotra Ne 4. «BnusiHue cBera Ha POCT M Pa3BUTHE UEPEHKOB
KoJIeycay.

[Tpaktuyeckas padota Ne 2. «[loacuéT TIIOTHOCTH MOMYJSAIUNA Pa3HBIX BUOB
pacTEeHHUID.

Tema 4. Coo01mecTBa M 3K0JIOrH4eCKHe CHCTEMBI.



CooOuiectBo opraHuzMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHA0Basd,
MpOCTpaHCTBEHHast, Tpoduueckas (muimenasi). Buabl-gomunantel. CBsizu B
OuoneHo3e.

Dxonorudeckue cucteMbl (3kocucteMbl). [lonarue 00 d3KocucteMe U
ouoreoneHo3e. @DYHKIMOHAJIbHBIE  KOMIIOHEHTBl ~ SKOCHUCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelIECTB M NOTOK SHEPTrUU B IKOCHCTEME.
Tpoduyeckue (nuuieBbie) ypoBHU dKocucTeMsbl. [lumessle nenu u cetu. OCHOBHBIE
MOKA3aTeau »JSKOCUCTEMBI: OHoMacca, MNPOAYKUUA. OKOJIOTHYECKHE MUPaMUIbL:
MPOAYKIIMK, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHCTEM: YCTOWYHUBOCTb,
camoperyJisius, passutue. Cykueccus.

[IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOIO WIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE ~ JKOCHUCTEMBI. ATpO3KOCHCTEMBI. VY pOo3KOCHCTEMBI.
Bbuonorudeckoe u Xx034iCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (¢dakTop ycTOMUMBOCTH dKocucTeM. CoxpaHeHue
OMOJIOTMYECKOr0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepsl. KuBoe BemecTBO u ero ¢yHkuH. OcoOeHHOCTH Ouocdepsl Kak
r7100anpHOM 3KocKucTeMbl. /[[luHaMuyeckoe paBHOBecHe U oOpaTHasi CBsi3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXMMUYECKUE IUKIIBI 3JIeMEHTOB (yIJiepo/a,
azota). 30HaIbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Onocepe 3emiau. AHTPOTIOTEHHbIE M3MEHEHUs B Ouocdepe.
['moGanbpHBIC SKOTOTHUECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE MpUPOIbl U ueroBedecTBa. CoxpaHeHHe OHOPa3zHOOOpa3us
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
OPUPOJHBIMU pecypcaMy M HMX HMCHOJb30BaHUE. J(OCTM)KEeHMsI OMOJIOTMM U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanackuid.

Tabmuner u cxemsl: «llumessie 1nenu», «bHOLEHO3: COCTaB U CTPYKTYypay,
«IIpupognsie cooOmiectBay, «llemn mnuTanus», «IKoIOTHYECKas MHpPaAMUIAY,
«buocdepa u uenoBek», «IKOCHUCTEMa IIMPOKOIUCTBEHHOTO Jeca», «IKocucTeMa
XBOMHOTrO Jiecay, «buoreno3 Bogoémay, « Arporenos», «[IpumepHble aHTPOIIOTEHHbBIE
BO3JICICTBUSL HAa TpUpOIy», «BakHellnme HCTOYHHUKHM 3arpsi3HEHUsT BO3AyXa U
TpYHTOBBIX BOI», «llouBa — BakHe#mias coctaBisitomas Ouocdepb», «DakTopsl
nerpagauuu  mouB», «llapHuKOBBIT  >PdexT», «DaKkTopsl  PaAUOAKTUBHOIO
3arpsizHeHust O6mochepr», «OOmas crpykrypa Ouocdepr», «PacmpocTpaneHnue
KU3HU B Omochepe», «O30HOBBIA 3KpaH Ouocheps», «Kpyroropor yriepona B
o6uochepe», «KpyroBopot azora B mpupoe».

O6opynoBanue: Mojenb-anmiaukanus «Tunmuunaeie OMOLIEHO3BI», TepOapuit
«PacturenpHble coolmiecTBay, Koiekuuu «buorneno3», «Bpenurenn BakHEHITHX
CEJIbCKOXO3UCTBEHHBIX KYIBTYp», repOapil M KOJUIEKIIUM PACTEHUU U >KUBOTHBIX,
MPUHAJUICKAIME K Pa3HbIM 3KOJIOTMYECKUM TpyInaM OJHOTo Buaa, KpacHas kHwura
Poccuiickoit denepanun, n300pakeHUs OXpaHIEMbIX BHIOB PACTEHHI M KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  IIPOTPAMMBI  I10
BMOJIOT HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

Cornmacho ®I'OC COO, ycraHaBiauBaKwTCd TpeOOBaHUA K pE3yJbTaTaM
OCBOEHHUS 00YYaIOLIMMUCS MPOrpaMM CpeIHEro oOIiero o0pa3oBaHUs: JTUIHOCTHBIM,
METanpeAMETHBIM U TIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOCHHUS mpenMera «buomorus»
BBIJICJICHBI CJICAYIOIINE COCTABISIONIME: OCO3HAHUE OOYYarONIUMUCA POCCHICKON
TPKIAHCKON UACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITETLHOCTH U
CaMOOTIPE/ICTICHUI0, HATMYUE MOTHUBAIIMU K OOyUYeHHIO OMOJIOTHH, IIeJICHAIPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKJEHUN JTUYHOCTHU HA OCHOBE KIFOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAAUIUK pa3BUTUS OHOJOTMYECKOTO 3HAHUS, TOTOBHOCTh W
CIOCOOHOCTh O0YyYaroOIMNXCs PYKOBOJICTBOBAThCS B CBOEH JESATEIHLHOCTH IEHHOCTHO-
CMBICJIOBBIMU yCTaHOBKAMH, MPUCYIIUMU CHUCTEME OHOJIOTHYECKOTO 0Opa3oBaHMS,
HaJU4YUe IKOJIOTHYECKOTO MPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh IIEJIU M CTPOUTH
’KU3HEHHBIE IIaHbI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS mNpeamera «buonorus» mocTurarorcs B
€IMHCTBE YYEOHOW W BOCIHUTATENIbHOW JEATEILHOCTH B  COOTBETCTBUH C
TPaAUIIMOHHBIMH POCCUHUCKUMH COIUOKYJIbTYPHBIMH, HUCTOPUYECKUMH U JTYXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSIMHU, MPUHITBIMH B OOIIECTBE MpaBWJIaMH U HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT TIpolleccaM CaMOTIO3HAHHWSA, CaMOBOCIHUTAHHUS U
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEHN MO3UIIMU JIUYHOCTH, IATPUOTHU3MA, YBAKEHUS K
3aKOHY W IPaBOMOPSAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJEHUIO, B3aWMHOTO
YBaKEHHUS, OCEPEKHOTO0 OTHOIICHUS K KYyJbTYPHOMY HACICIUI0O U TPAJAUIHSIM
MHOTOHAIlMOHAIBLHOrO Hapoaa Poccuiickon ®enepanuu, TpUpoie U OKPYKArolIeH
cpezne.

JIngHOCTHBIC pe3yJbTaThl OCBOCHUS yU4eOHOTO mpeaMera «BbHoIoTHsy TOIKHBI
OTpakaTb TOTOBHOCTb W  CIOCOOHOCTh  OOydYarIIHMXCS PYKOBOACTBOBATHCS
chopMUpPOBaHHON BHYTpPEHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpHEHTALINH, MMO3UTHUBHBIX BHYTPEHHUX yOCKICHUH, COOTBETCTBYIOIIHNX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEecTBa, paclIupeHue >KU3HEHHOTO
ONbITa M ONbITA JEATEIHPHOCTH B MPOIECCE peaM3allMd OCHOBHBIX HAaIlpaBJICHUMN
BOCIHUTATEIIHLHOM JIEATEIILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAaHHOCTH T'PAKIAHCKOW TO3MIIMHM OOYYarolmerocss Kak aKTHBHOTO W
OTBETCTBEHHOT'O WJIEHa POCCUHCKOTO OOIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIMOHHBIX MPaB M 00S3aHHOCTEHN, yBaKEHHE 3aKOHA 1
MPaBOMIOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACSATEIHPHOCTH IPH CO3JaHUU YUEOHBIX
MPOCKTOB, pPCIICHWH Y4YeOHBIX W  TIO3HABATCIIBHBIX  3a7a4,  BBINOJIHECHUHU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB ONpPEACNIATh COOCTBEHHYIO MO3HIIMIO 110 OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HHU B OOBSICHATH €E;

YMEHHE YYUTHIBATh B CBOUX JCHCTBHUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHSI JIFOJACH C pa3HBIMH YOCKICHHSIMH, KyJIbTYPHBIMHA IICHHOCTSIMHU M
COILIMAJIbHBIM ITOJIOKECHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOLECCE COBMECTHOTO  BBHINOJIHEHUS
y4eOHBIX, TO3HABATEIHHBIX M HCCIICIOBATEIILCKUAX 33124, YBAKUTEIHHOTO OTHOIIICHUS



K MHEHHUIO OIMOHEHTOB MpU OOCYXJIECHUU CIOPHBIX BOMPOCOB OHOJIOTHUECKOTO
COJIEpKaHUS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JEATETLHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAaHHOCTh POCCHUICKON TPaKJaHCKOW HACHTHYHOCTH, MATPUOTHU3MA,
YBaKEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU mepen PonuHoM, rop1ocTu 3a
CBOM Kpal, cBow PoaumHy, CBOMl S3BIK W KyJbTYpy, HpPOLLIOE W HACTOSIIEE
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccnu;

IIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUI0 U MaMATHHKAM TPUPOIBI,
noctmkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMoJIOTUH, IOHUMAHUS 3HAYEHUS OMOJIOTHU B TIO3HAHUM 3aKOHOB MPHUPOIBI, B KU3HHU
YeJIOBEKa U COBPEMEHHOT0 O0IIECTBA;

uaeiHas yOexJIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O H 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUICKOTO HAPOJIA;

c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MTOBEICHNS,

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUCHTHPYSCHh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHWE JIMYHOTO BKJaJa B TMOCTPOCHHE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POAMUTENSIM, CO3IaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS IEHHOCTEH CEeMEMHOM KU3HU B COOTBETCTBUH C TPATUITUSIMHU
HapozoB Poccuu;

4) 5CTEeTHYECKOr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas SCTETUKY ObITAa, HAy4YHOTO U
TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

NOHUMAHNE HMOLIMOHAJIIBHOTO BO3JECUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)XEHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBJIATH KaUeCTBA TBOPUYECKON JTMYHOCTH;

S) ¢usnyeckoro BoOcnUTAHHUSA, (GOPMHUPOBAHUA KYJBTYPbl 310POBbA M
3MOIMOHAJIBHOI0 0JIArOMOJIYYH:

NOHMMAaHHUE U pean3allysl 3J0pOBOro u 0e30macHOro oopasa KU3HH (370pOBOE
nuTaHue, coONMI0ACHNE TUTUEHUYECKUX MPAaBUII U HOPM, COATAaHCUPOBAHHBIN PEXUM
3aHATHUA W OTAbIXa, peryispHas (u3MUeckass aKTHBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOUIEHHS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3[I0POBbIO;

NOHUMAHWE LEHHOCTU TMpPaBWI HWHIUBHUIYyAIbHOTO M  KOJUJIEKTUBHOIO
0€3011acCHOTO TIOBEICHUSI B CUTYAIUsX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TIOCJEJCTBUNA U HENPUSATUS BPEIAHBIX MPUBBIYEK (YMOTpeOIeCHUS
aJIKOT0JI5, HAPKOTUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/1y, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYI0JIt00uE;

FOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJOIMYECKOWM U COLMAJIbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATH, IUIAHUPOBATh M CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JI€STEIIbHOCTD;

UHTEpEC K pa3nu4HbIM cdepam mpodhecCHOHANBHON JesTEIIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBHIOOP OyayIieit mpodeccun u peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CamMOOOpa30BaHHMIO Ha
MPOTS)KEHUU BCEU KU3HU;



7) 3K0JIOTH4eCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K IMPUPOJE KaK MCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIILIEHUE YPOBHS  DKOJIOTMYECKON  KyJbTYphl: NPHOOpETEHHE OIbITa
TUTAaHUPOBAHUS TIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MOCJIEICTBUMN JIs1 OKpY Karomen
cpensl;

OCO3HaHHE TJIOOATBHOTO XapakTepa HKOJOIMYECKHX MpodiieM U MmyTed ux
pelIeHus;

CIOCOOHOCTB HCIIOJIB30BaTh NPUOOpETaEMble MPU U3YUEHUH OMOJIOTMH 3HAHUS U
yMeHus npu pelieHnu npooiem, CBSA3aHHBIX C paloHaIbHBIM
MIPUPOAOIOIIb30BaHHEM (COOI0IEHNE MPAaBUIl TIOBEICHUS B IPUPO/IE, HAPABIEHHBIX
Ha COXpPAaHEHHUE PaBHOBECHS B IKOCHCTEMAX, OXPaHy BUAOB, SKOCUCTEM, OnoCchephl);

AKTUBHOE HENPUATUE ACHCTBUN, MPUHOCAUIUX BpPEI OKPYIKAIOIIEH NPUPOIHOU
cpelle, yMEHUE NPOrHO3UPOBATh HEOIArONPUITHBIE 3KOJOTUYECKUE MOCIEACTBUS
MNPEINPUHUMAEMBIX JIEUCTBUM U TPEAOTBPALATh HX;

HaJM4YMe Pa3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKOU KYJIbTYpBI,
OMbITa JESATEIBHOCTU SKOJIOTHYECKOW HaNpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMHU B TIO3HABATEIbHONW, KOMMYHUKATUBHON U COIIMAJILHON MpPAaKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOM ACATEIBHOCTH YKOJIOTMYECKON HAIIPaBIECHHOCTH;

8) neHHOCTH HAYYHOT 0 O3HAHMS:

c(OpMHUPOBAaHHOCTb  MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAyKW M OOIECTBEHHON MPaKTUKH, OCHOBAHHOIO Ha JMajore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl KakK CpEICTBa
B3aMMOJCICTBUSA MEXY JIFOJBMH U ITO3HAHUS MUDA;

IOHUMaHUe crneuupuKku OWOJIOTMM KaK HayKd, OCO3HaHMs €€ poiu B
(OpMHUPOBAHUM PALMOHAIBHOIO HAyYHOIO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOrO
OpeACTaBIeHUs] 00 OKpY’XKalolleM MHUpPE KaK O €JUHCTBE IPHUPOJbl, YelOoBeKa U
o0mecTBa, B IO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M peuleHuH mpolieM
COXPAaHEHMsI IPUPOJHOTO PABHOBECHS;

yOeX/IEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJIi COBPEMEHHOH LMBUIM3ALMU:
o0ecrieyeHus HOBOTO YpPOBHS Pa3BUTHUS MEIMLMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA,
IOMCKa IyTeH BBIXOJA W3 TJIO0AJBHBIX HKOJIOTMYECKHX IpoliieM M oOecreyeHUs
nepexosa K yCTOMYMBOMY DPAa3BUTHIO, PALIMOHAJIBHOMY HMCIOJB30BAHHUIO NPUPOIHBIX
pecypcoB U OPMHUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEHHH OHOJOTMYECKUX 3HAHUH B  LEJIX
MOBBIIIEHNS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAy4YHOM I'PaMOTHOCTH, KaK COCTAaBHOIM
yacTu (YyHKIIMOHAIBHON IPpaMOTHOCTH O0ydYaromuxcs, GopMupyeMoil pu U3ydeHuu
OuoJIoruuy;

NOHMMAHHME CYIIHOCTH METOOB ITO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTHU MCIOJIb30BaTh MOJTy4YaeMble 3HAHUS JUIS aHAaIN3a U 00BSICHEHUS
SBJICHUN OKpYXKalOIIero Mupa U MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHUE J€NaTh
00OCHOBaHHBIC 3aKJIIOUYEHHUS Ha OCHOBE HAYYHBIX ()AaKTOB M MMEIOIIMXCS JTAaHHBIX C
LIEJIBI0 MTOJIyYE€HHUS IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITETIbHO HCHOJIb30BaTh OHOJOTHYECKUE 3HAHUS IS
perieHust Ipo0seM B peasbHbIX )KU3HEHHBIX CUTYallHsX;

OCO3HAaHHWE IIEHHOCTHM HAy4YHOH JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIE;



FOTOBHOCTb M CIHOCOOHOCTh K  HENPEpPhIBHOMY  00pa3oBaHUIO U
caMo00pa30BaHMIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHMM 1O OHUOJOTMH B
COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus
BKJIFOYAIOT: 3HAYUMBIC I (OPMUPOBAHHS  MHUPOBO33PCHHSI  OOYJAFOIIUXCS
MEXTUCIUATINHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHBIC TIOHATHS, OTPaKAIOIINE
IEJIOCTHOCTh HAYYHOW KApTUHBI MHpa ¢ CHCHH(PUKY METOJOB IIO3HAHHUS,
HCIIOJIb3YeMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, JHEPTHs, SBJIICHHE, MPOIIECC,
CUCTeMa, Hay4yHbIM (DaKT, TPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCCleIoBaHue, HaOMI0ICHUE, U3MEPCHUE, YKCIICPUMEHT M JPYTHX), YHUBEPCAIbHBIC
y4ueOHbIe  JelicTBHS  (ITO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJIATUBHBIC),
obecnieunBarone (GopMupoBaHue (PyHKIMOHATLHOW TPAMOTHOCTH M COLUAIBHOU
KOMITETEHITUU 00YYarONIUXCs, CIOCOOHOCTh 00YUYaIOMUXCsl UCIIOJIB30BaTh OCBOCHHBIC
MEXTUCIUTIIMHAPHBIC, MHUPOBO33PCHUCCKHE 3HAHHMS W YHUBEPCAIbHBIC YYCOHBIC
JICUCTBUSA B MMO3HABATEIBHONW U COUUAIBHOU MPAKTUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS TPOTPAMMBI  CPEJIHEro  OOIIero
oOpa3oBaHUs JODKHBI OTPAXKaTh:

OBj1ajieHNe YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEIbLHBIMH 1€l CTBUSIMU:

1) 6a3oBbI€e JJOrHYecKHe AeliCTBHA:

CaMOCTOSITEIHHO dbopMynupoBaTh U aKTyaJMu3UpOBaTh npobiiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh IPU OCBOCHUU 3HAHUM MNPUEMBI JOTMYECKOTO MBIIIJICHUS
(amanu3a, cUHTE3a, CpaBHEHUs, KiacCHU(PUKAIMK, O0O0OOIIEHUs), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBLACNSATh WX XapaKTepHble MPU3HAKHU, YCTaHABIMBATH
CBSI3M C IPYTHUMH MOHSATUAMH);

ONpeAeNsaTh Ielu JeATENbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JOCTUXKEHUS, COOTHOCUTD PE3yJIbTATHI IEATEIHHOCTH C TOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHSITHS sl OOBsICHEHUS (AKTOB U SIBJICHHIA
KUBOM MPUPO/IBI;

CTPOUTH JIOTHYECKHE pacCyXJIeHus (MHAYKTUBHbIC, JCIYKTUBHBIE, TIO
aHAJIOTMH), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTpPUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIIOUEHHUS,

NPUMEHSTh CXEMHO-MOJIENbHBIE CPEICTBA ISl MPEJCTaBICHUS CYIECTBEHHBIX
CBA3€l W OTHONICHHM B U3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a Takxke
MPOTUBOPEUM PA3HOTO pOJA, BBISIBJICHHBIX B PA3NIMYHBIX HH(DOPMAIIMOHHBIX
MCTOYHHUKAX;

pa3zpabarbiBaTh IUIAH pPEIICHHUS MPOOJIEMBbI C Y4ETOM aHaIM3a UMEIOUTUXCS
MaTepHalIbHBIX U HEMaTepPHAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJHTATOB
[eJIsIM, OLIEHUBATh PUCKHU MOCIIEJICTBUMN JIESITEILHOCTH,

KOOPJMHHUPOBATH U BBHIMOTHIATH PAOOTy B YCIOBHUSAX PEAIbHOTO, BUPTYaITBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€ HCCJIE0BATEIbLCKHE JeHCTBHS:

BJIQ/ICTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEIBCKON U TPOEKTHOM NeATEeIhbHOCTH,

HaBBIKAMH pa3pelieHusi MpodiieM, CIIOCOOHOCTHI0 M TOTOBHOCTBIO K



CaMOCTOATEIHHOMY TOMCKY METOJOB PEHICHHS MPAKTUYECKUX 3a]ad, MPHUMEHEHHUIO
Pa3IUYHBIX METOJIOB TIO3HAHUS;

WCTIOJIb30BaTh PA3IMYHBIC BUIBI ACATEIHHOCTH 0 TOIYYSCHHIO HOBOTO 3HAHHMS,
€r0 MHTEPIIPETALNH, TPEOOPa30BAHUIO U IPUMEHEHHIO B YUYEOHBIX CHTYalHsIX, B TOM
YHCIIe TIPU CO3JaHUH YISOHBIX M COIMATIBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYUYHBIM THIT MBIIUICHUS, BIIAJACTh HAYYHOW TEPMHUHOJIOTHEH,
KITFOUEBBIMH TIOHATHSIMHA B METOAMH,

CTaBUTh M (OPMYJIMpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHON
JCSTSIIBHOCTH Y )KU3HCHHBIX CUTYAITUsX;

BBLSIBJISITH  TIPUYMHHO-CIICAICTBEHHBIC CBSI3W W aKTyalIM3WpOBAaTh  3ajady,
BBIIBUTaTh TUTIOTE3Y €€ PelIeHHs, HaXOAUTh apTyMEHTHI JUIS JTOKa3aTEeIbCTBA CBOMX
YTBEPKJICHUH, 3a]1aBaTh TapaMETPbl U KPUTCPUH PEIICHHUS;

aHAJM3MPOBATH TOTYYCHHBIC B XOJI¢ PEIICHUS 3a/Ia4d Pe3yIbTaThl, KPUTUICCKH
OILIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIIECHUBATH IPHUOOPETEHHBIN OIIBIT;

OCYIIIECTBJIATH IIEJICHATIPABICHHBI TIOMCK TEpeHoca CpPeACTB M CHOcOOOB
JecTBUS B MPO(ecCUOHANBHYIO Cpey;

yMETh TEPEHOCHTHh 3HAaHUS B IO3HABATEILHYID M MPAKTHYECKYIO 00JacTu
KHU3HENIEATCIIbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HJICH, MpejJiaraTh OPUTHHAJIBHBIC IOAXOJAbI M PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, TOMYCKAIONINE aJbTCPHATHBHBIC PEIIICHHUS.

3) padora c undopmanueii:

OpUEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX HH(OpMAIMKM (TEeKcTe y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOW  JHUTepaType, OHOJIOTMYECKUX  CJIOBapAX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MJaHHbIX, B VIHTepHeTe), aHaIU3UPOBAThH
UH(GOPMALIMIO Pa3IMYHbIX BUIOB U (OPM MPEACTABICHUS, KPUTUYECKU OLIEHUBATh €€
JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dbopMynHpoBaTh 3ampoCchl U MPUMEHSTHh Pa3jIMYHbIe METOJbI IpPHU TOUCKE U
otbope Omonorndeckor wHpOpMaIu, HEOOXOAMMOM IS BBHIOJHEHHS YYeOHBIX
3ajauy;

npuoOpeTaTh  OMBIT  HUCHOJb30BaHUA  HMHPOPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJbTYpYy AKTUBHOIO HCIIOJNB30BAHUS Pa3TUUHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TpeJCTaBICHUS
Oounosornuecko mHGopMaIuu (CXembl, TpapuKy, JTUArpaMMbl, TAOJHIIBI, PUCYHKH U
apyroe);

UCTIONIb30BaTh HAyYHBIH SI3bIK B KayecTBE CpeiAcTBa mpu pabore ¢
Ouonorudeckoil  MHGOpManMend: TPUMEHSITh  XUMHUYECKHe, (u3nueckue U
MaTEeMaTUYECKUE 3HAKU W CHUMBOJBL, (GOpMyIbl, abOpeBUATypy, HOMEHKIATYpY,
MCIIOJIb30BaTh M MPE0OPa30BbIBATH 3HAKOBO-CUMBOIMUECKHUE CPE/ICTBA HATJISIHOCTH,

BJIa/ICTh HABBIKAMU PACIO3HABAHUS U 3aIIUTHI HHPOpMAINH, HH(HOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBiajeHne yHMBEPCATbHBIMI KOMMYHUKATHBHBIMHY 1€lCTBUSIMHU:

1) o01mienue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX cepax *KU3HU, aKTUBHO Y4aCTBOBATH B
JMajgore WiIM JUCKYCCHHM IO CYIIECTBY OOCYyKAaeMoil TeMmbl (yMEHHE 3aaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHTEIHHO BBHITIOJHEHUS MpejiaraeMoin
3a/lay¥, YYUTHIBATh WHTEPEChl U COIVIACOBAHHOCTH IMO3MIIMHA JPYrMX YYaCTHUKOB
JaJIora Ui AUCKYCCUN);



pacrio3HaBaTh HeBepOalibHbIE CpEeACTBAa OOIICHUS, I[OHMMATh 3HA4YCHUE
COIMAbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHS KOH(MIUKTHBIX CUTYyallul, YMETh
CMATYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BIIQJIETh Pa3IUYHBIMH CIIOCOOAMHM OOIIEHUS U B3aUMOJICUCTBUS, TMOHUMATh
HaMEpEeHUsI APYTHUX JIIOACH, MPOSBISITH YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY U B
KOPpEKTHOH (hopme popMyITUpPOBATH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTMYHO H3JaraTh CBOKO TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAs 1eATEIbHOCTD:

MOHMMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM M WHIMBUIYATHHOM
paboTHl MpH peIIeHUH OHOJOTMYECKOW MpoOJieMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHHUSI TPYNIOBBIX (OPM B3aUMOACHCTBUS TIPH PEIICHNN YICOHON 3a/1a4u;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBHM C y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO WieHa KOJUICKTHBA;

MPUHUMATh  LI€TM  COBMECTHOM  JIEATENbHOCTH,  OpPraHU30BBIBATH U
KOOPAMHUPOBATh JCUCTBUS TO €€ JOCTHXKEHHUIO: COCTAaBIATh IUIAH JICHCTBUI,
pacrpefieNiiTh pPOAU C Y4ETOM MHEHHMM YYaCTHUKOB, OOCYXJaTh pPe3yIbTaThl
COBMECTHOMW paboTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJIa M KaXJOTO yYaCTHUKA KOMaHIbl B OOIIMIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeasiaraTh HOBBIE TMPOEKTHI, OIEHWBATh WJEW C TO3UIMM HOBU3HHI,
OPUTHUHAJILHOCTH, TPAKTUUECKONU 3HAUMMOCTH;

OCYIIECTBJISITh  TO3UTUBHOE  CTPATETUYECKOE TMOBEJACHHE B  Pa3IMYHBIX
CUTYaLIUSX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

OBy1aieHHe YHUBEPCAJIbHBIMH PeryISTUBHBIMH 1eHiCTBUAMM:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Ui BBIBJICHUS MPOOJIEM U MX pEUIeHUs
B KU3HEHHBIX U yUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUW IEJEeBble U  CMBICIOBbBIE
YCTAHOBKM B CBOUX JCHCTBHUSX M IMOCTYNKaX IO OTHOLIEHUIO K KUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh I103HABATEIBHYIO JEATEIbHOCTh, BBIABIIATH
npo0OJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a7ayd B 0Opa3oBaTEIbHOU
NESATEIbHOCTU U KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEILHO COCTABIIATH IUJIAH PELICHUS] MPOOJIEMBI C YUETOM HUMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIIMpsATh paMK{ yu4eOHOTOo MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUMH;

JieNiaTh OCO3HAHHBIM BHIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (DOPMHUPOBAHUIO U MIPOSIBICHUIO IIIUPOKOM SPYIUIINN B PA3HBIX
o0nacTsiX 3HAHWH, MOCTOSITHHO TOBBIIIATh CBOM 0OOpa30BaTENbHBIM U KYJIbTYpPHBIH
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OILIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIA/ICTh HaBBIKAMH ITO3HABATEIILHON PEeQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNENUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIb30BaTh
puEMBI pedIICKCUH JIJIsl OIICHKU CUTYaIlUU, BRIOOpA BEPHOTO PEIICHHUS;



YMETh OLEHMBAaTh PHUCKM M CBOEBPEMEHHO NPHUHMMATh pPELICHHS 10 UX
CHU)KECHHUIO;

NpUHUMAaTh MOTHBBI M AapryMEHThl JpPYyIMX TIpU AaHAJU3€ pPE3yJIbTaTOB
NeSITENIbHOCTH;

3) npunsATHe ce0s U APYTUX:

MpPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOUHCTBA;

NpUHUMAaTh MOTHBBI M AapryMEHThl JpyrMX TIpU aHallu3e pe3yJIbTaToB
NeSITEIbHOCTH;

IIPU3HABATH CBOE MIPABO U NPABO APYTUX Ha OIIUOKY;

pa3BHBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarthl ocBoeHHs mnporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crenuduueckue st yueOHoro mpenmera «buonorus
Hay4yHble 3HAHMS, YMEHHUS M CHOCOOBI JAECWCTBUI MO OCBOCHMIO, MHTEPIpPETALUU U
MpeoO0pa30BaHUI0 3HAHWM, BUABI JESATEIBHOCTU IO IMOJYYCHHIO HOBOTO 3HAaHUA U
MPUMEHECHHUIO 3HAHWN B Pa3IUYHBIX Y4YEOHBIX CUTyallUsX, a TaKkKe B pealbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Owuonorueil. B mporpamme npeameTHbie
pE3yNbTaThl MPEICTaBICHBI MO T01aM 00y4YEeHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOeHHUs yueOHoro mnpenmera «buomnorus» ¢ 10
Klacce OJKHBI OTPaXKaTh:

c(OpMUPOBAaHHOCTh 3HAHUN O MECTE W POJM OUOJIOTMH B CHUCTEME HAay4YHOT'O
3HaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MUpa M HAYYHOTO MHPOBO33PEHUS, O BKIJIAJIE POCCUUCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTWH, (PYHKIIMOHAIHHOW T'PAMOTHOCTH Y€JIOBEKa
JUISl pELLICHUs] )KU3HEHHBIX 3a/1a4;

yMEHHE pacKpbiBaTh COJECp)KaHUE OMOIOTMYECKMX TEPMHUHOB U  TOHSATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTa0oau3M (0OMEH BEILIECTB U MpEBpAIICHHE DHEPTHH),
roMeocTtaz  (camoperyisiiusi), ypOBHEBas  OpraHu3allds  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHUE (PEMPOIYKIUs), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE u3laraTh OWOJIOTHUYECKHE Teopuu (KJIeTO4YHasi, XPOMOCOMHas,
MYTallMOHHAs, IIEHTpalIbHas orMa MOJEKYJSIpHO# Ononorun), 3akoHsl (I'. Menaens,
T. Moprana, H. . BaBumoBa) u yueHus (0 IEHTpax MHOrooOpasus U
MIPOUCXOXKACHUS KyJIbTYpHbIX pacteHuil H. M. BaBuiioBa), onpenensaTs rpaHUIbl UX
MIPUMEHHUMOCTH K )KMUBBIM CUCTEMaM,;

yMEHHE BJIaJIeTh METOJAAMH HAY4YHOTO TO3HAHHS B OMOJIOTHMU: HAONIOACHHUE U
ONMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB M SBJICHUM, OpPraHU3alus U IPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKCHHE TUIOTE3bI, BBISIBICHHE 3aBUCHUMOCTU
MEXIy HCCIEIyeMbIMA BEIUYMHAMH, OOBSICHEHHE TMOJTYYSHHBIX pe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUNA, TEOPUM U 3aKOHOB, YMEHHUE JI€JaTh BBIBOJbI HA
OCHOBAHUU MOJIYUYEHHBIX pPe3yJbTaTOB;

YMEHHUE BBIIENATHh CYIIECTBEHHBIE IMPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
mporeccoB: oOMEHa BELIECTB M IPEBpALICHUs HSHEPruU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M HHEpPreTHYeckoro oOMeHa, XEeMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHHUS,  PA3MHOXKEHUS, HHJIMBUAYAIbHOTO  pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);



YMEHHUE MPUMEHATh TMOJYYEHHBbIE 3HAHUSA IS OOBSACHEHHS OMOJOTMYECKUX
IIPOLIECCOB W SABJICHUM, I NPHUHATUSA NPAKTUYECKUX DPELICHUH B IIOBCEIHEBHOMN
KU3HU C LeNIpl0 obecrieueHuss O€30lacCHOCTH CBOEro 3J0pOBbS U 3[0POBBS
OKpY KaroIMX JIF0JIeH, COOIIOIEHUs HOPM I'PAMOTHOTO MOBEACHHS B OKpY Karolleu
NPUPOAHON cpele, IMOHMMaHue HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUU
COBPEMEHHOMN O6uoiI0ruu U OMOTEXHOJIOTUI JUTSI paIoOHaIbHOTO
MPUPOAOINIOJIBL30BAHMS;

YMEHHE pellaTh 3J€MEHTapHbIEe TeHETUUECKUE 3aJa4l Ha MOHO- U JUTHOPHIHOE
CKpEIlIMBaHUE, CIIEIUIEHHOE HACIEIOBAHUE, COCTABIISATH CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUs AJIs MpeICKa3aHus HAcJleI0BaHUs IPU3HAKOB y OPraHU3MOB;

yMEHHE BBINOJHATH JA0OpaTOpHblE W MpakTUYeckue pabdoThl, COOMIOAATH
MpaBuia Mpu padoTe ¢ yueOHbIM U Ja0OPaTOPHBIM 000PY10BAHUEM;

yMEHHE KPUTHYECKH OLIEHHWBAaThb M  HMHTEPOPETUPOBATh  UH(GOPMALIUIO
OMOJIOTMYECKOTO COJIEpP KaHUs, BKIIOYAIOLIYIO NICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
MCTOYHUKOB (CpeJICTBa MaccOBOM HMH(pOpMAIMU, HAy4YHO-MOMYJISIPHbIE MaTepuabl),
ATUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIEAOBaHUW B OHOJOTHUH, MEAMIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIECHHS, 00001Ias
OMOJIOrMYeCKyI0 HH(OPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapar OMOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorus» 6 11
Klacce 0JKHBI OTPaKaTh:

c(OpMHUPOBAaHHOCTh 3HAHUN O MECTE U POJM OUOJIOTMH B CHUCTEME HAy4YHOT'O
3HAHUSl €CTECTBEHHBIX HAayK, B (POPMHPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAY4HOIl
KapTUHbl MHpa U HAay4yHOTO MHUPOBO33PEHMS, O BKJIAJE POCCHUHCKHUX M 3apyOeKHbIX
yu€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTrMY, (PYHKIIMOHAIBHOM I'PaMOTHOCTH Y€JIOBEKa
VIS PELICHMS] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKAHUE OMOJIOTMYECKMX TEPMUHOB U IMOHATHI: BUT,
HOmyJsAlus, TeHO(OHA, 5SBOJIONMS, MABIXKYIIME CHUIbl ((PaKTOpbI) HBOJIOLUM,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHHE, SKOJIOTHYEecKHe (HaKTopsI,
9KOCUCTEMA, NPOAYLIEHTBI, KOHCYMEHTHI, PEAYLICHTHI, LIENH MUTAHMS, SKOJIOrHYecKas
nupamua, onoreorneHos, ornocdepa;

YMEHHE u3yaratb OMOJOruyeckue Teopuu (dBoironuonHas teopus Y. /lapeuHa,
CUHTETHYECKAsl TEOpHs HBOJIIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apOAbILIEBOTO
cxonactBa K. M. Bapa, uepenoBanus riiaBHbIX HallpaBieHUN U myTeit sBosonuu A. H.
CeseproBa, yueHuss o Ouochepe B. U. Bepnanckoro), ompenensitb I'paHHIBI UX
IIPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMM HAy4YHOTO IO3HAHUS B OMOJIOrMU: HAOIIOJEHHE U
ONMCAHHUE >KMBBIX CHCTEM, IMPOLECCOB WU SBJICHWI, OpraHu3alus U IPOBEJCHUE
OMOJIOTHYECKOTO 3KCIIEPUMEHTA, BBIABI)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH
MEXJy UCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHE TOJIYYEHHBIX pe3yJbTaToB,
WCII0JIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH U 3aKOHOB, YMEHUE JAEJaTh BBIBOJBI Ha
OCHOBAHUH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBLICTATh CYIIECTBEHHbIE TNPU3HAKU CTPOEHUS OHOJIOTMYECKUX
OOBEKTOB:  BHJIOB, TOMYJSALUUH, MPOAYIEHTOB, KOHCYMEHTOB, pEAyLCHTOB,
OMOTeOlIeHO30B M DKOCUCTEM, OCOOEHHOCTHM  IPOLECCOB:  HACIEIACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHJI000pa30BaHUs, IPUCIOCOOICHHOCTH
OpPTraHu3MOB, JICHCTBHS SKOJIOTUYECKHX (PaKTOPOB HAa OPraHU3MBI, IEPEHOCA BEIECTB
Y MIOTOKA YHEPTUU B DKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHUH B DKOCUCTEMAX CBOEH
MECTHOCTH, KpYTOBOPOTA BEIIECTB M OMOT€OXMMUYECKHX IIUKIOB B buocdepe;



YMEHHUE MPUMEHATh TMOJYYEHHBbIE 3HAHUSA IS OOBSACHEHHS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, I NPHUHATUSA NPAKTUYECKUX DPELICHWM B IIOBCEIHEBHOMN
KU3HU C LeNIpl0 obecrieueHuss O€30lacCHOCTH CBOEro 3J0pOBbS U 3[0POBBS
OKpY KaroIMX JIF0JIeH, COOIIOIEHUs HOPM I'PAMOTHOTO MOBEACHHS B OKpY Karolleu
NPUPOAHON cpele, IMOHMMaHue HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUU
COBPEMEHHOM OMOJIOTHH 711 PALIMOHAIBHOTO MPUPOOIIOIb30BAHUS;

YMEHHUE peniaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a/layd, COCTABJISATH CXEMBbI
MepeHoca BeIeCTB U SHEPTUHU B SKOCHUCTeMax (I[eMU MUTAHUS);

YMEHHUE BBINOJHATH JIA0OpAaTOPHBIE W MpaKkTHYecKue padoThl, COOMIOAATH
npaBuiia rmpu pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHKEM;

yMEHHE KPUTHYECKH OLEHHMBAThb M  HMHTEPOPETUPOBATh  UH(GOPMALUIO
OMOJIOTMYECKOT0 COJIEpP KaHUs, BKIIIOUYAIOILIYIO NICEBJOHAYYHbIE 3HAHUS U3 PA3INYHBIX
HCTOYHUKOB (CpelCTBa MAacCOBOM HH(pOpPMALMHM, HAy4YHO-MOMYJISIPHbIE MaTepuabl),
paccmaTpuBaTh  IJI0OajdbHBIE  SKOJOTMYECKHME  NPOOJIEMBl  COBPEMEHHOCTH,
(¢bopMUpOBaTh IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEeHHS, 00001as
OMOJIOrMYECKyI0 HH(OPMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
TIOHATUNHBIN arnrmapar OuoNoruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJynuecTBO 4acoB DJIeKTPOHHbIE DOYyHKIHOHAIBHASA
Ne | HaumeHoBanme
(uu¢posbIe) rpaMOTHOCThH
n/ | pasiesoB H TeM Kontpoabubie | Ipakrtuueckn
Bcero o0pa3oBaTe/bHbIE
I NnporpaMmMbl padoThbI e padoThbI
pecypchl
https://resh.edu.ru
http://skiv.instrao.ru/b
bubnuoteka [JOK ank-
buonorus xak Hayka 2 0 0.5 https://m.edsoo.ru/7f | zadaniy/estestvennona
41c292 uchnaya-gramotnost/
OTKpPBITEIN OaHK
3aganuii OI'D (fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/b
JKuBBIE CUCTEMBI U UX bubmorexa TIOK ank-
S 1 0 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
p 8 41c292 uchnaya-gramotnost/
OTKpPBITEIN OaHK
zagaguii OI'D (fipi.ru)
https://resh.edu.
X . bu6mmoreka [JOK https P ES .e tu = b
K a ://skiv.instrao.ru
HMITCCIHI cOCTaB 1 8 1 1 https://m.edsoo.ru/7f D
CTPOEHUE KIETKU ank-
41c292 )
- zadaniy/estestvennona




uchnaya-gramotnost/

OTKDBITHIN OaHK
sagaguii OI'D (fipi.ru)

https://resh.edu.ru
http://skiv.instrao.ru/b

but6moreka [IOK ank-
Ku3zuenesarenbHOCTH )
N 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
41c292 uchnaya-gramotnost/
OTKpHITHIA 0aHK
saganui OI'D (fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/b
PasmHoxenue u bubnuoteka [{OK ank-
VHJIUBUyalbHOE 1 https://m.edsoo.ru/7f | zadaniy/estestvennona
pa3BUTHE OPraHU3MOB 41c292 uchnaya-gramotnost/
OTKpPBITHIN OaHK
sagaauii OI'D (fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/b
HacnenctBeHHOCTE 1 but6mmoreka [JOK ank-
U3MEHYNBOCTD 1.5 https://m.edsoo.ru/7f | zadaniy/estestvennona
OpPraHU3MOB 41c292 uchnaya-gramotnost/
OTKpPBITEIN OaHK
zagaguii OI'D (fipi.ru)
Cenekiusi OpraHu3MOB. 0 bu6mmoreka [JOK https://resh.edu.ru




OCHOBBEI https://m.edsoo.ru/7f | http://skiv.instrao.ru/b
OMOTEXHOJIOTHH 41¢292 ank-
zadaniy/estestvennona
uchnaya-gramotnost/
OTKpBITEIN 0aHK
3aganui OI'D (fipi.ru)
OBIIEE KOJIMYECTBO

YACOB I10 [TIPOI'PAMME

34




11 KVIACC

KosmmuecTBo yacos JJIeKTPOHHbIE DOyHKIUOHAJIBHA
Ne HaunmenoBanue
(uu¢posbIe) fl [PAaMOTHOCThb
n/ pa3jieJioB U TeEM Kourpoubnsl | IIpakruyeckne
Bcero o0pa3oBaTe/bHbIE
I nporpaMMsbl e padoThbI padoThI
pecypcsl

https://resh.edu.ru

http://skiv.instrao.ru/
bank-
bubnuotexa IIOK | zadaniy/estestvenno

DBOJIIOIIMOHHAI
5 9 0 1 https://m.edsoo.ru/ nauchnaya-

0 g
noJsorus 7t41cc74 ramotnost/

OTKpPBITHIN OaHK
saganui OI'D

(fipi.ru)

https://resh.edu.ru

http://skiv.instrao.ru/
bank-
BosnukHoseHue butbmmorexka LIOK | zadaniy/estestvenno

1 pa3BUTHE 9 1 0.5 https://m.edsoo.ru/ | nauchnaya-

SKA3HHU Ha 3eMiie 7t41cc74 gramotnost/
OTKDPBITEIN OaHK
3agaguii OI'D

(fipi.ru)

Opranusmsl U 5 0 1 bu6mmoreka [JOK | https://resh.edu.ru




OKpY Karorast
cpena

https://m.edsoo.ru/

http://skiv.instrao.ru/

7t41cc74

bank-
zadaniy/estestvenno
nauchnaya-

gramotnost/
OTKDPBITHINA OaHK

3agaaun OI'D

(fipi.ru)

https://resh.edu.ru

http://skiv.instrao.ru/
bank-

Coo01ecTBa u bubmmoreka 1IOK | zadaniy/estestvenno
AKOJIOTUYECKHUE 11 0 https://m.edsoo.ru/ | nauchnaya-
CHUCTEMBI 7f41cc74 gramotnost/
OTKpPBITHII OaHK
3aganauii OI'D
(fipi.ru)
OBIIIEE
KOJIMYECTBO
YACOB I10O 34 2:5

I[TPOTPAMME




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
No
KoauyecTrBo 4yacoB Aata wsyyenus DJIeKTPOHHBbIE
n Tema ypoka unGposbie
/ P Beero Koutpoabnsl | IlpakTuueckn 1o nxany Ho gaxry o0pa3oBaTe/ibHbIE
r
- e padoThbI e padoThbI pecypcbl
bu6auoreka [JOK
https://m.edso00.ru/863e61
Bbuosorus B cucreme
HayK 1 0 0 22
y https://m.edsoo.ru/863e63
2a
MeToap! MO3HAHUS
YKAUBOW MPUPOJBL.
e
R 1 0 0.5 https://m.edso00.ru/863e61
Pa3IMYHBIX METOJIOB I
NPy U3yYCHUHU -
OHMOJIOTMYECKUX
00BEKTOBY
buonoruueckue but6mmoreka [IOK
CHUCTEMBI, MPOLIECCHI U 1 0 0 https://m.edsoo.ru/863e65
UX H3yYeHHe 64
XHWMHUYECKUN COCTaB 1 0 0 bu6anoreka [IOK




KiIeTkd. Boma n
MHHEPaIbHBIE COJIA

https://m.edsoo.ru/863e67
4e

benku. CocraB u

bu6anoreka IJOK

5 0 https://m.edsoo.ru/863e6b
CTpPOCHHE OCIIKOB
72
depmeHTh —
OMOJIOTHYECKHUE
KaTaJIu3aTOPHI.
JlabopaTopnas pabota bubnuoteka [{OK
6 Ne 1 «3yuenue 0.5 https://m.edsoo.ru/863e6b
KaTaJUTHYCCKOMN 72
AKTUBHOCTHU ()EPMEHTOB
(Ha mpUMepe aMIITa3bI
WJTH KaTajiasbl)»
bu6mmoreka [IOK
7 VYrneBoapl. JIumumel 0 https://m.edso00.1ru/863e68
70
HyktemoBhie bubnuoteka [IOK
8 0 https://m.edsoo.ru/863e6d
KUCIOThL. ATD
5c
Hcropus u meTobl bubnuoreka [IOK
9 WU3YYEHHUS KIIETKHU. 0 https://m.edsoo.ru/863ebe
Knerounas teopus 88
10 | Knerka Kak niejiocTHas 0




KHuBas CUCTEMaA

Crpoenue
AYKAPUOTHYECKOU
kneTku. JlaboparopHas
pabota Ne 2 «M3yueHue
CTPOCHHS KIIETOK

bu6anoreka [JOK
https://m.edsoo.ru/863e6ff

11 | pacTeHuii, KHBOTHBIX, 0.5 0
rpuboB 1 OakTepuit Mo https://m.edsoo.ru/863e71
MHUKPOCKOIIOM Ha 6¢
FOTOBBIX
MHUKpOTIperapaTax u ux
Ol CaHHUEY
OOMEeH BeIIECTB U bubmorexa [OK
12 H 0 https://m.edsoo.ru/863¢76
METa00IU3M
6¢c
DOTOCHHTES bu6mmoreka [IOK
13 ) 0 https://m.edsoo.ru/863e7c
XeMOCHHTE3
98
DHEPreTUYeCcKuid bubmuorexa LIOK
14 p 0 https://m.edsoo.ru/863e7a
o0MeH
ae
JKu3HEeHHBIN ITUKIT
xietk, Jlenerie bubnuoreka [IOK
JIETKA. Jlenenu
15 0.5 https://m.edsoo.ru/863e7d

KJIETKH. MUTO3.
JIabopatopnas paborta

c4




Ne 3 «HaOmronenue
MHTO3a B KJIETKaX
KOHYMKA KOPEITKa JIyKa
Ha TOTOBBIX
MUKpOTIperaparax»

buocunres 6emnka. bu6mmoreka [{OK
16 | Peakuust MaTpUYHOTO 0 https://m.edsoo.ru/863e79
CHUHTE3a 6e
Tpancss — but6moreka [IOK
17 0 https://m.edsoo.ru/863¢79
OouocuHTE3 OeJIKa
6e
Hexnerounsie hopmbl BuGmorexa LIOK
|g | ZeHSHH T BHPYEHL 0 https:/m.edsoo.ru/863¢75
KontponsHas pabora
40
o Teme6 "Knerka"
bu6mmoreka [IOK
DOpMBI pasMHOSKEHIS https://m.edsoo.ru/863e81
19 0 b6
OpranisMoB https://m.edsoo.ru/863e83
le
but6mmoreka [IOK
20 Meiios 0 https://m.edsoo.ru/863e7f
4a
21 | OG6pazoBanue u 0.5 bubnnoreka LHOK




Pa3BHUTHE MOJIOBBIX
KJIETOK.
OrtonoTBOpEHHUE.
JlabopaTtopnas pabota
Ne 4 «3yuenne
CTPOCHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX

https://m.edsoo.ru/863e81
b6

MHUKpOIIpenapaTax»
Vi uBuAyanbHoe but6mmoreka [JOK
22 0 https://m.edsoo.ru/863e84
pa3BUTHE OPTraHU3MOB
36
I'enerrka — Hayka o bubnuoteka [JOK
23 HACJIEICTBEHHOCTH U 0 https://m.edsoo.1ru/863e86
M3MEHUMBOCTHU 2
3aKOHOMEPHOCTH
HAaCJIEIOBAHUSI bu6mmoreka [IOK
24 MIPU3HAKOB. 0 https://m.edsoo.ru/863e88
MonorubpuaHoe 78
CKpelIiBaHue
JurubpuaHoe
CKpeIlMBaHMUE. 3aKOH bubnuoreka I[IOK
25 | HE3aBHCHUMOIO 0 https://m.edsoo.ru/863e89
HACJICIOBaHUS a4
MPU3HAKOB
26 | CuensieHHoe 0.5 bubmmoreka [JOK




HacJieI0BaHUe
MPU3HAKOB.
JlaGopaTtopnas pabota
Ne 5 «M3yuenune
pE3yJIbTaTOB
MOHOTHOPHUTHOTO U
JTUTHOPUTHOTO
CKPEIIUBAHUS Y
Tpo30(HIIBl HA TOTOBBIX

https://m.edsoo.ru/863e8c
60

MUKpOTIperaparax
;Ziiiii:;;: bubmmoreka [JOK
27 0 https://m.edsoo.ru/863e8c
IIPU3HAKOB, 60
CILICTUICHHBIX C ITOJIOM
M3MEHUYMBOCTB.
HenacnencrBenHas
U3MCHYHUBOCT.
JlabopaTopnas paboTa
Neo 6. 3zyuenue bubnunoreka [JOK
28 MOAU(PUKAITTOHHON 0.5 https://m.edsoo.ru/863e8e
W3MEHYHMBOCTH, fe
MOCTPOEHUE

BAPUALIMOHHOIO psilia U
BapUallMOHHOU
KPHUBOW»




HacnencrBennas

M3MEHUYHUBOCTb.
JlabopaTtopnas pabota bubnuoteka [{OK
29 | Ne7.«Ananus MmyTtanuit 0.5 https://m.edsoo.ru/863e8e
y Apo30duiibl Ha fe
FOTOBBIX
MUKpOIIpenapaTax»
bu6auoreka [JOK
30 | T'eneruka yemoBeka 0 https://m.edsoo.ru/863e8d
78
KontponbHas pabota
10 TEeMe:
31 «HacnencTBeHHOCTD U 0
U3MEHYHUBOCTh
OpPTaHU3MOBY
Cenekius Kak HayKa U bubmuorexa LIOK
32 0 https://m.edso0o0.1ru/863e92
porecc 14
MeTtoabl U JOCTUKEHHS
CEJIEKIIUU PaCTCHUM U bu6mmoreka [IOK
33 JKUBOTHBIX. 0 https://m.edso00.1ru/863e92
buorexHoorus kKaxk 14
OTpaciib MPOU3BOJICTBA.
34 [TpomexxyTouHas 0 bubnmnoreka [JOK

aTTectanus B popme

https://m.edso0.ru/863e93




HUTOTOBOTO
TECTUPOBAHMUS 32 KypC

ounomorun 10 xiacca

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34




11 KVIACC

No

KoanuecTBo 4acoB

JlaTa usy4yeHust

DJIEeKTPOHHbIE LM (POBbIE

n | Tema ypoka K ITo o pakry o0pa3oBaTe/ibHbIE
/ Beero OHTpPOJbHBI | IIpakTHYeckHn pecypen
IUIAHY
u e padoThI e padoTsl
OBOJIIOLIUS U METObI bubmorexa [IOK
N 1 0 0 https://m.edsoo.ru/863ea20
e€ u3yueHus .
Uctopus pazputus bubnuoteka [IOK
npeCcTaBICHUN 00 1 0 0 https://m.edsoo.ru/863e957
3BOJIFOLIH 0
bu6anoreka [JOK
MuUKpO3BOITIOLHS 1 0 0 https://m.edsoo.ru/863e9c1
€
[Momynsums kak
3JIeMEHTapHas €AMHUIIA
BHUJIa U DBOJIIOIUH.
JIaZ([SopaTopHa;l pabora bubmmorexa LIOK
1 0 0.5 https://m.edsoo.ru/863e99c
No 1 «CpaBHenue 6
BHUJIOB T10
Mopdooruaeckomy
KPUTEPHUIO»
JIBHKyIIME CUITBI 1 0 0 bubmmoreka [JOK




(3:memeHTapHbIE
(haKTOpHI) FIBOTIOLIUU

https://m.edsoo.ru/863e9da
4

EcTecTBenHsIit 0TOOp U
ero ¢GopMbl

bu6anoreka [IOK
https://m.edsoo.ru/863e9ed
0

Pe3ynbTarsl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh
OpraHU3MOB U
BHUJI000pa30BaHHUE.
JlabopaTtopnas pabota
Ne 2 «Onncanue
IPUCTIOCOOICHHOCTH
OpraHu3Ma M €€
OTHOCHUTEJIBHOTO
XapakTepa

0.5

bu6auoreka [JOK
https://m.edsoo.ru/863e9fd
e

Hampasnenus u nytu
MaKpO3BOJIIOIUU

bu6mmoreka [IOK
https://m.edsoo.ru/863e9c1

€

HeobOparumocTth
IBOJTIOIIUU

10

Uctopus xu3Hu Ha
3emiie ¥ METOIbl €€
W3y4YeHUs

11

T'unoresnl

bu6auoreka [IOK




MIPOUCXOKACHUS KUZHU
Ha 3emie

https://m.edsoo.ru/863ea5a
6

PasBurue xu3Hu Ha

bu6anoreka [IOK

12 | 3ewmute mo 3pam u 0 https://m.edsoo.ru/863eabb
Neproaam €
OCHOBHBIE ATaIlbl
9BOJIIOLIUU
pPacTUTEIBLHOTO U
KUBOTHOT'O MHpA. bubnunoreka IIOK

13 | IIpakTuueckas padota 0.5 https://m.edsoo.ru/863ea8b
No 1 «M3yuenune c
MCKOTIaeMbIX OCTAaTKOB
pacTeHuil 1 KUBOTHBIX
B KOJUIEKIIUSX)

bu6mmoreka [IOK

CoBpemeHHas cuctema

14 0 https://m.edsoo.ru/863ea48
OpPraHUYECcKOro MUpa .
DBOJIONHUS YeTIOBEKa bubamorexa OK

15 0 https://m.edsoo.ru/863eac?2
(aHTpOIIOTCHE3) .
JIBYOKYIIIME CHITBI bu6mmoreka [IOK

16 | (dakropsn) 0 https://m.edsoo.ru/863ead4
AHTPOIIOrEHE3a 4

17 OCHOBHBIE CTaIUH 0




OBOJIONHHN YCIO0BCKA

18

Yenoseueckue pacel v
MIPUPOAHBIE a/lalTallun
qeJioBeKa

bu6anoreka [IOK
https://m.edsoo.ru/863eaea
2

19

KonTposnbshnas pabota
10 TEME:
«Bo3HUKHOBEHHE U
pa3BHUTHE KU3HU Ha
3emie»

20

DKOJIOTHS KaK HayKa

21

Cpenbl 0OMTaHUS U
IKOJIOTUIECKHE
(haxkTopbI

bu6anoreka [JOK
https://m.edsoo.ru/863eafec

22

AbGuotnueckue
(hakTOopHI.
JlaGopaTopnas paboTa
No 3.
«Mopdonoruyeckue
0COOCHHOCTH pacTEHUI
U3 pa3HbIX MECT
oOUTaHUS.
Jlaboparopnast pabota
No 4. «Bnusnue cBera
Ha POCT U pPa3BUTHE
YEepEeHKOB KOJIeyCcay

0.5

bubnuoteka [IOK
https://m.edsoo.ru/863eb10
€




bu6anoreka LIOK

23 | buotuueckue (HakTopbl 0 https://m.edsoo.ru/863eb34
8
DKOJIOTHYECKUE
XapaKTEePUCTUKU
MOMYJISIITU Y.
4 HpaKTI/I‘-IeCKE.I.SI pabora 0.5
Ne 2 «Iloacuér
TJIOTHOCTH TTOMYJISITINI
Pa3HbBIX BUIOB
pacTeHun»
Coo0riecTBa bu6anoreka [JOK
25 | opraHm3MoB — 0 https://m.edsoo.ru/863eb46
OUOLIEHO3 a
bu6mmoreka [IOK
DKOJIOTHYECKUE
26 0 https://m.edsoo.ru/863eb46
CHUCTEMBI (3KOCHCTEMBI) X
OcHOBHBIE MOKa3aTen
KOCHUCTEMBI. bubnnoteka [IOK
27 IKOJIOTUYECKHE 0 https://m.edsoo.ru/863eb5f
nupamusl. CBoMCTBA a
skocucrem. Cykieccust
’3 [Ipuponnsie 0

9KOCHCTCMbI




AHTpONIOTEHHBIE

29 1 0
YKOCHUCTEMBI
buocdepa — bubnnoreka LIOK

30 | rmobGampHas 1 0 https://m.edsoo.ru/863ebb5
DKOCHCTEMA 3EMIIH e
3aKOHOMEPHOCTH bubnuoteka I[{OK

31 | cymecTBOBaHUsA 1 0 https://m.edsoo.ru/863ebd1
ouocdepsl 6

3 YenoBe4yecTBO B i 0
ouocdepe 3emin
CocyiecTBoBaHue bu6anoreka [JOK

33 PUPOJBI U 1 0 https://m.edsoo.ru/863ebal
YeJI0BEUECTBA e
KontponpHas pabora

14 o teMe: «Coo0l1ecTsa { 0
1 DKOJIOTHYECKUE
CUCTEMBD)

OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 [TIPOT'PAMME




YYEBHO-METOJINYECKOE OBECNEYEHUE OBPA3OBATEJLHOTO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* buosorus, 10 knacc: Iaceunuk B. B., Kamenckuii A. A., Py6uos A. M. u ap. / Ilox pen.

Ilaceunuka B. B.

» buonorus, 11 knacc: Maceunux B. B., Kamenckuii A. A., Py6ros A. M. u ap. / ITox pexn.

ITaceunuka B. B.

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

OcCHOBHBIE U JONOJIHUTEIbHBIE HUH(POPMAIIMOHHbBIE HCTOYHUKH, PEKOMEHIyEMbIE yUalIUMCS
Y UCTIOJIb3yEMbIE€ YUUTENEM (CalThl, KOMITbIOTEPHBIE MPOTPaMMBI U T.I1.)

1. Kosznosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 knaccel. CnpaBoyHoe
nocobue. - M.: Ipoda, 2002;

2. baryeB A.C, I'ynenkoBa M. A., EneneBckuii A.I'. buosorusi. bosbiioit

CIIPaBOYHMK TSI IIKOJIbHUKOB M MOCTYMAaroNuX B By3bl. - M.: IIpoda, 2004;

3. bonrosa U.B. C6opHuk 3ama4 o OO1melt 6MoIOoTuu Tl TOCTYTAIOIINX B BY3bI. -M.:

«Onukc 21 Bex» «Mup u obpazoBanue», 2005;

4. MeanaukoB b.M. buonorusi: GopmMsl 1 ypOBHU KH3HU: TTocobue s yqamuxcs /b.M.

MenHukoB. - 2-¢ u3., nepepad. - M.: [Ipocsemenne, 2006r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

WuTepHeT — pecypchl 1Sl yUUTEI:
MULTIMEDIA - noanepxka npeameta: 1 C obpazoBanue. buonorus 10-11 k.

Cetb TBOpueckux yuuteneir. CooOmiecTBo yunureneit ononorunbuonorus.py
http://www.biology.ru/

denepabHbI UHCTUTYT Nearornueckuii namepenuit http://old.fipi.ru/ http://edu.ru/ —
benepanpHbIi optan — Poccuiickoe oOpa3zoBaHue, €IMHOE OKHO JIOCTyMA K

00pa30oBaTEIbHBIM PECYPCAM.
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