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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mMmporpamMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY LIS
oTpeneeHus] TMOAX0M0B K (OPMHPOBAHUIO COJCPKAHUS YYEOHOTO TIpeaMeTa
«buonoruss» coctaBwiIM: KoHUenTyaibHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIei, cojepkKaHusi, pe3ylbTaTOB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX TENSIX
MPUHINNAX, XAPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oO1mero o6pazoBanus B Poccuiickoit @enepaninu, a TakyKe MOJI0KEHU O celupuKe
Ouonoruu, e€ 3HAUYEHHMM B TIO3HAHUU SKUBOM TPUPOJALI U OOECHeYeHHUH
CYIIIECTBOBAaHMS uelloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKECHHUSIM,
OTpeieJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T npeacTaBiIeHUE O LENsAX, 00 o0IIell cTpaTeruu
00yueHUsI, BOCIIUTAHUS U PA3BUTHS O0YyJAIOUIUXCS CPEICTBAMU Y4€OHOTO IIPeAMETA
«buonorus», onpeaenser 00s3aTeIbHOE TPEAMETHOE COAEPKAHUE, €r0 CTPYKTYPY,
pacrpeneneHue Mo pasfenam M TeMaM, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh
U3Y4YEeHHS] YI4eOHOTO MaTepHalia ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3ei, JIOTUKKM O0Opa3oBaTEIBLHOIO TMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yyJarommxcs.

B nporpamme 1o 61o10THH Tak)Ke YIYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIAMETHBIM pe3yJbTaraM OOy4YeHHS B
dbopMUPOBAHNU OCHOBHBIX BUJIOB YU4EOHO-TIO3HABATEIHLHOM JEATEIbHOCTH/Y4eOHbIX
JNeUCTBUN  OOy4aromMXcsi 1O  OCBOGHUIO  COJACpPKAHUS  OMOJIOTHYECKOTO
o0Opa3oBaHUs.

B nporpamme no 6uonoruum (10—11 kmaccel, 6a30BbIi ypOBEHb) peain30BaH
MNPUHIIAI TIPEEMCTBEHHOCTH B HW3YYEHHM OWOJOTUM, Onarojapss 4emMy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HA PA3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJOTMYECKOI0 MBIIICHUS, TPEACTABICHUA O 3I0POBOM
oOpasze XW3HU U OEpPEKHBIM OTHOIICHHEM K OKpYKArolled MPUPOIHOM cpeje.
[ToaToMy Hapsiy ¢ M3y4eHHEM OOIICOMONIOTHYECKUX TEOPHid, a TaKKe 3HAHHUH O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX MPOIIECCOB B MpOrpamMme 1o OMOJOTHU YIEIEHO BHUMAHUE UCIOJIb30BAHUIO
MOJYYEHHBIX 3HAHWI B MOBCEIHEBHOM XKU3HU JJISl PEILICHUS MPUKIAAHBIX 3a7a4, B
TOM  4YuCie: TPO(PWIAKTUKA  HACJICICTBEHHBIX  3a00JICBaHUN  YEJIOBEKa,
MEJMKOT€HETUYECKOTO  KOHCYJbTUPOBAHMUS,  OOOCHOBAHHUS  3KOJIOTMUYECKH
1[€J1€CO00pa3HOro MOBEICHUSI B OKpY>KarOUIeH NPUPOAHON Cpeie, aHaIn3a BIUSHUS



XO34MCTBEHHOW JEATEIbHOCTH YEJIOBEKa HA COCTOSIHUE NPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAaHUA K NPHUKJIAJHON HAIPaBICHHOCTH
yaeOHOTrO TIpenMera «bruoorus) MPOIUKTOBAHO HEOOXOAMMOCTHIO OOCCTICUCHHSI
YCJIOBUM ISl PEIICHUS] OJTHOM M3 aKTyaldbHBIX 3a7a4 IIKOJbHOTO OUOJOTUYECKOTO
oOpa3zoBaHus, KoOTOpasi Impeanojaraet ¢GopMHpoBaHHE Y  OOydaronIuxcs
CIIOCOOHOCTH  aIalTUPOBATHCA K H3MEHEHUSIM JIMHAMUYHO DPa3BUBAIOLIETOCA
COBPEMEHHOT'O MUpa.

buonorus Ha ypoBHE cpeHero o01ero 00pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecnieunBaeT (GOPMUPOBAHKE y OOYHAIOIIMXCS MPEACTABICHUN O HAyYHOU
KapTUHE MHUpa, pacmupser u o0000IIaer 3HaHWS O JKUBOM mpupone, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMyd W DSBOJIOLUH, CO3HAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  NIPUPOIBl,  (HOPMHUPOBAHMS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOrOo U Oe3omacHoro ooOpasa
KU3HH, YIKOJOTUYECKOTO MBIIIEHUS, [IEHHOCTHOTO OTHOIIEHUS K KMUBOW MPUPOAE
U YEIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAaKXKe JJIs PEIICHUs BOCIIUTATENIbHBIX U
pa3BUBAKOIIMX  337a4  cpeAaHero  obmiero  oOpa3oBaHusA,  COIMAIM3ALUU
oOyuaronuxcs. M3yyenue Ouosiornu odecrneurnBaeT yciaoBUs Uil (hOPMUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HH(OPMALIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIIOCOOCTBYET HMHTETpallMd OMOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMH U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU U
reorpaduu. Ha3BaHHble MONOXKEHUS O TNpeJHAa3HAYCHUH Y4eOHOro MpeaMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpeneieHHs] IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP>KAaHMs, NPEICTABIEHHOIO B MPOrpaMMe IO
OMOJIOTHH.

Ot6op conepxkanust yueOHOTrO mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUH KyJIbTypOCOOOPa3HOrO MOAXO0/a, B COOTBETCTBHH C
KOTOpPBIM OO0y4aroluecs: TOJKHBI OCBOMTH 3HAHMS W yYMEHHS, 3HAUMMbIC IS
dbopmupoBaHust O0OIIEH KYyJbTYphI, OMNpPEACIAIONINE aJeKBAaTHOE IOBEJICHUE
YeJIOBeKa B OKPYIKAIOIICH MPUPOTHON cpefe, BOCTpeOOBAaHHBIE B TOBCEIHEBHOM
KU3HU U TPAKTHUECKON aesTenbHOCTH. Ocoboe MeCcTo B 3TOM CHUCTeMe 3HaHMiA
3aHUMAIOT 3JIEMEHTHI COJICPKAHUs, KOTOPBIE CIIyKaT OCHOBOM AJist (hOPMHUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHE MHpa U
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHM3aIHH
OHMOJI0rHYecKOro 00pa3oBaHusl.

CrpyKkTypupoBaHHe COJEp)KaHusl y4eOHOro marepuaia B IPOrpaMMe IO
OMOJOTHHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aluu U



ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro npenmMera «buosorus»
BBIJIEJICHBI CIIEAYIOIINE COJIepKaTeNbHble TMHUU: «buonorus kak Hayka. MeToibl
Hay4YHOro No3HaHuA», «KileTka kak Ouonoruyeckas cucrema», «OpraHusMm Kak
ouonoruueckas cuctema», «Cucrema W MHOrooOpazue OpPraHu4ecKOoro MUpay,
«OBOJIIOLINS KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

Lenp u3ydenus yuyebHoro mpeamera «buosnorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYyYaIOIUMHUCS 3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra W MpUOOpeTeHHe YMEHUM
UCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU TIPUPOJIBI ¥ PEIICHUS PA3TUNIHBIX )KH3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu usydeHus ydeOHoro mpenmera «buonorus» Ha 6a30BOM
yYpOBHE 00€CreunBaeTCs peIIeHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMBl 3HAHUH O OHMOJOTHYCCKUX TEOPHUSX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYXKaIIUX OCHOBOM
uist (pOPMHUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX HAYYHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpAa3HH M OCOOCHHOCTSX KUBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AIMH, BBIJAIOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIeIOBaHUSX B Ouosoruu; GopMupoBaHue y OOYyYaIOIIUXCS MMO3HABATEIbHBIX,
WHTEJUICKTYaJbHBIX U TBOPUYECKHX CIOCOOHOCTEN B MpOIlECCe aHaIM3a JIaHHBIX O
MyTSX Pa3BUTHA B OWOJOTHUU HAYYHBIX B3TJIAIOB, UIEH M TOIXOIOB K M3YYCHHIO
KUBBIX CHCTEM pPa3HOTO YPOBHS OpPTaHU3AIWH, CTAHOBICHHE Yy OOYYarOUIUXCs
oO11elt KynbTyphbl, (PYHKITMOHATIBHOMN
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh W OIICHUBATH SBJICHUS OKPYIKAIOIIETO
MHpa )KUBOU TIPUPOBI HA OCHOBAHWHY 3HAHWUU U OIBITA, TTOJIYICHHBIX MPU U3YICHHUH
ouonoruu; GopMupoBaHue y oOydaronuxcsi YMEHHN WTIOCTPUPOBATH 3HAUCHHE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHUYECKOW JEATETLHOCTH 4YEeJIOBEKa, DPa3BUTUU
COBPEMCHHBIX MEIHUIIMHCKUX TEXHOJOTHH W arpoOMOTEXHOJIOTHH; BOCIHTAHHEC
yOSXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHSI YEIOBEKOM JKUBOW TPHPOJIHI,
HE0OXO0AMMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOIOACHHS ITHUYECKUX HOPM TIPH
MIPOBEICHUH OMOJIOTHYECKUX MCCIICIOBAHNIN; OCO3HAHNE IIEHHOCTH OMOJIOTUYECKUX
3HAHWH JJIs TTOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYIBTYphl, s (OPMHPOBAHUS HAYYHOTO MHPOBO33PCHUS;
MpUMEHEHNE MPUOOPETEHHBIX 3HAHWW M YMEHHH B TOBCEIHEBHOW >XHU3HU JIS
OLICHKH IMOCJEICTBUI CBOEH JEATEILHOCTH MO OTHOIICHHUIO K OKPYXaIolleh cpejie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHME M COOIIOJICHUE Mep MNPOPUIAKTUKU
3a00JIeBaHUH.



B cucreme cpennero oobmero oo6pazoBaHusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISICTCS 00S3aTEIBHBIM YUE€OHBIM IMPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM 00acTh « EcTecTBeHHO-HAYyYHBIE TIPEIMETHD.

JIist m3ydenusi Onoaoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHUs
otBoauTCs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kinacce — 34 yaca
(1 gac B HEeIEIIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduei, STUKON, 3CTETUKOW U MPaBOM.
Ponb Ouonoruu B hopMUpOBaHUN COBPEMEHHOM Hay4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Mertob! T03HaHUS XKUBOM NPUPOLI (HAOIIOEHHE, IKCIIEPUMEHT, ONTMCAHMUE,
U3MEpeHue, KilacCUpUuKalus, MOJCIMPOBaHUE, CTaTUCTHYECKas oO0paboTka
JTAHHBIX ).

JeMoHcTpanuu:

[Toptpetsi: U. apsun, I'. Mennens, H. K. Konsios, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHbie U NIpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora No 1. «Mcmonb3oBaHHME pa3IWYHBIX METOJOB IPHU
M3yYECHUHU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTEMbI U MX OPTraHU3AIUS.

Xusble cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus ouonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CgoiicTBa OMOCHUCTEM U UX pasHOOOpa3ue. YPOBHU OpraHU3aIui OMOCUCTEM:

MOJICKYJIAPHBIN, KIE€TOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIH, TTOMYJISIIIHOHHOBUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEpHBI.

JleMmoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC TIPU3HAKU JKM3HW», «YPOBHU OpraHU3aIldN
YKUBOU IIPUPOIBI».

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKA. XUMHYECKHE 3JIEMEHTBHI: MaKpO3JIEMEHTHI,
MHMKPO3JIEMEHTHI. Bosia 1 MUHEpaIbHBIE BENIECTBA.

OyHKIIMM BOJBl WU MHUHEPAIBHBIX BemeCTB B KkieTtke. llogaepkanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u crpoeHue 0eakoB. AMHUHOKHMCIOTHI — MOHOMEpPHI OENKOB.
He3ameHuMble ¥ 3aMEHUMBIE AMUHOKHUCIIOTBI. AMMHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYphl ~O€NKOBOW MOJIEKynbl (II€pBUYHAS, BTOpUYHAs, TpETUYHAS W
YeTBepTUYHASI CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OenkoB. buonormueckue
byHKIIUU OEKOB.



®depmeHTsl — Ouonormyeckue katanuzatopbl. CtpoeHue depmeHTa:
aKTUBHBIM TIeHTp, cyOcTpaTHas crernupudaocts. KodepmeHTsl. ButamuHBL
Otnuuanst PepMEHTOB OT HEOPTAHUIECKUX KAaTaTH3aTOPOB.

YraeBoasl: MOHOCaxapuabl (TIOK03a, pud03a U 1e30KCUpr003a), Tucaxapuisl
(caxaposa, JlakTo3a) H TOJNMCaXapuabl (Kpaxmall, TJIMKOTEH, IIeJIIF0I03a).
buonornueckne QyHKIIUN YTIIEBOOB.

Jlum e TPUTITUTICPHUIBI, dbochomunusl, CTEPOUJIBI.
I'unpodunsHOTHAPOGOOHEIE CBOMCTBA. bHoMorMyeckue QYHKIUH JTUIHIOB.
CpaBHEHHE YTIICBOJIOB, OCTTKOB U JIMMHI0B KaK HCTOYHUKOB SHEPTHH.

Hyxknennoseie xucmorer: JHK wn PHK. Hyxneotmaer — MoOHOMeEpHI
HyK1enHOBBIX KUCIOT. Ctpoenue u gyukiuu JIHK. Ctpoenne u dpynkuuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kjeTke. KiierouHasi Teopus — npuMep B3auMOIECHCTBHS
uzeil 1 paKkToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIIETKU.

Krerka kak nenoctHas xuBasi cuctema. O0111e mpu3HaKku KIETOK:
3aMKHyTasi HapyxHass mMeMOpana, Mmoiekynbl JIHK kak renernueckwii ammapar,
cuUcTeMa CUHTe3a Oelka.

Tunel KIeTOK: dyKapuoTHUeckas u TpokapuoTudeckas. OcoOeHHOCTH
CTpO€HHUs TpokapuoTuueckon kietku. Kierounas crenka Oakrepuii. CtpoeHwme
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIWYWS PACTUTEIBHOM, >KUBOTHOW U
TPUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBI KIIETOK — KJIETOYHASl CTEHKA, IJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa u pynkuuu. Lluronnazma u eé
opranouipl. OpHomMemOpaHHble opraHouabl kieTku: OIIC, ammapart ['ombmxw,
mn30coMbl.  [loilyaBTOHOMHBIE OpPraHouWAbl KIETKH: MHUTOXOHJPHUHM, ILIACTHBL.
[IpoucxokneHne MHUTOXOHIpUN © 1iacTun. Buael mmactua. HememOpanubie
OpTraHoOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIIMA OPraHOM/IOB KJIETKU. BritoueHus.

Snpo — perynaropHblil LeHTp KieTku. CTpoeHue sapa: sigepHas 000JouKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel: «Pacnpenenenne XUMUYECKUX JJIEMEHTOB B HEXKUBOW IIPUPOJIEY,
«Pacnpenenenne XMMUYECKUX 2JIEMEHTOB B )KMBOU IPUPOJIE».



Tabmuubl u cxembl: «llepuonuueckass Tabiuiia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKyJIbl BOAbD», «bruocunres 6enkay, «CTpoeHre MOJIEKYIIbl OEIKa,
«Ctpoenue ¢pepmentarn, «Hykneunnossie kucnotel. JJHK», «CtpoeHne Monexysbl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHUE MKUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE NPOKAPUOTHUUYECKOW KIETKNY,
«CtpoeHue sazpa KIETKn», « Y TIeBOAbD, «JIMIuasD.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, O0OpYyIOBaHHE Ui MPOBEICHUS
HaONIOACHUN, HW3MEPEHUH, 3KCIEPUMEHTOB, MHKpPOIIpENapaTbl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHbie U IpaKTHYECKHE PAdOThI:

Jlabopatopnas pabora Ne 1. «M3ydyeHue KaTaIUTHYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlabopatopnass pabora Ne 2. «UM3yueHue CTpOeHUS KIETOK pACTECHUMH,
KUBOTHBIX U OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTIMCAHUE».

Tema 4. /KusHeaesiTeJbHOCTb KJIETKH.

OOMeH BelecTB, WK METa00JIM3M. ACCUMUIIALUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIBE€ CTOPOHBI E€IWHOI0 Ipoilecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB W SHEPTMH B TMOHUMAHHUH
MeTabou3ma.

Tunbel oOMeHa BeliecTB: aBTOTpodHbIN U reTepoTpodHbiid. Ponb pepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3pl  doTocuHTe3a. Peakumu
dboTocunTeza. DPpdhekTuBHOCTH (HoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A JI JKU3HU
Ha 3emiie. BnusHue ycioBuil cpeabl Ha POTOCHUHTE3 M CIIOCOOBI MOBBIMICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCUHTEe3. XEMOCUHTE3UpYIoNIe OaKTepuu. 3HaUYEHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B kieTke. PaciiernieHue BellecTB, BBIJCICHUE U
AKKyMYJMPOBaHUE SHEPTUH B KJIETKE. JTallbl SJHEPreTHuecKoro oomena. I mmkonus.
bpoxxkenne u ero Buabl. KucnopogHoe OKHCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaknuu MarpuyHoro cuHTe3a. ['eHetnueckass uHpopmanus u JHK.
Peanuzanus reHermyeckod HHpoOpMalnuu B KIeTKe. ['€HEeTHMUeCKUl KOJI U €ero
cBoiictBa. Tpanckpunmus — matpuunslii cuate3 PHK. Tpancusius — Ouocunres
Ooenka. Otanbl TpaHcusiuuu. KoauwpoBanue amuHOKHCIOT. Ponp pubocom B
OouocuHTese Oernka.



Hexnerounsie hopMmbl xu3Hu — BUPYCHL. MicTopust oTkpeiTHs BupycoB (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI W JKU3HEHHOTO IMKJIa BHUPYCOB.
bakrepnodaru. bonesnn pacTeHMid, >XUBOTHBIX ¥ YEIIOBEKA, BBI3LIBAEMBIC
BUpycamu. Bupyc nmmyHoaepuuura yenoBeka (BY) — Bo3oyaurens CIIN/a.

OOpaTHass TpaHCKpHUIILIMI, peBepTaza U uHTerpasa. IlpodunakTuka
pacrpocTpaHeH!s BUPYCHBIX 3a00JI€BaHUIA.
JleMmoHcTpanuu:

IToptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunbl nutanus», «Metaboauzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oomen», «Xnopomiacty, «Dorocunred», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «[ eHeTuUeCKui Koy,
«Bupyco», «bakrepuodarn», «CrpoeHue u xku3HeHHbIM 1K Bupyca CIIW]/la,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: monenu-anmiukanuu «Yaoenue JIHK u Tpanckpumnimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounblii 1uki, WM KU3HEHHBIM UK KieTkd. MHTepdaza u MHTO3.
[Ipomeccrl, mpotekaromme B uHTepdasze. Pennmukamus — peakiuss MaTPUYHOTO
cunteza JIHK. Crpoenme xpomocom. XpoMOCOMHBIH HAObOp — KapUOTHIIL.
JunuiouaHeli W TamioMIHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMAaTHJBI.
[[uTonornueckue OCHOBbI PA3MHOXKEHUS W HMHAUBUAYAIBHOTO  Pa3BUTHUS
OPraHUu3MOB.

Henenue knetkun — muto3. Ctaguum muTo3a. [Iponecchl, mpoucxoasiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrojioe U MoJioBoe. Buabsl 6ecmosoro
Pa3MHOXKEHUA: JEJICHUE HaJABOE, TIOYKOBAHMUE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHuUe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHHPOBAHHUE
OpraHu3MOB, €r0 3HAYCHUE JIJIs1 CEJIECKIUU.

[TonoBoe pazMHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Cragumn Meiiosa. IIporeccel, mpoucxonsume Ha CTagusix Meiosa.
[ToBenenue xpomocoMm B Meuo3ze. KpoccuHropep. buosiormdeckuid CMBICT |
3HA4YCHUE MENo3a.

['amerorene3 — mporecc oOpa3oBaHHsS TMOJIOBBIX KIETOK Y IKHUBOTHBIX.
[TonoBbie sxene3bl: CEMEHHUKU W sSUYHUKUA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KJIETOK — rameT (CHepMaTo30uj, SHULEKIETKa) — CIIEpMATOreHe3 U OBOICHES3.
Oco0OeHHOCTH CTpOEHUsl SHMLEKIETOK U crepMaTo3ougoB. OIogoTBOpEHNE.
[TapTenorenes.



NunuBuayanpHoe pa3BuTHE (OHTOrEeHE3). OMOpPHOHAILHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIBLHOIO PA3BUTHS y TMO3BOHOYHBIX JKHMBOTHBIX:
IpoOJIeHre, TacTpyJsius, opraHorede3. [locToMOproOHambHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBPHOTO Pa3BUTHS: TPsIMOE, HENpsMoe (JIMYMHOYHOE). BnmsHue
cpeabl Ha pa3BUTHE OPTaHM3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 IIBETKOBOTO PACTCHUS: CTPOCHHE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuer w0 cxembl: «@DOpMBI Pa3MHOKECHHS OPraHU3MOB», «JIBoitHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BeretarmBHOE pa3MHOKEHUE
pactenuity, «/lenenue wietku Oaktepuity, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomocombdy, «Knerounsi nukmy, «Pemmmkamusa JHK», «Mwuto3y,
«Menos», «lIpamoe n HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MICKONUTAIOIINUX U
4yenoBeKa», «OCHOBHBIC CTAJIMH OHTOT'CHE3a.

O6opynoBaHue:  MHUKPOCKOTI, MuKporpenapaThl «CriepMaTo30U1bl
MJICKOITUTAIOLIETOY, «SMIEKIeTKa MIeKonuTarmeroy, « Kapuoknnes B KJIeTkax
KOpEIIIKA JIyKa», MarHUTHAasi MOJIeJIb-aNIJIMKalus «JleneHrue KIeTku», MOJeb
JIHK, monxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

Jlabopatopuass pabora Ne 3. «HabGmrogeHue MHTO3a B KIETKAaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaATaxX).

JlaGoparopuass pa6ora Ne 4. «V3ydyeHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3agaun reHeTUKU. Mctopust pa3BuTHsi TeHETUKHU. Posib UTOIOrMH
U HMOPUOJIOTUU B CTAHOBJICHUM TE€HETUKH. BKIaj pocCHUCKHX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TeHEeTUKH (TUOPUI0IOTUYECKUH,
IIUTOTCHETUYECKUM, MOJEKYISIpHO-TeHETHYeCKil). (OCHOBHBIE T'€HETUYECKHUE
NoHATUA. ['eHeTHYeCcKas CUMBOJIMKA, UCTIOJIb3yEMasl B CXEMaxX CKPELIMBAHUM.

3aKOHOMEPHOCTU HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHnaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €IWHO-00pa3us THUOPHUIOB TMEPBOTO
nokosieHusd. [IpaBuiio JoMuHUpPOBaHUS. 3aKOH pacIISIJICHUs MTPU3HaKoB. [ nmores3a
YUCTOTHI raMeT. [1loHOe 1 HeMnmoJIHOe TOMUHUPOBAHKE.

JlurubpuaHoe CKpelBaHue. 3aKOH He3aBUCUMOTO HAaCJIeI0BaHUs PU3HAKOB.
[{uToreneTnueckrue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUSA. AHaTU3UPYIOIICe
cKpenuBanue. VMcrnonp30BaHne aHATU3UPYIOLIETO CKPEMMBAHUS ISl ONPEICIICHUS
T€HOTHIIa OCOOM.



CuemnieHHOE HacienoBaHue npu3HakoB. Paborta T. Moprana no cuerieHHOMY
HacJIeIOBaHUIO T€HOB. HapylieHue CleryieHusi TEHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTMUEeCKnEe KapThl.

I'enetnka mona. XpoMOCOMHOE OIpeeSieHUE Mojia. AyTOCOMBI U MOJIOBBIC
XpoMocoMbl. ['oMoraMeTHele W TreTeporaMmeTHble opraHu3mbl. HacnemoBanue
MPU3HAKOB, CIIEMIJIEHHBIX C MOJIOM.

HN3menunBoCTh. Buibl N3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJIEICTBCHHAS.
Posb  cpenpl B HEHAClEJACTBEHHOW  WM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIIMOHHON U3MEHYMBOCTH. BapuarimoHHBIN psii M BapuallmoOHHAsT KpUBasl.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAaYECTBEHHBIC MPU3HAKA U HUX
HOpMa peakiuu. CBolicTBa MOAU(UKAIIMOHHONW H3MEHYHNBOCTH.

HacnencTBenHas, wiad TCHOTHIHNYECKAas, W3MEHYMBOCTh. KoMOmMHaTHBHAS
M3MEHYMBOCTh. Meilo3 M MOoJOBOM mpolecc — OCHOBA KOMOMHATHUBHOMN
W3MEHYMBOCTU. MyTanmoHHass n3MeHUYUBOCTh. Kitaccudukanust MyTaiyii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYKUHBI MyTaliuid. MyTareHHbIe (DaKTOPHI.
3aKOH rOMOJIOTMYECKHX PAIOB B HaclieACTBeHHOM n3MenunBoctru H. Y. BaBuiosa.

BHesimepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHKHU
YeJIOBEKa: TCHEATOTHUYCCKNM, OJIM3HEI[OBRIN, [IMTONCHETUYCCKUI, OMOXUMHUYCCKHM,
MOJICKYJIIPHO-TEHETUYECKH . CoBpeMeHHOE OIpeICIICHUE T€HOTHUIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[II1P-ananmu3a. HacneacTBeHHble 3a00eBaHMS UYCIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOM MPEApPacloiOKEHHOCThIO, XPOMOCOMHbBIC OOJIE3HHU.
Comaruueckue W TeHepaTuBHbIE MyTauud. CTBOJIOBbIE KJIETKU. [IpUHITUIIBI
3I0pOBOTO 00pasa >KU3HH, JUATHOCTUKH, TPOPUIAKTUKN U JICUCHHUS TeHETHUYCCKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIBTUPOBaHUE. 3HAUYCHUE MEIUITMHCKON
TE€HETUKH B MPEOTBPAICHUHN U JICYCHUY T€HETUUECKUX 3a00JICBaHU YeloBeKa.

JdemoHcTpanuu:

IToptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuos.

Tabnuie 1 cxembl: «K MOHOTHOPUIHOE CKPELIMBAHUE U €T0 LIMTOreHEe THIEeCKast
OCHOBay, «3aKOH pacHISIJICHUS U €T0 [IUTOT€HETUYECKasi OCHOBA», «3aKOH YHCTOTHI
ramer», «luruépuaHoe ckpemmBanney, «l[uTonornyeckiue OCHOBBI JUTHOPHIHOTO
CKpelnBaHus», «Menosy», «B3auMoIeNCTBUE AJUIENIbHBIX TEHOBY, «I €HeTuYeCcKne
KapThl PACTCHUM, KUBOTHBIX U YEJIOBEKa», «['eHeTuka mosa», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CUCIUICHHOTO ¢ Mojom», «KapuoTumbl yenoBeka M KUBOTHBIX),
«Buner m3menuuBocTH», «MomudukannonHas W3MEHYUBOCTHY, «HaciemoBanwue
pesycdaktopay, «I'eHeTnka rpymm KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.



O6opynoBanue: MOJEIH-aNIUIMKAMN « MOHOTUOPUIHOE CKPEIIMBAHUEY,
«Henonnoe pomuHupoBaHue», «JuruOpuanoe ckpemuBanue», «llepekpéct
XPOMOCOMY, MEKPOCKOII 1 MUKpoTipenapart «Jlpozoduiay (Hopma, MyTariuu popMsI
KpBUIbEB M OKPACKU Tela), repoapuii «I'opox moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

Jlabopatopnasi pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTax».

JlabopatopHast pabora Ne 6. «M3yyeHue MoaM(PUKAIIMOHHON N3MEHUNBOCTH,
NOCTPOCHHUE BapUALIMOHHOTO PAJla U BAPUAILMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 mytauuii y Apo30(Hiibl Ha TOTOBBIX
MHKpOIpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocraBieHHe U aHAIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TIPOLECC. 3apOKICHUE CEIIEKUWA U JIOMECTUKALIMS.
VYyenue H. U. BaBuiioBa o 1ieHTpax MpoUCXOKIEHUS U MHOT0OOpa3ust KyJIbTYpPHBIX
pactenuid. LIeHTphI MPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpPT, MOpPOAa, IITAMM.

CoBpeMeHHbIE METOJIbI ceNeKIInu. MaccoBbIii M MHAMBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM PAcTEHU M KUBOTHBIX. OIEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpelMBaHUE YHUCTBIX JIMHUM.
I'ereposuc, unu rubpuaHas cwia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIUHT.
Otnanénnas rubpunuzaiys u e€ ycnexu. IckyccTBEHHBIN MyTareHes3 U MoJydeHHe
MOJIUIIONIO0B. JJOCTHKEHUS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciib OPOU3BOACTBA. ['€HHAs HMHKEHEpHUs. ITambl
co3manusi pexomOuHanTHoM JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kierounsie KynbTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHNUE PACTEHUN.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okosoruueckue W dTthyueckue  mpobiembl. MO —  TeHeTHYecKH
MOAUGUITUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. U. BaBuinios, U. B. Muuypumn, I'. /1. Kapnieuenko, M. @. lIBaHOB.

Tabmuiel 1 cxembl: kapTa «LleHTpBI MPOUCXOXKICHHUS M MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «llopoabl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuii», «Otnanénnas rubpuauzanusy», «PadoTsl akanemruka M. @. ViBaHoBay,
«Ilomunnounus», «OO0BEKTHI OuoTexHONOTHNY, «KIeTouHbIE KYJIBTYpHl W
KJIOHUpPOBaHHE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TJI0/I0B U KOPHETUIOAOB TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTenwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUS.



JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Oxckypeust «OCHOBHBIE METOAbI M JOCTHXKCHHUSI CENEKI[MM PAcTEHU Hu
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN ~ y4acTOK, B TEIUIMYHOE XO34WCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO IIEHTPA)».

11 KITACC

Tema 1. IBosIrOLIMOHHAST OHOJIOTHS.

[Ipennoceulkn BO3HUKHOBEHHUSI 3BOJIIOLIMOHHOM TEOPHHU. OBOIIOLMOHHAS
Teopust U €€ MeCcTO B OMOJOrMu. BnusiHuE 3BONIONMOHHOW TEOPHHM HA Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeugerenscTtBa 3BOMOUMH. [laneoHTONOrMUYECKMe: MOCIENOBATEIBHOCTD
MOSIBJIEHUS BHUJIOB B TAJEOHTOJOTMYECKON JIETONUCH, MEPEXOAHBbIE (POPMBI.
buoreorpaguyeckue: cxoacTBo u paznuune (GayH U Gpaop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA W pas3iuyMsi SMOPUOHOB PAa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXMMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX MeETaOOJIMYECKHUX IyTell y Bcex
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuna. Ilpeanocelnku BO3HMKHOBEHUS
JapBUHM3Ma. J[BWKyIlME CHUJIBI 3BOJIOUMU BHJIOB Mo JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE NPU OIPAHMYEHHOCTH PECYPCOB, HEOIPENEIEHHAs] N3MEHUYUBOCTD,
0opb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MukponsBomonus. [lonmymnsuus kak eAMHUIA BUA U SBOJIOLIHMH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKU BUAOB B MpUpoae. MyTallMOHHBIN
npoLecc U KOMOWHATHUBHAS HM3MEHYMBOCTh. [lomynsiioHHBIE BOJHBI U Jpeid
reHOB. 3011 1 MUTpanus.

EcrtecTBeHHbIlt 0TOOp — HampaBisitomuid (aktop sBomtouuUd. DOpMbI
€CTECTBEHHOTO 0TOOpA.

[Tprcroco0IeHHOCT, OPraHU3MOB Kak pe3yjbTaT »Boitonuu. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(do3bl U UIUO-a AN TAIUH.

Bun wu  BumooOpazoBanme. Kputepuun Buma. OcHOBHbIE  (QOPMBI
BHU1000pa3oBaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomrorusi.  Dopmbl  dBoMOIMH:  QUIETHYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMocTh SBOIOIHH .



[IpoucxoxaeHre OT HeCcHeUUaTIn3UPOBaHHBIX MpeAakoB. IIporpeccupyromas
crienuan3anvs. ATanTUBHAS paIAALIMS.

JlemoHcTpanuu:

[Toprpetsi: K. JIunnei, XK. b. Jlamapk, Y. lapsusn, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mroiep, A. H. Ceepiios.

Tabmuupl u cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apoIbIIH
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiectBoBanue», «EctecTBeHHbIt 0TOOp», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «l[lomymauuun»,  «MyTtanronHas
M3MEHYUBOCTHY, «Apomopdossy, «Mamoamantamuny», «OOmas aereHepanusy,
«/IBmkymue cuibl 3Boimonuny, «Kapra-cxema wMapuipyrta nyremectBus Y.
Hapsuna», «boppba 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh OpPraHU3MOBY,
«I'eorpaduueckoe Bun000OpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHEY.

O0opynoBaHue: KOJUIEKIUS HACEKOMBIX C PAa3IMYHbIMU TUIIAMH OKPACKH,
HaOOp IUIOAOB M CceMsH, KosuleKuus «lIpumepbl 3allUTHBIX MPUCIOCOOJICHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HaNpaBICHUS SBOIIOLUN», 00bEMHAs MOJETb
«CTpoeHnue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapta Mupa, Kouiekuus «DPoOpMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmojaenb anmuukamus «llepekpéct
XpPOMOCOMY, BIIaXKHbIE TIpenapathl «Pa3BuTue HacCeKOMOroy, «Pa3BUTHE JIATYIIKNY,
MuKpornpenapar «/pozoduna» (Hopma, myranuu (GopMbl KPbLIILEB U OKPACKHU TEJIA).

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHe BHIIOB MO MOP(OIOTHYECKOMY
KPUTEPHIO».

Jlaboparopnas padota Ne 2. «Onucanue nmpucrnoco0JIeHHOCTH OpraHu3Ma 1 eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHble TpPEACTABICHUS O 3apOXACHUM >KU3HU. HaydHble TUMOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuWOTeHe3 U MaHCIepMHs. XUMHUYecKas
ABOJIIOLIMSA. AOMOTEHHBIN CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTraHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIACHNE XUMUYECKON 3BOMIOLMY. HauanbHble dTamnsl
ouonornyeckoi spomonuu. ['mnoreza PHK-mupa. dopmupoBanrie meMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHWE IPOTOKJIETKH. IlepBble KIETKM M HMX 3BOJIOLHSL.
@opMHPOBAaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButne xu3zHu Ha 3emie no 3paM u nepuoaam. Karapxei. Apxeickas u
npotepo3oiickast 3pel. [lanmeo3olickas 3pa U €€ MNepuoabl: KEeMOPUHCKUH,
OPJOBUKCKUM, CHITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.



KaiiHo3olickags »9pa u €€ TMepuolbl: MaJCOTCHOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.

XapakTepucTuka KiuMara M reoJIOTHYecKuX mpoiieccoB. OCHOBHBIE 3Tallbl
ABOJIFOIIUN PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl y pacTCHHA H
AKUBOTHBIX. [[0siBIIEHNE, pacUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHHe »3Bomrouuud. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIIbI OPTaHU3MOB.

DBoJIIOIMA YeIoBeKa. AHTPOIIOJOTHS Kak HayKa. Pa3BuTre npeacTaBiaeHu o
MIPOUCXOXKJICHUH YeNoBeKa. MeToapl u3ydeHHus aHTponoreHe3a. CXOJCTBa H
pa3Iuyms 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETTOBEKA.

JBrxymue cuibl (PakTopsl) anTpornoreHesa. HacneacrBeHHas K3BMEHYHUBOCTh
U €CTECTBEHHbI OTOOp. OOIIECTBEHHBIM 00pa3 »KWU3HH, M3TOTOBJIECHUE OPYAM
Tpy/ia, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU SBOJIIOLMHN YEIOBEKA: aBCTPAJIONUTEKH, HeaoBek
yMenbld, YemoBek npsaMoxonsiiui, YenoBeK HeaHAEpTaIbCKuK, YesoBek
pa3yMHbIii. Haxonkym ucCKOmaeMblX OCTAaTKOB, BpEMs CYIIECTBOBaHUS, OOJAcTh
pacnpocTpaHeHus], 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHUSL.

YenoBeueckue packl. OCHOBHBIE  OOJNBIIME  pachl:  €BPOIEOUIHAS
(eBpaswmiickasi),  Herpo-aBcTpajioujHas  (PKBaTOpHayibHasi),  MOHTOJOWJIHAS
(a3uarcko-aMepukaHckasi).  UYepThl ~ IPHUCHOCOOJIEHHOCTH  MpEeACTaBUTENEH
YEJI0BEYECKHUX PaC K YCIOBHUAM CYILIECTBOBAaHUS. ENMHCTBO 4eIOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanuu:

[Toptpersl: @. Penn, JI. Tlactep, A. Y. Onapun, C. Munep, I'. FOpu, 4.
JlapBuH.

Tabmumel 1 cxembl: «Bo3nukHoBenne CoJiHEUHOM cucTeMbl», «Pa3Burtne
OopraHuueckoro wmupa», «PactutenbHass KieTka», <OKUBOTHas  KJETKay,
«IIpokapuoTnueckasi kieTka», «COBpEMEHHasi CUCTEMa OPTraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMMYECKMX YEpPT CTPOEHUS YEJIOBEKA U YeJI0BEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKHX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0O 4YEJOBEKa», «/lpeBHenmme monn», «/pesHue moan», «IlepBbie
COBPEMEHHBIEC JIIOIN», «HeT0BeUeCKue pachh».

O6GopynoBanue:  myimsku — «lIpoucxoxaenue — 4yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajablla, KPOMAaHbOHIA), CIICTIKA WJIU
M300paKEeHMsI KaMEHHBIX OpYyJIWUN TEePBOOBITHOTO YeOBEeKa (KaMHU-YOMIEPHI,
pyOmia, ckpebiia), TEOXpPOHOJIOTMYECKass Tabnuia, KoJuieKius «Dopmbl
COXPAaHHOCTH HUCKONAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:



[Ipaktuueckas padora Ne 1. «3ydyeHue uMCKOMaeMbIX OCTATKOB PacTeHUI U
KUBOTHBIX B KOJIJIEKIIUSX).

OkcKkypeust  «DBOJIOLMS ~ OpraHuyeckoro mupa Ha  3emie» (B
€CTECTBEHHOHAYUYHbIN WIH KPAEBEAUYECKUI My3€il).

Tema 3. Opranusmsl U OKpYy Kamolas cpeaa.

DKOJIOTHSI KaK HayKa. 3a/ladyd U pa3Aelibl 3KOJOruu. MeToapl 3KOJIOTUYECKUX
HCCIIEI0BAHMUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuUTaHUS OpPraHWU3MOB: BOJHAs, HA3€MHO-BO3/yIIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHASI.

Okosornueckue gpakropsl. Knaccuukaius 3K0n0ruueckux GakTopos:
abuoTHYecKHe, OMOTHYECKME U AaHTPONOreHHble. JleHCTBUE HKOJIOTUYECKUX
(aKkTOpOB Ha OPTAHU3MBL.

AbGuoTtnueckue (pakTophl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKHUX  (DAKTOPOB.
buonornyeckne puTMsI.

buotnueckue paxTopbl. Buabsl OM0THUECKMX B3aUMOACHCTBUI: KOHKYpPEHIUS,
XUIIHAYECTBO, CUMOMO3 U ero Qopmbl. [lapa3suTusm, koomepauus, MyTyalu3M,
KOMMEHCANIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEHUTpaIU3M.
3HaueHne OMOTHMYECKHX B3aUMOJEHCTBUI MAJi CYIIECTBOBAHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH monyisiiuud. OCHOBHBIE IOKA3aTENH
HNOMYJSUUN: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMuKa 4uCI€HHOCTH MOIMYJISILUU U €€ Peryssiusl.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. I'ekkensp.

Tabmumsr u cxemsl: kapta «I[Ipupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranusmoBy», «®Potonepuoansmy», «llonmynauun», «3aKOHOMEPHOCTH pOCTa
YHCIIEHHOCTHU MOMYJISIMU UHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble 1 NpaKTUHYeCKHE padoThI:

Jlaboparopnas padora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUM U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHast pabora Ne 4. «BnusiHue cBeTa Ha pOCT M pPa3BUTHE YEPECHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJISIUN Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0miecTBa ¥ IK0JIOTH4eCKHE CHCTEMBbI.



Coo0miectBO opranu3zMoB — OuoleHo3. CTpyKTypbl OHOIEHO3a: BUIOBa,
NpOCTpaHCTBEHHasA, Tpoduueckas (muiieBas). Buabsl-momunantel. CBsi3M B
ouoreHo3e.

Oxonornyeckue cuctembl (3kocuctemsbl). IlonsTue 00 »3KocucTeME H
ouoreorieHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBl HSKOCHCTEMbI: TMPOIYLICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK PHEPTUU B IKOCHCTEME.
Tpoduueckue (muieBbie) ypoBHHU 3kocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE
MOKa3aTeIN HKOCHCTEMBI: OMoMacca, MPOIYKIUS. DKOJOTUYECKUE MUPAMHUIBI:
OPOAYKIUU, YHMCIEHHOCTH, Ouomacchl. CBONCTBA 3KOCHUCTEM: YCTOWYUBOCTD,
camoperysiuus, pazsutue. CyKieccus.

[IpuponHble SKOCUCTEMBI. DKOCHCTEMBI 03Ep U peK. DKOCHUCTEMa XBOWHOTO
WIH IIAPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHBIE  JKOCHUCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak ¢dakrop ycroiumBocTH 3kKocucteM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMII€.

Yuenue B. U. Bepnaackoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocheprr. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak
rJ100anpHOM 3KOCHCTEMBl. JlMHaMU4eckoe paBHOBecME W oOOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTsl BeniecTB 1 OMOreOXMMHUYECKHUE LUKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B Ouochepe 3emiau. AHTpororeHHble n3MeHeHus B ouocdepe.
I'moGanpHbIE PKOJOTHUYECKUE TTPOOIICMBL.

CocyiecTBoBaHMEe NPUPOIbI U yenaoBedecTBa. CoxpaHeHue OMopazHooOpasus
KaK OCHOBa ycToWM4uBOCTH Ouocdepsl. OCHOBAa pallMOHAIBHOTO YIPaBICHUS
MIPUPOIHBIME PECYpCaMH U WX HCTOJb30BaHue. JloCTIKEeHHsT OMONOTHN M OXpaHa
MIPUPOJIBL.

JdeMoHcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuiel u cxeMmbl: «lluieBsie 1enm», «bUOLIEHO3: COCTAB U CTPYKTYpay,
«IIpuponnpie cooOmectBay, «llemn nuTaHUs», «IKOJIOTHYECKAs MMHPAMUTIAY,
«buocdepa u yenoBek», « IKOCHCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoémay», «ArpoiueHo3», «lIpumepHbie
AHTPONOTCHHBIE BO3/ICUCTBUA HA IPUPOAY», « BaxHeWIIre NCTOYHUKH 3arpA3HEHUS
BO3JlyXa U TPYHTOBBIX BOM», «[louBa — BakHelmas coctaBisitonias ouochepsi,
«®aktopsl  nerpaganuu  nouB»,  «llapHukoBeii  addexTy,  «DakTOpHI
PaIMOaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas crpykTtypa Ounocheps,



«Pacnpoctpanenue xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azota B IpUpoae».

ObopynoBanue: Moaenb-anmumkanusa «TunuyHsie OMOIEHO3B», Tepbapuit
«PacturensHble cooOuiecTBa», KoJuleKuu «buonenosy», «Bpenureny BaxHeHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUH PACTEHUN U )KUBOTHBIX,
MPUHAAJIEKANTUE K pa3HbIM SKOJIOTMYECKUM IpylnnaM oJIHOTro Buaa, KpacHas kaura
Poccuiickoit ®expepanuu, H300paKEHUS OXPaHSIEMBIX BHJIIOB pPACTEHUU W
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOTPAMMBI 11O
B1OJIOI'NN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COOQO, ycraHaBIMBarOTCS TpeOOBaHUS K peE3ysbTaTam
OCBOCHHMS 00yUYaIOIIMMHUCS IPOrPAMM CPETHEro 00111ero 0Opa3oBaHus:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NHYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS mpeaMmera «buonorus»
BBIJICJICHBI CIISYIONINE COCTABIIAIONINE: OCO3HAHUE OOYYarOIIUMUCS POCCUHCKOM
CPaKIaHCKOM MJICHTUYHOCTHA — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINpEEeICHUI0, HAJIMYhEe MOTHBAlUM K OOYy4YyeHUIO  OHOJIOTHH,
LIEJICHANPABJIICHHOE DPa3BUTUE BHYTPEHHUX YOEKICHHN JUYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HCTOPHYCCKUX TPAIUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NESTEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, IPUCYLIUMHU CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HaJIMYME DKOJOTHYECKOTO MPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YyNbTAThl OCBOCHHMS IpeaMeTa «buosorus» mocTurarorcst B
€IUHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOM JAESATEILHOCTH B COOTBETCTBUU C
TPAAUIUOHHBIMU  POCCHMCKHMH  COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU H
JyXOBHOHPABCTBCHHBIMHM IICHHOCTSIMU, TPUHATBIMH B OOIIECTBE IpPaBHIIAMH H
HOpPMaMHU MOBEEHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOBOCITUTAHUS
U CaMOpPa3BUTHS, PA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOIOPSIKY, YEIOBEKY TPyAa U CTapLIeMy ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUIO H
TPaAULHSIM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUPOLE U
OKpY’KaroIIEH cpele.

JIMaHOCTHBIE Pe3yIbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « bHoIoTHs» TOIKHBI
OTpaXaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3ULMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OIBITA U OMbITA ACATEIBHOCTA B IPOLIECCE PEATU3ALUN OCHOBHBIX HANpPaBICHUN
BOCIIMTATEJILHON JEATCILHOCTHU, B TOM YMCJIC B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS



c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIUN 00YUYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKCHHUE
3aKOHA U MPABONOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOU NEATEIBHOCTH MIPU
CO3JJaHUU Yy4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W TIO3HABATEJbHBIX 3aj1ad,
BBITIOJTHEHUH  OMOJOTHMYECKUX  OKCIIEPUMEHTOB; CIIOCOOHOCTH  ONPEACIAThH
COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOW >KHU3HU U OOBSACHATH €€; YMEHHE YUYUTHIBATh B CBOUX

ACUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOACH C pa3HbIMU yOEKIECHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIbHBIM  IIOJIOKEHUEM; TOTOBHOCTb K COTPYAHHUYECTBY B IPOLECCE
COBMECTHOTO BBINIOJIHEHUS YYEOHBIX, MO3HABATEIbHBIX U HCCIEAOBATEIBCKUX
3a/1a4, YBaXKUTEJIbHOTO OTHOIICHHS K MHEHHUIO OIMOHEHTOB MHpPHU OOCYXICHHUU
CIOPHBIX BOIPOCOB OMOJIOTMYECKOI0 COAEpKaHUs; TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOM ACATEIBbHOCTH;

2) NATPHUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON UIEHTUYHOCTH, TaTPUOTU3MA,
YB@XECHMS K CBOEMY HapOJy, 4yBCTBA OTBETCTBEHHOCTH niepes Poaunon, ropaoctu
3a CBOM Kpa, cBOKO PojnHy, CBOM f3bIK U KYyJbTYPY, NPOLLIOE W HACTOSIIEE
MHOTOHAIlMOHAJIBHOIO Hapoaa Poccuu; NEHHOCTHOE OTHOLIEHWE K IPUPOIHOMY
HACJIENIO U TaMATHUKAM IPUPOLBI,

noctiwkeHussMm Poccum B Hayke, HCKYCCTBE, CIIOpTE, TEXHOJIOTHSX, TPYIE;
CIIOCOOHOCTh OIIEHWBATh BKJIAJI POCCUUCKUX yUEHBIX B CTAHOBJICHUE W PA3BUTHC
OWOJIOTHN, TIOHUMAHUS 3HAYCHHUS OWOJIOTHM B TIO3HAHWW 3aKOHOB TPHPOMBI, B
’KU3HU YEJIOBEKa U COBPEMEHHOT'0 O0IIEeCTBa; UehHas yOeKIEHHOCTh, TOTOBHOCTh
K CIIy’K€HUIO U 3amure OTedecTna,

OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) JYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:
OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; chOPMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEJEHUS; CIIOCOOHOCTh OLICHUBATH
CUTYaIlMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS,

OpPUEHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJla B TIOCTPOCHHE YCTOWYMBOIO OYyAYIIEro; OTBETCTBEHHOE
OTHOIIEHHE K CBOUM POJMUTENSAM, CO3JIaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATHS [IEHHOCTEW CEMEWHOM JKM3HU B COOTBETCTBUU C TPAAULIUSIMU HAPOJOB
Poccuu;
4) ICTETHYECKOT0 BOCTIMTAHHUS:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUMH;
MOHUMAaHUE IMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTH K CAMOBBIPOKCHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MIPOSIBJISITH KAYECTBA TBOPUYECKOU JTUIHOCTH;
5) (pu3nveckoro BOCNUTaHUuA, GOPMUPOBAHUS KYJIbTYPbI
3/0POBbS U IMOIMOHAJIBHOTO 0JIATONIOJTYYMS:

MOHUMAaHUE U peanu3aliys 310pOBOro U 6€30MacHOro 00pasa *Ku3HH (370pOBOE
MATaHue, COOTIOICHIE TUTHCHHYECKIX TIPABIIT M HOPM, COTAaHCUPOBAHHBIN PEXKUM
3aHATHH W OTABIXa, pEryJsipHas (U3UYECKas aKTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY M
NICUXUYECKOMY 3/I0pOBbIO; MOHMMAHHUE IIEHHOCTH TPAaBUJ HHAUBUAYAJIHLHOTO U
KOJUUICKTUBHOTO
0€30macHOr0 MOBENCHUS B CUTYAIMIX, YTPOXKAIOMINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHMUE MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPYAOBOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYyHdy, OCO3HaHHE IIEHHOCTH MAacCTEepCTBa, TPYI0JII00HE;
TOTOBHOCTh K AaKTUBHOH JCATEIBHOCTH TEXHOJIOTMUYCCKOW W  COIMATIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJIHATh ~ TaKyl0  JEATEIbHOCTh, HHTEPEC K  pPa3IMUHbIM  cdepam
npodeccHoHanbHON JeATEeIbHOCTH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccun U peaTu30BbIBaTh COOCTBEHHBIC IKU3HEHHBIC TUIaHbI,
TOTOBHOCTh ¥ CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOTHYECKOT0 BOCIIUTAHMS
AKOJIOTHYECKH IEJIECO00Pa3HOE OTHOIICHHUE K MPUPOJIC KaK UCTOUYHUKY

KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS; MOBBILICHUE YPOBHS dKOJIOTHUYECKOM
KyJbTYpbl: TPUOOPETEHUE OIbITa IJIAHUPOBAHUS TIOCTYIIKOB M OLEHKH UX
BO3MOJKHBIX TOCJIEACTBUN i OKPYXAloIel Cpeabl; OCO3HAHHWE TII00AIBHOTO
XapakTepa dKOJOTHIECKUX MPOoOJIeM U MyTel nX
pEeIIeHus; CIIOCOOHOCTh UCIOJIB30BaTh MPUOOpPETaeMble TIPU U3YUCHUU OUOIOTHH
3HaHWA W YMEHHUS TIpU pPEHICHHH TMpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
OpPUPOAOIIONB30BaHUEM  (COONIOZEHUE  TMpaBWUJ  TOBEIACHUS B IPHUPOJE,
HAIPaBJICHHBIX Ha COXpPAaHEHHWE PABHOBECHS B JKOCHCTEMAaxX, OXpaHy BHUOB,
aKOocucTeM, brocdepsr);

aKTUBHOE HETPHSITHE ACHCTBHIA, IPUHOCSIINX BPE]] OKPYIKAIOLIEH MPUPOTHON
cpene, yMEHHe MPOTHO3UPOBATh HEOJIArOMpPUATHBIE YKOJIOTHUECKHE TOCIESICTBUS
OpeNNpPUHUMAEMbIX JCMCTBUM W MPEAOTBpAIlaTh UX; HAJIUYUE PaA3BUTOTO



AKOJIOTUYECKOTO0 MBIIIJICHUS, JKOJIOTUYECKOW KYJIBTYPHI, OIbITA ACATEIHLHOCTH
JKOJIOTUYECKOM  HAMNpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCA HMH B
MMO3HABATEIbHOW, KOMMYHHUKATUBHOW W COLMAIIBHOW MPAaKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJBTYpP, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;
COBEPIIICHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOM KYJIBTYpPbl KaK CPEJCTBA
B3aMMOJICUCTBUSL MEXIY JIOJbMU U TO3HAHUS MHUpPA; MOHUMaHUE CHEIU(UKA
OMOJIOTUM KaK HayKH, OCO3HaHus €€ posr B (OPMUPOBAHUU PALMOHAIBHOTO
HAy4YHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MPEICTABICHUS 00 OKpYXKaIoIIeM
MHpe KaK O €IUHCTBE IPUPOJIbI, YeJOBEKa U OOIECTBa, B MO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJeM COXpaHEHHUs MPUPOJHOTO PABHOBECHS,
yOeKAEHHOCTh B 3HAYUMOCTH OHOJIOTUM JUIi COBPEMEHHOW IHUBUJIM3ALNU:
obecrieyeHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE IEPCHEeKTUBHBIX
OMOTEXHOJIOTHM, CIHOCOOHBIX  peIIaTh PECYpPCHbIE IPOOJeMBbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BBIXOJA U3 TVIO0ATBHBIX YKOJOTHYECKUX MPOOJIeM U
obecrieyeHusi  mepexojla K  YCTOWYMBOMY  Pa3BUTHIO,  pPAIlMOHATBLHOMY
UCITOJIb30BAaHUIO TIPUPOJHBIX PECYpcoB U (POPMHPOBAHHIO HOBBIX CTaHAAPTOB
KU3HHU; 3aUHTEPECOBAHHOCTH B IIOJYyYCHHH OHMOJOTMYECKHUX 3HAHUN B IEIAX
MOBBIIIIEHUS OOIIEeH KYyJIbTYyphbl, €CTECTBEHHO-HAy4YHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKUMOHAIBHOW I'PAaMOTHOCTH 0O0y4Yaromuxcs, GopMUpyeMon
Opyd  MW3yYCHUH OHWOJIOTMH, TIOHMMAaHHE CYIIHOCTH METOJ0B  ITO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOIb30BaTh MOJyYacMbIe
3HAHUSA 1)1 aHAJIU3a U OOBSICHEHUSI SIBJICHUH OKPYKAIOIIETO MUPa U TPOUCXOISIINX
B HEM U3MEHEHUM, yMEHHUE AeaTh 000CHOBAHHbIC 3aKIIOUEHUSI HA OCHOBE HAyYHBIX
(GakTOB W HMMEIONUXCS JAHHBIX C IIEJbI0 TOJTYYEHUS! JOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTH CAMOCTOSTEIBHO MCIIOJIL30BATh OMOJOTrHYECKUE 3HAHUS JIJIS
peuieHust TpobJieM B pealbHBIX >KM3HEHHBIX CHUTYAIlUsX; OCO3HAHHE IIEHHOCTHU

Hay4YHOU JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U UCCIIEIOBATEILCKYIO IESITEIbHOCTh MHIAUBUYAIbHO U B TPYIIIIE;
TOTOBHOCTh M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TTOJTyY€HUIO HOBBIX 3HAHUU 1O OMOJIOTHUU B COOTBETCTBHH C
KU3HCHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJ/IBTATDBI



MetanpeameTHble pe3ysbTaThl OCBOEHUsl ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble Ui (OPMHUPOBAHUS MHMPOBO33PEHUS OOydYaIOIIUXCS
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYYHBIC MOHATHS, OTPaXKaIOIIIe
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa M CHenupuKy METOAOB MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BELIECTBO, dHEPIrus, SBJICHUE, MPOLECC,
CUCTEMA, HAay4YHbIM (aKT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccle0BaHue, HaOII0AeHIE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHX ), YHUBEPCAIbHbIC
yueOHble JIeHicTBUS (IMO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYJSATUBHEIC),
oOecneunBaromye GopMupoBaHue (PyHKIMOHAIBHON TPaMOTHOCTU U COLIMAIILHOU
KOMIETEHIIMH  O0YyYaroUuXcs, CIOCOOHOCTh OOYy4aroUuxcs HCIOJIb30BaTh
OCBOCHHBIE MEXIUCLUIIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHBbIE ICMCTBUS B TO3HABATEIBHON U COLIMAIBHON MTPAKTHUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHUS IPOrpaMMBbl CPEJAHETO OOILEro
00pa3oBaHUsI TOHKHBI OTPAXKATh:

OBjaieHUe YHMBEPCAJbHBIMH Y4eOHbIMH 03HABATEIbHBIMHU
AEeMCTBUSIMM:

1) 6a30oBbIe JIOTHYECKHE A CTBHS:

CaMOCTOATENbHO  (QOPMYJIMPOBATH M AKTYyallU3UpOBaThb  MpoOJieMy,
paccMaTtpuBaTh €€ BCECTOPOHHE; MCIOJIB30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI
JIOTUYECKOrO0 MBIIUIEHUs] (aHaiu3a, CHUHTE3a, CPaBHEHUs, KIacCU(pUKaLuu,
00001IeHNs), PACKPbIBaTh CMBICT OWOJIOIMYECKUX TMOHATUN (BBIACNATH UX
XapaKTEpHbIE MPU3HAKY, YCTAHABINBATH CBS3H C APYTUMU MOHATUSMH ); OPEAEIATh
LIEJIU IeSITeJIbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTB PE3YJIbTATHI IEATEIBHOCTH C MOCTABJICHHBIMU LIEIISIMY;

MCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUI
KUBOM  NPUPOJBI; CTPOUTH  JIOTMYECKUE  pacCykAeHHs  (UHIYKTHUBHBIE,
JNEAYKTUBHBIE, MO AaHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH W IMPOTHBOPEUYHUS B
paccMaTpuBaeMBbIX SIBJICHUX, (POPMYIMPOBATH BHIBOJBI U 3aKIIOUECHUS; IPUMEHSTh
CXEMHO-MOJICJIbHbIE CPEJCTBA I TNPENCTABICHUS CYIIECTBEHHBIX CBSI3ed W
OTHOLIEHUH B HM3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHI
pa3HOTO pOJAA, BBIIBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
pa3pabaThiBaTh MJIaH PEIICHUS POOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS
MaTEepUAIbHBIX M  HEMATEPHAbHBIX PECYpCOB; BHOCUTh KOPPEKTHBBI B

NEeSATENbHOCTh, OIEHUBATH COOTBETCTBUE PE3YJILTATOB
LENsIM, OLEHUBATh PUCKH IIOCIEICTBUNA JEATENBHOCTH; KOOPIAMHHUPOBATh W

BBINOJIHATH pabOTy B YCIOBUSX PEAbHOTO,

BUPTYaJbHOTO ¥  KOMOMHUPOBAHHOTO  B3aMMOJCHCTBUS;  pa3BUBATh

KpEaTUBHOE MBILLUIEHUE IPU PEILIEHUH )KU3HEHHBIX ITPOOIIEM.



2) 6a30BbIe HCCJIEI0BATEIbLCKHE eHCTBHS:

BJIQJICTh HaBbIKAMHU YI€OHO-UCCIIEIOBATEILCKON M TTPOCKTHOM JESITEIIBHOCTH,
HAaBbIKAMHU  paspelieHuss MpodsieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3TUYHBIX METOJOB MTO3HAHMS; HCTIOJIB30BATh PA3JIMYHBIC BUIBI ICITCIBHOCTH 10
MOJTYYCHHUIO HOBOT'O 3HAHMS, €T0 HHTEPIPETAIUN, TIPEOOPa30BAHUIO U TPUMEHEHHUIO
B Y4eOHBIX CHUTyallMsiX, B TOM YHCIE MPU CO3JAaHUU YUE€OHBIX M COLMAIBHBIX
npoeKkToB; (GOPMHUPOBATH HAy4YHBIA TUI  MBIIUICHUS, BJIQJAE€Th HAYYHOU
TEPMUHOJIOTUEH,

KJIFOUCBBIMHA TIOHATHSIMH W METOJAMH; CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIE

3a/1ayu B 00pa3oBaTeIbHON

JEATETLHOCTH M )KH3HEHHBIX CHUTYAIINSX; BEISBIISATH MPUYUHHO-CIICICTBEHHBIC CBS3U
U aKTyaJIM3UpOBaTh 3a/lady, BBUIBUTATh THUIOTE3y €€ pelIeHus, HaXOJWTh
apryMeHThl JJIS J0Ka3aTelbCTBA CBOMX YTBEPKICHHUM, 3a/JaBaTh IMapaMeTpbl U
KPUTEPUH pEIICHUS; aHAIU3UPOBATHh IMOJYYCHHBIE B XOJI€ pELICHUs 3aJadyd
pe3yNbTaThl, KPUTHYECKH OICHUBATh WX JOCTOBEPHOCTh, IPOTHO3WPOBATH
M3MCHCHUE B HOBBIX YCIIOBHSX; JIaBaTh OIICHKY HOBBIM CHTYaIlMsM, OIICHUBATH
NPUOOPETEHHBINM  OMBIT; OCYIIECTBIATH IEJICHANIPABICHHBIA TOUCK TMepeHoca
CPE/ICTB U CITIOCOOOB

JNEUCTBUS B MPOPECCHOHAIBHYIO Cpely; YMETh TIEePEHOCUTh 3HaHUS B

MO3HABATENLHYIO U IPAKTUYECKYIO 00JIaCTH
KU3HENICATCILHOCTH; YMETh HMHTETPUPOBATh 3HAHUSA W3 PA3HBIX MPEAMETHBIX

oOJacTel; BBIIBUTATh HOBBIE WJCH, MpeJiaraTh OPUTHHAIBHBIC MOAXOIBI U

peIIeHus,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

3) paboTa ¢ uHdpopmaumeii:

OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIHH (TEKCTE Y4eOHOTO
nmocoOus, HAYYHO-TIOMYJSIPHOW JIUTepaType, OWOJOTHYECKUX CIOBapsIX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHETE), aHAIM3UPOBATH
UHGOPMAITUIO Pa3IMYHBIX BUIOB M (DOPM MpEACTaBICHUS, KPUTHUSCKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH; (DOPMYIUPOBATH 3aMIPOCH U IPUMEHSIThH
pasIuYHBIE METOJBI TIPH TIOMCKEe H OoTOOpe Omojoruyeckoit uH(oOpMaIuy,
HEO0OXOIMMOM JIJ1s1 BBITIOJTHEHUS YYEOHBIX 3a/1a4;

npruoOpeTaTh OMBIT UCTIOIb30BaHUS HH()OPMAITTOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUUYHBIX
MOMCKOBBIX  CHCTEM; CaMOCTOATEIBHO  BBIOMpATh ONTUMAJIBHYIO  (opMy
npelcTaBieHuss Ouonoruueckor wuHpopmanuu (Cxemsl, rpaduku, JAUarpaMMsbl,
TaOJIUIbI, PUCYHKH U APYTOE);



UCIIONB30BaTh HAYYHBIM SI3bIK B KauecTBE CpeACTBa Hpu pabore C
Ouosiornyeckoil mHpOpMalLMEH: NPUMEHATh XHUMHUYECKHe, (U3UYeCKHe W
MaTeMaTHYeCKUE 3HAKH M CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYDY,
UCNOJb30BaTh U INPeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HATrJISITHOCTH;

BIaJCTh  HaBbIKAMHM  pAaclO3HaBaHUS M 3allUThl  MHQOpMaLUH,
nH(GOPMALIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgilaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) o0LIeHne: OCYIIECTBIATh KOMMYHUKAIIMM BO BceX cdepax KHU3HH,

aKTUBHO Y4acTBOBATh
B JIMAJIOTE WM TUCKYCCHH IO CYIIECTBY 00CyXIaeMoil TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXXICHHUS OTHOCHUTEJIBHO BBIIIOJHEHUS IpeagaraeMoi
3aJlauM, YYUTHIBaThb MHTEPECHl U COTJIACOBAHHOCTH MO3UIUI IPYrMX YYaCTHHKOB
Jauajgora WM JUCKYCCHH); paclo3HaBaTh HeBepOalbHbIE CpPEACTBAa OOLIEHHS,
MOHNMATh 3HAYEHUE COIHUANBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHS
KOHQIMKTHBIX CHUTYyallMi, yMETb CMAr4aTth KOH(JIMKTBI U BECTH IEPETOBOPHI;
BJAJIETh PA3IMYHBIMM CHOCOOAMM OOIIEHHUS M B3aWMOJEWUCTBUA, IOHUMATh
HAMEPEHHUS APYTUX JIOACH, MPOSBISATh YBAKUTEIFHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme popMyTupoBaTh CBOHM BO3PAKECHHS; Pa3BEPHYTO U JIOTHIHO
U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAsl  JeAAITeJIbHOCTb: TOHMMAaTb W  HCIIOJb30BAaTh

MIPEUMYIIECTBA KOMAaHIHON U UHIUBUTY ATbHOU
paboThI IPH peIIeHUH OUOJIOTHYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJICUCTBUS NP PEIICHUU Y4eOHOU 3adauu;
BBIOMPATh TEMAaTUKY U METO/bl COBMECTHBIX JEHCTBUN C yUETOM OOITUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTI'0 YWICHA KOJIJIEKTUBA;

NpUHUMATh 1M COBMECTHOM  JIESITEIbHOCTH, OPraHU30BBIBaTh U
KOOPAWHHUPOBATH JIEMCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJISATh IUIAH JICHCTBHI,
pacmpenensiaTb pojau ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOM pabOThI; OIIEHUBATh KAYECTBO CBOEr0 BKJIaJa M KaXJOr0 y4aCTHHKA
KOMaH/IbI B
oOIuii pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPHSM; MpeasiaraTh HOBBIE MPOEKTHI,

OLICHUBATh UJEH C MO3ULIMU HOBU3HBI,

OPUTHHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIATh IO3UTHUBHOE

CTPaTETHYECKOE MOBEACHNUE B PA3IIMUYHBIX
CUTYAaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJISTUBHBIMU JeCTBUAMM:



1) caMmoopraHu3amnusi: UCIOJIb30BaTh OMOJIOTHUYCCKUE 3HAHUS IS BBISBIICHUS
mpoOJieM U UX
pelieHusl B OJKM3HEHHBIX M Yy4YEOHBIX CHUTyallusX; BbIOMpaTb Ha OCHOBE
OMOJOTHYECKUX 3HAHUH IIeJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX JICHCTBUSX U
NOCTYNKAaX MO OTHOIICHUIO K YKHWBOW MPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY’KAIOLIMX; CAMOCTOSITENIBHO OCYIIECTBIISITh MO3HABATEIBHYIO NIESTEIBHOCTD,
BBISIBJISITh
npo0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33a/layl B 00pa30BaTEIbLHOM
NEATEIIBHOCTH W KU3HEHHBIX CHUTYyalUsX; CaMOCTOATENIBHO COCTAaBIATH IUIAH
pelieHus NpooIEMBbI C YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W MPEANOYTEHUH; JaBaTh
OLIEHKY HOBBIM CUTYAIUsIM; PACILIUPSTh PAMKH Y4€OHOTO MpEAMETa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; eJaTh OCO3HAHHBIM BbIOOP, apryMEHTHUPOBATH €TO,
OpaTh OTBETCTBEHHOCTh
3a pellleHUE; OLIEHNBATh TPUOOPETEHHBIN OIBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
MPOSIBJICHUIO IIMPOKOM S3pYyIHMIMH B Pa3HbIX O00JIACTAX 3HAHUN, MOCTOSHHO
MOBBINIATE CBOW 00Pa30BaTEIBHBIA W KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:
J1aBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B I€SITEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIBTATOB LIEJISIM; BJIa/I€Th HABBIKAMH MO3HABATEIBHOM
pediiekcuu kak 0CO3HAHUS

COBEpLIAEMBIX JCHCTBUM UM MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTAaTOB H
OCHOBaHUH, UCHOJB30BaTh MPUEMBI pe(IeKCUU Ul OLIEHKH CHUTyallu, BbIOOpa
BEPHOI'O PELICHHUS; YMETh OLICHUBATh PUCKN U CBOEBPEMEHHO IIPUHUMATh PELICHUS
10 UX
CHIKEHHIO;
IPUHUMATh MOTUBBI M @pPTYMEHTBI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB

NEeATEIIbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

OpUHUMATh Cce0sl, IOHMMas CBOM HEJOCTATKU M JIOCTOMHCTBA; MPUHUMATh

MOTHBBI U apIYMEHTBI IPYTUX MPU aHAIIM3€E PE3YJIbTAaTOB
IS TeIbHOCTH; IPU3HABATH CBOE MPABO U MPaBO JPYIUX Ha OIINOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[Ipenmernsie pe3ynbraThl ocBoeHHsi mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT creluduueckue s yueoHoro npeamera «buomaorus»



Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JACUCTBUI MO OCBOEHUIO, MHTEPIPETALNH U
npeoOpa3oBaHUI0 3HAHWM, BUBI JCSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3IMYHBIX Y4YEOHBIX CHUTYyallMsX, a TakKKe B pealbHbBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Owoiorueil. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEACTABJICHBI IO TOAaM O0yUCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHH B CUCTEME HAYYHOTO

3HaHUS €CTECTBEHHBIX HAyK, B OPMUPOBAHUY COBPEMEHHOUN €CTECTBEHHOHAYUHOU
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIa/I€ POCCUUCKHUX U 3apyOeKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUH, PYHKITMOHAILHON IPAMOTHOCTH YeJIOBEKa
JUISl pEILICHMS )KU3HEHHBIX 3a]1a4; YMEHUE PaCKPbIBATh COJIEPKaHUE OMOJIOTMYECKUX
TEPMUHOB U MOHSATHUI: KU3Hb, KJIETKA, OPraHu3M, MeTaboau3M (0OOMEH BEIIECTB U
IpEeBpaIllEHUE HEPrUH), TOMEoCcTa3 (CaMOpPEryJisius), YPOBHEBAas OpraHU3aIlUs
KUBBIX CHCTEM, CaMOBOCIIpOM3Be/eHUE (PENpOAYKIIUs), HACIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT M Pa3BUTHE; YMEHHE WU3JIaraTb OWUOJOTHYECKHUE TEOpUU
(keToyHasi, XpOMOCOMHas, MYTallMOHHAs, IEHTpajbHas J0rMa MOJICKYJISIPHOM
o6uonorun), 3akonsl (I'. Mengens, T. Moprana, H. . BaBunoBa) u ydenus (o
[IEHTpaxX MHOTOoo0Opa3usi W TPOUCXOXKICHUS KyIbTypHbIX pactenuit H. W.
Basusosa), onpenensiTe rpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM; YMEHHUE
BJIQJICTh METOJaMH HAy4YHOTO IO3HAHWS B OWOJIOTHU: HAOJIOJECHUE U OIMCAHUE
KUBBIX CHUCTEM, TNIPOLIECCOB W SIBJICHUW, OpraHu3alusi W IPOBEJICHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BHIJIBHXKEHUE THUIIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXKy HUCCIEIyEeMbIMU BEJIUYMHAMU, OOBSCHEHHE TOJYYEHHBIX PpPE3yJIbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPUN U 3aKOHOB, YMEHUE JE€IaTh BBIBOJBI
Ha OCHOBAHUHU TMOJYYEHHBIX pE3yJIbTAaTOB; YMEHHUE BBIJIEIATh CYIIECTBEHHbIC
MPU3HAKU BUPYCOB, KJIETOK ITPOKAPHUOT U

JYKapUOT, OJHOKJETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
MPOIIECCOB: OOMEHA BEIECTB W IMPEBPAICHUS SHEPTUU B KJETKe, (DOTOCHUHTE3a,
MJIACTUYECKOTO W DHEPreTUYECKOTO OOMEHa, XEMOCHHTE3a, MHTO03a, MEiio3a,
OTUIOOTBOPEHMUS, Pa3MHOKEHHUSI, UHIMBUTyJIbBHOTO PAa3BUTHS OpraHU3Ma
(OHTOreHe3); yMEHUE MPUMEHSTh MOJTYyUYCHHBIC 3HAHUSI 111 OOBSICHEHUS
OMOJIOTUYECKUX TTPOLIECCOB U SIBJICHUH, I IPUHATHS MPAKTUYECKUX PEIICHUA B
MTOBCEHEBHOM JKU3HU C TIEJIBI0 00eCIeueHus1 0€30IaCHOCTH CBOETO 37I0POBBS U
3I0POBbs OKPYXAIOLIUX JIFO/IeH, COOJIIOIEHUSI HOPM T'PaMOTHOTO MOBE/IEHUS B
OKpYXarollen MpUpoaHON cpesie, MOHUMMaHue He0OX0AMMOCTH UCIIOIb30BAHUS
JIOCTUKEHU COBPEMEHHOM onomornu W OMOTEXHOJIOTUA  JUIS



PalMOHAIBHOTO MPUPOIONOJIb30BAHUS; YMEHHUE PEILATh 3JIEMEHTAPHbIC
TEHETUYECKUE 3a/1a4d HA MOHO- U

IUTUOPUHOE CKpEIlMBaHUE, CILEIJICHHOE HAcleI0BaHNUEe, COCTaBIATh CXEMBbI
MOHOTHOPHUJIHOTO CKpEIIMBAHUS AJIs MPEACKa3aHUsl HACIEeIOBAaHUS MPHU3HAKOB Y
OpraHU3MOB; yMEHHUE BBINOIHATh JIA0OPATOPHBIE M MpaKTUYECKHe paboThI,
cO0JIF01aTh
mpaBuia mpu padbore ¢ ydeOHBIM W JTAOOPATOPHBIM OOOPYIOBAaHUEM; YMEHHUE
KPUTHYECKH OIEHUBaTh M HMHTEPIPETUPOBATH HHOOPMALNIO OHOIOTUYECKOTO
COJIEPKaHMS, BKIIFOUAIONIYIO MCEBIOHAYYHBIE 3HAHUSA U3 PA3JIMYHBIX MUCTOYHUKOB
(cpenctBa MaccoBoi MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE MaTEPHAIIb), STUUECKHE
aCIEKThl COBPEMEHHBIX HCCIIEJOBAaHUN B OMOJIOTUH, MEIULMHE, OMOTEXHOJIOTUU;
YMEHHE CO3/1aBaTh COOCTBEHHbIC NMHCHMEHHBIE U YCTHBIE COOOIIEHMsI, 000O0IIast
OuoNorUYecKyr0o  MHGOPMAIMIO W3  HECKOJBKUX  HCTOYHHUKOB, TPaMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpenMeTHble pe3ynbTaThl OCBOCHMS yueOHoro npenmera «buonorus» ¢ 11
Klacce NOJDKHBI OTPAXKATh:

C(l)OpMHpOBaHHOCTB 3HAaHUU O MECTE U poau OMOJIOTHU B CHCTEME Hay4HOTI'O

3HAHUS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KApTUHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUNUCKUX U 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTUE OMOJIOTHH, PYHKIIMOHATBHOU IPAMOTHOCTH YEJIOBEKa
JUTSI pEIICHUS )KU3HEHHBIX 3a71a4; YMEHHUE PACKPBIBATH COACPIKAHNE OMOIOTUIECKUX
TEPMHUHOB U TIOHSITHI: BHJI, TOMYJIAIHS, TEHOPOH I, SBOJIOLHUS, ABUKYIIUE CHIIBI
(dbakTopbl) HBOJIOLMM, NPUCITOCOOJEHHOCTh OPraHW3MOB, BHJI000pa30BaHMUE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTHI, PEIYILEHTHI,
MU TMTaHWs, JKOJOTrHYecKas NHupaMuaa, OHOTeoleHo03, Omocdepa; yMeHHE
u3naraTb OWOJOrMYecKue Teopuu (dBomrouuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs IBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIILIEBOIO
cxonctBa K. M. bapa, yepenoBanus riiaBHbIX HapaBiICHUN U MTyTEH 3BOJIIOIUU A.
H. CeseprioBa, yuenus o 6uochepe B. . Bepnanckoro), onpenensts TpaHUIbl UX
NPUMEHUMOCTH K KUBBIM CHCTEMaM; YMEHHE BIIaJIeTh METOJaMHU Hay4YHOTO
NO3HaHUs B OMoJIoruu: HaOI0IeHNE U

ONMCAHUE JKUBBIX CHUCTEM, MPOLECCOB U SBJICHUM, OpraHU3alvs U IMPOBEJICHHE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBMYKCHUE TUTIOTE3bI, BHISBIICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEeMbIMU BeJMYMHAMHU, OOBSICHEHHME TMOJIYYEHHBIX pe3ylbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBHIBO/IbI
Ha OCHOBAHUHU TMOJYYEHHBIX pE3yJbTAaTOB; YMEHHUE BBIJIEIATH CYIIECTBEHHbIC
NPU3HAKU CTPOCHUS OMOJOTUYECKUX OOBEKTOB: BUIAOB, MOIMYJISIUHI, TPOIYIIEHTOB,
KOHCYMEHTOB, PEIyIIEHTOB, OMOT€01I€HO30B U IKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB:



HACJIEJICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa3oBaHUS,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB, JEHCTBUS 3KOJOIMYECKHX (PAaKTOpOB Ha
OpraHMU3MBbI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMaX, aHTPOIOTCHHBIX
M3MEHEHHH B JKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB H
OMOreOXMMHUYECKUX LIUKIIOB B OMoc(epe; yMEHUe MPUMEHSTh OJIyYEHHbIC 3HAHUS
Ui OOBSCHEHHMsS] OMOJOTMYECKHX TMPOLIECCOB M  SBJICHWM, M TMPUHATHS
MPAaKTUYECKUX PEIICHWH B TIOBCEJHEBHOW JKU3HM C IICJIbI0 00ECTICUCHUS
0€30MacCHOCTH CBOETO 37I0POBBSI M 3J0POBbS OKPYKAIOLIUX JIOACH, COOMIOACHUS
HOpPM TPaMOTHOTO TOBEJIEHHUS B OKPYXKAIOIIEH NPUPOJHON cpesie, MOHUMaHHUE
HEOOXOAMMOCTH HCIIOJIb30BaHUS JIOCTHKEHUI COBPEMEHHOM OWONOruu Ui
paIiOHATIBbHOTO  MPHUPOAOIONIB30BAHUSA;, YMEHHE  peliaTh  dAJIeMEHTapHbBIE
OMOJIOTHYECKHE 3a/1a4H, COCTABIIATH CXEMBbI

IEepeHOca BEIIECTB U YHEPTUH B IKOCUCTEMAX (LI€TIH MUTaHUs); YMEHUE BBIIOIHATD

7a00paTOpHBIE U IPaKTUYECKue padboThl, COOJIIOAATh

npaBuja npu padbore ¢ ydyeOHbIM M JTAOOPAaTOPHBIM OOOPYJOBAaHUEM; YMEHUE
KPUTHUYECKU OLICHUBAThb M WHTEPHPETUPOBATH HHPOPMALUIO OHOJOTUYECKOTO
COJIEpKaHusl, BKJIIOYAIOIIYIO NICEBJOHAYYHbIEC 3HAHMS U3 Pa3IMYHBIX UCTOYHHKOB
(cpenctBa  maccoBod — MH(pOpMAalMHM,  HAYYHO-TIOMYJISIPHBIE  MaTepHualbl),
paccMaTpuBaTh  IJIOOANBHBIE  DKOJOTHYECKHE TPOOJEMbl  COBPEMEHHOCTH,
(opMUPOBATH [0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIMIO; YMEHUE CO37aBaTh
COOCTBEHHbIE THUCHBMEHHBIE WU YCTHBIE COOOIIEHMs, 0000IIasi OUOJIOTHYECKYIO
WH(GOPMAIIMIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO HMCIIOJIB30BATh MOHITHIHBIHN
anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (ungpossie)
Ne i/ o0pa3oBaTe/bHbIE
NMPOrpaMmbl Kontpoasnbie | I[lpakTnueckue
Bcero pecypchl
padoTshI padoTsbI
bubmuorexa [JOK
1 bronorus Kax Hayka 2 0 0.5 https://m.eds00.ru/7f41c292
bubmuoreka [JOK
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 0 0 https://m.eds00.ru/7f41c292
3 . bubnuoreka [IOK
XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 1 hitps://m.eds00.ru/7f41c292
4 bu6mmoreka [IOK
JKp3HENSATENHHOCT KISTKH 6 0 0 https://m.edsoo.ru/7f41c292
Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE bubnnorexka [JOK
5 OpTraHU3MOB 5 0 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD bu6mmoreka [IOK
6 OpPraHu3MOB 8 0 15 https://m.edsoo.ru/7f41c292
Cenexkuust oprann3MoB. OCHOBBI bubmuorexa [JOK
/ OMOTEXHOJIOTHH 3 1 0 https://m.edso0.ru/7f41c292
bubmuorexa [JOK
8 PesepaHOe Bpems 1 0 0 https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4
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11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
N/ HaumeHnoBaHue pa3aesioB U TeM (undposrre)
i nporpamMmel Beero Kontponbnbie | Ipaktuueckue —COPA30BaTEIbHEIC
padoThI padoThI pecypenl
bu6mmoreka [IOK
1 OBoMOLHOHHas Gronors 9 0 ! https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubnnorexa [HOK
7 3emiie 9 1 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHusMbl 1 OKpysKaolllas cpeia 5 0 1 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 CooO01ecTBa U YKOJIOTHYECKHUE CUCTEMBI 9 1 0 hitps://m.edsoo.ru/7f4lcc74
bu6mmoreka [IOK
5 PesepeHOe BpeMa 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2.5
IMOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoanuectBo yacos
Ne Hdara
Tema ypoka
n/n Beero KonTpoJbHbIe IIpakTnyeckue U3YYEeHUs
padoThI padoThl
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buonorus B cucreme Hayk

Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[TpakTuueckas padota Ne 1 «Mcmonp3oBanue

pa3IMYHbIX METOJOB MPU U3y4YECHUU 0.5
OMOJIOTHYECKUX 00BEKTOBY
buonoruueckue cucTemsl, TPOLIECCH U UX
U3y4eHUe
XUMHAYECKUH  COCTaB KJIETKH. Boma u
MUHEpPATbHBIE COU
benku. CoctaB u ctpoeHue 6eIKoB
depMeHThI — OUOTOTHYECKUE KaTaIUu3aTOPHI.
JlabopaTtopHnas padota Ne 1 «3yuenue
KaTaJINTUYECKOW aKTUBHOCTH (P€PMEHTOB (HA
0.5

MMpuMepe aMuJIa3bl HJIN KaTaJIa3BI)»

VYrnesoasl. JInnuasl

Hyxneunossie kucinorsl. AT®




I/ICTOpI/ISI n MECTOAbIL HU3Yy4YCHUA KJICTKH.

9 Kunerounas teopus
Knerka xak nenocrtHas )kuBasi cucrema
10
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
JlaboparopHuas pabota Ne 2 «M3yueHue
CTPOCHUS KJIETOK PACTCHUM, )KUBOTHBIX,
11 rpuOOB U OaKTepUil IO MUKPOCKOIIOM Ha 05
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
12 OOMeH BeIeCTB UM META00IN3M
13 ®dotocuHTe3. XEMOCHHTE3
14 DHepreTuyeckuii o0OMeH
JKvi3HeHHBIN MK KIeTKu. JleneHue KIeTKH.
Muto3. JlaGopatopnas pabora Ne 3
15 «HaOmronenne MuTO3a B KIETKaX KOHYHUKA 05
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOTIpEnapaTax»
16 buocunTes Oenka. Peakmus  mMaTpudHOTO
CUHTE3a
17 Tpaucnsius — OuocunTe3 Oenka




18

Hexnerounsie ¢popmbl )KU3HE —

BUPYCBI

19 ®opMBI pa3MHOKEHHUSI OPTaHU3MOB
20 Meiio3
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnogorBopenue. Jlabopartopuas pabora Ne 4
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
21 TOTOBBIX MUKPOTpErapaTax» 0.5
2 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB
23 'eneTnka — Hayka 0 HACJIEICTBEHHOCTH U
W3MEHYHBOCTH
3aKOHOMEPHOCTH HACEAOBaHUS TPU3HAKOB.
24 MonoruGpuaHOe CKpenuBaHne

25

JuruOpuaHoe CKpemuBaHue. 3aKoH
HE3aBHCHUMOT'0 HACJEAOBaHUS TPHU3HAKOB




26

CueruieHHOE HACIEJ0BaHUE PU3HAKOB.
Jlaboparopuas pabota Ne 5 «M3yuenue
PE3yIIbTaTOB MOHOTUOPHUIHOTO U
JTUTHOPHUTHOTO CKPEUTUBAHUS Y APO30(PIIIBI HA
TOTOBBIX MUKpPOIpEIapaTax»

0.5

27

T'enetuka nona. Hacneqosanue

IMPHU3HAKOB, CUCIVICHHBIX C IIOJIOM

28

W3menunBocts. Henacnencrsennas
nu3MeH4HuBOCTh. JlabopatopHas padota Ne 6.
N3yuenne Mou(pUKaMOHHON H3MEHUYNBOCTH,
IIOCTPOECHHUE BapUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

0.5

29

HacnencrBenHass "3BMEHYMBOCTb.
JlabopaTtopHas pabota Ne 7. «AHanmu3 MyTarui
y 1p030(HJIbI Ha TOTOBBIX MUKpPOIIpenapaTax»

0.5

30

I'enetuka uenoBeka

31

PeseprubIil ypok. O6006111eHIE TIO TEME
«HacnencTBeHHOCTh i I3MEHUYHUBOCTH
OpPTaHU3MOBY

32

Cenexuus Kak HayKa U MpoIiecc




MeTtonbl U NOCTHKEHUS CEJIEKUUH PACTEHUNA U

33 1
KUBOTHBIX
34 buotexHonorus kak orpacib IpOU3BOJCTBA 1
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME
11 KJIACC
Konu4yecTBo yacos
Ne Hara
1/ Tema ypoka Beero KoHTpoJibHbIE IIpakTHyeckue H3ydeHus
padoThI padoThI
1 OBONIOIUSA U METO/IBI €€ N3YYECHMUSI 1
Hcropus  pa3BuTHs  MNpeacTaBleHHE 00
2 IBOJIIOLIMH 1
3 MukposBontonus 1
[Tonmynsnus kKak >eMeHTapHas eIMHUIa BUJa U
IBOJTIOLIHH.
4 Jlaboparopnas pabora Ne 1 «CpaBHeHue 1 0.5
BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO»
c JIBuokymire cuibl  (3J€eMEHTapHble  (aKTOpBhI) 1

DBOJTIOIUHN




EcrecTBenHsblIi 0TOOp 1 €ro Gopmbl

Pe3ynbTaTe! 3BOMIOLMY:
MPHUCIIOCOOJICHHOCTD OpPTraHUu3MOB u
BHooOpazoBanue. JlabopatopHas pabora No

7 2 «Onucanue 0.5
MIPUCIIOCOOJICHHOCTH OpraHmsma u eé
OTHOCHTEIILHOTO XapaKTepay
8 HanpasieHus u myTu MaKpO3BOJIOIHH
9 HeobpaTumocTs 3BOIONINAN
Vctopust )ku3HU Ha 3eMiie U METO/IbI € U3yUCHHUSI
10
I'urmoTessl MPOUCXOXKICHHS KU3HU Ha 3eMite
11
Pa3Butue sxu3HU Ha 3eMJIe 10 IpaM U IEePHOIaM
12
OCHOBHBIE TaITbl YBOJIOIUHN PACTUTEILHOTO U
KUBOTHOTO MUpa. [IpakTrueckas padora Ne 1
«M3ydeHune UCKOMaeMbIX OCTaTKOB PaCTEHUH U
13 SKUBOTHBIX B KOJUIEKIIUAX) 0.5




COBpeMeHHaH CUCTCMA OPraHN4€CKOIro Mrupa

14
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?)
JBwxkymme cuiibl (pakTopsl) aHTPOITOTeHE3a
16
OcHOBHBIE CTaJIUU IBOJIOLIUU YETIOBEKA
17
UenoBedeckue pachl U PUPOHBIC adaNTaUN
18 YenoBeKa
PesepBHeIit ypok. O000IICHHE 11O TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE )KU3HHU HA 3eMJIe)
20 DKoJoTHs Kak HayKa
21 Cpenpl 0OUTaHMS U SKOJIOTHYECKHE
(bakTopbl
AOGuoTtndeckue HakTopsbl.
JlabopaTtopHas padota Ne 3. «Mopdonornueckne
0COOEHHOCTH PAaCTeHHH U3 pa3HbIX MECT
) oburtanusy. Jlabopatopuas padora Ne 4. 05

«BnusHUE cBeTa HAa POCT U Pa3BUTHE YEPEHKOB
KoJeyca»




23

buotnueckue hakropsl

DKOJIOTHYECKHE XapPaKTCPUCTHUKHU ITOITYJIALUHA.

[Ipaktrueckas padota Ne 2 «Iloacy€r mioTHOCTH

MOMYJISILIUIM pa3HbIX BUOB PACTCHUI

24 0.5

Coo01ecTBa OpraHM3MoOB — OHOIIEHO3
25

DKOJIOTUYECKHE CUCTEMBI
26 (?KOCHUCTEMBI)

OCHOBHBIE TIOKa3aTeIN YKOCUCTEMBI.

27 DKOJIOTHYECKHE TTHPAMUJIBL.

CsoiicTBa 3xocucreM. Cykieccust
28 IIpuponHbIE SKOCUCTEMBI
29 AHTpPOINOTreHHbIE IKOCUCTEMBI

buocdepa — rimobanbHas 3xocucTeMa 3eMiu
30

3aKOHOMEPHOCTH CYILIEeCTBOBaHUs OHochepbl
31
32 YenoseuecTBO B Onocdepe 3emin

33

CocymiecTBoBaHME MPUPOABI U YEIOBEYECTBA




PesepBHbIit YPOK. O060061IeHne TEMBbI
34 «Co0011ecTBa ¥ 3KOJIOTUIECKUE CUCTEMBD 1
OBUIEE KOJIMYECTBO YACOB I10
34 2.5

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. buoinorus (6a30Bbiii YpOBEHbB).
10 xnacc. - M.: ITpocsemenue, 2022

Kamenckuii A.JI., KpukcynoB E.A., Ilaceunuk B.B. buonorus (6a3oBbiii
ypoBeHb). 10-11 kmaccel. - M.: Jlpoda, 2019

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
1. Anacracona JL.II. O6mias 6uonorus. J{ugaktuaeckue MaTepuansl. — M.:
Bentana-I'pad, 1997.
2. bormanosa T.JI., CononoBa E.A. buonorus. CripaBoYHUK 17151
CTapIIEKIACCHUKOB U TMocTynaromux B By3bl. — M.: ACT-tipecc, 2006.
3. bonrosa 1.B. C6opHuk 3aaa4 1o o01ieit Ouonoruu ass
noctynaromux B BY3s1. — M.: Onukc 21 Bek, 2005.
4. 3axapos B.b., MamontoB C.I'., Connn HU. O6mas 6uonorus: Yueob. mis
10— 11 k. obmeoOpa3zoat. Yueb. 3aBenenunii - M.: JIpoda, 2005.

5. Puc 3., Crepubepr M. Ot kieTok k aromam: VmmrocTprupoBaHHOE BBEIEHNE

B MoOJIeKyJsipHYyto Ouonoruto: [lep ¢ anri. — M.: Mup, 1988.
6. Cyxoa T.C., Ko3znosa T.A., Conun H.W. O6mas 6uomnorus. 10 — 11 xu.:
PabGouass Terpans k yueOHuKy / nmoja pea. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. Ypoxku o6mieit 6uonoruu: [Tocodbue ms yuurens / B.M. Kopcynckas, I'.H.



Muponenko, 3.A. Mokeesa, H.M. Bep3unun. — M.: [Ipocsenienue, 1986.
8. Kpukcynos E. A., [laceunuk B. B. Oxonorus. 10 (11) knacc: Yue6. qis

obmeobOpasoBar. yuel. 3aBeieHui. S5-¢ u3., Jopad. M.: [Ipoda, 2001. —
256 ¢ 9. Peitmepc H. ®@. KpaTkuii cnoBaps Ononoruyeckux TepMuHoB: KH.
utst yautens. — 2-¢ u3fl. M.: [IpocBemenue, 1995. — 368 c.

10. Peiimepc H. @. Hauana skonoruueckux 3nanuii.M.: U3narenbcTBo

MHDITY, 1993. — 261 c.

11. Dumuknonenus niaa nereit. I'mas. Pen. B. A. Bomonun.M.: ABanra+, 2001.

— 448 c.

12. Bep3wmn H.M., Kopcynckas B.M. OOmias meroamka mpenojaBaHUs

ouosioruu. — M.: ITlpocemienue, 1986.

I ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. «Enmunas xomneknus Ludposbix OOpasoBarenbHbBIX PecypcoB» (Habop

undpoBbIX pecypcoB k yueOHukam Jinauu [Tonomapesoit M.H.) (http://school-

collection.edu.ru/).

2. www.bio.lseptember.ru— rasera «buosorus» -npuioxkenue K o «l
CEHTSIOps.

3.http://bio.1september.ru/urok/ -Matepuassl k ypoky. 4. www.bio.nature.ru —

HAay4YHbIC HOBOCTH OHOJIOTHH



4. http://ebio.ru/ - DnexTponHskIii yueOHUK «bUOTOTHS.
5. http://www.gbmt.ru/ - l'ocynapctBennbiii buonornueckuit myseit um. K. A.

TumupsaszeBa. BupTyanbHble 3KCKYpPCHH.



