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MHNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3zpaboTke mporpamMmbl M0 OHUOJOTMHM TEOPETUYECKYIO OCHOBY JJIsi ONpeiesieHUs
NOJIX0/0B K (DOPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJICpKAHUS,
pe3yibTaToB O00y4eHHs U TPeOOBaHMU K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB, TOJOXEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obmero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e 3HAUYECHUWU B TO3HAHUM KUBOW MPHUPOABI M OOECIEUEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, ONIPEIEIICHBl OCHOBHBIC (DYHKITHH IPOTPAMMBI 110
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS U pa3BUTUA, OOydaroluxcs cpeAcTBaMu YydeOHoro mpeamera «buomnorusy,
orpenenser 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpelesieHue Io
paszenaM UM TeMaM, PEKOMEHIYEeMYIO IMOCJIeOBATeIbHOCTh M3y4YeHHUs] y4eOHOro Marepuaina C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTHKA 00pa30BaTEeIbHOTO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OHONOTHMHM TaKXe YYHTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/YUeOHBIX NEHCTBUN 00yUJarOMIUXCsl IO
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHH, CBSA3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILICHUS,
NpPEJCTaBICHUNA O 3I0pPOBOM OO0pa3e KHU3HH M OCEpeKHBIM OTHOIIEHHEM K OKpYXaromen
npupoaHoii cpene. [losTomy Hapsiay ¢ H3ydyeHHUEM 00IIeOHOIOTHYECKUX TEOPHil, a TaKXKe 3HAHUN
O CTPOGHUM JKHMBBIX CHCTEM pA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX HPOTEKAIOIMX B HUX
MIPOLIECCOB B IPOrpaMMe MO OMOIOTHH YIeJIeHO BHUMAHUE UCIIOJIb30BAHUIO MTOJTYYEHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM Ui pEHICHUS TNPHUKIATHBIX 3a7ad, B TOM YHCIE: NPO(UIAKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBaHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO TMOBEICHUS B OKpYKAIOMIeH MPUPOIHON cpere,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHsl YCIOBUM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHue y O00ydYaroImuXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHe cpeiHero o0Iero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYarOIIMXCSl NPEACTABICHUNH O HAydyHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOH NpUpoAe, €€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHW3alliil W DBOJIIOLWHU, CO3MaET YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.

Bosbmioe 3HayeHwe OMOJOTHS MMEET TakKe Uil peIIeHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3aJ]1a4 CPEAHETO OOIero o0Opa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
O6uosornu obecnednBaeT ycaoBUs A (OPMUPOBAHUS HHTEIUIEKTYalIbHBIX, KOMMYHHKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETPAIluN
OMOJIOTHYECKUX 3HAHUHU C TMPEJICTaBICHUSAMHM M3 JIPYTruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3ukyu, xumun U reorpaduu. HazBaHHbIe TIOJIOXKEHUS O TpeAHa3HAYCHUH y4eOHOTO MpeaMeTra
«buonorus» coctaBuIM OCHOBY JUISl OTPE/ICTICHUS TIOJIX0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHMs, TIPEJICTABICHHOTO B IPOTPaMMe TI0 OMOJIOTHH.



OTt60p comepkanus yaeOHOro nmpeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O00y4YaromIuecs: JOJKHbBI
OCBOWTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIECH KYIbTYpBI, ONpEACISIOIIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTUUECKOU naesresbHOoCcTH. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIUSIX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OHMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUA YU4EOHOro Marepuaja B HporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
yuebHoro npeamera «buonorus» BbIIEIEHBI CIAEAYIOUINE cofepxKaTelbHble TuHuU: «buonorus
Kak Hayka. MeTopl HayyHOTro mo3HaHus», «KiteTka kak Ouonoruueckas cucremay, «OpraHusm
Kak Omoniornyeckasi cucreMay, «CucteMa U MHOrooOpas3ue OpraHu4eckoro MUpay, « IBOJIOIHS
YKUBOU MIPUPOJBD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Heab uzyuenusi yueonoro npeamera «buosorus»» Ha 6a30BoM YpoBHe — OBIIAJICHHE
00yJalOIUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIMOHAIBLHOW OpraHU3alliid J>KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B
OTHONICHUH O0BEKTOB JKMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JocTHKkeHNe LeJIM U3yueHusl ydeOHoro npeamera «buoJiorus» Ha 6a30BOM ypoBHe
o0ecrieunBaeTcs pelieHHeM CJIeAYIOIINX 32/1a4:

OCBOEHHE OOYYaIOIIMMHCS CUCTEMbl 3HAHUH O OHOJIOTHYECKHX TEOpHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBUIIaX, CIY)KallUX OCHOBOH Uisi (hOPMHpPOBAHHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHOH KapTHHE MHUpa, O METOJaX Hay4yHOTO I[O3HAHUS,
CTPOEHUH, MHOT000Opa3sMu U OCOOEHHOCTSX MHMBBIX CHCTEM PAa3HOI'O YPOBHSI OpraHU3alluH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dopmupoBanrue y 0OydarONIMXCsl MO3HABATENBHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAayYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyUEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3aINU;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIIMOHATBHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHSATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢dbopMupoBaHHE y OOy4arolUMXcs yYMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOIMYECKHUX
3HAHUM B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIOBEKOM KHBOUW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOTO OTHOLIEHUS K HEW, COOI0IEHUSI STUUECKUX HOPM MU MPOBEIECHUN
OMOJOTUYECKHUX UCCIICIOBAHMIA;

OCO3HaHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUU ISl TOBBILIEHUS] YPOBHS SKOJIOIMUECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHWUN W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
MOCJEICTBUIM CBOEH JEATENIbHOCTU IO OTHOIICHUIO K OKpY)Kalolel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIaKTHKN 3a00IeBaHUH.

B cucteme cpennero obuiero oopazoBanus «buonorusy, nzyyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

JInst u3ydeHus: OMoyIoruu Ha 0a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS
68 gacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 yaca (1 gac B Hezento).



COILEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. Buojsiorus kak Hayka.
buonorust kak Hayka. CBsi3b OuOJIOrMH C OOIIECTBEHHBIMHU, TEXHHUUYECKUMU U JIPYTHUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUpPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HayK.
MeTonbl TIO3HAHUS JKUBOW TPHPOABI (HAOIIOIEHUE, SKCIEPUMEHT, ONMHUCAHWE, H3MEpPECHHE,
KJ1accu(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00padOTKa TaHHBIX).
JdemoHcTpaumuu:
Ioptpetst: Y. apBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.
Tabnuibl U cxembl: «MeTOobl TO3HAHUS KUBOU MPUPOIBDY.
JlaGopaTopHble U NpaKkTH4YecKre padoThbi:
[TpakTuaeckass pabora Ne 1. «VMcmonp30BaHUE  pa3TUYHBIX  METOJIOB TMPU  HU3YUYCHUU
OHOJOTrNYECKIX 0OBEKTOB.
Tema 2. /KuBble cucTeMbI M X OPraHU3al M.
JKuBbie cuctembl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus Ouonorud. OTandre >KUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOIbI.
CaoiicTBa OuocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3aldyd OMOCHCTEM: MOJEKYISPHBIH,

KJICTOYHBIH, TKAHEBBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUOBOM, 3KOCHCTEMHBII
(buoreoneHOTHYECKHI ), OMOC(EPHBI.
JdemoHcTpaumnu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HNY», «YPOBHU OpPraHU3alMM KUBOW HPUPOABDY.
O6opynosanue: Mozaens MoJekysbl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMHYECKUH COCTaB KIETKU. XUMUYECKHE JIEMEHThI: MAaKPO3JIEMEHTbI, MUKPO3JIEMEHTHI. Bona
Y MUHEpaJIbHbIE BEIIECTBA.

@yHKIMH BOJbI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.
benku. CoctaB u cTpoeHue 0eaKoB. AMUHOKHCIOTBI — MOHOMepHl OesikoB. HezameHumsble u
3aMEHUMBbIE aMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPhI OSIIKOBOM MOJIEKYJIbI
(mepBUYHasL, BTOPUYHAsL, TPETUYHAs U YeTBEPTUYHASI CTPYKTYpa). XMMHUYECKHE CBOWCTBA OEIKOB.
buonoruueckue pyHKIMU OEIKOB.

depmeHThl — Ouosorndyeckue Karanuzatopel. CrTpoeHue (epMeHTa: aKTHBHBIM IIEHTD,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Buramuubl. Otmiauuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBonabl: MOHOcaxapuabl (TJIIOKO3a, pubo3a U Ae30Kcupubo3a), aucaxapujibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJUKOTeH, IeJuitoiao3a). buonornueckue ¢yHKuuu
YTJIEBOJIOB.

Jlunuasl: Tpurnuuepuapl, dpochonunuabl, crepouasl. I'uapodunbHo-THAPOPOOHBIE CBONCTBA.
buonoruueckue pynkuun aunuoB. CpaBHEHHE YTII€BOOB, OEKOB U JTUMUI0B KaK UCTOYHUKOB
DHEPIHH.

Hykneunosbie kucnorsl: JJHK u PHK. Hykieornasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenue u ¢ynxunum PHK. Bugst PHK. AT®: ctpoenue u
GyHKIHIH.

[{utonorus — Hayka o kjerke. Kiierounast Teopusi — mpumep B3aMMOAEUCTBUS uael u (HakToB B
HAyYHOM IMO3HAaHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kak mnenoctHas skuBas cucrtema. OOIIMe NPHU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MemOpaHa, mosekynsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.

Tumbl  KJIETOK:  JyKapuHoTHYeckas W mpokapuoTuueckas. (OcoOEHHOCTH  CTPOEHUs
npokapuotuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, TIJIMKOKAJIUKC, UX (QYHKIHU.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (QyHkiuu. LluromazMa u e€ OpraHoMJIBL
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Onnomem6Opanubie opranouasl kiaetku: DIIC, anmapar [onbmaku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHou/bI KJIETKH: MUTOXOHAPUH, IIacTUbL. IIporcxox1eHne MUTOXOHAPUH U IUTaCTUA. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BKirtoueHus.

SAnpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue smpa: siiepHas 000J0YKa, Kapuorwiazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEMIECTB B KIIETKE.

JMemoncTrpanun:  Iloprpetsl: A. Jleseuryk, P.T'yk, T.IlIBann, M. lllneitnen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Jlnarpammbl: «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B HEXUBOW MpUpoze», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOH IPUPOIEN.

Tabmuubt u cxemsl: «llepuonuueckas TabaMIIa XUMUYECKHX AJIEMEHTOBY, «CTPOECHUE MOJIEKYIIbI
BOnbl», «buocunres Oenka», «CrpoeHne Moiekyibl Oenka», «CTpoeHHe QepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KJIeTKn», «CTpoeHue MKUBOTHOU KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKnW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue Sapa KIETKN», «Y TIeBOABDY, «JIMImuIbI».
OOGopynioBaHMe: CBETOBOM  MHUKPOCKOI, O0OpyAOBaHHE /s IPOBEACHUS  HAOJIIOJCHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 1. «M3ydyeHue KaTaluTUYECKOH aKTUBHOCTH ()EpPMEHTOB (Ha MpUMEpe
aMUJIa3bl WIK KaTanaas3bl)y».

JlaGopatopHas pabota Ne 2. «3yueHue cTpoeHHst KJIETOK PAaCTEHHM, )KUBOTHBIX U OaKTepuil moa
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENapaTax U UX OIMHCAHUEY.

Tema 4. ' KuznegessTeJJbHOCTL KJICTKHU.

OOmen BewiecTB, WM MeTab0NIU3M. ACCUMWISLMS (IUIACTUYECKUN OOMEH) M JUCCUMMIIALUS
(oHepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOro Ipouecca meradbonusma. Ponb 3akoHOB
COXpaHEHHUs BEILIECTB U SHEPIrUU B IOHUMaHUU MeTabosIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOHBIN U reTepoTpodHbIi. Poib hepMeHTOB B 0OMEHE BelecTB U
MPEBPAILEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas U TeMHOBas (a3bl poTocuHTe3a. Peakimu GporocunTesa. I HekTuBHOCTH
¢dorocunTe3a. 3HaueHHe (QOTOCHHTE3a A KU3HM Ha 3emuie. BrnusHue ycinoBuil cpeiapl Ha
(doTocHHTE3 M CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.
XeMocHuHTe3. XeMOCHUHTE3UPYIOLIHe OakTepru. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3emJle.
OHepreTuyecknii oOMeH B KieTke. PaciienieHue BelecTB, BBIJECICHHE M aKKyMYJIMpPOBaHUE
SHEPruM B KJETKe. OTalbl 3Hepreruyeckoro obmena. I'nmukonus. bpoxkeHue u ero BHIIBIL.
Kucnoponnoe oxucienue, uiaM kjieToyHoe apixaHue. OkuciaurenbHoe (ochopuiupoBaHue.
D hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaxiun matpuunoro cunresa. I'enernueckas nnpopmanus u JJHK. Peanuszauus renernyeckoit
uH(popMalnu B KJIeTKe. [ 'eHeTH4ecKuil Ko 1 ero cBoicTBa. TpaHCKPUMIIMS — MAaTPUYHBII CUHTE3
PHK. Tpancnsiuus — 6uocuntes Oenka. Jtansl Tpancisuuu. KoaupoBanue aMuHOKUCIOT. Ponb
pubocom B OMocuHTE3€E OelKa.

Hexnerounsle gopmbl xku3Hu — BUpychl. Mctopust otkpeitusi Bupycos (. W. MiBanoBckuif).
OcoOeHHOCTH CTPOEHMSI M KM3HEHHOTO LMKIJIa BUpPycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX M Y€JIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHnoneduuura uenosexka (BUY) —
Bo30ymutens CIIM/la. OOGparHasi TpaHCKpUNIMs, peBepraza M uHTerpasa. llpodumaxTrka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

HMemonctpauuu: Iloprpersl: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxemel: «Tunel nutanus», «Metabonusm», «MHUTOXOHIAPUA», «DHEPTeTUUECKUIN
o0Men», «Xmoporutacty», «Dotocuntes», «Ctpoenue JHK», «Ctpoenne n GpyHKIMOHMpPOBaHUE
reHa», «Cunre3z Oenkay», «['eHermueckuil kom», «Bupyce», «bakrepuodarny», «CtpoeHue u
skn3HeHHBIH nukn Bupyca CIT1/{a, 6akrepuodaray, «Permmukamms JJTHK».




Ob6opynoBanue: mojenu-ammnkanuu «Y nsoenne JIHK u tpanckpunuus», «bruocunres 6emkay,
«CtpoeHnue KiIeTku», Mojienb cTpykTypsl JTHK.

Tema S. Pa3MHoOkeHHe M HHAMBH/IYaJIbHOE PA3BUTHE OPraHU3MOB.

KiteTouHbIH UK, WK )KU3HEHHBIN UK KJIeTKU. THTepdasza u mutos. [Iporecchl, mpoTekaromniye
B uHTepdaze. Perumkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenme xpomocom.
XpOMOCOMHBI Ha0Op — KapuoTwm. JMIIOMAHBIA W TaIUIOMJAHBIA XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. lluTosornueckue OCHOBBI PAa3MHOXKEHHS M HMHIMBUAYAJIbHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne kierku — muto3. Craauu murtosa. lIpouecchl, MpoUCXOASIIME HAa Pa3HBIX CTaJAMIX
MUTO3a. BHOTOrHnYecKuii CMbICT MUTO3A.

[Tporpammupyemast TuOEIb KISTKH — arlonTo3.

@opMbl pa3MHOXKEHHS OPraHU3MOB: Oecroysioe M MojoBoe. Buabl Oecrosioro pa3MHOXKEHUS:
JiefieHHe HaJlBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE JJIs1 CEIEKLIUH.
[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro.

Meiio3. Ctaguu meiosa. [Iporeccel, mpoucxoasiue Ha cTaauax mMeio3a. [loBenenue xpomocom
B Mero3e. KpoccuHrosep. bruosmornueckuil CMbICII M 3HAYEHUE MEH03a.

['amerorenes — mporecc 0O0pa3oBaHMs TMOJOBBIX KIETOK y >KUBOTHBIX. [lOJOBBIE Kene3bl:
CEMCHHHMKHU W sSMYHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CrepMaro30uj,
AilIeKIeTKa) — crepMmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS —SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTarbl
AMOPHUOHATILHOTO Pa3BUTHS y MIO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE, TaCTPYISAIMs, OPraHOTCHES.
[ToctomMOpuoHanbHOE pazBUTHE. THUMBI MOCTAIMOPHMOHANBLHOTO PA3BUTUSA: MPSAMOE, HEMPAMOE
(uumHovHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOX/IEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI  Pa3MHOKEHHUS OPTaHU3MOBY, «J/IBOWHOE OIIOJOTBOpPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTEHUI, «JleneHne KIeTku OakTepuii»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbD», «KneTouHbld HMKI», «Pernukanus
JHK», «Mutos», «Menos», «IIpssmoe u HenpsiMmoe pa3BUTHEY, «] aMETOreHe3 y MIIEKOTTUTAOIIUX
1 4yesoBekay, «OCHOBHBIE CTaJIUU OHTOTECHE3a.

OOGopynoBaHue: MUKPOCKOI,  MHKporpemnapatsl  «CHepMaTo30ubl  MJIEKOIUTAIOIIETO,
«Sliiueknerka miekonuTarouero», «Kapuoknunes B kjieTkax KOpelika Jyka», MarHUTHast MOJIENb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XxpoMoCOMBI.
JlabopaTopHbIe U NIpaKTHYeCKHe padoThI:

JlabopaTtopnast padota Ne 3. «HaGnronenne MuTo3a B KJIIeTKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax.

Jlabopatopnast pabora Ne4. «l3ydeHue CTpoOeHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Tpenmet u 3amauu reHeTHKU. VicTopust pa3BUTHs TeHETUKU. POTh ITUTOIOTHN U SMOPUOIOTHH B
CTAHOBJICHUW TEHETHKU. BKiam poCcCHMUCKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE TECHETHUKH.
Metonbl TeHETHKH (TUOPUIONOTUYECKUH, ITMTOTCHETUYECKUI, MOJIEKYISIPHO-TeHETUUECKUN).
OCHOBHBIE TEHETHYECKHE TIOHATHS. ['eHeTWueckass CHMBOJIMKA, WCIOJb3yeMas B CXeMax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs TPU3HAKOB, ycTaHOBICHHBIC ['. Mennenem. MonoruOpumaHoe
CKpelruBaHue. 3aKOH eMHO00paszus THOPHUIOB MEPBOTO MOKoJIeHHs. [IpaBuio JOMUHUPOBAHUS.
3aKkoH pacmeryieHds mnpu3HakoB. [umore3a uyucToThl TameT. [lomHoe W HemosHOE
JIOMUHUPOBaHUE.




JurubpupHoe  CKpemuBaHHe.  3aKOH  HE3aBHCHMOTO  HACJIEOBAaHUS  IPU3HAKOB.
[luToreHeTnyecKkue OCHOBBI JUTMOPUIHOIO CKpELIMBaHMS. AHAIN3UPYIOIIEE CKpELMBaHUE.
Hcnonp30BaHne aHAJIM3UPYIOIIETO CKPEIIMBAHMSI ISl ONIPEIETICHUS TEHOTHUIIA OCOOH.
CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o CUEMJICHHOMY HAaClIeJOBAHUIO
reHoB. Hapymenue cuensieHus reHoB B pe3yJibTaTe KpOCCUHIOBEpPA.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTH. | eHETUUeCKHEe KapThl.

I'eneruka mnosia. XpoMOCOMHOE ONpENelIeHue I1o0ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M TreTeporaMeTHbIE OpraHW3Mbl. HacienoBaHue IPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

M3MeHunBOCTb. Buabsl M3MEHUYMBOCTH: HEHACJICICTBEHHAs M HAcleACTBEHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XAapaKTEPUCTUKAa MOJU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuanuoHHbIi pax 1 BapuanuoHHas kpusas. Hopma peakuum npusHaka. KommdecTBeHHbBIE U
Ka4yeCTBEHHbIE MMPU3HAKU M UX HOpMa peakiun. CBoicTBa MOAU(PUKAIIMOHHON H3MEHYHBOCTH.
HacnencrBenHas, Wiy reHoTUNHUYecKast, 13MEeHYUBOCTh. KoMOnHaTHBHAS U3MEHYMBOCTb. Meilo3
U T0JIOBOM IpollecC — OCHOBa KOMOMHATUBHOM M3MEHUMBOCTH. MyTallMOHHas W3MEHYUBOCTb.
Knaccugukaius myranuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MPUYMHBI MYTalUi.
Myrarenusie (hakTOpbl. 3aKOH TOMOJIOTHYECKUX PSIAOB B HACIEICTBEHHOW M3MEeHUYMBOCTH H.
. Basuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka w4enoBexka. Kapuortun denoBeka. OCHOBHBIE METOJIBI TIE€HETHMKH 4YEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJCKYJISIPHO-
reHeTuueckuii. COBpEMEHHOE OIPENEICHUE TE€HOTHUIA: IIOJHOT€HOMHOE CEKBEHMPOBAHMUE,
TEHOTUIUpPOBaHKUE, B TOM uyucie ¢ nomoibto [1I[P-ananmmza. HacnencrBennsie 3aboseBaHus
4eJoBeKa: TeHHble OoJjie3HH, OOJIe3HM C  HACJIEACTBEHHOW MPEepacroiokKeHHOCTBIO,
XpoMOcoMHbIe ©Oone3Hu. ComaTuueckue U TIeHepaTUBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a KHU3HHU, JUATHOCTUKH, NMPO(UIAKTUKY U JICUCHHUS] T€HETUYECKUX
Oone3Hell. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMLIMHCKONW TE€HETHKU B
IPEJOTBPALICHUN U JICUEHUH FeHETHYECKUX 3a00J1eBaHU YeI0BEeKa.

Jemoncrpanum: [loptpersl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H.
B. Tumodees-Pecosckuii, H. . BaBuios.

Tabauie! 1 cxeMbl: «MOHOTMOPHUIHOE CKPEIIMBAHNUE U €T0 IIUTOIN€HETUYECKasi OCHOBAY, «3aKOH
pacuienjeHus U €ro IUTOreHeTHYecKass OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruGpuaHoe
ckpemuBanue», «lluronoruuyeckne OCHOBBI JAUTHOPUIHOTO  CKpeIIMBaHMs», «Meio3»,
«B3anMopnelicTBUe alIENIBHBIX TEHOB», «l'€HeTHyeckue KapThl PACTEHUH, JKUBOTHBIX U
yenoBeka», «l['eHeTnka monay, «3aKOHOMEPHOCTH HACJIEJI0BaHUS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka M KUBOTHBIX», «Buael wn3MeHunBocTH», «MoaudukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTalMoHHas
WU3MEHUYUBOCTbY.

O6opyoBaHue: MOAEIU-aNIUINKALUN «Monorubdpuanoe CKpELIMBaHUE, «HenomHoe
JOMUHUpOBaHuEe», «JluruOpuaHoe ckpemuBaHue», «llepekpéct XpoMocom», MHUKPOCKON H
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Teia), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

JlaGopatopHass pabora Ne 5. «M3yueHue pe3yiabTaToOB MOHOTMOPHUIHOTO M JUTHOPHIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopatopHast pabota Ne 6. «l3yueHne MOIU(PHUKAIMOHHON HW3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 myTtanuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpenapaTax.
[TpaxTrueckas padota Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.




Cenexuuss Kak Hayka U Ipolecc. 3apoKICHHE CEIeKLIUMU M JoMecTukanus. Ydenue H.
W. BaBuiioBa 0 IeHTpax MPOUCXOXKACHUS W MHOTrooOpaswsi KyJIbTYPHBIX pacTeHuil. L{eHTpsI
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.
CoBpeMeHHbIE METO/IbI CeNeKIIMHU. MaccoBbIi U MHAMBUAYAIbHBIN OTOOPHI B CENIEKIIUN PACTEHUN
U KUBOTHBIX. OIEHKa dKCTephepa. BIM3KOpPOJICTBEHHOE CKpellMBaHUE — WHOpUAMHT. Yuctas
auaus. CkpemuBaHHe YUCTBIX JHHMMA. [etepo3uc, wnu rubpuanas cuia. HepoactBeHHoe
ckpemBanue — ayrOpunuar. OtmanéHHas rubpuamzanus u e€ ycnexu. VCKyccTBEHHBIN
MyTareHe3 W IMOJIy4YeHUE IOJUIUIONAOB. JIOCTHMKEHUS CEeNeKUMH PpAaCTEHUN, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.
buorexHomoruss Kak OTpacib MPOU3BOJACTBA. ['€HHas HHXKEHepus. OTanbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas umxenepus. Knerounsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHE M JTHUecKue mpodiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.
demoncrpaumu: [Toprpersr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.
Tabmuiel 1 cxembl: kKapTa «L{eHTpbl MPOUCXOXKIEHUSI U MHOT000pa3us KyJIbTYPHBIX pacTCHUII,
«Ilopoapl  mOMamIHUX  JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtaanéHHas
rubpuan3amus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
OouorexHonorun», «Kinerounble KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).
OO6opynoBanue: MyJISDKU IJI0OZ0B U KOPHEIUIONOB AUKHUX ()OPM M KYJIBTYPHBIX COPTOB PacTECHHIA,
repOapuii «CenbCKOXO03HCTBEHHBIC PACTEHUSY.
JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:
Okckypeusi «OCHOBHBIE METOAbl W JOCTHIKEHUS CEJNEKIMM pPACTeHUH U IKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIIBITATEIbHBIH Y4YacTOK, B TEIJIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO ILIEHTPA)».

11 KIIACC

Tema 1. DBoroHOHHAA OHOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHUS DBOJIIOIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B
6uonoruu. BiusiHue 3BOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTUX HaYK.
CunerenbcTBa 3BomonuK. [laneoHTomornyeckue: Mocie10BaTebHOCT IMOSIBJICHUSI BHJIOB B
[aJICOHTOJIOTHYECKOM JeTronucu, mnepexoaHsie (opmbl. buoreorpaguyeckue: cXoacTtBo u
pasznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuyus SMOPHOHOB pa3HbIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYJIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHH3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasa Teopus Y. JlapBuna. [Ipennocbuiku BO3HMKHOBEHMs AapBUHU3MA. J[BrKyue
CHJIBI ABOJIIOIIMM BUOB 10 JlapBuHY (M30bITOYHOE pa3MHOKEHHE MPU OTPaHUUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).
Cunrernueckas teopus 3Bomonuu (CTD) u e€ 0oCHOBHbBIE TOJIOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxyme cuibl ((akTopbl) HBOJIOLMHM BUAOB B Ipupoie. MyTalMOHHBIM mpouecc u
KOMOWHATUBHAsI U3MEHYMBOCTH. [lomy siioHHbIe BOJIHBI U Apeiid reHoB. M3oms1us u Murparus.
EctectBeHHbII1 0TOOp — Hanpapisonui ¢pakTop 3Boonnn. opMbl €CTECTBEHHOTO 0TOOpa.
[Tprcnoco0aeHHOCTh OPraHW3MOB KaK pe3ynabTaT 3Bomonuu. Ilpumepsl mpucnocoGieHuit y
Opranu3MoB. ApoMOp(03bl U UAUO0ATANTALIUH.

Bun wu BunmooOpazoBanue. Kputepun Buma. OcHoBHble (OpPMBI  BHI000pA30BaHUSA:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomrorsi.  PopMbl  IBOJIONUH:  (HUIETHYECKasl, JUBEPreHTHAas, KOHBEPIreHTHasd,
napasuienpHas. HeoOpaTuMocTh 3BOMIOIHH.



[TpoucxoxaeHne OT HeCNeUMaIu3upPOBAaHHBIX NpenkoB. [Iporpeccupyromas crnenuanu3anus.
AnanTtuBHas paguanus.

Jemonctpauun: [loprperst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepiios.

Tabmuubl 1 cxembl: «Pa3BuTHe OpPraHMYECKOro MHpa Ha 3emiie», «3apoAbIN MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl 60psOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MopoAa >XKUBOTHBIX», «llomymsamumny»,
«MyTalmoHHasi U3MEHUUBOCThY», «ApoMopdo3bl», «Manoanantaunny, «OO0mas nereHepanusy,
«/IBrxyime cuisl 3Boonnn», «Kapra-cxema mapupyra nyrewmectsus Y. lapsuna», «bopbda
3a CYLECTBOBAHUEY, «IIpucrnocobseHHOCTD OpPraHHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHuey, «IKOIOIMUECKOe BUA000pa30BaHUE.

OO6opynioBaHKe: KOJJIEKIH HACEKOMBIX C Pa3JINYHBIMU TUIIAMHU OKPACKH, HA0OP IJIOJI0B U CEMSIH,
koyiekust  «lIpuMepbl 3alIMTHBIX TPUCTIOCOOJIEHUH Yy JKUBOTHBIX», Mojenb «OCHOBHBIE
HaIpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOEHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).
Buoreorpaduyeckas kapra Mupa, KoJuieKus «PopMbl COXPAaHHOCTH MCKONAEMbIX JKUBOTHBIX U
pacteHnii», monens anmuukanusa «llepekpéct xpomocom», BiaxkHble npenaparsl «Pa3zBurne
HacekoMmoro», «Pa3Butue nsarymku», Mukponpenapar «/po3zodpuna» (Hopma, myrauuu (Gpopmsl
KPBLIbEB U OKPACKH TEJa).

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHYECKOMY KPUTEPHION.
Jlaboparopuas padora Ne 2. «Onricanre MPHUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHay4dHBIE IIPENCTABICHUS O 3apOXKIECHUU KU3HUA. HaydyHble runore3sl BOSHUKHOBEHUS JKU3HU
Ha 3emse: alOuoreHe3 M TaHCHEpMUs. XHUMHYECKas HBOJIONMSA. AOWOTCHHBIM CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE IIOATBEPKICHUE XUMUYECKON
sBositony. HauanbHble Tansl 6uonorndeckoit apontonuu. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYP M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIIOLMUAL.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butue xu3HM Ha 3emiie 1o 3pam u nepuoaaM. Karapxei. Apxeiickas U IpoTepO30MCKas dPbI.
[Taneo3oiickas spa u €€ MEpHOIbI: KEeMOPUNCKHUM, OPJAOBUKCKHM, CHUIYPUMCKUN, IEBOHCKUM,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHM, MEIIOBOM.

KailiHo30iicKas 3pa U €€ Mepro/bl: 1aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.
XapakTepucTuka KJIMMaTa M TeOoJOTHYEeCKUX IpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUU
PacTUTENBLHOTO M )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 ’KUBOTHBIX. [losiBIeHue, paciser
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHn4ecKoro Mupa Kak oTpakeHHe 3BOJOLNUN. OCHOBHBIE CUCTEMATUYECKHE TPYTIIIBI
OpraHU3MOB.

OBoironus 4el0BeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTHE NpeACTaBIEHUN O MPOUCXO0KIEHUU
yesnoBeka. MeTojpl u3ydueHus aHTpornoreHeza. CxoJcTBa M paziuyus 4eIoBeKa U KUBOTHBIX.
CucreMaTH4ecKoe NOJI0KEHUE YEIOBEKa.

JBuxymiue cuibl (pakTopbl) aHTponoreHe3za. HacneacTBeHHass H3MEHUMBOCTh U €CTECTBEHHBIN
ot6op. OO1IeCTBEHHBINH 00pa3 KU3HU, U3TOTOBICHHE OPYIUIl TPy, MBIIIJICHHUE, PEUb.
OcHOBHBIE CTAaJIMU ¥ BETBH 3BOJIOIMH YEIOBEKA: aBCTpalonuTeku, YenoBek ymenslil, Yenosek
NpAMOXOJAIIMKA, YemoBek HeaHIepTanbCKuid, YenoBek pa3ymHbld. Haxonkum uckomaeMbix
OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIaCTh pacnpocTpaHeHHs, 00BEM TOJIOBHOTO Mo3ra, o0pa3
YKU3HU, OPYIUSL.

Yenoseueckne packl. OCHOBHBIC OONBIIME pachkl: €BpONEOWIHAs (eBpa3uiickas), HETpo-
aBCTpaJionJHasl  (PKBaTOpUAIbHAsA), MOHroOJouMJHAas  (a3MaTcKo-aMepuKaHckas).  YepTsl
MPUCTIOCOOIEHHOCTH IIPEJICTaBUTEIIEN YEIIOBEYECKUX PAC K YCIOBUSM CyllecTBOBaHUS. EnnHcTBO
yenoBedeckux pac. Kpurtuka pacuzma.




JMemoncrpanun: [loprpersl: @. Penu, JI. Ilactep, A. W. Onapun, C.Mumnep, I'.Opn,
Y. JlapBuH.

Tabnuubt u cxembl: «Bo3HukHOBeHUE COTHEYHON CHCTEMbI», «Pa3BuTHE OpraHuYecKoro MUpay,
«PactutenbHas kinerka», «OKuBoTHas kierkay, «llpokapmornueckas kinerka», «CoBpeMeHHas
CUCTEMA OpraHM4ecKkoro Mupa», «CpaBHEHHE AaHATOMHUYECKUX YEPT CTPOEHUS 4YEJIOBEKa U
YeJI0BEeKOOOpa3HbIX 00e3biH», «OCHOBHBIE MeCTa NaJICOHTOJIOTMYECKHX HaXOJOK IPEIKOB
COBPEMEHHOI0 4YelloBeKay, «llpeBHeuimme oan», «/pesHue moan», «llepBeie coBpeMeHHbIE
oIy, «YenoBeyecKkue pacoi».

Ob6opynoBanue: Mmysiku «IIpoucxoxxaenne yenoBekay (010CThl aBCTPATIONUTEKA, TUTEKAHTPOIIA,
HeaHJAepTaliblla, KPOMAaHbOHIIA), CICNKHU WIH HW300paKeHHs] KaMEHHbBIX OPYAUN MEpPBOOBITHOTO
YenoBeKa (KaMHH-UYOIIEPhI, pyOmia, ckpedliia), TeOXpOHOJIOTHYECKas TaONHIa, KOJUICKIUS
«DOopMBbI COXPAaHHOCTH UCKOIIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[TpakTuueckas pabora Ne 1. «l3ydeHume HCKOMAEMBIX OCTATKOB PACTCHHH M JKMBOTHBIX B
KOJUIEKLIASAX .

OKCcKypcusi «OBOIIOLMS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINM WU
KpaeBeAueCcKuil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIASA cpeaa.

DKkojorusi Kak Hayka. 3ajaud U paszesbl SKOJIOrMH. MeToJpl SKOJIOrMUECKUX HCCIEA0BaHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIlIHAs, [IOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxkonorudeckue (akropel. Knaccudukamus dKoiormdeckux (GakTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
AbGuotnueckue (BakTOpBI: CBET, TeMIiepaTypa, BiIakHOCTh. DoTtomepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JIEUCTBUIO a0noTHYeckuX (hakTopoB. buonornueckue puTMsl.

buotnyeckue QaxTopsl. Buapl OHOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XUIIHUYECTBO,
cumb6u03 u ero ¢hopmel. [Tapazutusm, Koomeparus, MyTyaan3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJIEOHUYECTBO). AMEHCAIN3M, HEUTpan3M. 3HAUYCHHE OWOTHYECKUX B3aMMOJIECHCTBHUM st
CYIIECTBOBaHMS OPraHU3MOB B IPHUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKHU NMONyIsui. OCHOBHBIE TTOKA3aTeNN MOMYJISLNN: YUCIECHHOCTb,
IUIOTHOCTb, POXKJIAa€MOCTb, CMEPTHOCTb, IPUPOCT, MUrpanus. JIuHamuka YHCIECHHOCTH
HOMYJISIMY U €€ PeryJisiusl.

HMemouncrpanuun: [Hoptpersl: A. 'ymGonear, K. @. Pynse, O. ['ekkens.

Tabmuupl u cxembl: kKapta «[Ipupogubie 30HBI 3emiuy», «Cpeabl OOWTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy30pun-Tyheabkny», «lIumessie nenuy.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Jlabopatopuast pabora Ne 3. «Mopdosornueckne 0COOEHHOCTH PACTEHUU W3 Pa3HBIX MECT
0oOUTaHUSY.

JlabopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha POCT M pa3BUTUE YEPEHKOB KOJIEYCay.
[Tpaktuyeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. Coo01ecTBa U 3K0JI0THYeCKHEe CHCTEMBbI.

Coo01ecTBO Opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUJOBasi, MPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Dkonorudeckue cucTeMbl (9kocuctemsbl). [loHsATHE 00 »dKOCHCTEeMEe U  OHOTeOIeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopot BemecTB M MOTOK PHEPrUu B 3IKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE TOKa3aTelIM SKOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPaMHJIbL: TPOJYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPEryisnus, pazsutue. CyKkieccus.
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[IpuponHblE SKOCHUCTEMBI. OJKOCHCTEMBI O03€p M peK. OKOCHCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpOIIOT€HHBIE  JKOCHCTEMBI. ATPOIKOCHCTEMBI.  YpOosKocucTeMbl. buonormueckoe
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak ¢akrop ycroitumBocTH d3KocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocepe. 'panuipl, coctaB u cTpykrypa O6mocdepsl. Kusoe
BemectBO W ero  ¢yHknuu. OcoOeHHOCTH Ouochepbl Kak rI00adbHON  IKOCHCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BelecTB 1 OMOre0XMMHUYECKHE LIUKIIBI 3JIEMEHTOB (YIiIepo/ia, a30Ta). 30HaJIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTtBo B Onochepe 3emiu. AHTPONOTCHHBbIC M3MEHEHHS B Ouocdepe. ['nmodaibHbIC
HKOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHue npupoasl U dyenoBedecTBa. CoxpaHeHue OuopazHOOOpa3usi Kak OCHOBA
ycroitunBoctd Onochepsl. OcHOBA PalMOHATIBLHOTO YIPABICHHS MIPUPOTHBIMU PECYpPCaMH U UX
ucnosb3oBaHue. JlocTHKeHHsI OMOIOIUU M OXpaHa IPUPOIbI.

JMemoncrpanumn: [Hoprpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxemsl: «Ilumesble nenu», «buoneHos: cocraB M CTpyKTypa», «lIpuponHsie
coobmiectBay, «llemn mnuraHusy, «OKoMOrMUeckas mnupamuaa», «buocdepa u UemoBeK»,
«DKOocuCTEMa UPOKOIUCTBEHHOTO JIecay, «DKOCUCTEMAa XBOMHOTO Jiecay, «broreHo3 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3IEHCTBUS Ha MNpUpOAy», «Baxuelmue
UCTOYHUKU 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BoJ», «llouBa — BaxkHeWIIas COCTaBIAIOIIAs
ouocheprr», «Daktopsl nmerpamamuu  nouB», «llapHukoBelii  dddekT»,  «DaKTOPHI
PalMOaKTUBHOTO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoma B Guochepe»,
«KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MOAEIb-alIINKALIHS «Tunuunble OMOIICHO3bI», repbapuit
«PacturenbHble  coobuiecTBa»,  Koyulekuuu — «buomenos», «Bpenurtenun  BakHEMIIMX
CENIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pACTeHUH W  IKUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM IpymmaM ojgHoro Buja, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMBIX BHIOB PACTEHUH U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOIT'MU HA BA3OBOM YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUSA
Cornacao ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHUS K pe3y/ibTaTaM OCBOSHHUS 00YyJaIOIMMHUCS

IPOTPaMM CPEIHETO O0IIET0 00pa30BaHMs: IUYHOCTHBIM, METAIIPEMETHBIM U TIPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS TIpenMeTa «bBHONOoTHs» BBIIEIEHBI
CIIEAYIOIIME  COCTAaBIIAIOIIME: OCO3HAHUE OOYYaIOIMIMMHUCSH  POCCUHCKOM  IpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIPEAEIIEHUIO,
HaJIM4Me MOTHMBALMU K OOyYeHHUIO0 OHOJIOIWH, IleJieHalpaBlIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXKIEHUI JIMYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIUINNA Pa3BUTHS
OMOJIOTYECKOT0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOINXCsl pPYKOBOJICTBOBATHCS B CBOEH
NEeSITeTbHOCTH 1IEHHOCTHO-CMBICTIOBEIMH YCTaHOBKAMH, TPUCYIIMMHU CHCTEME OMOJOTHYECKOTO
00pa30BaHus, HATMYUE KOJOTMUECKOTO MMPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH
’KM3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS Ipeamera «buonorus» mocTuraioTcs B €IMHCTBE
y4eOHOI W BOCIUTATEIBHOHN JESITeTbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHHACKIMHA
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU HEHHOCTSMHU, MPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEAECHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCITIUTaHHUsI M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MaTPUOTHU3MA,
YBKEHHS K 3aKOHY WM IPABOMOPSIKY, YEIOBEKY TPYAa W CTapIIeMy MOKOJICHHIO, B3aHMHOTO
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YBOXCHHS, OEPEeKHOT0  OTHOIIEHWS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarouen cpee.
JIM9HOCTHBIE PE3yIbTATHl OCBOCHUS yUeOHOTO npeaMera « buoorusy J0KHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHUI, COOTBETCTBYIOIIMX TPAJWIHMOHHBIM IIEHHOCTSAM POCCHUCKOro  0O0IIecTBa,
pacUIMpeHre >KU3HEHHOTO OMbITa U OMbITa JAESITEIBHOCTA B MPOIIECCE peaTnu3alui OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHON JIEATEIIbHOCTH, B TOM YUCJIE B YACTHU:
1) rpaKIaHCKOro BOCIIUTAHUS:

v' c(hOpMHPOBAHHOCTH TPAKIAHCKONW MO3HUIUHM OO0YYAIOMIErOCs KaK AKTHBHOIO H
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

v/ 0CO3HaHME CBOMX KOHCTUTYIMOHHBIX IIPaB M O0SA3aHHOCTEH, YBa)KEHHE 3aKOHA M
MPaBOIOPSIJIKA;

v/ TOTOBHOCTh K COBMECTHON TBOPYECKOM IEATEILHOCTH IPH CO3JAHMH y4eOHBIX
MPOCKTOB, pELIEHWH Yy4eOHbIX M [IO3HABATEJIbHBIX 3a]a4, BBIIOJIHECHUU
OMOJIOTHYECKHUX YKCIICPUMEHTOB;

v CII0COGHOCTH OIPENEISATh COOCTBEHHYIO MO3HMIIUIO [0 OTHOIIEHHIO K SBJICHHIM
COBPEMEHHOM JKM3HU U OOBSICHATH €€

v\ yMeHHE YYUTHIBATh B CBOUX JCHCTBHSX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOICH C pPa3HBIMH YOSKIECHUSMU, KYIbTYPHBIMH [ICHHOCTSIMH U
COLMAJILHBIM I10JI0KCHHUEM;

v TOTOBHOCTH K COTPYAHHYECTBY B IPOIECCE COBMECTHOIO BBHIMOIHEHHS YUCOHBIX,
MMO3HABATEJIBHBIX W MCCIIECOBATEIBCKUX 3aa4, YBAKHUTEIBHOI'O OTHOIICHUS K
MHEHHUIO OIMOHEHTOB MPHU OOCYXJIEHUU CIOPHBIX BOIPOCOB OHOIIOTUYECKOTO
COJIepKaHUS;

v TOTOBHOCTH K T'YMAaHHUTAPHOM M BOJOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

v' c(hOpMHPOBAHHOCTHL POCCHHUCKON IPAKIAHCKOW HIAEHTHMYHOCTH, IaTPUOTU3MA,
YBa)KE€HUS K CBOEMY HApO1y, YyBCTBA OTBETCTBEHHOCTH Tiepe PoauHoii, ropaoctu
3a CBOM Kpaii, CBOO PoauHy, CBOHN A3BIK M KYJbTYpy, NPOLUIOE U HACTOSIIECE
MHOTI'OHAIIMOHAJIBHOIO Hapoja Poccuu;

v/ LIEHHOCTHOE OTHOIIEHHE K TPHPOJHOMY HACIECIUIO W TAMSITHHKAM IIPHUPOJIBI,
JTOCTIKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

v CIOCOOHOCTB OIEHWBAThH BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBJIEHHE M PA3BUTHE
OMOJIOTUM, TIOHMMAaHUsl 3HAYCHUs OMOJOTUU B MO3HAHUU 3aKOHOB MPUPOJIBI, B
KU3HU YeJIOBEKa M COBPEMEHHOT0 O0IIIeCTBa;

v\ wupaeiiHas yOeKIEHHOCTh, TOTOBHOCTH K CiyKeHHI0O M 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HAPOa;
V" ¢c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUSI, STHYECKOTO IIOBEICHHS;
v\ CIOCOOHOCTH OIICHWBATh CHTYAallMI0 M [PUHAMATh OCO3HAHHBIE pPEIICHHMS,
OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;
OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETro;
OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOJUTENSM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHSATHUS 1IEHHOCTEH CEeMEWHOM JKM3HU B COOTBETCTBUHM C
TpaauuusiMu Hapo 0B Poccnu;
4) 3¢TeTHYECKOr0 BOCIIMTAHMS
v/ OCTETHUYECKOE OTHOINEHHE K MHpPY, BKIIOYash JCTETUKY ObITa, HAy4HOIO M
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;
v [IOHMMaHHE SMOIUOHAIBLHOTO BO3IEHCTBHS )KUBOU TIPUPOIBI M €€ IIEHHOCTH,

AN

12



v

TOTOBHOCTbL K CAMOBBIPAXKCHUIO B PpPa3HbIX BHAAX MHCKYCCTBA, CTPCMJICHUC
IMPOABJIATH KAa4€CTBa TBOp‘IeCKOﬁ JIMYHOCTH,

5) puzuueckoro  BocnuTaHusl, (OPMHUPOBAHMS  KYJBTYPHI  310pPOBbSI W
IMOLMOHAJIBHOIO 0/1aronoJIy4yus:

v

v

NOHUMAHUE U pealn3alys 37J0pOBOro u Oe30macHOro obpasa *KHU3HU (310pOBOE
NUTAaHUE, COOJIOJEHWE TMIMEHWYECKUX INpPaBW U HOpM, cOallaHCUPOBAHHBIN
PEKUM 3aHATHH M OT/AbIXA, PEryispHas (U3UYEcKass aKTUBHOCTH), OEpEekKHOTO,
OTBETCTBEHHOI'0 U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (hpU3HUEeCKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

IIOHMMaHKE LIEHHOCTH MPABUJI MHAWBUIYAIBHOTO U KOJIJIEKTUBHOTI'O O€3011aCHOTO
IIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME IMOCJIEICTBUM M HENpUATHS BpPEAHbIX MpPHUBbIYEK (yHnoTpeOsaeHus
QJIKOT0JI51, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHUS:

v
v

v

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

FOTOBHOCTh K AaKTHBHOM [IESITEIbHOCTH TEXHOJOIMYECKOM W COLMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUITMUPOBATH, MIIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHSATH TaKYIO JAESATEIbHOCTD;

WHTEpEC K pa3Iu4HbIM cdepaM MpodeccCHOHABHON eATeIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAaHHBIM BbIOOp Oyayiieil mnpodeccun U peanu30BLIBATH
COOCTBEHHBIE JKM3HEHHBIE TIaHbI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHIKEHUN
BCEH KU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUSI:

v

v

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIICHNE K IPUPOJIE KaK HCTOYHUKY KM3HU Ha
3eMJie, OCHOBE €€ CyIECTBOBaHMS;

MOBBIIEHUE YPOBHS  SKOJOTMYECKOM  KYyJIbTYphbl: IPUOOpETEHUE  OIbITa
IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX IOCIEACTBUM IS
OKpY>KaroIlen Cpeibl;

OCO3HaHME TIJI00AJBHOIO XapakTepa »HKOJOTMYECKUX NpoldieM M MyTed ux
peuieHus;

CMOCOOHOCTh MCIOJIb30BaTh MpUOOpeTaeMble MPU U3y4eHUH OMOJIOTUHU 3HAHUS U
YMEHHMSI NpU  pEUHIeHMH  [poOsieM,  CBSI3aHHBIX C  PalMOHAIbHBIM
IPUPOJIONIONB30BaHUEM  (COOIOCHHE  TpaBWJl  IOBEJACHHUS B HIPUPOE,
HaIlpaBJICHHBIX Ha COXpPAHEHUE PABHOBECHS B JKOCHCTEMaX, OXpaHy BHUJOB,
9KOCUCTEM, OHOChEpHI);

AKTHUBHOE HENPUATHE IEHCTBUN, NMPUHOCSIIMX BPEA OKPYKAKOLIEH HPUPOAHOU
cpezne, yMeHHe MPOTHO3UPOBaTh HEOJAronpUsATHbIE HKOJIOTHYECKUE TOCIEACTBUS
MPEINPUHUMAEMBIX JEHCTBUI U TPEAOTBpALIATh UX;

HaJu4ue pPa3BUTOrO0 DKOJIOTMYECKOIO MBIIIJICHUS, JKOJIOIMYECKOU KYJIbTYpHI,
OIbITa JEATEITbHOCTH JKOJIOTUYECKON HaIlpaBJICHHOCTH, yMEHUs
PYKOBOJACTBOBATbCS UMHU B II03HABATEIIbHOM, KOMMYHHUKATUBHONW U COLMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM IEATEIIBHOCTU HKOJIOTHIECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJIUKYJIBTYPHOM MHPE;
COBEPIIICHCTBOBAHUE S3BIKOBOM W YHTATEIIbCKOW KYJIbTYphl KaK CpelCTBa
B3aUMOJCHCTBUS MEXKY JIIOJIbMU U ITO3HAHUS MUDPA;

MOHUMaHue CcrnenupuKkd OHOJIOTHM KaK HayKH, OCO3HaHHS €€ polu B
(hOpMUPOBAHUH PALMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IE€IOCTHOTO
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MpeJCTaBIeHUS 00 OKpYXKAroIlleM MHpe KaK O €IUHCTBE HMPUPOIbI, YeOBEKAa U
o01iecTBa, B MO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUU MpodiemM
COXPAaHEHHUsS IPUPOJIHOTO PABHOBECHS;

v yOeXIEHHOCTh B 3HAYMMOCTH OHONOTHMH [UISI COBPEMEHHOW IMBUIH3AIMH:
o0ecriedeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE MEePCIEKTUBHBIX
OMOTEXHOJOIHH, CHOCOOHBIX pEeUIaTh pEecypcHble MpoOJIIEMBbl  pa3BUTHUS
YeJI0BEYEeCTBA, MOUCKA MyTeH BBIX0JA U3 II00ATBHBIX SKOJIOTHYECKUX TPOOIeM U
obecrieyeHuss mepexofa K  YCTOHYMBOMY  DPa3BUTHUIO,  PALUOHAIBHOMY
WCTOJB30BAHUIO MPHUPOJHBIX PECYPCOB M (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU;

v/ 3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTHYECKHUX 3HAHUM B IEJISAX MMOBBIIICHUS
o01iell KyJabTypbl, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTaBHOM yacTu
(GYHKIMOHATBHONM TPAMOTHOCTH OOYYaroUIUXcs, (POPMHPYEMOW IMpH H3YYECHUHU
OHOJIOr Y,

v TOHUMaHWE CYIIHOCTH METOJOB TIO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCHOJb30BaTh IIOJIydyaeMble 3HAHUS JUIs aHauu3a u
OOBSICHEHUS SIBIICHUI OKPYKAIOIIETO MUpPA M MPOUCXOAAIINX B HEM W3MEHEHHH,
yMEHHUE JieslaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAy4yHbIX (DAaKTOB HU
UMEIOLIUXCS JAaHHBIX C LENbI0 MOJIYYEHHsI IOCTOBEPHBIX BHIBOJIOB;

v/ COCOOHOCTh  CaMOCTOSITETIBHO HCIIOJb30BaTh OHONOTHYCCKUE 3HAHUS IS
pereHust poOJieM B pealibHBIX KU3HEHHBIX CHTYalUsX;

v 0CO3HAaHWE [EHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISAThH
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO JI€ATEIbHOCTh UHINBUIyaJIbHO U B IPYIIIE;

v TOTOBHOCTH U CIIOCOOHOCTD K HEMIPEPHIBHOMY 0Opa30BaHUIO U CAaMOOOPa30BaHHMIO,
K AaKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAHHUH IO OHOJOTMU B COOTBETCTBUU C
KHU3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUsI y4eOHOro mpeaMera «bHoiorus» BKIIOYAIOT:
3HauMMble Ui (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYyYalOIIMXCA  MEXIUCHUIUIMHAPHBIC
(MexXmpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIETOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUS,
SBJICHHE, NpOIlecC, CHCcTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIe0BaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYrHX), YHUBEPCAJIbHBIC
yueOHble JeiicTBUs (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeunBarone
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH M COLMAIBHONW KOMIIETEHIIMH OO0YJaronuxcs,
CHOCOOHOCTh oOyyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJILHOW ITPaKTHKE.
MertanpenmeTHble pe3yabTaTbl OCBOEHHUS MPOrPAMMBbI CPEIHETO OOIIEr0 00pa30BaHUs JTOJIKHBI
OTpakaTh:
Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHS:

v’ caMOCTOSITENFHO (HOPMYJIMPOBATh W aAKTYyaJIM3UPOBATh MPOOJIEMy, paccMaTpuBarh e
BCECTOPOHHE;

v\ UCMOJB30BaTh MPU OCBOCHWW 3HAHWHA MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaIu3a,
CHHTE3a, CPaBHEHUS, KI1acCU(PHUKAIMH, 0000IIeHNs), pACKPBIBATh CMBICI OMOJIOTHYECKUX
MOHATUN (BBIAEIATh MX XapaKTepHblE MPHU3HAKM, YCTAHABIMBATh CBS3M C JPYTHMMH
MOHSTUSIMH );

v/ OIpeieNaTh [N JESTENLHOCTH, 3aaBasi MapaMeTpsl W KPUTEPUH WX JOCTHKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIEISMU;

v UCIOJIB30BaTh OMOJIOTHMYECKUE MOHSTHS Uit OOBSICHEHUS (DAKTOB W SIBICHUM KHUBOM
IPUPOIB;
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v\ CTPOUTH JIOTUYECKHE pPACCYKACHHS (MHIYKTHBHBIC, JCAyKTUBHBIC, IO aHAJOTUH),
BBISBJIITh  3aKOHOMEPHOCTHM M INPOTHUBOPEUUS B  PAacCMAaTPUBAEMBIX  SIBJICHUSX,
(bopMyIHpPOBaTH BHIBOJBI U 3aKIIIOYCHUS;

v/ TPUMEHSTh CXEMHO-MOJICIbHbBIE CPEICTBA ISl PEICTABICHUS CYIIIECTBCHHBIX CBSI3eH U
OTHOIICHHWI B M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUYHI Pa3HOTro
pOJia, BBISBICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX HCTOUYHHUKAX;

v’ pa3pabaThIBaTh IUIAH PEIICHHUS MPOOIIEMBI C YYETOM aHAHM3a HMCIOIIMXCSl MATEPUATTBHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

v BHOCHTH KOPPEKTHBBI B JICATEIBHOCTH, OICHUBATH COOTBETCTBHE PE3YJbTATOB IEIISIM,
OLIEHUBATb PUCKH MTOCIIEICTBUI €A TEIbHOCTH;

v KOOpAMHHPOBATH M BBIMOJNHITE PabOTy B YCIOBHSX PEATBHOTO, BHPTYAIBHOTO U

KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HABBIKAMU Y4e€OHO-MCCIIEI0BATEIbCKON M MPOCKTHOHN IS TeIbHOCTH, HABBIKAMH

paspenieHuss npoOseM, CIOCOOHOCTbIO M T'OTOBHOCTBIO K CaMOCTOSATEIBHOMY IOHCKY

METOJIOB PELICHUsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B MIO3HAHMUS;

v/ HCIONIB30BaTh Pa3IMYHBIC BHUJBI JESITCIBHOCTH [0 MOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALUU, IPE0OPA30BAHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYyallUsX, B TOM UYHUCIIE
IPU CO3/IaHUM Y4EOHBIX M COLIMATIBbHBIX IPOEKTOB;

v (hOopMHUPOBATh HAYUYHBIN TUI MBIIIICHHS, BICTh HAYYHON TEPMUHOJIOTHEHN, KIFOUYEBBIMH
HOHATUSMH U METO/IaMU;

v’ cTaBUTh u (OPMYIUPOBATH COOCTBEHHBIC 3a1a4l B 0OPa30BaTEIbHON ICSTCIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

v’ BBIIBJISATH TPHUYMHHO-CJICACTBCHHBIC CBSI3M M AaKTyaln3WpOBaTh 3aj1ady, BBIIBHIaTh
TUIOTE3y €€ peleHMs, HaXOIUTh apryMEHThI /IS I0Ka3aTelbCTBA CBOMX YTBEPXKIEHU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

v/ aHaNM3WpPOBATh MOJYYEHHbIE B XOJE PEIICHUS 3aMaud PE3yJbTaThl, KPUTHYECKU

OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIIAITh LIE€JI€HANPABICHHBI MOMCK MEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B

pohecCHOHANBHYIO Cpey;

v\ yMeTh TEPEHOCHTh 3HAHWS B  TIO3HABATEIBHYI0 W  TPAKTHYECKYI0  O0JacTH

KU3HEJEATEIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC HJIE€W, NpeAjiaraTh OPUTMHAIBHBIE MOJIXOABI M PELICHHS, CTaBHUTh

po0JIeEMBI U 3a/1a4M, JOMYCKAIOUINe aJbTePHATUBHbIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

v\ OpPHEHTHPOBAThCS B PA3IMYHBIX HCTOYHHKAX HH(POpPMAIMU (TEKCTe y4eOHOTrO
nocoOusi, HAy4YHO-TIONMYJSIPHOW JHMTEpaTrype, OWOJIOTMYECKHX CIIOBapsX M
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHanmmu3upoBarhb
MHGOPMAIIHIO PA3IIMYHBIX BUAOB U (HOPM NpEeACTaBICHUS, KPUTUUYECKU OLIEHUBATh
e€ IOCTOBEPHOCTh ¥ HEPOTUBOPEUHUBOCTH;

v’ hOpMyITHPOBATH 3aMPOCHI U IPUMEHSTH PA3JINYHbIE METOJIBI TIPH TIOUCKE U OTOOPE
Oounosornueckoil nHpopMaIuu, HeoOXOAMMOM JIJIsT BBITIOTHEHUS YIeOHBIX 3a7a4;

v mpuobperarh  ONBIT  HCIONB30BAHUS  MH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI, COBEpPIIEHCTBOBATh KYJIbTYPY AKTUBHOT'O UCIIOJIb30BaHUS PA3IMUHbIX
ITOMCKOBBIX CHUCTEM;

v CcaMOCTOSITEILHO BEIOUPATH ONTUMATBHYIO (POPMY MTPEICTABICHHS OMOIOTHIECKOM
uHpopmanuu (cxemsl, rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U JAPYToe);

v HCIONBb30BaTh HAYYHBIN SM3BIK B KAUECTBE CPEACTBA MPU paboTe ¢ GHOIOrHYeCKO
uHpopMalKei: NIPUMEHATh XUMUYECKHe, PU3MUECKUe U MaTeMaTHUECKUE 3HAKH U
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v

CUMBOJIBI, (opMynbl, aOOpeBUATypy, HOMEHKIATypy, HCIOIb30BaThb U
peoOpa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPE/ICTBA HATJISTHOCTH;

BJIQJICTh HaBBIKAMHU PACIIO3HABAHMS M 3alIUTHl MHPOpPMALUU, WHPOPMALMOHHOM
0€30MacHOCTH JINYHOCTH.

OBJj1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH JAeiCTBHSIMH:
1) oomenmne:

v

v

OCYIIECTBISATh KOMMYHHKAIIMM BO BCeX cdepax >KU3HU, aKTHBHO y4acTBOBATh B
JIMAJIore WM JUCKYCCHU IO CYILECTBY OOCYKAaeMoi TeMbl (yMEHHE 33a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJICHUS OTHOCHUTEIBHO BBINIOJHEHUS MpeiaraeMon
3aJjaud, YYUTBIBATH MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA JPYTrUX YYaCTHUKOB
JaJIora Wi TUCKYCCUH);

pacrio3HaBaTb HeBepOaJbHble CpeACcTBa OOIIEHUs, [OHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYAIlH,
YMETb CMAr4aTh KOH(QJIMKTHI U BECTU IIEPErOBOPHI;

BJIAJIETh PA3MUYHBIMU CIIOCOOAMHU OOUICHHUS M B3AaUMOJICHCTBUS, IOHUMATH
HaMepeHMsl JPYTuX JI0/IeH, POSBIATh YBAKUTEIbHOE OTHOLICHUE K COOECEHUKY
U B KOPPEKTHOW (hopme (popMyTupOBaTh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl AeATeJbHOCTh:

v

v

MMOHMUMATh W HCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBHUIYyAJIbHOMN
paboTHI pH peleHnr OUOIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHSI TPYITIOBBIX (POPM B3aUMOICHCTBUS IIPH PEIICHUN YUeOHOH 3a1a4u;
BBIOMPATH TEMATUKY U METOIbI COBMECTHBIX JICHCTBHIA C YUETOM OOIIMX HHTEPECOB
¥ BO3MOYKHOCTEH KaXKJIOTO YICHA KOJICKTHBA,

MIPUHUMATH 1IEJTH COBMECTHOM JIESTETbHOCTH, OPraHH30BBIBATh M KOOPIMHHUPOBATH
JCUCTBHS 10 €€ JOCTHUIKEHHIO: COCTABIIATH IUIAH JICHCTBHUH, paclpeesaTh PO C
y4€TOM MHEHUH Y4aCTHHKOB, 0OCYXJIaTh PE3yJIbTaThl COBMECTHOM PabOTHI,
OIICHWBATh KA4eCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKA KOMAaHIbl B OOIIHIA
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

mpeaiaratb HOBBIC IPOCKTHI, OICHWBATh HJEU C TO3UIMH HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKON 3HAUNMOCTH;

OCYIIIECTBIISITH TO3UTUBHOE CTPATETUICCKOE IMTOBEJICHUE B PA3IMYHBIX CUTYAIUSX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUITHATUBHBIM.

OBJ1ajieHHe YHHBEPCATLHBIMHA PEryJIATHBHBIMH 1€CTBUAMM
1) camoopranu3amusi:

v

v

ANANIN

HCIIOJIL30BaTh OMOJIOTMYECKHUE 3HAHUS JUIA BBIABJICHUS HpO6J’I€M " UX PpCUICHUS B
KU3HEHHBIX M Y4€OHBIX CUTYaIUsX;

BI)I6I/IpaTI> Ha OCHOBE OMOJIOTHYECKUX 3HAHUI LECJICBBIC 1 CMBICJIOBBIC YCTAHOBKHU B
CBOMX JIEUCTBHMSIX M TOCTYNKAaX IO OTHOIICHHIO K >KMBOM MPUPOJE, CBOEMY
3I0POBBIO U 3/I0POBBI0 OKPYKAOIIHX;

CaMOCTOATENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH
poOJIeMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIEC 3a/1aUul B 00pa30oBaTeIbHOM
JEeSATEIbHOCTH U JKU3HEHHBIX CUTYyAIIUX;

CaMOCTOSATENIbHO COCTABJISATh IUIAH PEIIeHUs] MPOOJeMbl C YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOYTEHUII;

JAaBaTb OLICHKY HOBBIM CUTYyaAllUsIM;

paciupsaTh paMKH y9eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MIPUOOPETEHHBIN OTIBIT;
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v’ ¢crmoco6CTBOBaTh ()OPMHUPOBAHHIO M MPOSBICHAIO HIMPOKOW SPYIHUIIMHA B PA3HBIX
00J1acTsAX 3HAHUN, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJbTYPHBIN
YPOBEHb.
2) CAMOKOHTPOJIb:
v JaBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCHTH KOPPEKTHBBI B JESTEIBHOCTS,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
v/ BIIAJETh HABBIKAMHU ITO3HABATEIHHOM PE(IEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJbTaTOB U OCHOBaHUM,
UCTOJB30BaTh NPUEMBI pedIeKCUU IS OLEHKH CUTYalliH, BbIOOpa BEpHOIO
peuieHus;
v/ yMETb OIIEHUBATH PUCKH M CBOEBPEMEHHO MPUHUMATH PEHICHHUS [0 UX CHIKEHHUIO;
v\ NpUHAMATh MOTHBBI W apryMEHTHl JPYrHX TIIPH aHalk3e pPe3yJbTaToB
NESITENIbHOCTH;
3) npuHATHE CeOs1 U APYrUX:
MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
v\ NpUHAMATh MOTHBBI W apryMEHTHl JPYrMX [PH aHAIW3€ pPe3yJbTaTOB
NeSITENIbHOCTH;
v/ Ipu3HaBaTh CBOE MPABO M MPABO APYIUX Ha OMIMOKH;
v’ pa3BUBaTh CIIOCOOHOCTH MOHMMATh MUP C MO3UIIMH JPYrOTO YEIOBEKA.
HNPEIMETHBIE PE3YJIBTATHI
[IpenmeTHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Onosnoruu Ha 6a30BOM ypOBHE
BKIIIOUAIOT crienupuyeckue g yueOHoro npeamera «buoiorus» HaydHble 3HAHUSA, YMEHHS U
CIoco0bI nercTBuit o OCBOEHHUIO, UHTEPIIpETALNN
U IpeoOpazoBaHUIO 3HAHUMN, BUJBI JESATEILHOCTH 10 TOTYYEHUIO HOBOTO 3HAHUS U IPUMEHEHHIO
3HAaHUU B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TaKKe B PEaJbHBIX JKU3HEHHBIX CHTYalUsX,
CBSA3aHHBIX ¢ Ouojorueil. B mporpamme mpenMeTHble pe3yabTaThl MPEICTaBICHBI MO ToJam
00y4eHwusI.
Ilpeomemmnvie pes3ynomamor oceoenun yuebno2o npeomema «buonocua» ¢ 10
Kaacce 0071)CHbL Ompax camay:
v chOpMHUPOBAHHOCTh 3HAHWN O MECTE M POJU OWUOJOTHH B CHCTEME HAy9IHOTO
3HAHHUS €CTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUPAa U HAYYHOI'O MHUPOBO33PEHUS, O BKJIAAE POCCUHUCKHUX U
3apyOeXHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWOJNOTMM, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JI0OBEKa ISl pELICHMSI )KU3HEHHBIX 33/1a4;
v yMeHHE PacKpBIBATH COJEPKAHUE OHOIONYECKUX TEPMUHOB ¥ TIOHATHIL: JKU3HB,
KJIeTKa, OpraHu3M, MeTa0oau3M (OOMEH BeLIeCTB M MpPEBpallleHHE >HEPruu),
romeocras (camMoperyisius), YpOBHEBas OpraHU3AIMs IKUBBIX CHCTEM,
CaMOBOCITPOU3BEJICHUE (PENpPOAYKIHS), HACAEACTBEHHOCTh, U3MEHUUBOCTh, POCT
U pa3BUTHE;
v\ yMeHHWe wW3JaraTh OWONOrMYecKHe TeopuH (KJIETOYHAs, XPOMOCOMHasl,
MyTallMOHHAs,, LEHTpajbHas JIOTMa MOJIEKYJSIpHOM  OMOJIOTHH), 3aKOHBI
(I'. Mennens, T. Moprana, H. U. BaBunoBa) u y4enust (0 [eHTpax MHOTOOOpa3us
U IPOMCXO0XKJIEHUS KyIbTYpHBIX pacTteHuil H. 1. BaBuiosa), onpenensite rpaHUIIbI
UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;
v\ yMeHHE BJIaJIETh METOJaMHM HAYYHOTO MO3HAHWsS B OWOJIOTHMHU: HaOJIOJECHHE U
ONHMCAaHUE KUBBIX CHUCTEM, IPOLIECCOB M SIBICHMUM, OpraHU3alUs U IPOBEICHHE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBIIBM)KEHHWE  THMIIOTE3bl,  BBISABIICHUE
3aBUCUMOCTH MEXJy HCCIIEIYEeMbIMH BETUYMHAMH, OOBSICHEHUE IOJy4YEeHHBIX
PE3yNIbTaTOB, HUCIIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUI U 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU TIOJYyYEHHBIX PE3YJIbTATOB;
v yMeHHE BBIIENATH CYNIECTBEHHBIE TNPU3HAKA BUPYCOB, KIETOK IPOKAPHOT M
9YKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
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porieccoB: oOMeHa BEIECTB U MPEBPAIICHUS YHEPIUU B KIETKe, (POTOCHMHTE3A,
TUTACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIJIOZIOTBOPEHHSI, PA3MHOKEHUS, WHAWBUIYAIbHOTO pA3BUTHS OpraHU3Ma
(oHTOTEHE3);

v\ yMeHHE MPUMEHSATH IOJIyYEHHbIC 3HAHUS JUISi OOBSCHEHUS OHOJOTHYECKHX
MIPOIIECCOB W SIBIICHHM, /Il MIPUHATHUS MPAKTUYCCKUX PEIICHUH B IMOBCEIHEBHON
KHU3HH C IeJbl0 olecrieyeHus O€30MacHOCTH CBOETO 3/I0POBbSI U 370POBbS
OKPY KaIOIINX JIFOCH, COOTIOACHUSI HOPM TPAMOTHOT'O ITOBE/ICHUS B OKPY KaIOIIeH
NPUPOJHON cpene, MOHMMaHHE HEOOXOAWMOCTH HCIOIb30BaHUS JOCTHKCHHUN
COBPEMEHHOW  OWONOrMM ¥ OWOTEXHOJNOTHH Ui  PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHHS;

v yMeHHe peliaTh 3JIeMEHTAPHbIE TEHETUYECKUE 3a1a4d Ha MOHO- M JUTHOPHIHOE
CKpEUIMBaHUE, CLEIUICHHOE HACIEJ0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO
CKpEUIMBAaHUS JJIs TIPECKa3aHus HACIEIOBaHHS TPU3HAKOB Y OPraHU3MOB;

v/ yMeHHE BBIMOJIHSITE Ja00paTOPHBIC M PAKTHYECKHE PabOThI, COOJIIOIATh IIPaBUIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

v\ yMeHHMe KPUTHYECKH OIEHMBAaThb W  HMHTEPIPETHPOBATH  HWH(DOPMAIIUIO
OMOJIOTUYECKOTO COJCPKAHUsS, BKIIOYAIONIYIO T[ICEBIOHAYYHBIC 3HAHHS W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOM MH(OPMALINHU, HAYYHO-TIOIYJISIPHbIE
MaTepHualibl), STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIICOBAaHUN B OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;

v\ yMeHHe co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOMLIEHUs, 0000Imast
Ouosornyeckyro HMH(GOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO
WCIIO0JIb30BaTh TIOHSATHIHBIN ammapar OHOJIOTHH.

Ilpeomemmnvie pe3ynomamol océoenus yueonozo npeomema «buonozus» e 11

Kiacce 00J131CHbl ompasxcamsy:

v

c(OPMHPOBAHHOCTh 3HAHWUH O MECTe M POJIM OMOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYyYHOH KapTHUHBI
MHUpa W HAay4dHOTO MHPOBO33PEHUS, O BKJIAJE POCCHUCKHX W 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKA JUIsl peILICHHS
YKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHNE OMOIOTMUECKUX TEPMUHOB M TIOHSATHM: BUJI, HOMYJISAIMS,
reHo(oHM, 3BOJIOLUSA, ABUXKYILIME CHIIbI ((AaKTOPbI) 3BOJIOLUHU, MPHUCIOCOOIEHHOCTh
OpPraHu3MOB, BHJ000pa30BaHUE, HKOJIOTHYECKHE (AKTOPBI, IKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIyLEHTHI, IeNH MUTAHWs, DKOJOTMYECKas MHpaMHIa, OHOTEOIEHO3,
6uocdepa;

YMEHHE WU3jaratb OHOJOTHYecKue Teopun (dBomonnonHas Teopus Y. [lapBuHa,
CHUHTETHYECKasi TEOPHsI HBOJIIOIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IbIILIEBOI0 CXO/ICTBA
K. M. bapa, uepenoBanus riaBHbIX HampaBieHud U mytei sBomonnu A. H. Cesepiiosa,
yueHust o 6uocdepe B. U. BepHanckoro), onpenensrs IpaHUIbl UX TPUMEHHUMOCTH K
KHUBBIM CHCTEMAaM;

YMEHHUE BIJIAZIETh METOJAAMU HAY4YHOTO MO3HAHUS B OMOJOTMM: HAOIIOJACHUE U ONHMCAaHUE
JKUBBIX CHCTEM, TPOIIECCOB W SIBIICHHI, OPTaHM3alUs U TPOBEICHUE OMOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBUKEHHUE TUTIOTE3bI, BBISBICHUE 3aBUCMOCTH MEXIY HCCIEeTyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHWE TIONYYEHHBIX pPE3yJIbTaTOB, WCIIONB30BaHHBIX HAYIHBIX
NOHATHH, TEOpUH W 3aKOHOB, YMEHHE J€laTh BBIBOJBI HA OCHOBAHUHU IOJYYEHHBIX
pe3yibTaToB;

YMEHUE BBIACTATH CYIECTBEHHBIE IPU3HAKN CTPOEHUS OMOJIOTMUECKUX OOBEKTOB: BHJIOB,
MOITYJISIIIAH, TIPOAYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OMOTEOIEHO30B M IKOCHUCTEM,
O0COOCHHOCTH IIPOLECCOB: HACJIEACTBEHHOW W3MEHUMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHUs, TMPHUCIIOCOOJICHHOCTH OpPraHWU3MOB, JEHCTBUS  JKOJOTHUECKUX
(akTOpOB Ha OpraHM3MbI, MEpPeHOca BEIIECTB M MOTOKAa HSHEPIUH B DIKOCHCTEMAX,
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AQHTPOIIOTEHHBIX M3MEHEHHI B IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U
OMOre0OXMMHYECKHUX IIUKIIOB B Onocdepe;

v’ yMEHHUE NPUMEHATH MOJIyYEHHBIE 3HAHMS IS OOBICHEHUS OMOJIOTUYECKHX TPOIIECCOB U
SBIICHUM, A1 MPUHATHS MPAKTUYECKUX DPELICHUI B IMOBCEIHEBHON XH3HU C LENbIO
oOecrieueHHsT OE30MACHOCTH CBOETO 3/10pOBbS M 3/10pPOBbsl OKPYXKAlOLIUX JIIOJEH,
COONIOACHUSI HOPM TPaMOTHOTO TMOBEACHUS B OKpYXKaOIIEH NPUPOIHOU cpere,
NOHMMaHHE HEOOXOJAUMOCTH UCIOIb30BAHUS JOCTHKEHUN COBPEMEHHON OMOJIOTHH IS
paloHaIbHOrO MPUPOIONOIB30BAHUS;

v\ yMEHHE pellaTh dJIEMEHTAapHble OUOJIOTHYECKUE 3aa4d, COCTABJIATh CXEMbI MEpEHOCca
BEIIECTB U SHEPTUU B SKOcHUCTeMax (LN MUTaHUsA);

v yMEHHUE BBINOIHATH JIA0OPATOPHBIE U IPAKTUYECKHE PAOOTHI, COOIIOAAThH MPaBUIia IIPH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYI0BAHHUEM;

v\ yMEHUE KPUTHYECKH OIEHMBATh M HMHTEPIPETHPOBATH MH(OPMAIMIO OHOIOrHYECKOrO
COJIep’KaHus, BKIIIOYAIOUIYIO T[ICEBJIOHAYYHbIE 3HAHUS W3 PA3JIUYHBIX HCTOYHHKOB
(cpenctBa mMaccoBoi MH(MOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUAbI), PAaCCMATPHUBATH
ri100aabHbIe IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO;

v\ yMEHHE CO03/1aBaTh COOCTBEHHBIC IIMCHMEHHBIE M YCTHBIE COOOLIEHUs, 0000IIas
Onosornveckyro MHGOPMAIMIO W3 HECKOJIbKUX HCTOYHHUKOB, IPAMOTHO HCIIOJIB30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3ziesioB U TEM MIPOrpaMMbl KonuuecTBo yacos
/1 Bcero  KontpoinbHbie [IpakTuueckue,
paboThI nabopaTopHbIe
paboThl
1 buonorus kak Hayka 2 0 0.5
2 JKuBble cucTeMbl U UX OpraHU3aLus 1 0 0
3 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 1
4 KuzneneaTenbHOCTb KIETKH 8 1 0
5 Pa3smHOXkeHNe U HHAUBUAYAIBHOE Pa3BUTHE 3 0 1
OpPTraHU3MOB
6 HacnencrBeHHOCTE M1 U3MEHUNBOCTD 10 1 15
OpPTraHU3MOB
7 Cenexuus opranu3smMoB. OCHOBBI 2 0 0
OMOTEXHOJIOTHHI
OBUIEE KOJIMYECTBO YACOB I10 34 2 4
I[TPOIT'PAMME
Ka.]'[eHIlapHO - TEMATHYCCKOC INITAHUPOBAHHUC 110 OMOJIOTUH
10 xaace
No Haumenoeanue mem Kon Cpoxu
-60 | Ilhan | @akm Ilpumeuanue
uaco
6
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Paznen 1.buoJiorusi kak Hayka -24

1.1 buosorus B cucteme Hayk 1 4/9
1.2 Mertoapl MO3HAHUS )KUBOU MPUPOIBI. 1 12/9

Ilpakmuueckasn paooma Ne 1

«Hcnonv3oeanue pa3iuuHvix Memooos

npu u3yueHuu OUOI02UYECKUX

00beKmosy

Pa3nen 2. )KuBble cucTeMbl M HX OpraHu3anus-1q

2.1 buonorudeckue cuCTEMBI, IPOIECCH U 1 19/9

ux uzydenue. CTapToBbId KOHTPOJIb

Pa3nen 3. Xumuueckuii cocTaB M cTpoeHne KJIETKH -8 4

3.1 XUMHUYECKUN COCTAB KIIETKU. Boxa u 1 25/9

MUHEpaIbHBIC COJIH
3.2 Benku. CocTaB u crpoeHne 6eIKoB 1 2/10
3.3 depMeHTBI — OHMOJIOTHYCCKHE 1 9/10

Katanuzaropsl. Jlabopamopnaa paboma

Ne 1 «H3yuenue kamanumuueckoi

akmueHocmu hepmenmos (nHa

npumMepe amunazsl uiu Kamanazwl)»
3.4 VYrnesoasl. JIunumst 1 16/10
35 Hykneunnosbie kucinotel. AT® 1 23/10
3.6 HcTtopust 1 MeTOAbl U3yUEHUs KICTKU. 1 13/11

Kiterounas reopus
3.7 KiteTka xak nesocTHas )XuBas CUCTEMa 1 20/11
3.8 CtpoeHHe dyKapuOTHUUYECKOM KIICTKH. 1 27/11

Jlabopamopnan paooma Ne 2

«H3yuenue cmpoenus Knemoxk

pacmenuil, H#cueoOmHulx, 2pudos u

oaxmepuii n00 MUKPOCKONOM HA

20MOBbIX MUKDORPERAPAmax u ux

onucanuey

Pa3nen 4. ’KusnenesitTe JbHOCTH KJIETKH-84.

4.1 OOMeH BelecTB WM MeTad0IN3M 1 4/12
4.2 doTtocuHTE3. XEMOCHHTE3 1 11/12
4.3 DHepreTIecKkuii OOMeH 1 18/12

JKu3HeHHBIN MK KISTKU. [{enenue 1 25/12
4.4 | xnerku. Mutos. Jlabopamopnas

padboma Ne 3 «Haodntwoenue mumosa 6

K/1emKax KOHYUKA KOpeuwlKa 1yKa Ha

20M0BbIX MUKDORDENAPAMax»

buocunTe3 6enka. Peaknus marpuanoro | 1 15/1
45 | cunresa
4.6 Tpancsius — OnocuHTe3 Oenka 1 22/1

Hexknerounsie ¢popmbl )KU3HU — 1 29/1
4.7 | Bupychl
4.8 KontpoabHas padora Nel 1 5/2

Pa3znea 5. Pa3MHOKeHHe M MHAUBUIYAJbHOE PA3BUTHE OPTaHU3MOB -3 4
2.1 @DopMbI pa3MHOXKEHHSI OPTaHU3MOB 1 12/2
5.2 Meii03.00pa3oBaHue 1 pa3BUTHE 1 19/2

ITOJIOBBIX KJICTOK. Ol'[J'IOI[OTBOpCHI/IC.
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Jlabopamopnan paooma Ne 4
«H3yuenue cmpoenun nonogvix
KJ1emoK Ha 20MO08bIX
MUKponpenapamaxy

5.3

NHauBuyanpbHOE pa3BUTHE 1 26/2
OpPTaHU3MOB

Paznen 6. HacseacTBEeHHOCTh M MK3BMEHYMBOCTH OPraiu3mMon-10 4

6.1

['eHeTnka — Hayka o 1 4/3
HACJIC/ICTBEHHOCTH M M3MCHYHUBOCTH

6.2

3aKOHOMEPHOCTH HACJIEAOBAHUS 1 11/3
NpU3HAKOB. MOHOTHOpUAHOE
CKpEIIIMBAHKE

6.3

JuruOpuaHoe CKpeluBaHue. 3aKOH 1 18/3
HE3aBHCHMOT'0 HACIICJOBAHHS
IPU3HAKOB

6.4

CueruieHHOe HacjeI0BaHue Mpu3HakoB. | 1 1/4
Jlabopamopnas paooma Ne 5
«H3yuenue pezynomamos
MOHOZUOPUOHO20 U OUZUOPUOHO20
CKpeuwiueanus y opo3ohuivl Ha
20MOGHIX MUKPONPERAPAMax»

6.5

I'eneruka nmona. Hacnenosauue 1 8/4
MIPU3HAKOB, CICTJICHHBIX C MTOJIOM

6.6

HNsmenunBocts. HeHnacieacreseHHas 1 15/4
W3MEHYHUBOCTb. Jlabopamopnasn
paooma Ne 6. H3yuenue
MOOUPUKAYUOHHOU U3MEHUUBOCU,
nocmpoeHnue 6apuayUoOHH020 paoa u
GaAPUAUUOHHOU KDUBOU)

6.7

HacnencrBeHHass ”3MEHUNBOCTb. 1 22/4
Jlabopamopnan paooma Ne 7. «AHanu3
MyTalui y Jpo30(uibl Ha TOTOBBIX
MUKPOIIpEnapaTax»

6.8

I'enernka yenoBeka 1 29/4

6.9

O06001enre no TeMe 1 6/5
«HacnencTBeHHOCTh U U3MEHUYUBOCTD
OPraHU3MOBY

6.10

KoutpoabHas paGora Ne2 1 13/5

Pa3nen 7. Cenexuusi opranuzmoB. OCHOBBI

onorexHoJiornu-1 u

7.1

Cenexuus Kak HayKa M Ipoliecc. 1 20/5
MeToabl 1 JOCTHKEHUSI CEeKIINN
pacTeHHii 1 )KUBOTHBIX bruorexHonorus
KaK OTPaciib IPOU3BOJICTBA

Hror o 33

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorwus, 10 knacce/ benses JI.K., dpmvmmui .M., Ky3nenosa JI.H. u apyrue; nox pegakuuei
bensesa JI.K., deimimuia .M., Akunoneproe o6miectBo «M3natensctBo «IIpocBenienue

21




* buonorwus, 11 xnacce/ benses J1.K., bopoaun I1.M., IpiMmun .M. u apyrue; noa peaakimuei
bensesa JI.K., dpmvmuia I'.M., Akninoneproe oodmectBo «M3natensctBo «IIpocsemnienne»
METOANUYECKHUE MATEPUAJIBI IJIS YUUTEJIA
MeTtonudeckoe mocodoue
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info

http://www.darwin.museum.ru
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