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INOACHUTEJIBHAA 3AIIMCKA

IIpu pazpaboTke HporpaMMbl MO OMOJOTHHM TEOPETHYECKYI0 OCHOBY JJISI ONpPEACICHUs
MOJIX0M0B K (OPMUPOBAHMIO CcoJepx)aHUi Yy4yeOHOro mpeamera «bBHOJOTHS» COCTABUIM:
koHuentyaiabHble nojoxkeHus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COIepKaHMs,
pe3yabTaToB 00yueHHs M TpeOOBaHMU K YPOBHIO NOJATOTOBKH BBITYCKHHKOB, IMOJIOKEHHS 00
O0IIMX LEeNAX U MPUHIMIAX, XaPAKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit deneparyy, a TakKe MOJIOKEHU 0 crennduke ONOIOTHH,
e 3HAaYCHWU B IO3HAHMU S>KUBOM MPUPOJBI M O0ECHeUEHHM CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM ITOJIOKEHUSIM, OITPEIEIIEHbl OCHOBHBIE (DYHKITUH POTPAMMBI 10
Ouosioruu U e€ CTPyKTypa.

[Tporpamma no Ouosoruu AaéT MpencTaBliIeHUe O IeNsiX, 00 oOuiel crpaTeruu o0yYeHHs,
BOCIIUTAaHUST M Ppa3BUTUS OOyyalOMMXCs CcpeacTBaMu yuyeOHoro mpenmera «buomorusy,
orpeneNnseT 00sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue Io
pa3zenaM M TeMaM, PeKOMEHIYEMYIO IOCIEeI0BAaTeIbHOCTh M3yYeHHs y4eOHOro MaTepHuaia C
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3el, JIOTUKM 00pa30BaTEILHOTO IMpolecca,
BO3PAcCTHBIX 0COOEHHOCTEH 00yUaroIIXCsl.

B nmporpamme 1no OHOJOTMM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METAalpeJAMETHBIM M MPEIMETHBIM pe3yjibTataM oOydeHus B (hopMupoBaHUH
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOM EATEIIbHOCTH/YUeOHBIX AeHCTBUI 00yUaromuxcs mo
OCBOCHHIO COJIEPKAHHS OMOIOTUYECKOr0 00pa30BaHMUs.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIi ypOBEHb) peaqu30BaH MPUHIIMIT
IIPEEMCTBEHHOCTH B H3Y4YEeHUH Ouonoruy, Omarojgaps dYeMmy B HEHl mpocMaTpuBaeTCs
HaNpaBJICHHOCTh HAa Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMUPOBAHHEM E€CTECTBEHHO-HAYUHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPUEHTAIMl  JIMYHOCTH, HKOJOTUYECKOTO  MBIIUICHHS,
NPEJCTaBICHUNA O 370pOBOM oOpa3e XH3HH U OepeXHBIM OTHOIIEHHEM K OKpY’>KarolleH
npupoaHoi cpene. [loaTomy Hapsiy ¢ U3ydeHHeM 001eONOTIOTHIECKUX TEOPHIA, a TAKKe 3HAHUH
O CTPOEHHH >KMBBIX CHUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MNPOTEKAIOIUX B HHUX
MIPOIIECCOB B IIPOTpamMMe MO OMOJIOTHH yI€JIeHO BHUMaHHE MCTIOJIb30BAHUIO MTOJTyUYEHHBIX 3HAHUH
B TIOBCEHEBHOM HM3HHM JUI1 pELICHUS NPUKIATHBIX 3a]ad, B TOM 4YHCIE: NPO(UIAKTUKH
HACIIC/ICTBEHHBIX ~ 3a00JICBaHMI  YeNoBEeKa, MEAMKO-TEHETHUYECKOTO  KOHCYJIbTUPOBAHMS,
00OCHOBAHHUS PKOJIOTMYECKH IeJIeCO00Pa3HOro MOBEACHUS B OKpY’KaIOLIe MPUPOAHON cpere,
aHamM3a BIMSHUS XO3SHUCTBEHHOM MEATEIBHOCTH 4YEJIIOBEKAa Ha COCTOSIHME MPUPOIHBIX U
MCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHME BHUMAaHHs K MPHUKIATHON HampaBIEHHOCTH Y4eOHOTO
npeamera «bronorus» MpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECIICUEHHUS! YCIOBHM /ISl PEeLICHUS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJFHOTO OMOJIOrHYecKoro o0pa3oBaHus, KOTOpask MpeArnoiaraet
¢dopmupoBaHue y OOyYaroIUXCs CIIOCOOHOCTH afanTUPOBATbCI K W3MEHEHHAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

Bbuonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUsI 3aHUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (popMupoBaHHe Yy OOydalOIIMXCSl TPEACTABICHUH O HAay4YHOW KapTHHE MHpa,
pacumpsieT 1 0000IIaeT 3HaHUA O KUBOM NPUPOAE, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allM ¥ SBOJIIOLUHU, CO3MaéT YCIOBHS I TO3HAHUS 3aKOHOB >XHBOW TNPHPOJIBL,
¢dopmupoBaHUs (PYHKIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0pPOBOrO M Oe3omacHoro obpasa
KHU3HH, YIKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOLICHHUS K )KMBOM NMPHUPOJIE U YETOBEKY.

Bonbmioe 3HaueHume OWMONIOTHST HMMEET TaKXkKe JUIsl pEIIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33]a4 CPEJHEro oouero o0pa3oBaHus, couuanuzauuu odydaronmxcs. M3yuenue
Ouosioruu odbecneunBaeT ycaoBUs A7 HOPMUPOBAHMS MHTEIUIEKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX
U MHQOPMAIMOHHBIX HABBIKOB, JCTETUYECKOH KYJIBTYpbl, CHOCOOCTBYET HHTErpaAIlH
OMOJIOTMYECKUX 3HAHUHM C MPEICTaBICHUSIMHM M3 JOPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumuK U reorpaduu. HazBanHble TOJI0KEHUS O MPEIHA3HAYCHUH Y4eOHOro MpeaMera



«buonorus» coctaBUIM OCHOBY JUJIsl ONPEACITICHUS TIOJXO0I0B K OTOOPY M CTPYKTYpPHUPOBAHHIO €TI0
COJIep KaHus, IPEICTABIEHHOIO B IIPOrpaMMe 10 OUOJIOTHH.

OT10op conepxanus yueOHoro npeamera «buosnorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3ULUK KYJIbTypOCOOOPa3HOTO MOAX0/A, B COOTBETCTBUHM C KOTOPHIM OOYYaIOUIHECs JOJKHBI
OCBOMTbH 3HAHMSA M YMEHHs, 3HAUUMbIE Ui (opMUpOBaHUs OOIIEH KyJIbTYphl, ONpEACSIoNne
aJIeKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpY’KaloLled NPUPOJHON cpesne, BOCTpeOOBaHHbBIE B
MMOBCETHEBHOM KHU3HU U MPAKTUUECKON nesitenbHOCTH. Oco00e MecTo B ATOW CHCTEME 3HAaHUUN
3aHUMAIOT 3JEMEHTBHl COJCpXKaHMSA, KOTOpble CIyXaT OCHOBOW Ui (HhOPMUPOBAHHSA
NIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpPa U LEHHOCTHBIX
OPHEHTAIHSX JINYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIUH OHMOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKTypHpoBaHHE COJEpKaHUs Yy4yeOHOro MaTepuaja B TpOorpaMMe IO OHMOJIOTUH
OCYIIECTBIICHO € y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
YKUBOU IIPUPOJIBL, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKTYypE
yuebHoro npeamMera «bronorus» BbIIEICHBI CIeAyIOMUe CoepKaTenbHble TUHUU: «buoaorus
Kak Hayka. MeToJpl Hay4dHOro Nmo3HaHusm», «KieTtka kak 6uonorndeckas cucrema», «Opranusm
Kak Ouonoruyeckast cucreMay, «CrucremMa 1 MHOTOOOpazue OpraHMuecKoro MUpay, « DBOIIOIHS
KUBOH MPUPOJBD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3yuyenus yueOHoro mpeamera «buosnorus» Ha 0a30BOM YpPOBHE — OBIJIAJICHHE
00yYaroIMUMHUCS 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3alliM JKHUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne yMEHUI UCTIONb30BaTh ATH 3HAHUSA JUIsl TPAMOTHBIX JIEHCTBHIA B
OTHOIICHUN OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX POOIEeM.

JlocTiKeHne Lenu u3ydeHus ydeOHoro mnpeamera «buornorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTCs peIeHueM CIeTyIoIuX 3a1au:

- -OCBOEHHE OO0YYaroIMMHCS CHCTEMBbl 3HAHUH O OMOJOTHUYECKUX TEOpHUSX, YUCHHSX,
3aKOHaX, 3aKOHOMEpHOCTSX, THUIOTEe3aX, MpaBWIaX, CIYXXalIMX OCHOBOH It (hOpMUpPOBAHHS
NPEJCTaBICHUNA O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAayyHOrO IO3HAHHS,
CTPOCHUH, MHOT000pa3sMH M OCOOCHHOCTSAX MHBBIX CHCTEM PpA3HOTO YPOBHS OpTaHU3aAINH,
BBIJIAIOIIMXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTHH;

- (hopmupoBanue y 0Oy4aromMXcsi MO3HABATEIBHBIX, UHTEIUIEKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3IJIAJOB,
uel U MOAX0JI0B K 3yUEHHIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpTraHU3aINH;

- CTaHOBJICHHME Yy oOOydaromuxcs oOme KyJabTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH M OLIEHUBATDH SIBICHUS OKPY’KAIOIIETO MUpPA >KUBOM MPUPOABI Ha
OCHOBAHUU 3HAHUW U ONBITA, TOJYYCHHBIX IPU U3yUYCHUH OMOJIOTUH;

- (hopMupoBanue y oOydaromIMXCs YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAaHUM B TPAKTHUECKOW JEATEIHHOCTH YeNOBEKa, PAa3BUTUM COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

- BOCIIUTaHHUE YOEXAEHHOCTH B BO3MOXKHOCTH IO3HAHHS YEJIOBEKOM KHMBOH IMPHUPOIHI,
HE00X0IUMOCTH OEpEXKHOT0 OTHOILICHUS K HEH, COOIIOACHUS STHUECKUX HOPM TIPH MPOBEICHUH
OHOJIOTHMYECKUX UCCICAOBAHMIA;

- OCO3HaHHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JJIsl TIOBBILICHUS YPOBHS SKOJIOTUYECKOM
KYJBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- MPUMEHEHHUE TPUOOPETEHHBIX 3HAHUW M YMEHHM B TIOBCEIHEBHOM XU3HU IJISI OIECHKHU
MOCTICICTBUIM CBOEH JEATENbHOCTH IO OTHOIICHUIO K OKpYJXKalolled cpene, cOOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHME U COOIOACHNE Mep NMPO(PUIAKTUKH 3a00JICBaHUHA.

B cucreme cpennero obuiero odpasosanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00s3aTENbHBIM YUEOHBIM NPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOM 00JIacTH
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Jlnst u3ydyeHuss 6MoJIoruu Ha 6a30BOM ypOBHE CPEIHEro O0IIero o0pa3oBaHMs OTBOIAUTCS
68 yacos: B 10 kiacce — 34 vaca (1 gac B Hezeno), B 11 kitacce — 34 vaca (1 4ac B Hezelnio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIECTBEHHBIMH, TEXHHYECKUMHU M JIPYTHMHU
€CTeCTBEHHBIMH HayKamu, (uiocodueit, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponp Oumonoruu B
(dbopMHpPOBaHNN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CHcTeMa OMOJIOTHYECKUX HAYK.

MeToab! TO3HAHUS KUBOM NpUpOAbI (HaOII0IeHUE, SKCIIEPUMEHT, ONMCAaHUe, U3MEpEHHE,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTHYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: « MeTOoIbI TO3HAHUS JKUBOW TPUPOIBD».

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

[Ipaktuyeckass pabora Ne 1. «Mcmonp3oBaHWE pa3IMYHBIX METONOB MpPU H3YUYCHHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Kusbie cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Ouonoruu. OTanume >KHUBBIX
CUCTEM OT HEOPraHU4ECKOW IPUPOJIBI.

CpoiictBa OmocucTreM H© UX pa3HooOpazue. YPOBHHM OpraHM3alUU OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBIMA,  TKAHEBbIM,  OpPraHU3MEHHBIM,  IOIMYJSLHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKHA), OMOC(HEPHBIA.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «OCHOBHBIE TPU3HAKU KHU3HH», «YPOBHH OpraHM3allld >KUBOH
IIPUPOJBIY.

Ob6opynosanue: Moaens Monekybl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUH COCTAB KIETKU. XUMUYECKHUE IIIEMEHTBI: MAKPOIJIEMEHThI, MUKPO3JIEMEHTHI.
Bogna u MuHepanbHbIe BELLIECTBA.

@OyHKIMM BOABl U MHUHEpPAJIbHBIX BElleCTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benxu. CocraB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI 6enkoB. HesameHnmbie
U 3aMEHHUMBIC AMHHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOM
MOJIEKYJbl (IE€pBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronorndeckne GpyHKINN OETKOB.

®depmeHThl — OHonornyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctparHas  crnenuduuHocts.  Kodepmentsl. Burtammubel.  Otiauuus  (QepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBoasl: MOHOCAXapH bl (TII0K03a, pubo3a 1 1e30KCHupr003a), AucaxapHbl (caxaposa,
JAKTO3a) W Mojucaxapuibl (Kpaxmal, TJIUKOTeH, Iejuitoiio3a). buomormueckue QyHKIMH
YTJIEBOJIOB.

Jlunuasl:  Tpurauuepunsl, ¢dochonunuapl, crepounsl. [unpopunbHO-rHIPOGOOHBIE
cBoiicTBa. buonornueckue Gpynkumu munuaoB. CpaBHEHUE YTIIEBOAOB, OCIKOB M JUIMHIOB KakK
HCTOYHUKOB DHEPT M.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkumu JJHK. Crtpoenne u ¢ynkimun PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.

Mutonoruss — Hayka o kierke. KierouHas Tteopus — IpUMeEp B3aUMOJECHCTBHUS UAECH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHUS KIICTKH.

Knerka kak nenoctHas xuBas cucrema. OO0Iue NpuU3HaKy KJIETOK: 3aMKHYTasl Hapy>KHast
MemOpana, monekyisl JJHK kak reHeTHueckuii anmapar, cucteMa CUHTe3a Oelka.



Tumbel KIETOK: »JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOEHUS
npokapuoTuyeckon kieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHOMN, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maruueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ oOpraHoubL.
OnnomemOpanubie opranousl kietku: IIIC, anmapar ['onbmaku, mu3ocoMsl. [loyaBTOHOMHBIE
OpraHouAbl KIETKH: MUTOXOHIPUH, IUTacTUbL. [IporicxoxaeHne MUTOXOHIPUI U IIacTUA. Buast
wiactua. HemeMOpaHHbIE OpraHouzbl KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJIH,
PECHUUKH, KTyTUKU. DyHKINN OpraHOuA0B KIETKU. BKitoueHus.

Snpo — perynsaTopHbli eHTp KiaeTku. CTpoeHue sapa: sjaepHas 000JI0uKa, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsr: A. Jlesenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, . Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpenencHue XUMUYECKHX OJJIEMEHTOB B HEXKHMBOM  IIPUPOACY,
«PacnpeneneHrne XMuMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOJIEY.

Tabmuuer u cxemsl: «Ilepuoanyeckas TabnMIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbD», «bruocunTes Oenka», «CTpoeHne Moinekyisl 6enka», «CtpoeHue GpepmeHTta,
«Hyxneunossle kucnotel. JJHK», «Ctpoenune monekyinsl AT®», «CtpoeHne s3ykapHOTHUECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KieTKn», «CTpoeHue
IIPOKAPUOTUYECKOH KIETKW», « CTPOEHHE Apa KIETKW», « YTIEBOAB, «JIunuapy.

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYIOBaHUE MIJIsi MPOBEACHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaTbl PaCTUTEIbHBIX, KUBOTHBIX M OAaKTEPHAIBHBIX
KJIETOK.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopatopnas pabota Ne 1. «/3yyeHHe KaTaJUTUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
IIpUMEpE aMUJIa3bl WK KaTanasbl)».

JlaGopatopnass pabora Ne 2. «l3yueHuwe CTpOEHHs KIETOK pPACTEHHM, *XMBOTHBIX W
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE).

Tema 4. /KusHeaeATeJIbHOCTD KICTKH.

OOmeH BeImiecTB, WIH METa0OMu3M. AcCUMWISIIHS (IJIACTHUYECKU OOMEH) U
TUCCUMIIIALUS (SHEpreTHYecKnii 00MeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Ponb
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B MOHUMAaHUH MeTa0oIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOoGHBINA U rereporpodHblii. Pons depmeHTOB B 00MeHe
BELIECTB U NIPEBPAILLEHUHN SHEPTUU B KIIETKE.

@otocunre3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakium ¢dorocuHTE3a.
DddexTuBHOCTH PoTOCHHTE3a. 3HAUEHHE (HOTOCUHTE3a AJIs KU3HU Ha 3emIiie. Biusiaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €T0 MPOAYKTUBHOCTH Y KyJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UPYIONIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a [UIsl KU3HU Ha
3emuie.

Ouneprerndyecknii oOMeH B  KieTke. PaciieruieHue  BemIECTB, BBIICICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl YJHEPreTHuecKkoro oomMena. I nukonus. bpoxenue n
ero Buabl. KucimoponHoe okuciaeHwe, WIM  KIETOYHOE JbixaHue. OKHUCIHUTENbHOE
dochopmmupoBanne. DPPEKTUBHOCT IHEPTETHIESCKOTO OOMEHA.

Peakium marpuuyHoro cuHre3a. lenHernyeckas wunpopmamms u JHK. Peammuzanms
TCHEeTHYECKOW MH(popMalMu B KJeTKe. ['eHeTHYecKuil KoJ U ero cBoWcTBa. TpaHCKpHILus —
maTtpuunblii cuaTe3 PHK. Tpancnauus — 6uocunres Genka. Dtanbl TpaHciasainuu. Konuposanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie popmbl xku3HN — BUpychl. ctopust otkpeitust Bupycos (. 1. FiBanoBckwuii).
OCOOEHHOCTH CTPOCHHS M KM3HEHHOrO IMKJIa BHPYCOB. bakrepuodaru. bonesnu pacreHuit,



’KMBOTHBIX M YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHoneduuuta genoseka (BUY) —
Bo30yaurens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M uHTerpasa. lIpodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHHIA.

JdemMoHcTpanum:

IToprpetsr: H. K. Konpnos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmumer  u cxemsl:  «Tumel  muTanwsy, «Metabommsm»,  «MUTOXOHIPHUSY,
«OHepreTrueckuii 0oMen», «Xiopormaacty, «Dotocuntes», «Crpoenne IHK», «Ctpoenue u
dbyHKIIMOHMpOoBaHWe TeHa», «CuHTe3 Oenka», «l'eHeTmueckwii  kom», «Bupych,
«bakrepnoparn», «Ctpoenne wu xku3HeHHBId 1wk Bupyca CIIMa, ©Oakrepuodaray,
«Pemmukanmsa JTHK.

Ob6opynoBanue: monenu-ammnkanuu «Yasoenue JJHK u tpanckpunims», «bunocunres
6enka», «CTpoeHue KIeTKu», Moaenb cTpykrypsl JTHK.

Tema S. PasMHOKeHHE U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii UK, WM KU3HEHHbIM UK kKieTku. MHTepdasa m murto3. Ilpomecchl,
npoTekaromue B uHTEpdasze. Pernmukamus — peakuus marpuyHoro cunrtesa /IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuil. JIUMIOWIHBIA W TalUIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. Lluronornyeckue OCHOBBI Pa3MHOKEHHUS U WHAMBHUIYAJIbHOTO Pa3BUTHA
OpraHU3MOB.

Jlenenue knerku — Muto3. Ctaanu muto3sa. IIponeccsl, nporucxoasiue Ha pasHbIX CTaIUsIX
MHTO3a. brosIOrnueckuii CMbICI MUTO3a.

[Tporpammupyemasi rudesb KIETKH — aronTo3.

®opMbI pa3MHOXKEHHUS OPraHU3MOB: OecTiosioe U MojioBoe. Buapl 6ecronoro pa3sMHOKEHUS:
JIeNICHHE HaJlBOe, MOYKOBAHHUE OJHO- U MHOTOKIJIETOYHBIX, CIIOpPOOOpa3oBaHHE, BETETATHBHOE
pa3MHO)KeHHe. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYCHHUE ISl CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECTOI0ro.

Meiio3. Cragun Meiiosza. Ilponeccsl, npoucxoasimue Ha crtanusax Mmeiloza. [loBenenue
XpomocoM B Meio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEHO03a.

I"ameTorenes — mpouecc 00pa30BaHMS MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE jKeIe3bI:
CEeMEHHUKU M AnYHUKH. OOpa3oBaHHE M Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AWLEKIeTKa) — crepMaroreHe3 u oBoreHe3. (OcCOOEHHOCTH CTPOCHHMS SUIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOe pa3BuThe (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPUOHAIBHOTO PA3BUTHUA Y TIO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHHE, TacTPYJISALHS,
opranorenes. IlocTamMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHATBHOTO Pa3BUTHS: MPAMOE,
HenpsMoe (JIMYMHOYHOE). BiumsiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

PocTt u pazButue pacreHuil. OHTOreHe3 [IBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHU, CTaANN
pa3BUTHSL.

JdeMoHcTpanum:

TaGnuue! u cxembl: «@OpPMbI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OIIOIOTBOpEHUE Y
I[BETKOBBIX PaCTECHMI», «BeretatnBHOE pa3sMHOXKEHUE pacTeHU», «JleneHne KieTku OakTepuiiy,
«CTpoeHue MoJOBBIX KIETOK», «CTpoeHue xpomMocoMbl», «KieTtouHslii nukim», «Pernmukanus
JHK», «Muto3», «Meiio3y, «IIpsimoe u Henpsimoe pa3BUTHE», «]'aMeToreHe3 y MIIEKOIUTaOIINX
U 4€JI0BeKay, «OCHOBHBIE CTaJUM OHTOTEHE3a».

ObopynoBaHue: MUKPOCKON, MHUKporpenaparbl «CrepMaTro30ubl MIIEKOMUTAIOLIETOY,
«SIinexneTka MIEKONUTAIOIIEro», « KapnokuHes B KIeTKaxX KOpEIKa JIyKa», MarHUTHasi MOJEIIb-
anmuikanus «Jlenenue kietkm», moaens JJHK, monens meradasHolt XpOMOCOMBL.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopatopnas pabota Ne 3. «HaGmoneHne MuTo3a B KJIETKaX KOHYMKA KOPELIKa JTyKa Ha
rOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopnass pabdora Ne 4. «l3ydeHue CTpPOEHHUS TMOJIOBBIX KIETOK HAa TOTOBBIX
MHUKpOIIpernapaTax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaunm re”Hetuku. Mcropus pasButus reHetuku. Ponp nuronornu u
SMOPHOJIOTUY B CTAHOBJICHUU T'€HETUKHU. BKIax pocCcHiiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TCHETUKU. MeTonbl TEHeTHKH (THOPUAONOTUYECKHN, LUTOTCeHETHYECKUH, MOJEKYISPHO-
reHeTnyeckuil). OCHOBHbIE T€HETUUECKUE MTOHATHS. [ eHeTn4ecKkass CHMBOJIMKA, UCTIOJIb3yeMasl B
CXeMax CKpELIUBAHUM.

3aKOHOMEpPHOCTH  HACJEAOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [I.  Mennenem.
MoHorubpuHoe CKpelMBaHue. 3aK0H eMHO00pasus rTHOpUIOB NepBoro nokojeHus. [Ipasuio
JOMHUHUPOBAHUA. 3aKOH pAacLIEIUIEHUs Mpu3HaKkoB. [unore3a uucrtorel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHUE.

JiurnOpuaHoe  CKpelMBaHWE. 3aKOH HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHUECKUe OCHOBBI JUTHOPHIHOTO CKpEIIMBAHUS. AHAIM3MUPYIOILIEe CKpEIIWBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUSI TEHOTUIIA OCOOH.

CuernsieHHoe HacienoBaHue mpu3HakoB. PabGora T. Moprana 10 CLEIUIGHHOMY
HacJIe0BaHUIo reHOB. HapylieHue creruieHys reHOB B pe3yIbTaTe KpOCCUHIOBEpa.

XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH. [ eHeTn4ecKre KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEAEIEHUE 110JIa. AYyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M TreTeporaMeTHble OpraHu3Mbl. HaciienoBaHue IpU3HAKOB, CLEIJICHHBIX C
IOJIOM.

N3menunBOCTh. BBl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeACTBeHHas1. Poib cpenbl
B HEHACJIEICTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PHUKAIMOHHONW H3MEHYMBOCTH.
BapuanuoHnnslil pan v BapuanuoHHas kpusas. Hopma peakiuu npusHaka. KonnyecTBeHHbIE U
KayeCTBEHHbIC MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBenHast, Uiy reéHOTUIIMYECKAs, ©3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u TMOJIOBOM TpoIlecC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTallioHHAs
u3MeHunBOCTh. Knaccudukanuss Myrtanuii: reHHbIe, XPOMOCOMHBIE, TeHOMHBIE. YacToTa H
NpUYMHBI MyTaluid. MyTtareHHsie (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSAIOB B HACIEICTBEHHOM
n3menursocty H. 1. BaBunosa.

BresnepHas HaCc/IeICTBEHHOCTb U U3MEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuotun denoBexka. OCHOBHBIE METOABI T'€HETUKHM YEJIOBEKA:
TCHEANIOTUYECKUH, OJIM3HENOBBIM, IUTOTCHETUYECKUN, OHOXUMHUYECKUH, MOJIEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIpPEJEICHUE TEHOTHUIA: TOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ momoimipio I11[P-ananu3a. HacnencTBeHHBIE 3a0o0iieBaHUs
YyeloBeKa: TeHHble O0one3HH, OOJE3HM C  HACJIEJACTBEHHOW IPEeapacrojOKEHHOCTHIO,
XpoMocoMHbIe Oose3Hu. CoMaTHuecKue W TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIUMBI 370POBOTO 00pa3a KU3HHU, TUATHOCTUKU, TPOPHUIAKTUKU U JICYSHUS! TeHETHUECKUX
Oone3nell. MennMKO-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TEHETHKH B
NPEJOTBPALLICHUN U JICYEHUN TeHETUYECKUX 3a00JIeBaHUI YeloBeKa.

JdeMoHcTpanum:

[Moptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabnuuer u cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 IIUTOICHETHYECKask OCHOBAY,
«3aKOH pacIIeNJIEHUs] M €ro ILUTOI€HETHYECKas OCHOBa», «3aKOH YHUCTOThI TraMmeTy,
«lurnbpunnoe ckpeumBanue», «L{uTomorMuecKue OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Meito3», «B3aumoneicTBue aJlIebHBIX T€HOBY, «I eHeTnYecKkre KapThl paCTEHUM, )KUBOTHBIX U
yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACIEAOBAaHHUSA, CLEIUIEHHOIO C IOJIOMY,
«Kapuotunsl 4yenoBeka U KHBOTHBIX», «Buasl wu3MeHunmBocTm», «MoaudukannoHHas
M3MEHYMBOCThY», «HacnenoBanue pesyc-hakropay, «I'eHetuka rpynn KpoBu», «MyTalmoHHAas
U3MEHYUBOCTBY.



Ob6opynoBanue: Mopaenu-aniuiMkaun «MoHoruOpuaHOe CcKpeumBanue», «HemnomaHoe
JTOMUHHpOBaHUEY, «JluruOpuaHoe ckpemuBaHue», «llepekpéct Xpomocom», MHUKPOCKON H
MuKponpenapar «/lpozoduna» (Hopma, MmyTanuu (GopMbl KpPbUIbEB U OKPACKU Tela), repoapuii
«I"'opox moceBHOW».

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

JlaGopatopnas pabora Ne 5. «3yueHue pe3yiabTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKpELIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopatopnast pabora Ne 6. «3yueHne MOIUPHUKAIIMOHHON U3MEHYHBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Ps11a U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabGora Ne 7. «AHamM3 MyTamuii y JApo30pMiIbl Ha TOTOBBIX
MHUKpOIIpenaparaxp.

ITpaktuyeckas padora Ne 2. «CocTaBlieHHE U aHAJIN3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOTHM.

Cenexuus Kak HayKa U Mpoliecc. 3apoKIEHHUE CeNeKIUU U nomecTukanus. Yuenue H. U.
BaBuioBa 0 meHTpax NPOUCXOXKIEHUS UM MHOrooOpasusi KyJNbTypHBIX pacTeHHid. LleHTps
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CEJIEKIMU. MacCOBBIM U MHAWBUAYAIbHBIH OTOOPHI B CENEKLIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpoICTBEHHOE CKpEIIMBaHUE — UHOPUIMHT.
Yucras nuausg. CKkpeluBaHie YUCTHIX TUHUN. ['eTeposuc, unu rubpunHas cuina. Hepoactsennoe

cKkpeuiBanue — ayTOpuauHr. OtmanéHHas rubpuamsauuss U e€ ycnexu. VCKycCTBEHHBIN
MyTarcHe3 M IOJy4YEHUE MOJMIUIOUAOB. JIOCTHMXKEHUS CENEKLMM PAaCTEHUM, >XUBOTHBIX H
MHUKPOOPTraHU3MOB.

buorexHonorus kak oTpacip IpPOU3BOACTBAa. ['€HHas WHXKEHepus. ITalbl CO3AAHUSA
pexomOunanTHOW JIHK u Ttpancrenneix opranuzmoB. Kiietounas wumxenepus. Kietounble
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHuil. KiioHnpoBaHUe BBICOKONPOYKTUBHBIX
CEeNIbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U 3THYeckue mnpobiembl. MO —
TeHEeTHYECKU MOAM(DULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

IToprpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. V1BaHOB.

Tabmuuer u cxembl: kapTa «LIeHTpbI MPOUCXOXKICHUS M MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoasl ToMalIHUX KMBOTHBIX», «CoOpTa KyJbTYpHBIX pacTeHMi», «OTnanéHHas
rubpuamzanusi», «Pabotel akagemmka M. @. HWeanoBay, «[lomummougus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTyphl M KIOHMpOBaHHUE», «KOHCTpynpoBaHue M mHepeHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJSDKH IUIOJIOB U KOPHEIUIOAOB JTUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sHCTBEHHBIC PACTEHUS.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Okckypcusi « OCHOBHBIE METOJIbI U JIOCTUKEHUSI CEJICKIMU PACTeHUM U KUBOTHBIX (Ha
CENICKIIMOHHYIO CTAHLMIO, MJIEMEHHYIO ()epMy, COPTOMCIBITATENbHBI Y4YacTOK, B TEIIMYHOE
X034UCTBO, JIA0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBosIrONMOHHAsA OHOJIOTHS.

IIpennocslakyu BOSHUKHOBEHHUS 3BOIIOLMOHHOM TEOPHH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosioruu. BrusiHue SBOIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CaunerenbcTBa 3BooLUU. [laneoHTOIOrHYECKUE: TOCIEI0BATENIBHOCTD OSIBIIEHUS BUI0B
B TAJICOHTOJIOTHYECKOM JIeTomucHu, nepexoaHsie ¢opmbl. buoreorpaduueckue: CXOACTBO H
paznuune ¢payH u Grop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3jIMyusl 3MOPHUOHOB PA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTEIIbBHO-AaHATOMUYECKHE: T'OMOJIOTMYHBIE, AHAJOTUYHbBIE, PYJUMEHTapHbIE OpraHsbl,



aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHass Tteopus Y. JlapBuna. Ilpeanochuiku BO3HMKHOBEHMSI JIapBUHU3MA.
JIBIDKyIIIME CHJIBI  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpH
OrPaHUYEHHOCTH PECypCcoB, HeompeaenéHHas H3MEHUMBOCTh, OOprOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunrernueckast Teopus Bomonmn (CTD) u e€ 0OCHOBHBIE TOJIOKEHUS.

Muxkpoaontonus. [Tonynsanus kak equHUIA BU1A U 3BOJIOLUY.

JIBmkyue cuiibl ((hakTophl) IBOJIONUHM BUAOB B MpHUponae. MyTallMOHHBIN Tporecc U
KOMOWHATHBHAs H3MEHYUBOCTS. [lomynsaiimonHbIe BOIHBI U Apeii¢ reHoB. V30i1us 1 MUTpaIusl.

EcrecTBenHbIii 0oTOOp — Hampapistomuii ¢axTop sBosonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Boionuu. [Ipumepsl nmpucnocodaeHuit
y OpraHu3MoB. ApoMop(03bl U UIH0AAANITAINH.

Bun u BunmooOpazoBanue. Kputepuum Buga. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.

MakposBomronus. @opMbl 3BOMIOLUH: (puieTudeckas, AUBEPreHTHAs, KOHBEPTEHTHAs,
napaienbHas. HeoOpatumMocTs 3BoMONNN.

IIpoucxoxaeHne  OT  HECHEUMAIU3UPOBAHHBIX  IpeakoB.  [Iporpeccupyromas
cri€nyajmu3anus. AI[aHTI/IBHaSI paguanus.
JdeMoHcTpanum:

IToprpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.

TaGnuue! u cxemsl: «Pa3BuTHE OPraHUYEcKOro MUpa Ha 3emiie», «3apOoAbIIIN MO3BOHOUYHBIX
KHUBOTHBIX», «ApXxeonTepukcy», «Popmbl 60psOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroobpasue CcoOpToB pacTeHH», «MHOroo0dpasue Mopox KHUBOTHBIX», «llomymsuuny,
«MyTanoHHasi U3MEHUUBOCTEY, «ApomMopdo3by, «Maunoanantamumny», «O0mas nerenepanus,
«/IBmxymue cuibl 3Boronny», «Kapra-cxema mapmipyra nyremectsus Y. lapsunay, «boprbda
3a CYILIECTBOBaHUEY, «[IpucrnocobaeHHOCTD OpraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000Pa30BaAHHEY.

Ob6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIMHU TUIIAMH OKPACKH, HAOOp II0I0B U
ceMstH, KoJutekuus «lIpumepsl 3aUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOJeNb « OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHasE MoJieNb «CTpOeHHE FOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduyeckas kapta Mmupa, KOIEKIUS «DOpPMBI COXPAaHHOCTH MCKOMAeMbIX
JKUBOTHBIX U PAaCTECHHID», Mojenb anmummkanusa «llepexkpéct XpoMocom», BIIaKHBIE IIpernapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTHe mATYIIKM», MHUKporpenapar «Jlpozodpuna» (HOpMa,
MyTaIu# (OpMbI KPBIJILEB U OKPACKHU TETIA).

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopatopnas pabora Nel. «CpaBHeHHE BUAOB IO MOP(OJIOTHYECKOMY KPUTEPHUIO.

JlaGopatopnass pabGora Ne2. «Omnucanue TNPUCTIOCOONIEHHOCTH OpraHusMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KHU3HU HA 3emJie.

JloHay4HbIe TPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3sl BOSHUKHOBEHHUS
KU3HM Ha 3emsie: aOMOTreHe3 W TMaHCHepMHs. XUMHUYECKas 3BOJIIOLUSA. AOHOTCHHBIM CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIaHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHIE XUMUUECKON
sBoonu. HauanbHeIe sTansl Ononorndeckoii apomtonuu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHKHOBEHHE NPOTOKJIECTKHU. [lepBble KIETKM M HMX HBOJIOLHSL.
@DopMHUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie o 3paM u nepuojam. Karapxei. Apxeiickas 1 mporepo3oinckas
spsl. [Taneo3olickas spa 1 €€ nepruopl: KeMOPUHCKU, OpPJOBUKCKHNA, CHITYPUICKHIA, T€BOHCKHIHA,
KaMEHHOYTOJIbHBIN, IEPMCKHMN.



Me3so30iickast 3pa U €€ epuoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

KaiiHo30iicKas 3pa u €€ nepro/pl: 1ajgeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTUKa KJIMMara U TE0JIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl 3BOIIOLUHU
PacTUTENILHOTO M )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 )KUBOTHBIX. [losiBIeHue, paciBeT
Y BBIMMPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MuUpa Kak OTpa)K€HUE 3BOJIOLUU. OCHOBHBIE CUCTEMATHUUECKUE
IpyNIbl OPraHU3MOB.

OBonronus  4esoBeka. AHTpONOJNOrMs Kak Hayka. Pa3BuTue npencTaBiIeHMH O
IIPOUCXOXKACHUN YelloBeKa. MeTobl u3ydueHus aHTpornorenesa. CxoAcTBa U pa3jinyus 4eloBeKa
1 )KMBOTHBIX. CUCTEMATHUECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme cuisl  (pakTopbl) aHTpomoreHesa. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbII 0TO0p. OOIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUil TPya, MBILIUICHHE,
peub.

OCHOBHBIE CTaguM U BETBU 3BOJIOLUU YEJIOBEKA: ABCTPAIONUTEKH, YUelloBEeK yMeblid,
UYenosek mnpaAMmoxondmui, YenoBek HeaHaepTranbckui, YenoBek pasymublid. Haxonku
HCKOIIAaeMBIX OCTAaTKOB, BpeMs CYIIECTBOBaHHMSA, 00JACTh PAaCHpPOCTPaHEHHUs, 0OBEM TOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIUSL.

Yenoseueckne pacbl. OCHOBHBIE OONBIINE pachl: €BponeouaHas (eBpa3uiickas), HErpo-
aBCTpaJoujHas  (9KBaTOpHaJIbHAsl), MOHrojJougHass  (a3MaTCKo-aMepUKaHcKas).  YepTsl
IPUCIIOCOOTICHHOCTH MPEICTABUTENIEH YEIOBEUECKUX pac K YCIOBHM CyllecTBOBaHUsA. EAMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITacrep, A. . Onapun, C. Mumnep, I'. FOpu, Y. /{apsus.

Tabmuipe! u cxembl: «Bo3aukHOBeHNEe CONHEYHON CUCTEMBD», «Pa3BuTHE OpraHU4ecKoro
Mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «lIpokapuoTuueckas KIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHU4ecKoro mMupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOEHUS
YeJIoBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKUX HAXOHOK
IIPEAKOB COBPEMEHHOI'O 4YeloBeKay», «JlpeBHeumue mogu», «/peBHue mogu», «llepsbie
COBpPEMEHHBIE JTIOAW», «YenoBeueckne paco».

Ob6opynoBanue: Mmymsku  «lIporcxoxaenue denoBeka» (OIOCTBI  aBCTpPAJIONHTEKA,
MUTEKaHTpOIa, HeaHAepTallblla, KPOMAaHBOHIIA), CIENKU WM MU300paKCHHUsT KaMEHHBIX OpYIHi
NEPBOOBITHOTO YeNoBeKa (KaMHH-4OIIepsl, pyOuia, ckpebia), TeOXpOHOJIOrHYecKas Tabaula,
KoJuteKHs «@opMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTECHUID.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «M3yueHne uCKOMaeMbIX OCTaTKOB PAaCTEHUH U )KMBOTHBIX B
KOJUIEKLIHSX).

DKCKypcHsi «DBOJIIOIUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WU
KpaeBequeCKUil My3eil).

Tema 3. Opranu3msl 4 OKpYy:Kawoas cpeaa.

OKkojoruss Kak Hayka. 3ajayd M pasfeiibl dKOJIOTMH. MeToabl 3KOJIOrMYEeCKHX
UCCIIEI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOWTaHuS ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3IYIIHAs,  IOYBEHHa,
BHYTPHUOpPTraHU3MEHHas!.

Okonornveckue (akropel. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eiCTBUE SKOJIIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGunornueckue  (aKTOpel:  CBET, TeMIepaTypa, BIAKHOCTb.  DOTOMEPHOAMU3M.
[TpucnocobaeHus OpraHu3MoB K JIeHCTBUIO aOMOTHYECKUX (hakTOpoB. bruonornueckue puTmel.

buornueckne  Qakroppl. Buasl OMOTHUECKHMX  B3aMMOJEHCTBH:  KOHKYpPEHIIHS,
XHUITHAYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, kooneparus, MyTyaJin3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpadu3M. 3HaueHHE OMOTHYECKUX
B3aUMOJICHCTBHIA JJISl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTePUCTUKU Tomyasnud. OCHOBHBIE TIOKA3aTeldd MOIYJISALUU:
YHUCJICHHOCTb, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JIuHamuka
YHUCJICHHOCTHU TIOMYJISIIUH U €€ PEeTyJIISALIHSL.

JdemMoHcTpanum:

[Moptpetsl: A. 'ymbonbar, K. @. Pynbe, O. I'ekkerb.

Tabmuuer u cxemsl: kapra «IIpupoausie 30HbI 3eman», «Cpensl 0OUTaHNUS OPTaHU3MOBY,
«®Doronepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa YUCIEHHOCTH TOMYJISIUA
uHOy30pun-Tyhenbkm», «llumensie nenm.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 3. «Mopdoraoruueckiue 0COOEHHOCTH PAaCTEHUH U3 pa3HBIX MECT
OOUTaHUD.

JlaGopatopHnast pabota Ne 4. « BnustHue cBeTa Ha poCT M pPa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[loac4ér MIIOTHOCTH MOMYJISAIMNA Pa3HBIX BUAOB PACTCHUI.

Tema 4. CooOmecTBa U IKOJIOrHYECKHE CHCTEMBI.

CoobmecTBO  opranu3smMoB —  OuoneHo3.  CTpykTypbl  OuolieHO3a:  BHIOBa,
NPOCTpaHCTBEHHas, Tpopuueckas (nuuiesas). Bunbl-noMmuHanTel. CBs3U B OHOIIEHO3E.

DKoJorudeckne cucTeMbl (dkocuctemsbl). [loHsiTHe 00 3KOCHCTeMe W OHOTeOIeHO3E.
@OyHKIIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYIEHThI, KOHCYMEHTBI, PEAYICHTHI
KpyroBopoT BemecTB M HOTOK SHEpruM B dKocucTeMe. Tpoduueckue (MHILIEBbIE) YPOBHH
skocuctembl. [lumeBble nenu u cetu. OCHOBHBIE TIIOKa3aTeNd 3KOCHUCTEMBI: OMoMacca,
IPOAYKIHUSA. DKOJIOTMYECKHE NHpPaMHIbL: MPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJISIMS, pa3BuTue. CyKIeccHs.

IIpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WIH
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOT€HHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI. Y pOoskocucTeMbl. buonmoruueckoe u
XO3AWCTBEHHOE 3HAUCHHE arpPOIKOCHCTEM H YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OHOIOTHYECKOTrO
pa3HooOpa3ust Ha 3emie.

VYuenue B. U. Bepaaackoro o 6uoctepe. ['panuiibl, coctas u cTpykTypa ouochepst. XKusoe
BemectBO M ero (Qynkuun. OcobeHHocTn Omocepbl Kak TII0OANbHOM 3KOCHUCTEMBI.
JluHamMrueckoe paBHOBECUE B 0OpaTHas cBsi3b B Onocdepe.

KpyroBopoTsl BemeCTB W OHMOTCOXUMHUYECKHE ITUKIBI AJIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emnu. AHTponoreHHble n3MeHeHust B Ouocepe. ['mobansHbie
HKOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHuE MPUPOBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroitunBoctu Onochepsl. OcHOBa PallMOHATIBLHOTO YIPABICHHUS MPUPOJHBIMU pecypcaMu M UX
ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPO/IBL.

JdeMoHcTpanum:

IToprpetsr: A. [Ix. Tencinu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuuer u cxemsl: «[lumesbie nenu», «buoeHo3: coctaB U CTpyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuraHus», «OKomoruueckas mnupamuaa», «buocdhepa u yenoBek»,
«DKOCUCTEMA IIUPOKOIMCTBEHHOTO Jiecay, « DKOCUCTEMAa XBOMHOTO Jiecay, «buoleHo3 BooéMay,
«ArpoueHos», «IIlpumepHble aHTPOIOrE€HHBIE BO3ACHCTBUS Ha MNpupony», «BaxHeilmue
MCTOYHMKM 3arps3HEHUs] BO3JyXa M TPYHTOBBIX BoI», «llouBa — BaxkHelIIas cOCTaBISIOLIAs
ouocheprr», «Daktopsl nmerpaganuu  nouB», «llapHukoBbiii  3ddexT», «DakTOpHI
PalMoaKTUBHOTO 3arpsi3sHeHus Onocdepbl», «Obmas cTrpykrypa 6uocheps», «Pacnpocrpanenue
KU3HH B Ouocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepona B O6uocdepey,
«KpyroBopoT a3ota B mpupoje».

Ob6opynoBanue: MOAETb-aUIMKALUA « TUNIHYHBIE OHMOIIEHO3bI», repOapuii «PacTuTenbHbIe
cooOmiecTBay, Kosuekuuu «buorneHos», «BpeauTenn BaXHEWIIMX CENbCKOXO3IHCTBEHHBIX



KyJIbTyp», TepOapuu M KOJUIEKUMH pACTeHUH M KUBOTHBIX, NpPUHAAJICKAIINE K Pa3HBIM
HKOJIOTHYECKUM TpymInaM oaHoro Buaa, KpacHas kuura Poccuiickoit @enepanuu, n300pakeHUS
OXpaHsAEMBIX BUJOB PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBAHUS K pE3yJlbTaTaM OCBOCHUS
00yYaroImuMHCs MPOrpaMM CpeHEro o01ero oopa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pPE3YyJbTAaTOB OCBOEHMs Ipenmera «buonorus» BblAEIEHBI
CIICAYIOIINE  COCTAaBIIAIONIME: OCO3HAHHE OOYYaIOUIMMHUCS  POCCHHCKOM  TIpakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEIEIICHUIO,
HJIMYME MOTHMBALMM K OOY4YeHHIO OHOJIOTHMH, LEJICHANPABICHHOE pAa3BUTHUE BHYTPEHHUX
yOeXIeHHI TMYHOCTH Ha OCHOBE KJIFOYEBHIX LIEHHOCTEH M MCTOPUYECKHUX TPAIULIUN Pa3BUTHA
OMOJIOTMYECKOT0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIUXCsl pyKOBOICTBOBATHCS B CBOCH
JeSITeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMH yCTaHOBKaMM, MPUCYIIMMHU CHCTEME OHMOJOTHYECKOTO
o0pa3zoBaHMs, HATMYUE 3KOJIOTMYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIENTU U CTPOUTH
KU3HEHHBIE TUIaHBI.

JInuHOCTHBIE pE3ysIbTAaThl OCBOEHUS IpeaMera «bHOJOrus» IOCTUTAOTCSI B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JESTEIBHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUHCKUMH
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U 1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IIPUHSATBIMU B
o0IIecTBe MpaBWJIaMH M HOPMaMHU MOBEACHHS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIMTaHMUsI U CaMOPA3BUTHsI, Pa3BUTHsI BHYTPEHHEH NO3MIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHUS K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa U CTapLIEMy IOKOJIEHHIO, B3aUMHOIO
YBOXKEHUS, OEpEKHOr0  OTHOWIEHUS K  KyJbTYpHOMY  HAacIE€OUI0 U TPaJuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon denepannu, MpUPOAE U OKPYKAIOLIEH cpee.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeaMera «bruomorus» JomKHBI OTpaxarhb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHUEHTAlUMi, IIO3UTUBHBIX BHYTPEHHHX
yOeXIeHHH, COOTBETCTBYIOIIUMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOILECTBa,
paciIMpeH’e >KU3HEHHOTO OIbITa M ONBITA JEATEIBHOCTH B IMPOLIECCE PEAIN3ALlMA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOTr0 BOCIUTAHMSA:

- cOopMHPOBAHHOCTh TPAKIAHCKOM MO3MLIMK OOy4alomerocs KakK akTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBa;

- OCO3HAHHE CBOUX KOHCTHUTYIMOHHBIX IpaB M OOSI3aHHOCTEW, yBa)KCHHE 3aKOHA U
IIPABOIIOPSIIIKA;

- TOTOBHOCTb K COBMECTHOU TBOPUECKOM JESITEIBHOCTH MIPU CO3IaHUH YUEOHBIX POEKTOB,
peleHnH yuyeOHbIX U M03HABATEIbHBIX 3a71a4, BHIIOJHEHUH OMOJIOTHUECKUX YKCIIEPUMEHTOB;

- CIOCOOHOCTH OMpENeisITh COOCTBEHHYIO TO3HIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

- yMEHHE YYHUTHIBAaTh B CBOHMX JEHCTBHSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HBIMH yOSKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLIUAIBHBIM
II0JIO’KEHUEM;

- TOTOBHOCTh K COTPYJHHYECTBY B IIPOI[ECCE COBMECTHOTO BBIMOJIHEHUS YUYEOHBIX,
[IO3HABATENIbHBIX M HCCIIEIOBATEIbCKUX 3a/ad, YBa)KUTEIBHOI'O OTHOIIEHUS K MHEHUIO
OIMIOHEHTOB MPU OOCYXIEHUH CITIOPHBIX BOIPOCOB OHOIOTHYECKOTO COICPIKAHMS;



- TOTOBHOCTb K TYMaHHUTApHOM U BOJOHTEPCKOM NEATEIBHOCTH;

2) IaTPpHOTHYECKOI0 BOCIIUTAHMS:

- cOPMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTHU Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYPY, IPOIIJIOE ¥ HACTOSAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOILIEHWE K MPUPOAHOMY HACIEAMIO W NaMATHUKAM IPUPOJBL,
JNOCTHKEHMIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE;

- CIIOCOOHOCTHh OLIEHMBATh BKJIAJ POCCHUCKHUX YYEHBIX B CTAHOBIIEHHME M Pa3BUTHE
OuO0JIOTHH, TIOHUMAHUS 3HAYCHHsI OMOJIOTMY B TIO3HAHUH 3aKOHOB IPUPO/IBI, B )KU3HU YeJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

- uaeiHas yoex 1EHHOCTh, TOTOBHOCTH K CITYKEHHUIO0 U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIITUTAHMS

- OCO3HAaHME yXOBHBIX LIECHHOCTEW POCCUICKOIO HApOa;

- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO IOBEICHHUS;

- CLIOCOOHOCTB OLICHMBATh CUTYALUIO0 U IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

- OCO3HAHME JMYHOTO BKJIa/1a B TIOCTPOCHUE YCTOWYHMBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIUTENSM, CO3JaHMI0 CEMbBH Ha OCHOBE
OCO3HAHHOT'O NPHUHATHS LIEHHOCTEH CEMEWHOM XM3HU B COOTBETCTBHUU C TPAAMLIMIMH HAPOJOB
Poccuu;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

- HCTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

- IOHUMAaHHUE YMOLMOHAIBHOIO BO3ICUCTBUS JKUBOM IPUPOJIBI U €€ LIEHHOCTH;

- TOTOBHOCTh K CaMOBBIP&KEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIIEHUE IPOSBIATH
KauecTBa TBOPUYECKOW JIMUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHHMS  KYJBTYPbl 310POBbS U
3MOLMOHAJILHOIO 0JIArONOTyYHs:

- IOHMMaHUE U peasn3alus 370pOBOro 1 6e30macHoro odpasa KU3HU (3A0POBOE MUTAHMUE,
COOJIIO/ICHNE TUTUEHUYECKUX TMPABWI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHUH U OTIbIXA,
peryisipHas (uU3MUECKash aKTUBHOCTH), OEpPEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

- TMOHMMAaHHWE LEHHOCTH IMpPaBHJ HMHIUBUAYAJBbHOIO M KOJUIEKTUBHOTO 0€3011acHOTO
MIOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

- OCO3HAHHME MOCJEICTBUM W HENPHUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUs alKoros,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

- TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

- TOTOBHOCTh K aKTHBHOM JEATEIIBHOCTH TEXHOJOTHMYECKOM U  COLHAIBHOUN
HaNpaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO BBITIOJIHSTH
TaKyIO J€STEbHOCTD;

- MHTEpEeC K Pa3nYHbIM cepam MpodecCHOHATBHOMN 1eATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH
KHU3HU;

7) 3K0JI0rMYeCKOr0 BOCTIUTAHMSI:

- OKOJIOTUYECKH L1eJIeco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emue,
OCHOBE €€ CYILECTBOBAHMS;

- TIOBBILICHHWE YPOBHS JKOJIOTUYECKOH KYJIbTYpbI: MPUOOPETEHHE OMbITAa IJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOYHBIX MOCJEACTBUN AJIs1 OKPYXKAIOIIEeH Cpenbl;



- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOJIeM U MyTeH UX pereHus;

- CIIOCOOHOCTD UCHOJIB30BATh MPUOOpETaeMble IPU N3YUYEHUH OMOJIOTHH 3HAHUS U YMEHUS
IPU PEIICHUU TMPOoOJieM, CBA3aHHBIX C PAMOHAIBHBIM HPUPOAONOIH30BAHUEM (COONIO/ICHHE
IIpaBWJI IOBEJIEHUS B MPUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B 3KOCHUCTEMAX,
OXpaHy BUIOB, 3KOCUCTEM, Ouochepsl);

- AKTUBHOE€ HENpPUATHE AECHUCTBUM, MPUHOCAIIMX BPEH OKPYXkAOIIEH MPUPOAHOU Cpene,
YMEHHUE TMPOTHO3MPOBATH HEOIArONPHUATHBIC SKOJIOTUYECKUE MOCIEICTBHUS MPEANPHHUMACMBIX
JNEUCTBUN U NIPEAOTBPAILATh UX;

- HaJWYME Pa3BUTOIO SKOJIOTMYECKOI'O MBIIIIEHUS, 3KOJOTMYECKOW KYJIBTYphl, OIBITA
JESATEIBHOCTH  3KOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
[I0O3HABATEIIbHOW, KOMMYHUKATHUBHOM M COLMAJIbHOM IPAaKTHKE, TNOTOBHOCTH K YYacTHUIO B
IIPAKTUYECKOMN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

- c(hOopMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JAMAJOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEPILIECHCTBOBAHUE A3bIKOBOM M YUTATEIIBCKOU KYJIBTYPBI KaK CPEJICTBA B3AUMOICHCTBH
MEX/1y JIFOIbMU U TIO3HAHMSI MUPA;

- MOHMMaHUe crenU(pUKUA OMONOTHUH KaK HAayKd, OCO3HAHHUS €€ poiu B (OPMHPOBAHUHU
PaIMOHAIFHOTO HAyYHOTO MBIIIJICHUS, CO3AaHNHU LIEIOCTHOTO MPECTAaBICHNU 00 OKpY>KalolieM
MHUpEe KaK O €IMHCTBE MpPUPOJIBI, YeJIOBEKa M 0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHUH TPOOIEeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

- YOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH Ui COBPEMEHHON HUBUIIM3ALUU: 00ecreueHus
HOBOT'O YPOBHS Pa3BUTHUSl MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHble Ipo0aeMbl pa3BUTHsI YEIOBEUECTBA, IOUCKA MyTEeH BbIX0/a U3 II00ATBHBIX
HKOJIOTHYECKUX MPOoOIeM U 0OecrieueHus epexoaa K yCTOMYUBOMY Pa3BUTHIO, PALIUOHATILHOMY
MCTIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HMU;

- 3aMHTEPECOBAHHOCTD B MOJTYYCHUU OMOJIOTUYECKUX 3HAHUH B LENSAX MOBBIMICHHUS 00IIei
KYJbTYphl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTaBHOM dYacTH (PyHKIMOHAIBHOM
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit mpu U3y4eHuu OUOIOTHH;

- MOHMMAaHHME CYIIHOCTH METOJOB IIO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh IMOJyyaeMble 3HAHUS Il aHaluu3a M OOBSICHEHUS SIBICHUN
OKpY’KaIOIIer0 MHpa M MPOMCXOJAIIMX B HEM HU3MEHEHHMH, yMEHHUE JAenaTb OO0OCHOBAaHHBIE
3aKJIIOYCHHST HAa OCHOBE HAy4YHBIX ()AaKTOB W HMMEIOLIMXCS JAHHBIX C LEJNbI0 IMOMYyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIB30BaTh OMOJIOTUYECKHUE 3HAHUS Ul pEIICHUs
npo6JeM B peasbHbIX KU3HEHHBIX CUTYallUsX;

- OCO3HAHME LICHHOCTU HAy4YHOM NI€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JEATENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

- TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTUBHOMY TIOJIYY€HHIO HOBBIX 3HAaHMM MO OHOJOTMH B COOTBETCTBHH C JKM3HEHHBIMU
NOTPeOHOCTAMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ysibTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIC
(MexnpeaMeTHbIC) 00LIEHAYYHbIE TOHATHUS, OTPAXKAIONIUE IEJTOCTHOCTh HAyYHOU KapTUHBI MUPa
U cnenu(uKy METOJI0B MO3HAHMSI, UCIIONB3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHS,
SBJICHHE, MpPOIeCC, CUCTEMA, HAy4HbIM (aKT, MPUHLMUI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleOBaHNe, HaONI0eHNe, U3MEPEHUE, HSKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC



ydeOHbIe JeHCTBUS (ITO3HABAaTEIbHBIC, KOMMYHUKATHBHBIE, PETYISTUBHBIC), 00ECIICUNBAIOIINE
(dbopMupoBaHne (QPYHKIIMOHATHHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIETCHIIMUA OOYYaroIIuXxcs,
CTIIOCOOHOCTh 00yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCAIbHbIC YYeOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHbIe pe3ysIbTaThl OCBOCHHS MPOTPaMMBI CpelHEero oOIiero oodpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBiaieHHe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTUYECKHUE TeCTBUS:

- CaMOCTOATEIBHO (HOPMYIHPOBATH M AKTYaJU3UPOBATH MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- HCIOJIb30BAaTh MPU OCBOCHUU 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIW3a,
CHHTE3a, CpaBHEHHUS, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKpbIBaTh CMBICT OHOJIOIMYECKUX
MOHSTH (BBIICTATH HX XapaKTEePHbBIE MPU3HAKH, YCTAHABIUBATH CBS3H C IPYTHMH MMOHATHIMH ),

- ONpeNeNsITh LEeNTU ACATEIHHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH WX JOCTHKCHHUS,
COOTHOCHUTH PE3YyIbTAThl ICITEILHOCTH C MIOCTABICHHBIMU MEISMU;

- HCIOJIb30BaTh OMOJIOTHMYECKHE TOHATUS s OOBSICHEHHs (DAKTOB U SIBICHUN >KUBOU
TIPUPOJIBI;

- CTpPOUTH JIOTHYECKHE paCCYXACHHUS (MHAYKTHBHBIC, JCTyKTHUBHBIC, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH WM MPOTHUBOPEUUS B pAacCCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

- IPUMEHSTH CXEMHO-MOJICIbHBIC CPEICTBA ISl IPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUN B HM3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TaKKEe MPOTUBOPEUHI pPa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

- pa3pabaThIBaTh TUIAH PEIICHUS MPOOIEMBI C YIETOM aHATM3a UMEIOIIUXCS MaTePHATbHBIX
1 HEMaTEepPUATBHBIX PECYPCOB;

- BHOCUTH KOPPEKTUBHI B JESATEIHLHOCTh, OICHHUBATh COOTBETCTBHE PE3YJIBTATOB IICIISM,
OILICHUBATh PUCKU MOCIEICTBUN AEITETbHOCTH;

- KOOPIAMHHPOBATh W BBIMOJNHATH Pa0OTy B YCIOBHSX pPEaTbHOrO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MMPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HccCIeI0BATEIbCKHE TeHCTBHSA:

- BJIJIETh HaBBIKAMU Y4eOHO-HCCIIEIOBATENBCKOM M IPOEKTHOM JAESITeTbHOCTH, HABBIKAMU
paspernieHus: npodsieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pEIIeHUs TPAKTUYECKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

- WCTIOJIb30BAaTh PA3UYHBIE BUABI ACSITEILHOCTH IO TOJIYYEHHIO HOBOTO 3HAHMS, €r0
WHTEPIIPETANH, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B yUEOHBIX CHTYaIUSX, B TOM YHCJE TPU
CO3/IaHUU YUEOHBIX U COIMAILHBIX TIPOEKTOB;

- (opmupOBaTH HAYYHBIN TUIT MBIIIUICHUS, BJIaIeTh HAYYHOU TEPMUHOJIOTHEH, KITFOYEBBIMU
MOHITHSIMU U METOJIaMU;

- -cTaBUTh U (HOpPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIILHON JEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

- BBISBJIATH TMPUYMHHO-CIICACTBCHHBIE CBS3M M AaKTyalU3WpOBaTh 3a/auyy, BBIIBUTATH
TUIOTE3Y €€ PelIeHus, HAXOUTh apTYMEHTHI JJIs J0Ka3aTelIbCTBA CBOMX YTBEPKIICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

- aHAIM3HMPOBATh TOMYUYEHHBICE B XOJAE pCEUICHHS 3aJa4yd pPe3ylbTaThl, KPHUTHYECKU
OILICHUBAThH UX JIOCTOBEPHOCTH, POTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPHOOPETEHHBIN OTIBIT;

- OCYILIECTBIIAThH IIeJICHANpPaBICHHBIA MOUCK MEepeHoca CPEeJCTB U CHOCOOOB JEHCTBUS B
po(hecCHOHATBLHYIO CPEey;



- yMeTh TIEPEHOCUTHh 3HAaHUS B I[IO3HABATEIbHYIO M MPAKTHYECKYI0 00IacTH
KHU3HEIEATECITLHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

- BBIIBUTaTh HOBbIE WJEH, MpEAjaraTh OpPUTHHAIbHbBIE MOJIXOABI M PEUICHHUS, CTaBUTh
npoOJIeMBbl U 33[a4H, IOIYCKAIOIINE albTepHATHUBHbIC PEILICHHS.

3) paGora ¢ nngopmanmeii:

- OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(POpMAIUH (TEKCTe y4eOHOro mocodus,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOUYHUKAX, KOMIBIOTEPHBIX
0a3ax HaHHBIX, B VHTepHeTe), aHAIM3UPOBAaTh HH(POPMALMUIO pa3IUYHBIX BHUAOB U (opMm
NPEJCTAaBICHNS, KPUTUIECKH OLICHUBATH €€ JT0CTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

- (opmynupoBaTh 3ampockl U MPUMEHSTH PA3IUYHbIE METOJbl NPU TOUCKE M OTOOpE
Ouosiornueckoit nupopmalu, He0OX0IUMOH /7S BHIIOJTHEHUS Y4eOHBIX 3a/1a4;

- IpuoOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIbTYpPY aKTUBHOT'O UCIIOJIH30BAHUS PA3TMUHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy MpeacTaBICHHUS OHOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

- HCIIOJIb30BaTh HAYYHBIM SI3BIK B KayeCTBE CPEACTBAa NMpH paboTe ¢ OMOIOTHYECKOM
uHpOpMaLKell: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe M MaTeMaTU4YeCKHe 3HAKH M CHMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKJIATYpY, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

- BJaJeTh HABBIKAMM pACMO3HABAHUS M 3alIUTHl WHPOpPMaLUUH, HWHPOPMAIMOHHOMN
0€30MaCHOCTH JINYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH e CTBUSAMU:

1) oOmenue:

- OCYILIECTBIATh KOMMYHHKAIIUU BO BCeX c(epax >KU3HU, aKTUBHO YYaCTBOBAThH B JUANIOTE
WIN JUCKYCCHUHU TIO CYIIECTBY OOCYXkIaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUSI IIpeJylaraeMoil 3aJayd, YYHUTHIBAaTb WHTEPEChl U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB JHAJIOTa UIH JUCKYCCHH);

- pacmo3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIICHUS, MOHMUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHQIIMKTHBIX CUTYallui, YMETh CMATr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

- BJIQJICTh PA3IMYHBIMU croco0amMu OOIIEHUS W B3aMMOJACHCTBUS, TTOHUMATh HAaMEPEHUS
APYTUX JIO/IEH, MPOSIBISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBATH CBOU BO3PAKECHHUS;

- Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOUKY 3PEHHS C HCIIOJIB30BAHHEM S3BIKOBBIX
CPEACTB.

2) cOBMeCTHaA eSITeJIbHOCTD:

- IOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U WHAWBUIYAIBHON pabOThI IpU
peleHr OHONIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a1auH;

- BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUI C y4E€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WiIeHa KOJUIEKTHUBA;

- NPUHUMATh ILEJTH COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH M KOOPJMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIAH JCHCTBUN, PACIIPENEIIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXKJIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

- OIICHMBATh KA4ECTBO CBOETO BKJIA/1a M KAKIOTO YYACTHUKA KOMaH bl B OOIINN pPe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

- TpeaJsiaraTh HOBBIE MPOEKTHI, OI[CHUBATH WUJEH C MO3HMIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;

- OCYILECTBJIATh TO3UTHBHOE CTPATETHYECKOE IIOBEICHUE B PA3IMYHBIX CUTYaIHsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpakeHHUE, OBITh HHUIIMATUBHBIM.



OgByageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eiCTBUAMM:

1) camoopranusanus:

- HCIIOJIb30BaTh OHMOJOrMYECKHE 3HAHMS AJS BBIABICHUS MPOOJIEM W HMX pPELICHHS B
KM3HEHHBIX M YUE€OHBIX CUTYalHsX;

- BEIOMpATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH 11E€JI€BBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpY KaIOIIHX;

- CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO JESTEIBHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BAaTEIBHON JAESATETHLHOCTH U
KU3HEHHBIX CUTyalUsX;

- CAMOCTOATENBHO COCTABIIATH IUIAH PEUICHHUs IPOOIEMBI ¢ YU4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

- pacUIMpATh paMKH Y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

- JIeNlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTDH 3a PELICHHE;

- OLICHUBATh MPHUOOPETEHHBIH OTIBIT;

- CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKOH SPYAULIUH B PAa3HBIX 00JIaCTAX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOWH 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

- JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

- BJIaJIeTh HaBBIKAMU TI03HABATEIIbHON pe(IeKCHH KaK 0CO3HAHMS COBEPILAEMBIX JICHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pedaeKcuu
JUI OLICHKU CUTYalH, BBIOOpa BEPHOTO PELICHMS,;

- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PEUIEHMS 110 X CHU)KEHHUIO;

- IPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYTUX [IPU aHAJIU3€ PE3YIbTaTOB JAESITEIBHOCTH;

3) npuHsTHE ce0s1 U APYTUX:

- IPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

- IPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYTUX [IPU aHAJIU3€ PE3YJIbTaTOB JAESATEIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

- pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C TMO3UIUH JPYTOro YellOBeKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpenmetHbie pe3ynbraThl ocBoeHHs mporpammbl COO no Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue A yuyeOHoro npenmMera «buonorusy HayuHble 3HAHUS, YMEHHS H
CIOCOOBl JICMCTBUH 1O OCBOCHHMIO, WHTEpPHpPETAlMM W NpeoOpa3soBaHUIO 3HAHUM, BHIBI
JESITeIbHOCTH 110 MOJYYSHHIO HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHMM B Pa3JIMYHBIX YYEOHBIX
CUTYaIHAX, @ TAKXKE B PEAbHBIX )KU3HEHHBIX CUTYyallUsX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
NPEeMETHBIEC PE3yIbTaThl IPEACTABIICHBI 110 ToJaM 00y4eHUsI.

[IpenmeTHbIe pe3ybTaThl OCBOEHHsS yueOHoro npeaMera «buonorus» ¢ 10 knacce n0mKHBI
OTpaXkaTh:

- ¢(hopMUPOBAaHHOCTHh 3HAHUH O MECTE€ W POJIM OMOJIOTUM B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
6uosioruy, QyHKIIMOHAILHONW TPAaMOTHOCTH YeJIOBeKa [yl PeLIeHNs KU3HEHHBIX 3a/1a4;

- YMEHHE PACKPBIBATH COJACPKAHUE OMOIOTUYECKUX TEPMUHOB U TIOHSATHI: )KU3HB, KJIETKA,
opranusM, MeTadou3M (0OMEH BEIECTB U MTPEeBpaIlleHUe YHEPTUH ), TOMEOCTa3 (CaMOpeTryIIsus),
YpOBHEBasi  OpraHM3alusl  JKMBBIX  CHCTEM, CaMOBOCIPOM3BENEHUE  (PEHNpOIYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHUE;



- YMEHHE Hu3JaraTh OMOJOTMYECKHE TeOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas,
LEHTpaJIbHas J0TMa MOJEKYyJIsipHO Oumonorum), 3akousl (I. Menpens, T. Moprana, H. U.
Baguiosa) u yueHus (0 LeHTpaXx MHOT000pa3us M MPOUCXOKICHUS KyJIbTypHBIX pactenuit H. U.
BasuiioBa), onpenenars rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

- YMEHHUE BIIAJIETh METOJAaMH HAyYHOT'O TO3HAHUS B OMOJIOTUU: HAOMIOEHHE U ONHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBICHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIABM)KEHHUE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTU MEXAY HCCIIELyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX PE3yJbTAaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUI ¥ 3aKOHOB, YMEHHE JIENIATh BHIBOJIbI HA OCHOBAHUU IIOJYyUYEHHBIX PE3yJIbTATOB;

- YMEHHUE BBIIEIATh CYIIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT M 3YKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHa BEIIECTB U
IpeBpaIlleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO M IHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS], PA3MHOXKEHUS, UHAUBUAYAIBHOIO Pa3BUTHUS
opranusma (OHTOT€HE3);

- YMEHHE PUMEHSTD MOIy4YEeHHbIC 3HAHUS U1 OObACHEHHS OMOJIOTHYECKUX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHON KHU3HH C IENIbI0 00eCTIeUeHHS
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0POBBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpYXarollell NpPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
MCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOM OMOJOrMHM M OMOTEXHOJIOTUH JJsl palliOHAILHOTO
IIPUPOIONIOIB30BaHNUS;

- YMEHHME pelIaTh 3JIEMEHTAPHBIC TEHETHYECKHE 3aJauyd Ha MOHO- M JUTHOPUIHOE
CKpELIMBaHNE, CLEIUICHHOE HACIIeJOBAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
IUI MIpe/icKa3aHus HacleA0BaHUs IPU3HAKOB Y OpPraHU3MOB;

- YMEHHE BBINOJHATH Ja0OpaTOpHbIE U MpaKTHUYecKHe paboThl, COOMOAATh MpaBUia MPU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHHEM;

- YMEHHME KPUTHYECKH OILCHMBATh U MHTEPIPETUPOBATH MH(POPMALHUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOUAIOLIYIO IICEBJOHAYUYHBbIE 3HAHMS M3 Pa3JIMUHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM MH(OpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUabl), STHYECKUE aCIIEKThl COBPEMEHHBIX
UCCIIeIOBAaHUI B OMOJIOTUH, MEULIMHE, OMOTEXHOJIOTHH;

- YMEHHE CcO3[aBaThb COOCTBEHHBIE IHCHBMEHHbIE M YCTHBIE COOOLIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMALMI0O W3 HECKOJBKHX HCTOYHHUKOB, TPaMOTHO HCIOJIb30BATh
MOHATUIHBIN anmnapat OUOIOTHH.

[IpenmeTHbIe pe3ybTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 11 knacce n0mKHBI
OTpaXkaTh:

- ¢(hopMUPOBAaHHOCTHh 3HAHUH O MECTE€ W POJIM OMOJIOTUM B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX M 3apyOekKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
6uosioruy, GyHKIIMOHAIEHONW TPAMOTHOCTH YeJIOBeKa [l peLIeHNs KU3HEHHBIX 3a/1a4;

- YMEHHE pacKpbIBaTh COACP KaHUE OMOIOTUYECKUX TEPMUHOB U MMOHATUI: BU, OIS,
reHo(MOH, OJBOJIONHMS, JBUXKYIIHE CHIBI ((aKTOpbl) D3BOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpPraHu3MoOB, BHJI000pa30BaHME, HKOJOTHYECKHE (PAKTOPBI, IKOCHUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIETIH MMUTaHHsI, YKOJIOTHUECKas MupamMua, Ouoreorenos, ouocdepa;

- YMeHHE Wu3larate Ouonoruyeckue Teopuu (dBomounoHHas teopus Y. JlapsuHa,
CUHTETUYECKas TEOPHS IBOJIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHMd U myTeil sBomounn A. H. CesepuoBa, ydeHus O
6uocdepe B. U. Bepnajickoro), onpenensrs TpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

- YMEHHUE BIIAIETh METOJAaMH HAyYHOT'O TIO3HAHUS B OMOJIOTHUU: HAOMIOEHHE U ONHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBICHUH, OpraHu3anus M MPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHHUE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTU MEXAY HCCIIELyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3yJbTAaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUI ¥ 3aKOHOB, YMEHHE JIENIATh BIBOIbI HA OCHOBAHUH IIOJYyUYEHHBIX PE3YJIbTATOB;



- YMEHUE BBIICIATH CYIIECTBEHHBIE IPU3HAKU CTPOCHHS OMOJIOTHYECKUX OOBEKTOB: BUIOB,
MOMYJISAUN, TPOJYLEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTCOIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JACUCTBHUS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB M IOTOKA YHEPTUU B IKOCHCTEMAaX, aHTPOIIOT€HHBIX N3MEHEHH B
HKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMHYECKHX IHUKIOB B
ounocdepe;

- YMEHHE PUMEHSTD MOJy4YEeHHbIC 3HAHUS U1 OObACHEHHS OMOJIOTHYECKUX MPOIIECCOB U
SIBIIGHUH, 1711 IPUHATHS MIPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HHU C LIETbI0 00eCTIeUeHUS
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0POBBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpYXarollell NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
MCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Ouosiorun e panroHaIBLHOTO
MIPUPOIOTIONB30BAHHUS;

- YMEHHUE pelIaTh 3JeMEHTapHble OMOJIOTMYECKHE 33Ja4yH, COCTABIATH CXEMBbl IepeHoca
BEILIECTB U SHEPTHH B SKOCUCTEMAX (LIETIH MUTAHMUS ),

- YMEHHE BBINOJHATH Ja0OpaTOpHbIE U MpaKTUYeCKHe paboThl, COOMIOAATh MpaBUia MPU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHHEM;

- YMEHHME KPUTHYECKH OICHMBATh U MHTEPIPETHPOBATH MH(POPMALHUIO OHOIOTHYECKOTO
COJZIepKaHUs, BKJIIOYAIOLIYIO0 ICEBIAOHAYYHbIC 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeAcCTBa
MaccoBOi WH(pOpMAIMK, HAYYHO-TIOMYJISAPHBIE MaTepuaibl), paccMaTpuBaTh IJI00ATbHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

- YMEHHE CO3[aBaThb COOCTBEHHBIE IHCHBMEHHbIE M YCTHBIE COOOLIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMALMI0O W3 HECKOJBKHX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
MOHATHUIHBIN anmapaT Ouojor



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m Paznen KoandyecTBO 9acoB
1 buonorus kak Hayka 2
2 JKuBbIe cUCTEMBI U UX OpraHU3aLUs 1
3 XHUMHYECKUN COCTAB U CTPOEHUE KIIETKH 8
4 JKu3HenesaTeIbHOCTD KIIETKH 7
5 Pa3sMHOKEeHME U MHIUBUAYAJIbHOE Pa3BUTHE 5
OpraHU3MOB
6 HacnenctBeHHOCTh 1 KBMEHYMBOCTH OPraHU3MOB 8
7 Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUI 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
11 KJJACC
Ne i/ Paznen KoandecTBO 9acoB
1 DBOJIOIIMOHHAS OMOJIOTHS 9
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIIe 10
3 OpranusMsbl 1 OKpy’Karolias cpeaa 6
4 Coo0111ecTBa U DKOIOTHYECKHIE CHCTEMBI 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




Kaneﬂz{apﬂo-TeMaaneCRoe NJIAaHUPOBAHHUEC

10 KJIACC

YyeOusblil

NEPHOL

Paznen

Tema

Ne

ypOKa/3aHATUS

KomnuectBo

JyaCcoB

1

4yeTBepTh

BbuoJjgorua kak

HayKa

buonorus B cucreme Hayk

MeToapl TO3HAHUS
JKUBOU IIPUPOJBI.
[IpakTuyeckas pabora Ne
1 «cnonp3oBaHue
pa3IMYHBIX METOOB MpPHU
U3YUYEHUU
OHOJIOTHYECKUX

00BEKTOB)

JKupble cucTeMbl U

X OpraHm3anuu

AJIMUHHCTpaTHUBHAs
BXOJIHAsI KOHTPOJIbHAs

pabora.

XHUMHYECKHI cOCTAB

1 CTPOCHUE KJIECTKH

Ananuz
aIMUHUCTPATUBHOMN
BXOJIHOM pabOTBHI.
XUMHYECKHI COCTaB
KiIeTku. Boma n

MHUHCPAJIBHBIC COJIN

benku. Cocras u

CTpOEHHE OEIKOB




DepMeHTBl —
Ouonoruueckue
KaTaJn3aTOpPHI.

JIaGopartophas paboTa Ne
1 «3yuenne
KaTAJINTUYECKOU
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amuIIasbl

WJIM KaTajasbl)»

Yrnesonsl. JIunuast

HyxkiienHOBBIE KACTIOTBL.

ATO

2

4yeTBepTh

Hcropus u meToasl
W3y4YEHUS KIIETKH.

Knerounas reopust

KiteTka kak 1ieoctHas

KHuBas CUCTEMaA

10

Crpoenue
3YKaApUOTHYECKON
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHUS KIETOK
pacTeHu, )KUBOTHBIX,
rpuboB u GakTepuil mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOnpenaparax u ux

OIIMCAaHHC»

11

JKu3zHeneaTeJLHOCTh

KJIIETKH

OOMEeH BeLIECTB WA

MeTa00JIN3M

12




dorocunTe’. XeMOCHHTES

13

DHepreTudecKkuii o0OMeH

14

JKU3HEeHHBIN IIUKIT
kieTku. [lenenue
KJIeTKu. MuTO3.
JIaGoparopHas paboTa
Ne 3 «Hab6mroaenne
MHTO3a B KJIETKaX
KOHYHKA KOpEIIKa JIyKa
Ha TOTOBBIX

MUKpOIpenapaTax»

15

[IpomexyTouynas
aIMUHUCTPATUBHAs

KOHTpOJIbHAsI paboTa

16

AHanu3 IpoMeXyTOUHOU
aIMUHUCTPATUBHOMN
KOHTPOJILHON paboTHI.
Buocunres Oenka.
Peakuus MmatpudHoro

CHHTC3a

17

3

4yeTBepTh

Tpancasauus —

onocuHres Oenka

18

PasMHokenue u
HHAUBUIYAJIbHOE
pa3BuTHe

OPraHu3MoB

@OopMBI pa3sMHOKEHUS

OpraHu3MOB

19

Meiios

20

OO6pasoBanue u
Pa3BUTHUC MMOJIOBBIX

KJIICTOK.

21




Om1010TBOPEHHE.
JlaGopartopHas pabota
Ne 4 «M3yuenune
CTPOCHUS TIOJOBBIX
KJIETOK Ha TOTOBBIX

MHUKpOIpenapaTax»

NunuBunyansHoe

pa3BUTHE OPIaHU3MOB

22

I'enetnka — Hayka o
HACJIEACTBEHHOCTH U

HU3MCHYHUBOCTHU

23

HaciaeacrBeHHOCTD
M H3MEHYMBOCTH

OpraHu3MoB

3aKOHOMEPHOCTH
HacIeI0BaHHs
MIPU3HAKOB.
Monorubpunxoe

CKpELIMBaHNE

24

Jurubpunnoe
CKpelIuBaHue. 3aK0H
HE3aBHCHUMOI'0

HaCJICAOBaHUA [IPU3HAKOB

25

[IpomexyTouynas
aIMUHUCTPATUBHAs

KOHTpOJIbHast paborTa.

26

AHanu3 IpoMeXyTOUHOU
aIMUHUCTPATUBHOMN
KOHTPOJILHON paboTHI.
CuerieHnoe
HaclleZIoBaHHUe
MIPU3HAKOB.
JIaGopartophas paboTa Ne

5 «M3yuenue

27




pe3yJbTaToB
MOHOTUOPHUIHOTO U
JTUTUOPUIHOTO
CKpCIIUBaHUS Y
Ipo30¢ Il Ha TOTOBBIX

MHUKpOIpenapaTax»

4

4yeTBepTh

I'eneTuka nona.
Haciaenosanue
MPU3HAKOB, CUEIJIEHHBIX

C II0JIOM

28

M3MeHYHBOCTb.
HenacnencteeHHas
M3MEHUYHUBOCTD.
JIaGopartophas paboTa Ne
6. N3yuyenue
MOAU(DHUKAITIOHHOM
M3MEHUYHUBOCTH,
MIOCTPOCHUE
BapHAIIMOHHOTO psija U

BAPUALIMOHHON KPUBON»

29

HacnencrBeHnHas
U3MEHYHBOCTb.
JIaGopartophas paboTa Ne
7. «AHanu3 MyTaluy y
Ipo30¢ Il Ha TOTOBBIX

MHUKpOIpenapaTax»

30

I'eneTnka uesoBeka

31

Cenexuus
OpraHu3MoB.
OcHOBBI

OMOTEXHOJIOTHH.




Cenexuus Kak HayKa 1

32

mporecc
Hrorosas 33
aJIMUHHUCTpATHBHAS
KOHTpOJIbHast paborTa.
Amnann3 UToroBou 34

aMUHUCTPATUBHOMN
KOHTPOJILHOM paboTHI.
Meroasl U JOCTUKEHHUS
CEJICKLIMU PACTEHUN U

KHUBOTHBIX




11 KJIACC

YyeOusblii

EpUOL

Paznen

Tema

Ne

ypOKa/3aHITUS

KonnuectBo

qacoB

1

4yeTBepTh

IBOJIOLIMOHHASA

onoJiorus

DIBOIIOLNA U METOIBI €6

U3y4YeHUs

Hcropus pazsurus
MpeIcTaBIeHUH 00

9BOJJIIOIIMH

MuxkposBontonus

AJIMUHHCTpATHUBHAs
BXOJ/IHAsI KOHTPOJIbHAs

pabora.

AHanu3 BXOJHOU
aIMUHUCTPATUBHOMN
KOHTPOJILHON paboTHI.
[Tomynsuus kak
JJIEMEHTapHast EIMHULA
BUJIa U 3BOJIIOLINY.
JIaGoparophas paboTa Ne
1 «CpaBHEHUE BUIOB 110
MOpP(OIIOTHIECKOMY

KPUTEPHIO»

JIBHKyIIME CHUIIBI
(3memeHTapHBIE (PAKTOPHI)

9BOJJIIOIIMH

EctectBeHHbIl 0TOOp U

ero popmsal




Pesynbrarsl 3BOMIIOIUN:
MIPUCTIOCOOTICHHOCTD
OpPTraHU3MOB U
BU000pa30BaHUeE.
JIaGoparophas paboTa Ne
2 «Onucanue
MIPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHUTEJILHOTO

XapakTepa

2

4yeTBepPTh

Hanpasnenus u nytu

MaKpO3BOJIIOINN

Bo3uukHoBeHnue
H pa3BUTHE

ZKH3HHU HA 3eMJIE

HcTopus xu3Hu Ha 3emiie

U METOJIbI €€ N3yUYCHUS

10

['unore3ssl
MIPOUCXOKICHUS KU3HU

Ha 3emiie

11

PaszButue xu3Hu Ha
3emiie 1O paM U

nepuoiam

12

OCHOBHBIE 3Tallbl
HBOJIIOIIMH PACTUTEIHLHOTO
¥ )KUBOTHOT'O MUDA.
[IpakTuyeckas pabora Ne
1 «3yuenne
HCKOIIaeMBIX OCTaTKOB
pacTeHUN U KUBOTHBIX B

KOJIJICKIOUAX»

13




CoBpeMeHHas cuctema

OpraHn4YeCKOro Mupa

14

IIpomexyrouynas
aJMUHUCTPAaTUBHAs

KOHTpOJIbHast padorTa.

15

AHanus nNpomMeKyTOUHOU
aIMUHUCTPATUBHOMN
KOHTPOJILHOH paboTHI.
DBOIIOIHUS YCIOBCKA

(a"TpOmOreHe3)

16

JIBIKyIME CHIIBI

(paxtopsr)

aHTPOIIOrEHE3a

17

3

4yeTBepTh

OCHOBHBIE CTaIUU

9BOJJIIOIMH YCJIOBCKA

18

Yenoseueckue pacsl U
MIPUPOJIHBIE aJanTalluH

YCJIO0BCKa

19

Opranunsmsl u
OKpY:Karmas

cpena

OKoJIoTus Kak HayKa

20

Cpenpl oouTanus u

9KOJIOTHYECKUE (PAKTOPHI

21

AbunoTtnueckue GpakTopbl.
JIaGoparophas paboTa Ne
3. «Mopdonoruueckue
O0COOEHHOCTH pacTeHUI
U3 Pa3HBIX MECT
OOUTaHUY.

JIaGoparophas paboTa Ne

22




4. «Bnustaue csera Ha
pPOCT U pa3BUTHE

YCPCHKOB KOJICYCa»

buotnyeckue pakTops

23

DKOJIOTUYCCKHE
XapaKTePUCTHKU
TIOTTYJISIITAH.
[IpakTuyeckas pabora Ne
2 «Ilomcu€T maoTHOCTH
TIOITYJISIIIAIA Pa3HbIX BUJIOB

pacTeHun»

24

CoobmiecTBa OpraHu3MoB

— OHOLIEH03

25

Coo0mecTta n
IKOJIOTHYECKHE

CHCTEMBI

IIpomexyrouynas
aJMUHUCTPaTUBHAs

KOHTpOJIbHast paborTa.

26

AHanus nNpoMeKyTOUHOU
KOHTPOJILHOH paboTHI.
DKOJIOTUYECKHUE CUCTEMBI

(9KOCUCTEMBI)

27

4

4yeTBepTh

OcHOBHBIC TOKA3aTSIN
9KOCHUCTEMEL.
DKOJIOTUYCCKHE
nupamuel. CBOMCTBA

skocucteM. Cykueccus

28

IIpupoHbIE 3KOCUCTEMBI

29

AHTpPOIIOTE€HHBIE

9KOCHCTECMBI

30




Buocdepa — rnobanbhas 31 1

3KOocUCcTEMA 3EMIU

3aKOHOMEPHOCTH 32 1
CYIIIECTBOBAHHUS
o6uocdepsl
Uroroas 33 1
aJIMUHHUCTpATHUBHAS

KOHTpOJIbHast padorTa.

AHanu3 UToroBom 34 1
aIMUHUCTPATUBHOMN
KOHTPOJILHOH paboTHI.
YenoBeuecTBO B

ouochepe 3emn

Y4ueOHo — MeTOANYECKHI KOMILJIEKT

VYMK: Ilaceunuka B.B., Kamenckoro A.A., [lIsenoBa I'.I"., 'amontok 3.I'.(10-11 xmaccer).
YMK cootBerctBytor @I'OC OOO u IIpumepHoil OCHOBHOI 00pa30BaTENBbHON IMporpamme
OCHOBHOTO 00111eT0 00pa3zoBaHus, BXOAUT B DeepalibHbIi NlepeueHb Y4eOHUKOB.

Cocmas YMK ons obyuarowuxcs:

1. Buonorus. 10 xmacc: yuyeOHuK Ui obuieodbpa3zoBarenbHbIX yupexxaeHuit / [laceunux
B.B., Kamenckuit A.A..,I1IBeuos I'.I'., 'anontok 3.I'..— M.: IIpocBemenne, 2023.

2. INaceunuk B.B., Kamenckuii A A.. IlIBenios I'.I'., 'anontok 3.I"..— buonorus. 10 ximacc.
Pabouas terpans k yueOHuky Ilaceunuk B.B., Kamenckuii A.A..,IlIeros I'.I"., I'anontok 3.I"..—
M.: Ilpocsemenue, 2023.

Hns npenooasamensi:

1. buonorus. 10-11 knaccer: pabouas nporpamma k nuanu Y MK noz pen. Iaceunnk B.B.,
Kamenckuit A.A.. IlIBenos I'.I'., I'anontok 3.I'..— M.: IIpocBemenue, 2023.

2. buomorusa. 10-11 xmaccer: Metomudeckoe mocobue k ydeOHuKy Ilaceunuk B.B.,
Kamenckuit A.A.. IlIBenos I'.I'., I'anontok 3.I'..— M.: IIpocBemenue, 2023.



