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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIPE/ICNICHUS] TOAXOA0B K (DOPMHUPOBAHMUIO COJEp)KaHHMS Y4eOHOro IpeaMera
«buonorus» coctaBwiIM: KoHUentyalbHble mnonoxenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJIeH, COJIepKaHus, pe3yJabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHUST 00 OOIUX MENIX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit @Denepaiyu, a TakKe TOJOXKEHUS O
crienuduke OMoaoruu, €€ 3HaYCHUH B MO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHU N
CYIIECTBOBAaHMS uejoBeYecKoro oodmiecTBa. COTjlacHO Ha3BaHHBIM MOJIOKECHUSIM,
ompeieleHbl OCHOBHBIC (DYHKITUU TIPOTPAMMBI IO OMOIOTHU | €€ CTPYKTYpaA.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O Mesix, 00 oOmen
cTpaTeruu OOy4YeHHUs, BOCIUTAHMS M PA3BUTHUA OOYUaAIOIIMXCS CpECTBaAaMU
ydyebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJICp’)KaHWE, €ro CTPYKTYpy, pacmpeieieHue 1Mo pasjieliaM U TeMmaM,
PEKOMEHIYEMYIO TTOCIIEIOBATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepraia ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTEILHOIO
mpoIiecca, BO3pacTHBIX 0COOCHHOCTEH 00yYarommuxcs.

B mporpamme 10 OuoONOrMH TakKe YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHnss B (POPMHpPOBAaHMH OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOM
NEeATeIbHOCTH/YUeOHBIX JEeWCTBUH OOydYarolmuXcs IO OCBOSHHIO COJICpPKaHUS
OMOJIOrMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHITMI TPEEMCTBEHHOCTH B WM3yYCHHMHM OwWojoruu, Ojaromaps 4deMy B HeEH
MPOCMATPUBACTCS HAMPABJICHHOCTh HA pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHrueM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, FIKOJIOTHUYECKOTO MBIIIUICHUS, PEACTABICHUN O 3JJ0POBOM
o0pasze XKU3HU U OEpEeKHBIM OTHOIIEHUEM K OKpYXKaIoIIed MPUPOIHON cpele.
[TosToMy Hapsmy ¢ M3y4eHHEM OOIIEeONOIOTHYECKUX TEOPUi, a TAKKe 3HAHUU O
CTPOEHUM >KUBBIX CUCTEM PA3HOr0 paHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TMPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YJIeJICHO BHUMaHUE HCIOJIH30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI pEIICHUS MPUKIIAIHBIX 3a/]a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEJACTBEHHBIX 3a00JICBAHWIA YEIOBEKA, MEIHKO-
FeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHMS 9KOJIOTHYECKHU
1eaecoo0pa3Horo TOBEJICHHS B OKPYXKAIOIIEH NPHUPOTHON cpeae, aHanu3a
BIIUSHUSL XO3SMCTBEHHON AESATEILHOCTH YEJIOBEKa HAa COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX AKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHONW HAIIPaBIECHHOCTH
yaeOHorOo mpeamMera «buosmorusy MpOoaUKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCJIOBUM JUIsI PEIICHUS] OJJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KOTOpas Ipeanojaraer (QopMuUpoBaHHE Yy  OOydarOIUXCA
CIIOCOOHOCTH aalTHPOBAThCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAOLIETOCs
COBPEMEHHOT'0 MUpa.

Bbuonorus Ha ypoBHE cpenHero oOmero oOpa3oBaHHMsS 3aHMMAeT Ba)XKHOE
mecto. OHa oOecrieunBaer (GopMuUpoBaHUE y OOyYaroUIUXCsl MPEICTaBICHUN O
HAy4YHOM KapTUHE MHpa, paciiupseT U 00oOlaeT 3HaHUSA O KUBOW Ipupoie, €€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHM3allMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOM  Npupoabl, (OpMUPOBAHUS
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3I0pOBOTO W Oe3omacHoro obOpasa
YKU3HU, KOJIOTMYECKOTO MBIIJIEHUSA, HEHHOCTHOIO OTHOIIEHUS K dKUBOW MPUPOJIE
Y YEJIOBEKY.

Bonpnioe 3HaueHne OMOJIOTUS UMEET TAKXKE JJI PEHICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Ja4  CpelHero  obmero o0pa3oBaHMs,  COLHUAIU3AINU
oOyyaroruxcs. M3yyenue Guonoruu oOecrneuynBaeT yciloBus At GOpMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIlMOHHBIX H HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET MHTErpalMyd OMOJOTMYECKHX 3HAHHMH C
IPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IpeaMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNIeHUs TOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMS, MPEJCTABIEHHOTO B MpOTrpaMMe IO
OHnoJoruu.

Ot60p coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TMO3MIMK KyJIbTYpOCOOOPAa3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroIuecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHust 00IIEH KyJIbTYphbl, ONPEACISIONINE aJeKBAaTHOE TOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U TPAKTHUECKOM aestenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHONW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3alUUU
OMOJIOTHYECKOTO 00pa30OBaHMS.

CTpyKTypupoBaHUE COJEp)KaHUs y4eOHOro Marepuana B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOUIUE COAEpKaTeNbHble IMHNUU: «bronorus kak Hayka. Meroasl
HayyHOro no3HaHus», «Knerka kak Ouosiornueckas cucrema», «OpraHusm Kak



ouosornueckas cucrema»n, «Cucrema W MHOrooOpasue OpPraHHYECKOro MHpPay,
«IBOJTIOIUS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

enp wm3zyuenust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHUEC  OOYYArOMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAITBHOU
OpraHM3allui KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETEeHHWE YMEHUU
WCIIOIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUH B OTHOIICHHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
yPOBHE 00€CTICUMBACTCS PEIICHUEM CIICAYIONTUX 3a/1ay:

OCBOEHHE OOYYarONMMHUCS CHUCTEMbl 3HAHMK O OMOJOTHYECKHUX TEOPHSX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3aX, MPABUJIAX, CIyKaIIUX OCHOBOM
st (OPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3aIMH, BbIJIAIOUIUXCSI OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYYaIOIIMXCS IO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHaliv3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAy4HBIX B3MVISIAOB, MACH M MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
pPa3HOI0 YPOBHS OpraHU3alluM;

CTAHOBJICHHE Yy OOydJaromuxcs oOmeld KyJIbTyphl, (yHKIIMOHAIBHOM
IPaAaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLIEHUBATH SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbBITA, TMOJYYEHHBIX MpHU
H3y4YeHUH OMOJIOTHH;

dbopMupoBaHue y OOYydYarOIIUMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJICHUU OMOJIOTHIECKUX UCCIICIOBAHMIA;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIsl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, J1sl (GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KU3HU IS
OLICHKH IMOCJEACTBUN CBOEH JEATEILHOCTH MO OTHOIIEHUIO K OKPYIKAIOIIEH CPELE,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIIOJICHHWE MeEp NPOQPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpegnero oOmero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM ypOBHE, SBICTCS O00S3aTEIbHBIM YUCOHBIM IIPEAMETOM, BXOJISIIHM B
COCTaB MpeIMETHOU 001acTu « ECTECTBEHHO-HAYUYHBIE TIPEAMETHI.



Jliist m3ydeHusi OMOJI0TUH Ha 0a30BOM YPOBHE CPEHETO 00IIero o0pa3oBaHus
otBoAUTCs 68 yacos: B 10 kimacce — 34 yvaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hepento).



COJEPXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusiocodueil, ITUKON, ICTETUKON U MPaABOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIaccupuKaims, MOJCTUPOBAHUE, CTAaTHCTHYECKass 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMUBOU MPUPOJIBI».

JlabopaTopHble U NpakTHYecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMUHBIX METOJOB MpHU
U3yYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al M.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otianumne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMoC(EepHBIA.

JdeMmoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb moJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMHUYECKHE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpANbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u ctpoenue OeiaKkoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYphl ~O€IKOBOM MOJIeKyabl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoiicTBa OenkoB. buonormyeckue
(GyHKUHUU OENKOB.



®depmentsl — Ouonormueckue Katanuzatopbl. CTpoeHue QepMmeHra:
aKTUBHBIA 1EHTp, cyOcrpaTHas cnenuduyHocTtb. KodepmeHnTsl. Butramunsi.
OTnnuust PepMEHTOB OT HEOPTaHUYECKUX KAaTaIU3aTOPOB.

YraeBoasl: MoHOcaxapuabl (TIIOKO3a, pudo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxapos3a, JaKTo3a) U IOJMcaxapuisl (Kpaxmaj, TIJIMKOTEH,
1eJUTI0I103a). bruonornveckue GyHKIIMH YTIIEBOIOB.

Jlunuasl:  Tpurmuuepuabl, Qocoaunuasl, crepouasl. ['HapoduIbHO-
ruapopoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK NCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK w PHK. Hykneotnast — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUU.

[utonorus — Hayka o kierke. Kiietounas teopust — npumep B3auMOACHCTBHS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO bl U3YUEHUS KIETKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak renetuueckuit ammapar,
cucTeMa cuHTe3a Oeka.

Tumbl KIETOK: JyKapuoTHyecKas W mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TpokKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
JYKApUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
IrpUOHOM KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, WX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utomiasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30coMBl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUUA W Tactuld. Buasl mnactun. HememOpanHbie
OpraHouAbl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUI0B KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1ieHTp KiIeTku. CTpoeHue sjpa: siiepHas 000104Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHUYECKUMX DJIEMEHTOB B HEXHBOM
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOW MPUPOIEY.

Tabmumsl u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoeKyJbl Boab», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIIbI OenKay,
«Ctpoenue ¢pepmentay, «Hykinennosbie kuciotel. JJHK», «Ctpoenune mMonekyibl



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHON KIIETKU»,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTHUECKOW KIETKW,
«CTpoeHue sIpa KIETKN», « Y TIEeBOAbD), «JIunuasn.

OO6opynoBaHKe: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHE [Jisi MPOBEIACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpPENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGopatopHas pabora Ne 1. «l/3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabora No 2. «M3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AccuMusius (TUIacTHUYEeCKuii OOMEH) U
JTUCCUMUJIISIIUS (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUd B IMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbiii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN IHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdexTuBHOCTh hOoTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Bausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHHI.

XeMocuHTe3. XeMOCUHTE3UpYIoNe OakTepuu. 3HaUYeHUE XEMOCHHTE3a s
KU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJeTke. PacluersieHue BellecTB, BBbIICICHUE U
aKKyMyJIUPDOBaHHME DSHEPrud B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukomus. bpoxenue m ero Buiabl. KHCIOpOAHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHoOe dbochopunupoBaHue. OddexTuBHOCTD
SHEPreTUYeCcKoro ooOMeHa.

Peaknuun MarpuuHoro cuHre3a. l'eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckod wHpOpManuu B KIETKE. | €HETHUYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuubii cuaTe3 PHK. Tpancnsauus — Guocunres
Oenka. Otanbl TpaHciasuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie ¢popmbl :xu3HU — BUpyChl. ctopust oTkpeiTHs BupycoB (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKa, BbHI3bIBAEMbIC
BUpycamu. Bupyc mmmynozaedpunura yenoseka (BMY) — BozOyautens CITM/a.



OOparHast ~ TpaHCKpumuusi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . Usanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUNY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunresyn, «Ctpoenue JIHK»,
«CtpoeHure U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xuzHeHHbId nukn Bupyca CIIM/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeaue IHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounbli 1uKII, WM >KU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Tpomieccrl, mpoTekaromue B uHTepdase. Permkanusa — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JlunmonaHeIi M TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMaTHUJIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHIMBUAYAJIBHOTO  Pa3BUTHS
OPraHUu3MOB.

Henenue knetku — muto3. Craguu mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIIb KJIECTKH — aroITo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecriosnioe U mososoe. Bunpl 6ecnosnoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpouCXOAsIIME HA CTAaUAX Meno3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiormueckuii CMbICT U
3HaYeHUE Me03a.

l'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrnepMaTo30u[l, AWIEKIIeTKa) — CHEPMATOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsmus, opraHorene3. IloctamOpuonanbHOE pasButue. TuIbI
NOCTAIMOPHOHAIIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



cpeabl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButme pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiet u cxeMbl: «DOpMBI pa3MHOXKEHHUSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOXEHHUE
pacteHui», «Jlenenne kinetku Oakrepuil», «CTpO€HUE TOJIOBBIX KJIETOK,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukamus JTHK», «Mutosy,
«Meiniosy, «IIpsamoe u Henpsmoe pazButue», «l'aMeTorene3 y MICKOIUTAIOINX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKONIUTAIOIIETO», «SHIEeKIeTka MiIeKonuTarumeroy», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuiuKauus «/lesieHue KIeTKkn», MOJEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENnapaTaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHETUKHU. Ponb uronoruu
¥ OMOpHOJIOTUM B CTAaHOBJIICHMHM TE€HETUKH. BKiaa poccuilckux M 3apyOeHBIX
y4EHBIX B Ppa3BUTHE TEHETHUKH. METOoJIbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKUE
noHATHs. ['eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, yYCTaHOBIICHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpelIMBaHuEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unore3a ynuctoTel rameT. [10JIHOE M HEMTOJTHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacIleOBaHMS
npu3HakoB.  [{UTOreHeTHYEeCKME  OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHAINM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEICSICHHS] TEHOTHIIA OCOOH.

CueryieHHOoe  HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHUIO 'eHOB. HapyllleHue cuernieHrst TeHOB B pe3ybTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTU. [ eHeTHYeCKue KapThl.



I'eneruka noma. XpoMOCOMHOE OIpeAeneHue 1mona. AyTOCOMbI U TOJOBBIE
XpoMocoMbl. ['omMoramMeTrHsie W reTeporaMeTHble oOpraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BB ”3MEHYNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOJAU(PUKALMOHHON M3MEHUYMBOCTU. BapualimoHHbIi psii M BapUallMOHHAS KPUBAs.
Hopma peakuuu mpusHaka. KolnueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HopMa peakinu. CBolicTBa MOAM(UKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBennasi, wiaM TEHOTHUNUYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAs
W3MEHYMBOCTb. Melo3 W TMOJIOBOM mpolecCc — OCHOBa KOMOWHATHUBHOM
W3MEHYUBOCTU. MyTanioHHasi U3MEeHUUBOCTh. Kitaccudukanys MyTaluii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (pakTophI.
3aKOH rOMOJIOTMYECKHUX PSAOB B HacieacTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKHU
YyeJIOBEKa: TCHCAIOTHYCCKUM, OJTU3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHoOE OIIPENIECIICHHE TE€HOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a00JieBaHMS 4YeJIOBEKAa: T'€HHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MpepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0POBOTO 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TCHETHYECKIX
Oosne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHHUE MEIUIIMHCKON
TC€HETUKHU B MPEAOTBPAIIEHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Peconckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTMOpPUIHOE  CKpEIIMBAaHUE W €r0
LIUTOI€HETUYECKAs: OCHOBa», «3aKOH pAaCIICIUICHHS M €ro LUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKPELIUBAHUA, «Meiio3y,
«B3anmoaenucTBUE AUICNIBHBIX T€HOB», «l'€HeTHYecKue KapThl PpPACTEHUM,
KUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUNIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTY, «MoaudukamonHas HW3MEHUYMBOCTHY, «HacnemoBanue pesyc-
daktopa», «I'eHeTrKa rpymm KpoBm», « MyTalimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmIuKanun  «MOHOTHOPUIHOE CKpEIMBAHUE),
«Henonnoe nomuHupoBaHuey, «JuruOpumnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHONY.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlabopatopHast pabora Ne 5. «V3ydeHuwe pe3yiabTaTOB MOHOTHOPUAHOTO WU
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( Il HA TOTOBBIX MUKPOIpENapaTaxy.

JlabopatopHasi padbota Ne 6. «M3yuenne MoAN(PUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHWE M aHAIU3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysi Kak HayKa U MPOLECC. 3apOKJICHHUE CEJICKIUH U JTIOMECTHKAIIUS.
Yyenne H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOr000pa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbhl MPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CoOpT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBI U MHAMBUIYAJIbHBIA OTOOPHI B
CEJICKIIUM PACTeHMl W >KMBOTHBIX. OIlEHKa JKCTepbepa. bINU3KOpOJICTBEHHOE
ckpenuBanue — HWHOpuAuHT. Ywmcras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpelIUBaHUE — ayTOPUAMHT.
Otpanénnas rtubOpuauzanuss W €€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJIYy4YEHUE TNOJUIUIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHUKPOOPTaHU3MOB.

buotexHonorust Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounele KynbTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornueckue W oTtudeckue  npodsmembl. MO —  reHeTudecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMaHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pacrenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. MIBanoBay,
«Tomumnouaus», «OObeKTbl OuoTexHONOTUM», «KJeTouHble KyIbTYphl U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB JUKKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuiit «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Oxckypeust «OCHOBHBIE METOABI M JOCTHUKEHUS CEJICKIIMA PACTeHUM W
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIaOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASE OHOJIOTHSL.

[Ipennochulki BO3HMKHOBEHHSI HBOJIOLNMOHHOW TEOPUU. DBOIIOLMOHHAS
Teopust u €€ MecTo B OWonoruu. BiusHue 3BOIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUY U APYTHUX HAYK.

CBuzerenbctBa HBooIUU. [lameoHTONIOTHUYECKHE: TOCIIEeI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJIOTUYECKOW JIETOMHMCH, TEPEXOJIHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo u paznuuue ¢payH u Haop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA U PA3NUUUs SMOPHOHOB PpAa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
pPYIUMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeHd y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
napBuHU3Ma. J[BMKyIME CHJIBI HSBOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpeeEHHAs W3MEHUYHUBOCTD,
O0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus 3Bomtonnn (CTI) U €€ OCHOBHBIE MOJI0KEHUSL.

MukposBoitonus. [Tonynsuus kak eAMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallMOHHBIN
nporecC ¥ KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiiMOHHBIE BOJHBI U Jpeid
reHoB. M3osisiust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBiusoommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepsl
IPUCHOCOOJIEHH y OpraHu3MoB. ApoMop(h03bl U UAHOATANTALIUY.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi. DPopMbl  HBONIONUU:  (PuiieTUYECKas, JUBEPreHTHa,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOIOIUY.

[IpoucxoxaeHre OT HecneHaIU3UpOBAHHBIX IpenkoB. IIporpeccupyromas
crienuann3anus. ATanTUBHAS paualiusl.

JdemoHncTpanuu:



[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bbap, . I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie, «3apoAblln
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOPY», «MHOr0o00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uamoamantauumn», «OO0mas aereHepauus,
«/IBmxkymue cuibl 3Boionnmny, «Kapra-cxema wmapupyra myremectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHne», « IKOJIOTHIECKOE BUI00OPA3OBAHUEY.

O6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HAaOOp IJIOOB M CeMsiH, KoyuieKus «l[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJIeJh «OCHOBHBIE HAIPaBJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpOoeHHE roJIOBHOTO MO3ra MIO3BOHOYHBIXY.

buoreorpadguyeckas kapra wmupa, KojuieKuus «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmonenb ammumkanus «llepexpécr
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKA», MUKpompenapat «J[po3odummra» (Hopma, myTtanmuu (OpMbI KPBLILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue nprcrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4HbIE TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble THIOTE3bI
BO3HMKHOBEHUSI >KM3HM Ha 3emiie: a0uOoreHe3 M NaHcnepMus. XHUMHUYecKas
IBOMIOIUSI. AOHMOTCHHBI CHUHTE3 OPTraHWYECKHUX BEIIECTB U3 HEOPTaHUYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMIOINH. HauanbHbIe Tanbl
ouonornyecko sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHWE NPOTOKJETKU. [IepBble KIETKM W WX SBOJIIOLHS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUA,
OPAOBUKCKUM, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30¥cKas apa ¥ €€ NePUOIbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NAJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOTOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMM PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [l0osiBNIEHME, paClIBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BojrouuH. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYMIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue rpeacraBiieHHil o
INPOUCXOKIAECHUHU 4elloBeKa. Mertonbl u3ydyeHus anTponoreHe3a. (CxoncrtBa u
pasInyns 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  ((pakTopbl) AHTPOITOTEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HH,
U3TOTOBIIEHUE OPYIUH TpyJa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaJAUU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YeIoBEK
yMmeneli, Yenosek mnpsamoxomamui, YenoBek HeanaepTtanbckui, Yenosek
pasyMHbIii. Haxoakun uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckue packl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAs
(eBpasumiickasi),  HeErpo-aBCTpajioujHas  (PKBAaTOpUAlbHAs),  MOHTOJOUIHAs
(a3maTcko-amepuKaHckas).  YepTsl  MPUCTIOCOOJICHHOCTH  MPEACTaBUTEIECH
YEJIOBEUECKUX Pac K YCJIOBHUAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpauuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHue CoyiHEUHOUN cuctembl», «Pa3BuTue
OpraHuueckoro mupa», «PacturenbHas KieTka», <« KHBOTHas  KJeTKay,
«IIpokapuotnueckas kinerka», «CoBpeMEHHasi CHCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHMS YEJIOBEKAa M YEIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOTI'0 4eJIOBeKa», «JlpeBHeimmue moan», «lpeBHue mroamn», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeUeCcKue pacoly».

O6GopynoBanue:  Mysiku  «l[Ipoucxoxnenne — yenoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUS KAaMEHHBIX OpYyJIui TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoysorudeckas Tabnuna, Kojuiekuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHbIe M IpaKTHYecKUue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHne MCKOMaeMbIX OCTAaTKOB PACTEHUUW U
YKUBOTHBIX B KOJUJIEKIIUSX).



DKCcKypcusi «OBONIOIMS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUECKUI My3€eil).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaui U pa3ziesibl SKOJIOrMU. MeToIbl 3KOJOTHYECKUX
UCCJIEIOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okosornueckue (aktopel. Knaccudukanus 53Koi0ruueckux (HakTopoB:
abuoTuyeckre, OMOTHYECKHME U AaHTPOINOTeHHble. JIeHCTBHE 3KOJOTHYECKHX
(haKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoans3m.
[IpucnocoOnenuss OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckne puTMBl.

buotnyeckue  daktopel.  Bumbl = OMOTHYECKHMX ~ B3aUMOJCUCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koorepaus,
MYTyajlu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpau3M. 3HAu€HHE OWOTHMYECKUX B3aMMOJEWUCTBHM MJIi CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyysinud. (OCHOBHBIE IOKa3aTenu
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J{nHaMuka 4ucI€HHOCTH MOMYJISIUU U €€ peryssius.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6onbar, K. ®. Pynbe, D. I'ekkensb.

Tabmumsl u cxembl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opranusmoBy», «®otonepuoansmy», «llonmynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJSUUU UHPY30puu-Ty penbkny, «IlunieBplie nenm».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PaCTEHUHN M3
Pa3HbBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BiusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTuueckas padora Ne 2. «[Toacyér maoTHOCTH MOMYJISIIIUN Pa3HbIX BUIOB
pacTEeHUI».

Tema 4. CooO1mecTBa ¥ IKOJIOrH4ECKHE CHCTEMBI.

Coo0miectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MpPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabsl-momuHantel. CBsA3M B
OuoIeHO3e.

Okojorudeckue cucteMsl (3kocucteMsbl). Ilonstue 00 »sKkocucreme u
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOJIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU OHKOCUCTEMBI. [luiieBbie LENMM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuMoMacca, NPOAYKLUHA. OKOJIOTHYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYUBOCTB, CAMOPETyYJIALHNs, pa3zBuTHe. CyKLeccus.

[Ipupoaubie S3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroiunBoctu sKocucteMm. CoxpaHeHUE
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ounocheprr. XKuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH Omochepsl Kak
rJ100aJpbHOM 3KOCHCTEMBl. JlMHAMUYeckoe paBHOBECHE W OOpaTHas CBsA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
azora). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOIIOTeHHBIC U3MEHEHHS B Onocdepe.
I'moGanpHbIE PKOJIOTHUUECKHE TTPOOIICMBI.

CocymiecTBoBaHHe PUPOIBI u YeJI0BEUYECTRA. Coxpanenue
Oonopa3zHooOpa3usi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
YOPABJICHHUS] TMPUPOJHBIMU pEcypcaMu M HX HUCHONb30BaHue. JlocTuxeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

[Toptpets: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuiel 1 cxemsbl: «llumeBblie nenu», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpupoansie coobmectBa», «llemnm nuTaHus», «IKoJOTHUYECKass MHPaAMUIAY,
«buocepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKocucTeMa
XBoiiHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHbie
AQHTPOIIOIEHHbIE  BO3JEUCTBUSA Ha IIpUpoay», «BaxHeilmme MCTOYHUKU
3arpsi3HEHUs BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHeiIIass cocTaBisioIIas
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3dhdex», «DakTopbl
PaIMOaKTUBHOTO 3arpsiz3HeHust Oumocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yrieponaa B Ouochepe», «KpyroBopor azora B IpUpOAE».

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PactuTtenbHbie COOOIIECTBaY, KOJUIEKIINU «brolieHo3», « BpeauTenu BakKHEUIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYyp», Trepbdapuu W KOJUICKIMM PACTeHUH U
KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HBbIM SKOJOTMYECKUM TpymraM OJHOIO BHJA,



Kpacnas xuura Poccuiickoii ®eneparuu, M300pakeHUS OXPAHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA3OBOM  YPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUMA

Cornacao ®I'OC COO, ycraHaBIMBaKWOTCSA TpeOOBaHHS K pe3yjbTaTaMm
OCBOEHHUS  OOYyYalOIIMMHUCA TpOrpaMM CpeaHero oOImero oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B crpykType IMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICIICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIUMUCS POCCUHCKON
rpaXJaHCKOW UAECHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNIICHUIO, HalWyue MOTUBAIlMM K OOyd4YeHHI0  OuOJIOoTrHuu,
IIeJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIWYHWE DSKOJOTHMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTAIOTCS B
CAMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEITEIBHOCTH B COOTBETCTBUU C
TPaJALIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBECHHBIMU IICHHOCTSIMH, IPHHSATHIMA B OOIIECTBE MpaBWIaMU M HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT MpOlIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/a U CTaplIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCPEKHOrO OTHOUIEHUS K KYJIbTYPHOMY HacCIEAUI0 U
TPAAUIHASAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpOE U
OKpY Karolen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlUN, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KHU3HEHHOTO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE peai3alli OCHOBHBIX HAIlPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa M MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIbHBIM IOJIO0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIBHLIX U HCCJIEAOBATEIBCKUX 3a/lad, YBaXUTEIHLHOIO
OTHOIIEHUS K MHEHUIO OINMOHEHTOB TPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIIbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOMU WJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOM S3bIK U KYJIBTYpY,
IIPOILJIOE M HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K NMPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
MPUPO/JIbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uneiHas yOexxJIE€HHOCTh, TOTOBHOCTh K CIIY>K€HHMIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEH POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OYIyIIETOo;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTEINSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBHUU C
TpaguuusaMu HapooB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIECHUIA;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUSA KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJAaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, (POPpMHUPOBAHHUS KYJIbTYPHI 3J10POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIy4ns:

NOHMMaHUE W peaju3alus 3J0poBOro u 0Oe3omacHoro oOpa3a >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJ U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, peryispHas Quznueckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NMOHUMAHWE IIEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEJACTBUNA W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOI00uE;

FOTOBHOCTh K AKTUBHOW JEATEIIbHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaMm npodhecCHOHANbHONU JEATEILHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOp Oyaymier npodeccu U peanru30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30BaHHIO Ha
MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOUYHHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIECTBOBAaHNS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPhl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB UM OILIGHKM UMX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroIIEU CPEbL;

OCO3HaHME TJI00ATILHOTO XapaKTepa JKOJOTHYECKUX MPoOJeM U MyTel ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YyYEHUU OUOJIOTHUHU
3HAHUST W YMEHUS TpU pEHIeHUH TpoOsieM, CBSA3aHHBIX C palMOHAIbHBIM
IPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
PKOCHUCTEM, OHOChEpHI);



aKTUBHOE HENpUATHE JEeHUCTBUM, NPUHOCAIIMX Bped  OKpy)Karollen
OPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUA NMPEANPUHUMAEMBIX ACHUCTBUI U MPEIOTBPAILATH UX;

HaJIMYKE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS], SKOJIOTUYECKON KYJIbTYpBI,
OIbITa NEeSATENbHOCTH DKOJIOTMYECKOU HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON ESITEIbHOCTH 3KOJOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYyJIbTYpPhl KaK CpEICTBA
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHuEe creuu(puky OHMONOrMM KakK HayKH, OCO3HaHUS €€ poiu B
(GbOpMHpPOBAaHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU LIEJIOCTHOTO
IpeACTaBlICHUsT 00 OKpYXarolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmecTsa, B IO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEM W peuIeHUuH MpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTUM JJIsi COBPEMEHHOM LMBWIN3ALNU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh  PECYypCHble  MpPOOJEMBbl  Pa3BUTHSA
YeJI0BEYECTBAa, IOUCKA MyTeH BBIXOJa U3 II00ATBHBIX IKOJIOTUYECKUX MPOOIeM U
o0ecrieyeHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHMOJOTMYECKHX 3HAHUM B LEIX
NOBBIIEHUSI OOIIEeH KyJbTypbl, €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUHMOHAJIBHOM I'paMOTHOCTH OOydarommxcs, Gpopmupyemoin
IpU U3y4YE€HUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4yaemble 3HAHMS JIs aHajiu3a u
OOBSICHEHUS! SIBICHUI OKPYXAlOIIero MUpa M MPOUCXOJAIMINX B HEM HM3MEHEHUH,
YMEHME JejaTh OOOCHOBAHHBIE 3aKIIOUYEHUS HA OCHOBE HAaydHbIX (AKTOB U
UMEIOIIUXCS JaHHBIX C IEJIbI0 TIOJYUYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OUOJIOTMUECKUE 3HAHUS IS
pelieHus npodyieM B peabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HaHUE ILIEHHOCTH HAy4YyHOM JEsITeNbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO M UCCIIEOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM0OO0Opa30BaHMIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWNA 1O OWOJIOTUU B
COOTBETCTBHHU C )KU3HEHHBIMU MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buomorusy
BKJIIOYAIOT: 3HAYuUMble I (OPMUPOBAHHMS MHPOBO33PEHHS OO0yJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHS, OTPaKAIOUINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB MO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cUcTeMa, Hay4HbIH (hakT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeJIOBAaHUE,  HAOJIOJICHHE, U3MEpPEHHUE, OKCIEPUMEHT U  JIPYTHuXx),
yHUBEpCAJIbHbIE y4eOHbIe JAcHCTBHS (IO3HABaTeNIbHbIE, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHUE (yHKLIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMH OOy4YaloluXcs, CIOCOOHOCTD
oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLIUIUIMHAPHBIE,

MHUPOBO33pEHYECKNE 3HAHMS M  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
IIO3HABATEJIbHON U COLMAJIBHON MTPAKTHUKE.

MeranpeaMeTHbIE PE3YNbTaThl OCBOEHHS MPOrPaMMBbI CPEAHET0 OOLIEro
o0Opa30BaHUsl TOJKHBI OTPaXkaTh:

OBiaanenne YHHBEpPCAJIbHBIMHA yueOHBIMH NMO3HABATEJILHBIMHU
AeCTBUSMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh NPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(ananu3za, cuHTE3a, CpaBHEHM S, Ki1acCu(pUKaluu, o000IIEHUs), pAaCKPbIBATh CMBICI
OMOJOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBS3M C JIPYTUMH MOHATUSAMH);

ONpEeNeNATh LENd ACATEIbHOCTH, 3aJaBas MHapamMeTpbl U KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LESIMU;

UCII0JIb30BaTh OMOJOTMYECKHUE MOHATUA JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUI
YKABOU MTPUPOIBI;

CTPOUTH JIOTMUECKHUE paACCYXXIACHUsSI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATh BHIBOJIbI M 3aKJIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui PEICTaBIICHUS
CYILLECTBEHHBIX CBA3€H M OTHOUICHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEYMH  pa3HOro  poja,  BBIBICHHBIX B pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PELICHHs] TPOOJEMbl C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepHUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€STEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELUICHUH )KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e McCCIIeI0BaTEIbCKUE TeHCTBHUA:

BJIAJIETh HABBIKAMH YUE€OHO-UCCIE0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIOJb30BaTh pa3jMuYHble BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(GopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTb U (HOpMyIMpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NESATENbHOCTH U dKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUI'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI I JIOKAa3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TOJIYYEHHbIE B XOJI€ pEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpPEHOCca CPEJCTB U CHOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KU3HENIEATEIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MJIEU, MpelaraTb OPUTMHAIBHBIE MOAXOAbI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX MHPOpMAIUU (TEKCTE yueOHOro
nocoOus, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3upOBaTh



UHGOPMAIIUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHUS, KPUTUYECKHU OLICHUBAThH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(GbOopMyIHpPOBATh 3aMPOCHl U MPUMEHSTh PA3JIMYHBIE METOJbI MPU TIOUCKE H
otbope Oumosormueckoir HHMOpPMAIUU, HEOOXOIUMOM 711 BBIMTOJTHEHUST YUEOHBIX
3azay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS Pa3IMYHBIX
TTOVICKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BHIOWpaTh  ONTUMAJIbHYI0  (OpPMY  MpEeACTaBICHUS
ounosorndyeckor nHGpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" ApyToe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Onosjorndeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusndeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYyJbl, aO0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEJCTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMHM  pAaclO3HaBaHWS W 3alUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

1) oOmenme:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJOre WM JUCKYCCHM MO CYIIECTBY OOCYKTaeMoi TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHTEILHO BBHITIOJIHCHUS TIpe/jiaraeMoun
3a/1ay, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIIMN JPYTUX YYACTHUKOB
JMasnora Wil JUCKyCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAa4YCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS M B3aMMOJICUCTBHS, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU popme (HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHWMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUIYAJTbHON
paboThI MPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHUS TPYITOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOM 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,;



NPUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAVUHUPOBATh JEUCTBUSA 10 €€ NOCTMIKEHUIO: COCTABIIATh IUUIaH JCKUCTBUH,
pacrpenensaTh pojd C Y4E€TOM MHEHHMM YYacTHUKOB, OOCYXAaTh PpPE3yJIbTaThl
COBMECTHOU paboTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHMKA KOMAaHJIbl B
oO1uit pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE MPOEKTHI, OLEHWBAThL HAEHU C TO3UIMUA HOBU3HBI,
OPUTHUHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aJieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU A€CTBUSIMM:

1) camoopranusanus:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHUS TPOOIEM W WX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBMSIX M MOCTYNKAaX MO OTHOILICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEIBHO OCYHIECTBJISATH IMO3HABATEIBbHYIO AEATEIIbHOCTD, BBISABIISATH
po0IeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTABJIATh IUIAH pEHIeHUs MpoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PEUICHHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAalMsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJ€Th HABBIKAMHM  IIO3HABATENBbHON  pedieKCUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOILECCOB, HX PE3YJIbTATOB H
OCHOBaHWM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NJIs OLCHKH CUTYyalluu, BBIOOpa
BEPHOI'0O PELICHHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO HUX
CHIKECHUIO;



IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAJIN3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0st M APYIrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP C O3ULIUU JPYTOro 4YeJ0BeKa.

HNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa3oBaHUIO 3HAHHMM, BUIbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUI B Pa3jMUYHBIX y4eOHBIX CUTYallUAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX c Ouosiorneid. B mporpamme mnpenmeTHbie
pe3yabTaThl MPEACTABICHBI IO roAaM 00yUeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa M HAYYHOTO MHPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3a71a4;

YMEHHME PACKpbIBaTh COJAEp)KaHHWE OUOJIOTMYECKUX TEPMMHOB M MOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M IPEBpalleHUE
SHEPruu), rOMeocTa3 (caMoperyJsisilus), YpOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOTYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUu (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJEKYyJsipHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 1eHTpax MHOTrooOpas3us u
IPOUCXOXKJIEHNS KyJlIbTypHbIX pactenuii H. . BaBuiosa), onpenensts rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIJIETh METO/IaMU HAYYHOI'O IMO3HAHUS B OMOJIOTMU: HAONIO/IEHNE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpraHU3alus U MNPOBEICHUE
OMOJOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIIEyeMbIMH BEJIWYMHAMH, OOBSCHEHHE IMOJYYECHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALIeHHs] HEPTUU B KIIeTKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeWo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS Ji1 OOBSICHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LEIpl0 obOecriedeHus 0e30IaCHOCTU CBOETO 3J0POBbsl U 3]10pOBbS
OKPY>KaIOIIKX JIIOJIEH, COOJIIOICHHS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHMMaHuE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOU Oouonoruu OMOTEXHOJIOTMH Uil  PalMOHAJIBHOTO
IPUPOJIOTNOIB30BAHUS;

YMEHUE pelaTh JJIEMEHTApHble T'E€HETHYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS [JIsl MPEICKa3aHHsl HACIEIOBAHUS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATH J1a0OpAaTOPHBIE M IMPAKTHYECKHE paboThl, COOMIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPHUTHYECKHM OLEHUBATh M HHTEPHIPETHPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMyYHbIX UCTOYHUKOB (CpeAcTBa MacCcOBOW MH(OpMALUU, HAYYHO-IOIMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIEeKTbl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MeIUIHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKYI0 MH(GOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBINA annapar OMOJIOrHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPa M HAYyYHOIO MHMPOBO33PEHMs, O BKJIA/J€ POCCUHWCKHX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl peIIEHUs dKU3HEHHbIX 33714,

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, MOMYJIALNSA, FeHO()OHA, SBOIIOLMS, ABMKYIINE CUIIbI ((DaKTOPhI) HBOJIIOLIUH,
IPUCIIOCOOJIEHHOCTh OPraHMU3MOB, BHJI000PAa30BAHME, HKOJIOIMUYECKHE (DAKTOPBHI,



OKOCUCTEMa, TMPOAYLEHTH, KOHCYMEHTBHI, pEIYLEHTbl, LEeNH MUTaHUA,
JKOJIOTHYECKas MUpamMuaa, OuoreoreHos, ouocdepa;

yMEHUE H3/IaraTb OWOJOrMYEeCKUe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabimeBoro cxoacrtsa K. M. bspa, depenoBaHusi TVIaBHBIX HANpaBICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenust o ouocepe B. M. Bepnaackoro),
OMPEENIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJJAMUA HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMUCAHUE KUBBIX CHUCTEM, IMPOLECCOB U SIBICHUMN, OpraHu3alus WU MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIElyeMbIMH BEJIMYMHAMU, OOBACHEHHE IMOITYUYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICNATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTUYECKHX
O00OBEKTOB: BHJIOB, TMOMYJSIHUA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCHOCOOJIEHHOCTH
OpPraHM3MOB, JEUCTBUS SKOJOTHYECKHX (PAKTOPOB HA OpraHM3MbI, IEpeHoca
BEILIECTB M IIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH MOJIYyUYCHHbIC 3HAHUS N1 OOBSICHEHUSI OUOJOTHUECKUX
MIPOLECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOICHHS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpese, MOHUMaHUuE HEOOXOAMMOCTH HCIHOJIb30BaHUS JOCTHUKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PAallMOHAIIBHOTO MPUPOIOTIONH30BAHMS;

yMEHHUE peliaTh dJeMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTABISATH CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B dIKOCUCTEMAX (1IN MUTAHUS);

YMEHUE BBINOJIHATh JIA0OPATOpPHbIE M MpakTUYeCKue padoThl, COOII0IATh
npaBuiia npu padote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPHUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH HH(OOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAaCCOBOM MH(POPMAIIMK, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHbIE  HJKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOIOTHYECKYI0 MH(DOPMAIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUITHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KouunyecTBo yacoB DJIeKTPOHHBIE
Ne HaumenoBanue pa3ieinoB Kontponbusie | TIpakTaueckue (uudposbie)
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
bu6mmnoreka [JOK
1 b 2 0.5
HOJOTHA faK Hayka https://m.edsoo.ru/7f41¢292
) JKuBble CUCTEMBI U HX 1 bubmuoreka [{OK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U g 1 bu6mmorexa [IOK
CTpOEHHE KIETKU https://m.edsoo.ru/7f41¢292
b K
4 KusHeneaTeabHOCTh KIETKHA 6 1 nomorexa O
https://m.edsoo.ru/7f41¢292
Pa3zMHOXeHHe u
5 VH]JIUBUYaJIbHOE Pa3BUTHE 5 1 bubmorexa HOK
FHBIALY p https://m.edsoo.1ru/7f41¢292
OpraHu3MOB
6 Hacaencrsennocts u g | 15 Bbu6mmorexa [JOK
W3MEHYMBOCTH OPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiusi OpraHu3MOB. 3 bubnnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 14 ) 4

[10 ITIPOT'PAMME




11 KUIACC

Koau4yecTBo 4acoB DIeKTPOHHbIE
HaumeHnoBanue
Ne (uu¢possbie)
pa3aesoB M TeM Kontpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/IbHbIE
NPOrpamMMmbl padoThI padoThI
pecypchl
| OBOIOLIMOHHAS 9 1 bubnuoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHME U Bu6 OK
2 pa3BUTHE )KM3HU Ha 9 1 0.5 nomoreka L
https://m.edsoo.ru/7f41cc74
3emite
3 OpranusmMsl 1 5 1 bubnmnorexa [JOK
OKpy2Karolas cpeaa https://m.edsoo.ru/7f41cc74
CooOmectBa u
4 3KOJIOTUYECKHUE 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nmoreka [IOK
5 P 2
C3CPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
- 34 2 2.5

YACOB II0 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DIeKTPOHHBIE
Ne Tema ypoka Koutpoasnbie | IlpakTuyeckue Hara uuppoBrIe
n/n Bcero HU3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 buosnorust B cucteMe Hayk 1 https://m.eds0o.1u/863e6122
https://m.edsoo.ru/863e632a
MeToanl NO3HAHUSA YKUBOU
npupobl. [IpakTuueckas
pabota Ne |
2 «Hcnonn3oBanue 1 0.5 bubmorexa HOK
’ https://m.eds00.ru/863e6122
pa3IMYHBIX METOJOB MPHU
U3YYCHUU OMOJIOTHIECKIX
00BEKTOBY
3 buonoruueckue cCucTeMsl, 1 bubmuorexa [JOK
MPOLECCHI U UX U3YUYECHUE https://m.edsoo.ru/863e6564
4 XHUMHYECKUH COCTAB KIETKHU. 1 bubnuorexa [JOK
Bona u MmunepaibHbie COH https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue 1 bubnmoreka [JOK
OeIIKOB https://m.eds00.1u/863e6b72
DepMeHTBI —
OMOJIOrHYeCKue
bu6mmoreka [JOK
6 KaTaJIu3aTophl. 1 0.5

JlabopaTtopHnas pabota Ne 1
«3y4yeHune KkaTaauTU4ecKon

https://m.edsoo.ru/863e6b72




aKTUBHOCTH (pepMEeHTOB (Ha
npUMepe aMHJIa3bl WK

Jlenenue kaeTku. MuTo3.

KaTajasbl)»
bubmuoreka [JOK
7 YIueBoAEL JIHmH eI https://m.eds00.ru/863e6870
2 HyxiienHOBBIE KUCIIOTBL. bubnuoreka [IOK
ATD https://m.edsoo.ru/863e6d5¢c
Uctopus u meToasbl
9 W3Y4YEHUS KIICTKH. bubmorera [TOK
https://m.eds00.1ru/863e6e88
Knerounas Teopus
10 Knertka kak nenoctHas
JKUBas CHCTEMa
CrpoeHnue 3ykapruoTHYECKOn
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHHUS KJIETOK PacTEeHUH, bubnuoreka [IOK
11 KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepuil 101 MUKPOCKOTIOM https://m.edso0o.ru/863e716¢
Ha TOTOBBIX
MUKpOIIpenaparax u ux
OITMCAHUE
12 OOMEeH BELIECTB I bu6mmorexa [{OK
MeTaboIu3M https://m.edso0o.ru/863e766¢
bub6moreka [JOK
13 PorocuTes. XeMocHHTe3 https://m.eds00.ru/863e7¢98
14 DHepreTUYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
15 JKv3HEHHBIH UK KIETKH. 0.5 Bbu6morexa [JOK

https://m.edsoo.ru/863e7dc4




JlaGopatopHas pabora Ne 3
«Habmonenne murosa B
KJIETKaX KOHYHMKA KOpEeIIKa
JyKa Ha TOTOBBIX
MUKpOTIpenapaTax»»

Buocunres Oenka. Peakius

bubmuoreka [JOK

16
MaTpHUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796¢

17 Tpancnsnus — OHMOCUHTE3 bu6mmoreka [IOK
Oenka https://m.edsoo.ru/863e796¢

13 Hexnerounsie ¢popmbl bubnuorexa [IOK
YKA3HU — BUPYCHI https://m.edsoo.ru/863e7540

bu6mmoreka [JOK
DopMBbI pa3MHOKEHUS

19 https://m.edsoo0.ru/863e81b6
OPTaHH3MOB https://m.edsoo.ru/863e831e

bu6mmoreka [JOK

2 Meii

0 o3 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Ormo10TBOpEHHE. Bu6 110K
nonroTeka

21 J1a6 6orta Ne 4 0.5

aboparopHas pabota A2 https://m.edsoo.1u/863e81b6
«3ydyenue crpoenus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTpenapaTax»»

2 WHuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpPraHU3MOB https://m.edsoo.1u/863e8436
I'eneTnka — Hayka o

23 HACJIEICTBEHHOCTH U Bu6nmorexa [IOK

A https://m.edso00.ru/863e86f2
M3MEHYHUBOCTU
24 3aKOHOMEPHOCTH bubmuotexa [JOK




HaCJIeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpeIBaHHE

https://m.edsoo.1ru/863e8878

25

Jurudpuanoe
CKpeIIrUBaHue. 3aKOH
HE3aBUCHUMOI'O
HACJICIOBAHMSI IPU3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CueruieHHOE HacIe10BaHKUE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «3yuenue
pE3yJIbTaTOB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX
MHKpOIpenapaTax»

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e8c60

27

I'eneruka nosna.
HacnenoBanue npusHaKos,
CLEIUIEHHBIX C I10JI0M

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

28

HN3MeHUnBOCTS.
Henacnencreennas
W3MEHYHUBOCTb.
JlabopaTtopHnas pabota Ne 6.
N3yuenne
MOAU(PUKAITMOHHON
WU3MEHYHMBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBON»

0.5

Bbu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacaencrsennas

0.5

bu6mmoreka [IOK




U3MEHYUBOCTb.
JlabopaTopHas pabota Ne 7.
«AHanu3 MyTauuu y
JPO30( MBI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MHUKpOIpenapaTax»
bu6nmoreka [JOK
30 Tenernka seiobexa ! https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypoK.
3l O06o01IeH e 110 TEME i
«HacnencrtseHHOCTE U
M3MEHYHUBOCTh OPTaHU3MOBY
1 Cenekuus Kak HayKa U ) bubnnoreka [JOK
npouecc https://m.eds00.1u/863€9214
MeToanl B JOCTHXKEHUS
33 CEJIeKLIUM PaCTEHUM U 1 bubmorexa LOK
https://m.eds00.1ru/863e9214
JKMBOTHBIX
14 buotexHosorust Kak oTpacib | bubnuoreka [JOK
MIPOU3BOJICTBA https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOTPAMME




11 KUIACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE
Ne Tema ypoka Kontpoabnbie | IlpakTuyeckue HAara uHppoBrIe
n/n Bcero u3y4eHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| DBOJTIOLMS U METOJbI €€ 1 bubmuorexa [JOK
U3YYCHMS https://m.edsoo.ru/863ea20e
Hcropus pazsurus
2 npescTaBiIeHu 00 1 bubmmorexa [TOK
pbelt https://m.eds00.ru/863e¢9570
3BOJIIOLAU
bubmnoreka [IOK
3 MukposBoiro 1 1
HKPOIBOITIOUHA https://m.edsoo.ru/863e9¢cle
[Tomysiius kax
dJIeMEHTapHas eANHUIA
BH/JIa U HBOJIFOLIUU. BuG OK
4 JlaGopaTtopHnast pabota Ne 1 1 0.5 nommoreka L
https://m.eds00.ru/863e¢99¢6
«CpaBHEHUE BHJIOB T10
MOP(}OIOTHIECKOMY
KPUTEPHUIO»
BIJKYIIIME CHUJIbI
5 gneMZII{ia HbIC (aKTOPHI) 1 bubmorexa HOK
P P https://m.edsoo.ru/863e9dad
3BOJIIOLIUU
6 EctecTBenHnsIit 0TOOp 1 €10 | bubmmoreka [JOK
bopMbI https://m.edsoo.ru/863e9ed0
Pesynprarsl sBOIIOLMK:
bubmuoreka [JOK
7 IpUCTIOCOOICHHOCTh 1 0.5

OpraHu3MOB U

https://m.edsoo.ru/863e9fde




BU000pa30BaHUeE.
JlabopaTtopHas pabota Ne 2
«Omnucanue
PUCTIOCOOTIEHHOCTH
opraHusma u eé
OTHOCHUTEJIBHOTO XapaKTepa

Hanpasnenus u mytu

bu6mmnoreka [JOK

AHTPOIIOTCHE3a

8 MAaKpPOIBOJOLIUA https://m.edsoo.ru/863e9¢cle
9 Heob6parumocTh 3BOTIONHAH
10 Wcropus xu3Hu Ha 3emiie u
METO/bI €€ N3yUCHUS
1 I'unoressl MPOUCXOKACHUS bubnuoreka [IOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie bu6mmoreka [IOK
10 3paM | MepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOIOIUN
pacTUTEIBLHOTO U )KHBOTHOTO
mupa. [IpakTudeckas padora
13 No 1 «3yuenue 0.5 bubmorexa HOK
https://m.edsoo.ru/863ea8bc
HMCKOTIAa€MbIX OCTaTKOB
pacTeHul U )KUBOTHBIX B
KOJUICKIUSIX)
14 CoBpemMeHHas cuctema bubnuoreka [JOK
OpPraHu4YecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YeJIOBEKa bubmuoreka [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2¢c
16 JIBuokytie cuibl (haKkTophl) bubmuotexa [JOK

https://m.edsoo.ru/863ead44




OCHOBHBIE CTaIUU

17
HBOJIIOIMU YEJIOBEKa
YenoBeueckue pachl U
18 MPUPOIHBIC aanTalliu bubmorexa HOK
PHPOA A H https://m.edsoo.ru/863eaca?
YeJioBeKa
Pe3epBHbIil ypoK.
19 O0001eHME 10 TEME
«Bo3HuKHOBEHHE U
pa3BUTHE )KU3HHU Ha 3eMIie»
20 DKOJIOTHUs KaK HayKa
71 Cpenpl oOuTaHus U bubnuoreka [IOK
9KOJIOTHYECKUE (PaKTOPbI https://m.edsoo.ru/863eafec
AOluoTtudeckue (HaKTophl.
JlaGopaTopHnas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHui U3
22 A3HBIX MECT OOUTAHHUSD 0.5 bubmmorexa [TOK
P ’ ' https://m.eds00.ru/863eb10e
JlabopaTopHas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KOJIEyCa»
bu6mmoreka [JOK
23 buotnueckue GpakTopbl
¢ p https://m.edsoo.ru/863eb348
DKOJIOTHYECKHUE
XapaKTEePUCTUKU
nonynsuud. [Ipaktuueckas
o4 YIS p 0.5

paborta Ne 2 «Iloacuér
TUTOTHOCTH TIOITYJISILIHIA
pa3HbIX BUOB PaCTCHHIDY




75 Coo0riecTBa OpraHu3MOB — 1 bubnnorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
%6 DKOJIOTHUYECKHUE CUCTEMBI 1 bu6mmoreka [{OK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN
9KOCHUCTEMBI.
bu6mmoreka [{OK
27 DKOJIOTHUYECKNE MUPAMUJIBI. 1
. https://m.edsoo.ru/863eb5fa
CBOICTBa DKOCUCTEM.
Cykueccus
28 [IpupoaHbIE 3KOCUCTEMBI 1
AHTpPONIOT€HHBIE
29 P 1
SKOCHUCTEMBI
30 buocdepa — riobdanpHas | bubnuoreka [JOK
3KOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU | bubnmnorexa [JOK
CYIIECTBOBaHUS OUOCHEpPhI https://m.edsoo.ru/863ebd16
YenoseuecTBO B Onocdepe
32 1
3emun
1 CocyiecTBOBaHHE TTPUPOIBI 1 bubnuoreka [JOK
U 4eJIOBEYECTBa https://m.edsoo.ru/863ebale
Pe3epBHbIii ypoOK.
O06o001IeHIEe TEMBI
34 1
«Coo0miecTBa u
9KOJIOTUYECKHUE CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB 34 )5

[10 ITIPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* buonorus / ITaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox

pen. [laceunuka B.B., Axunonepnoe o6miectBo «M3narensctBo «IIpocBemieHue

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 638940195023587148468261147848448039035925739262
Bnageney 3aBofoBckuit BAuecnae BnagumupoBiy

OeicTevTened C16.12.2024 no 16.12.2025
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