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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIPE/ICNICHUS] TIOAXOA0B K (DOPMHUPOBAHMUIO COJIEp)KaHHMS Y4eOHOro IpeaMera
«buonorus» coctaBwiIM: KoHUeNntyaibHble mnonoxenus @OIOC COO o
B3aMMOOOYCIIOBJIGHHOCTH  IIeJieH, COJlepKaHus, pe3yabTaToB oOOy4YeHus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOITUX MENIX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit @Denepainuy, a TakKe TOJOXKEHUS O
crienuduke OMoaoruu, €€ 3HaYCHUH B MO3HAHUU KUBOW MPUPOJILI U 00ECTICUCHUN
CYIIECTBOBAaHUS yejoBedecKoro ooimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ieIeHbl OCHOBHBIC (DYHKITMHM MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu [aéT TPEACTABICHHE O MeNsix, 00 oOmen
cTpaTeruu OOy4YeHHUs, BOCIUTAHHS M PaA3BUTUA OOYUAIOIIMXCS CpelCTBaAMU
ydyebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE IMPEIMETHOE
COJICp’)KaHUE, €ro CTPYKTYpy, paclpeieieHue 1Mo pasjeliaM U TeMmaMm,
PEKOMEHAYEMYIO MOCIIEIOBATEIBHOCTh U3YyUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHIPEIMETHBIX CBS3€H, JOTHMKH 00pa3oBaTEILHOIO
npoIiecca, BO3pacTHBIX 0COOCHHOCTEH 00yYaroImmnXCs.

B mporpamme 10 OuONOrMH Tak)Ke€ YUYMUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHnss B (OPMHpPOBAaHMH OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOM
NEeATeIbHOCTH/YUeOHBIX JEeWCTBUH OOyYarolmMXCs IO OCBOSHHUIO COJICPKAHUS
OMOJIOTMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM Owojoruu, Ojaromaps 4deMy B HeEH
MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SIKOJIOTHUYECKOTO MBIIIUICHUS, PEACTABICHUN O 3J0POBOM
o0paze *KU3HU U OEpPEeKHBIM OTHOIIEHHMEM K OKpYXaIoIIedl MPUPOIHON cpele.
[ToaToMy Hapsmy ¢ M3y4eHHEM OOIIEeOMOIOTHYECKUX TEOPU, a TAKKe 3HAHUU O
CTPOEHUM JKUBBIX CUCTEM PA3HOr0 paHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX MPOIIECCOB B MPOTrpaMMe MO OMOJIOTHUH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TOBCEIHEBHOM >KU3HU JJIsl pEIICHUS MPUKIIAIHBIX 3a/7a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEJACTBEHHBIX 3a00JICBAHWIA YEIIOBEKA, MEINKO-
FeHETHYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHMS 9KOJIOTHMYECKHU
1eaecoo0pa3HoOro TOBEJICHHS B OKPYXKAIOIIEH NPHUPOTHON cpeae, aHaimu3a
BIIUSHUSL XO3SUCTBEHHON AESATEILHOCTH YEJIOBEKa HAa COCTOSHUE MPUPOIAHBIX WU
MCKYCCTBEHHBIX AKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAHONW HANIPaBIECHHOCTH
yaeOHorOo mpeamera «buosorusy MpOoaUKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCIIOBUH JUIsl pEIIEHUs] OJHOM M3 aKTyaJlbHbIX 3ajay IIKOJbHOTO OMOJOTHYECKOrO
oOpa3zoBaHus, KOTOpas Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOIUXCA
CIIOCOOHOCTH aIalTUPOBAaThCA K HW3MEHEHUSM JWHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'0 MUpa.

Bbuonorus Ha ypoBHE cpenHero oOmero oOpa3oBaHHMsS 3aHMMAeT Ba)XKHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Yy OOYyYArOIIMXCS IMPENCTaBICHUM O
HAy4YHOM KapTUHE MHpa, pacliupseT U 00oOlaeT 3HaHUA O KUBOW IpHUpoie, €€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHW3allMM W JBOJIOLHH, CO3MAET
YyCIOBUSL  JJsi:  TO3HAHWS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KU3HU, IKOJIOTMYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bonpnioe 3HaueHre OMOJIOTUs UMEET TAKXKE JJI PENICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLHUAIU3AINU
oOyuatomuxcs. M3yuenue 6uonoruu odecrneynuBaeT yciaoBHs Ui (OPMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIlMOHHBIX H HWH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HMHTETrpaliyd OMOJOTMYECKHX 3HAHHMM C
NPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTHU, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHa3HAYeHHHM y4eOHOro IpeamMera
«buonorus» cocTaBWIM OCHOBY JUISl OIpPENEICHMs] IOAXONO0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpPXKaHUs, NPEACTABIECHHOIO B MpOorpamme Mo
OHnosoruu.

Ot6op coxepkanus ydeOHOro mpeameTa «buosnorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMUN KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYphbl, ONPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TpaKTHUeCKOM aestenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT JIEMEHTBI COACPKAHMI, KOTOPbIE CIy’KaT OCHOBOH Ui (POPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpA U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHM3alUU
OMOJI0THYECKOTO 00pa3OBaHMS.

CtpyKTypupoBaHUE COJEp)KaHUs yd4eOHOro Marepuana B Mporpamme Io
OMOJIOTMHM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOrO 3HAYEHHUs 3HaHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEAYIOUIUE COAEpKaTeNbHble IMHNUU: «bronorus kak Hayka. Merozasl
Hay4yHOro no3HaHus», «Knerka kak Ouosiornueckas cucrema», «OpraHusm Kak



ouosornueckas cucremayn, «Cucrema W MHOrooOpasue OpPraHHYECKOro MHpPay,
«IBOJTIOIHS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

enp wm3yuenust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHUEC  OOYYAONMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHATBHOU
OpraHM3allui KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETEeHHE YMEHUU
WCIIOB30BaTh ATHU 3HAHUS JUISI TPAMOTHBIX JEUCTBUH B OTHOIICHHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTmxkeHre 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
ypPOBHE 00€CTICUMBACTCS PEIICHUEM CIICAYIOITUX 3a/1ay:

OCBOEHHE OOYYarOIUMHUCS CHUCTEMbl 3HAHMM O OMOJOTHYECKHUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKaIlluX OCHOBOM
st OPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa, O
METO/IaX HAYYHOTO IMMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3aIMH, BbIJIAIOIIUXCSI OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYaIOIIMXCS IO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHaliv3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3TJSIIOB, UIEH W TOIXOJOB K HM3YUYEHHUIO JKUBBIX CHUCTEM
pPa3HOI0 YPOBHS OpraHU3alluM;

CTAHOBJICHHE Yy OOydJaromuxcs oOmeld KyJIbTyphl, (yHKIIMOHAIBHOM
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U ONbBITA, TMOJYYEHHBIX MpHU
W3y4eHUH OMOJIOTHH;

dbopMupoBaHue y OOYydYalONIUMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHPHOCTH YEJIOBEKA, pPa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJICHUU OMOJIOTHICCKUX UCCIICIOBAHMI;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHWU JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYyJIbTYPHI, J1sl (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KU3HU IS
OLICHKH IMOCJEACTBUN CBOEH JEATEILHOCTH MO OTHOIIEHUIO K OKPYIKAIOIIEH CPELE,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHUE M COOJIIOJICHWE Mep NPOPUIAKTUKU
3a00JICBaHUM.

B cucreme cpegnero oOmero oOpaszoBanusi «buomjorus», uzydaemas Ha
0a30BOM ypOBHE, SBIECTCS 00S3aTEIbHBIM YUCOHBIM IIPEAMETOM, BXOJISIIHM B
COCTaB MpeIMETHOU 001acTh « ECTECTBEHHO-HAYUYHBIE TIPEAMETHI.



Jliist m3ydeHusi OMOJI0Tuy Ha 0a30BOM YPOBHE CPEHETO 00IIero oopa3oBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 yvaca (1 gac B Henento), B 11 kiacce — 34
yaca (1 gac B Hepento).



COJEPXAHME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsI3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueil, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1l TO3HAHUS KUBOUM NMPUPOIbI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIacCupUKalms, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMBOU MPUPOJIBI».

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas pabora No 1. «lcmonb3oBaHue pa3iIMUHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMS.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonorun. Otiamdmne
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpraHU3alMUd OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMoC(EepHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIluu
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

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

benku. CoctaB u ctpoenue OeaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIeKyabl (NepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHEe CBoilcTBa OenkoB. buonormyeckue
GyHKUHUU OENKOB.



®depmentsl — Ouonorudeckue KatanuzaTtopbl. CTpoeHue QepmeHra:
aKTUBHBIA 1EHTp, cyOcrpaTHas cnenudpuyHocTtb. KodepMmeHnTsl. Butramunsi.
OTnnuust PepMEHTOB OT HEOPTAaHUYECKUX KAaTaIU3aTOPOB.

YraeBoasl: MoHOcaxapuabl  (TIIOKO3a, pudo3a ©  JE30KCHPH003a),
aucaxapuibpl  (caxapos3a, JaKTo3a) UM IOJMcaxapuiel (Kpaxmaj, TIJIMKOT€H,
1eJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOJIOB.

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

Hyxnennoseie kucnorsl: JHK w PHK. Hykneotnast — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenune u pynkiuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUU.

Huronorus — Hayka o kietke. Kierounast Teopust — npuMep B3auMOACHCTBUSA
uael u GakToB B HAYYHOM MO3HAHUU. METO bl U3YUYEHUS KIETKH.

Knerka kak menoctHas >xuBasi cucteMa. OOmmMe NTpPU3HAKH KJIIETOK:
3aMKHyTasi HapyxHasi mMemOpana, monekynbl JJHK kak renetuueckuit ammapar,
cucTeMa CuHTe3a Oeka.

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

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAJIHMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utomiasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30coMbl. [1olyaBTOHOMHBIE OPraHOWIbl KJIETKU: MUTOXOHIPHUH, TIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUUA W Tmactuld. Buasl mnactun. HememOpanHbie
OpraHouAbl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUJIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHslid 1eHTp KieTku. CTpoeHue sjpa: siiepHas 000104Ka,
KapuoIuiazmMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KIIETKE.

JdemoHcTpanuu:

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

Huarpammelr:  «PacnpeneneHue XUMHUYECKUMX DJJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmumsr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoeKyJbl Boab», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotel. JJHK», «Ctpoenne mMonexybl



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTHUECKOU KIETKW,
«CTpoeHue sIpa KIETKN», « Y TIIeBOAbDY, «JIunuasn.

OO6opymoBaHme: CBETOBOW MHUKPOCKON, OOOpYyJOBaHHWE ISl TMPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopnas pabora Ne 1. «/3yueHue KaTaqTuTUYECKOWM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopnass pabora No 2. «M3ydyeHue CTpoeHHS KJIETOK pAaCTEHUH,
KUBOTHBIX W OAKTEpUM MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax M HX
OMKCAHUE.

Tema 4. 7KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomu3M. AcCuMuIsIuUs (TUIaCTHUYECKUil OOMEH) U
JUCCUMUJIISIIUS  (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

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

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh OoTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHI.

XeMocuHTe3. XeMOCUHTE3Upyolue 0akTepuu. 3HaUYeHUE XEMOCUHTE3a s
YKU3HU Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KJeTke. PacluersieHue BellecTB, BBbIICICHUE U
aKKyMYyJIUPDOBaHME DSHEPruu B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukomus. bpoxenue m ero Buiabl. KHCIOpOAHOE OKHCIIEHME, WIM KJIETOYHOE
JbIXaHUE. OkucnuTeNnbHOE dbochopunupoBaHue. O} dexTuBHOCTH
SHEPreTUYECcKOro ooOMeHa.

Peaknun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckod wHpOpManuu B KIETKE. | €HETHYECKHH KOJ W €ro
cBoiictBa. Tpanckpurnuus — Mmarpuuabii cuaTe3 PHK. Tpancnsauus — 6uocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHOkuciaoT. Ponb pubocom B
onocuHTe3e Oenka.

Heknerounsie ¢popmbl :xu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HGHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoznedpunura yenoseka (BMY) — BozOyautens CITM/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza ©  uHTerpaza. llpodunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

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

Tabmumel 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHUTOXOHIPUNY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CtpoeHune U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xuzHeHHbId nukn Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK.

Ob6opynoBanue: moxaenu-antuinkanuu «Yasoenune JIHK wu Tpanckpumnuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKkn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounbli 1uKII, WM KU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromme B uHTepdaze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIIL
JiunmonaHei M TAlvIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMaTHUJIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHIWBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenne knerkn — muto3. Cragum muto3a. IIpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemas rubenb KIETKU — arnomnTo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecrioynoe U mososoe. Buipl 6ecnonaoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, I[IOYKOBAaHHE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JIJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpouCXOAsIIME HAa CTaauAX Meno3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornuecknii CMbICI U
3HaYEHUE Me03a.

["ametoreHe3 — mpouecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE IOJOBBIX
KJIETOK — TaMeT (CIepMaTo30ui, SIMLEKIETKa) — CHEpPMaTOre€He3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHE3). OMOpPHOHAIBLHOE Ppa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsmus, opraHorene3. IloctamOpuonanbHOE pasButue. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOe, HenmpsiMoe (IMYMHOYHOE). Brusinue



cpedbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButme pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHM, CTAJIUN PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiet u cxeMbl: «DOpMBI pa3MHOXKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXEHHUE
pacteHui», «Jlenenue kineTku Oakrepuil», «CTpOeHUE TOJIOBBIX KJIETOK,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukamus JTHK», «Mutosy,
«Meiio3y, «IIpsMoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MICKONMUTAIOIINX U
4eIo0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKONIUTAIOLIETO», «SHIEeKIeTKka MiIeKonuTarmero», «Kapuokunes B KieTkax
KOpElIKa JyKa», MarHUTHas MOJEb-alIuIuKanus «JleJeHue KiIeTKkn», MOIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENnapaTaxp».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHETUKU. Ponb uronoruu
U SMOPHOJIOTHH B CTAHOBJIICHHMH TEHETHUKH. BKiIagm pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETHUKH. METOoJIbl TEHETUKH (THUOPHI0JIOTHICCKHM,
[IUTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETUYECKHUE
noHATHus. ['eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpelMBaHuEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBaHMUS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unore3a ynuctorel ramer. [1oaHOE U HEMOTHOE IOMUHUPOBAHUE.

JuruObpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacleOBaHUS
npu3HakoB.  [{UTOreHETHYEeCKME  OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyollee ckpeniuBanue. Mcrnoap30BaHne aHaIU3UPYIOLIETO CKPEIBaHUS
JUISL OTIPENICSICHHS] TEHOTHIIA OCOOH.

CueryieHHOe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJI€JOBaHUIO I'eHOB. HapyleHue cuerieHrst reHOB B pe3ybTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTHYeCcKue KapThl.



I'enernka noma. XpoMOCOMHOE OIpeAeneHue mona. AyTOCOMbI U TOJOBBIE
XpoMocoMbl. ['omMoramMeTrHsie W reTeporaMeTHble OpraHu3Mbl. HacnepoBaHue
MPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUBI ”3MEHYNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOJAU(PUKALMOHHON N3MEHUYMBOCTU. BapualimoHHbIi psil M BapuallMOHHAsS KPUBAs.
Hopma peakuuu mpusHaka. KoJWueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakinu. CBolicTBa MOAN(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBennasi, WM TEHOTUNIUYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAs
W3MEHYMBOCTb. Melo3 W TMOJIOBOM MpollecCc — OCHOBa KOMOWHATHUBHOM
W3MEHYUBOCTU. MyTanimoHHas u3MEeHUUBOCTh. Kitaccudukanys MmyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHble (pakTophbl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieacTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKHU
YyeJIOBEKa: T€HCAIOTHYCCKUM, OTU3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHoOE ONIPENIECIICHHE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBeHHble 3a00JieBaHMS 4YeJIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MpepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTUKH U JICYECHUS T€HETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHHWE MEIUIIMHCKON
T€HETUKHU B MPEAOTBPAIIEHUH U JICUEHUN TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHcTpanuu:

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

Tabmumet w cxembl:  «MOHOTMOpPUIHOE  CKpEIMBAaHHE MW €T0
LIUTOT€HETUYECKAsT OCHOBa», «3aKOH pAaCIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameTr», «JluruOpugHoe  CKpEIIMBaHHEY,
«uTomoruyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUA, «Meiio3y,
«B3anmoAenuCcTBUE aQJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapThl PpPACTEHUM,
KUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLUEIUNIEHHOrO0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTY, «MoaudukamoHHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTD.

OO6opynoBanne: Mojenu-anmIukanun  «MOHOTHOPUIHOE CKpEIUBAHUE),
«Henonnoe nomunupoBaHuey, «Jurubpumnoe ckpeniuBanue», «llepexpéct



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

JlaGopaTopHblie U NpakTUH4YeCKue padoThl:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO WU
JOUTHOPUIHOTO CKPEUIUBaHUS Y APO30(UIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnast pabora Ne 6. «M3yuenue MoAN(PUKAIIMOHHON U3MEHUHNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 PsiZia U BApUALIMOHHON KPUBOW».

JlabopaTtopHast pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckas pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysi Kak HayKa U MPOLECC. 3apOKJICHHUE CEJICKIUH U JTIOMECTUKAIIUS.
Yyenne H. UW. BaBunmoBa 0 1eHTpax TMOPOUCXOXKACHUS W MHOr0o00pas3us
KYJbTYPHBIX pacTeHUM. LIEHTpbhl MPOMCXOXKIAEHUS JOMAIIHUX XMUBOTHBIX. CoOpT,
OpOJIa, IITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJIEKIMN pacTeHUl M KUBOTHBIX. OIllEHKa »KcTephepa. BIM3KOpOJCTBEHHOE
CKpemirBaHue — UHOpuauHr. Yucrtas nuHusA. CKpelIMBaHUE YHMCTHIX JIMHHM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpellUBaHUE — ayTOPUAMHT.
Otpanénnass rubpuauzauuss W €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYy4YEHUE TOJUIUIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

brotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanusi pexomOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornuecknue W otudeckue  npoosmembl. MO —  reHeTuyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

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

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpouCXOXKIEHHsT W MHOroo0Opasus
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. MiBanoBay,
«llomumnonnusa», «OO0bEKTbl OuoTexHonorum», «KietouHnele KyJabTypbl U
KJIOHUPOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISKHU TUIOJIOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHuil, repdapuit «CeabCKOX035UCTBEHHbBIE PACTEHUSD.



JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Oxckypeust «OCHOBHBIE METOABI UM JOCTHKEHHUS CEJICKIIMA PACTeHUM W
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpaTOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASE 0HOJIOTHS.

[Ipennoceulki BO3HMKHOBEHHSI HBOJIOLNMOHHOW TEOPUU. DBOIIOLMOHHAS
Teopust U €€ MecTo B OWonoruu. BiusHue 3BOIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbctBa HBoMONUU. [lameoHTONOTHYECKHE: TOCIIEeI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETONMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo u paznuuue ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA U PA3NUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJOTHYHbBIEC, AHAJIOTHUYHbIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeHd y BCeX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IIpeAnochlTiKM BO3HUKHOBEHUS
napBuHU3Ma. J[BMKyIME CHJIBI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUUYECHHOCTH PECYpPCOB, HEOMpeIeEHHAs W3MEHUYHUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomtonnn (CTI) u €€ OCHOBHBIE MOJI0KEHUSL.

MuxkposBoionus. [Tonynsuus kak eAMHUIA BUIA U 3BOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKU BUAOB B Mpupojae. MyTallMOHHBIN
MpoIlecC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3ossiust 1 MUrpanus.

EctecTBenHblii or60p — HampaBnsoomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepsl
IPUCHOCOOJIEHUI y opraHu3MoB. ApoMop(d03bl U UAHOATANTALUY.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi. DPopMbl  HBONIONUU:  (PuileTUYECKas, JUBEPreHTHa,
KOHBEpreHTHas, napasuiesnbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxaeHre OT HecneHaIU3UpOBAHHBIX IpenkoB. IIporpeccupyromas
crienuann3anys. ATanTUBHAS pauallusl.

JdemoHcTpanuu:



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

Tabnuupl u cxemsl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie, «3apoAbIin
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cymectBoBanue», «EctecTtBeHHbIl 0TOOPY, «MHOr0o00Opasue COpTOB PACTCHUID,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uamoamantauum», «OO0mas aereHepauus,
«/lBmxkymue cuibl 3Boimonnny, «Kapra-cxema wmapmpyra myremectBus Y.
HNapsunay, «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa30BaHNe», « IKOJIOTHUECKOE BUI00OPA30BAHUEY.

OO6opynoBaHKe: KOJJIEKIUS HACEKOMbBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HaOOp IJIOOB M CeMsH, KoyuieKius «l[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpOeHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadguyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BIaxHble mpenapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKpompenapat «/[po3odwmmay (Hopma, mytanuu (OpMbI KPBUILEB U
OKpacKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

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

JlaGoparopHas pabora Ne 2. «Onmcanue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHay4HbIE TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uOoreHe3 M naHcnepMmus. XHUMHUYecKas
IBOMIOIUSI. AOHMOTEHHBI CHUHTE3 OPTraHWYECKHUX BEIIECTB U3 HEOPTaHMYECKHX.
DKCIEPUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKON IBONMIOUNH. HauanbHbIe Tanbl
ouonornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHUE NPOTOKJIETKU. [lepBble KIETKM M WX 3BOJIIOLHS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie mo spaMm M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas Hpbl. l[laneos3olickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPAOBUKCKUM, CUIIYPUHNCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30¥cKas 3pa U €€ NePUOIbl: TPUACOBBIN, FOPCKUN, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOTOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [l0osiBNIEHME, paclIBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4yeckKoro Mupa Kak oOTpaxkeHue »3Boolud. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIIbIl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBiieHHil o
IIPOUCXOKJAECHUHU 4elloBeKa. Mertonbl u3ydyeHus anTponoreHe3a. (Cxonacrtsa u
pasnyrs 4eJ0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MTOJI0KEHUE YEIIOBEKA.

JBwxymue  cuinbl  ((pakTopsl) AHTPOITOrEHE3A. Hacnencreennas
U3MEHUMBOCTh UM  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbIH o00pa3 >KHU3HHU,
U3TOTOBIIEHUE OPYIUH TpyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaAMU U BETBU IBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeI0BEK
yMmeneli, Yenosek mnpsamoxomamui, YenoBek Heanaeptanbckui, Yenosek
pasyMHbIii. Haxoakun uCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAsS
(eBpasmiickasi),  HeErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOWIHAsS
(a3maTcko-amepuKaHckas).  YepTsl  MPUCTOCOOJICHHOCTH  MPEACTaBUTEIECH
YEJIOBEUECKUX Pac K YCIOBHUAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

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

Tabmuupbr u cxembl: «Bo3nukHoBeHHne CoyiHEUHON cucteMbl», «Pa3BuTue
OpraHuueckoro wmupa», «PacturenpHas KieTka», <« KHBOTHas  KJeTKa»,
«IIpokapuornueckas kieTrka», «COBpeMEHHas CHCTEMAa OPraHUYECKOrO MHPaAy,
«CpaBHEHUE AHATOMHYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOT'0 4eJIOBEKa», «JlpeBHelmue moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKue pacely».

O6GopynoBanue:  Myisiku  «l[Ipoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUS KaMEHHBIX OpyJIui TEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoxpoHoJoruyeckas Tabnuna, Kojuiekuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHblie M IpaKkTHYecKUue padoThbl:

[Tpaxtuueckas padora Ne 1. «M3yueHne HUCKOMaeMbIX OCTAaTKOB PACTEHUHN U
KUBOTHBIX B KOJIJIEKITUSX).



DKcKypcusi «OBOMIOIMS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeAUECKUI My3ei).

Tema 3. OpranusMbl U OKpYy:KaIIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaul U pa3ziesibl IKOJIOrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3]YyIlHAs, [OYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okosornueckue (aktopel. Knaccudukanus 53Koi0orudeckux (akTopoB:
abuoTuueckre, OMOTUYECKHME M AaHTPOINOTeHHble. JIeliCTBHE 3KOJOTHYECKUX
(akTOpOB Ha OPraHU3MBI.

AlGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepruoan3m.
[IpucnocoOnenusi OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buotnyeckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aUMOJICUCTBUIL:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3Hau€HHE OWOTHMYECKUX B3aMMOJEWUCTBHM MJisi CYIIECTBOBAaHUSA
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH monyssanud. (OCHOBHBIE IOKa3aTenu
NOMYJISILUA: YHMCIEHHOCTb, IIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ peryssius.

JdemoHcTpanuu:

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

Tabmumsl u cxemsl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opranusmoBy», «®otonepuoausmy», «llonmynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJSIUUU UHDY30puu-Ty penbkny, «Ilumiesbie nenm».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTEHUHN W3
pa3HbIX MECT OOUTAHUY.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEeyCcay.

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

Tema 4. CooO1mecTBa ¥ IK0JIOrH4eCKHE CHCTEMBI.

Coo0iiectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBA3M B
OuoIeHOo3e.

Okojorudeckue cucteMsl (3kocucteMbl). Ilonstue 00 »skocucreme u
ouoreornieHoze. DYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (nuiLEeBbIE) YPOBHU OHKOCUCTEMBbI. [luIiieBble LeMM U CETH.
OcCHOBHBIE TIOKa3aTed SKOCHUCTEMbl: Ouomacca, NPOAYKUHA. OKOJIOTHYECKHE
OUPaMUIbL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWUYMBOCTB, CAMOPETYJIALHNs, pa3BuTHE. CyKIecCus.

[IpupoaHbie S3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WIM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qakrop ycroiunBoctu sKocucteM. CoxpaHeHUE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocheprr. XKuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH Omochepsl Kak
rJ100ambHOM 3KOCHCTEMBI. JlMHAMUYecKkoe paBHOBECHE W OOpaTHas CBsA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOr€OXMMUYECKUE LUKIIBI JIEMEHTOB (yIiepoa,
azora). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Omochepe 3emnn. AHTpONIOTCHHBIC U3MEHEHHS B Onocdepe.
I'moGanpHbBIE PKOJOTHUUECKHE TTPOOIIEMBI.

CocymiecTBoBaHHe PUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oonopa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
YOPABJICHHUS] TMPUPOJHBIMU pECypcaMu M MX HUCHONb30BaHue. JlocTuxeHus
OMOJIOrMH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuiel 1 cxembl: «llumeBblie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie coobmectBa», «llemnm nuTaHus», «IDKoJOTHUECKass MHPaAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « DKocucTeMa
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepnsie
AQHTPOIIOIEHHbIE  BO3JEWCTBUS HA IIpUpoAy», «BaxHeilmme UCTOYHUKU
3arpsi3HEHHs BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHeIIasi cocTaBisOIIas
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3dhdex», «DakTopbl
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yriieponaa B buocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: MoJenb-anmuuKaus «TunuyHble OMOLIEHO3b», repOapuil
«PactuTtenbHbie cOOOIIECTBaY, KOJUIeKIIMU «brolieHo3», « Bpeautenu BakKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYIBTYyp», Trepbdapuu W KOJUICKIMUM PACTeHHH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HBIM SKOJOTMYECKUM Tpynrnam OJHOIO BHJA,



Kpacnas xuura Poccuiickoii ®enepaiuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



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

Cornacao ®I'OC COO, ycraHaBnMBaKwTCsA TpeOOBaHHS K pe3yjbTaTaMm
OCBOEHHUS  OOYyYalOIIMMHUCA TpOrpaMM  CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeaMeTa «bHOJIOrHs»
BBIJICIICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIUMUCS POCCUMCKON
rpaXXJaHCKOW UAEHTUYHOCTU — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlMM K OOy4YeHUI0  OWOJIOTHUH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHHX YOEKICHHA JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIWYHWE HSKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH IICJIM M CTPOUTD KU3HECHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIIECTBE MpaBWIaMU M HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMIpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHHS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHWS K KYyJbTYPHOMY HACICIUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpoOe U
OKpY Karollen cpee.

JIngyHOCTHBIE peE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMCHTAIlM/, TIO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE peai3alli OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIBHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YUaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa M MPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIbHBIM TOJIO0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/1ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOM S3bIK U KYJIBTYpY,
MPOILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
TIPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute (OTeuectsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPUHATHUS UEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIIECHUIA;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOXEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BocnUTaHUsA, POpMHUPOBAHUS KYJIbTYPHI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJay4ns:

NOHMMaHUE W peaju3alus 370poBOro M 0Oe3omacHoro oOpa3a >KHU3HU
(3mopoBO€  TUTaHUE, COOJIIOJIGHME TUTMEHWYECKUX TMpPaBUI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Quznyeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DPHU3MYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NMOHUMAHWE IIEHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHSI);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOIIO0uE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATH TaKyI0 JEATEIbHOCTD;

MHTEPEC K pa3nuHbIM cdepaMm npodhecCHoHANbHONU JesSTEILHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOp Oyaymer npodeccu U peanru30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpA30BaHHWIO Ha
POTSHKEHUU BCEH KU3HH;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIECTBOBAaHNUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPhI: TMPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OILIGHKM UX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KarOIIEU CPEBI;

OCO3HaHME TJ00ATIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJieM U MyTel uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJOTHUHU
3HAHUST W YMEHHUS TpU pPEHIeHUH TpoOsieM, CBSA3aHHBIX C palMOHAIbHBIM
NPUPOJIONONIB30BaHUEM  (COOJIO/ICHHE  MpaBW  TOBEJACHUSI B MPUPOJE,
HAIpPaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEpHI);



aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCAIIMX BpeA  OKpyKarolen
OPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTHYECKUE
NOCJIEICTBUS NPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATH UX;

HaJIMYKUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHON, KOMMYHHMKAaTUBHOW M COLIMAJIBHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON ESITEIbHOCTH 3KOJOTUYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMajore
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYyJIbTYpPhl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPAa;

NOHMMaHue creuu(puky OHMONOrMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3[aHUU LIEJIOCTHOTO
IpeACTaBlIeHUs. 00 OKpYXarolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHUuH MpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIsi COBPEMEHHOM LMBWIN3ALNU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pEIIaTh PECypCHble  MPOOJEMBbI  Pa3BUTHSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AbHBIX IKOJIOTUYECKUX MPOOIeM U
o0ecrieyeHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJOTMYECKUX 3HAHUM B LEIX
HOBBIIIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKLUMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, Gpopmupyemoin
IpY U3yYE€HUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaeMmble 3HAHMs /JIs aHajau3a u
OOBSICHEHUS! SIBIICHUI OKPYXAlOIIero MuUpa M MPOUCXOJAMINX B HEM HM3MEHEHUH,
YMEHME JejaTh OOOCHOBAHHBIE 3AKJIIOUYEHUS HA OCHOBE HAay4dHbIX (AKTOB U
UMEIOILUXCS JaHHBIX C I€JIbI0 TIOJYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIEM B pEaJIbHbIX KU3HEHHBIX CUTYALMSX;

OCO3HAaHUE ILIEHHOCTH HAy4YyHOW JesITeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAaHWW 1O OWOJIOTUHU B
COOTBETCTBHHU C )KU3HEHHBIMU MOTPEOHOCTSIMU.

METANPEJIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buomorusy
BKJIIOYAIOT: 3HAYuUMble I (HOPMUPOBAHHMS MHPOBO33PEHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHS, OTPaKAIOUINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOLECC,
cHUCTeMa, Hay4HbIH (paKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCIIeJIOBAaHUE,  HAOJIOJICHHE, U3MEpPEHHUE, OKCIEPUMEHT U  JIPYTHuX),
yHUBEpCAJIbHbIE ydeOHbIe JAeHCTBHS (IIO3HABaTEJbHbIC, KOMMYHHKATHUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIme (dbopmHpoBaHUE (yHKLIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMH OOydYaloluXcsl, CIIOCOOHOCTD
oOyyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKWE 3HAHMS WM  YHUBEpCaJbHble y4eOHblE JCUCTBUS B
NIO3HABATEJIbHON U COLMAJILHON MTPAKTUKE.

MeranpeaMeTHbIE PE3YNbTaThl OCBOEHHS MPOrPaMMBbI CPEAHET0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPaXkKaTh:

OBiaanenne YHHBEpPCAJIbHBIMHA yueOHBIMH NMO3HABATEJIbHBIMHU
AeHCTBUSMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMoOCTOSITENIbHO  (OpMyJIHpOBaTh W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh NPH OCBOCHHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, Ki1acCupUKaluu, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJOTMYECKUX MOHATUNA (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIIUBATh
CBSA3U C IPYTUMH MOHATUSAMH);

ONpEeNeNATh LENd ACATEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSITEIBHOCTH C TOCTABICHHBIMU LESIMU;

UCIIOJIb30BaTh OMOJOTMYECKHUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW IPUPOJBI,

CTPOUTH JIOTMUECKHUE paCCYXKIACHHUsI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTUU), BBIABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYIMPOBATH BBIBOJIBI M 3aKJIFOUEHUS;

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



TaKK€  MPOTHUBOPEYMH  Pa3HOr0  pojaa,  BBUIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUIaH PEIICHHs MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHAIbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e McCCIeI0BATEIbCKHE TeHCTBHUA:

BJIAJIETh HABBIKAMH YUE€OHO-UCCIE0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MOUCKY METOJIOB PEIIECHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTald, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX M COLUAIBHBIX TPOECKTOB;

(dopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTb U (HOpMyIMpOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI I JI0KAa3aTEelIbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TOJIYYEHHbIE B XOJ€ PEIICHUS 3aJladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpPEHOca CPEJCTB U CHOCOOOB
NerlcTBUS B MPO(ECCUOHAIBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

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

3) padora ¢ nHpopmanuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAUU (TEKCTE yueOHOTro
nocoOus, HAy4YHO-IIOMYJIIPHOM JUTEpaTtype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKHU OLICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GhOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIE METOJbI MPU TIOUCKE H
otbope Oumosormueckoir nHMOpPMAIUU, HEOOXOIUMOM 711 BBIMTOJTHEHUST YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3IMYHBIX
TTOVICKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BHIOWpaTh  ONTUMAJIbHYI0  (OpMY  MpEeACTaBICHUS
ounosorndyeckoi nHGpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOJIUIbI, PUCYHKH
" ApyToe);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Onoyorndeckor HWHPOpMANMEH: TPUMEHATh XHMHUYECKue, (Qusndyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYyJbl, ab0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEJCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcO3HaBaHWSA W 3aUTHl  WH(OpMaIuy,
nHGOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

1) oOmenme:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJore WM JUCKYCCHM MO CYIIECTBY OOCYKTaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEILHO BBITIOJIHCHUS TIpe/jiaraeMoun
3a/1ay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIIMN JIPYTUX YYACTHUKOB
JMasora Wil JUCKyCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HA4YCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICUCTBHSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme (opMyIupoBaTh CBOM BO3PAKEHNUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCITOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAJTbHON
paboOThHI MPU PEIICHUH OMOJIOrMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
PUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1au;

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



IPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAUHUPOBATH JEUCTBUS IO €€ NOCTMKEHUIO: COCTABIIATH IUUIaH JCKUCTBUH,
pacmpenensTh pojid ¢ Y4ETOM MHEHHMM YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOU paboTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHMKAa KOMAaHIbl B
oO1uit pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIEHMBAThL HAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIJISITh ITO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aJieHMe YHUBEPCAJIbHBIMHU PEryJSSTUBHBIMHU A€CTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS IS BBISABICHUS TPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU II€JIeBble M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBMSIX M MOCTYNKAaX IO OTHOIICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JOPOBBI0 OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYHIECTBJISATH IMO3HABATEIBbHYIO AEATEIIBHOCTD, BBISABIISATH
po0eMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTaBJISATh IUIAH pEHIeHUs MpoOJeMbl ¢  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaILUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

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

OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW JPYIUIUU B
pPa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TOBBINIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJ€Th  HABBIKAMHM  TO3HABATENbHON  pedieKCUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJIbTATOB W
OCHOBAHUM, UCIOIB30BaTh MPUEMBI pPedIECKCUU NI OLICHKU CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHIKCHUIO;



IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAJIN3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE ce0st M APYIrUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU JPYTOro YeJOBEKa.

HPEJMETHBIE 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, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIbI JESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUI B pa3jMUYHBIX Y4€OHBIX CUTYallUAX, a TaKkKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX c Ouosiorneid. B mporpamme mnpenmMeTHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa M HAYYHOTO MHPOBO33PEHMS, O BKIIAJ€ POCCHUICKUX U
3apyO€KHbIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3a7a4;

YMEHHME PACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M IPEBpallCHUE
SHEPruu), rOMEOcTa3 (caMoperyJsisilus), ypOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHSI ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJEKyJIsipHON Ouosiorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yyeHus (o 1eHTpax MHOTrooOpas3us u
IPOUCXOXKJIEHN KylIbTypHbIX pactenuii H. 1. BaBuiosa), onpenensts rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIJIETh METOIaMU HAYYHOI'O IO3HAHUS B OMOJIOTMU: HAONIOIEHNE U
OMMCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THIOTE3bl,  BBISBICHHUE
3aBHUCHUMOCTH MEXIY HCCIIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX KM MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHMs] 3HEPTUU B KIIeTKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATH MOJyYEeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBICHUN, IJIS MPUHATUS NMPAKTUYECKUX PEIIECHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 oOecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY’KaIOIIUX JIIOJIEH, COOIIOICHHS] HOPM T'PaMOTHOTO TOBEACHUS B OKPY Karolen
OPUPOAHONM cpele, MOHMMaHuE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBpEMEHHOM  Ouosorui W OMOTEXHOJOTHMH  Ajs  palMOHAIbHOIO
IPUPOIOTNIOIb30BAHUS;

YMEHUE pelaTh JJIEMEHTApHblE TE€HETUYECKHUE 3aJayd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBAaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJISl MPEICKa3aHMsl HACIEIOBAHUS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTUYECKHE paboThl, COOMIOAATH
npaBuiia npu padote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPHUTHYECKHM OLEHUBAThb M HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACcTBa MacCcOBOW MH(OpMALUU, HAYYHO-IOMYJISIPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OHMOJIOTHUH,
MeIUIHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUNHBIN annapar OMOJIOrHH.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» 6 11
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUSA ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIAJ€ POCCUHCKHX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUs AKU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OH, SBOIIOLMS, ABIKYIINE CUIIbI ((haKTOPBI) HBOJIIOLINH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PAKTOPHI,



DKOCHCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLEHThl, LENU MNUTaHUs,
JKOJIOTHYECKas MUpamMuaa, OuoreoreHos, ouocdepa;

yMEHUE H3/Iaratb OWOJOrMYEeCKUe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbl M 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, depenoBaHusl TJIaBHBIX HANpPaBICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenust o ouocepe B. 1. Bepnaackoro),
OMPECNIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMUCAHUE JKUBBIX CUCTEM, MPOLECCOB U SIBICHUH, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXIY HCCICAYyeMbIMH BEIUYMHAMU, OOBSCHEHHE TOJYYECHHBIX
pe3yJIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUHU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIENSATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTeOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpTraHU3MOB, JEUCTBUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEeHOCa
BEILIECTB M IIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHX
LUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOJIYyUYECHHBIC 3HAHUS NI OOBSICHEHUSI OUOJOTHUYECKUX
IIPOLECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELUICHUN B MOBCEIHEBHOU
KU3HU C 1IN0 o0ecredeHus: Oe30IacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOICHHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
NPUPOJIHON cpejie, TMOHMMaHHE HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl PAITMOHATILHOTO TTPUPOIOTIOIH30BaAHHSI;

yMEHHUE peliaTh dJeMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBIISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (1IN MUTAHUS);

YMEHUE BBINOJIHATh JIA0OpATOPHBIE M MpakTU4YecKue paboThl, COOJIOIATh
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh W HWHTEPIPETHPOBATH HHHOPMAIIHIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACcCOBOM MHGPOPMAILIMK, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHblE  HJKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHUE CO3/1aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001ast OnoyIoruueckyr0 MHGOPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
WCIIO0JIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3uesion (undposbie)
KonTpoasubie | IlpakTudyeckue
/I | ¥ TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcebl
bu6mmoreka [IOK
1 b 2 0.5
HOJOTHA KK Hayka https://m.edsoo.ru/7f41¢292
) JKuBble cUCTEMBI U HX | bu6mmoreka [IOK
Opranusanus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTaB U g | bu6mmoreka [JOK
CTPOCHUE KIETKU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 XK 6 1
HBHEACATCILHOCTR KICTIH https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U
5 WHJAUMBUAYaTbHOE Pa3BUTHE 5 1 bubmorexa HOK
JUBHIALY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTD U g 15 bubmuoreka [{OK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuusi OpraHnu3MoB. 3 bubmnoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Bbubmmorexa [JOK
8 Peseparoc pevs ! ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 ) 4

[10 ITPOI'PAMME




11 KUIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHne
Ne (uu¢ppossbie)
pa3fejioB M TeM KonTposabubie | IlpakTuueckue
n/n Bceero o0pa3oBaTejibHbIE
MPOorpamMMbI padoThbI padoThbI
pecypcbl
| OBONIONMOHHAS 9 | bubmuoreka [JOK
Oonosorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHHE U
2 a3BUTHE KU3HU Ha 9 0.5 bubnmorexa LIOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opranu3msl 1 5 1 1 bu6muoteka [{IOK
OKpYyXarolas cpeaa https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
bu6mmorexa [IOK
4 SKOJIOTHYECKHE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
bub6mmoreka [IOK
> Pesepsroe Bpems 2 I https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 ) 25
YACOB I10 ITPOITPAMME ’







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KoJunyecTBO yacos dakTHy DJIeKTPOHHBbIE HU(PPOBHIE
0 aTa
Tema ypoka Kontpoubnbie | [IpakTnuyeckue A eckast oOpa3oBaTte/ibHbIE
n/n Bcero U3Y4YeHUS
padoThI padoThI Aarta pecypcel
bubmuoreka [{OK
Buomnorus B cucreme
1 HAVK 1 05.09. https://m.edso00.ru/863e6122
y https://m.edsoo.ru/863e632a
MeToapl mO3HAHUA
YKUBOU MPUPO/IBI.
[IpakTnueckas
pabota Ne 1 Eu6 11OK
noImoreKa
2 41 1 . 12.09.
(VICTIOIL30BARME 0.5 09 https://m.edsoo.ru/863e6122
Pa3IMYHBIX METOOB
IPU U3YYCHUHN
OMOIOrMYECKUX
00BLEKTOBY
buonornueckue
3 CHUCTEMBI, IIPOLIECCHI 1 19.09 bubmmorexa LIOK
» Tpott T https://m.edsoo.ru/863e6564
U UX U3yYCHUE
XUMHUYECKUH COCTaB Bu6 110K
noImoTeKa
4 .B 1 26.09.
[JIETKH. Boja u https://m.edsoo.ru/863e674e
MUHEpaIbHBIE COIU
5 benku. CocrtaB u 1 03.10 bubmnoreka LIOK
cTpoeHue OENKOB o https://m.eds00.1u/863e6b72
depme —
6 PMEHTBI | 0.5 10.10. bubnuoreka LIOK
OHOJIOTHYECKHE https://m.eds00.ru/863e6b72




KaTaJnu3aTophl.
Jlaboparopuas
pabota Ne 1
«3yueHune
KaTaJIuTUYECKOMN
aAKTUBHOCTH
dbepmeHTOB (Ha
pUMEPE aMIJIa3bI
WM KaTala3bl)

bu6mmoreka [IOK
7 L 17.10.
Yraeeost. Jumne: https://m.edso00.ru/863e¢6870
g Hyxnennosbie 24.10 bubnuorexa [JOK
KUCIOTEL. AT® o https://m.edsoo.ru/863e6d5¢c
Uctopus u meToasl
bu6mmorexa [JOK
9 W3y4YEHUS KIETKH. 07.11.
https://m.eds00.1ru/863e6e88
Knerounas Teopus
Knerka kak
10 1IEJTOCTHAS JKUBas 14.11.
cucrema
Crpoenne
AYKapUOTUYECKOU
KJICTKH.
JlaGopaTopHnas
bu6mmoreka [IOK
pabora Ne 2
11 0.5 21.11. https://m.eds00.ru/863e6ff0
«3yueHune

CTPOEHUS KJIETOK
pacTeHui,
’KMBOTHBIX, TPHOOB
u Oakrepuil mox

https://m.edsoo.ru/863e716¢




MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoIpenaparax u
UX OIHUCAHHUE»

12 OOMeH BelecTB Win 2811 bubnuorexa [JOK
MeTaboIH3M o https://m.eds00.ru/863e¢766¢
dotocunTE3. bub6auoreka IIOK

13 05.12.

XeMocuHTEe3 https://m.eds00.ru/863e7¢98

14 DHepreTU4ecKui 1212 bubnmoreka [JOK
oOMeH o https://m.edsoo.ru/863e7aae
JKHu3HEeHHBIN UK
kieTku. [lenenue
KJIeTKH. MuTO3.

JlaGopaTopHnas
6ota Ne 3

15 pabota Ne 0.5 1912, bubnmoreka [JOK
«Hao0mronenne https://m.edsoo.ru/863e7dc4
MHTO3a B KJIETKaX
KOHYHKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»
buocunTe3 Genka.

16 Peakuus 26,12 bu6mmoreka [IOK
MaTPUYHOTO o https://m.edso0.ru/863e796¢
CHUHTE3a
Tpancasus — bubnuorexa [IOK

17 09.01.

OmocuHTe3 OenKa https://m.edsoo.ru/863e796e
Heknerounslie BuG OK
18 (OpPMBI KU3HH — 16.01. nommorexa [

BHUPYCBI

https://m.edsoo0.ru/863e7540




®opMbI

bu6mmoreka [IOK

19 Pa3MHOKEHUs 23.01. https://m.edsoo0.ru/863e81b6
OpPTraHU3MOB https://m.edsoo.ru/863e831¢
bubmuoreka [{OK
2 Meii .01.
0 enos 300 https://m.edsoo.ru/863e7f4a
ObpazoBanue u
Pa3BUTHE MOJOBBIX
KJIETOK.
O1m1010TBOpEHHE.
JlaGopaTopna
21 paTopHas 0.5 06.02. bub6mmorexa [JOK
paborta Ne 4 https://m.edso0.ru/863e81b6
«3yueHue
CTPOCHHUS TOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
NunuBunyansHOE
bubmnoreka LIOK
22 pa3BUTHE 13.02.
https://m.edsoo.ru/863e8436
OpraHU3MOB
I'enernka — Hayka
23 0 HACJIEJACTBEHHOCTH 20.02 bubmoreia HOK
A o https://m.edsoo.ru/863e862
1 U3MCHUYHUBOCTH
3aKOHOMEPHOCTH
HACJICIOBAHUS Eub 10K
HOIIMOTEKA
24 . 27.02.
HPHSHAKOB https://m.edso0o0.ru/863e8878
MonorubpuaHoe
CKpEITUBaHNE
Jurubpunxoe
25 CKpelIMBaHue. 05.03. Bubmmorexa LIOK

3akoH

https://m.edsoo.ru/863e89a4




HE3aBHCUMOTI'0
HaCJIeI0OBaHUs
IIPU3HAKOB

26

CuerieHHOE
HaCJIeIOBaHUE
MPU3HAKOB.
Jlaboparopuas
pabora Ne 5
«3yueHue
pe3yJIbTaTOB
MOHOTHOPHIHOTO H
JTUTHOPUTHOTO
CKPCIIUBAHUS Y
po30(uIIEI HA
TOTOBBEIX
MUKpOTIpenapaTax»

0.5

12.03.

bub6mmorexa [JOK
https://m.eds00.1ru/863e8c60

27

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB,
CIICTIIICHHBIX C
IIOJIOM

19.03.

but6mmoreka [IOK
https://m.edsoo.ru/863e8c60

28

M3MEHYHBOCTE.
Henacnencreennas
W3MCHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenne
MoAu(UKAITMOHHON
W3MEHYUBOCTH,

0.5

02.04.

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe




[IOCTPOEHUE
BApHUALMOHHOTO
psina u
BapHallMOHHOM
KpHUBOW»

29

Hacnencrsennas
M3MEHYHBOCTb.
JlaGopaTopHnas
pabota Ne 7.
«AHanu3 myTanui y
JIpo30¢UIIBI HA
TOTOBBIX
MUKpOTIpenaparax»

0.5

09.04.

bu6morexa [JOK
https://m.edsoo.ru/863e8efe

30

I'enetnka yemoBeka

16.04.

bubmnoreka LJOK
https://m.edsoo.ru/863e8d78

31

Pe3epBHbIii ypoK.
O06001IeHueE 110
TeEME
«HacneacTBeHHOCTD
1 U3MEHYHMBOCTh
OpPTraHU3MOBY

23.04.

32

Cenexnus Kak HayKa
U IIpouecc

30.04.

bu6mmoreka [IOK
https://m.eds00.1u/863¢9214

33

MeTtoabl
JIOCTHKCHHS
CEJIEKIIUU PACTECHUI
1 )KMBOTHBIX

07.05.

bu6mmorexa [JOK
https://m.edsoo.ru/863e9214

34

buorexHonorus Kkak
OTpaCIib

14.05.

bu6mmoreka [JOK
https://m.edsoo.ru/863e¢9336




MIPOU3BOJICTBA

35 Pe3epBHbIil ypok

OBILEE KOJIMYECTBO
YACOB 110
[NPOTPAMME

35




11 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
| OBOIONHS U METOBI €& | 04.09 bubmnorexa [JOK
U3yYCHUS o https://m.eds00.ru/863ea20e
Hcropus pazButus
2 npe fTaBJII)eHHﬁ 00 1 11.09 Bubmmorera [JOK
pea o https://m.eds00.1u/863¢9570
HBOJTIOIIUHU
bubmuorexa [JOK
1 18.09.
3 Mukpossomors 8.09 https://m.edsoo.ru/863e9cle
[Homynsaums kax
AJIeMEeHTapHas €IMHULIA
BU/JIa U HBOJIIOIUH.
bubnunorexa LIOK
4 o] 1 0.5 25.09.
JlaGopatopras pabora Ne https://m.edso0o.ru/863e¢99c6
«CpaBHEHHE BHJIOB T10
Mop(hooruuecKkoMy
KPUTEPUIO»
BIDKYIIIHE CHJIBI
5 gneMZIia HBIE (PaKTOPHI) 1 02.10 bubmmorexa LIOK
P P o https://m.edsoo.ru/863e9dad
SBOJIIOLIAN
6 EctecTBeHHbII 0OTOOp U €ro 1 09.10 bu6mmoreka [JOK
bopmbI o https://m.eds00.ru/863e9ed0
Pe3ynbTathl 3BOMIOIUN:
0
7 MPUCIIOCOOIEHHOCTD 1 0.5 16.10. bu6nuoreka [IOK
OpraHU3MOB U https://m.edsoo.ru/863e9fde
BU000pa30BaHUeE.




JlaGopatopHnast pabora Ne 2
«Onucanne
PUCTIOCOOIEHHOCTH
opranusma u eé
OTHOCHTEIIEHOTO XapaKTepa

Hanpasnenus u nmytu

bu6mmoreka [JOK

8 MaKpO3BOJFOIIHU 23.10. https://m.eds00.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIOIINN 13.11.
10 Ucropus )'%(I/ISHI/I Ha 3eMJe U 20.11.
METO/IbI €€ N3YUCHUS
1 I'mnoressl MPOUCXOXKACHUS 2711 bu6nuorexa IIOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 04.12. bubmuoreka [JOK
10 3paM | Mepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOIOIUN
pacTUTEIBLHOTO U )KUBOTHOTO
mupa. [IpakTuueckas padbora Bu6miorexa LK
13 Ne 1 «syuenne 0-5 .12 https://m.edsoo.ru/863ea8bc
HCKOMaeMbIX OCTaTKOB
pacTeHUil U )KUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpemeHHast cucrema 18.12. bu6mmoreka [JOK
OpPraHu4yecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YeJIOBEKA 75.12. bubmuorexa [JOK
(a"nTpOTOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JBwxymue cuitbl (pakTops) 15.01. bubnuotexa [JOK
aHTpoIoOreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU 22.01.




OBOJIOIHMH YCIOBCKA

18

UYenoBevyeckue pacsl U
MPUPOJIHBIE aJanTalllK
YyelioBeKa

29.01.

bubmuoreka [JOK
https://m.edsoo.ru/863eaea?

19

Pe3epBHbIit ypoK.
O00011eHMe 110 TEME
«Bo3unkHOBEHNE U
pPa3BUTHE )KU3HU HA 3eMJIC»

05.02.

20

DKOJIOTHUs KaK HayKa

12.02.

21

Cpenpl oOuTanus u
9KOJIOTHYECKUE (PaKTOPbI

19.02.

but6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AOuoTtudeckue (HakTopsl.
JlaGopaTopnas pa6ota Ne 3.
«Mopdonornueckue
O0COOCHHOCTH pacTeHH U3
pa3HBbIX MECT OOUTAHUY.
JlaGopatophas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJIeyca»

0.5

26.02.

but6mmoreka [JOK
https://m.edsoo.ru/863eb10e

23

Buotnueckue hakropsr

04.03.

bubnunoreka [IOK
https://m.edsoo.ru/863eb348

24

OKOJIOTUYECKHE
XapaKTePUCTUKU
nonyJsinuu. [IpakTuueckas
paborta Ne 2 «Iloacuér
TJIOTHOCTH TIOMYJISIIANA
Pa3HBIX BUIOB PACTEHUI»

0.5

11.03.

25

Coo0riecTBa OpraHu3MOB —

18.03.

bub6mmoreka [JOK




OuoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CUCTEMBI | 01.04. bubmuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBbIE TIOKA3aTENU
9KOCHUCTEMBI. BuGmorexa LIOK
27 3KOJ30FI/I'~ICCKI/I€ MHPAMUIBI. 1 08.04. hitps://m.edsoo r/S63ebSfa
CBoOIICTBA DKOCUCTEM.
Cykueccus
28 [Ipupoanslie 3xocHucTEMBI 1 15.04.
29 AHTpPOIIOTEHHBIE | .04,
9KOCUCTEMBI
30 buocdepa — rinodanpHas | 29.04. bu6mmoreka [IOK
3KOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH 1 06.05. bubnuorexa LIOK
CYIIECTBOBaHUS OUOCHEphI https://m.edso0.ru/863ebd16
1 YenoseuecTBO B OMochepe | 13.05.
3emiu
13 CocytiecTBOBaHUE TTPUPOIBI i 20.05. bubnmoreka [JOK
U YEJIOBEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIii ypOK.
O0600611eHnEe TEMBI
34 1
«Coo0miecTBa u
9KOJIOTUYECKHE CHCTEMbD»
OBILEE KOJIMYECTBO YACOB 34 55

[10 ITIPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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