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[Tpu pa3paboTke mporpamMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY ISt
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Yy4eOHOro MpeaMera
«buonorusi»  coctaBwiM: KoHIenTyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHusl, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMAIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obmero oOpa3oBanus B Poccuiickoit denepanuu, a TakkKe MOJOXKEHUS O
cnenupuke OMOIOruK, €€ 3HaYeHUH B MO3HAHUU KMBOM MPUPOJILI U 0OECIICYCHUH
CYIIIECTBOBAaHMSI YesloBeYecKoro obmiectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu maéT MpeACTaBICHHE O IeNax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopeleieHue 1o pa3ieliaM U TeMaw,
PEKOMEHIyeMYIO TOCIIEI0BAaTEIHbHOCTh N3YUCHHS YYEOHOTO MaTepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTebHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmporpamme 1o OuOJNIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAIllPpEIMETHBIM M TPEAMETHBIM pe3yibTaTaM
oOyduenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCcsi MO OCBOEHUIO COJIEp KaHUs
OMOJIOrMYecKOro 00pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIN YpPOBEHb) pealn30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoyioTuH, Onaronmapsi 4emy B Hel
POCMATPUBACTCS HAMpPABICHHOCTh HAa Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALIUN JIMYHOCTH, SKOJIOTHUYECKOrO MBIIIEHUS, IPEACTABICHUN O 310pPOBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[TosTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMme Mo OMOJOTHH yAEJICHO BHUMaHHE HCIOJIB30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU IJISl PEIICHUS MPUKIAIHBIX 33/]a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTHYECKU
IEJIeCO00Pa3HOT0 TOBEACHUS B OKpPYXKAIOMIEW NPHUPOIHON cpene, aHamu3a
BJIMSIHUSL XO3SMCTBEHHOW JAESITENbHOCTH YEJOBEKa Ha COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPHUKJIAJAHON HaNpaBIeHHOCTH
yaeOHoro npenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus
YCIIOBUH ISl pEIICHUsI OJTHOM M3 aKTyalbHBIX 3a7ad IKOJILHOTO OMOJOTHYECKOTO



oOpa3oBaHMs, KOTOopas mpeamnonaraer ¢GopMUpOBaHHE y  OOydYarOIIUXCs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  Npupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MNPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISIONIME aJeKBaTHOE TOBEJCHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM jesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHuszM Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«IBOIOIUS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Lens u3yuenusi yuebHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (pOPMUPOBAHUSL TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTUHE MHUpaA, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO0Opa3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpoIlecce aHaIM3a JNAaHHBIX O MyTSIX Pa3BUTUSA B
OMONOTHH HAyYHBIX B3TJISIOB, MW M MOAXOAOB K W3YYCHHIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyabTypbl, (PYHKIIMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPY)KAIOIIETO
MHUpa KUBOW MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITAa, TOJYYEHHBIX MPHU
W3y4YeHUHU OMOJIOTHH;

dopMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUYECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUH;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIMIEHUS YpPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIIOJCHHE Mep NPODUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIAIIUM B
cocTaB IpeaMeTHOM obnacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.

Jlst m3ydenusi OMoJI0ruy Ha 6a30BOM YPOBHE CPEHETO 0011Iero 00pa3oBaHus
orBoguTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B He/1eJ10).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupuUKalMs, MOJETUPOBaHUe, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoMcTBa OenkoB. buonorunueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIOKO3a, pubdo3a U JAE30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BOO0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[urtonorus — Hayka o kietke. KiietouHas teopust — npumep B3aUMOAECHCTBHS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas u mpokapuotudeckas. OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa u pyHkIuu. [luTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JleMmoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOMU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogudeckas TaOIUIlAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOeHUE KMBOTHOW KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHblil. Ponbs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIJIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHPoOpManuu B KIETKE. | @HETHYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIHs, peBepraza W WHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHW3MOB, €r0 3HAYEHUE JUJIS CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpUOHANIBHOE  Ppa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy M[BETKOBBIX pAacTeHUU», «BeretaTuBHOE pa3MHOXKEHHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIUInKauus «Jleaenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Mcropus pa3Butus reHeTUKd. Poibs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpumHoe CKpemuBaHue. 3aKOH €IUHOO0Opa3usi THUOPUIIOB TEPBOTO
nokoyieHusA. IIpaBuno JOMHHUpPOBAaHMS. 3aKOH PACUICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenmpanme. Mcrnonp30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHYeCKne KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKUN. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM reHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKA.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JuruOpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUICHHOTO ¢ mnoyiom», «Kapuotumbsl uyenoBeka | KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe nmomuuupoBaHuey, «JluruOpumanoe ckpenuBanue», «llepekpécr



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHUOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOKIACHUS U MHOTooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHusA. CKpellMBaHWE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOoJIOrHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckne W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Iloposbl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJOB U KOPHEIIJIONOB AUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. 3apoxaeHue m pa3BUTHE SBOJIONMHUOHHBIX NpeACTABJICHUHA B
onoJiornuu

OomonnoHHass Teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BOTIOIUK BUA0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTernueckoit Teopun HBomtounu (CTDI). HeltpanbHas
Teopust dBomound. CoBpeMeHHas SBOJIOUMOHHAs  OuWojorud. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJbTypHBIX (opm
KarmycThl», «[1opopl JOMaTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHHUS MABWXKYIIUX CHUJ DBOJIOLHUNY,
«OCHOBHBIE ITOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJTFOLIUNY.

Tema 2. MuKpo3BoOIIOLMA U €€ Pe3yJIbTATHI

[TomynsAnus Kak 3JIeMEHTapHasi eAuHuIAa SBOMIOIUA. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl momyisuuid. 3Mmenenue
reHopoHJa TOMYJSAIMKM KaK DJIEMEHTApHOE DJBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
nporiecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpeld rTeHOB — ciydaifHbie
HEHAIpaBJICHHbIC W3MEHEHHsS YacTOT aiened B momymsanusx. Oddexr
ocHOBaTend. JIggexm oOymuiiounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6



oonbuwiux U manelx  nonyaayuax. Mwurpamun.  M3omsums  mOMyJISIMiL:
reorpadudeckas (IpOoCTPaHCTBEHHAS ), OMOIOTHYECKas (PEPOTyKTUBHAS ).

EctrectBennblii oTO0p — HampaBisitonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOIIMNA,  pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONIeHHOCTh  OpraHU3MOB  KaK  Pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — MpUCNOCOOJIeHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3mMoB: MOP(OJIOTrHYECKuE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
PUCIIOCOOJIEHHOCTU OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsiius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIon IU3anus,
rubpuan3aius). JmuTeaTsHOCTh SBOMIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONMIOIMOHHONM OWOJOTMHM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
x0351€B. MexaHn3mbl (OPMUPOBAHUSL YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKkoHa Xapau—BaiinOepray, «JBuxyiine
CWJIbl HBOJIIOLUNY, «IKOJOrMYEcKass M30Js1us MONYJIALIHi ceBaHCKOU (openny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOTo o0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«MHnycTpualibHbll MenaHu3M», «KuBbie nckomnaembie», «IIoKpoBUTENLCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaroras OKpacka KUBOTHBIX ),
«Dusnonornueckue ananranun», «lIpucrmocoOIeHHOCTh OpraHu3MoB M €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUia B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BuUI000pa3oBaHue
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnonasl pacteHuit», «KamycTHo-penedHbiii THOpUI.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTHII 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei



pa3HBIX BHJIOB, TrepOapu pacTeHUH OJIM3KUX BUIOB, O0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopatopHass pabora «BbIsiBIIeHHE W3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

Jlabopatopuass  padora  «lIpucnocobiieHuss  OpraHu3MoB U HX
OTHOCHUTENbHAS LEIECO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHYECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJIIOIIMS U €€ pe3yJIbTaThI

Metonel u3ydeHMST MaKpol3BOJOLMHU. [laleoHTONOTHMYECKME  METOIBI
u3ydeHus oHBomonuu. Ilepexomusie ¢GopMbl U UIOTCHETUYECKUE  PSIIBI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBomtonuu. CpaBHeHHE GUIOpbl U
(dayHbl MaTepuKkoB M OCTpoBOB. buoreorpaduueckue oGnactu 3emun. Bumbl-
SHAEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUYECKUE METOAbl U3YUYEHUS
BOMIOIMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHHS
DBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHBbl.
PynuMentapusle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALlMH U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUllL.
HeoOpatumocTs 3BomonMH. AfanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabnuiel u cxembl: «DUIOTEHETUUECKUN P JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsl»y,  «CemMeHHBbIE
nanopoTHUukn», «buoreorpapuueckue 30Hb 3emun», «peid) KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaguu SMOPHUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIeHUs 3BOJIIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

ObopynoBaHue: KOJUICKIUH, TepOapuu, MYJSKH HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenune U pa3BuTHE )KU3HA HA 3emJie



HayuHble rumore3bl NPOUCXOXKIEHUS KU3HM Ha 3emie. AOUOreHe3 H
nancnepmusi. JfoHaydyHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KPEallMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apPOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamMu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHue >KM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTraHNUYECKON ABOJIIOLINH. [InanerapHas
(reomoruueckas) SBOIONUA. XHMHYCSCKAs OHBOIIONMSA. AOHWOICHHBIM CHHTE3
opraHu4eckux BemecTB u3 Heopranumueckux. Omeitr C. Mumepa u I'. FOpm.
OO6pazoBanue mnoiauMepoB u3 MoHomepoB. KoamepBarHas rumnoreza A. .
Onapuna, TunoTe3a nepBu4yHoro oynpona Jlx. XomnaeiHa, reHeTuuecKkasi runoTe3a
I'. Ménnepa. PubGo3umbl (T. Yex) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHNE MTPOTOKIICTKH.

HUcropus 3emmm u meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
ocratrku. ['eoxpoHonoruss u e€ wmeronpl. OTHOcUTeNIbHAsT W aOCOIIOTHAsS
reoXpOHOJIOTHUS. [ €0OXpOHOJIOrNUecKas Kaia: 0HbL, 3Pbl, IEPUOIBI, STIOXU.

HadvanbHbie »Tambl opraHudeckod HBOMOUMU. [logBIEHHE W HBOTIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTa0onu3Ma. BO3SHUKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJOr MEepBbIX Ha 3eMie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl SBOJIONUU BbICIIUX pacTeHUH. OCHOBHBIE apOMOPGO3bI
pacreHuid. Bpixox pacrenun Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUU W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue UIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAIOINX U
ntuil. [lpunnun kimrodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM W MepuoiaM: apxel, MpPOTEpO30i,
majgeo30i, Me3030M, KaiHO30¥. OOmas XapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHne W paclBET XapaKTEPHBIX OPTaHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIN COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE KPU3UCHI MpOouuIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.



CoBpemeHHasi cuctemMa opraHudeckoro mupa. [IpuHIUNbB KIaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Pennu, JI. Cnayumannanu, JI. [lacrep, 1. . Meunuxkos, A. .
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabmuibr u cxeMbl: «Cxema ombitTa @. Peqny», «Cxema onsita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apOoxkAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUK»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOunoreHeza», «Cucrema KUBOM TpUpoAbl», «CTpoeHue BUPYCAY,
«Apomopdossl  pacreHuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHoroxksietounble  Bogopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimey, «KuIedHOMONTOCTHBIE,
«Ilnmockue YepBU», «YneHucToHorue, «PBIOBIY, «3E€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKON dpe», «Pa3BuTue KU3HU B
MAJIE030MCKOM 3pey, «Pa3BuThe XKU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJIOB, KOJUICKIUU
HACEKOMBIX, BIIAXKHBIE MPENAPAThl dKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydesla NTHLl U 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKH OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenMpoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NepBUYHOM aTMochepey.

JlabopaTtopnasi padora «/3yueHue M omnuMcaHWE HMCKONAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUS pPaCTEHUM
pAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3ydeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOIeHe3

Paznenbl 1 3agaun aHTPONOIOTMU. METOIbl aHTPOIIOJIOT U H.

CraHoBjieHHME TPEACTABICHUM O MPOUCXOXKJICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUs. COBpEMEHHbIC HAYYHbIE TEOPUU.

CxoAcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJT0KEHUE YETIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-



MOP(OJIOTHYECKUE, IMOPHOTIOTUYECKHE, (bU3HOIOT0-ONOXUMHYECKUE,
noBesieHueckue. OTauyus 4elaoBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, CollualbHbIE.
CooTHoIIeHNE OMOTOTHYECKUX M COUATTBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIC CTaAWM aAHTPOIIOTeHe3a. PaHHWE YeloBeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MMOHTUBI — OOIIHE MPEIKH YeI0BEKOOOPa3HBIX 00€3bsH U
J0/Iei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MpAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mpenmensl  Adpuku. YemoBek TeWmennOeprckmii  — OOmMMIA  TIPEIOK
HEAHJEPTAJIBCKOTO YEJIOBEKa M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUAN
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TanieoreneTrka u majieOreHOMMKA.

DBOJIIOLMST COBPEMEHHOTO 4esioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLHUAX
yejgoBeka. MyTalmoHHbIN mponiece u nosumopdusm. [lonynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. llonatne o pace. bosmpmme pacel: eBporeonIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUalIbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa MO IJIaHeTe.
EnunctBo  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeMoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAIOIIEH Cpebl.
Bnusnue reorpadguueckoil cpeapl M apeiipa reHOB Ha MOPQOJOTHIO U
(U3HOJOTHIO YETOBEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoi  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOIIOMUN OMOJIOTMYECKOT0 U COLIUAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbIY, «CKelneT YeloBeKa W CKeJIeT IIMMITaH3ey,
«PyauMEHTBI U aTaBU3MbD, «/IBUKYIIME CUIIbI AHTPOIIOTEHE3a», «DBOIIOIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
NPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbuby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBekay», «ITarnbl SBOJTIOLNH YEJIOBEKa», «Packl uemoBekay.



OOopynoBaHue: MyJSDKH —~ OKaMEHEJIOCTEeH, MPEeAMETOB MaTepUalbHOU
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuud (dotorpadun) KapTHH C
MU(DOTOTHIECKUMH W OHMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YelloBeKa, MOJIEIb
yepena 4YeJoBE€Ka M 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KUCTHU
HIMMIIaH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

Jlabopatopnass pabGora «J3ydyeHne OCOOEHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOrMYECKHUX aIallTallui YETOBEKAY.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY/KAKOLIeH cpeoi

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. lloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUPOAHbIE W JIabopaTopHble. MoJEnMpoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauYE€HHE DOKOJOTMYECKMX 3HAHWM I 4YeJOBEKa. OJKOJOTMYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUponod. PopMHpoBaHUE
HKOJIOTUYECKOMN KYJIBTYpPbI U SKOJIOTHYECKON rPaMOTHOCTH HACEIEHUS.

JleMoHCTpauumn

[Toptpetsr: A. I'ym6oasar, K. ®@. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTMYecKre (PaKkToOpbl U 3aKOHOMEPHOCTH X AeicTBusA. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O0me
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorumdyeckuid Qaxrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTaHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHMI M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUrHajgbHas poJib CBETA.
doTonepruoOaU3M.



Temneparypa kak skonorudeckuit Qaxrtop. [eiicTBue TemmepaTypsl Ha
opraHu3Msbl. [IoMKuIO0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocth kak skosiormdeckuil ¢aktop. Ilpucmocobiiennss pacteHuil K
nojJiep>kaHuio BojHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
riiyOMHHAasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumMuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHu3MoB K
JKU3HU B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. IloHste o JKuU3HEHHON (opme.
KusHeHnHble POpMBI pacTEHUM: 1E€PEBbS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYpPEHLUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepamus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpodpuueckue
B3aUMOJICHCTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAYCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI 71 CYLIECTBOBaHHMS OPraHHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JemoHcTpanuu

Tabnuupel U cxembl: «IOkojoruueckue ¢akTopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TennoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KHUBOTHBIX», «Cpeapl o0OUTaHHS OpraHU3MOBY», «bHONOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  JKHUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « DKOCUCTEMA XBOMHOTO Jiecay, «Llenun
nUTaHus», «XumuHudectBo», «llapasutuzmy», «Konkypenuus», «CumoOunosy,
«KommeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHU U >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE PAaCTEHUS, repOapuy U KOJJICKLIUU TETUIONOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, dydesia MTHUIl U 3Bepell, repbapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpelax,



repOapui ¥ KOJUICKIIUM PACTEHWW W SKUBOTHBIX, OOJIAIAIOMUX YepTamMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KU3HM, repbapuu u
KOJUICKITUU PACTCHWH W >KUBOTHBIX Pa3IUYHBIX >KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3IMUYHBIX OMOTUUECKUX B3aUMOCHCTBUSAX.

JlabopaTopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BbigBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBI».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIALMMA

OKOJIOTUYECKUE  XAPaKTEPUCTUKUA  TOIYJISLIHH. [Tomymsiuss ~ Kak
Ouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH CPelibl, PU3NYECKUX OAPbEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyasinuid. OCHOBHBIE TIOKAQ3aTENW MOMYJSALMU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3paCTHAas M TIOJOBAasl CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIIHS.

Dkosioruyeckass CTpykrypa nomyisiquu. OIeHKa YUCIEHHOCTHU TOIMYJISLUH.
JvHaMuKka MOnyisiuud U €€ peryyanus. bHOoTHYecKui MOTEHUHUAN MOMYJISIIUU.
MopenupoBaHue TUHAMUKU NOMyJsiiui. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIIUU.
KpuBbie BbDKMBaHMS. Perynsiusi 4UCICHHOCTU MOMYNSAIUNA: poib (HaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 »KONOrMYECKOM HuIe BHuaa. MectooOutanue. MHoromepHas
Mozenb dkosiorndeckon HumM k.M. XatunmHcona. Pa3zmepsl skosiormueckon
Huiy. [loTeHnManbpHas U peaaTu3oBaHHAs HUIIIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl U HX >KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JdemoHcTpanuu

[Toptpet: x. M. XaTuynHCOH.

Tabmuubl W cXxembl: «DKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIANY,
«ITpocTpaHCcTBEHHasi  CTpyKTypa momyiasiuum», «Bo3pacTHble  OUpaMHIbI
nonyasinun», «CKOpPOCTh  3aceleHUs MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMU
opraHuzMamMn, «Mojeinb 3kosiorndeckor Humu [x. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopnass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
pacCeIeHUION.



Tema 9. Jkon0rust coodmecTB. IKOJIOrMICCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OMOIICHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHkMOHATBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOuoTHYECKUE OJIOKHU
skocucteM. [1ouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB U MOTOK YHEPTUU
B SKOCUCTEME.

OcHOBHBIE = TIOKa3aTeau  dKOocUCTEMBbl. buomacca u  mpomykuus.
DKOJIOTUYeCKHe MUPAMUJIbI Uucel, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
oxeanos. Ixocucmemvl MyHOp, 1€cO8, cmeneul, nyCmoltb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuuns
MEK]ly aHTPOIIOTEHHBIMH U MIPUPOAHBIMU IKOCUCTEMAMU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoackas
bnopa u ¢ayna. CuHaHTpomuzaius ropojickoil daynbsl. buosorudeckoe u
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 yHKYuoOHUposanuu skocucmem. IlepeHOC FHEPrUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmoi 8030eticmeus 3aepA3HeHUU PA3HbIX Mmunos Ha
cybOp2aHuU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  8030€UCMBUs.
MeTo10J10THsI MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptpert: A. JIxk. Tencnu.
Tabmuuet u cxembl:  «Ctpykrypa  OuoleHO3a»,  «DKOCHUCTEeMa

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTEMa XBOWHOIO Jiecay, «DyHKIHMOHAIbHbIC
IPYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAS TUPAMHUIA YHCEID,
«IKonoruyeckas mupamMuia OMOMaCChl», «IKOJIOTHUYECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6osotay, «IlepBuunas cykueccus», «BoccTaHoBieHUE jeca mocie



noxapay, «9KoCHUCTEMa 03epa», «ArpoieH03», «KpyroBopoT BEHIECTB U MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOosKocucTEMY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia MTHUIl U
3Bepeit, repOdapuu KyJIbTYypHBIX U TMKOPACTYIUX PACTCHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

JlabopaTtopuasi padora «l3ydeHue pazHOOOpa3wsi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHsi «DKCKypCcHUsl B TUIIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «DKCKYpCHUsl B arposKocHCTeMy (Ha MOJie¢ WIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmierianerapHass o0osiouka 3eMJM, T/I€ CYIIECTBYET WIIU
CYyILLECTBOBAJIA >KM3Hb. PazBuTHe npeacraBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BeIleCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdepbl. OcobeHHOCTH OHMOCchepsl Kak
rii00abHOM PKOCcHCTeMBbI. JnHamuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXMMHUYECKUE LUKIIBI (YIiIepoaa, a30Ta). PUTMUYHOCTE sIBIEHUI
B Ouocdepe.

3oHanbHOCTE Omochepsl. I[lonarne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE JI€ca, CMEIIAHHBIE U IIMPOKOJINCTBEHHbIE JIECA, CTENHU, CABAHHBI,
IIyCTBIHH, TPOIIMUYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbIA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKITUH.

JemoHcTpanuu

[Toptpersl: B. 1. Bepnanckuii, 9. 3rocc.

Tabnuiel u cxemsl: «['eocdeprl 3emim», «KpyroBopoT azora B MPUPOIELY,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemanubiii jgecy», «llIupokonrcTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YennoBek u oKpy:xaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYMUHBL. Bo3aeicTBHEe YeloBeKa Ha
ouochepy. 3arps3HeHue BO3mymIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIA U XKUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO W >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacubie xnuru. Oco0o oxpansemble mnpupojnbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBI.
PanvonanbHO€ ~ MPUPOJIONOJIB30BAaHUE M COXpaHEHHE  OMOJIOTUYECKOIO
pazHooOpazus 3emnu. OOmIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPHMHIA pPa3BUTHS ONACHBIX TEXHOTI'CHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaioujei U
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoaHulo OmMOoenbHuIX U008 U okocucmem. (OcCHOBbI
9Kopeabuiumayuu dKocucmem U Ccnocobos 060pvObLl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Hazemuwix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHe
ruapocheps, «3arps3HeHne 1ouBbl», «llapHukoBbld 3PdekT», «Ocodo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.

O6opynoBanue: ¢otorpa@uu OXpaHsSEMbIX pPACTEHUUW M JKUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCsd TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAUIUNA Pa3BUTHS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TITaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIIECTBE NpaBUJIaMHU M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMbITA JICITEILHOCTH B MPOILIECCE Peaar3alli OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBAKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJIUTEIISIM, CO3/JAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIICHU;



MOHUMAaHWE YMOITMOHAIIBHOTO BO3ACHCTBUS KUBOW MIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAIBHOTO 0JIATONOTYYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpPEHKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUJIEKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  TMpaBUJ  TIOBEICHHS B MPUPOJE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE JEHUCTBUM, IPHUHOCIIIMX BpEX  OKPYKAIOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICUCTBUN U MPEOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, (GopMupyemon
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHON ESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MUpa M CHEUU(PUKY METOIOB IO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JeUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpPCaJbHblE Yy4YeOHbIE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh W aKTyaJlM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMUYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIC MPU3HAKH, YCTaHABIUBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHMH B M3y4aeMbIX OMOJOTHMUECKHX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBATHh HAYYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHOU TEPMHHOIOTHEM,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHHs, HAXOAUTh apryMEHThl ISl JOKa3aTesIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMANMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS JUIsl BBISIBICHHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO JEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM W CBOEBPEMEHHO IPUHUMATh DPELIEHUSA IO HX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB M TOHSATHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMUECKHE TeOopuu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCICAyEeMBbIMH BEIMYMHAMHU, OOBSCHEHUE TMOJYYCHHBIX



pE3yNbTATOB, MCHOJb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJIyYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBaHUs AJIsl MpeiCcKa3aHUsl HAcCJIEeJOBAHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHbIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTBHI, pPEAYLEHTHI, IIeNd MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepengoBaHusi TiaBHBIX HampaBlIeHUA U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBICHUI, OpraHu3aius U MNpOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIC 3HAHUS ISl OOBACHEHHS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY’KaIOIIEH
IPUPOHON cpese, TMOHUMAaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JTOCTIKEHUIN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBIMOJHATh JIa0OpAaTOpHbIE M MpakTUYecKue padoThl, COOII0IATh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEACTBa MacCOBOW MH(OPMALINU, HAYIHO-TIOMYIISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaunmenoBanmue
Ne (undposore) Yuet paboueii
pa3ie/ioB H TeM KonTpoabhubie | IlpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE nporpammbl BOCMUTaHUA
NnporpaMmMsl padoThI padoThI
pecypchl
buonorus kak Hayka 2 0.5 Bubmmorexa LIOK Eag%Toa 1I:IIgHTa 15041
K ' https://m.edsoo.ru/7f41c292 | "POPOP 1
NHannuupoBanue u
IMOOACPIKKA
HCCJIEI0BATEIbCKOU
ACATECIIBHOCTHU
IIKOJBbHHUKOB B
JKuBble cucTeMsl 1 ux 1 bubmmoreka [IOK paMKax pean3aluu
OpraHu3aIus https://m.edsoo.ru/7f41c292 | UMHA
WHIVBUAYAJIBHBIX U
TPYHIIOBBIX
HNCCIIEA0OBATCIIBCKUX
MIPOEKTOB
Bosneuenue
y4JaIquxcs B
XUMHUYECKUH COCTAB U 8 1 Bubnmoreka [IOK KOHKYPCHYIO
CTpOEHHE KIETKU https://m.edsoo.ru/7f41c292 | AaKTUBHOCTD,
OJINMITUABI.
Bcemupnsiin JleHb
Ka4y€CTBa
XusHenesTenbHOCTh 6 bubnmoreka [IOK BcemupHbIii IeHb
KJTETKH https://m.edsoo.ru/7f41c292 | AMMYHHTCTA



https://m.edsoo.ru/7f41c292
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PasmHoOxeHue 1

Jenb 3emiu.

YACOB I10 ITPOTPAMME

WHIUBHIYaIbHOE 5 1 bubmmorexa [JOK Jlensb neca
FIHBILY https://m.edso00.ru/7f41c292 )
pa3BUTHE OPraHU3MOB
HaciienctBeHHOCTD U Bt 1OK Beemupnsiii Jlennb
UOJINOTECKA 30pPOBbs
8 1.5 o o
VSMCHTHBOCTD https:/m.edsoo.ru/7f41¢292 | JIeHb pOCCUUCKOMN
OpraHu3MOB HAYKH
Cenexius G [OK Pa6Gora no
noIMoTEeKA
_ 3 npodopueHTauu
OPraHH3MOB. OCHOBbI https://m.edsoo.ru/7f41c292
OHMOTEXHOJIOTUHI
PazButne urpoBbix
PesepBHoe Bpemst 1 bubmmorexa IOK dbopm yueOHOI
p P https://m.edsoo.ru/7fa1c292 | POPM Y4
eI TEIIEHOCTHU
OBIIEE KOJIMYECTBO 34 4
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HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne n/m Tema ypoka Konrpoabubie | IlpakTuuyeckue op
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MPUPOJIBIL.
5 [TpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«Mcnonp30Banue pa3IM4HbIX METOIOB IIPU ' https://m.eds00.ru/863e6122
M3y4eHUU OMOJIOTMUECKUX OOBEKTOBY
3 buonoruueckue CUCTEMBbI, MPOIIECCHI U UX 1 bubnnoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMHUYECKUM COCTaB KJIeTKU. Boja u 1 bu6mmoreka [IOK
MUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
b . 1
> eaticit. COCTaB U CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3yyeHne KaTaIuTHYeCKON aKTUBHOCTH 1 0.5 bubmmorexa [OK
yi ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaJasbl)»
bu6mmorexa [IOK
7 I 1
rieBonEL. Jum et https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 bubnuorexa [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

https://m.edso0.ru/863e6d5c

9 Hcropust 1 METObI U3YUEHHUS KIIETKU. bubnmoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
bubmuoreka [JOK
10 K
€TKa KakK I[eJIOCTHAs KHUBasi CUCTEMA https://m.edsoo.ru/863e766¢
CtpoeHne dyKapuOTUYECKOMN KIICTKH.
Jlabopatopuas padora Ne 2 «3yueHue
PATOPHATP . 1 bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 9 0.5 https://m.edso0.ru/863e6ff0
TPHDOB M DAKTEPUH TOA MHKPOCKOTIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OIMCAHUEY
bubmuorexa [JOK
12 3 0
(O6MeH BEECTs Wiu MeTaboH3M https://m.edsoo.ru/863e766¢
bubmuoreka [JOK
1 D . X
3 OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7c98
bu6nmoreka [JOK
14 7
Juepreruaeckui oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Mutos. JlabopaTopuas padota Ne 3
15 «HaOmronenre MuTO3a B KJIETKaX KOHUYUKA 0.5 bubmmorexa LHOK
' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuys MaTpuyHOTO bubnmnoreka [JOK
CHUHTE3a https://m.edso00.ru/863e796e
bubmuoreka [JOK
17 T —
pancIAms — OMOCHHTES Oenka https://m.edso00.ru/863e796e
18 HexneTounsie (OpMbI )KU3HH — BHPYCHI bubmmorexa LOK

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



https://m.edsoo.ru/863e6d5c
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bubmuoreka [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuorexa [JOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnogotBopenue. JlabopaTopHas pabora Ne bubnmoreka [JOK

21 0.5
4 «3yueHue CTpOECHUS MOJOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 NHauBHyanpbHOE pa3BUTHE OPTraHU3MOB bubnuorexa LIOK

FIHBHILY p p https://m.eds00.ru/863e8436

93 I'eneTka — Hayka O HaCJIEICTBEHHOCTH U bubnnorexa [HOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTIEAOBAHUS bubnuorexa [JOK
pU3HAKOB. MOHOrMOpUHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878

o5 JuruGpunHoe ckpeniuBaHue. 3aKoH bubmuorexa [JOK
HE3aBUCHUMOTI'0 HACJIEI0BAHNS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe Hacae10BaHNE MPU3HAKOB.

JlaboparopHas pabota Ne 5 «3yuenue

26 e3 J'IliTale)B M(FHOFI/I6 UHOTO Zq 0.5 bubmmorexa [JOK
pesy puA ' https://m.eds00.ru/863e8c60
JUTHOPUIHOTO CKPELUBAHUS Y APO30(PHIIbI
Ha TOTOBBIX MHUKpOIIpErapaTax»

97 I'enernka nmona. HacnegoBanue npu3HaKkoB, bubnuoteka [JOK
CLIEIJIEHHBIX C IIOJIOM https://m.eds00.ru/863e8c60
HN3menumBocTh. HenacieactBeHHas

98 U3MEeHYNBOCTh. JIabopaTopHas pabota Ne 6. 05 bubmuorexa [JOK

Nzyuenune monpuKamoHHON
U3MEHYUBOCTH, IOCTPOCHUE

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BApUAILIMOHHOTO Psiia U BApUALIMOHHON
KpUBON»

HacnencrsenHas N3MEHUYHUBOCTD.

29 JlaGopatopHnast pabora Ne 7. «Ananus 1 05 bubmmoreka [JOK
MyTalui y qpo30(uiIbl Ha TOTOBBIX ' https://m.eds00.ru/863e8efe
MHUKpOIIpenaparax»

bubmuorexa [JOK
30 I 1
creTiita qenopeka https://m.eds00.ru/863¢8d78
PesepBublil ypok. O60011€HHE TIO TEME
31 «HacnencTrBeHHOCTE M1 UBMEHUYNBOCTD 1
OpraHU3MOBY
bu6mmorexa [IOK
32 C 1
CAICIIIIL KA Hayka # Hponece https://m.eds00.ru/863e9214

33 MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUI 1 bu6mmorexa [IOK
U JKUBOTHBIX https://m.edso00.ru/863e9214

34 BbrnorexHonorusa xkak oTpaciik IPOU3BOACTBA 1 bubmmorexa [IOK

P p https://m.edso0.ru/863e9336
34 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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Kputepum oueHnsaHua
1. Kpurepuu olleHHUBaHUS YCTHBIX OTBETOB IO OHOJIOTUU

OueHka 5 cTaBUTCS ,BBICOKHI YpOBEHb (IIPOTPAMMHBIN) - €CJIM OTBET YYEHHUKa YJIOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLEHKY «5», OH IIOJIHO PacKpbUl COJEpKaHHE MaTepuana B 00beMe, MPeSyCMOTPEHHOM
nporpaMmoi (B TOM 4Hcl€ JEWCTBHS W3 pazfena «YUEHHK MOXET HayduThcs» (OO0pa3oBaTelnbHOM NPOrpammbl), U
YUYEOHMKOM; M3JOXKWJI MaTepuall TPaMOTHBIM $I3bIKOM, TOYHO HCIIOJIb3YS XUMHYECKYI0 , OHOJIOTMYECKYIO
TEPMUHOJIOTHIO u CUMBOJIHKY, B ONPEJEICHHON JIOTUYECKON MOCIEI0BATENbHOCTH; MPABUIBHO BBIMOIHUII
PUCYHKH, YEpPTEXKH, COMYTCTBYIOIIME OTBETY; IMOKa3al YMEHHE WJUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMH IMPUMEPaMH,
IIPUMEHSATH €€ B HOBOW CUTYallMH ITPU BBITOJIHEHUH ITPAKTUYECKOTO 3aJaHus; IPOJEMOHCTPUPOBAN 3HAHUE TEOPUN paHEe
U3YYEHHBIX COMYTCTBYIOIIUX TEM, CPOPMHUPOBAHHOCTh U YCTOMYMBOCTH MCIOJIB3YEMBIX MPU OTBETE YMEHUI M HABBIKOB;
OTBEYaAJ CaMOCTOSTENbHO, 0€3 HaBOAIIMX BOMPOCOB YUUTENsI; BO3MOXKHBI OJHA - JBE HETOYHOCTH IPU OCBELIECHUE
BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX, KOTOPBIE YUYEHHUK JIETKO MCIPABUII IIOCIIEC 3AMEYAHMS YUUTEIS.

Ouenka 4 craBUTCS, MOBBIIIEHHBIA YPOBEHb (MPOrPaMMHBIN) — pELIEHUWE HECTAHIAPTHOW 3ajayu, TIe
noTpeOoBaNIOCh JIEWCTBHE B HOBOM, HEMPHUBBIUHON CHUTyallMd (B TOM YHCIE NEUCTBHUS U3 paszjielia «YUYCHHK MOXKET
HayuuThes» OOpa3oBaTeNbHON IPOrpaMMbI), €CJIM OTBET YYEHUKA YJOBJIETBOPSET OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha
OLICHKY «5», HO J1aH 0e3 HCIOJIb30BaHUsI COOCTBEHHOrO IJIaHA, HOBBIX MPUMEPOB, 0€3 NMPUMEHEHUs 3HAHUN B HOBOWU
CUTyalluu, 0€3 HUCIOJb30BaHUS CBS3eW C paHee HM3YYCHHBIM MaTepuajioM M MaTepuajioM, YCBOCHHBIM IPH W3YYEHUU
JIPYTUX MPEeIMETOB; €CIM yJallluics TOMYCTUJ OJIHY OLIMOKY WM He Oojiee JByX HEIOYETOB M MOXET MX HCIPABUTh

CAMOCTOSITEIBHO WU ¢ HEOOIBIION IMOMOUIbIO YUHUTCIIA.



OueHka 3 cTaBUTCS, €CIIM yUaIIUicsa OCBOMII HEOOXOANMBIN ypoBeHb (0a30BbIi) 00pa30BaTENIbHOMN MPOTPaMMBI 110
npeaMmety (pazmen «YdueHuk HayduTcs» OOpa3oBaTelbHOM MPOTpaMMBI) JOMYCTHII HE OoJiee OHOM rpy0oit OmuoOKu u
JIBYX HEJI0UETOB, HEe 00Jiee 0THOM rpy0oi U OHOM He TpyOoit oImuOKH,HEe O60J1ee IBYX - TpeX HerpyObIX OIHUOOK, OJHON He
rpy0oit OIMOKHU U TpeX HEAOUYETOB; JOMYCTHII YEThIPE — MATh HEJOYETOB.

OueHka 2 CTaBUTCSA, €CIM Yy4Yallluicsd HE OBJAJel OCHOBHBIMM 3HAHUAMH M YMEHHUSIMH B COOTBETCTBHU C
T€OOBAHUSAMHU MIPOIPAMMBbI U JOMYCTHUII O0JIbIIE OIIMOOK U HEAOYETOB, YEM HEOOXOIMMO ISl OLEHKH «3».

OgeHKa 1 cTaBUTCS B TOM ciIy4dac, €CJIM YUCHUK HC MOJKCT OTBCTUTL HA Ha OAWH U3 ITOCTABJICHHBIX BOIIPOCOB.

2. Kpurepun oueHUBaHHUS NMMCbMEHHBIX PadoT
KoHtposbHas paboTa o XMMHHM M OMOJIOTMM HMMEET CIEAYIOUIYI0 CTPYKTYpY: IEpBasi 4acTh ( 2-3 3amanus) —
0a30BbIl MaTepuai ( Ha yIOBIETBOPUTEIIBHYIO OIIEHKY); BTOpas 4yacTh ( 1 3aaHue) MaTepua MOBBIIIIEHHOTO YPOBHS ( Ha

XOPOIIYIO OIIEHKY); TpeThs yacTh ( | 3aaHue) MaTeprai BRICOKOTO YPOBHS ( HA OTJIMYHYIO OIICHKY)

Ouenka 5 craBuTcs 3a paboTy, BHITIOTHEHHYIO MTOJTHOCTHIO 0€3 OIMOOK U HEI0YETOB.

Ouenka 4 craButTcs 3a padOTy, BBHIIIOJHEHHYIO MOJHOCTBIO, HO IPHU HAJIMYUU B HEW He Oosee ofgHOM HerpyOoil
OIMOKH U OHOTO HeJloYeTa-, He 60jiee Tpex HeI0ueToB.'

Ouenka 3 cTaBUTCS, €CIM YUCHUK .MPABIIILHO BBITIOJIHMI 3a/1aHus 0a30Boro ypoBHS, BeIMoHWIT He MeHee 40% Bceit
paboThl WK JOMyCTHI He O0jiee OHOM rpy0oil OMMOKN M JABYX HEJIOYETOB, HE OoJiee OMHOM TPyOOi M OHOM HETpyOoit
olIMOKH, HE OoJiee TpeX HEerpyObIX OMIMOOK, OHOM HErpy0oil OIIMOKK U TPEX HEIOUETOB, P HAJIUYHUU YEThIPEX - MATH

HEJ0YETOB,



OueHka 2-CTaBUTCSA, €CIM -YKCIO OIMMOOK W HEIOYETOB MPEBHICHIIO HOPMY JUIS OICHKA 3 WA TPABHIBHO
BbITIOJIHEHO MeHee 40% Bceil paboThL.

O!!eHKa 1 CTaBUTCs, CCJIM YYCHHUK COBCCM HC BBIIIOJIHAJI HAX OJHOI'O 3a/IaHU .

3.0uenka 1a0opaTopHbIX padoT

OueHka 5 CTaBUTCS;, ©CJIH, YYAIIUUCS BBIMOJIHSAET pabOTy B TOJHOM OOBEME C COONIOACHUEM HE00X00UMOil
nociedosamenibHOCMU TPOBEACHUS OIBITOB M HM3MEPEHHUHN; CaMOCTOSTENIPHO M PAIlMOHAIBHO MOHTHPYET HEOOXOJIMMOE
000OpyZI0BaHUE; BCE OMBITHI MTPOBOJIUT B YCIOBHUAX M PEKUMAX, 00SCIICUYNBAIOIINX MMOTYyYEHNE MTPABUIBHBIX PE3YIBTATOB H
BBIBOJIOB; COOJII0O/IaeT TPeOOBaHUS -TIPaBUJI OE30IIaCHOTO TPY/a; B OTYETE MPABUIIBLHO U aKKYPaTHO BBHITIOIHSET BCE 3aIIHUCH,
TaOJHIIBI, PUCYHKH, YEPTEIKH, TPA(PHUKH, BEIYUCICHUS; TPABUILHO BBIOIHIET aHAIN3 TIOTPEITHOCTEH.

Ouenka 4 cTaBUTCS, €CIU BBIMOJHEHBI TPEOOBAaHUS K OIICHKE 5, HO OBLJIO JOIMYIICHO ABA-TPH HeaodeTa, He Oosee
OJIHOU He rpy0Ooi OIMOKH M OJTHOTO HEJl0YeTa.

Onenka 3 ctaBHUTCA, €ciii paboTa BBITIOJNHEHA HE MOJTHOCTBIO, HO 00EM BBITIOJIHEHHOW YaCTH TaKOB, YTO TO3BOJISIET
MOJTYYUTh NMPAaBUIIBHBIC PE3YJIBTAThI M BRIBOBI;, €CJIM B XOJI€ TPOBEJCHHUS OIbITA U U3MEPEHUI OBUIM  JOMYIICHBI OIITHOKH.

OueHka 2 craBUTCS, €y paboTa BBITIOJHEHA HE MOJHOCTHIO U 00hEM BBITIOJIHEHHOW YacTH pabOTHl HE MO3BOJISET
C/IeNIaTh MPaBUILHBIX BEIBOJOB; €CIIM OMBITHI, U3MEPEHUS, BEIYUCICHUS, HAOTIOICHUS TIPOU3BOIUINCH HETPABUIILHO.

Ouenka 1 craBuTCs, €clid y4yaliuiics COBCEM HE BBIMOJHMI paboTy. Bo Bcex., cmyyasix  OLIEHKa CHHYKaeTcs,

€CIM y4YEeHUK He coOogan TpeOoBaHM TMpaBuil 0€30MacHOTO TPYaa.

4.IlepeyeHb OIIUOOK



I'pyovie owuoku.

1.He3nanue ompeaeneHnii OCHOBHBIX TOHSTHM, 3aKOHOB, TMPAaBWJI, OCHOBHBIX IIOJOKEHUH Teopuu, (Gopmy,
OOLIECIPUHATHIX CHUMBOJIOB OOO3HAaYeHUs (PU3MUECKUX BEIUYMH, EAUHUI] WX U3MEPEHUS.

2.HeymeHune BbIIETATH B OTBETE TVIABHOE.

3.Heymenue npuMeHsTh 3HaHUS U1 pEIICHUs 3a7a4 U OOBSICHEHUS (PU3MYECKHUX SIBICHUN; HEMPaBUIBHO
chOpMyIMPOBaHHBIC BOMPOCHI 3a/laud WJIM HEBEpPHbIE OOBICHEHUS X0/a €€ pelIeHUs; He3HaHUE MPUEMOB PEIICHHUS
3a]1a4, AHAJIOTUYHBIX PaHEE PEUICHHBIM B KJIacce; OIIMOKM, IIOKA3bIBAIOIIME HENPABWIBHOE [OHMMAHUE YCIOBHS
3a/layd  HENPABUIbHOE HCTOJKOBAHUE PEUICHUS.

4 HeymeHU€ 4YNUTaTh U CTPOUTH rpa)UKu U MIPUHIUITHATBHBIE CXEMBI.

5.HeymeHue noAaroToBUTh K paboTe yCmanosKy uiu iabopamopuoe 000py0osanue, TPOBECTU OIBIT, HEOOXOAUMbBIC
pacyeTbl WM HCIOJIb30BaTh IMOJYYEHHBIC JaHHbIE JUIsi BbIBOJIOB. 6.HeOpexHoe oOTHOIIEHHWE K J1a00paTOpHOMY
00OpYJIOBAaHUIO M H3MEPUTENbHBIM mpubopaMm. 7.HeyMeHue ompenenuTh TMOKa3aHUE HW3MEPUTEILHOTO Mpudopa.

8.Hapymienue TpeboBanmii npaBui 6€30MacHOTO Npya MPH BLIMOTHEHUH KCIIEPUMEHTA.

Hezpyowvie ouiuoku.

l.Herounoctu (GOpMynHpOBOK, OINpEAENICHUH, TMOHSTHHA, 3aKOHOB, TEOpPUH, BBI3BAHHbIC HEMOJHOTOM OXBaTa
OCHOBHBIX NMPU3HAKOB OMPEIENIIEMOT0 MOHATHUS; OIIMOKH, BbI3BaHHbIE HE COOJIOCHNUEM YCIOBHM MPOBEACHHUS OIBbITA UIIH
VU3MEPEHUN.

2.0mmOKM B yCTIOBHBIX 0003HAUCHUSX HA TPUHITUIMHAIBHBIX CXeMaX; HETOYHOCTHU YepTEexeH, rpaduKoB, CXEM.



3.IIponyck WM HETOYHOE HANMMCAaHWE HAUMEHOBaHUM enuHHI] (pu3nueckux BenuuuH. 4.HepaumnonanbHBIN

BBIOOP XOJa pEILIEHUS.

Heoouemeoi.
1. HepanuonanbHbIE —3amucu MpU  BBIYUCIICHUSIX, HEpaIMOHATIBHBIC  MPUEMBI BBIYHCJIEHUH,
npeoOpa30BaHUM M PEIICHU 3a/1a4.
2. Apudmernueckue OMMUOKA B  BBIYHCICHUAX, €CIM 3TH OIIKMOKA Tpy00 HE  HCKAKAIOT
pPeaTbHOCTh MOTYYEHHOTO PEe3yIIbTaTa.

3. OtaenbHbIE MOTPEUTHOCTH B (POPMYIUPOBKE BOMPOCA HIIA OTBETA.






YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. O6mas ouomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiectBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxrmmmonepHoe o01iecTBo «M3marenberBo «lIpocBemenne.

* buonorus. O6mas 6uosnorus, 11 kmace/ CuBornazos B.U., Aradponosa U.b.,
3axapoBa E.T., O61iecTBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «/[[PODAY;

AKI_[I/IOHepHOC O6HICCTBO «HSII&TGJ'IBCTBO ((HpOCBeIHGHI/Ie».

I[OHOJIHI/ITGJ'IBHBIG MaTcpuaibl IJIs1 YHaAIUXCA
1. Acnus M.E. SHUMKNONeANYECKM cnoBapb OHOro buonora. — M.,
lNpocseleHmne.

2. DHUMKNoNeausa ana aetei. buonormsa./noa. pea. AkceHosoi M., Bunbuek I .-
M., « Mup sHuuknoneanin», 2022 r.

3. ®I'OC. [ubynesckuii A.}O., Mamontos C. I'., 3axapos B. b., Conun H.
. bruonorus. O6mue 3akoHoMepHOCTH. 10 Kacc: pabodas TeTpaas.— M.:

Apoda.
4. ®I'OC. Cusornazos B. 1., Kupunenkosa B. H., IlerpoBa B.M., CmupnosaH.

A. buonorus. O6mme 3akonomeproctu. 10-11 kimace: TeTpaab 1S OLICHKU
KadecTBa 3HaHUU. - M.: JIpoda.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. ®I'OC. B.H.Kupunenkosa, B.1.CuBornazos. Meroaudeckoe nmocobue k
yueonuky H.M.Conuna, A.A.IlnemakoBa «buonorus. Beenenue B

ouosoruto». 10 kimacc. M.: JIpoda,2022 r.



2. dI'OC. 3.A. Tomanosa, B.11.CuBornazos. Metoanueckoe nocooue K
yueonuky H.M.Conuna «buonorus. XKusoi opranuszm» 10-11 kmacc. M.:
Hpoda,2021 .

3.®I'OC. Tomanona 3. A., CuBornazoB B. W. buonorus. )KuBoit opranuszm.
10-11 xmacc: meTonuyeckoe mocooue. — M.: Jlpoda.

4. ®I'OC. baroukuii C. B., Pybauesa JI. U., [llypxan JI. . buonorus. XKuoii
opranusM. 10-11 knacc: TectoBbie 3aganus. — M.: Jlpoda.

5. ®I'OC. Mapuna A. B., Cuornazos B. U. buonorus. Muorootpasue
KUBBIX opranu3MoB. 10-11 kiacc: meToauueckoe mocodbue.— M.: [Ipoda.

6. ®I'OC. Penena H. b., CuBornazos B. . buomorus. Yenosek. 10-11 knacc:

MeToauyeckoe nocooue. — M.: [Ipoda.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://ru.wikipedia.org/ - cBoOOAHAS SHIIUKIOIEIHS;

http://bio.1september.ru/ - anexTpoHHas Bepcus ra3eTbl «bruosorusy»;
http://www.uchportal.ru — yautensckuii mopran (Meroandeckue pa3pabOTKU s
YPOKOB OMOJIOTHH, PE3CHTAITNH ).

http://www.uroki.net — pa3paboTku ypoKoB, ClIEHApUH, KOHCIIEKTHI, IIOYPOYHOE
TUTAHUPOBAHHUE;

http://Www.it-n.ru — ceTb TBOPYECKUX YIUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHTaruy.



https://www.google.com/url?q=http://www.uroki.net&sa=D&ust=1455721030581000&usg=AFQjCNHzutrs56nChILsVhF2xMuW-UuKOw
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1455721030581000&usg=AFQjCNERz6sn9yP4Wi8dd8BqPR9x-HAmMA
https://www.google.com/url?q=http://festival.1september.ru/&sa=D&ust=1455721030582000&usg=AFQjCNHIHSxA3FY9r8y75RnXkb6id6UpIA

