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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIeil, CoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOIOrHH, €€ 3HAYeHUH B NMTO3HAHUU >KMUBOM MPUPOJIBI U 00ECIIeYeHUN
CYILIECTBOBAaHMSI YesloBeYecKoro obmectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYYAIOUIUXCS CpEJCTBAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€M, JOTMKH 0Opa30BATEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe Y4YUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATEeIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIMXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa Pa3BUTHE 3HAHUM, CBS3aHHBIX C
(GbopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LIEHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsiy ¢ M3ydyeHHEM OOIEOMOJIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpOQUIAKTUKKA HACIEACTBEHHBIX 3a00JIEBAHMI YETOBEKA, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEICHUS B OKpY)KaroUleld NpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHON JESITENBHOCTU YEJIOBEKAa HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAaHUS K MPUKIAJHOW HATPaBIECHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaAaHO HEOOXOIAUMOCTHIO OOECTIeUeHUSs



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraeT (OpPMUPOBAHHE Y  OOYYarOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa obecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, pacliupsieT U 000OIaeT 3HAHUSA O KUBOW MHpUpoje, €€
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, YKOJIOTHYECKOTO MBIIJICHUS, [IEHHOCTHOTO OTHOIIECHUS K KUBOW MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUM Y4eOHOro mIpeaMeTra
«buonorus» cocraBWJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OHOJIOTUH.

OT60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOPAa3HOTO MOJX0/1a, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOINEe aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TOpakTUYecKou aesitenbHOCTU. Ocob0e MECTO B 3TOM CHCTEME 3HAHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJOrNYECKOro 00pa3oBaHMUS.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HaHUM O OMOJOTHUYECKHX TEOpHsX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHHU3allMH, BBIAAIOUINXCS OTKPHITHIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TOJXOJIOB K HM3YYEHHUIO >KHUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBICHHS OKPYKAIOIIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHWM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3Yy4YeHUU OHOJIOTUY;

dbopmMupoBaHUEe Yy OOYy4YarOIIUMXCS YMEHUW WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWW B TPAKTUYECKON JCSITCIIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHIA;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS THICCKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUW B TTOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTENBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHON 001acTH « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHI.

J{nst u3yueHust OMoJIOrMu Ha 0a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHuUs
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henemnio), B 11 knacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMUPOBAHWHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAaHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JleMOHCTpauM:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon n @. Kpuk.

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

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe€0IeHOTUYECKU ), OMOCEPHBIA.

JlemoncTpanum:

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

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOicTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.

depmenTtsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnemuduaHocts. KodepmenTsl. ButaMuHEIL.
OTnanuust GepMEHTOB OT HEOPTraHUYECKUX KaTaln3aTOPOB.



VYrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuapl  (caxaposa, JaKTo3a) MW noiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YrII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynxnun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUCHHS KIETKH.

Knerka kak uenoctHas xuBasg cucrteMa. OOIIMe TMPU3HAKU KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpannbie opranHounbl kietku: OIIC, anmmapar [Nonbmxu,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxknenue MUTOXOHApHM U Tuiactua. Bunbr mmactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid 1eHTp KieTku. CTpoeHue sapa: siaepHas o00J0vKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHcTpanum:

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «brocunTes 0enka», «CTpoeHrue MOJIEKYJbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD), «JIMIuasD.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WM MeTa00IM3M. ACCUMUIIAIMS (TUTACTUYECKH OOMEH) H
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabon3ma.

Tunbel oOMeHa BeliecTB: aBTOTpO(dHbINA U rerepoTpodHsbiil. Poibs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOoCUHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emsie. Biausinue ycioBuii cpefibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €r0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTE3. XEeMOCUHTE3UPYIOIINE OakTepuu. 3JHAaUCHHE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIe.

DHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxkenne u ero Buabl. KucimopoaHoe OKHCIEHHE, WU KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanusi reHeruueckoil uHdbopmanuu B KIETKe. ['@HETMYECKHM KOO U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (. H.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHMS W JKM3HEHHOTO IIMKJa BHPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bozoyautens CITM/]a.
OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEHHUs! BUPYCHBIX 3a00JICBaHHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.



Tabmuupbr u cxembl: «Tunbel mutanusy, «Metabomuzmy, «MUTOXOHAPHUIY,
«OHepreTnyeckuii oOmMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenne u pyHKIHOHUpPOBaHUE TeHa», «CruHTe3 Oenka», « 'eHeTH4ecKuii Koay,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Moaeb cTpykTypsl JJTHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

KieTouHbl UK, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u mMuTos.
[Ipouecchl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JunnouaHeli W TaljIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbL.  XPOMAaTHUIBI.
[{utonornuyeckue OCHOBBI PAa3MHOKEHHSI W WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OpPraHHU3MOB.

[enenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
PasMHOXKEHUA: JE€JIEHUE HAJABOE, II0YKOBAHWE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TosoBO€ pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun Mmeiiosa. Ilpoueccsl, Ipoucxondmue Ha CTagusx Meiosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBBIE >Ke€ne3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHuE W Pa3BUTHE IMOJIOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo30uaoB. OMIog0oTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BbI3bIBATH BPOXKIEHHBIE
YpOZICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAINH PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHUE Yy LIBETKOBBIX pAacTeHUN», «BererarmBHoe pa3MHOKEHUE



pacteHui», «Jlenenne kineTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsiii uukmy, «Permmukamus JHK», «Mutosy,
«Menosy», «llpsmoe n HenpsiMoe pa3BuTHE», «'ameToreHes y MIEKONUTAIOUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOII, MHUKpONpenapaTsl «CriepmMaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKka MIeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAasT MOJENb-alIuIiuKanus «/leieHue KIeTKn», MOJIEIb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHass pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxj».

JlaGopatopuas pabora Ne 4. «/3ydeHume CTpOCHHUS TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Ponb nuToioruun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETolbl TEHETUKH (THOPHUI0JIOrHYECKUM,
HATOT€HETUYECKUH, MOJEKYISIPHO-TCHETUYECKHI1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIIEHHBIE . MeHaenem.
MonorubpuHoe CckpenBaHiue. 3aKoH eAuHooOpasusi TUOpUIOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unioresa yuctoTel ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHWe. 3aKOH  HE3aBHCHUMOTO  HAClIeJIOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPEUIMBAHNUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueryienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapyleHne cuemieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. | eHeTuYeCKne KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moyia. AyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['omorametrnele M rereporaMeTHele opraHusMbl. HacnegoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS! U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapraoHHbBIN psifi ¥ BapyualliOHHAsT KpUBasl.
Hopma peakuum npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE NMPU3HAKA U KX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKas, HU3MEHUMBOCTh. KoMOMHATHBHAs
W3MEHYMBOCTh. Meio3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU



U3MEHYMBOCTU. MyTalnoHHast N3MEHYMBOCTh. Knaccudukanus MyTaluuii: reHHbIE,
XpOMOCOMHbBIE, TeHOMHBbIe. YacToTa U nmpuuuHbl MyTauuid. MytareHHbIE (DaKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacieACcTBeHHOU n3MeHunBoctu H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONIPENIECIICHNE TE€HOTHUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TeHHbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnyeckue W TreHepaTuBHble MyTaluu. CTBOJNOBbIE KJIETKH. [IpuHUMIEI
3I0pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, TPODUIAKTUKY U JICUCHUS TE€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOM
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKPEIIMBAHME U  €r0
LATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKpEILLUBAHUAY, «Meiio3y,
«B3auMozeicTBue aieNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pPACTCHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(puUKalMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», «MyTamoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MojaenUu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe momuHupoBaHuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repobapuil «I'opox mOCEBHON.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(MIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas padota Ne 6. «M3yyeHne Mo IuPpUKAITMOHHON U3MEHUUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiabl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHWe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEK.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yuenue H. W. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAMBUAYAIbHBIN OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. baum3kopoacTBEHHOE
cKpemuBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemyBaHWE YHUCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIAMHT.
Otpanéunas rtulOpuausanus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MOJYYEHHUE TOJUIUIONJIOB. JIOCTMKEHHSI CENEKIMU PpACTeHHM, >KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buoTexHoOTH Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpUs. OTallbl
co3ganusi pexomObunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiietounble KyapTypbl. MUKpPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KionupoBaHve BBICOKONPOIYKTUBHBIX —CEIBCKOXO3SUCTBEHHBIX OPTaHU3MOB.

Okojornyeckre W 3tudeckue  npodmembl. MO  —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunios, . B. Muuypun, I'. [I. Kapneuenko, M. @.
HNBaHoB.

Tabnuupl u cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausanus», «Padotel akagemuka M. @. BanoBay,
«lomummongus», «OOBEKTH OHOTEXHONOTUW», «KieTouHnele KylabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKU TUIOJ0B U KOPHEILIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuiit «CenbCKOX03IHCTBEHHBIC PACTEHUS.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

Okckypeust «OCHOBHBIE METOIBI U JIOCTHXKEHUS CEJEKIMA PACTCHUW H
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTOpUIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIIOIIHOHHAA OMOJIOTHSI.

[IpennochUlki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPHUH. DBOJIIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.



CBuzerensctBa 3BooIMU. [lameoHTONOrMYECKHE: MOCIIEI0BATEIBLHOCTh
MOSIBJICHHS BHUJOB B TMaJICOHTOJIOTMYECKON JIETOMHCH, MEPEXOIHbIE (DOPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pPYJIVMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BCEX
OpTaHU3MOB.

OomonnoHHass Teopuss Y. JlapBunHa. IIpeAnocChUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAs] W3MEHUYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0oCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U 3BOJIIOLHUH.

JBrokymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTalMOHHBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M301us 1 MUTrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoOneHHOCTh OpPraHU3MOB KAk pe3yibTaT 3Boitouud. [Ipumepsr
PUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHOATANTALIIH.

Bun wu  BugooOpazoBanume. Kpurepunm Buga. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomoniusi.  PopMbl  3BOJOLMHU:  (UIETHYECKas, JUBEPreHTHasl,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUN.

[IpoucxoxkaeHne OT HECNEeUMAIN3NPOBAaHHBIX MpenkoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JdeMoHCTpauu:

[Toptpetsr: K. JIlunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiuiep, A. H. CeBepuos.

Tabnuip! u cxembl: «Pa3BuTHE OpraHNYEecKOro Mupa Ha 3emiie», «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroobpasue  mopoA  KHUBOTHBIX), «ITonynsaunmy, «MyTaunonHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uaumoamantaumum», «OOmas aereHepauus»,
«/IBmkymue cunsl dBomonum», «Kapra-cxema wapumpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIprucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA3OBAHHE.

OOopyioBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOMOB U ceMsiH, KosuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Yy



KUBOTHBIX», MOJIeTb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpPMBI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenp ammmkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKA», MUKponpenapat «J[po3oduna» (Hopma, myTaruu GOpMbl KPBUIEEB U
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTUHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO.

JlabopaTtopHas pabdota Ne 2. «Onucanue mpucrocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUM XKU3HU. HayuyHble TUnOTE3BI
BO3HUKHOBEHHUS KWM3HU Ha 3emiie: a0uoreHe3 U TNaHcmepMus. XuMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTATBHOE OATBEPKICHUE XUMAYECKON IBOTIOIMA. HavanbHble STanb
ouonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM M KX 3BOJIIOLIMSL.
DopMUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xnu3Hum Ha 3emuie 1o 3paMm u nepuojaM. Karapxen. Apxeuckas u
nporepo3oiickas dpel. llameosolickas spa U €€ Mepuoabl: KEeMOPUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MAJCOT€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE 3Tallb
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
JKUBOTHBIX. [l0osIBIEHNE, pacIBET U BBIMUPAHUE TPYTIIT )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE H3BOMOUAHA. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTre mpeAcTaBIeHH O
MPOUCXOKJICHUHM YelloBeKa. MeToabl Hu3ydyeHusi aHTponoreHe3a. (CxoncTtBa u
pa3Inyrs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuibl  (pakTtopbl) — aHTpomoreHe3a.  HacneacrBeHHas
W3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBI 00pa3 JKH3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKku, YenoBek
yMenbld, YenoBek nOpAMOXondlui, YesloBeK HeaHAEpTAIbCKUM, YenoBek
pa3syMmHbIil. HaxoJIku HMCKOMAaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IH.



Yenoseueckue pacel. OCHOBHbIE  OONbIIME  pachl:  €BPOMEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAS]),  MOHTOJOUAHAs
(a3maTtcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABHUTENECH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JleMOHCTpauM:

[Toptpets: ®@. Peau, JI. Ilactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoJIHEUHOUM cucTeMbl», «Pa3Butue
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kinertka», «CoBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHMS 4YEIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEeKa», «/IpeBHeimme ionw», «/pesBHue moam», «llepble
COBPEMEHHBIE JIIOU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
U300pakKeHHsl KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KAaMHH-UOMIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

[TpakTnueckast padora Ne 1. «l3yueHne nckonaemMbix OCTaTKOB PacTEHUU U
YKUBOTHBIX B KOJUICKIIHSX).

OKCKypcus «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4ud ¥ pa3aenbl 3KOJOTHH. MeTOabl SKOJIOrMYECKUX
VCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Knaccudukanus skonornueckux (HakTopoB:
abuoTnueckue, OHOTHYECKHME U aHTpOnoreHHsle. JlelcTBUE HKOJIOIMYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue  daktopel.  Bumbl = OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLHUs, XUIIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapazutusm, koomnepamus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeWTpamu3M. 3HadeHue OWOTHYECKUX B3aUMOJICHCTBHM JUIsl CYIIECTBOBAHUS
OpPraHM3MOB B IIPUPOJHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyisiuu. (OCHOBHBIE TMOKa3aTelu
HOMYJSLMKA: YUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. JJnHaMuka YMCIeHHOCTH TOMYJIALNN U €€ PeryIsIiysl.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmumpr u cxembl: kapTa «[Ipuponusie 30Hb1 3emun», «Cpeasl obUTaHUsA
opranu3moBy», «®ortonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU HHPY30puu-Ty(penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckue 0coOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckast padota Ne 2. «Ilocu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHU».

Tema 4. CooO1miecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKkojoruyeckue cuctembl (9kocucteMbl). lloHsitue 00 »sKocucTeMe H
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTBHI HAKOCHCTEMBI: MPOMYIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBOopoT BELIECTB U MOTOK SHEPIrUU B HIKOCHCTEME.
Tpoduyeckue (muiieBble) YPOBHM OKOCHUCTEMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOIYKLUHMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOWYHBOCTD, CAMOpETyIsnusi, pazsutue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03E€p M PEK. DKOCHCTEMAa XBOMHOIO
VI LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0ampHON JKOcHUCTeMBbl. J[MHammudeckoe paBHOBecWe M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuecTBO B Onochepe 3emir. AHTPONIOTEHHbIE U3MEHEHHUS B Orocdepe.
['1oGanbHbBIE IKOIOTHYECKUE TTPOOIIEMBI.



CocyiiecTBoBaHMe PUPOJIBI U YeJI0BEYECTRA. Coxpanenue
O61opa3zHooOpasus Kak OCHOBa ycToH4YnBOCTH O6uochepsl. OCHOBA pallMOHATBHOTO
VIOPABJIECHHUS MPUPOJHBIMU pPECypcaMHM M HMX HCIOJIb30BaHUE. J{OCTHKEHHUS
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

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

Tabmumpl u cxemsl: «llumieBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpPay,
«I[Ipupoansie coobmecTBa», «llenn nuTaHus», «IKoJOTHMYECKas NHpaMUIay,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOWHOro Jjeca», «buoueHo3 Bogoéma», «ArponeHo3», «lIpumepHsie
AHTPONOTCHHBIC  BO3JECUCTBHS HAa  IpUPOLYy», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHEHIIasi cOCTaBIAIOLIAs
ouocoeps», «PakTopsl Aerpaganuu nousy, «llapHukoBsiil 3pdexT», «PakTopshl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpyktypa Ouocdepb»,
«Pacnipoctpanenne xu3HM B Ouocdepe», «O30HOBBIM BKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJielb-almuiKanug «TunuuHble OWOILIEHO3bD», TepOapuid
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TIPYIIAaM OJHOTO BHJA,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBalTCS TpeOOBaHUS K pe3yibTaram
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PeaIu3ali OCHOBHBIX HAIpPaBJICHUU
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TI03HABATEIBHBIX M HCCJIEAOBATEILCKUX 3a7a4y, YBaXKUTEIBHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUI0 U MaMATHUKAM MPUPO/IBI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHMMaHUE SYMOLIMOHAJILHOTO BO3EHCTBHS )KUBOW ITPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KECHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMAaHHWE W pealu3alus 3740pOoBOro M 0e3omacHoro odpasza KU3HU
(310poBO€  NUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYyAJIbHOTO M  KOJUIEKTMBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEU CPEIBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM M MyTel ux
pEeLIeHHUS;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
OPUPOJIOTNIONb30BaHUEM  (COONIIO/IEHHE  TpaBWJ  IOBEIEHUS B  MPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpUIATHE JEUCTBUM, MPUHOCAIIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
IIOCJIEICTBHS PEANPUHUMAEMBIX JEHCTBUM U IIPENOTBpALIaTh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN JESITEIBHOCTH 3KOJIOTHUECKOU
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHIM3ALIUU:
o0ecrieueHnss HOBOTO YPOBHSI Pa3BUTHsI MEAMIIMHBI, CO3/IaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOJIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IpU U3Y4EHUH OMOJIOTUH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUEHHS HA OCHOBE Hay4dHbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCaIbHbIe Y4eOHbIC JeWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEJILHON U COIMAJIbHON MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenne YHHBepPCATbHbIMH Y4eOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH UX XapaKTEpHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpENENATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIIEHWH B M3y4aeMbIX OMOJIOTHMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEN0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTyMEHTHl IJisl JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OHOJIOTMYECKUX CJIOBApSAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpoOBaTh 3aNpPOChl U NPUMEHATH PA3JIMYHBIE METOJBI IIPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO  BbIOMpaTh  ONTHUMANbHYIO  (OpMYy  IpPEICTaBIICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMHM JeCTBUSIMU:

1) o0mmenne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3ZHMIMKN JPYTMX YYaCTHHKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEHUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy UM METOJAbl COBMECTHBIX JAEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacmpeienarh pojad ¢ y4E€TOM MHEHHH YYacTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHS MpoOOJIEM U HX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JIEATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pEIICHUS MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHU;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYyAULMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENILHOM  pediaekcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IPABO U MPABO APYTUX HA OMIUOKH;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue iy yueOHoro npeamera «buomnorus
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETAIIUU U
npeoOpa3oBaHUIO 3HAHUM, BUJIBI JIEATEIIBHOCTH IO MOJTYYECHHI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PacCKpbIBaTh COJICp)KAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHSATHIA:
KW3Hb, KIJIETKa, OpraHu3M, MeraboiausMm (0OMEH BeEIIeCTB M IIpeBpaIlcHUe
HHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBasI OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PEMPOAYKIIHUS), HACTIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OHOJIOTMYECKHE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUN: HAOIIOICHUE U
OMMCAHUE MKHUBBIX CUCTEM, IPOIIECCOB U SIBIICHHUM, OpPraHU3alMs U MPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIECIyEeMbIMU BEIMYMHAMU, OOBSICHEHHUE IOJYyUYCHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYEHHBIC 3HAHUS A1 OOBSICHEHHS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
IPUPOHON cpene, MOHUMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeIcKa3aHusl HaclIeJOBaHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO COJAEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[laBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
0000611ast 6uoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
TPaMOTHOCTH Ye€JIOBeKa sl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pPACKpBhIBaTh COJACpKaHHE OWOJOTHMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMXKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HANpaBICHUA U
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHHWI, OpraHu3alus U MNpOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNW U 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOIEHHOCTU
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYECHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpese, MOHMMAaHUE HEOOXOIMMOCTH HCHOJb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJHATh JIA0OpAaTOpPHBIE M TpaKTUYeCKue paboThl, COOII0IATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOM MH(OPMALIMK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000061m1ast 6MoJIOTHYECKy0 HH(GOPMAIIUIO U3 HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
buonorus kak Hayka 2 bubmorexa HOK
i https://m.edso0o.ru/7f41c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa OK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KusznenesaTenbHOCTh KIETKU 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 2 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
2 Mertobl TO3HAHKS )KHBOU MPUPOIBI 1 bubmorexa HOK
A PHPOLEL https://m.eds00.ru/863e6122
3 buonornyeckue cuctemsl, IpoIECChI 1 bubmuorexa [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUM COCTaB KJIeTKHU. Bosa 1 bu6mmoreka [IOK
Y MUHEPAJIBHBIE COJIU https://m.edso00.ru/863e674e
bu6mmoreka [IOK
b . 1
> e, COCTaB  CTPOCHHE GeKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnoreka [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTaja3bl)»
bu6mmorexa [IOK
7 JI 1
rieBonEL. Jum et https://m.eds00.ru/863e6870
8 Hyxnennossie kucnotel. ATO 1 bubmmorexa [JOK

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



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.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YUYCHHUA

bubmuoreka [JOK

o kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Kierka kak niesoctHas xKuBas
cucrema
CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnast pabora No 2
«3y4yeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIFICAHHEC)»
bubmuorexa [JOK
12 OOMEH BEMECTB WM META00MH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocitnres. XemocHirres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edso00.ru/863e7aae
15 buocunTe3 6enka. Peakimst bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [IOK
16 Tpancsmms — duocwnres benxa https://m.eds00.ru/863e796e
17 Hexknerounsie hopmbl :kU3HN — bubnuorexa [IOK
BHUPYCHI https://m.eds00.ru/863e7540
18 KuzneHHbI UK KIeTKU. Jlenenue bubnmoreka [JOK
KJIETKH. MHUTO3. https://m.edso00.ru/863e7dc4
bubmuorexa [JOK
19 DopMBbI pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edso00.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuorexa [JOK

20 Meri
Hos https://m.edsoo.ru/863e7f4a

21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX bubnmoreka [JOK
KJIeTOK. OII040TBOPEHHUE. https://m.edsoo.ru/863e81b6

99 HNunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEOCTBEHHOCTHU U N3MEHUYNBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 IpU3HaKoB. MoOHOrHOpUIHOE bubmorexa [TOK

p ’ pHA https://m.eds00.ru/863e8878
CKpEITMBaHUE
WTHOpUIHOE CKpEINBaHue. 3aKOH
25 fe?,aBI/II::I/IMOFO H&ine OBaHUs bubmmorexa [TOK
A https://m.edso0.ru/863e89a4
MPU3HAKOB
CleruieHHO€e HaclIeI0BaHUE
26 npu3HakoB. [IpakTrdeckas pabora 0.5 bubmorexa LOK
P - 4P p ' https://m.eds00.ru/863e8c60
Nel "Pemenue reHernueckux 3amay’

97 I'enetuka nmona. HacinegoBanue bu6mmoreka [JOK
MIPU3HAKOB, CLEIJIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
H3smenunBocts. Henaciencrsenuas
M3MEHUYUBOCTh. JlabopaTopHas

78 pabota Ne 3. 3yuenue 05 bubnuorexa [IOK
MOIU(DUKAITMOHHON U3MEHUYHUBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHAIIMOHHOTO Psiia U
BApUALIMOHHON KPUBOII»

29 Hacnencreennas "3aMEHYUBOCTD bubnmorexa [IOK

A ' https://m.eds00.ru/863e8efe

30 I'eneruka uenoeka. [Ipaktuueckas 0.5 bubnmoreka [JOK



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

paborta Ne2 "CocraBiieHHe U aHAIU3
POAOCIIOBHBIX YeOoBeKa"

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

31 CenekIus Kak HayKa U IpoLecc 1 bubmmorexa [JOK
https://m.eds00.ru/863e9214

32 MeTo/ bl U IOCTHKEHUS CeNIEKIINU 1 bubmuorexa [JOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214

33 buorexnonorus kak oTpacib 1 bubnnoreka [JOK
MPOU3BOCTBA https://m.edsoo.ru/863e9336
O060011eHre 3HaHU| IO MaTepuany,

34 nzyyeHHomy B 10 knacce. Mtorosas 1
KOHTpPOJIbHAsI paboTa.
[IpomexxyTouHas arrectanus

OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnmuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepay»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rUs KaK HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIAIA pa3HbIX BUIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubmmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U YKOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[MoanuncaHo ynpposom
noanucbto: Bacnnobesa CBeTnaHa
AHaTONIbEBHA

aTa: 2023.08.31 16:02:15 +03'00’
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