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INOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mnporpammsl IO OMOJIOTHMH TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Yy4eOHOro MpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHus @PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEp)KaHUSA, pE3yJIbTaTOB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOMIMX LEsIX
Y TOpPHUHIMIAX, XapaKTEPU3YIOIIHUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpazoBanuss B Poccuiickoit denepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 0OeCTICUeHUH
CYLIECTBOBAHMS 4e€JIOBEUECKOro oOuiecTBa. COrIacHO Ha3BaHHBIM IOJIOXKEHUSM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma no Ouosorum Ja€T NpeICTaBICHHE O LENsAX, 00 oOuei
CTpaTernd OOy4YeHHs, BOCIMTAaHUS U Pa3BUTUS OOYyYaIOLIUXCS CpPEACTBaAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o0053aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3iejaM U TeMaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEeNbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmXCsl.

B mnporpamme mo Owuonormum TaKKe YUYHTHIBAIOTCA TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U TMPEAMETHBIM pe3ylbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHON
JeATEIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOCHUIO COJEp KaHUs
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme no 6uonoruu (10 —11 kiaccel, 6a30BbIi YpPOBEHB) peaii30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouosioruu, Omaronmapst 4emy B HeW
IPOCMATPUBAETCS HAIPaBICHHOCTb HAa Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJOTMUYECKOIr0 MBIIUICHHUS, IPEICTABICHUI O 310pOBOM
oOpa3e KM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKarouled NpUPOIHOHN cpere.
[ToaToMy Hapsany ¢ U3ydyeHUEM OOIIEOMOIOTMYECKMX TEOPUid, & TAKXKE 3HAHUU O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJyYEHHBIX 3HAHUHM B TIOBCEIHEBHOM KU3HU MJIA PEIICHUS MPUKIAJHBIX 3a7ad,
B TOM 4YHCJIE: MPOPUIAKTUKA HACIEACTBEHHBIX 3a00JIEBAHUM YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpYXKaloIIeW NpPUPOJHOW cpene, aHaau3a
BJIMSIHUSL XO3SMCTBEHHOW JAESTENIbHOCTH YeJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX ~ JKOCHUCTEM. Y CHJICHUE BHUMaHusi K  IPUKIATHOU
HaNpaBJIEHHOCTH y4eOHOro npeameTa «buomnorus» MPOAUKTOBAHO
HEOOXOJMMOCTBIO OOECTeUeHUsl YCIOBUM Ul PEUIeHHUs] OJHOW M3 aKTyaJbHBIX
3aJa4 IIKOJBHOTO OMOJIOTMYECKOro 00pa3oBaHMsA, KOTOpas Mpeanojiaraet
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dbopMupoBaHre y 0OyYarOIIUXCS CIOCOOHOCTH aalTHPOBATHCS K HM3MEHEHHSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpemHEro oOmEero 0oOpa30BaHUSl 3aHUMAET Ba)KHOE
Mecto. OHa obecneunBaeT (OpMHUpPOBaHUE Yy OOyYarOUIUMXCS MPEACTABICHHUN O
HAyYHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OpPMHUPOBAHUSA
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOr0 W Oe3zomacHoro oOpasza
YKU3HH, SKOJOTMYECKOT0 MBILUIEHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonpiioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJI PEILICHHS] BOCIIUTATEIbHBIX
U Ppa3BUBAIOLIMX 3aJad CpeAHEro oOmero oO0pa3oBaHMs, COLMATU3ALUU
oOyuaronuxcs. M3ydyenune 6uosornn oOecrieyuBaeT yciaoBUs Uil (pOpMUPOBaHUS
WHTEJUICKTYabHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET HMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zaHHbIe TOJIOKEHHUS O MpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHWsA, IMPEACTaBICHHOIO B IIporpamme II0
OHMOJIOTHH.

Ot60p conepkanus ydeOHoro mpeamera «buosorus» Ha 6a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMNA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (hopMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[EHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIUX  TyMaHHW3allUu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupOBaHUE COJEpKaHUS y4eOHOTO MaTepuaja B Iporpamme 1o
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAUYEHUS 3HAHUH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHu3aIiiu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «bronorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonornyeckas cucrema», «CucreMa U MHOTooOpasve OpraHMYecKOro MHpay,
«IBOIOIUS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus yueOHOro npeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalONIMMHUCS 3HAHUSIMU O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPUOOpPETEHUE yMEHUU
WCIIOJI30BaTh ATH 3HAHWS I TPAMOTHBIX JIEUCTBHI B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.
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JlocTixkeHne 1enu u3ydeHus yueOHoro npeameta «buonorus» Ha 0a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOCHHME OOYYAIONIMMUCS CHCTEMbl 3HAHUN O OMOJIOTUYECKHX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y 0OyYaromMXCs MO3HABaTENbHBIX, MHTEIUICKTYaJIbHBIX H
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHaln3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIAOB, WJEH M TOJIXOJOB K HM3YYEHHUIO JKHUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTAaHOBJICHHE Yy OOydJaromuxcsi oOweld KyJabTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN M OMNbBITA, MOJYYEHHBIX IpHU
U3Y4YeHUU OHOJIOTUY;

dbopMupoBaHrue y OOydYalOMIMXCd YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIHMTAaHUE YOEXKAEHHOCTH B BO3MOYKHOCTH IO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHMUIA;

OCO3HaHUE UEHHOCTH OWOJOTWYECKHX 3HAHUM [JIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHUN B MOBCEAHEBHON KU3HU
JUISl OLIEHKH TIOCIIEACTBUM CBOEM JESATEIBHOCTH IO OTHOUIEHUIO K OKPYKAKOLIEH
cpene, COOCTBEHHOMY  37I0POBBIO, OOOCHOBaHME |  COOJIIOJCHHE  Mep
npoduIIakTUKY 3200 I€BaHUH.

B cucreme cpennero ooumero ob6paszoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBISIETCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlns  wm3ydeHuss OwWojsormd Ha 0a30BOM ypOBHE CpEIHEro OOIIero
oOpazoBanus oTBoauTcs 68 yacos: B 10 kmacce — 34 gaca (1 gyac B Hexenio), B 11
KJ1acce — 34 yaca (1 qac B HEJIEINIO).
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COJEPXXAHME OBYUYEHUA

10 KUIACC
Tema 1. buosiorusi Kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOLIECTBEHHBIMHU, TEXHUYECKUMHU
U JPYTUMU €CTECTBEHHBIMU HayKaMu, pusocodueit, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOU KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

Meroabpl NO3HaHUS JKUBOW TPHUPOABl  (HAOMIOJIEHHE, HKCIIEPUMEHT,
ONKCaHUE, U3MEpeHHue, Kiaccuukaius, MOJEIHUPOBAaHUE, CTAaTUCTUYECKas
00paboTKa TaHHBIX).

JlemoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.
Tabmuupl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHble U MIpaKTHYECKHE PA0OThI:

[Tpaktuueckast padota Ne 1. «Vcnonb3oBaHue pa3IuyHbIX METOJOB MIPU U3YUECHUU
OMOJOTUYECKUX OOBEKTOBY.
Tema 2. 7)KuBble cCTeMbI M KX OPraHU3aLMs

XKupble cucrembl (OMOCHMCTEMBI) Kak MpPeIMET HW3Y4YeHUsi OHOJIOTHH.
OTanume KUBBIX CUCTEM OT HEOPTaHUYECKON TIPUPOIBI.

CpoiictBa OuocucTeM U UX pa3HooOpasue. YpPOBHU OpraHu3aluu
OMocHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBBIA,  OpPraHU3MEHHBIH,
NOMYJISIUOHHO-BU0BOM, SKOCUCTEMHBIN (OMOT€0EeHOTUYECKHH ), OMOCHEPHBIN.
JlemoncTpanum:

Tabnuupl U cxembl: «OCHOBHBIE PU3HAKU KU3HWY», «Y POBHU OpraHU3alMH KUBOU
PUPOJIBIY.
O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH

XUMHUYECKUM COCTaB KIETKU. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIIMM BOJBI W MHUHEpaJbHbIX BemecTB B Kiertke. [lomnepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTtpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.

®depmeHTHl — Ouonornueckue Karanuzatopbl. CrtpoeHue ¢depMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnauuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

YraeBoawsl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronorndyeckue GyHKIIMM yTII€BOIOB.
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Jlumunel: Tpurmuuepuasl, ¢Gochomunuabl, crepouasl. ['uapoduabHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBwsie kucnotel: JHK u PHK. Hykneotuaslt — MoOHOMEpBI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[uronornss — Hayka o kierke. KiietouHas Teopuss — mpumep
B3aMMOJCHCTBUS uAeH M (aKTOB B HAydYHOM TMO3HAHUH. MeETOoAbl H3y4YEHUS
KJIETKU.

Knerka kak menoctHas >xuBast cuctema. OOIIMe TPHU3HAKK KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyiel /IHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JSyKapuoTHuecKas U Mpokapuotuueckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, X
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [lutomnasma u eé
opraHouibl. OgHomeMOpanHbie opradHoubl kietku: JIIC, ammapat [onbmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[IpoucxoxieHne MUTOXOHJpUNH W TIactud. Bunabl mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynsTopHblii HeHTp KieTku. CTpoeHue sapa: sjaepHas 000JouKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpancnopT BEMIECTB B KIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Junarpammel: «PactipeneneHrne XMuMHUECKUX 3JIEMEHTOB B HEKUBOM ITPUPOIELY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOW IIPUPOJILH.

Tabnuibl u cxemsl: «lleproauyeckas TabIMIIa XUMAYECKUX DIIEMEHTOB,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocnunTes 0enka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenTay, «Hykmennossie kucinotel. JJHK», «CTpoeHne Mosiekyibl
AT®», «CtpoeHne 3yKapuOTHYECKOUN KIETKN», «CTpOEHHE JKUBOTHOM KIETKHY,
«CTpoeHue paCTUTENBbHON KIETKN», « CTPOCHUE TPOKAPUOTUIECKON KIIETKIY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYy0BaHUE JJIs TPOBEACHUS
HaAOJIIOACHUM, U3MEPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTENIbHbIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

Jlabopatopnas pabota Ne 1. «/3yueHne KaTaTUTHUYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».
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JlabopaTtopHnas padota Ne 2. «M3yueHne cTpoeHUs KIETOK PAaCTCHUH, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMKUCAHUE».

Tema 4. ’KnuzueaessTeJJLHOCTH KJIETKH.

OOMeH BelecTB, WM MeTab0Iu3M. ACCUMIIIAIUSA (TUIACTHYECKUM OOMEH) U
JUCCUMUJIISIUS (SHEPTeTUYeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTpOQHBINA U TeTepoTpodHbIA. Poibs pepmenToB
B 0OMEHE BEIECTB U MPEBPAICHUN YHEPTUHU B KIIETKE.

®orocunte3. CeroBas u TeMmHOBas (a3pl ¢dorocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTH PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KU3HH
Ha 3emsie. BiausHue ycnmoBuii cpeasl Ha (OTOCUHTE3 M CIIOCOOBI TIOBBIIIEHUS €TO0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe 0akTepun. 3HaUYCHUE XEMOCHUHTE3a IS
YKU3HM Ha 3eMIe.

DHepreTuueckuii oOMeH B KileTke. PaciiernsieHue BellecTB, BBIICICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxkenwe um ero Buabl. KuciopoaHOe OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHue. OddexkTuBHOCTD
HHEPreTUYECKOro OOMEHa.

Peaknuun marpuuyHoro cuHte3a. ['eHetmueckas wuHpopmamus u JIHK.
Peanuzauus reHetuueckoil MH@oOpManuu B KiIEeTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOKHUCIOT. Ponbs pubocom B
onocuHTe3e Oenka.

Heknerounsie popmbl sxu3HU — BUPYCHI. MicTopust oTkpsiTus BupycoB (. 1.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSIT M IKMU3HEHHOTO IIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoneduiuta yenoseka (BMUY) — BozOyaurens CIIM/]a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI.

JdeMoHCTpauu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. TuMupsses.

Tabnmuupel u  cxeMbl: «Tunbl nuTaHus», «Meradonuzm», «MUTOXOHAPUS,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukanus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK wu  Tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojiesb cTpykTypsl JJHK.
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Tema 5. PasMHOKeHUe M HHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii LUK, WU KU3HEHHbIM LUK KieTku. MHTepdaza v MUTO3.
[Ipoueccol, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIMTION THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHS W  HWHIAWBHUAYAJbHOIO  Pa3BUTHA
OpTaHU3MOB.

Henenue knetkun — muto3. Ctaguu mutosza. IIpoieccel, mpoucxosiye Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKu CMBIC MUTO3A.

[Iporpammupyemasi ru0Geh KJISTKH — aromTo3.

DopMBI pa3MHOXKEHUSI OPTAaHU3MOB: OecIiooe u moJioBoe. Bumbl 6ecrosioro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
CIIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragun meitosza. Ilpoueccsl, MpouCXOAsIMe HA CTaausIX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc oOpa3oBaHUS IOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie >keae3bl: CEMEHHUKM U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SIMIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M crepMaTo30ouaoB. OmIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pazButrue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpauu:

Tabmuubt u  cxembl: «DopMbl  pa3sMHOXKEHHSI OpPraHU3MOBY», «J[BoliHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenmenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsiii mukn», «Permukamus JJTHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MUKpOIpenapaTsl «CnepmMato30uasl
MJICKOITUTAIOLIETOY, «SHIEKIIeTKa MIEeKONUTaromero», «Kapuokunes B kinerkax
KOpelIKa JIyKa», MarHuTHas MoJieNib-anmuinkanus «J/lejgeHue KIEeTKu», MOJelb
JIHK, Mmonenp meTadazHoit XpOMOCOMBI.
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JlabopaTtopHble M mpakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 3. «HaOmroneHne MUTO3a B KJIE€TKaX KOHYMKA KOpeEIIKa
JIyKa Ha TOTOBBIX MUKpONpenaparaxj».

JlabopaTtopHas padota Ne 4. «/3ydeHne CTpOeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPEapaTaxy.

Tema 6. HacsieicTBEHHOCTH M1 MK3BMEHYHBOCTH OPTaHU3MOB

[Ipenmer u 3agaunm reHeTuku. Mcropusi pa3BUTHS TeHETUKU. Poib
UATOJIOTUA U SMOPUOJIOTMUA B CTAaHOBJICHUM TE€HETHKU. Bkian poccuilckux u
3apyOeXHbIX  YY€HBIX B  pa3BUTHE  TEHETUKU.  MeToabl  I€HETHUKHU
(ruOpuUI0IOTUYECKHA, HATOTCHETUYECKHU, MOJICKYJISIPHO-TEHETUYECKUIA ).
OcCHOBHbBIE TEHETHYECKHE MOHATHUS. ['eHeTHueckass CUMBOJUKA, UCIOIb3yeMas B
CXEMaxX CKpEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEOBAaHMS MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €IMHO00pa3usi THOPUIOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unioresa yuctoTel ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJEeIOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyrouee cKkpeupanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuerieHHOe HaciedoBaHue Tmpu3HakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'€HOB. HapyleHne cuerieHus reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KApPTHI.

I'enetuka nona. XpoMOCOMHOE ONpeAEIeHUE Moja. AyTOCOMBI U TTOJOBBIE
XxpoMocoMbl. ['omMorametrHeie W rereporaMeTHbie oOpraHu3mbl. HacnegoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Bubr M3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HacleACTBEHHasd. Poinp  cpeapl B HEHACHEICTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapuwainuoHHBIH psiag U
BapuaunoHHass kpuBas. Hopma peakuun npusHaka. KonudecTBeHHbIE U
KaueCTBEHHbIC TMPHU3HAKKM U UX HOpMa peakuuu. CBoiCTBA MOAMGPUKAIIMOHHON
W3MEHUYUBOCTH.

HacnencrBennas, uid reHOTUIIUYECKas, W3MEHYHMBOCTh. KoMOWHATUBHAas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTaliMoHHass U3MEHUUBOCTh. Kitaccudukanuys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYUHBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHas HacneCTBEHHOCTh M U3BMEHUYHUBOCTb.

I'enetuka uenoBeka. Kapumotun uenoBeka. OCHOBHBIE METOJbI T€HETHKHU
YyeJIOBEKa: TeHEeaOTMYSCKNM, OJIM3HEIOBBIN, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
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[11P-ananu3a. HacnencTtBenuble 3a0ojeBaHUs 4YEIOBEKA: ICHHBIE OOJIE3HH,
OOJIE3HU C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3JI0POBOT0 00pa3a KU3HU, TUArHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKHUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYECHUE MEIUIIMHCKOM
TeHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.
JdeMoHCTpanuu:

[Toptpetrsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHWE W €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH paCIICIUICHUSI W €ro IHUTOTCHETHYECKas OCHOBa», «3aKOH
YUCTOTHI TameT», «JurudpuaHoe ckpemmBaHue», «lluromornueckue OCHOBBI
JUTUOPUAHOTO CKpeluBaHusy, «Meio3y», «B3auMoieicTBrue alljieIbHbIX T€HOBY,
«I'eHeTHYECKHE KapThl PACTEHU, >KMBOTHBIX U 4YeEJIOBEKa», «l €HeTHKa moJiay,
«3aKOHOMEPHOCTH HACIEAOBAHUs, CLEIUIEHHOIO ¢ moJiom», «KapuoTturbl
YyelioBeKa W KUBOTHBIX», «Buasl wu3menunBoctn», «MonudukanmonHas
U3MEHUYMBOCThY, «HacnengoBanue pesyc-daktopa», «l'eHeTHKa TPyl KPOBHY,
«MyTalmoHHas: U3MEHYHUBOCTbY.

O6opynoBanue:  MoAeNU-alIUIUKAMK  «MOHOTHOpUIHOE  CKpEIMBAHUE,
«Hemonmunoe nmomuuupoBaHue», «JurubpunHoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOIl MU MHUKporpemnapatr «Jlpo3oduna» (Hopma, MyTanuu
(opMBI KPBUIBEB M OKPACKH Telia), repoapuid «I'opox mOCEeBHO.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabdora No 5. «M3yueHuwe pe3yiabTaTOB MOHOTHOPUAHOTO U
JTUTHOPUAHOTO CKpPEUIMBAaHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOTpEIapaTaxy.
JlaGopatopHas pabota Ne 6. «M3yuenume MoAu(UKAIMOHHOW H3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOW.

Jlabopatopuas pabGota Ne 7. «AHanmu3 myTanmii y Jpo30(Hiibl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Tpaktrueckas padora Ne 2. «CocTaBieHue 1 aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH

Cenekuus KaKk HayKa M MPOLECC. 3apOKICHHUE CEJEKIMU U JOMECTUKAIIUSI.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT000Opasus
KYJbTYpHBIX pacTeHuH. LIeHTphl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpo/JIa, MITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMU. MacCoBbIN U MHAUBUYJIHHBIN OTOOPHI B
CENEKIIMU pPACTEHUHW U KHUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIMHUH.
['eTeposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBaHUE — ayTOPUIWHT.
Otnanénnas tuOpuamsanus W €€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJYyYECHHE TOJUIUIOUJOB. JIOCTMIKEHHSI CENeKIMU paCTeHUWHl, XUBOTHBIX U
MHUKPOOPraHU3MOB.
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broTexHoJIOTHsST Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. OTalbl
co3ganusi pexomouHantHod JIHK wu Tpancrennsix opranuzmoB. Kiertounas
uHxeHepus. Kierounbie KyiabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUH.
KionupoBanre BBICOKOMPOIYKTUBHBIX  CEIbCKOXO3UCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBI. I'MO — F€HETUYECKH
MOIU(DUITUPOBAHHBIE OPTaHU3MBI.
JdeMoHCTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanos.
Tabmumpt w  cxembl: kapta «LIeHTpBI TMPOUCXOXKACHUS © MHOTO0Opa3us
KyJbTYPHBIX pacTeHui», «[lopoabl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «OtnanéaHas rudpunuzamnusy, «Padoter akagemuka M. @. BanoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJIOTHM», «KileTouHbIE KYyJIBTYpbl H
KJIOHHUpOBaHKE», «KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).
OOopynoBanme: MyJISDKU IJIOJJOB M KOPHEIUIOAOB JTUKHUX (POPM U KyJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sIIICTBEHHbBIE PACTECHUS.
JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOJBI U JOCTHKEHUS CENEKIUN PACTEHUM U )KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIIMIO, IFIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBINA YUaCTOK,
B TEIUIMYHOE XO3SICTBO, J1a0OpaTOPUI0 arpoOyHUBEPCUTETAa WM HAyYHOTO
HEHTPA)».

11 KUIACC

Tema 1. IBoJIIOLIHOHHASL 0MOJ10THA

[Ipennochulkh BO3HUKHOBEHHUSI 3BOJIOIMOHHOW TEOPUH. IBOJIOLHUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenbcTtBa 3BoJOLMH. [laleoHTOIOTMYECKHE: TOCIE0BATENBHOCTD
MOSIBJICHUS BHUJOB B MaJICOHTOJIOTUYECKOW JIETOMHMCH, TEPEXOJHbIe (POPMBL.
buoreorpaduyeckue: cxocTBo U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3Muvsg SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTHMYHbBIC, AHAJIOTMYHbIE,
PYJIMMEHTAapHBIE OpTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKHX MyTeH Yy BCex
OpTaHU3MOB.

OpomonmonHas tTeopust Y. [apBuna. IIpeanochulku BO3HUKHOBEHHS
JapBUHM3MA. JIBIDKyIIME CHJIBI DBOJIIOIIMM BHUJOB 10 JlapBuHy (HM30BITOYHOE
pa3MHOKEHHE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpeleNEHHAasT W3MEHUYHUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cuntetnyeckas Teopus 3Bostonun (CTD) u € 0OCHOBHBIC MMOJOKECHHUS.

MuxposBosorus. [Tomynsiuys kak eIMHUIA BUIa U SBOJIIOIUH.
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JBmxymire cuiibl (paKkTophl) SBOMIONUKM BUAOB B Mpupojae. MyTallmOHHBIN
npoiiecc U KOMOWHATHBHAs W3MEHYMBOCTh. [lomymnsiiMOHHBIE BOJHBI U Apeud
reHoB. M30J1us 1 MATpanus.

EcrectBennbiii oTOOp — HampaBisomui (akTtop 3BodOUUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHM3MOB Kak pe3ysbTaT »BoMONUU. [Ipumepsr
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl ¥ UIMO0A AN TAIIUH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTUIECKOE.

MaxkposBomorusi.  PopMbl  3BONIONUHN:  (PUIETHYECKas, IUBEPreHTHA,
KOHBEpIreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxaeHne OT HeCNEeUUaaTu3upOBaHHbIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JlemoncTpanum:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenp, @. Mronnep, A. H. CeBepios.

Tabauubl U cxembl: «Pa3BuTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apOoAbIlIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHorooOpasue  mopon  KUBOTHbIX»,  «[lomymsmum»,  «MyTanuonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUIO0OPAZOBAHUEY.
OO0opynoBaHMe: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKpPAaCKH, HAOOP
IJIOJIOB U CeMsiH, Koyutlekius «lIpumepbl 3alllUTHBIX MOPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpagpuyeckas kapta mupa, KoyieKuus «DPopMbl COXpaHHOCTH UCKOMIAEMBbIX
YKUBOTHBIX M pacTEHUI», MOAENb anukanus «llepekpéct xpoMocom», BiIaKHbIE
npenaparel «Pa3Butue Hacekomoro», «PasBurhe IArymkw», MUKpompenapar
«/Ipo3oduna» (HopMa, myTanuu (GOpMbI KPbUTLEB U OKPACKH TEJa).
JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

JlaGoparopnas pabora Nel. «CpaBHeHue BHAOB 1O MOPGOIOTHYECKOMY
KPUTEPUIO».

JlaGoparopuas pabora Ne 2. «Omnucanue mpUCIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie

JloHay4yHbI€ TIPEACTABICHUS O 3apOXKIEHUM >KU3HU. HaydHble TUNOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMus. XUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCNEpUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKOU 3BOJIIOIMY. HavanbHble 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
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CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
@opMHUPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie mo 3pam u nepuonaM. Kartapxeil. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUMUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o3o0Kickas 3pa v €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickas »9pa u €€ mnepuoApl: NaJCOreHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTrKa KJIMMaTa U TeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YecKOro MHpa KaK OTpa)xkeHUue 3BOJIONUH. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeTIOBEeKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHUi
O TPOUCXOXKICHUU YelioBeKa. MeTonbl M3ydyeHHus aHTpororeHeza. Cxoncta u
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

HBwxymue  cuwibl  (pakropbl) — aHTpomoreHe3a.  HacnencTtBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIA 00pa3 KHU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU ABOJIOLMM YEJIOBEKA: aBCTPATIONUTEKH, YeloBeK
ymenslii, YenoBek mnpsaMoxomAmui, YenoBek HeaHAEpTAIbCKHN, UYenosek
pa3ymHbIii. Haxonkum HCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIH.

YenoBeueckue packl. OCHOBHBIE OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioujHas  (9KBAaTOpUabHAas),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEEH
YEJOBEUECKUX pac K YCJIOBUSM CYLIECTBOBAHUA. ENMHCTBO 4eIOBEYECKUX pac.
Kputuka pacuszma.

JdeMoHCTpaum:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.
Tabmuuel u cxembl: «BosnukHoBenne CoaHeuHON cHCTEMEI», «Pa3Burune
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.

Oo6opynoBanme: myisku «lIpoucxoxaeHue yenoBekay (OHOCTbI aBCTPAJIONMUTEKA,
NUTEKAHTPONa, HEaHJEPTalIblla, KPOMAaHBbOHIIA), CJENKH WM H300paKeHUs
KaMEHHBIX  OpyAUi TIEpPBOOBITHOTO  4YeJOBeKa (KaMHU-YOIIEPhI, pyOua,
CKpelJia), TEOXpPOHOJIOTHYECKass Tabnauma, Komwiekius «DopMbl COXPaHHOCTH
MCKOMAEMBbIX JKUBOTHBIX U PACTEHUIN.
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JlabopaTtopHble M mpakTHYecKHe padoThI:

[Ipaktuueckass padora Nel. «M3ydyeHue HCKOMAEMBIX OCTATKOB pacTeHUN U
YKABOTHBIX B KOJJICKIIUSX).

OKcKypcusi «DBOJIIOIMS OPraHMYEecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl U OKpPY KaOLIas cpeaa

Okoynorusg Kak HaykKa. 3ajJadyd M pas3delibl  3KOJOorMu. MeTtoasl
HKOJIOTUYECKUX HCCIEAOBAHUN. DKOJOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOIO
YEJIOBEKa.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢haktopel. Kiaccubukamus SKOJIOTHYECKUX (HAKTOPOB:
abnoTtnyeckue, OWMOTHYECKHME U aHTPOIOTreHHbIE. JIeHCTBUE HKOIOTUYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abunorndeckue (HakTopbl: CBET, TEMIEPATYpa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornueckue puTMsl.

buotnueckue  dakrtopel.  Buasl = OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUs, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajqu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJCOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWOTHUYECKUX B3aWUMOJEHCTBUW [UJISl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasiuuu. OCHOBHBIE TOKa3aTelu
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, O. ['exkensb.

Tabmuubr u cxemsl: kapta «[lpupomubie 30HBI 3emin», «Cpeasl oOUTaHUS
opranu3MoBy», «®dDoronepuoausam», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIMU HHPY30puu-Tyhenbkuy, «llumiessie menm.
JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

Jlabopatopnas pabora No 3. «Mopdonoruueckne OCOOCHHOCTH paCTEHH U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTopHas pabora Ne 4. «BnusHue cBeTa Ha pPOCT M Pa3BUTHE UYEPEHKOB
KOJIeycay.

[Ipaktuueckass pabora No2. «Iloacy€r MIOTHOCTH MOMYJSALUMA pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo01miecTBa ¥ 3K0JIOIHYeCKHE CUCTEMBI.

Coo0miecTBO Oopranu3MoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHIOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKosloruueckre CcucteMbl (dkocuctembl). IloHsiTHe 00 »KOCHUCTEME U
ouoreoneHoze. DOyHKIUOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TMPOAYLEHTHI,
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KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OKOCUCTEMBI. [luieBbie LeMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMuibl:  MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[Ipupoaubie 3KOCHCTEMBbl. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ DKOCHCTEMBI.  ATPO3IKOCHUCTEMBI. Y POOIKOCUCTEMBI.
bronorndyeckoe u X03IMCTBEHHOE 3HAYCHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycrohuuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepranckoro o 6uocdepe. I'paHulipl, cocTaB U CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepsl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMHUYECKHE ITUKITBI AJIEMEHTOB (yrJiepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopeyectBo B Oumochepe 3emu. AHTPONOTCHHBIE HW3MEHEHHUS B
ouocdepe. I'modanbHbBIC SKOJIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHuE MIPUPOJIbI U YEJI0BEYECTBA. CoxpaHneHnue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBieHUsT NPUPOJHBIMU pecypcaMud U HUX UCIHOoIb30BaHue. JlocTkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupel u cxembl: «llumeBsie menu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cocTaBisIOmIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBeiil a3 dexT», «DakTopbl
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».
OGopynoBanme: Mojelb-anIuiMKamus «TunuyHbie OWOIEHO3BD», TepOapuit
«PactutenbHble COOOIIECTBaY, KOUIEKINH «bHoleH03Y, «BpenuTenn BaKHEUIINX
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp», TepOoapuu ¢ KOJUIGKIIUM PACTCHUH U
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HbIM 3KOJIOTHYECKUM TpynrnaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoit ®enepanmn, u300pakeHUs OXpPaHSEMbBIX BHUIOB
pacTeHun " JKUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI
I10 BUOJIOI'M1 HA BA30OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUN A

Cormacuo ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yJibTaTam
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS IpeaMeTa «bHosiorus»
BBIJICJICHBI CIISAYIONINE COCTABIISAIOIINE: OCO3HAHHWE OOYYaIOIMMMUCI POCCUHCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTHUSA OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBAThHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE PE3YyAbTATHI OCBOCHUSI TpeaMeTa «bHoIorus» AJOCTUTAIOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCJEAUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepainuu, npupoae u
OKpYKaIoUIEH cpelie.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buoiorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, pacHIUpEeHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaU3allMi OCHOBHBIX HANpaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAYKIAHCKON MO3UIIMKM O0YYaIOIIerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHUE
3aKOHa M MPaBOMOPSIAKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH IMPHU CO3/IAHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CITIOCOOHOCTh ONPEACNISITh COOCTBEHHYIO TO3WIIMIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH ¢ Pa3HBIMHU YOCXKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IPOLECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh POCCHUICKOU rpaXXJaHCKOU HUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
PonuHoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOILIEHWE K IPUPOAHOMY HACIEAUIO U IaMATHUKAM
IIPUPOABI, JOCTMXKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TPYyAe;

CIIOCOOHOCTh OIICHMBAaTh BKJAJ POCCHUHUCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, MOHMUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIYXEHUIO U 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O TMPUHATHUA LEHHOCTEHM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIHOYAs 3CTETHKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUIH;

ITOHUMAHUE YMOLIMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KA4€CTBA TBOPUYECKOU JIMYHOCTH;
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S) ¢pusuyeckoro BocnuTaHus, GOpMHUPOBAHMSA KYJIbLTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMaHUE M pealu3anusi 370pOBOro0 M 0Oe30macHoro oOpasa KHU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyecKas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

IMOHMMAHHWE [IEHHOCTH TMPaBUJI WHAUBHAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJEACTBUN U HEMPUSATUS BPEIHBIX MPUBBIYCK (YMOTpPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AaKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM U COLMAIBHOMU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBINOJIHATDH TAKYIO JI€SITEIIBHOCTD;

UHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealu30BBIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHHMIO HA
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHY€CKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU II€JIeCO00pa3HOe OTHOIIEHWE K MPUPOJE KaK HCTOUYHUKY
JKWU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM KX BO3MOXKHBIX TOCIEACTBUNA  IJId
OKPY’KAIOIIEN CPEBI;

OCO3HaHHWE TJIOOAIBHOTO XapaKTepa AKOJOTHYECKUX MpoOJieM M MyTel ux
pELICHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU M3YyUYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEIICHUH TMPpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIOIb30BaHUEeM  (COONIOZICHHME  TIpaBWJI  TOBEACHHS B MPHUPOJIE,
HANpaBJICHHBIX HA COXPAaHCHUE DPAaBHOBECUS B DKOCUCTEMaxX, OXpPaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, TNPUHOCAIIUX BPEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOoMpPUITHBIE AKOJOTHUYECKHUE
MOCJIEICTBUS NPEANPUHUMAEMBIX JECUCTBUN U TPEAOTBPAILATh UX;

HAJIMYUE€  PA3BUTOTO  DKOJIOTHMYECKOTO  MBIIUIEHUS,  IKOJOTMYECKOM
KYJbTYpbI, OIBITA JESATEIbHOCTH JKOJIOTUYECKOM HANpaBI€HHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN IE€ATEIBHOCTH 3KOJIOTHUYECKOU
HaINpPaBJICHHOCTH;
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8) neHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpUIECHCTBOBAHUE SI3bIKOBOW M UUTATENICKOM KYJBTYphl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHue crneuu@uku OWOJIOTMM KaK HayKd, OCO3HaHUs €€ pojau B
(GbopMUPOBaHNN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NPEACTaBICHUST 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKA U
o0miecTBa, B MO3HAHUHM MTPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHHH MpoOieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUMMOCTH OWOJIOTUU JJII COBPEMEHHOW NMBHIN3ALINU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  MNPOOJIEMBl  pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTEeH BBIXOAA U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWOJIOTMYECKUX 3HAaHUH B LEISIX
NOBBILIEHUSI OO0IIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTH oOydaroniuxcs, (popmMupyeMoi
IIPU U3y4YE€HUH OMOJIOTHH;

MMOHUMAHUE CYLIHOCTH METOJOB MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXAIOLIEro MUPA U MPOUCXOASAINIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DAaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHMSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
pelieHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYaILIUAX;

OCO3HaHHUE LIEHHOCTH HAyYHOM JAESITEIIBHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEPHIBHOMY  OOpa30oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMHA MO OWOJIOTHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSI Y4eOHOro npeamera «bruonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAyYHOM KapTHMHbI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEpPTusl, SABJICHHE, MPOILECC,
CUCTeMa, Hay4yHbI (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
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UCCIIEIOBaHUE,  HAONIOEHWEe, U3MEpPEeHHe, OSKCIEPUMEHT U  JIPYTHuXx),
yHUBEpCaJbHble YyueOHblE JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHHUKAaTUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETCHIIMH OOYYaroIMXCs, CIOCOOHOCTh
00yJaronuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCAIbHbIE YyueOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMAIbHOM MPAKTHKE.

MeramnpeaMeTHbIe PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaagenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AeHUCTBUSIMM:

1) 6a3oBble JJOrHYeCcKHe JAeiCTBHS:

CaMOCTOATENILHO  (OPMYJIMPOBAaTH W aKTyallM3MpPOBaTh  IpoOsIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TP OCBOCHUW 3HAHUN TPUEMBI JIOTHUYECKOTO MBIIICHHS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIIHU, O00OIICHHS ), PAaCKPBIBATH CMBICT
OMOJIOTHYECKUX TOHATHUM (BBIACIATH UX XapaKTEpHBIC MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH MOHITHUSMH ),

OTIPENCNIATh IIEIM JEATSILHOCTH, 3ajJlaBas IapaMeTpbl M KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS ISl 0OBSICHEHUS (DAKTOB U SIBJICHUI
YKABOW MPUPOJBI;

CTPOUTH JIOTHYECKHUE PpaCCyXJICHUS (MHIYKTHBHBIC, JCHYKTHBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MOJICNIBHBIC ~ CpPEACTBA  JJIs  TPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKkKe  MPOTUBOPEYMH  pa3sHOTO  poOjJa,  BBIABICHHBIX B Pa3IUYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh TUTAH PEHICHUS] MPOOJIEMBI ¢ YIETOM aHAIM3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITCIBHOCTh, OIIGHUBAaTh COOTBETCTBHUEC
PE3YNBTATOB LEJSIM, OIICHUBATh PUCKHU MOCJICICTBUN JEATEILHOCTH,

KOOPJIMHUPOBaTh W  BBINOJHATH PabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBIILICHNE TP PEIICHUH KU3HCHHBIX IMPOOJIEM.

2) 6a3oBbIe MCCJIEI0BATEIbLCKHE JIeHCTBHS:

BJIAJIETh HaBBIKAMH  Y4€OHO-HCCIICIOBATEIHLCKON u IPOCKTHOU
NeATEILHOCTH, HaBBIKAMH Pa3pEIICHUs MPOOJIeM, CITOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOATEILHOMY TOMCKY METOOB PEIICHUS IPAKTUICCKUX 3a/1a4, MPUMEHECHHIO
Pa3JIMYHBIX METOIOB MO3HAHHMS;
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WCIIOJIb30BaTh PA3JIMYHBIE BBl JEITEIBHOCTH IO IOJYYEHHIO HOBOIO
3HAHUS, €ro HUHTEPIPETAlUH, MPEoOpPa3OBaHHUIO M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAJIBHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBIN TUIl MBIIJICHUS, BIaI€Th HAYYHON TEPMUHOJIOTHENH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOM
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh NPUYUHHO-CJICJCTBEHHBIE CBA3M W aKTyaJUM3HpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh APTyMEHTHI I JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEIICHHUs 3aJayd pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATh LI€JICHANPABICHHBINA MOUCK MEpPEeHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETb MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO M NPAKTHUYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJIEH, Ipe/UIaraTh OPUTMHAIBHBIE TOAXO/AbI U PELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHUKAX HHoOpMauuu (TeKcTe
y4e0HOr0 1MocoOus, HAYYHO-TIONYJIIPHOI IUuTepaType, OMOJOTHYECKHUX CIOBapsIX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(opMyIuUpOBaTh 3aMpPOCHl U MPUMEHITH Pa3INYHbIE METOJbI MPU MOUCKE U
otOope Omosornueckor MHGOpMaIMK, HEOOXOAUMOM ISl BBHITTOJIHEHHS Y4eOHBIX
3ajady;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPUIEHCTBOBAThH KYJBTYpPy AaKTUBHOT'O MCITOJIb30BAaHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (QOpMy  MpeacTaBiIeHUs
Oounonornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeACTBa MNpu padoTe ¢
OMoNOrnyeckoM HHQPOpMaLME: MPUMEHATh XUMHYECKUEe, (PU3HUECKHEe U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEICTBA
HaIJITHOCTH;

BJIa/JIeTh ~ HaBBIKAMU  pacHo3HaBaHWs M 3alUThl  MH(pOpPMALUH,
nH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.
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OBjajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH J1€CTBUSIMU:

1) oO1enne:

OCYUIECTBJISITh KOMMYHHUKAIlMM BO BceX cdepax >KU3HH, AaKTUBHO
y4acTBOBaTh B JHAJIONe WM JUCKYCCUU TIO CYIIECTBY OOCYXKIAaeMOHl TeMbl
(yMeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYXJACHUS OTHOCUTEIHHO BBITIOJIHEHHUS
npeajiaraeMoi 3a7a4un, yYuThIBATh MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMK IPYTUX
YYaCTHUKOB JAHAJIOra UK JUCKYCCUU);

pacmo3HaBaTh HEBEpPOAIBHBIC CPEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMK CITIOCOOaMu OOIIEHUS M B3aWMOJICHCTBUS, TIOHUMATh
HaAMEPEHUs IPYTUX JIOJIECH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJTbHOCTh:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJICHCTBUSA NP PEIICHUN yUeOHOM 3a/1auu;

BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUU C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

MPUHUMATh IIEIM  COBMECTHON  JICATEIHOCTH, OPTaHU30BBIBAaTh W
KOOPJIMHUPOBATh ACHUCTBUA NO €€ NOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacmpenenartb poid ¢ Y4ETOM MHEHHA YYaCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBAaTh KA4eCTBO CBOET0 BKJIAJa M KaXKIOTO yYaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE TIPOEKTHI, OIICHHBATh HACH C TMO3UIIMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TMO3UTHUBHOE CTPATETMUECKOE TIOBEJACHHE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OBj1ajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJOTHYCCKUE 3HAHMS IS BBIABICHUS TIPOOJIEM W HX
pelIcHUs B )KU3HCHHBIX U YYCOHBIX CHTYAIHSX;

BbIOMpaTh Ha OCHOBE OHOJIOTUYECKMX 3HAHWUW II€NIEBbIE W CMBICIOBEIC
YCTAaHOBKH B CBOMX JIEHCTBHSIX M MOCTYIIKaxX MO OTHOIICHHUIO K JKUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSITENIEHO OCYIIECTBIISATh MMO3HABATEIBHYIO NEATEIHHOCTh, BBISBISATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENIbHO COCTaBISITh IUTAH DEMICHHUS TPOOJIeMBI C  YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHU;
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JaBaTh OIEHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBJICHUIO IIMPOKOH SPYAUIIUU B
pasHbIX 00JacTAX 3HAHUM, TOCTOSHHO TIOBBIMIATH CBOW 00Pa30BaTENIbHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyAIlMsIM, BHOCHTH KOPPEKTHUBBHI B JICATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISM;

BJIQJICTh HaBBIKAMH  II03HABATECIbHOW  pe(ICKCHU KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJBTaTOB M
OCHOBaHUH, MCIOJIH30BaTh MPHUEMBI peqUIEKCHH JJIsi OICHKU CHUTYalldd, BBHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIICHHBATh PHCKH W CBOCBPEMEHHO MPHHHUMATH DPEHICHHUS IO WX
CHIDKEHHUIO;

NPUHAMATh MOTHBBI W apTyMEHTHI JPYTUX IPH aHAIM3e pPe3yJIbTaTOB
NeSITCIIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

MPUHUMATD Ce0sl, MOHMUMasi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

INPUHUMATh MOTHBBI W apryMEHTHl JPYTrUX IPH aHalM3e pPe3yJIbTaTOB
JCSATCIIBHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MU € TTO3UIMH JIPYrOro YeIOBEKa.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHHsl mporpammbel COO mo Ouonorum Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorusp
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEHCTBUN MO OCBOCHHUIO, HHTEPIIPETALIUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4eOHBIX CUTYyallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme mnpenmerHbie
pe3yabTaThl IPECTaBICHbI 10 TOaM 00yUYeHHSI.

[IpenmeTHbie pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
K1acce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTD 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/a4;

PAGE \* MERGEFORMAT 1



YMEHHE PacKpbIBaTh COJAEp>KaHUE OWOJIOTMYECKUX TEPMHHOB M TOHATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BeIIeCTB M MPEeBpalllCHUE
HHEPTUM), TOMEOCTa3 (CaMOperyJysius), ypOBHEBasi OpraHu3allys KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OWOJIOTMYECKHUE TeOpHuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHnus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOJIAMH HAYYHOIO ITO3HAHMS B OMOJIOTMU: HAOIIOACHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pEe3yibTaTOB, MCIIOJIIB30BAHHBIX HAy4YHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIC IIPU3HAKA BUPYCOB, KIIETOK IPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB W MPEBpALICHUs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 M HHEPreTMYecKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHUE NPUMEHSTH MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUSI OMOJIOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKpPYXAaIOLUX JIOJEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOM OHoI0rHH U OMOTEXHOJIOTUHA Uil  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BaHNS;

YMEHHE DpEIIaTh >3JIEMEHTapHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- H
JUTUOPUIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJlelI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpelCKa3aHUsl HaclIeJOBaHUs NPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOJHATh J1a0OpaTOpHblE U MpaKTUYECKHE padoOThl, COONIOAATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.
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[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO Tipenmera «buomorusy ¢ 11
Klacce NOJIKHBI OTPaKAaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE DPACKPBIBATh COJEPKAHWE OMOJIOTMYECKUX TEPMUHOB M TIOHSTHIA:
BUJI, TIOMYJISAINSI, TeHOMOH, DBOJIONHS, ABMKYITHE CUIBI ((PaKTOPHI) IBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeNMd  MUTaHUS,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

YMEHUE WU3Jarath OHOJIOTHUYECKHE TeopuH (PBOJIOIMOHHAS Teopwst Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, depegoBaHusi TJaBHBIX HaIlpaBJICHUN U
nyteit ’Bomonuun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yMEHHE BJIa/IETh METOJJaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOACHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUI, OpraHu3aisi U IMPOBEIACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JienaTh BBIBOJIBI HA OCHOBAHWH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIICCTBEHHBIC TPHU3HAKA CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHJOB, TMONMYJAHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB: HACJEACTBEHHOM
W3MEHYHMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOISHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS JUIsI OOBSICHEHHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HM C IIeJIbI0 OOecredeHus: OE30IacHOCTH CBOETO 37I0POBbS M 370POBBS
OKPYXKAIOIIUX JTOJeH, COOJII0ICHUST HOPM IPaMOTHOTO ITOBEJICHHS B OKpYKaromeh
NPUPOIHONW cpee, MOHUMaHHWE HEOOXOIWMOCTH WCIOJNb30BaHUS JIOCTHKCHUIN
COBPEMECHHOU OMOJIOTHH ISl PallMOHAIBLHOTO TIPUPOIOTIOJIB30BAHUS;

YMEHHUE peIIaTh dJIeMEHTapHbIE OMOJIOTHYCCKUE 3a/1a4l, COCTABIIATH CXEMBI
NepeHoca BEIeCTB U SHEPTUH B dKOocHcTeMax (LeNu MUTaHus);

YMEHHUE BBITIOJNHATH JabOpaTOpHBIE W TMPAKTUYECKHE PabOThI, COOIOAATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OILEHUBaTh W HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
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pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTb  TIJI0OAlbHBIE  JKOJIOTMUYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYIO [TO3ULUIO;
YMEHHUE CO3/1aBaTb COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ass OMOJIOTHYECKYI0 MH(OPMALMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCII0Ib30BaTh ITOHATUMHBIN amnmapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaunyecTBo yacoB DJIeKTPOHHbBIE
HauMenoBanue pa3aesoB M TeM
Ne /it P Kontpoasnbie | Ipakruuyeckn (nposkic)
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI e padoThbI pecypebi
but6mmoreka [IOK
= buosorns ak Hayka 2 05 https://m.edso00.ru/7f41c292
bubnuorexa [JOK
2. X 1 .
WBBIC CHCTEMBI U UX OpraHu3aIus 0.5 https://m.edsoo.ru/7f416292
. bu6mmoreka [IOK
3. XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
4 IKHM3HEACATENBHOCTS KICTKH 6 1 https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHHE U HHIUBUIYaIbHOE PA3BUTHE 5 1 bubnuorexa [JOK
' OpraHu3MOB https://m.eds00.ru/7f41c292
5 HacnencTBeHHOCTH U HI3MEHUYHUBOCTD 8 1 15 bu6anoreka LIOK
' OpraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
' OMOTEXHOIOIHU https://m.edso00.ru/7f41c292
bu6anoreka LIOK
. P 1 .
8 C3CPBHOC BpeMi 05 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3ejioB H TeM uu@poBbIe
Ne /i P Konrpoasnsl | IpakTuueckue (1udpp )
MpoOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
e padoThbl padoThI

pecypchl
bubmuorexa [JOK

1. DBOJIIOLUOHHAS OMOJIOTHS. 9 1 1 https://m.edsoo.ru/7f41cc?
4

B bubmuorexa [JOK
2. O3HUKHOBCHUC H PA3BUTHC AH3HH Ha 9 0.5 https://m.edsoo.ru/7f41cc7
3emute.

4
bubmuoreka [JOK

3. Opraiusmbl ¥ OKPYKaroIas cpe/a. 5 1 https://m.edsoo.ru/7f41cc7
4
bubmuorexa [JOK

4. Co0011ecTBa U DKOJOTHYECKHE CUCTEMB. 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK

5. PesepBHOE BpeMsi. 2 https://m.edsoo.ru/7f41cc7
4

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2.5
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HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | Ilpakruyecku
n/n Bceero u3ydeHnusi | oOpa3zoBaTejbHbIE
padoThI e padoThbI
pecypcsbl
bubnunoreka LIOK
1. | Buonorus B cucreme Hayk. 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS YKUBOU
npuposl. [IpakTudeckas
2 pabota Ne 1 «Vcnonp3oBanue 1 05 bubnuoreka [JOK
" | pa3IMYHBIX METOIOB IIPU ' https://m.eds00.ru/863e6122
W3YYEHUU OMOTOTUYECKHIX
O00BEKTOBY.
3 buonorunueckune cucremsl, 1 05 bubmuorexa [JOK
" | mpoIeCChl U UX U3yYEHHE. ' https://m.eds00.ru/863e6564
4 XUMUYECKHUM COCTaB KIIETKU. 1 bu6nuorexa [IOK
" | Boga u MUHEpabHbIE COJIH. https://m.edso00.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bubmuoreka [IOK
" | GenKoB. https://m.eds00.ru/863e6b72
depMeHTHl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHast
6 pabota Ne 1 «M3yuenue 1 05 bu6muoreka [JOK
" | KaTaIMTHYECKOM aKTHBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTaaas3bl)y.
bubnmnorexa [JOK
7. | Yraesogpl. Junusl. 1 1

https://m.eds00.ru/863e6870
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e6870

3 HyxnenHoBbIE KUCTIOTHI. bubnmoreka [JOK
" | AT®. https://m.eds00.ru/863e6d5¢
9 Hctopust u MmeToabl U3ydeHUs bubnunoreka LIOK
" | knerku. Kierounas teopusi. https://m.eds00.ru/863e6e88
10 Knerka kak 1iemoctHas kxuBast
" | cucrema.
CtpoeHne 3yKapuoTHYECKOU
KJICTKH.
JlaboparopHas padora Ne 2
«M3ydeHne cTpOeHUs KIETOK Bubmmoreka [IOK
11. | pacrenuii, KUBOTHEIX, TPHOOB 0.5 https://m.eds00.ru/863e6ff0
1 OakTepuit moa https://m.eds00.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTIperiapaTax u ux
OTTCAHUE.
12 OOMeH BeIIeCTB WIN 05 bu6mmoreka [IOK
" | MeTaboaM3M. ' https://m.eds00.ru/863e766¢c
13. | o X bu6anoreka LIOK
' OTOCHHTES. ACMOCHHTES. https://m.edso0.ru/863e7c98
14, |n o6 bubmmorexa [JOK
' HEPTETHHCCIUI ODMEH. https://m.edsoo.ru/863e7aae
Ku3HEHHBIN UK KIICTKU.
Jenenue knetku. MuTos.
L5 H§6(6)paT0pHa$I paborta Ne 3 05 Bu6norexa IIOK
¢ | (HADTIOJICHHC MUTO3a B ' https://m.eds00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIKa
JTyKa Ha TOTOBBIX
MUKPOTIpeIiapaTax».
16 buocunTes 6enka. Peakmus 05 bu6nunorexa LIOK

MaTpUIHOI'O CUHTE3a.

https://m.edso00.ru/863e796e
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https://m.edsoo.ru/863e7dc4
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Tpancnsamnms - GMOCUHTE3

but6mmoreka [IOK

17.
oenka. https://m.edso00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU- bu6muoreka [IOK
" | BUPYCHI. https://m.eds00.ru/863e7540
bubnunorexa LIOK
®dopMbI pa3MHOKEHUS
19. https://m.edso00.ru/863e81b6
OPTaHusmMos. https://m.edsoo.ru/863e831e
but6mmoreka [IOK
20. i
Meiios. https://m.edso0.ru/863e7f4a
OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJICTOK.
Om1o10TBOPEHHUE. B
noanoreka [JOK
21. 0.5
JlaGopatopnas padora Ne 4 https://m.eds00.ru/863e81b6
«M3ydenue cTpoeHHs
IIOJIOBBIX KJIETOK HA I'OTOBBIX
MHUKPOIIperaparax.
29 NunuBunyansHOE pa3BuTHe bubnmnorexka HOK
" | opranusmos. https://m.eds00.ru/863e8436
’a I'eneruka - Hayka o Bu6miorexa LIOK
+ | HACTICACTBEHHOCTH 1 https://m.edso0.ru/863e86f2
N3MCHYUBOCTH.
3aKOHOMEPHOCTH
o4 | HACIENOBAHUSA IIPH3HAKOB. bubmmoreka [JOK
Momnorubpuanoe https://m.eds00.ru/863e8878
CKpEIIUBaHHUE.
JluruGpuiHoe CKpeIBaHue. Bu6morexa [OK
25.
3aion HesasuCHMOro https://m.eds00.ru/863e89a4
HACJICIOBaHMsI PU3HAKOB.
26 CuemieHHoe HacaeJ0BaHue 05 bubanoreka [JOK

IIPHU3HAKOB.

https://m.edso00.ru/863e8c60
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JlaGopaTtopHnast pabora

No 5 «M3yuenune pe3ynbTaToB
MOHOTUOPUIHOTO U
TUTUOPUTHOTO CKPELIMBaHUS
y Ip0o30(UIIBI HA TOTOBBIX
MHUKpOMpernaparax.

27.

T'eneruka nosma.
HacnenoBanue npu3Hakos,
CLEIUIEHHBIX C [IOJIOM

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

28.

M3MEeHYHBOCTE.
Henacnencreennas
H3MEHYUBOCTb.
JlaboparopHas pabota Ne 6.
N3ydyenne moaudukanmoHHoi
W3MEHYHUBOCTH, TOCTPOCHUE
BapHaIMOHHOIO psijia U
BAPUALIMOHHON KPUBOI».

0.5

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

29.

Hacnencrsennas
U3MEHUYUBOCTb.
JlabopaTtopHas padota Ne 7.
«AHanu3 MyTalun y
JPO30(HIIBI HA TOTOBBIX
MHUKpOTMpenaparax.

0.5

bu6nuorexa [IOK
https://m.edsoo0.ru/863e8efe

30.

T'eneTuka uenoBexa.

bu6anoreka LIOK
https://m.eds00.ru/863e8d78

31.

PesepBHbIii yPOK.
O060061eHue TI0 TeMe
«HacnenctBeHHOCTD U
M3MEHYUBOCTH OPTaHU3MOBY.

32.

Cenekuus Kak HayKa U
mpouecc.

bubnunorexa LIOK
https://m.edso00.ru/863e9214
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MeTtoanl U JOCTHKEHUS

33 N 1 bubnuorexa [JOK
+ | COICKINIH bacTetit 1 https://m.edsoo.ru/863e9214
KHBOTHBIX.
34 buorexHoorus kak orpacib 1 05 bu6muoreka [IOK
" | mpou3BoCTBa. ' https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO HACOB 34 3
I1O ITIPOT'PAMME
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11 KJTACC

KoanuectBo yacoB JJIeKTPOHHbIE
Ne Jara udpo
Tema ypoka 1nppoBbIE
n/n P Bcero Konrposnanie | LpaxTaieckn u3y4eHusi | odpazoBare/ibHbIE
padoThI e padoThbI pecypeb
" bubnmoreka [JOK
L IBOTOIHSA M METOJH 65 H3yICHH. 1 https://m.edso0.ru/863ea20e
) Hcropus pa3Butus npeacTaBieHuit oo 1 bubmuorexa [JOK
' SBOJIIOLIUH. https://m.eds00.ru/863e9570
3 MHKPOIBOTIOL. 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
BHJIa H SBOINOTHH. bubmmoreka [IOK
4. 0 1 0.5
E;Eggf;f;;%%?g;ﬁliéﬁgpaBHeHHe https://m.eds00.ru/863e99c6
KPUTEPUION.
5 JBroKymye cuibl (3JeMEHTapHbIE 1 bubnnorexa [HOK
' (haKTOpBI) SBOJIOLIHH. https://m.edso0o.ru/863e9da4
bubnnoreka [JOK
6. EcrectBenubIit 0TOOp 1 €ro GopMmBI. 1 . 1
https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
v BHI000pa30BaHMUE. 1 05 bu6nmoreka [JOK
' Jlaboparopnas padota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpTaHu3Ma | e€
OTHOCHUTEIILHOTO XapaKkTepay.
bu6mmorexa [IOK
8. . 1
Hanpapexus u myTi MakposBOITONHH https://m.edso00.ru/863e9cle
9. HeoOpaTuMOCTh 3BOJIIOIUH. 1
10 HcTopus xu3HU Ha 3emile U METOABI €€ 1

W3y4YEHUSI.
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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

I'nmotessr IMPOUCXOXKACHUA )KU3HU HA

bu6mmorekxa [IOK

11.
3emie. https://m.edso00.ru/863ea5a6
12 Pa3putue xu3HU Ha 3eMile 10 3paM U bubnuoreka [IOK
| mepromam. https://m.edso00.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U JKUBOTHOTO MHUDA. Bumorexa LIOK
13. 0.5
Hpaxuteckas pabora Ne 1 «HqueHHe https://m.edso0.ru/863ea8bc
MCKOIIAeMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJUICKIIHSIX).
14 CoBpeMeHHas cucTeMa OpraHu4eckoro bu6moreka LIOK
' MHpA. https://m.edsoo.ru/863ea48e
15 3 ( ) bubnnorexa [HOK
BOTIOMHA FACTOBCKa (AHTPOTIOTEHES). https://m.edsoo0.ru/863eac2c
16. JBrkymie cuitbl ((haKTophI) bubnuoreka [IOK
AHTPOIOTEHE3A. https://m.edsoo.ru/863ead44
17. OcCHOBHBIE CTaIUU IBOJIOLUHU YEJIOBEKa.
18 YenoBeueckue packl ¥ PUPOIHbBIE bubnuoreka [IOK
' ajanTalyy 4eJIOBEKa. https://m.edsoo.ru/863eaea2
PesepBubiil ypok. O6006111€HIE TIO TEME
19. «BO3HUKHOBEHHE U pa3BUTHE )KU3HH HA
3emie».
20. | DKonorus Kak HaykKa.
21 Cpenpl 0OUTaHUS U HKOJIOTHYECKHE bubnunoreka [JOK
' (baxTOpHI. https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbl.
JIaGopatopHas pabota Ne 3.
«Mop(boiiomqecm/le 0COOCHHOCTH Bumorexa [IOK
22. pacTeHUii U3 pa3HbIX MECT OOUTAHUSY. 0.5

JlabopaTtopHas pabota Ne 4. «Biusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

https://m.edso0.ru/863eb10e
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https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bu6mmorekxa [IOK

23. | Buomeciue paxTopst 1 https://m.eds00.ru/863eb348
DKOJIOTUYECKHUE XaPAKTEPUCTUKU
TIOTTYJISIITHH.
24. | TIpaxktuueckas pabora Ne 2 «Ilojgcuér 1 0.5
TUTOTHOCTH TIOTTYJISIIIH Pa3HbIX BUJIOB
pacTeHun.
bu6mmoreka [IOK
23. | Coobimecrsa opraEHsMOB ~ GHOIEHOS. 1 https://m.edsoo.ru/863eb46a
2% 5 1 bubmuoreka [JOK
: KOJIOTMYECKHE CUCTEMBI (3KOCHUCTEMBI). https://m.edsoo.ru/863eb46a
. gCHOBHHe noKa3aTesu 9KOCI/E§)T€13ILI. . BuGmmotexa LIOK
: KoJIornyeckue nmupamuibl. CBOHCTBA https://m.edsoo.ru/863eb5fa
skocucteM. CyKIecCusl.
28. | IlpupoaHbIE IKOCUCTEMBI. 1
29. AHTPOTIOT€HHBIE YKOCUCTEMBI. 1
30 buocdepa — rinobanpHas skocucTeMa 1 bubnnoreka [JOK
"~ | Bemum. https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
' ouochepsl. https://m.eds00.ru/863ebd16
32. | YenoseuecTtBo B Guochepe 3emun 1
33 CocyuiecTBoBaHHE IPUPOJBI U 1 bubnnoreka [JOK
' YeJI0BEUECTBA. https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HNE TEMBI
34. | «Coo0ImecTBa U DKOJNIOTUYECKHE 1
CHCTEMBD».
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECITIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VAEHUKA

buonorus: 10-i1 kmacc: 6a30BbIi ypoBeHb : yueOoHuk / B.B. Ilaceunuk , A.A.
Kamenckuii, A.M. Py6moB. u ap. ; nox pea. B.B. [Taceunuka.-6-¢ uzn. , crep.-
Mockaga: [IpocBemenue, 2024.- 272 c. : un. — (JIuaus xu3HM).

buonorus: 11-i1 kmacc: 6a30Bbli ypoBeHb : yueOHuk / B.B. Ilaceunuk , A.A.
Kamenckuii, A.M. Py6moB. u ap. ; nox pea. B.B. [Taceunuka.-6-e uzn. , crep.-
Mockaga: [IpocBemenue, 2024.- 272 c. : un. — (JIuaus xu3HM).

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. MamonToB C.I'. bronorus ais MKOJbHUKOB CTAPIIMX KIIACCOB U MOCTYITAKOIINX
B BY 351 - M.: lpoda, 2021.

2. CoopHuK 3aaanuii mo odmen 6uonorun: [locodue s yuanmxcs
obmeo6pa3zosar. yupexaennii / T.B. Banona, I'.C. Kaiimnosa, A.H. Msrkosa. —
M.: IIpocBemenue, 2022.

3. Jlemesa H.A. buonorus qist nocrynatonux B BY3s1: YuebHoe nocooue MH:
FOununpecc, 2023.

4. bruonorus: bonapnioN CpaBOYHUK IS IIKOJIBHUKOB M MOCTyHAOMuX B BY3bI.
M.H, I'ynenkoBa — M.: JIpoda, 2020. O6mas 6uonorus. 10-11 k. — M.:
[IpocBenienue.

5. KonecnukoB C.W. buonorus: YuebHoe nocodue st nocrynaromux B BY3ebl.
Cepus «Enunbiiirocakzameny. — PoctoB H/1 «Denukcy, 2022.

6. [Tenensiera O.A., Cynmosa U.B. Tloypounsie pazpaboTku o o01eit 6uosioruu
«Baxko». Mocksa 2021.

7. Onumenko A.B. buonorus B cxemax u tadiuiax. CI16., OOO» Bukropus
rrocy, 2021.

8. FOnyc6aes b.X. Tector. O0mas ouomnorus. M., Apkru, 2022.

9. MamonToB C.I"., 3axapoB B.b., Ko3znosa T.A. OcHoBbl 6monorun: Ka. J{s
caMooOpazoBanus. — M., 2022.

10. 1.P. MyxameTxaHoB. TecTbl, 3a4eThl, OJIUIIONPOCH TI0 00111ei Ouosorun 10-
11 xmaccel. M., «Bakoy, 2022.

11. A.B. KynaeB, noypouHoe miianHupoBaHue mo oouieit ouonoruu 10 kiacc.
Meroanueckoe nocooue. CII6., «ITaputer», 2018.

12. A.B. Kynaes, noypouyHoe miaHupoBaHue 1o odmeit ouonoruu 11 kiace.
Meroanueckoe nocooue. CII6., «ITaputer», 2023.
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI
N PECYPCBI CETH HUHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. - [Ton6opka uaTepHer-
MaTepUaoB I yYuTeIeid ONOJOTHUH 110 Pa3HbIM OHOJIOTHYECKUM TUCIIUTUTHHAM.
http://www.ceti.ur.ru- Caiit [leHTpa 3K0J0rHUecKoro 00y4eHus: 1 nHGOPMAaIIHH.
http://school-collection.edu.ru -Eaunas kostekuust nudpoBbIx 00pa30BaTeIbHBIX

pecypcoB
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