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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTHMH TEOPETHUUECKYI0 OCHOBY IS
OTIPEJICNICHHs] TOJAXO0J0B K (OPMUPOBAHUIO COJAEpPNKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBwim: KoHuentyainbHble nonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJEep)KaHus, pe3yJbTaToB OO0ydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUSI 00 OOIIUX MENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpaszoBanusi B Poccuiickoii ®enepanuu, a Takxke MOJOKEHUS O
cneuuduke OMOIOruy, €€ 3HAaUeHNUU B MMO3HAHUU KUBOM MPHUPOBI U 00ecTieueHun
CYLIECTBOBAHMS 4Yel0BeUeCKOro oOuiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpeieTICHbl OCHOBHBIE (DYHKIIMU MIPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T TpeACTaBlICHHE O ILeisaX, 00 oOuei
CTpaTerud OOYyYeHHs, BOCIHMTAHUS M Pa3BUTHS OOYYaIOIIUXCS CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE MPEAMETHOE
COJIEp>)KaHUE, €ro CTPYKTypy, pacupeiejieHue IO pas3ieigaM M TeMmaw,
PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUYEHHs] yUeOHOro Marepuaia ¢ yuyéToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIbHOIO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaroImmnXCsl.

B mporpamMe 1o OuoOIOTMHM TakXKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHbIM U MpPEIMETHbIM pe3yibTaTaM
oOyueHuss B (GOPMHPOBAHUU OCHOBHBIX BHJOB  Yy4eOHO-TIO3HABATEIHHOMN
NeATeNIbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolUXCcs MO0 OCBOSHUIO COJIEpKaHUS
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
IOPUHLIMAII TPEEMCTBEHHOCTH B H3Yy4YeHMH Ouosnoruu, Ojarojaps uyemMy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pPAa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpPUEHTALNN JIMYHOCTH, SKOJIOTHUECKOTO MBIIINICHUS, IPEACTABICHUI O 310pOBOM
oOpa3e W3HM M OEpEeKHbIM OTHOUIEHHWEM K OKpYXaloled MPUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TakXKe 3HaHUU O
CTPOEHUU KUBBIX CHCTEM Pa3HOI'0 PAaHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OUOJIOTHH YJIEIEHO BHHUMAaHHE HCIIOH30BAHHIO
MOJTyYEHHBIX 3HAHWM B MOBCEAHEBHON JKU3HU JAJISl PEIICHUS MPUKIATHBIX 337a4, B
TOM 4YHCJe: NPO(QHUIAKTUKNA HACJIEACTBEHHBIX 3a00JIEBAHMI 4YeJIOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIeCO00pa3HOro MOBEAEHUS B OKpYyXKalollled NPUPOJHOW cpele, aHaiusa
BJIMSTHUST XO3SUCTBEHHOW MAESITETHHOCTH YEJIOBEKa Ha COCTOSHHUE MPHUPOAHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHON HAIIPAaBIEHHOCTH
yueOHOrOo mpenmMera «buosmorusy MpoIUKTOBAaHO HEOOXOIUMOCTHIO 00eCIIeUeHUs



YCIIOBUH JIJIsl pEIICHUsI OJJHOM M3 aKTyaJbHBIX 3a7ad IKOJIHLHOTO OHOJIOTHYECKOTr0o
oOpa3oBaHus, KOTOpas mpeanonaraet (HOPpMUPOBAHHE Yy  OOy4arOMUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K HM3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpemHero o0miero oOpa3oBaHHUS 3aHMMAeT Ba)XXHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYArOMIMXCS TPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paciiupseT U 000o0UIaeT 3HaHUA O KUBOW HpHUpoAe, €€
OTJIMYUTENbHBIX TNPU3HAKAX — YPOBHEBOW OpraHU3alldd U 3BOJIOLUH, CO3AaET
yCIIOBUSL  JJIs: TIO3HaHWsSI  3aKOHOB  JKMBOM  Npupoabl, (OpMUPOBAHUS
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 U Oe3omacHoro obOpasa
KHU3HHU, SKOJIOTHUECKOTO MBIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337a4  CpeaHero  oOmero  0o0pa3oBaHMs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenne 6monmorun odecrneynBaeT yciaoBus Uil (pOpMUPOBaHUS
WHTEJUICKTYAIIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ WH(MOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUM C
MPEICTABICHUSMH U3 JIPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHUHM Yy4eOHOro IMpeaMeTa
«buosorusi» COCTaBUIM OCHOBY JMJid ONpENeNeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYpUPOBAaHUIO €r0 COJAEpKAaHMS, IMPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTUH.

Ot60p comepxanus yueOHoro mpenmera «buomorusi» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Jd, B COOTBETCTBUM C
KOTOPBIM OOYyYaIOIIUeCs] TOJKHBI OCBOUTH 3HAHHUA M yMEHHs, 3HAYUMbIC TS
dopMupoBaHus o0OmIeH KyJIbTYphl, ONPEICNAIONINE aJeKBaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKArOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU M TPAKTHYECKOM aesTenbHOCTH. Ocob0e MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJICP KaHUS, KOTOPHIE CITy»aT OCHOBOU it POpMHUpPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MuUpa H
[EHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHH3allUd
OMOoIOTHYECKOTO 00pa30BaHMS.

CTpyKTypHpoBaHHE COAEpXKaHUs YyuyeOHOro Marepuaja B IMPOTrpaMMe [0
OMOJIOTUM OCYIIECTBICEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOJIBI, 0 €€ YPOBHEBOW OpraHu3allud M
IBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npeamera «bruonorus»
BbIJIEJICHBI CIIEAYIOIINE COJepKaTeIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonorumdeckas cuctemay, «OpraHu3Mm Kak



ouosiornueckasi cucremay, «Cucrema ¥ MHOrooOpasue OpPraHUYECKOro MHUpPay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[lens usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHHUE YMEHUU
UCIIOJIB30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JEUCTBUUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buosorus» Ha 6a3zoBom
YpOBHE 00eCTieunBaeTCs PEIICHUEM CIISAYIONINUX 3a]1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbl 3HAHUM O OHOJOTUYECKUX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOM
Uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHU3allMH, BBIJAIOUIMXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, MJEH M TOAXOJ0B K HM3YYCHHUIO JKMBBIX CHCTEM
Pa3HOr0 ypOBHS OpraHU3allly;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOImedl KyJabTyphl, (QYHKIIMOHAIBbHOU
rPaMOTHOCTH, PA3BUTHE YMEHHUUN OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, IMOJYYEHHBIX MpPHU
H3YYCHHUH OMOJIOTHH;

dbopmMupoBaHUEe Yy OOYy4YarONIUMXCS YMEHUN WJUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIHLHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
MPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIIOICHHS ATUIECKUX
HOPM IIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTHM OWOJIOTMYECKUX 3HAHUN JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KyJIbTYpHI, J1sl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM XKU3HU IS
OLICHKU IIOCJIEICTBUM CBOEH JAEATEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHWE M COOJIIOJCHHUE Mep NPOPUIAKTUKU
3a00J1eBaHMI.

B cucreme cpeanero obOmiero oOpaszoBanusi «buosorus», uzydaemass Ha
0a30BOM ypOBHE, SBISIETCS 00S3aTENbHBIM YUYE€OHBIM MPEIMETOM, BXOISIINM B
CoCTaB TMpeaMeTHoN 001acTi « EcTeCTBEeHHO-HAayYHBIE TIPEAMETHI.



st uzyuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHETO 00I1ero 00pa3oBaHUs
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexmemo), B 11 kmacce — 34
yaca (1 Jac B Henemo).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusocoueit, STUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B GOpMUPOBAHWU COBPEMEHHOM HAay4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOIIOEHUE, YKCIIEPUMEHT, OITUCAHKE,
U3MEpeHue, KiaccupuKalus, MOJCTUPOBaHUE, CTaTHCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonp3oBaHWe pa3IWYHBIX METOJIOB IPHU
U3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 X OPraHHU3aLUs.

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpasue. YPOBHHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKH ), OMOC(EpPHBIA.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD.

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [lomnepxkanue
OCMOTHYECKOI0 OajiaHca.

benku. CoctaB u cTpoeHre 0eIKOB. AMUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTB. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHME CBOilcTBa OenkoB. buonornyeckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiormdyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenupuaHoct. KodepmenTsl. BuramuHbL
OTnunuuns pepMEeHTOB OT HEOPTAHUUECKUX KaTaInu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pudbo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxaposa, JaKTo3a) W TmosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
LEeJUII0I103a). bruonornyeckne GyHKIMM YII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobHbie  cBoicTBa. buonornmueckne @yHkumm nunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunossie xkucnotsl: JHK wu PHK. Hykineoruast — MoHOMEpPHI
HYKJIenHOBBIX KucHoT. Crpoenue u pyukiuu JAHK. Ctpoenne u ¢pynxuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
uzeil 1 pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHUS KIETKH.

Knerka kak 1enoctHas kuBass cuctema. OOmMe NpHU3HAKH KIIETOK:
3aMKHYyTasi HapykHas memOpana, monekyisl JIHK kak remermueckmii ammapar,
cUCTeMa CUHTe3a OelKa.

Tunel KJIETOK: dyKapuoTHuyecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHUsI TPOKapuoTHYecKON kieTku. Knerounas crenka Oaktepuii. CTpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JKUBOTHOW U
rpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoiictBa u Qpynkiuu. [{utomnasma u eé
opraousibl. OgHomeMOpanuble opraHouasl kietku: OIIC, anmapat Tonbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbBl KJIETKU: MUTOXOHIPHUH, TILIACTUIBI.
[TpoucxokneHne MUTOXOHApWN u TactTua. Bumel tmactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIIMU OpPraHOMI0B KIIETKU. BKiItoueHus .

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KapuoIuiazMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllBann, M. lInelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmuubl u cxembl: «llepuoguyeckas TabaUIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIEKYJIbl BO/Ib», «brocunTes 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne MoyeKyJibl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sizipa KIETKN», « Y TIEeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYJIOBaHWE JJii IPOBEICHHUS
HAOJIOICHUM, H3MEPEHMI, SKCIEPUMEHTOB, MUKpPONpPENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHne KaTaTUTUYECKOH AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora No 2. «lM3ydeHue cCTpOoeHHS KIETOK pacTEHUH,
JKUBOTHBIX W OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMHUCAHUE.

Tema 4. /KnuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUUM B IMOHUMAHUU
MeTabou3Ma.

Tunel oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbiid. Ponb dpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3a NSl KU3HU
Ha 3emie. Bausaue yciaoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKW3HU Ha 3eMJIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciiersieHne BemecTB, BBIICICHHE U
AKKyMYJUPOBAaHHE DHEPrUM B KIJIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonu3. bpoxkenwe um ero Buabl. KucIopogHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHnue. D¢ HeKTUBHOCTH
HHEPreTUYeCKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. Il'eHernueckas wuHpopmanus u JHK.
Peanuzammsi reHeTHdecko uH(OpMaAnM B KIETKE. | €HETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuusa — matpuunblii cuaTe3 PHK. Tpancnsiusa — 6uocunres
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKH3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMbIC
Bupycamu. Bupyc mmmynoaepunura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpaTtHast ~ TpaHCKpUIIMs, peBepraza ©u  uHTerpasa. lIpodunakruxa
pacIpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuiel 1 cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTuyeckuii oomMen», «Xmopomnact», «Dorocunres», «Ctpoenue JIHK»,
«CTpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3zHeHHbIH nukin Bupyca CIIN/]a,
oaxtepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monaenu-anminkanuun «Yasoenue HK u Tpanckpumnius»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaeb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipoueccnl, mpotekaromue B uHTep(daze. Pemnukamuss — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnonaHeli U TalvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUIBI.
[{uTtonoruueckue OCHOBBbI PA3MHOKEHHSI U  WHIUMBHAYaJIbHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knerkn — muto3. Cragum muro3a. lIpoueccsl, npoucxondmue Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buael Oecrnosioro
Pa3sMHOXEHUSA: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VIcKyccTBeHHOE KIIOHHpOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE VISl CEJIEKIIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

Meiio3. Craguu meno3a. IIpoueccsl, MpoUCXOdIINe Ha CTagusAX Meio3a.
[loBenenne xpomocoM B Meio3e. KpoccuHrosep. buosormdyeckuii cMmbIici U
3HAYEHUE Meno3a.

['amerorenes — mpouecc 00pa3oBaHUsl TOJNOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHuE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMaTOre€He3 M OBOIEHES3.
OcoOeHHOCTH CTpOeHUs SULEKJIETOK M crepMaro3ouioB. OIUIoA0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisuusi, opraHoreHe3. IlocramOpuonanbHOoe pasButue. Tumsbl
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmuubl um cxembl: «@DOpMbl pa3MHOKEHHS OPraHU3MOBY», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kinetku Oakrepuit»y, «CTpOeHUE TIOJNOBBIX KIETOK),
«Ctpoenue xpomocoMbl», «Knerounbiit mukin», «Pemnmukamus JJHK», «Mutos»,
«Metiosy, «IIpsiMmoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MIeKONMUTAOIINX U
4eI0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepMato3ouibl
MJICKOMUTAIOIIETO», «ANIEKIeTKAa MIICKOMUTAIIEro», «KapuokuHes B KJETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIiuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpenaparaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTOI0rNN
U 3MOpUOJIOTUM B CTAaHOBJIICHMM TE€HETUKHU. BKiam poccHiCKUX M 3apyOeiHBIX
y4EHBIX B Ppa3BUTHE TEHETHUKH. MeETOoNbl TEHETUKH (THUOPHUI0JIOTHYSCKUM,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETUUYeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHUsA. [ eHeTu4YecKas CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuaHoe CckKpeldBaHue. 3aKOH €AuHO-o0pas3usi THOPUIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHMpPOBaHMWS. 3aKOH PpPACHICIUICHUS MNPU3HAKOB.
['unoresa uncrotel ramer. [1oiHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
npu3HakoB.  LluToreHeTdyeckue  OCHOBBI  JTUTHOPUAHOTO  CKPEIIMBAHUS.
AHanu3upytollee ckpenpanue. Mcnoap30BaHre aHATU3UPYIOLIETO CKPEIIUBAHUS
TS OTIpEIeSIeHUsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue nmpu3HakoB. PaGora T. Moprana 1o
CUECIUICHHOMY HACJIEJOBAaHHUIO FeHOB. HapylieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XxpomMocoMbl. ['omoramernele M rereporaMeTrHsle OpraHusmbl. HaciienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  U3MEHYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psiJl U BapualluOHHASI KPUBAS.
Hopma peakumu npuszHaka. KoauyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U KX
HOpMa peaknuu. CBOMCTBAa MOAUGMHUKAITMOHHON N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
W3MEHYUBOCTb. Melo3 W TMOJOBOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanuys myTanuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. HacToTa U MPUYMHBI MyTaluidi. MyTareHHbIe (aKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BHesinepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
yeJIOBEKa: reHeaJIOTMYECKUM, OJTM3HEI[OBBIHM, IINTOT€HETHYECKHUI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHHble 3a00JeBaHUS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIE3HH C HACJIEACTBEHHOW MPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHbIe MyTanuu. (CTBOJOBbIE KIETKU. [IpuHUHMAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oosne3Hel. MenuKo-rTeHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHHUE MEIUITMHCKON
TeHETHKHU B MIPEJOTBPAIICHUH 1 JICUEHUU TeHETUUECKUX 3a001eBaHUi YelloBeKa.

JlemoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuubr w  cxembl: «MoOHOTMOpPHIHOE  CKpEUIMBAaHHE U €0
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHUS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpuaHoe  CKpellUBaHUEY,
«lluTonoruyeckre - OCHOBBI  JUTHOPUAHOTO  CKpenIuBaHus»,  «Mehos3y,
«B3anMonencTBue aJUICNIBHBIX TE€HOB», «['eHeTMyeckue KapTbl paCTEHUM,
KUBOTHBIX W 4eJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO0 ¢ TmoioM», «KapuoTumbl 4eloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukamoHHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrnka rpynn KpoBm», « MyTallnoHHAs U3MEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmIukanuun «MoOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonnoe nomuHupoBaHuey, «JurubpunHoe ckpenuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl MU MHKporpenapaTr «/lpo3zopuna» (Hopma, MyTauuu
(GbOpMBI KPBUTBEB M OKPACKH TeJa), repoapuii «I"opox mOCEBHOM.

JlaGopaTopHble U NpaKTUYeCKHe padoThI:

JlabopatopHast pabota No 5. «V3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIia U BAPUALIMOHHON KPUBON.

JlabopaTtopHas pabora Ne 7. «AHamu3 MyTalnuid y JIpo30(QHIbl HA TOTOBBIX
MHUKpPOITpEnapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexumsi Kak Hayka M IpoLecC. 3apOXKICHUE CEJIIEKUUU U JOMECTHKALUS.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl MpOHMCXOXKAEHUA AOMAIIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCOBBIM U MHAUBUIYAJTbHBINA OTOOPHI B
CEJIEKLIMM pPACTEHUHW U KUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KopoACTBEHHOE
cKkpemuBaHue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHHE YWCTHIX JIUHUM.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUAMHT.
OtpanénHas rtulOpuauzauusa U €€ ycnexu. HCKycCTBEHHBId MyTareHes |
MOJIYyYEHUE TOJUIUIONAO0B. JlOCTMKEHHS CENEKIUMU PACTEHHUM, >KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHoNOrUs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3nanusi pexkomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHKeHepus. Kierounsle KynbTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KionupoBaHue BBICOKOIIPOAYKTUBHBIX CEJIIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkojoruyeckue W dtudyeckue  npoosnembl. I'MO - reHeruyecku
MOIU(MUITIPOBAHHBIE OPTraHU3MBI.
JlemoHCTpanuu:

[Toptpersr: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel 1 cxeMbl: Kapta «lIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoapl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[lomummongus», «OO0beKThI OWoOTexHONOTHH», «KileTouHbIe KyJIbTYpHI |
KJIOHUpOBaHHUEY», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOJbl W JOCTHKEHHUS CEJIEKIUMU PACTEHUN H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOMUCHBITATEIbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusHue 3BOJIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B TMAJICOHTOJIOTMUECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoacTBo U pazianune GpayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3NHUUAig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIC,
pYyAMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
napBUHU3Ma. J[BHKyIME CHJIBI HSBONIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAENEHHAS W3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsuus kak eAMHKUIA BUAA U SBOJIOLUU.

JBrxymue cuiibl ((pakTopbl) 3BOMIOLMH BUAOB B Ipupojae. MyTalmOHHBINA
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTH. [lomyJsiiiMOHHBIE BOJIHBI M Jpeid
reHoB. M3osiust 1 MUrpanus.

EctecTBenHbIii 0TOOp — HampaBisomui ¢aktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
IpUCHIOCOOJIEHHI y opraHu3MoB. ApoMop(d03bl U UIHO-adaNTaL|H.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCcKoe.

MakpoosBomonusi. PopMbl  IBONIONUU:  (pUileTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHasl, napasuiesibHas. HeoOpatuMocTh 3BOIIOLUY.

[IpoucxoxieHne OT HeCNeUHATM3UPOBAaHHBIX NpenkoB. IIporpeccupyromas
crieruanu3anus. AJanTuBHas paauarus.

JdeMoHCcTpanuu:



[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mrosuiep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emie», «3apoabIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoprObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOroodpasne COpToB pPACTEHHID,
«MuHorooOpazue  mopon  KuBOTHBIX»,  «[lomymsmuwm»,  «MyTannoHnHas
U3MEHYUBOCTHY, «ApoMopdosbl», «Uanoanantauumn», «OOImas ereHepanusy,
«/IBmkymue cunbl 3Bofrouun», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsunay, «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«["eorpadmueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PAa30BAHUE).

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3IUYHBIMU THUIIAMH OKPACKH,
HA0Op IUIOMOB M CeMsiH, KoyuteKiusi «[Ipumepsl 3anuTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHHUE TOTOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, KoJuleKuusa «PopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmumkanus «llepexpéct
XpOMOCOM», BiaxHble Tmpenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpemnapaT «/po3oduna» (HopMma, MyTanuu GOpMbI KPbLILEB U
OKpacCKH TeIa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJOB IO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.Ie.

JloHay4HbBIE TIPEICTABICHHUS O 3apOXKICHUU XKWU3HUA. HaydHble THIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M maHcnepMmus. XUMHYECKas
HBOMIOIUSL. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON IBOIMIOIMHY. HavanpHbIe 3Tansl
ounonornyecko »Bomonuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KJIETKM W HX HBOIIOIUA.
DopMUpPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. llaneos3olickas spa u €€ NEpUOABl: KEMOPHICKHMA,
OpPJIOBUKCKHH, CUITyPUNUCKHU, IEBOHCKUW, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3oickass »pa W €€ mNepuoAbl: MaJICOr€HOBBIM, HEOICHOBBIM,
aAHTPONOTECHOBBIN.



XapakTepucTUKa KiIuMaTa M reosIOTMYecKuX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIIBHOTO W JKHBOTHOTO MHpa. Apomop}o3bl y pacTeHHl u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEeCKOro MHUpa Kak oTpaxkeHue dBoionud. OCHOBHBIC
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIOLHMS YeT0BeKa. AHTPONOJIOTHS Kak Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uenoBeka. Meroasl H3ydeHHsl aHTpororenesa. (CxoacrBa u
pa3nuy4Ms YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYUBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJIEHHUE OPYIUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHbBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTpaIoNUTEKH, YenoBek
yMenblid, YemoBek npsaMoxonsamuii, YenoBek HeaHAepTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHMS, 00JACTb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY I

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAJbHAS),  MOHTOJOUIHAsS
(a3maTcko-amepukaHnckas).  YepTsl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUA. ENMHCTBO yeI0oBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsi: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupr u cxemsbl: «Bo3nukHoBeHue CoJIHEUHOUM cucTteMbl», «Pa3BuTHe
opraHuueckoro wmupa», «PactutenpHas kieTka», <OKUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHasi CHCTEMAa OpPraHUYECKOTO MHpay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHSI YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJIOBeKay», «/lpeBHenune moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JTIOJN», «HeaoBeuecKue pacoh».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTajblla, KPOMAHBOHIIA), CIEIKH WU
U300pKEHUST KAaMEHHBIX OpYJIUd TEepBOOBITHOTO YeNOoBeKa (KaMHU-YOIIIEPHI,
pybuna, ckpebna), TeoxpoHoyoruueckass Ta0iauna, KoJulekuus «Dopmbl
COXPAHHOCTU UCKOTIAEMbIX >KUBOTHBIX M PACTCHUI.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[Ipaktuueckast padota Ne 1. «3y4ueHue UCKOMAEMbIX OCTAaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUICKLIHSX).



OKcKypeust «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HayYHBIN WIK KpaeBeIUECKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KaIasi cpeaa.

DKoJIOrus KaK HayKa. 3aJjaud U pa3Aelibl SKOJIOTUUA. METOIbl 3KOJIOTHYECKUX
UCCJIEI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHUST OPraHW3MOB: BOJIHAS, HAa3eMHO-BO3YyIIHAs, TTOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abnoTnyeckue, OMOTHYECKHME U AaHTPOIOTeHHbIe. JIeHCTBUE HKOJIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnennsi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIUs, XUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HadueHHe OWOTHYECKUX B3aUMOJCHCTBUH [UJII CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBIE IOKa3aTeNH
MONYJISIUUN: YUCJIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnuubl u cxemsl: kapta «IIpupoansie 30Hb 3emuan», «Cpeasl oOuTaHUs
opranu3mMoBy», «®Doronepuoausm», «llonmymsiiun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU TOMYJISnu HHPy30puu-TyPenbrny, «[lumesbie nemm.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckue 0coOOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopHnas padora Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTISAIIANA Pa3HBIX BUIOB
pacTeHUI».

Tema 4. CooO1iecTBa M 3K0JI0rMYeCKHE CUCTEMBI.

CooOmecTtBo opranu3smMoB — OuoneHo3. CTpykTypbl OuoOlLEHO3a: BUIOBaS,
MpOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunmbl-nomuaantel. CBs3u B
OuoIIeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMbI: TPOJYIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [IWIeBble 1LIEMM U CETH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMBI: Ouomacca, MNPOAYKIUSA. DKOJIOTHUECKHE
nupamMuzibl: MPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonorundeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM M YPOOIKOCHCTEM.

buopa3znooOpaszue kak (akTtop ycroilunBocTu 3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pasHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuripi, coctaB u CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJ100aIbHOM 3KOCHCTeMBbl. JlMHaMHueckoe paBHOBecME W oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB u OMOTCOXUMUYECKHE IMKIIBI JIEMEHTOB (yIaepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6uochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHS B Orochepe.
['moGanbpHbIE IKOIOTHYECKUE TTPOOIEMBL.

CocyniecTBoBaHUE IPUPOJIBI u YEJI0BEYECTBA. CoxpaHeHue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBlI€HUS TPUPOJHBIMU pecypcaMd U HX HCMOJb30BaHue. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl u cxemsl: «llnmesbie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmu nutanusy, «IKOIOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECUCTBUSA HA NOPUPOAY», «BaxkHeWmME HCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BoA», «[louBa — BaxkHelIIas cocTaBisiolas
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBerii d3dhdexT», «DakTopbl
PaIMOAaKTUBHOTO 3arpsizHeHus Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopoT yriepoaa B ouocdepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmaukanus «TunuuHbie OHOLEHO3BI», Tepbapuii
«PacturenbHbBIe COOOIIECTBAY, KOJUIEKINHN «broieHo3y, «Bpeaurenu BaKxHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TrepOapuu W KOJJIEKIMM pAacTEHUH U
YKUBOTHBIX, MPUHAMJIEKANIME K Pa3HBIM 3KOJOTMYECKHM TpylnaM OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUsT OXpPaHIEMbIX BHUJIOB
pPaCTEHHU U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOGHHs OOyyalolIMMHUCSA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpEIENICHNI0, HaJu4yhue MOTHUBalMU K OOy4YeHHio  Ouojoruw,
[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAJAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, NPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€AMHCTBE YYEOHOM M BOCHHUTATEIBHOM JESITEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT MPOILIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TpaguUMsIM MHOTOHAallMOHalbHOrO Hapoaa Poccuiickoii @enepanuu, Opupoae H
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JOJKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA JICITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAalpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOT0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BBITOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEIHHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYKICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HapoOJay, YYBCTBA OTBETCTBEHHOCTH IEPE]
Ponunoil, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
MPOIIJIOE ¥ HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTHKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OMOJIOTHMH, MOHUMAHUS 3HA4Ye€HHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIeCTBA;

uaenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKECHHIO B Pa3HBIX BHUAAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLIMOHAJIBLHOIO0 0J1ArONOTyYHUsI:

MOHMMAaHUE U pealin3alus 3J0pOBOTO M 0e30MacHoro ooOpa3a XKU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TpPaBUJ U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, peErysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHIWBUAYaJIbHOTO M  KOJUIGKTHBHOTO
0€30MmacHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFOICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOITIO0HE,

FOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIBbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTB;

MHTEpEC K Pa3InuHbIM cdepam npodhecCHuOHANbHOU JeSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymeld mnpodeccud U Ppealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K MPHUPOAC KaK HCTOYHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CYIIeCTBOBAaHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB W OICHKH WX BO3MOXKHBIX ITOCJICICTBHHA IS
OKPYXarOUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa 3KOJOTHMUYECKHX MpoOJIeM W IMyTed HuX
peIIeHuS;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUU OHOJIOTHH
3HaHMSIT M YMEHUS TMpPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TOBEJEHUS B IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B DKOCHUCTEMAaX, OXPaHY BHIIOB,
sKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTMYECKUE
MOCJIEACTBUA MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B TMO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIIBHOMN
IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MIPAKTUYECKOM JIEATEIbHOCTH 3KOJOTMYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUDA;

NOHUMaHUE CHeuuPUKU OHOJOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GOpMHpPOBAaHUM PALMOHATBHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEIIOCTHOTO
IPEJCTaBICHUA 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE HPHUPOJIbI, YeJOBEKa U
OOIIECTBa, B IMO3HAHUM NTPHUPOIHBIX 3aKOHOMEPHOCTEH M PEUICHHH MpoOJeM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTU OHMOJOTUU AJII COBPEMEHHOM LMBHIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHA MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTb PeCcypcHble  NpoOJieMbl  pa3BUTHUS
4eJI0OBeUeCTBa, MOKCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U
oOecrieyeHus:  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUH B LEIIX
MOBBIIICHUS OO0IIeH KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHUS I aHalId3a U
OOBSICHEHUSI SIBJICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB WU
UMEIOIINXCS JaHHBIX C IEJIbI0 TOJIy4YEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
perieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh NHMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HAauMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUS O0YyYarOIIMXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTEeMa, HayuyHbIi (DAaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleIOBaHUe,  HaOJIOJIEHWe, HU3MEpPEHUEe, OKCIEPUMEHT U  JpYrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHS (IIO3HABAaTEJIbHbIE, KOMMYHUKATHBHBIE,

pEryJISITUBHBIE), o0ecrieuynBaroIIne dbopmupoBanue (GyHKIIMOHATIBLHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYalolmuXcs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJH30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHble JCHCTBUS B
MO3HABATEIILHOW U COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHMS IIPOTrpaMMbl CpPEIHEro OOIIero
o0pa3oBaHus JIOJHKHBI OTPAXKaTh:

OsJaaenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AeUCTBUSIMM:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, KilacCupUKaluu, 0000IICHUS), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBLACIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATh
CBSI3U C JPYTUMH MOHITHUSMH ),

OMpEeNeNATh LeNu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABJICHHBIMHU 1EJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHHWH B M3yYaeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
UH()OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMbI C YYETOM aHaIM3a WMEIOIIMXCSA
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBITIOJIHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH YUE€OHO-HCCIIEOBATEIIbCKOW M MTPOCKTHOM NESITEIIbHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCATCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAaHWS, €T0 WHTEPHpPETAlNH, MPEeoOpa30OBaHUI0 W TPUMEHEHUIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
NEATENHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJE€ PEIICHHWS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
NENCTBUA B MPOGECCUOHATBHYIO CPEIY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTh TIPOOJIEMBI U 33J1a4H, TOMyCKAIOIIHNE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIUH (TEKCTEe YU4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

pUOOPETaTh OIBIT WCHOIB30BaHUS HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
ounosornueckor nHpopmaruu (cxembl, rpaduku, TuarpaMMbl, TaOJTHUIbI, PUCYHKH
H IpyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JA€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM IUCKYCCHH IO CYIIECTBY OOCYXmaeMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacIio3HaBaTh HeBepOaJbHBIC CpEACTBA OOINCHUS, ITOHUMATh 3HAYCHHUC
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSBISTh YBAKUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHUMATh M KCTOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYAJTLHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd€ToM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WieHa KOJUICKTUBA;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JACHCTBUH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa MW KaXJOr0 yYaCTHUKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYNKAax MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHOU
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSAX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOsl M APYTUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUU B Pa3jIMYHBIX y4EOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallusiX, CBA3aHHBIX ¢ Ouosnoruedd. B mporpamme mnpeameTHbIe
pe3yJbTaThl MPEACTABIIECHBI IO F0J1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS yueOHOro mpenmera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAZE POCCUUCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA Il pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKaHUE OWOJIOTMYECKUX TEPMUHOB M TMOHSTHH:
KW3Hb, KJIETKA, OpraHu3M, Merabonu3M (0OMeH BeEIIeCTB U IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyJssilus), ypOBHEBasi OpraHu3alsl KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKLHA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIeTOYHas, XpPOMOCOMHas,
MyTallMOHHAs,, LEHTpajibHasg JOrMa MOJIEKYJIApHON Ouoisioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. . BaBuioBa), onpeaensTe TrpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOJCHUE U
OMMCAHKME MKUBBIX CHUCTEM, IPOLECCOB M SIBICHUM, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyYEHHBIX



pE3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUH U 3aKOHOB, YMEHHUE
JIeNaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIaHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U MPEBPALICHUS SHEPTUU B KJIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUIA IPHUHATUS NMPAKTUYECKUX PELICHUM B IOBCEIHEBHOMU
XKU3HH C 1eJbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KAIOIIUX JIIO/IeH, COOIIOICHUSI HOPM IPaMOTHOTO TMOBEJCHHS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonoruu U OWOTEXHOJOTMH Ui  PaAlMOHAIBHOTO
IPUPOAOTIOIb30BaAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
OUTHOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacjeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI NIl MpPEJICKa3aHUsl HaclIeJOBAaHUs NPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IpPAKTHYECKHE pPabOThI, COOIHOAATh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYJOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJIEP)KAaHHUs, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(pOpMaLMU, HAYyYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OMOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
0000m1ast OMoJOrnYecKyro MHPOpMaLMI0 U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAYYHOTO MHPOBO33PEHHUs, O BKIALEC POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS dKU3HEHHBIX 33/1a4;

YMEHHE DPACKpbIBaTh COJAEP)KaHHE OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIMA:
BUJI, TIOIYJIALNSA, TeHO(OH, dBOIIOLUS, ABWKYIIHE CUIbl ((haKTOPBI) IBOJIIOLUH,
PUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



DKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHTHI, [EMA IUTaAHUS,
AKOJIOTHUYCCKAas MUpaMHuIa, ONOTreoreH03, Onocdepa;

yMEHUE Wu3jIaratb OWOJOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TeOpUs OBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBanusi TJIaBHBIX HalpaBICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEICIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHHME YKUBBIX CHUCTEM, NPOIIECCOB M SIBICHHM, OpraHu3aius U MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIHEPUMEHTa,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMA BEIIMYWHAMHU, OOBSCHEHHUE ITOYYEHHBIX
pE3ybTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHITHH, TEOpU W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKKM CTPOEHUS OMOJOTHMYECKHUX
OOBEKTOB: BHUJIOB, TMOMYJSANNA, TPOIYIECHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHMS, MPHUCTIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOPOB HA OpPraHM3Mbl, MEpeHoca
BEIIECTB W TIOTOKA DSHEPTUM B DSKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHUE MPUMEHSATH TOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHusi 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KAIOIIUX JIFO/IeH, COOIIOICHISI HOPM IPaMOTHOTO TMOBEJICHHS B OKPY KarOIIei
IPUPOTHON cpese, MOHUMaHWe HEOOXOMMMOCTH WCIOJIb30BAHUS JIOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TPUPOAOTIOIH30BaAHNUS;

yMEHHUE pelaTh dJeMEHTapHble OMOJOTUYECKHUE 3a/1ayl, COCTAaBJISATh CXEMBbI
NepeHoca BEIECTB U SHEPTUU B SKOCUCTEMAX (1€ MUTaHUs);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpaKkTUYECKHe padoThl, COOJ0aTh
npaBuiia npu padbore ¢ yueOHbIM U Ta00OpaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH WH(OOPMAIIHIO
OMOJIOTUYECKOTO COJIEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJIPHBIE
Matepualbl),  paccMaTpuBaTh  JIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011128 6MOJIOTHUYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIB30BATh TOHATHIHBIN aIrmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrpoanusie IlpakTuueckue (mucpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
bu6mmorexa [JOK
buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
JKuBbIe CHCTEMBI M UX OPraHU3aIIHS 1 bubmmorexa TIOK
p H https://m.edsoo.ru/7f41c292
XHUMHUYECKUH COCTaB U CTPOEHHUE KIETKHU 8 1 bubmmorexa [JOK
p https://m.edsoo.ru/7f41¢c292
>KI/13HC CATCIILbHOCTD KJICTKN 6 BI/I6J'II/IOTCK8. HOK
A https://m.edsoo.ru/7f41c292
PazMHokeHne 1 HTHAUBUAYATbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
HacnencTBeHHOCTH M N3MEHYHNBOCThH 8 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
Cenexmust opraHu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubmnorexa [IOK
p p https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4


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 KITACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

DBOJIOIMOHHAS OMOJIOTHS

BO3HI/IKHOBGHI/IC nu pa3BI/ITI/Ie JKHU3HHU Ha
3emite

Opranusmel 1 OKpyKaromas cpeia

COO6H.I€CTB8, H 3KOJIOTHYCCKHNE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

34

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

0.5

2.5

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bub6mnoreka I1IOK
https://m.edsoo.ru/7f41cc74

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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
Bbu6morexa [JOK
buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU HPHUPOJIBI.
[IpakTnueckas pabora Ne 1
«Mcnonp30BaHue pa3IMUHbIX 1 0.5 bubmmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJIOTUYECKHX 0OBEKTOBY
buonoruueckue cuctemsl, IPOLIECCHI 1 bubnmnoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XUMUYECKU cocTaB KJIeTKHU. Bosia u 1 bu6mmoreka [JOK
MHHEPAIBHBIC COJIH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
b .C 0 1
S LOCTAR 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKUE
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue 1 05 bubnnorexa [IOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha TpUMEpe aMIIIa3hI
WJTU KaTajasbl)»
VYrinesoasl. JIunuael 1 Bubmuorexa HOK

https://m.edso0.ru/863e6870



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

bu6mmorekxa [JOK

8 Hywentiosbie knenotel. AT https://m.edsoo.ru/863e6d5¢c
9 HcTopust 1 METOABI U3yUEHUS bu6nuoreka [IOK
kietku. Kiierounas teopus https://m.eds00.ru/863e6e88
10 KrneTka kak mnenoctHas KuBas
cucrema
CtpoeHue 3yKapuOTHIECKOM KIETKH.
JlaGopaTtopnas pabota Ne 2
«M3ydeHne cTpoeHUs KIETOK bubnnorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax u ux
OITHCaHUE
bubmuoreka [JOK
12 OOMeH BelecTB Wi METa00IU3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [JOK
13 Poroctes. Xemociires https://m.edso0.ru/863e7c98
. bubmuoreka [JOK
14 DHepreTiicckuii 0bmen https://m.edsoo0.ru/863e7aae
JKus3HeHHBIN MK KIeTKU. [emenue
kieTku. Muros. JlabopaTopHas Bu6miorexa {OK
15 paborta Ne 3 «HaGnronenue muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»
16 buocuures Oenka. Peakmusa bu6nmnorexa [JOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nmnoreka [JOK
17 Tpancisiuus — buocuires beka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnuorexa [IOK


https://m.edsoo.ru/863e6d5c
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/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540
bu6mmorexa [JOK

19 @opMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmorexa [JOK

20 Melii

enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE TOJOBBIX
kJ1eToK. OII0J0TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubmmorexa [JOK
«M3ydenne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha FT'OTOBBIX
MUKpOTIpenapaTax»
99 NHnuBuyanbHOE pa3BUTHE Bbubmmorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACEAOBaHUS
24 MIPU3HAKOB. MOHOTHOpUIHOE bubmorexa HOK
p ’ pHA https://m.eds00.ru/863e8878
CKpeIMBaHUE
ATHOPUIHOE CKPEIIUBAHUE. 3aKOH
25 JjeSaBI/II()JI/IMOFO H;::J'II: OBaHU bubmmorera [TOK
g https://m.edso0.ru/863e89a4
MPU3HAKOB
CuenjeHHoe HacJIeJOBaHUE
npu3HakoB. JlaboparopHas padota
26 Ne 5 «M3yuenue pe3ynbratoB 05 bubnnorexa [JOK
MOHOTUOPHUIHOTO U AUTHOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpeIlMBaHus y Ap030(UIbl Ha
TOTOBBIX MUKpPOIperapaTax»»
27 I'enetnka nmona. HaciaenoBaHue bu6mmoreka [JOK


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, COCIUVICHHLBIX C ITOJIOM

NsmenunBocth. Henacnencrsenuas
M3MEHYHMBOCTh. JlabopaTopHas

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

pabota Ne 6. U3yuenue bubnnorexa HOK
28 - 1 0.5
MOAU(PUKAIIMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO PsiAa U
BAPUALIMOHHOM KPUBON»
HacnencrBenHas ”3MEHYHBOCTb.
29 JlaGopaTopnas pa6ota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTanui y 1po3oQuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpemapaTax»
bu6mmorexa [JOK
30 Peneriica uesonexa 1 https://m.edso00.ru/863e8d78
PesepBHblit ypok. O60011eHNE TT0
31 Teme «HaciencTBEHHOCTD U 1
M3MEHYMBOCTH OPTAHU3MOBY»
bu6mmoreka [JOK
32 Cenekuuns kax HayKka i Ipouece 1 https://m.edso0.ru/863e9214
33 MeToapl U JOCTHKEHHUS CEASKIIUNHI 1 bubnuorexa [JOK
pacTeHUN U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubmmnorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

MaKpO3BOJIIOIHNHN

KoJsimyecTBo yacoB DJIEeKTPOHHBIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue H3y4yeHusi oOpasoBaTesibHbIE
padoThbI padoThbI

pecypchbl

DBOJIOLUS U METO/IBI €€ U3YUEeHHUSI 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e

Wcropus pa3BuTHs npeacTaBIeHU 1 bubmumorexa [IOK

00 DBOIIOLINH https://m.eds00.ru/863e9570
Bbu6nmnorexa [JOK

MitipooBosmiowts ! https://m.edsoo.ru/863e9cle

[Tomynsmus Kak 2JIeMeHTapHAs

€MHULIA BUJA U SBOJIOIUH.

JlabopaTtopHnas pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6

«CpaBHeHUE BUIOB IO

MOP(}OIOTHYECKOMY KPUTEPUIO»

JIBroKkymiye cuisl (3J1eMEHTapHbIE 1 bub6mmorexa [IOK

(akTOpbI) IBOIOINH https://m.edsoo0.ru/863e9da4

. bubmuoreka [JOK

EctecTBenHsbIit 0T00p 1 ero GopMbl 1 https:/m.edsoo.ru/863e9ed0

Pe3ynbTate! 3BOMIOLMY:

MPUCIIOCOOIEHHOCTh OPraHU3MOB U

BuUs1000pa3zoBanue. JlabopaTtopHast 1 05 bubnuorexa [JOK

pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde

MPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé

OTHOCHUTEJILHOTO XapaKTepay

Hanpasnenns u nytu 1 bubnnorexa [JOK

https://m.edsoo.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

H€O6paTI/IMOCTB 9BOJIFOIINH

Hctopus xu3Hu Ha 3emiie 1 METOIbI

10 "
e€ U3yueHus
1 ['unoTe3bl NpOUCXOKAEHUS JKU3HU bubnuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3eMiie 10 3paM U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOTIOIUN
PACTUTENHHOTO U KUBOTHOTO MUpA.
[TpakTrueckas padora Ne 1 bubnuorexa [JOK
13 0.5
«3ydyeHne uCKonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpeMeHHas cucrema bubnnorexa HOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
Bbu6nmorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBroxytue cuibl (haKTophl) bubmmorexa [JOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNH
yeJioBeKa
18 UYenoBeyeckue pachkl U NPUPOIHBIE bubnnorexa HOK
aJlarTaly 4eI0BeKa https://m.edso00.ru/863eaea2
PesepBubIil ypok. O6001IeHIE IO
19 TeMe «BO3HHUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE bu6mmoreka [JOK


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

(bakTopsI

AOluoTtndeckue (HakTophl.
JlabopaTopnas padota Ne 3.
«Mopdonornueckne 0COOCHHOCTH

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

N bubnuorexa [JOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [{OK
23 Buoriieciae paxtops https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysituu. [TpakTaeckas pabora
24 Ne 2 «IToacuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKNE CHCTEMBI bu6mmoreka [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJIN IKOCUCTEMBI.
27 DKOJIOTHYECKHE MUPAMUJIBI. bubmmorexa LIOK
_ https://m.edso0.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpupoiHbIe 5KOCUCTEMBI
29 AHTpPOIOTeHHbIE YKOCHUCTEMBI
30 Buocdepa — rnobanbHas bub6numorexa [IOK
JKOCcHCTEMa 3eMJIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnuorexa [JOK

ouocdepsl

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 YenoseuecTBo B Onocdepe 3eMiaun 1

33 CocymiecTBOBaHNE TTPUPOIBI U 1 bubmmorexa [JOK
YyeJIOBEUYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O00011I€HHE TEMBI

34 «Coo0111ecTBa U AKOJIOTHYCCKUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME


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




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

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






